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Appendix Volumes I and 111

Interview Exhibits From Recorded Interviews

Tab Transcript Exhibit Description of
Number Number Exhibit
34 1 — All interviews Witness Protocol for
Interviews
35 2 — Jerome Adams; Organization charts for
2 & 3 Richard Arnebeck; Minnesota Department of
2 — Dale Dombroske; Transportation, Mn/DOT
3 — Daniel Dorgan (vol 1); Metro District and Metro
2 — Beverly Farraher; Bridge
2 — Kevin Gray;
2 — Abigail McKenzie;
2 — Khani Sahebjam;
2 — Roger Schultz;
2 — Kevin Western;
2 — Robert Winter
36 3 — Jerome Adams 12/3/02 J. Adams email
regarding Rescheduled SP
2783-draft [-35W at
Mississippi Bridge
Replacement
37 4 — Jerome Adams; 7/24/06 Mn/DOT minutes
15 — Gary Peterson regarding Br. 9340 TH 35W
over the Mississippi River
Investment Strategy
38 5 - Jerome Adams 1/22/07 1. Adams email
regarding SP 2783-116 TH
35W Br. 9340 Plating Project
Changes with attached URS
Bridge 9340 Study
39 6 — Jerome Adams 6/15/07 Mu/DOT Project
Management Schedules and
project documentation
40 4 — Richard Arnebeck; 7/19/07 memorandum

3 — Vance Desens;
4 — Kurt Fuhrman;
3 — Bill Nelson

regarding Guidelines for In-
Depth Inspection of Fracture
Critical and other Non-
Redundant Bridges and for
Underwater Inspections with
attached 7/10/07 Quality
Assurance Plan, Bridge Office




Tab Transcript Exhibit Description of
Number Number Exhibit
41 5 — Richard Arnebeck; 7/20/05 memorandum
3 — Mark Pribula; regarding “Critical
3 — Khani Sahebjam Deficiencies” found during
bridge inspections
42 2 — Vance Desens; 9/23/02 memorandum
3 — Kurt Fuhrman; regarding Guidelines for In-
2 — Bill Nelson; Depth Inspection of Fracture
2 — Mark Pribula Critical Bridges and
Underwater Inspections with
attached 9/23/02 Quality
Assurance Plan
43 4 — Vance Desens Minnesota Department of
Transportation Bridge
Inspections Manual (Version
1.3 — November, 2006)
44 5 — Vance Desens; 10/18/93 Bridge Inspection
14 — Daniel Dorgan (vol 2); Report
5 — Todd Niemann;
4 — James Pierce
45 6 — Vance Desens 4/3/00 Bridge Inspection
Report
46 7 — Vance Desens 5/17/02 Bridge Inspection
Report
47 8 — Vance Desens 6/13/03 Bridge Inspection
Report
48 9 — Vance Desens; 9/2001 Fracture Critical
9 — Kurt Fuhrman; Bridge Inspection Report
5 — Mark Pribula
49 10 — Vance Desens; 6/2003 Fracture Critical
10 — Kurt Fuhrman; Bridge Inspection
6 — Todd Niemann
50 11 — Vance Desens; 6/2006 Fracture Critical
16 — Daniel Dorgan (vol 2); Bridge Inspection (In-Depth)
12 — Kurt Fuhrman;
3 — James Pierce
51 12 — Vance Desens 5/2007 Fracture Critical
Bridge Inspection (Annual
Report) (Draft - cover and
signature pages only)
52 13 — Vance Desens 12/15/06 G. Peterson email
regarding Bridge #9340
53 3 — Dale Dombroske 6/2005 Fracture Critical
Bridge Inspection (Annual




Tab Transcript Exhibit Description of
Number Number Exhibit
Report)
54 2 — Eric Embacher; 6/6/07 Minutes of
2 — Barry Nelson Preconstruction Meeting,
Attendance Record and
Agenda, regarding 35W
Bridge 9340
55 3 — Eric Embacher; 6/14/07 Construction Project
3 — Barry Nelson Schedule materials
56 4 - Eric Embacher; 7/31/07 Weekly Meeting
4 — Barry Nelson Attendance Sheet
57 5 — Eric Embacher; 9/7/06 E. Embacher
5 - Barry Nelson memorandum regarding I-35W
Bridge Rehabilitation and
Concrete Pavement
Rehabilitation
58 6 — Eric Embacher; 6/29/07 E. Embacher letter
6 - Barry Nelson regarding Shop Drawings
59 7 — Eric Embacher; Chart regarding Southeast
7 — Barry Nelson (Mendota Heights) Resident
Office — 2008
60 8 — Eric Embacher; Organization chart for
8 — Barry Nelson Mendota Resident Office
61 3 — Beverly Farraher; Organizational chart of
2 — Jack Pirkl Maintenance Operations
62 4 — Beverly Farraher; Organization charts of
3 — Jack Pirkl Maintenance Operations and
Metro Bridge
63 2 — Kurt Fuhrman 9/23/02 Quality Assurance
Plan, Office of Bridges and
Structures
64 5 — Kurt Fuhrman 1982 — 1985 Bridge Inspection
Report
65 6 — Kurt Fuhrman; 9/28 —29/94 Report of the
15 — Daniel Dorgan (vol 2) 1994 Annual Fracture Critical
Inspection for Bridge No. 9340
66 7 — Kurt Fuhrman 7/12/96 Bridge Inspection
Report
67 8 — Kurt Fuhrman 8/4/97 Bridge Inspection

Report




Tab Transcript Exhibit Description of
Number Number Exhibit
68 11 — Kurt Fuhrman; 6/9 — 13/2003 Fatigue
7 — Arlen Ottman; Evaluation, Bridge 9340
1 - Daniel Dorgan (vol 2);
4 — Don Flemming;
4 — David Long;
4 — Brett McElwain;
4 — Ed Zhou
69 3 — Kevin Gray; Chart of Transportation
4 — Abigail McKenzie Funding Sources
70 3 - Abigail McKenzie Organization chart of
Planning, Modal and Data
Management Division, Office
of Investment Management
71 5 — Abigail McKenzie Chart of Mn/DO1”s Planning
& Programming Process
72 6 — Abigail McKenzie Mn/DOT Revenue Forecast:
2009 - 2028
73 4 — Kevin Gray I'Y 2006 HSOP - Bridge
74 5 — Kevin Gray; 4/17/06 Technical
3 — Roger Schultz Memorandum regarding
Bridge Preservation,
Improvement and Replacement
Guidelines for Fiscal Year
2006 through 2008
75 6 — Kevin Gray; 11/2/05 Transportation
5 — Robert McFarlin Program Committee (TPC)
Meeting Minutes with
attachments
76 7 — Kevin Gray 1/5/06 Transportation Program
Committee (TPC) Meeting
Minutes with attachments
77 8 - Kevin Gray; 1/5/06 List - Statewide Bridge
6 — Robert McFarlin Preservation Fund
78 9 -- Kevin Gray Presentation: “Future Trends
in Condition and Investment
Needs”
79 10 — Kevin Gray; 2/27/06 Bridge Report for
7 — Robert McFarlin Commissioner’s Staff Meeting
80 11 — Kevin Gray; 5/4/83 Mn/DOT Policy
8 — Robert McFarlin Position Statement and
Guideline regarding Trunk

Highways Bonds, Criteria for
Issuance




Tab Transcript Exhibit Description of
Number Number Exhibit
81 12 — Kevin Gray; Mn/DOT Draft Policy Position
9 - Robert McFarlin Statement and Guideline
regarding Debt Management
82 13 — Kevin Gray; 7/06 Mn/DOT Draft Position
10 — Robert McFarlin Statement and Guideline
regarding Trunk Highway
Fund Balance
83 14 — Kevin Gray; 7/06 Mn/DOT Draft Policy
11 —Robert McFarlin Position Statement and
Guideline regarding Federal
Advance Construction
84 2 - Lowell Johnson Special Counsel’s Second
Request for Production of
Documents to the Minnesota
Department of Transportation,
Request 17
85 3 — Lowell Johnson 9/17/79 Bridge Rating and
Load Posting Report
86 4 — Lowell Johnson 12/14/95 Bridge Rating and
Load Posting Report
87 5 — Lowell Johnson Input data from Bars report
88 6 — Lowell Johnson 8/17/97 Summary of Rating
Calculations — Structure
Member Inventory and/or
Operating Analysis for
Structure 9340
89 7 — Lowell Johnson 12/11/95 Summary of Rating
Calculations — Structure
Member Inventory and/or
Operating Analysis
90 8 — Lowell Johnson 10/17/02 L. Johnson email
regarding Br. 4654 Stillwater
91 9 — Lowell Johnson 8/16/05 1.. Johnson email
regarding Br. 4654 Stillwater
92 2 —Paul Kivisto 5/4/01 D. Dorgan

memorandum regarding Metro
Region Fracture Critical
Bridge Repair
Recommendations with
attached 5/4/01 D. Dorgan
memorandum re: Br #9600
Repair of Water Leakage
Inside the Box Tie Girder




Tab Transecript Exhibit Description of
Number Number Exhibit
93 3 — Paul Kivisto; Organization charts of Bridge
2 — James Lilly; Office
2 — Todd Niemann;
2 — Gary Peterson;
3 —Kevin Western;
2 — Daniel Dorgan (vol 1)
94 4 — Paul Kivisto; 10/23/98 D. Flemming
2 — Todd Niemann memorandum regarding 9340
Cracks In Approach Span
Girders, North End of Bridge
Near Pier 9
95 5 — Paul Kivisto 11/23/98 Meeting Minutes
regarding Bridge #9340
96 6 — Paul Kivisto 11/28/01 S. Hunt email
regarding Discussion of
Possible Additional Fatigue
Investigation Work on Br.
9340
97 7 - Paul Kivisto 11/25/02 R. Cekalla
memorandum regarding
Rescheduled SP 2783 draft I-
35W at Mississippi Bridge
Replacement
98 8 — Paul Kivisto 12/3/02 P. Kivisto
memorandum regarding Draft
RFI for Consultant Study on
Br. #9340
99 3 — James Lilly 2003 Graph: Age Profile by
Area of Structures, Trunk
Highways Only, Structures 10
Ft and Over
100 4 — James Lilly James A. Lilly, P. E. resume
101 2 — Robert McFarlin 2/28/2008 Organization chart —
R. McFarlin Commissioner of
Transportation
102 3 — Robert McFarlin 8/1/06 Organization chart — C,
Molnau Commissioner of
Transportation
103 4 — Robert McFarlin 2/93 Organization chart — J.

Denn Commissioner of
Transportation




Tab Transcript Exhibit Description of
Number Number Exhibit
104 4 — Bill Nelson; 12/13/06 E. Zhou email
6 — Don Flemming; regarding Recommended
6 — David Long; Actions for Br. 9340
6 - Brett McElwain;
6 — Ed Zhou
105 3 — Todd Niemann; 12/1/97 G. Peterson
4 — Arlen Ottman; memorandum regarding
4 — Gary Peterson; Installation of Strain Gauges to
6 — Mark Pribula Measure Stress in Floorbeam
Connections
106 4 — Todd Niemann; 12/17/97 B. Miller
3 — Arlen Ottman; memorandum regarding
3 — Gary Peterson; Installation of Strain Gauges to
7 — Mark Pribula Measure Stress in Floorbeam
Connection
107 2 — Arlen Ottman A. Ottman relevant experience
summary
108 5 — Arlen Ottman 10/14/98 M. Pribula
memorandum regarding
Cracked Welds in Approach
Spans & Diaphragms at Pier
#9
109 6 — Arlen Ottman 11/5/98 P. Kivisto email
regarding Br 9340, TH 35W
over Mississippi, Short and
Long Range Plan
110 8 — Arlen Ottman 8/13/06 DLD - Comments on
Executive Summary — Bridge
9340 Study with attached 7/06
Draft Report Table of Contents
and 6/06 Executive Summary
111 5 — Gary Peterson; 5/2000 HNTB report —
2 — Dantel Dorgan (vol 2) Proposed tasks to evaluate and
increase the redundancy of
Mn/DOT Bridge No. 9340
112 6 — Gary Peterson; Handwritten note regarding
3 — Dantel Dorgan (vol 2) attached 9/5/00 S. Olson letter
of transmittal and drawings
113 7 — Gary Peterson; List of Bridge 9340
4 — Daniel Dorgan (vol 2) Outstanding Issues
114 8 — Gary Peterson; 10/2001 HNTB Proposal for

5 — Daniel Dorgan (vol 2)

Structural Evaluation of
Bridge 9340




Tab Transcript Exhibit Description of
Number Number Exhibit
115 9 — Gary Peterson; 11/8/01 Handwritten notes
6 — Daniel Dorgan (vol 2)
116 10 — Gary Peterson 11/28/01 S. Hunt email
regarding Discussion of
Possible Additional Fatigue
Investigation Work on Br
9340, with handwritten notes
117 11 — Gary Peterson; 11/28/01 Discussion Points, I-
7 — Daniel Dorgan (vol 2) 35W over Mississippi River
Bridge (from R. Johnson)
118 8 — Daniel Dorgan (vol 2); 12/3/01 J. Fredrick email
regarding Br. 9340
35W/Mississippi River in
downtown Mpls.
119 12 — Gary Peterson; 12/14/01 Handwritten notes
9 — Daniel Dorgan (vol 2) from meeting at Waters Edge
120 10 — Daniel Dorgan (vol 2); 11/7/06 G. Peterson email
15 — Don Flemming regarding RFP for a
monitoring system, with
handwritten notes
121 11 -- Daniel Dorgan (vol 2) 1/10/07 G. Peterson email
regarding Bridge 9340 plating
contract scope of work
122 12 —- Daniel Dorgan (vol 2) 1/17/07 G. Peterson email
 regarding 9340 plating scope,
with handwritten notes
123 13 — Daniel Dorgan (vol 2) Mn/DOT In-Depth Fracture

Critical Bridge Inspection,
Quality Assurance of
Inspections Performed by
Mn/DOT Districts, with
attached 7/30/02 D. Weiszhaar
Technical Memorandum
regarding Guidelines for In-
Depth Inspection of Fracture
Critical Bridges and
Underwater Inspections




Tab
Number

Transcript Exhibit
Number

Description of
Exhibit

124

13 — Gary Peterson

5/9 Office Information Memo
to Bob from S. Pierson, with
attached 4/18/05 D. Flemming
letter attaching 4/18/05 URS
Meeting Minutes for
Evaluation of Bridge 9340 —
Progress Meeting 4

125

14 — Gary Peterson

4/3/06 Mn/DOT Meeting
Minutes regarding Bridge
Preservation

Recommendations for Bridge
Number 9340

126

16 — Gary Peterson

11/1/06 Mn/DOT Minutes
regarding Br. 9340 TH 35W
over the Mississippi River
Investment Strategy

127

2 — James Pierce

6/15/06 Bridge Inspection
Report

128

2 — Scott Pierson

8/4/04 D. Flemming email
regarding attached meeting
Minutes of Evaluation of
Bridge 9340 - Progress
Meeting 1

129

3 — Scott Pierson

11/17/04 URS Meeting
Minutes of Evaluation of
Bridge 9340 — Progress
Meeting 2

130

4 — Scott Pierson

1/10/05 URS Meeting Minutes
of Evaluation of Bridge 9340 —
Progress Meeting 3

131

5 — Scoit Pierson

2/7/05 E. Zhou email
regarding Request for
Information with attached S.
Pierson memorandum
regarding Request for
Information Verification with
Mn/DOT (revised 1/24/05)

132

6 — Scott Pierson

4/4/05 URS Meeting Minutes
of Evaluation of Bridge 9340 —
Progress Meeting 4




Tab Transcript Exhibit Description of
Number Number Exhibit
133 7 — Scott Pierson 3/24/06 D. Flemming letter
regarding Preliminary
Recommendations for Bridge
9340
134 2 — Geoffrey Prelgo 8/16/06 Preliminary Meeting
Minutes — Staging of 35W
Rehab Project, Traffic Detours
and Timing Issues
135 3 — Geoffrey Prelgo 8/24/05 Meeting Minutes -
Staging of 35W Rehab Project,
Construction Issues,
Clarification of Job Scope and
Guard Rail
136 4 — Mark Pribula 9/26/01 Bridge Inspection
_ Report
137 2 — Don Flemming; 3/28/03 URS Report — Fatigue
2 —David Long; Evaluation Bridge 9340, 35W
2 — Brett McElwain; Over Mississippi River
2 —Ed Zhou
138 3 — Don Flemming; 5/21/03 E. Zhou fax regarding
3 — David Long; Inspection Check List for
3 — Brett McElwain; Bridge 9340 with attached
3 - Ed Zhou Inspection List for 6/9 —13/03
and drawings '
139 5 — Don Flemming; 11/17/04 E. Zhou email
5 —David Long; regarding Final Minutes
5 — Brett McElwain;
5 —Ed Zhou
140 7 — Don Flemming; 12/18/06 E. Zhou email
7 —David Long; regarding Retrofit
7 — Brett McElwain; Recommendations
7 —Ed Zhou
141 8 — Don Flemming; 2/1/07 B. McElwain email
8 — David Long; regarding MnDOT Bridge
8 — Brett McElwain; 9340 Retrofit Design
8 —Ed Zhou
142 9 — Don Flemming; 7/19/07 D. Flemming email

9 — David Long;
9 — Brett McElwain;
9 - Ed Zhou

regarding 9340

10




Tab Transcript Exhibit Description of
Number Number Exhibit
143 10 — Don Flemming; 9/6/05 handwritten notes —
10 — David Long; Evaluation of [-35W Bridge,
10 — Brett McElwain; Notes from Meeting
10 —Ed Zhou
144 11 — Don Flemming; 6/23/06 B. McElwain email
11 — David Long; regarding Br. 9340 TH 35W
11 — Brett McElwain over the Mississippi River
investment strategy
145 12 — Don Flemming; 5/17/05 D. Long email
12 — David Long regarding Bridge 9340
146 13 — Don Flemming 11/30/98 E. Power letter
regarding working relationship
with HDR Engineering, Inc.,
and attaching report on
Allegheny River bridge
147 14 — Don Flemming 9/1/06 D. Flemming email
regarding Response to
MnDOT comments
148 16 — Don Flemming 2/27/06 E. Zhou email
regarding Bridge 9340

Preliminary Recommendation

GP:2370953 vl
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WITNESS PROTOCOL FOR INTERVIEWS

I. Authority. We are with the Gray Plant Mooty (“GPM”) law firm. GPM has been
retained by the Minnesota Legislature to conduct an independent investigation into the
collapse of the I-35W Bridge. The Minnesota Legislature has asked us to provide a
report of our investigation by May 1, 2008. We will be asking you questions concerning
the Bridge collapse andrelated policies, practices and legislative oversight issues.

2. Purpose. The purpose of this interview is to determine what.you might know
about the matters we are investigating.

3. Confidentiality. During the time our investigation is active, the information that
interviewees provide to us is not public information. The information you provide may
no longer be confidential once we submit a report to the Legislature,

4. Process. You are required to answer our questions truthfully, A court reporter is
present to record our conversation. Either during this interview or later in our
investigation, we may determine that we need to verify certain information. If that
occurs, we may ask you for a further recorded statement, a signed affirmation or an oath
statement, ‘ :

5. ' Post-Interview Contact. We view this process as an on-going dialogue. If you
think of anything after this interview that you want to tell us about, please call or e-mail
us. Likewise, we hope that you will respond to us if we call or e-mail you with follow-up
questions or clarifications.

GP:2315038 vl

“EXHIBIT
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| " Daniel Dorgan - RESCHEDULED SP 2783.draft I-35W at Mississippi bridge replacement

-

.. Page1;

From: Jerome Adams

To: ‘ Adams, Jerome; Cekalla, Ray; Conf Rm Walers Edge 206; Herman, Michael;
OKeefa, Thomas; Roy, Chris

Date: 12/3/02

Time: 1:00PM - 2:00PM

Subjlect: RESCHEDULED $P 2783-draft -35W at Mississippi bridye replacement
Place: Conf Rm Waters Edge 206

I have been assinged as the project manager, This meeting is primarily to brihg me up to speed on this
project. 'am basically asking how we get started on this project and what is miy role in the short term
immaediata future,

First | understand Ghrls Roy will be the Area Enginéer instead of Johin Griffith, $6 John's attendance is nat
required.

Tom and Ray: Consuitant services needs us to estimate the consultants heeded and cost of thair
services for the next three years. This is just a planning and preliminary estimate. Would you two tell me
what consultants you think we may need? Do you have an Idea of how much they would cast? 1 could do
a estimate based off of LWD cost estimating If you don't know.

Other agenda items:

- what is our immediate course of action.

- who is going to draw up scoping layouts to reduce dozens of possible alternatives down to about 3
(MNDOT or consultant).

- do we need one group (MNDOT or consultant) fo come up with inovative bridge design and hiow to stage
construction, and then ane group (MNDOT or consuitant) to figura out how the new bridges impact the
interchanges to the north and south? When do we do this?

- what Is our general plan of action for dealing with the controversy of this project. | expect the project to
be controversial because | imagine several properties will need to be acquired for construstion staging
plus the construction congestian that will be created,

- When do we begin public scoping?

Thark you.

Frae Figld 1: MNDOT
Free Fiald 2: Busy
Privale Flag: 1

Jerome Adams, P.E.

Senior Engineer

MNDOT

Metro Design

1600 West County Rd. B2

Rosevilla, MN 55113

Office; 651-582-1320 Fax: 651-634-2182
E-mail: jeroms. adams@dot state mnus

CceC: Griffith, John

9340_F096_006.pdf
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[ Roger Schuliz - 060724minutes.doc ™ ' o _ Page 11

Minneseta Department of Transportation -

Metropolitan District —Waters Edge

Jerome Adams, P.E. Office: 651-582-1320
Design . . Fax:  651-634-2162
1500 West County Road B2 T E-mail: jerome.adants@dot. state.mn_us

Roseville, MN 55113

_ , " Minutes
July 24, 2006
8:30 AM to 9:30 AM
Waters{yéége Conf. Rm, 148 '
SRR RO W over the Mississippi River investment stratégy

Attendees: ]

Jerome Adams, Meecting chair/recorder : Dale Dombroske — Metro Maintenance
Paul Kivisto - Ozkdale Bridge ‘ Gary Peterson — Qakdale Bridge

Geoff Prelgo — Metro Design Mark Pribula — Metro Bridge Maintenance
Roger Schultz Metro Bridge Maintenance 1

1.0 Br. 9340 Fatigue Study Briefing

Gary and Pau! summarized the Draft Final Report of the Br. 9340 Fatigue Study by URS. In
general, the report says that the structure is sound with a low risk of structural failure, To
further reduce the fisk of failure the report recommends structural steel reinforcement and ]
new concrete bridge deck. :

2.0  Base 15 year bridge investment strategy

It now seems certain that the BASE invéstment strate'gy.for Bridge 9340 over the next 15 years
will be the following. I call it the BASE investment strategy, because this represents the bare
minimum that would ocour. See the following sections for additional considerations and work.

21 2007: On SP 2783-107 a 2” concrete deck scarify with 2” low slump concrete deck overlay
* including some full'depth deck paiching at a cost of $3.5 million w111 occur. This wﬂl
extend the life of the bridge to the year 2022.

22 2012: Ifit is decided to replace the entire bridge in 2022, theri that decision must bé made in
the year 2012. This will allow 10 years for Mo/DOT to program funds and develop this
complex project. If the decision is to redeck the bridge in 2022, then that decision can be
made in 2017.

2.3 2017: Make final decision to redeck the bridge in 2022 at a cost of $13 million. This gives
- 5 years to program the funds and develop the project.

2.4 2022: Bither redeck the bridge or replace the bridge.
3.0 Structural steel reinforcement

The URS report recommends that high tensile strength steel plates be bolted onto 20 of the steel
- members on the bridge. These 20 members are the most at risk of failure due to the loading
. they endure. This work will further reduce the risk of a structural steel failure. A rough
estimate for this work is $2 million dollars.

SADESIGN\035w\2783\102'pre\docs\Minutes\060724minutes.doc - Page 1 of 4
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[Roger Schultz - 060724minutes doo
[4

4.0

5.0

6.0

What does “low risk of structural failure” mean?

The URS report-says that the bridge is sound, but also determines that the bridge is Fracture
Critical, which means that failure of part of the arch truss could cause the entire span or several
spans of the bridge to collapse.

So what are the chances that one of the spans will fail? The URS report says that the risk is

low. What does that mean? . We know that the bridge was buil( in the 1960’s. This means that

the grade of the steel and the construction techniques for assembling the steel do not meet the
standards that we would require today. Although it is unlikely that a crack would form due to
the low stresses in the truss members, the possibility of crack formation resulting from flaws in
materials or workmanship cannot be completely ruled out. Crack formation in any of the 16

fracture critical members identified by URS could lead to the collapse or partial collapse of the

bridge if not discovered and repalred promptly.

The rate of crack growth is directly related to stress in the bridge member, Based on the low
stresses discyssed in the URS report, Mo/DOT engineers feel more confident that a crack in a
critical steel member can be found before it reaches a critical length, An inspection program
which closely inspects the 20 critical members on a regular basis will need io be developed.

‘What’s the implication of a steel member failing due to a crack?

1t"s likely the bridge will be closed to ali traffic until the significance of the crack can be
discerned. This means that Interstate 35W will be completely closed in both directions at the
Mississippi River until the problem is either fixed, or until it is determined that it can be
partially opened. The duration of time the bridge could be restricted ranges from one month to
the time necessary to reconstruct the brldge See the “Steel Reinforcement Options™ section
below.

At the very worst, cracks could grow rapidly until the member failed whjch is likely to result in

sudden collapse or partial collapse of the bridge.
What’s the reselution to finding a.crack on the bridge?

Small cracks can be ground out or the crack can sometimes be stopped by drilling a hole at the
tip of the crack. It’s often necessary to plate over larger cracks in order to transfer stresses
through the cracked member should the crack continue to grow. The URS proposal is to bolt
high strength plates onto the sides of critical members to fully replace strength of the critical
member should it crack, and making the member redundant (not susceptible to failure) if the
crack becatne critical. URS recommends plating over 20 members to in order to prevent
possible failure, or to prevent disruption to traffic that would result if a crack were discovered
in a critical member.

Winter weather and choosing when to reinforce the bridge.

If we choose to program a project to reinforce the steel now, then Mn/DOT can choose the
exact time, conditions, and manner that the work will be prosecuted to maximize cost
effectiveness, quality, and safety, If we wait until an inspection finds a crack before we
reinforce the steel, then random chance and weather will dictate the time, conditions, and -
manger that the work will be prosecuted. This will negatively impact cost, quality, and safety.

Bridge inspections do not occur in the winter for safety reasons, such as icy roads that cause -
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- crashes, and frigid temperatures that make it impossible to operate the equipment. However, it
is more likely that a crack will cause a failure in the steel during the winter, because the cold
temperatures make the steel more briitle. :

The weather may make it difficult or impossible to repair any cracks in the winter. It may be
difficult or impossible to mobilize a crane on a barge on the frozen river below. Frigid
temperatures, storms, snow, and ice may make it difficult or impossible to prosecute the work
either safely or effectlvely It may also be difficult to execute an emergency cortract and
mobilize a contractor in the middle of the wititer.

This could mean that we have to wait one, two, or evén_ three months f:o fix the problem, and
depending on the severity the bridge conld be closed for that entire time.

80  Ordering reinforcing steel

The steel needed to reinforce the bridge is a special high tensile steel. This steel needs to be
ordered from overseas, The order will take 3 to 4 months to fill. If we wait until a crack occurs
and then order the steel then it will take 3 to 4 months just for the steel to arrive, and the bndge
will'be closed for that entire fime.

9.0  Steel Reinforcement Qptions _
Based on the information above we arrive at the following options.
9.1  Inspect steel and do not order steel reinforcement
9.1.1  Benefit: Don’t have to pay for steel :stockpile steel, or install steel,

9 1.2 Risk: If a crack is found it will take 4 months to order stee] and reinforce the bridge, and
the bridge will be closed to traffic for this duration. But there is a further risk that the
damage is beyond fixing, and the bridge will have to be condemmed. This means 35W
will be closed for a minimum 5 yéars until a new bridge is finished.

9.2 Tnspect steel, order and stockpile steel reinforcement

9.2.1 Benefit: Purchase price of steel will be cheaper now than in the future. Steel will be on
hand for immediate use for an emerpency repair. Do not have to spend the money to
actually install the steel right now. Under an emergency contract we MIGHT be ble to
have the bridge closed for only one month weather and contractor availability
permitting. : :

9.2.2 Risk: Cracks grow more rapidly in the winter when working condltmns are teugh at
‘best. Bridge inspections do not occur in the winter, so there is some risk between the
theorized formation of the crack in the winter, and the time we inspect the bridge later in
the year. The bridge will be closed until the work is complete. But there is a further
risk that the damage is beyond fixing, and the bridge may have to be condemmned. This
means 35W will be closed fora minimum 5 years until a new btidge is finished.

9.3 Install reinforcement steel right now,

- 9.3.1 Benefit: Risk of a crack forming between now and 2022 is greatly reduced. Mo/DOT
gets to choose the ideal time and circomstances for prosecuting the work,
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9.1.2 Risk: Must pay approximately 2 million dollars to get the job done.

10.0  Next Steps

Bridge office will develop costs for the various options listed above and present them to Metro
in September 2006. At that time Metro and the Bridge Office will work together to develop the
preferred alternative and pursue the programming of the work. This includes the creation of an

aggressive inspection program for the bridge. ' : '

CC: Tom O’Keefe
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-

From: Jerome Adams

To: Bartelt, Mitch; Dalton, Richard; Dockter, Timothy; Don_Flemming@urscorp.com;
Engh, Michael; Griffith, John; Herman, Michael; Kivisto, Paul; Kordosky, Steve; Lunceford, Marv;
Parzyck, Rebecca; Peterson, Gary; Pribula, Mark; Reynolds, Michael J; Schultz, Dan

Date: 1/22/2007 8:43:20 AM

Subject: SP 2783-116 TH 35W Br. 9340 plating project changes

The bridge office has asked to delay this project for one year. This spring they want to ascertain if
inspection will be adequate for the bridge. See the email below and the attachment for details.

As a result we need to do the following:

Environmental Documentation: (Rick Dalton, Deb Bunde, Mitch Bartelt) All environmental documentation
work will stop.

Right Of Way: (Becky Parzyck) | am still waiting to hear from bridge on this issue. 1 think there is value in
getting the titles and parcels identified under that bridge for future reference. | will try to resolve this
issue by talking with Metro Bridge Maintenance, Oakdale Bridge, and Metro R/W offices.

Funding & Letting: (Marv Lunceford, Roger Schultz) Marv: Please change the Letting to Oct. 2008 and
shift the money to FY 2009. Discuss the money issue with Roger. Remember there is a chance this
project will be cancelled entirely, but we won't know until summer 2007.

Contractor Advice: (Steve Kordosky) Steve: You can stop your w0rk on getting contractor advice on how
to prosecute this work.

Traffic Control: (Mike Engh, Mike Reynolds, Tim Dockter) The delayed lett!ng would result i in summer
2009 construction.

Jerome Adams, P.E.

Senior Engineer

MNDOT )

Metro Design e

1500 West County Rd. B2 o A '
Roseville, MN 55113

Office: 651-582-1320 Fax: 651-634-2162
E-mail: jerome.adams@dot.state.mn.us

>>> (5ary Peterson 1/18/2007 1:36 PM >>>

Jerome, as we discussed, the Bridge Office recently received the attached revision to the consultant’s
report on fatigue and fracture susceptibility of the fruss on bridge 9340:- Addltlonal members have been
added, above the 32 that we had originally discussed. However the consultant also modified his
recommendations to clarify the size of a flaw that would need to be detected during visual or NDT
inspection of members. They also clarified that there was no preferred method to address the possibility
of collapse resulting from growth of a critically sized weld flaw. Both the plating and NDT inspection
options should be effective in minimizing risk, however he cautioned that drilling holes for plate
installation may become an issue because drilling could introduce new defects.

The Bridge Office and the consuitant discussed the revision at length in a meeting yesterday The result
of the discussion was the Bridge Office believes the plating project planned prior to receiving this revised
information may not be necessary. This spring, we would like to coordinate with Metro inspection staff to
make an in-depth visual and NDT inspection of identified truss members located under the south end of
the bridge. Ifit is determined after the inspection that we are confident welds can indeed be fully
inspected and are free of critical sized flaws, the identified members on the remainder of the bridge will
be scheduled for m-depth inspection and the plating project will be determined unnecessary. Until that
final determination is made we recommend you suspend work on the plating project and postpone

EXHIBIT

A
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possible letting until 2009,

Pve taiked to Roger Schultz briefly about this delay. My recommendation to him was for him to substitute
another project for the 2008 plating project, and that if possible, he should identify some FY 2009 BIP
projects that could be postponed if a plating project was deemed necessary to be let in 2009,

We regret the additional work this has caused you and others in the district, but I'm sure you agree that
based on this new information its appropriate that we postpone the project unfil we can determine if
another option may as safe and a more cost effective approsch.

Call me if you need any additional information or would like to discuss these issues further.

Gary Peterson

Bridge Construction & Maintenance Engineer
Mn/DOT Bridge Office

3485 Hadley Avenue North

Oakdale MN 55128

(651) 747-2107



BRIDGE 9340 STUDY URS

Recommendations on Truss Members Refrofit

The following table lists the identified 13 fracture critical truss members on one half of each
truss. Due to the double symmetry of the deck truss, there are a total of 52 fracture critical main
truss members on the bridge structure. Figure 1 shows all the fracture critical members on one
truss, or 26 members. These include the corresponding chord members on the opposing side of

the zero-force vertical from the fracture critical members identified by the redundancy analysis.

Table. Infinite Fatigue Life Check of Fracture Critical Members on One Half of Each Truss

Fatigue Guide Specs Fatigne Truck Method LRFR Manual Fatigue Truck Method
T Dead Load {LL+I Stress] Factored Limifing | Limiting LI+ Stress Max Stress) Fatigue Fatigue
Tiss Axial Stress| R S st Stress Stress R Af Range Threshold | Threshold
Member RGeS TS | Range S | Range S Ange Factored | (Af) (AD
Range RS Be SrL gE DpL th th
I=10% | Cat.D CatE | y—y15¢ | 20RAf | Cat.D Cat. E
{ksi) (ksi) (ksi) {kst) (ksi) }. - (ksi) (ksi}) {ksi) (ksi) |
L1-L2 1.50 1.53 2.58 2.60 1.60 1.63 3.10 7.00 4.59
L1213 1.50 1.42 2.38 2.60 1.60 1.51 . 2.86 7,00 4.50
Uo-U1 9.76 1.19 2.00 2.60 1.60 1.30 - 2.48 7.00 4.50
Ul-12 8.54 0.68 1,15 2.60 1.60 0.74 141 7.00 4.50
U4-Us 11.61 1.17 1.97 2.60 1.60 1.25 237 7.00 4.50
Us-us 10.95 1.16 1.95 2.60 1.60 1.24 2.35 7.00 4.50
L1I-Li2 15,73 0.71 1.20 2.60 1.60 0.75 1.42 7.00 4.50
L12-L3 15,73 0.71 1.19 ¢ 2.60 1,60 0.75 1.42 7.00 4.50
L13-L14 17.54 0.58 . 097 2.60 1.60 . 0.61 1.16 7.00 4.50
UJe-U7 18.06 0.38 0.65 260 1.60 0.41 :0.78 7.00 4.50
U7-Ug 18.58 0.43 0.73 2,60 L.60 0.46 (.88 7.00 4.50
Us-ue 17.45 0.36 0.61 2.60 L.60 ¢+ 0.39 0.74 7.00 4.50
U9-Utio 17.33 .34 © 0.58 2.60 1.60 - .36 0.69 7.60 4.50

+«

The table also summarizes AASHTO criteria for infinite fattgue life check in accordance with
the Fatigue Guide Spemﬁcatlons and the LRFR Manual using. the fatlgue truck method. The
Fatigue Guide Speclﬁcatmns is more conservative than the LRFR Manual in that it appliesa 1,75
reliability factor (vs. 1.0 in LRFR) to the calculated stress range due to the fatigue truck for
fracture critical members and uses an infinite fatigue life limiting stress range of 0.367 times {vs.
0.5 times in LRFR) the constant amplitude fatigue threshold developed from fatigue tests. As
shown in the table, all members satisfy the LRFR requirements for infinite fatigue life although
the first six members fail to satisfy the Fatigue Guide Specifications for the Category E fatigue
detail (U1-U2 is included in this group because of its counterpart Uo-U1).

Bridge No., 9340 Execulive Summary
1-35W Over Mississippi River ) January 2007
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Deck Truss Framing Plan and Elevation from Original Contract Plans

(Highlighted Members are Identified Fracture Critical Members)

Figare 1
1-35W Over Mississippi River

Bridge No. 9340




BRIDGE 9340 STUDY URS

The fracture critical members can be divided into two general groups: (1) relatively more fatigue
sensitive members (L1-L2, L2-L3, U0-Ul, Ul-U2, U4-US, and U5-U6), these members are

subject to higher fatigue load stress ranges, not satisfying the Fatigue Guide Specifications’
infinite fatigue life check for Category E, but arc subjected to lower total stresses and have
thinner web plates that are more forgiving for brittle fracture; and (2) relatively more fracture
sensitive members (L11-L12, L12-L13, L13-L14, U6-U7, U7-US, U8-U9, and U9-U10), these
members have larger cross sections and are subject to very low fatigue load stress ranges,
satisfying all AASHTO infinite fatigue life checks for Category E, but are subjected to higher
total stresses and have thicker web plates that do not tolerate the existence of through-thickness

cracks before the occurrence of brittle fracture.

It is very important to emphasize that neither a fatlgue crack would propagate under repeated
fluctuating load nor a brittle fracture would occur under some heavy load without a preexisting
flaw or crack. As the results of a fracture mechanics analy51s indicated in Section 9, the
dimensions of preexisting cracks need to be quite large in order to propagate under the traffic
load and grow to a critical size to induce a brittle fracture of the truss chord web plate. Since the
locations of fatigue susceptible details are clearly known on Bridge 9340, one alternative refrofit
approach to steel plating is to perform an in—depth non-destfyctive examination (NDE) of all the
suspected details for existing cracks and flaws. For any welq-induced flaws or cracks discovered
by the NDE efforts, a suitable procedure (e.g. grinding) should be carried out to remove the
sources of localized stress concentration. Afier all the fracture critical mémbers are assured of no
existence of measurable cracks or flaws, confidence should be;ébtained for these members for

E

infinite fatigue life under the traffic load.

Based on the analysis results described in this report, three equally viable retrofit approaches are

recommended as follows:

(D Steel plating of all 52 fracture critical truss members. This approach will provide member
redundancy to each of the identified fracture critical members via additional plates bolted

to the existing webs. The critical issue of this approach is to ensure that no new defects

Bridge No. 9340 ) Execulive Summary
135 Over Mississippi River : January 2007



BRIDGE 9340 STUDY

are introduced to the existing web plates through the drilled holes. This approach is

generally most conservative but its relatively high cost may not be justified by the actual

levels of stresses the structure experiences.

(2) Non-destructive examination (NDE) and removal of all measurable defects at suspected
weld details of all 52 fracture critical truss members. The critical issue of this approach is
to ensure that no measurable defects are missed by the NDE efforts. The fracture
mechanics analysis has indicated that the dimensions of preexisting surface cracks need
to be at least one quarter of the web plate thickness in order to grow and subsequently

cause member fracture under the traffic load. This approach is most cost efficient.

(3) A combination of the above two approaches: steel plating of the 24 more fatigue sensitive
members (L1-L2, L2-L3, U0-U1, U1-U2, U4-U5{, and U5-U6 in each half of each truss),
and NDE of the 28 more fracture sensitive members (L11-L12, L12-L13, L13-L14, U6-
U7, U7-U8, UB-U9, and U9-U10 in each half of each tmss).

Bridge No. 8340 ) Execuiive Summary
1-35W Over Mississippi River : January 2007
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1-11-2007

REQUEST TO ADD A PROJECT OR BRIDGE TO THE PPMS SYSTEM

Request Submitted By:

New Bgumber: - Bridge 5P
Old Bridge Nuniber: 9340 LowSP: 2783-102
Job Number: | Federai Project: Nmnber
Trunk Highway: TH 35W = 394

Other Tied SP or Bridge:

Work Type:

01—

NEWBRIDGE S

Description;

'I‘ype of Sh'nctum

TH 35W Over RR, Bluﬁ’ Street, Mlssmmppl Rlver and 2nd Ave‘

Type of Barrier:

~ Urkoown
Number of Lanes: ‘ ~ Lengsh of Bridge:
Ontside Shoulders: . Inside Shovlders:
Medtan: ) 7 Tl
s . Nuinber of Barriers;

Bndge Project ManAger

Letting

KEVIN WESTERN Consultant:
Estimated Construction Cost; $ 95,000,000 Preliminary Duration:
Estimate For Mississippi River Bridge Only. Project Will Also Include Major
Reconstruction Of Appreach Freeway And Adjacent Interchanges.
1062-1011 Consultant Acquisition 180
1002 Structure Study 180
1041 Bridge Surveys 120
1075 Structure Recommendsation 90
119 Foupdation Recomiiendation 180 Lrgr 79
Comments: 1259 Bridge Hydraulics Letter (45) prtacel
s« | 10031260 Consultant Acquisition 180
1260 Preliminary Structure Plan 360
sp¢r | 19021270 Consiltant Aceuisition 180
1_270/' Final Strocture Plan 360
1301 Structires PS&E 21
13190 28

- Distribution: Original te Jackie Frederick
Copy to Project Manager

S:\Design\Prelim\Projects by SP\2\2783\102\Inplace 9340\PPMS add Bridge Project Form - 9340.doc

9340_F094_001.pdf
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DISTRICT JURISDICTION

1998
T IbERTIRICATION |
Br.No. 9340 _ (2]
District S Maint Area
County HENNEPIN
City MINNEAPOLIS
Townghip
Rg§%§ Nu%ggr Fﬂﬁg§iggya
Rdwy Type 2 WAY ROAD

ZND 5T SE UNDER TH 3%5W
Name of Feature Crossed

AT JCT TH 35W
Descriptive Logation

Sec 25 Twp 029 Rge 24W

Reference Pt 000+00.670
44deg 58'42Y"  93dweg 14'42n
Latifude Longitude
Netour Length . Q0 Mi
, fATE HWY STATE HWY
Maint Resp Cuwner

Nat'l Hwy System NO

17 URBAN COLLECTOR
Functional Classification

1967
Date Open to Traffic
Lanes ON Br __ UNDER 02

2800 1885

A.D.T, a Year
RrRA A Width

WY AppT 18  soer
Skew 00 -

Median ___
Strahnet NO
Plan Availlable

Year Built Rem

_.......__................_,._......_.._-_'......a...,..,......._._................)......v...._.._-.._;.__....,__.,._._...

e e A G e A e o e e Wl e e e e e

- 218086
SEructure Area

Deck CONC/CIP
Material

Superstructure

Channel

structure . .
tulvert & Wall

?rotectlon
inspectlon Date Og 04

/97
Insp. Freg. 12 ,

01/67

o e

I e e e e L p—

18 HWY/HY RR,; S5
Type of Bervice

ope Main Span .
R ETED ST CONT DK TRﬁSS
FRICT'N WARREN W/VERT

Type Appr SBpan . . 401
P pPST 8ONT BM SEAN

Fract
Critl TRUSS

MINNESOTA DEPARTMENT OF TRANSPORTATION - STRUCTURE INVENTORY

05-18-1998

Suff Rating 49.0 8.D.

Status

-a.._‘..___............_.u_____....‘...—u--

.........._....—..“..—,...._..__-.__-_n

Abut CONCRETE FING/PILE

Pier CONCRETE SPFRD/ROCK
+ Mater'l Founéat'

-—H-ﬁ‘—v--'llnl-—ﬁ-dd-h—-)—(—w‘——l

i o et v e ae s v e e

A04/95 L/93

UW Insp Scour DT ATea
ecl _ Waterway Open 5
BSEY vemwer prov e |45eINRY Opening So0oc
_ Ravig Cntrl/Prot YES-1
;dﬁrvé?t“Tyﬁé“ Léﬁgth Vert 064 Horiz 0400
Na Spans 03 * APPROACH PANELS *
Main Appr Total -----------------------
Near in H 65
Length 456.0 1,907.0 Ft|
Max Spn  Total , Far o d L .
_ Type on engt
delk Wid Lt 01.5 Rt 01.5 '-cacoo-2f ;_iii—“_ﬁiwg'h
NT TA *
Rdﬁ? Wldth UNDER 1438 g S ~§w—§~£é-£§é--
-5 5=WE r Pn
Deck Wldth ?Out Out} VARY 113.3 Ft °
] ‘ Type 1L
Vert Clear Qver Ft Ft _
Area 490200
Vert Clear Under 15.4 Ft Ft
Feat = HWY % Unsound 20
Max Vert Clear 15.8 Ft Ft gt
- . . .o * EXDANSION *
Underclear Lat Rt 14.6 Lt * DEVICE *
Type Wearing Surface CONCRETE Type . . . HO
Depth of W.C.& Fill 00.17 Ft |[Condition 1
LOW SLUMP CONC QVERLAY 1978 ¥r Instl 78

Deck Protection System-Yr
Coated Rebar

12

RAILINGS: TYPE 12
Condition . & 6
Base Height 106" Lroe”
Curb Height o ogn
Approach CGuardrails 0

- i e o e e Y e et v A st A

Structure EBvaluation

Deck Geometry . .
Underclearances .
Safe Load Capacity
Waterway ARdequacy
Approac, Allgnment

thh—w-a—lv——-————--‘--\—&'A—t--'ﬁ-‘—

-

Posted Load Trafflc
Horizontal 0 Vertical

-y U Mt ey . -V N A e de e T e

—ﬁ—ﬁ&“—mh&bﬂ——-—ﬂ‘-—q————

T T TR e e

De&lgn Load . HS20+MOD
. HS 33.0
. H8 20.0

LEGAIL
Date ., . 12/95

ew Rating NO

T A e A e -

Operating .
Inventory .
Posting .

Ratine
Need

_a..a_-u_...n-au__....—,..-.....a_......._

Prop Weork OTHER
Prop Structure BRIDGE

Length 1907 Width 58
Proj AD Yr

Rdwy Wor
Brgdge ggs ng
Appr Cost 000
Project Cost 060
Year of Data ¢ TI9T16)

Mo SN W ol cw e e e = ke e B e e e

9340_F094 001.pdf
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s 2A2F7

2938t~ REV, 3-7§ ﬁ

. Porty No_.fl MINNESOTA HIGHWAY DEPARTMENT TH resd ne IS ;
Party Chiel_b8S OFFICE OF PROGRM PLANNING Date S Y- 7/
briver.. bz DEJ_'G' 4’4“0 fz’f.ﬁ?f"” ) County Y EANER A
ROAD INVENTORY Se6-Twp~Rq, 25 = 2F-2¢/
BRIDGE SHEET R
Bridge No,____2 T4
/ o SKEW st
i 1f skew is | - Replaced
- R 3 gther thon | 7 Posted Lood Limity
. &y 909 fiflin {7 97
i N s e e WA 72 T T gg sketch T4 Year Buyilt f Remodeled
1 R e o t _ R sl 3 No. Troffic Lanes
T ] ¥ BAVEETER ERE I Name of Streom s &4
768 1226 T g LUSSISSLERL FIGER T STese
' :  [90/.2- - - y |8 Mite Point__ 1543 o
e e Nt T —— T Locuti
- . B 4 - aLuhipn
I g P o DY r/ 3 oF JoT THYZ

! /
Depth .of wmer_._._qg__

- : R
TIPLE SPANS REQUIRE © D, SKETCH . X
VERT. AND HORIZ. CLEARANCES MULTIPLE $SPANS REQUIRE DETAELE!I SKETCﬂ QN REYERSE SIDE £

I N . Sketch north | Spons TYPE GF STRUCTURE AND DESCRIPTION
o b o 1, Sirow in relation 1o I e | Length {materisl, beams , stringers , etc. )
uy 3 4 N (_Tezse S m¥5Y ] | Gpiimssns STEEL Smprr sppe 1r,
| {2 oy o) , . . 9525 | BaTivsemr STELL DFCL TAULS Tr
e e —f P 58301 | mng  srmwt Bever tpan Tr.
- : " 1152 |7 puerT yoidsh sir sppm Tr
3 . 7 : Core : - . S .
gou o o _(S5F gpek Tr
= ' =y : 3 - —< e ——
| faro” r ol b Totat| }4# | [90/. L | Muasure spons in direction of inventory

i{ 3 %o 5 is less thon 8 toke haight ROADWAY APPROAGH W]DT-I'“ _ 7 NEAR{J FA‘R EEN ;;

Lot 1,2,%,5,6,7 ond 8,9,10,12,13 &) DESCRIPTION ) ' Width Between
B4, i more than &' take helght ot =1 on 1 ST ' T 2
1,3,5,7,0nd8,10,12,814.1f naknee | 5] Curbs L. pPed iR Pece _ AEY.ZEEY)
braces, toke height o1 1,4,7, 8,11 i Reilings  |L. Pee r—pips” R, f e Pl rx A4 550
ond 14.Points 8,9,10,11,i2,13, 814 | X f—= . B
are ot far portal. 2 Sidewtlk L. agacd” R, ACnry, .
Near Far w Dack I pPec Widrhlout-to-outk [/ 3, 3 .
¢ - : = ;
| al Surfocing:  Aarsf | Width of medioh strip: 4 &/
T . poo
2 A— la;;'l Abutments E LS
3 10 3 e, ——
5 T Y pee
4 i 21 Wingwealls [— Y p¢ X
5. 12 E N
6 3. DiPiings, |Tr. See Aok
7 14 ] Pisrs,efe. |
. * ¥ *
*TYPES OF BRIDGE STRUCTURES BRIDGE DESCRIPTION ABBREVIATIONS
I. Concrefe Ol . Beom Spen Z lron Angle Iron I I-Beam
2. Concrete Conl 0Z. LowTruss B.H. Byikheod . Lam. Lamingted
‘3. Steel 03. High Truss Bit, Bituininous ; M.B Metat Plote
. 4. Stes| Cont: D4,  Deck Truss Cops Cops Ty 0.C. On Center
'§. Prestress 05, Thru Girder £ Centerline £8. Pile Bent
6 Presiress Cont 06. Deck Girder L . Channe! Beom RE.C Portiand Cement Conc.
o s . ; ; C.M: Corrugotad Melal sC. Sectisnal Concrela
7. Timber OF.  Box Glrder : o A i
gt OB Rinid Frame Def, Deformed S Stesl
8. Musonry g @ hc.rrame Dord Diamieter Str. Stringer
9. Wrought Iren, O SlobBpan & deq | FEB..  Flor Beom T Timber
Cast iron-Aluminum: O.  Slub Spon-Vaided | g Frome Bent W/ With
. Other {1. Channel Spon 7
R 12.  Arch . Example~if the description under Piling, Piers, Efo., reods:
Indicate e for fross 13, Box Cuver! 2-7-12" T.RB. W/ 12" x12" T. Caps —1-4-8"LPB. w/8" I'Cap,
AR yp \ (4, Pips Culvert , it would indicaty, that two of the piers were pile bants and were
3,14 815,ie,.C108,12' ¢ I5.  Pipe Arch mode up of 7-12" diumeter, limber piles, with 12 x]2" timber caps
or H-F"¥ 7'-5", 16, Pudestrign ond that one pier hod 4—B8" I-beam piles with an B%T~beam cop.
; R 7. Tunnel
Alm? :ndt}:m:-ba.rre! !e,ngth. 18 éﬁ:&bh . o 57’“«26
Encirgle "Tr." if fimber is treated. 19, Gther Field Photo identificotion No / 9720 _F094_001.pdf
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MINNESOTA DEPARTMENT OF TRANSPORTATION
Program Support Division
Technical Memorandum No. 07-10-8-02
July 19, 2007

To: Distribution 57, 812, 618, 650

From: Rick Arnebeck
Division Director
Engineering Services

Subject: Guidelines for In-Depth Inspection of Fracture Critical and other Non-Redundant
Bridges and for Underwater Inspections

Expiration
This Technical Memorandum supersedes Technical Memorandum No. 02-22-B-01 and it will expire
July 19, 2012 unless superseded prior to that date.

Implementation
This policy and its instructions are effective immediately.

Introduction
This Technical Memorandum provides guidelines to be used for In-Depth Inspection of Fracture Critical
and other Non-Redundant Bridges and for Underwater Inspections.

Purpose _
The In-Depth and Underwater Bridge Inspection Program is a joint effort of the Bridge Office (BO), the
District Offices, and local government agencies. The purpose of this program is to ensure the safety of
bridges with fracture critical and underwater members in accordance with Minnesota Statutes 165 and
Minnesota Rule 8810, as well as complying with federal regulations and guidelines, which require
appropriate inspection of bridge members. (National Bridge Inspection Standards, Titte 23, Code of
Federal Regulation, Part 650). _

Guidelines

Definition

A Fracture Critical (FC) Bridge is a bridge that is not load path redundant and that has at least one
fracture critical member or member component. Fracture critical members or member components
(FCM's) are steel tension members or steef tension components of members whose failure would be
expected to result in collapse of the bridge (Ref: AASHTO Manual for Maintenance Inspection of
Bridges — 1994, www transportation.org). A FCM lacks redundancy if when it fails, there is no
alternate load path or member to which the failed member can shed its load,

Bridges that require underwater inspection have members that cannot be visibly evaluated during

periods of low flow or examined by feel for condition, integrity and safe load capacity, due to
excessive water depth or turbidity.

- MORE -




T™ -07-10-B-02

Guidelines for In-Depth Inspection of Fracture Critical and Other Non-Redundant
Bridges and for Underwater Inspections

July 19, 2007

Page 2

General Guidelines for In-Depth inspection of Fracture Critical and other Non-Redundant
Bridges

Inspection under these guidelines will apply to alf bridges, except those bridges that carry only
railroad and or pedestrian traffic, that have members determined to be fracture critical or with special
features. The Bridge Office will evaluate all bridges that are not load path redundant to determine if
and where fracture critical members are present. The frequency of in-depth inspection of each non-
redundant member wilt be based upon the criticality and condition of the member. In-depth
inspections of non redundant bridge members that are determined to be fracture critical will be
scheduled at intervals not to exceed 24 months. In depth inspections of bridge members that are
determined not to be fracture critical based on an evaluation of their internal or structural load
redundancy or which are located on very low volume local roads and are determined to have
negligible risk of failure will be scheduled at intervals not to exceed 5 years for bridges on local roads,
and 4 years for bridges on Trunk Highways. All non-redundant bridges shall have Routine
Inspections performed every year. Special in-depth inspections of other structures may be required
to monitor a particular known or suspected deficiency.

The Bridge Office will, for all Non Redundant and FC bridges, monitor the In-Depth Inspection
Program, maintain information files on the bridges, and assure the quality of 3" party or district
inspections in accordance with the attached Quality Assurance Plan. The Bridge Office will maintain
a list of the foilowing for those bridges which contain Non-Redundant and FCM'’s and those which
contain unigue or special features requiring additional attention during inspection to ensure the safety
of such bridges (e.g. pin and hanger details and steel pier caps);

¢ Location and description of such members for each bridge

¢ In-depth or special feature Inspection frequency

+ Inspection procedure(s)

+ Date of the last inspection

« Description of inspecticn findings

»  Description of any follow-up action resulting from the most recent inspection

in-depth inspections are the responsibility of the Bridge Office. The Bridge Office will delegate these
inspections if requested by the District. Currently, the Bridge Office will conduct these inspections in
Districts 1, 2, 3, 4, 7, and 8. Districts 6 and Metro will conduct these inspections in their District.
Scheduling priority for inspections will be given to large and complex bridges. For inspections
conducted by the District, the Bridge Office will offer planning assistance as well as on-site inspection
assistance. Traffic control and access equipment {man-lit, etc.) remain the District's responsibility
regardless of participation by the Bridge Office.

The Bridge Office will provide a wide range of services to the Districts and focal governments in
support of in-depth inspections, including: identification of FCM's, training, on-site inspections, and
non-destructive testing (NDT). Training provided to the Districis will include inspection procedures for
FCM's, procedures for basic NDT methods, and identification of nen-redundant bridges, FCM's and
critical details.

inspector Qualifications

In-depth inspections shall be conducted under the direct supervision of individuals which have been
cettified as, either, Mn/DOT Bridge Safety Team Leaders in accordance with the Mn/DOT Bridge
Inspector Certification Program. Only gualified American Society for Non-Destructive Testing (ASNT)
Level 1l or Il technicians shall conduct NDT services, by ultrasonic methods.

~MORE -
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Inspection Procedures and Reporting

In-depth inspections shall be conducted using under-bridge inspection units (snoopers), man-lifis,
boats, tadders or any means necessary to visually inspect all FC members from a distance not to
exceed 600 mm (24 in.),

Field inspections should be conducted in a systematic and organized manner that will be efficient

and minimize the possibility of any bridge item being overlooked. All inspections shall be conducted

following appropriate Mn/DOT safety guidelines for both the employee and the public. Critical findings

shall be reported within 24 hours to the District, County, or City Bridge Engineer and to the Bridge

Office Bridge Inspection Engineer and/or Bridge Construction and Maintenance Engineer. Detailed

and narrative reports including sketches and photographs shail be provided to the Bridge Office and

the District Bridge Engineer upon completion of the inspection. Reports shall include such items as;
+ ldentification of FCM's, special features, and/or critical details

Description of areas visually inspected

Description of areas tested by NDT methods

Amount of corrosion and associated field measurements of loss of section

Description of fatigue prone areas

Length and extent of cracking present, and

Extent of external damage due to impact or external factors

* & ¢+ & 8 @

General Guidelines for Underwater Inspection

National Bridge Inspection Standards (NBIS) require inspection of all bridges as needed, not to
exceed five (5) years in frequency to determine the condition of the underwater portion of the
substructures with certainty. Certain underwater structural elements may be inspected at intervals,
not to exceed seventy-two months, with written FHWA approval. Minnesota defines a bridge as
needing underwater inspection when, “the water depth is such that the underwater portions of a
substructure cannot routinely be inspected using waders during periods of low water depth.” There
are currently about 165 bridges carrying traffic on the trunk highway system in Minnesota that require
special underwater inspections. The frequency of underwater inspection will be based upon the
criticality and condition of the members underwater.

Underwater inspections shall be both a visual and a tactile inspection of the entire underwater portion
of the substructure. Inspections shall include checking all concrete for erosion, wear, abrasion,
scaling, spalling, exposure, and deterioration, and for any exposed reinforcing steel and all cracking,
All exposed structural steel and piling shall be checked for misalignment and loss of section. Al
timber shall be sounded and checked for presence of bores, decay, and weathering. The channel
bottom shall also be inspected for presence, size, condition of riprap, and for any evidence of scour.

The Bridge Office will, for all Trunk Highway bridges, monitor and conduct the underwater inspection
pregram and maintain information files on the bridges. These underwater inspections will normally be
performed by diving contracts administered by the Bridge Office. The Bridge Office will maintain a list
of the following for those bridges which require underwater inspections:

Location of the bridge and member to be inspected

Type of foundation

Bottom of foundation elevation or pile tip elevation

Depth soundings at bridge as well as upstream and downstream of bridge

Type and frequency of required inspections

Inspection procedure(s)

Date of last inspection

Special equipment requirements

Description of inspection findings

Description of any follow-up action(s) resulting from most recent inspection

- & & @ . s & & & »
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Inspector Qualifications for Underwater Inspections

Underwater inspections shall be conducted under the direct supervision of individuals, which have
been certified as, either, Mn/DOT Bridge Inspection Team Leadsr or have minimum NBIS Bridge
Team Leader qualifications. The underwater inspector must have knowledge and experience in
bridge inspection and must also be an experienced and accomplished diver.

Underwater inspections should be conducted in a systematic and organized manner that wiil be
efficient and minimize the possibility of any underwater bridge item being overlooked. All inspections
shall be conducted following appropriate OSHA safety guidelines for both the diver and the public.
Critical findings shall be reported immediately to the Bridge Office Bridge Inspection Engineer andfor
Bridge Construction and Maintenance Engineer. Detailed and narrative reports including sketches,
photographs, andfor videotapes shall be provided to the Bridge Office upon completion of the
inspection. Reports shall include recommendations on condition assessment, repairs, and time
interval for the next inspection.

Questions

Any guestions regarding the content of this Technical Memorandum shouid be directed to
Todd L. Niemann, Structurat Metals and Bridge Inspection Engineer, Bridge Office at
(651} 366-4567.

Any questions regarding the publication of this Technical Memorandum shouid be directed to
Sophia Wicklund, Design Standards Unit at (651) 336-4701 or Michael Elle, Design Services
Engineer at (651) 366-4622. A link to all active Memoranda and a fist of historical Technical
Memoranda can be found at: hitp:/www.dot.state.mn.us/atoz. htm!

Attachment
Quality Assurance Plan - Mn/DOT In-Depth Fracture Critical Bridge Inspection Program

- END-



Quality Assurance Plan
Bridge Office

Mr/DOT In-Depth and Fracture Critical Bridge Inspection Program
July 10, 2007

Introduction and Purpose

This policy outlines Mn/DOT's Quality Assurance Plan regarding in-depth and fracture critical bridge
inspections. The Bridge Office carries overall responsibifity for administering the fracture critical
inspection program. As detailed in this plan, Quality Assurance will be accomplished via review of all
inspection reports, joint inspections of selected bridges, and Federal Highway Administration (FHWA)
compliance reviews to National Bridge Inspection Standards.

In-depth and Fracture Critical Inspection Teams in District 8 (Rochester) perform in-depth and fracture
critical bridge inspections on all bridges (district and local jurisdiction} within their district. Similar teams
in the Metro Division perform in-depth and fracture critical bridge inspections on all Metro Trunk Highway
bridges. The Bridge Office performs all other in-depth and fracture critical inspections for District and
Local Agency bridges.

Fracture Critical Definition

The Bridge Office determines which bridges are designated as non-redundant and fracture critical in
accordance with Technical Memorandum 07-10-B-02 dated July 19, 2007 and state and federal
guidelines. A fracture critical bridge is a steel structure, subject to dynamic cyclic loading, which has at
least one tension member or member component, whose failure would be expected to result in the
collapse of the bridge.

Inspection Frequency & Schedufing

The Bridge Office determines the frequency of in-depth inspections (typically four (4) or five (5) year
intervals), and tracks when inspections are due and when they have been completed. At the beginning
of each inspection season, the Bridge Office will notify inspection teams which bridges are due for in-
depth inspections. The Office/District responsible for performing the inspection is responsible for the
planning and scheduling during a given season, and submits the schedule to the Bridge Office,

In accordance with current State law, the maximum interval for Routine Inspections of Non-redundant
bridges is one year. Routine Inspections are required to include inspection of Fracture Critical and other
non-redundant members. |

Qualifications of Inspectors
The Bridge Office is responsible for reviewing the inspector’s qualifications. The lead inspector must be
certified (by Mn/DOT) as a Bridge Safety Team Leader. Completion of the FHWA training class

"Inspection of Fracture Critical Bridge Members" and the Mn/DOT Bridge Inspection

Proficiency Examination is required. Only individuals qualified as American Saciety for Non-Destructive
Testing (ASNT) Level I} or il technicians, shall conduct non-destructive testing (NDT), by ultrasonic
methods.

Bridge Office Participation in Inspections

The Bridge Office will participate in one or more inspections petrformed by other Districts. This will
typically be on major structures, or on bridges with significant structural deficiencies, deterioration, or
damage. The purpose of these joint inspections is two-fold;

1) the utilization of in-depth fracture critical inspectors from both the district and the Bridge Office
expedites the inspection and reduces the time that traffic restrictions are needed, and,

Page 1of 2



2) joint inspections allows the Bridge Office to observe inspections procedures for consistency.
The Bridge Office will provide NDT assistance as required for the Districts, Counties, or
Municipalities.

Review of Inspection Reports

Within 6 months of performing an in-depth inspection the inspection team shall submit a detailed written
report, including sketches and photographs of the inspection {independent of the annual PONTIS safety
inspection report] to the State Bridge Inspection Engineer. The format of the report shall be similar to the
reports developed by the Bridge Office. Due to the safety concerns with bridge fatigue issues the Bridge
Office will review all in-depth inspection reports. The Bridge Office Bridge Inspection Engineer and
Regional Construction Engineer shall review the Trunk Highway bridge reports. Within thirty (30) days of
- its receipt, the Bridge Office Bridge Inspection Engineer will forward written comments as necessary to
the inspection team regarding the findings, recommendations, or conclusions. The Bridge Office Bridge
Inspection Engineer shall date and sign the file copy of the report upon conclusion of their reviews. The
Bridge Office will maintain reports on file for all fracture critical bridges statewide.

Fracture Critical members must be inspected from an arms length distance every 24 months. When the
arms length inspection is combined with the routine inspection, the inspector's notes for PONTIS Element
966 Fracture Critical Smart Flag shall note that members were inspected af arms length, the date of the
inspection, and any change in condition from that noted in the last in-depth inspection report. Whether
the fracture critical inspection is done as part of a routine inspection, or as part of an in-depth inspection,
the date of the fracture critical inspection shall be recorded in the Mn/DOT Structure Inventory Report.

"Critical" Findings

A critical finding for the purpose of fracture critical inspection shall be defined as any condlition that in the
judgment of the inspection team leader, may, if not corrected in a timely manner, cause the failure of all or
part of the bridge. Critical findings shall be reported within 24 hours to the District, County, or City Bridge
Engineer and to the Bridge Office Bridge Inspection Engineer or Regional Construction Engineer.

The Bridge Office will confer with appropriate District/County/City staff to develop short and long-term
strategies to correct the probiem and will conduct compliance reviews to ensure that the bridge owner
has completed recommended actions and/or repairs. ‘

FHWA Annual Audits :

The Federal Highway Administration (FHWA) conducts annual compliance reviews of the bridge
inspection programs of Mn/DOT's Central Office, Districts, and Counties. The Bridge Office also
participates in these audits. Review of the fracture critical inspection process is included within the
scope of these audits.

Page 2 of 2
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MINNESOTA DEPARTMENT OF TRANSPORTATION
Engineering Services Division
Technical Memorandurn No. 05-02-B-02
July 20, 2005

To: Distribution 57, 612, 618, 650
From: Douglas Differt
Deputy Commissioner/Chief Engineer
Subject: - “Critical Deficiencies” found during bridge inspections
Expiration

This is a new Technical Memorandum and wilf expire July 20, 2010 uniess superseded prior to
this date.

Implementation
This policy and its instructions are effective immediately.

Introduction
This Technical Memorandum establishes a formal procedure for responding, reporting, and
documenting “Critical Deficiencies” found during scheduled bridge inspections.

Purpose

The Federal Highway Administration requires that all states develop a process to monitor critical
deficiencies found during bridge inspections. This Technical Memorandum is intended to provide
the necessary guidelines to fulfifl the FHWA requirements. The guidelines described in this
document are based on the “Critical Deficiency Procedures” as outlined in Section 1.8.1.4 of
the AASHTO Manual for Condition Evaluation of Bridges which states:

Critical structural and safety refated deficiencies found during the field inspection andfor
evaluation of a bridge should be brought to the attention of the Bridge Owner immediately
if a safety hazard is present. Bridge Owners should implement standard procedures for
addressing such deficiencies, including:

Immediate critical deficiency reporting steps

Emergency notification to police and public

Rapid evatuation of the deficiencies found

Rapid implementation of corrective or protective actions

A fracking system to ensure adequate follow-up actions

Provisions for identifying other bridges with similar structural details with follow-
up inspections :

® & o o & »

Itis recognized nationally that some past bridge failures may have been prevented if prompt
attention had been given to concerns noted on bridge inspection reports. To ensure public safety,
itis essential that “Critical Deficiencies” not only be brought to the attention-of those responsible
but that these findings are reviewed to confirm that all necessary corrective actions have been
completed.

-MORE-




Technica! Memorandum No: 05-02-B-02

“Critical Deficiencies” found during bridge inspections
July 20, 2005

Page 2

Guidelines
FFor the purpose of this Technical Memorandum, the following definitions shall apply.

Critical Deficiency: A "Critical Deficiency” is defined as any condition discovered during
a scheduled bridge inspection that threatens public safety and, if not promptly corrected,
could result in collapse or partial collapse of a bridge. Critical findings include structural
conditions and scour or hydraulic conditions that are found to be critical during the
inspection or that are likely to become critical to the stability of the bridge before the next
regularly scheduled inspection.

Hazardous Deficiency: A Hazardous Deficiency is defined as an element level condition
found during a regularly scheduled bridge inspection that may be hazardous to public
safety, but IS NOT expected to fead to collapse or partial collapse of the bridge. While
any “Hazardous Deficiency” found during a bridge inspection should immediately
reported to the bridge owner (or appropriate authority), the Mn/DOT Bridge Office
requires no subsequent documentation.

Bridge: A "bridge” is defined as any bridge, culvert, tunnel, or other structure listed on
the Mn/DOT Bridge Inventory.

Bridge Inspection: A “bridge inspection” includes any routine inspection, special
inspection, hands-on Fracture Critical inspection, or underwater inspection performed on
a bridge.

Bridge Inspector: A "Bridge Inspector’ is defined as the inspection team leader which is
a certified Level 2, Leve! N or Level E inspector - this includes inspectors employed by
Mn/DOT, Counties, Cities, or by private consultants.

Engineer: The “Engineer” is defined as the supervising registered Professional Engineer
of the entity listed on the Mn/DOT Bridge Inventory as having “report jurisdiction” for the
bridge. In most cases, this will be the Mn/DOT District Bridge Engineer, the County
Engineer, or the City Engineer.

Bridge Owner: The "Bridge Owner" is defined as the entity listed on the Mn/DOT Bridge
inventory as the Owner of the bridge.

Mn/DOT Bridge Inspections Engineer: The “Mn/DOT Bridge Inspection Engineer”
refers to the State Bridge Inspection Engineer who is the primary statewide contact for
reporting Critical Bridge Deficiencies.

Mr/DOT Bridge Inspection Engineer
3485 Hadley Ave. North

Oakdale, MN 55128

(651) 747-2132

Critical Deficiency Process: The following guidelines outline and describe the
procedures to be followed if a Critical Deficiency is observed during a bridge inspection.
These guidelines are divided into three parts, Responsibilities of the Bridge Inspector,
Responsibilities of the Engineer with Reporting Jurisdiction, and Responsibilities of the
Mn/DOT Bridge Inspection Engineer.

-MORE-
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2005

Part 1 - Responsibilities of the Bridge Inspector: Upon discovery of a “Critical
Deficiency”; the Bridge Inspector is responsible for the following:

1)

2)

3)

Emergency Bridge Closure: If the observed condition is severe enough
to warrant immediate closure of the bridge (or immediate restriction of
traffic above or below the bridge), the Bridge Inspector shall immediately
take any actions necessary to ensure public safety.

Prompt Notification of the Engineer: Upon discovery of a Critical
Deficiency, the Bridge Inspector shall promptly nofify the Engineer. The
inspector should identify the bridge number, bridge location, and clearly
and accurately describe the critical condition.

Inspection Report: In addition to the prompt verbal notification, the
following written documentation must be completed:

a) If the Critical Deficiency is observed during a routine (NBI/PONTIS)
inspection, the inspector should rate the "Critical Finding Smart Flag”
(PONTIS element #964} as "Condition State 2", and briefly describe
the critical finding (If necessary, supplemental notes, sketches,
photos, and measurements should be included to fully describe the
situation) and submit the inspection to the Engineer.

b} If the Critical Deficiency is observed during a hands-on Fracture
Critical inspection, underwater inspection, or other special
inspection, the inspector must submit a brief written statement or
report describing the cendition (as described in step 2 above) to the
Engineer within 48 hours after finding the Critical Deficiency.

Part 2 - Responsibilities of the Engineer: Upon being notified of a Critical Deficiency,
the Engineer is responsible for the following...

1)

2)

3}

Rapid Evaluation: The Engineer is required to quickly assess the
situation to confirm or refute the finding, and to initiate necessary traffic
restrictions to safeguard the pubiic. If in doubt, the Engineer should
temporarily close or restrict traffic on the bridge, then contact a
consulting bridge engineer, the Mn/DOT Bridge Inspection Engineer, or
the Mn/DOT Bridge Office (651) 747-2100 for assistance. If the Engineer
determines that the condition reported is not a Critical Deficiency, the
“Critical Finding Smart Flag” (PONTIS element #964) can be changed
back to “Condition State 1" after discussing with the inspector (the
Mn/DOT Bridge Office requires no subsequent documentation).

Traffic Control & Public Notification: The Engineer shall be
responsible for coordinating all necessary traffic control {such as load
restrictions, lane or bridge closures, or detours). The Engineer shall also
be responsibie for the public notification of any traffic restrictions.

Immediate Notification of the Bridge Owner: If the bridge owner (as
listed on the Mn/DOT Inventory) is different than the entity with “report
jurisdiction”, the Engineer shall be respensible for informing the Bridge
Owner that a Critical Deficiency has been found.

-MORE-
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4)
5)
6)
7)

Submittal of Inspection Report to the Mn/DOT Bridge Inspection
Engineer: Within 7 days after a Crifical Deficiency has been reported,
the Engineer must notify Mn/DOT's Bridge Inspections Engineer of the
finding and must submit a copy of the inspection report.

Rapid Implementation of Corrective Action: The Engineer is
responsible for promptly scheduling repairs to the bridge. If the bridge
remains open {o traffic, the Engineer is responsible for determining the
proper load rating for the bridge, and ensuring that the rating is
adequately posted.

Resolution of Deficient Status: After repairs have been completed, the
Engineer should change the “Critical Finding Smart Flag” (PONTIS
element #964) rating to “Condition State 1", and add a brief description of
the corrective actions taken in the inspection notes for that smart flag. A
copy of the revised inspection report must then be submitted to the
Mn/DOT Bridge Inspection Engineer.

Updating of the Bridge Inventory: If the bridge load rating is
permanently reduced, the Engineer must submit a new load rating to the
Mn/DOT Bridge inspection Engineer. If the bridge is closed to traffic, the
Engineer must notify the Mn/DOT Bridge Inspection Engineer.

Part 3 - Responsibilities of the Mn/DOT Bridge Office:

1)

2)

3)

Provide Immediate Assistance: Requests for assistance in evaluating
a Critical Deficiency should be directed to the Mn/DOT Bridge inspection
Engineer (or, if not available, to other available resources within the
Mn/DOT Bridge Office) - such requests will be given priority over other
work. if a Critical Deficiency is confirmed, a brief written report should be
filed with the Mn/DOT Bridge Inspections Engineer. Requests for
assistance with follow-up inspecticns should be directed to the Mn/DOT
Bridge Office Bridge Inspection Unit. Requests for repair
recommendations should be directed to the Mn/DOT Regional Bridge
Construction Engineer (651) 747-2100.

Recording the Critical Finding: Upon receipt of a written or oral report
or the Bridge Inspection Report describing the Critical Deficiency from
the Engineer, the Mn/DOT Bridge Inspection Engineer will enter the
bridge number and date of the inspection in a Critical Deficiency Log, will
create a separate file for the bridge to track resolution of the problem,
and will require the critical finding to be entered promptly into the
PONTIS Bridge Management System. The Critical Deficiency Log will
be available upon request.

Follow-up: The Mn/DOT Bridge Inspection Engineer shall monitor the
situation as necessary until the situation has been resolved and written
notification of corrective action has been received. If nofification is not
received within 30 days, the Bridge Inspections Engineer shall contact
the Engineer (or Bridge Owner) for further information,
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Questions

4)

5}

6)

Documenting the Resolution of the Deficiency: After the notification of
corrective action has been received from the Engineer, the Mn/DOT Bridge
Inspection Engineer shall enter the date of resolution in the Critical Finding
Log and shall file all related documents.

Updating of the Bridge Inventory: Upon notification that a bridge has been
closed, or that a bridge load rating has been permanently reduced, or that
repairs have been completed, the Mn/DOT Bridge Inspection Engineer will
forward the information to the Bridge Management Unit so the bridge
inventory can be properly updated.

Annual Reporting of Critical Bridge Deficiency Status: Prior to May 1% of
each year (which coincides with the annual submittal of the bridge inspection
data to the FWHA), the Mn/DOT Bridge Inspections Engineer will report the
status of Critical Bridge Deficiencies to the State Bridge Engineer. The status
of Critical Deficiencies that have been logged during the past year, and any
additional bridges in the PONTIS database with Element #964 in Condition
State 2 will be included in the report.

Any questions regarding this Technical Memorandum should be directed to Todd Niemann,
Mn/DOT Bridge Inspection Engineer, 3485 Hadley Ave. North, Oakdale, MN 55128,

(651) 747-2132. Any questions regarding the publication and distribution of this Technical
Memorandum should be referred to Benjamin Christensen, Design Standards Unit at (651) 284-3447,
or Mohammad Dehdashti, Design Standards Engineer at (651) 296-4859, All active Memoranda and
a list of historical Technical Memoranda can be viewed at
hitp:./ivww.dot. state. mn.us/tecsup/tmemo/index.htmi
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) September 23, 2002
To: Distribution 57, 612, 618, 650

From: Richard Stehr
Assistant Commissioner, Program Support Group

Subject: Guidelines for In-Depth Inspection of Fracture Critical Bridges and
Underwater Inspections

Expiration
This Technical Memorandum supersedes Technical Memorandum No. 96-03-B-01 and
will expire September 1, 2006 unless superseded prior to that date.

Implementation
This policy and its instructions are effective immediately.

Introduction
This Technical Memorandum provides guidelines to be used for In-Depth Inspection of
Fracture Critical Bridges and Underwater Inspections.

Purpose

The In-Depth Fracture Critical and Underwater Bridge Inspection Program is a joint
effort of the Office of Bridges and Structures (OBS), the District Offices, and local
government agencies. The purpose of this program is to ensure the safety of bridges with
fracture critical and underwater members in accordance with Minnesota Statutes 165 and
Minnesota Rule 8810, as well as complying with federal regulations and guidelines,
which require appropriate inspection of bridge members. (National Bridge Inspection
Standards, Title 23, Code of Federal Regulation, Part 650).

Definition

A Fracture Critical (FC) Bridge has at least one fracture critical member or member
component. Fracture critical members or member components (FCM’s) are steel tension
members or steel tension components of members whose failure would be expected to
result in collapse of the bridge (Ref: AASHTO Manual for Maintenance Inspection of
Bridges — 1994, www.aashto.org). A FCM lacks redundancy if when it fails, there is no
alternate load path or member to which the failed member can shed its load.
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Bridges that require underwater inspection have members that cannot be visibly
evaluated during periods of low flow or examined by feel for condition, integrity and safe
load capacity, due to excessive water depth or turbidity.

General Guidelines for In-Depth Fracture Critical Inspection

Inspection under these guidelines will apply to all bridges, except those bridges that carry
only railroad and or pedestrian traffic, that have members determined to be fracture
critical. There are currently about five hundred (500) bridges designated as FC carrying
public highway traffic in Minnesota. The frequency of in-depth inspection of each FCM
will be based upon the criticality and condition of the member. The maximum interval
between in-depth inspections will be five (5) years. Special inspection of other structures
may be required to monitor a particular known or suspected deficiency.

State Trunk Highway bridges will be scheduled on a four (4) year plan and Local System
bridges will be scheduled on a five (5) year plan.

The Office of Bridges and Structures will, for all FC bridges, monitor the In-Depth
Inspection Program, maintain information files on the bridges, and assure the quality of
3 party or district inspections in accordance with the attached Quality Assurance Plan,
The OBS will maintain a list of the following for those bridges which contain FCM’s and
those which contain unique or special features requiring additional attention during
inspection to ensure the safety of such bridges (e.g. pin and hanger details and steel pier
caps):

* Location and description of such members for each bridge

* In-depth or special feature inspection frequency

¢ Inspection procedure(s)

¢ Date of the last inspection

* Description of inspection findings

* Description of any follow-up action resulting from the most recent inspection

In-depth FC inspections are the responsibility of the Office of Bridges and Structures.
The OBS will delegate these inspections if requested by the District. Currently, the OBS
will conduct these inspections in Districts 1, 2, 3, 4, 7, and 8. Districts 6 and Metro will
conduct these inspections in their District. Scheduling priority for inspections will be
given to large and complex bridges. For inspections conducted by the District, the OBS
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will offer planning assistance as well as on-site inspection assistance. Traffic control and
access equipment (man-lift, etc.) remain the District’s responsibility regardless of
participation by the OBS.

The OBS will provide a wide range of services to the Districts and local governments in
support of in-depth FC inspections, including: identification of FCM’s, training, on-site
inspections, and non-destructive testing (NDT). Training provided to the Districts will
include inspection procedures for FCM’s, procedures for basic NDT methods, and
identification of FC bridges, FCM’s and critical details.

Inspector Qualifications

In-depth FC inspections shall be conducted under the direct supervision of individuals
which have been certified as, either, Mn/DOT Level Il or E Bridge Inspectors in
accordance with the Mn/DOT Bridge Inspector Certification Program. Only qualified
American Society for Non-Destructive Testing (ASNT) Level II or III technician shall
conduct NDT services, by ultrasonic methods.

Inspection Procedures and Reporting

In-depth inspections shall be conducted using under-bridge inspection units (snoopers),
man-lifts, boats, ladders or any means necessary to visually inspect all FC members from
a distance not to exceed 600 mm (24 inches).

Field inspections should be conducted in a systematic and organized manner that will be
efficient and minimize the possibility of any bridge item being overlooked. All
inspections shall be conducted following appropriate Mn/DOT safety guidelines for both
the employee and the public. Critical findings shall be reported within 24 hours to the
District, County, or City Bridge Engineer and to the OBS Bridge Inspection Engineer
and/or Bridge Construction and Maintenance Engineer. Detailed and narrative reports
including sketches and photographs shall be provided to the OBS and the District Bridge
Engineer upon completion of the inspection. Reports shall include such items as:

o identification of FCM’s
description of areas visually inspected
description of areas NDT inspected
amount of corrosion and associated field measurements of loss of section
description of fatigue prone areas
length and extent of cracking present, and
extent of external damage due to impact or external factors
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General Guidelines for Underwater Inspection

National Bridge Inspection Standards (NBIS) require inspection of all bridges as needed,
not to exceed five (5) years in frequency to determine the condition of the underwater
portion of the substructures with certainty. Minnesota defines a bridge as needing
underwater inspection when, “the water depth is such that the underwater portions of a
substructure cannot routinely be inspected using waders during periods of low water
depth.” There are currently about 150 bridges carrying traffic on the trunk highway
system in Minnesota that require special underwater inspections. The frequency of
underwater inspection will be based upon the criticality and condition of the members
underwater.

Underwater inspections shall be both a visual and a tactile inspection of the entire
underwater portion of the substructure. Inspections shall include checking all concrete
for erosion, wear, abrasion, scaling, spalling, exposure, and deterioration, and for any
exposed reinforcing steel and all cracking. All exposed structural steel and piling shall be
checked for misalignment and loss of section. All timber shall be sounded and checked
for presence of bores, decay, and weathering. Channel bottom shall also be inspected for
presence, size, condition of riprap, and for any evidence of scour.

The Office of Bridges and Structures will, for all Trunk Highway bridges, monitor and
conduct the underwater inspection program and maintain information files on the bridges.
These underwater inspections will normally be performed by diving contracts
administered by the OBS. The OBS will maintain a list of the following for those bridges
which require underwater inspections:

* Location of the bridge and member to be inspected

Type of foundation '

Bottom of foundation elevation or pile tip elevation
Depth soundings at bridge as well as upstream and downstream of bridge
Type and frequency of required inspections
Inspection procedure(s)

Date of last inspection
Special equipment requirements
Description of inspection findings
Description of any follow-up action(s) resulting from most recent inspection
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Inspector Qualifications for Underwater Inspections

Underwater inspections shall be conducted under the direct supervision of individuals,
which have been certified as, either, Mn/DOT Level II or have minimum NBIS Bridge
Team Leader qualifications. The underwater inspector must have knowledge and
experience in bridge inspection and must also be an experienced and accomplished diver.

Inspection Procedures and Reporting for Underwater Inspections

Underwater inspections shall be conducted by experienced divers using proper inspection
equipment necessary to properly inspect, at arm’s length, all portions of the bridge that
are underwater as well as the streambed. All inspections shall be performed in
accordance with the latest edition of the AASHTO Manual for Condition Evaluation of
Bridges as well as the FHWA Bridge Inspector’s Training Manual.

Underwater inspections should be conducted in a systematic and organized manner that
will be efficient and minimize the possibility of any underwater bridge item being
overlooked. All inspections shall be conducted following appropriate OSHA safety
guidelines for both the diver and the public. Critical findings shall be reported
immediately to the OBS Bridge Inspection Engineer and/or Bridge Construction and
Maintenance Engineer. Detailed and narrative reports including sketches, photographs,
and/or videotapes shall be provided to the OBS upon completion of the inspection.
Reports shall include recommendations on condition assessment, repairs, and time
interval for the next inspection.

Questions

Any questions regarding the content of this Technical Memorandum should be directed to
Todd L. Niemann, Structural Metals and Bridge Inspection Engineer, Office of Bridges
and Structures at (651) 747-2132.

Any questions regarding the publication of this Technical Memorandum should be
directed to Mohammad Dehdashti, Design Standards Engineer at (651) 296-4859.

Attachment
Quality Assurance Plan - Mn/DOT Fracture Critical Bridge Inspection Program

-END-



Quality Assurance Plan
Office of Bridges and Structures

Mn/DOT Fracture Critical Bridge Inspection Program
September 23, 2002

Introduction and Purpose

This policy outlines Mn/DOT's Quality Assurance Plan regarding in-depth fracture
critical bridge inspections. The Office of Bridges and Structures (OBS) carries overall
responsibility for administering the fracture critical inspection program. As detailed in
this plan, Quality Assurance will be accomplished via review of all inspection reports,
Joint inspections of selected bridges, and the Federal Highway Administration (FHWA)
auditing for compliance with National Bridge Inspection Standards.

Fracture Critical Inspection Teams in District 6 (Rochester) perform in-depth fracture
critical bridge inspections on all bridges (district and local Jurisdiction) within their
district. Similar teams in the Metro Division perform in-depth fracture critical bridge
inspections on all Metro Trunk Highway bridges. OBS performs all other fracture critical
inspections for District and Local Agency bridges.

Fracture Critical Definition

The OBS determines which bridges are designated as fracture critical in accordance with
Technical Memorandum 02-22-B-01 dated September 23, 2002 and state and federal
guidelines. A fracture critical bridge is a steel structure, subject to dynamic cyclic
loading, which has at least one tension member or member component, whose failure
would be expected to result in the collapse of the bridge.

Inspection Frequency & Scheduling

The OBS determines the frequency of inspections (typically four (4) or five (5) year
intervals), and tracks when inspections are due and when they have been completed. At
the beginning of each inspection season, the OBS will notify fracture critical inspection
teams which bridges are due for in-depth inspections. The Office/District responsible for
performing the inspection is responsible for the planning and scheduling during a given
season, and submits the schedule to the Bridge Office.

Qualifications of Inspectors

The OBS is responsible for reviewing the inspector's qualifications. The lead inspector
must be certified (by Mn/DOT) as a Level 2 bridge inspector, or must be a registered
engineer. Completion of the FHWA training class "Inspection of Fracture Critical Bridge
Members" is required. Only individuals qualified as American Society for Non-
Destructive Testing (ASNT) Level I or III technicians, shall conduct non-destructive
testing (NDT), by ultrasonic methods.
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Bridge Office Participation in Inspections

The OBS will participate in one or more inspections performed by other Districts. This
will typically be on major structures, or on bridges with significant structural
deficiencies, deterioration, or damage. The purpose of these joint inspections is two-fold;

1) the utilization of fracture critical inspectors from both the district and the OBS
expedites the inspection and reduces the time that traffic restrictions are needed,
and,

2) joint inspections allows the OBS to observe inspections procedures for
consistency. The OBS will provide NDT assistance as required for the Districts,
Counties, or Municipalities.

Review of Inspection Reports

Within 6 months of performing an in-depth inspection the inspection team shall submit a
detailed written report, including sketches and photographs, of the inspection,
independent of the annual safety inspection report, (PONTIS), to the State Bridge
Inspection Engineer. The format of the report shall be similar to the reports developed by
the OBS. Due to the safety concerns with bridge fatigue issues the OBS will review all
in-depth inspection reports. The OBS Bridge Inspection Engineer and Regional
Construction Engineer shall review the reports. Within thirty (30) days of its receipt, the
OBS Bridge Inspection Engineer will forward written comments as necessary to the
inspection team regarding the findings, recommendations, or conclusions. The OBS
Bridge Inspection Engineer and Regional Construction Engineer shall date and sign the
file copy of the report upon conclusion of their reviews. The OBS will maintain reports
on file for all fracture critical bridges statewide.

"Critical" Findings

A critical finding for the purpose of fracture critical inspection shall be defined as any
condition that in the judgment of the inspection team leader, may, if not corrected in a
timely manner, cause the failure of all or part of the bridge. Critical findings shall be
reported within 24 hours to the District, County, or City Bridge Engineer and to the OBS
Bridge Inspection Engineer or Regional Construction Engineer. The Bridge Office will
confer with appropriate District/County/City staff to develop short and long-term
strategies to correct the problem and will conduct audits to ensure that the bridge owner
has completed recommended actions and/or repairs.

FHWA Annual Audits

The Federal Highway Administration (FHWA) conducts annual audits of the bridge
inspection programs of Mn/DOT’s Central Office, Districts, and Counties. The OBS also
participates in these audits. Review of the fracture critical inspection process is included
within the scope of these audits.
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Section 1: Introduction

This manual is intended to provide a comprehensive guide for the inspection (and condition rating) of in-
service bridges and culverts in Minnesota. This manual includes the NBI condition rating guidelines, the
PONTIS element condition rating guidelines, and explanations of other bridge inventory items displayed
on the Mn/DOT Bridge Inspection Report. This manual was developed by the Mn/DOT Bridge Office - to
offer corrections, comments, or questions - please contact Pete Wilson at (615) 747-2141, or via email at
pete.wilson@dot.state.mn.us This manual replaces an earlier draft version (posted on April 4, 2005) - it
can be downloaded online on the Mn/DOT Bridge Office web site: http://www.dot.state.mn.us/bridge -
it is listed under “Documents, Downloads, Forms, and Links”. ’

A bridge inspection includes examining the structure, evaluating the physical condition of the structure,
and reporting the observations and evaluations on the bridge inspection report. Bridge inspections serve
two purposes - to ensure the safety of the structure, and to identify maintenance needs for the structure. .
Mn/DOT currently uses two separate condition rating systems for bridges and culverts - the NBI
condition ratings and the PONTIS element condition ratings.

¢ The NBI condition ratings describe the general overall condition of a bridge (see Section 2). This
rating system was developed by the Federal Highway Administration (FHWA), and is outlined in
the “FHWA Recording and Coding Guide for the Structure Inventory and Appraisal of the
Nation’s Bridges”. The NBI condition ratings are used to calculate the “Bridge Sufficiency
Rating”, which determines funding eligibility and priority for bridge replacement and
rehabilitation

e The PONTIS condition ratings divide a bridge into separate elements, which are then rated
individually based upon the severity and extent of any deterioration (see Section 3). This rating
system was developed by the American Association of State Highway and Transportation
Officials (AASHTO), and is outlined in the “AASHTO Guide for Commonly Recognized (CoRe)
Structural Elements”. The PONTIS condition ratings provide input data for a Bridge Management
System (BMS) which can be used to identify present maintenance needs, and is intended to
provide cost-effective options for long-range bridge maintenance and improvement programs
(using computer projections of future deterioration).

Mn/DOT Bridge Inspection Office Contacts
Work Area Name Phone
Bridge Inspection Program Manager Gary Peterson (651) 747-2101
. . Jim Pierce (651) 747-2119
Bridge Management Unit Marcie Kennedy (651) 747-2120
(PONTIS entry, Bridge Inspection Reports, and Thomas Martin (651) 747-2121
Structure Inventory Reports) Thomas Davidson (651) 747-2122
. . . Todd Niemann (651) 747-2132
Bridge Inspection Unit Pete Wilson (651) 747-2141
(Fracture Critical Bridge Inspection, Non- Ken Rand (651) 747-2144
Destructive Testing, and Inspector Certification) BiflnNelson 651)7 47:2 145
Bridge Load Rating Unit Lowell Johnson (651) 7472118
(Bridge Load Ratings and Load Postings) Ed Lutgen (651) 747-2124
Bridge Hydraulics Unit . g
(Scour Analysis & Scour Action Plans) Andrea Hendnckson (651) 747-2161
Bridge State Aid Unit
(State Aid Funding Eligibility) Dave Conkel (651) 747-2151




Section 2: NBI Condition Ratings

2.1 NBI Bridge Condition Ratings

The NBI condition ratings describe the general overall condition of a bridge (or culvert) - these ratings are
displayed on the Mn/DOT Bridge Inspection Report, and must be reviewed during each inspection. The
NBI ratings are a key component of the “Bridge Sufficiency Rating”, which is used to establish funding
eligibility and priority for bridge replacement and rehabilitation. There are 5 NBI condition ratings - they
are rated on a numerical scale of 1 to 9 (with 9 being “new” condition).

NBI Deck Condition Rating (FHWA Item #58)

NBI Superstructure Condition Rating (FHWA Item #59)

NBI Substructure Condition Rating (FHWA Item #60)

NBI Channel & Channel Protection Condition Rating (FHWA Item #61)
NBI Culvert Condition Rating (FHWA Item #62)

A bridge is typically rated in three components (deck, superstructure, and substructure) - if the bridge
spans over a waterway, the channel (FHWA Item #61) must also be rated.

e FHWA Item #58 describes the general overall condition of the deck (or slab) - this includes the
underside of the deck and the wearing surface. While the deck includes the railings, curbs,
sidewalks, expansion joints, and deck drains - these items should not be considered in this rating.

e FHWA Item #59 describes the general condition of the superstructure - this includes all structural
components (slabs, arches, trusses, girders, or beams) located above (and including) the bearings.
This rating should consider any deterioration, distress, misalignment, or collision damage.

¢ FHWA Item #60 describes the general overall condition of the substructure - this includes all
structural components (piers, abutments, pilings, or footings) located below the bearings. This
rating should consider any settlement, tipping, misalignment, undermining, or scour. Wingwalls
or retaining walls (up to the first expansion or construction joint) can be included in this rating.

Culverts are rated as a single component (FHWA Item #62) - if water flows through a culvert, the channel
(FHWA Item #61) must also be rated. The NBI Culvert Condition Rating describes the general overall
condition of the culvert. This rating should consider the condition of the culvert barrel, joints and seams,
as well as any deflection, distortion, misalignment, settlement, scour, or voiding of backfill. Headwalls, -
wingwalls or aprons (up to the first construction joint) should be included in this rating.

The NBI condition ratings are entered in PONTIS on the “Condition” display screen (use the drop-down
selection screen). The NBI ratings from the previous inspection should carry over when adding a new
inspection report. The following general guidelines apply to the NBI Condition Ratings...

¢ New bridges (or culverts) are entered as condition “9”. :
If an NBI rating does not apply, it should be entered as “N” (not “Unknown - NBI”).

¢  While repaired bridge components should typically not be rated higher than condition “7”,
reconstructed bridge components can be rated as condition “9”. i

* An NBIrating of condition “5” or less implies that repairs are recommended (NBI ratings of
condition “5” or less will also reduce the bridge sufficiency rating). '

* An NBI rating of condition “3” or less implies that immediate repairs (or a new load rating) may
be necessary. :

¢ Temporary supports (shoring, bracing, or underpinning) should not improve the NBI rating.
The load carrying capacity should not be considered when determining the NBI condition ratings.

4



2.1.1 NBI Deck Condition Rating (FHWA Item #58)

This rating should reflect the overall general condition of the deck (or slab) - this includes the underside
of the deck and the wearing surface. The condition of the railings, sidewalks, curbs, expansion joints and
deck drains should not be considered in this rating.

Code Deck Condition Description
NN | Not Applicable: Use for culverts or bridges without decks (such as filled spandrel arches).
) Excellent Condition: Deck is new condition (recently constructed).

Very Good Condition: Deck has superficial deterioration.
¢ Concrete: superficial cracking, scale or wear (no leaching, delamination, spalling, or
patches).
e Timber: superficial weathering - isolated splitting.
e Steel: no corrosion (paint/protection system remains sound).

Good Condition: Deck has minor (isolated) deterioration.
e Concrete: minor cracking, scale, or wear (isolated leaching, delamination, or spalling).

7 : e Timber: minor weathering or splitting (no decay or crushing) - all planks are secure.
e Steel: minor paint failure or corrosion (no section loss) - all connections are secure.
Satisfactory Condition: Deck has minor to moderate deterioration (no repairs are necessary).
¢ Concrete: moderate cracking, scale, or wear (minor leaching, delamination, or spalling).
6 ¢ Timber: moderate weathering or splitting (isolated decay or crushing) - some planks
may be slightly loose.
e Steel: moderate paint failure and/or surface corrosion (minor section loss) - some
connections may have worked loose. '
Fair Condition: Deck has moderate deterioration (repairs may be necessary).
e Concrete: extensive cracking, scale, or wear (moderate leaching, delamination, or
spalling). '
5 ¢ Timber: extensive weathering or splitting (moderate decay or crushing) - some planks
may be loose, broken, or require replacement.
e Steel: extensive paint failure and/or surface corrosion (moderate section loss) - several
connections may be loose or missing, but all deck components remain secure.
Poor Condition: Deck has advanced deterioration (replacement or overlay should be planned).
e Concrete: advanced cracking, scale, or wear (extensive leaching, delamination, of
spalling - isolated full-depth failures may be imminent).
4 ¢ Timber: advanced weathering, splitting, or decay - numerous planks may be loose,
broken, or require replacement.
e Steel: advanced corrosion (significant section loss) - deck components may be loose or
slightly out of alignment.
Serious Condition: Deck has severe deterioration - immediate repairs may be necessary.
¢ Concrete: severe leaching, water saturation, delamination or spalling - full-depth
3 failures may be present.
¢ Timber: severe splitting, crushing or decay - majority of planks may need replacement
e Steel: severe and section loss - deck components may be severely out of alignment.
' 2 Critical Condition: Deck has failed - it may be necessary to close the bridge until repairs are
completed. .
"Imminent" Failure Condition: Brrdge is closed - corrective actlon is required to open to
restricted service.
(0 | Failed Condition: Bridge is closed - deck replacement is necessary.




2.1.2

NBI Superstructure Condition Rating (FHWA Item #59)

This rating should reflect the overall general condition of the superstructure - this includes all structural
components located above (and including) the bearings.

Superstructure Condition Description

Code
N | Not Applicable: Use for culverts.
9 | Excellent Condition: Superstructure is in new condition (recently constructed).
8 | Very Good Condition: Superstructure has superficial deterioration.
Good Condition: Superstructure has minor (isolated) deterioration.

¢  Steel: minor corrosion, little or no section loss.

7 ¢ Concrete: minor scaling or non-structural cracking (isolated delamination or spalling).

e Timber: minor weathering or splitting (no decay or crushing).

* Masonry: minor weathering or cracking (joints have little or no deterioration).
Satisfactory Condition: Superstructure has minor to moderate deterioration. Members may be
slightly bent or out of alignment - connections may have minor distress.

e Steel: moderate corrosion (section loss or fatigue cracks in non-critical areas).

6 ¢ Concrete: moderate scaling or non-structural cracking (minor delamination or spalling).
¢ Timber: moderate weathering or splitting (minor decay or crushing).

* Masonry: moderate weathering or cracking (joints may have minor deterioration).

Fair Condition: Superstructure has moderate deterioration. Members may be bent, bowed, or out
of alignment - some bolts, rivets, or connectors may be loose or missing, but connections remain
intact. :

» Steel: extensive corrosion (initial section loss in critical stress areas). Fatigue cracks (if

5 present) have been arrested or are not likely to propagate into critical stress areas.
¢ Concrete: extensive scaling or cracking (structural cracks may be present), moderate
" spalling or delamination (reinforcement may have some section loss).

¢ Timber: extensive weathering or splitting (moderate decay or crushing).

¢ Masonry: extensive weathering or cracking (joints may have slight separation or offset).
Poor Condition: Superstructure has advanced deterioration. Members may be significantly out of
alignment - connections failure nay be imminent. Bearings may be severely restricted.

e Steel: significant section loss in critical stress areas. Un-arrested fatigue cracks exist that

4 may likely propagate into critical stress areas.

e Concrete: advanced scaling, cracking, or spalling (significant structural cracks may be
present - exposed reinforcement may have significant section loss).

e Timber: advanced splitting (extensive decay or significant crushing).

e Masonry: advanced weathering or cracking (joints may have separation or offset)..

Serious Condition: Superstructure has severe deterioration - immediate repairs or structural
evaluation may be required. Members may severely out of alignment - connections or bearings
may have failed.

e Steel: severe section loss or fatigue cracks in critical stress areas.

¢ Concrete: severe structural cracking or spalling.

e Timber: severe splitting, decay, or crushing.

e Masonry: severe cracking, offset or misalignment.

Critical Condition: Superstructure has critical deterioration - primary structural elements may

2 | have failed (severed, detached o critically misaligned). Immediate repairs may be required to
prevent collapse or closure. The load-carrying capacity may be severely reduced.
1 "Imminent" Failure Condition: Bridge is closed - superstructure in no longer stable (corrective

action might return the structure to restricted service).

Failed Condition - Bridge is closed - superstructure is beyond the point of corrective action.

6




2.13

NBI Substructure Condition Rating (FHWA Item #60)

 This rating should reflect the overall general condition of the substructure - this includes all structural
components located below the bearings.

Code

Substructure Condition Description

N

Not Applicable: Use for culverts or tunnels.

9

Excellent Condition: Substructure is in new condition (recently constructed).

8

Very Good Condition: Substructure has superficial deterioration.

Good Condition: Substructure has minor (isolated) deterioration.
¢ Concrete: minor cracking, leaching, or scale (isolated delaminations or spalls)
o  Steel: minor paint failure and/or surface corrosion (little or no section loss).
e Timber: minor weathering or splitting (no decay or crushing).
e Masonry: minor weathering or cracking (joints have little or no deterioration).

Satisfactory Condition: Substructure has minor to moderate deterioration. Scour or erosion (if
present) is minor and isolated. There may be slight movement or misalignment.

¢ Concrete: moderate scaling, cracking, or leaching (minor delamination or spalling).

¢  Steel: moderate paint failure and/or surface corrosion (minor section loss).

¢ Timber: moderate weathering or splitting (minor decay or crushing).

* Masonry: moderate weathering or cracking (joints may have minor deterioration).

Fair Condition: Substructure has moderate deterioration - repairs may be necessary. There may
be moderate scour, erosion, or undermining. There may be minor settlement, movement,
misalignment, or loss of bearing area.

¢ Concrete: extensive scaling, cracking or leaching (isolated structural cracks may be

present) - there may be moderate delamination or spalling.

e Steel: extensive paint failure and/or surface corrosion (moderate section loss).

e Timber: extensive weathering or splitting (moderate decay or crushing).

* Masonry: extensive weathering or cracking (joints may have slight separation or offset).

Poor Condition: Substructure has advanced deterioration - repairs may be necessary to maintain
stability. There may be extensive scour, erosion, or undermining. There may be significant
settlement, movement, misalignment, or loss of bearing area.

¢ Concrete: advanced scaling, cracking, or leaching (significant structural cracks may be

present) - there may be extensive delamination or spalling.

* Steel: advanced corrosion (significant section loss).

e Timber: advanced splitting (significant decay or crushing).

® Masonry: advanced weathering or cracking (joints may have separation or offset).

Serious Condition: Substructure has severe deterioration. Inmediate corrective action may be
required. Scour, erosion, or undermining may have resulted in severe settlement, movement,
misalignment, or loss of bearing area. :
¢ Concrete: severe spalling or structural cracking.
e Steel: severe section loss.
e Timber: severe decay or crushing.
¢ Masonry: severe cracking, offset or misalignment.

Critical Condition: Substructure has critical damage or deterioration (near the point of collapse)
- it may be necessary to close the bridge until corrective actlon is completed. Scour may have
removed substructure support.

Imminent Failure Condition: Bridge is closed to traffic due to substructure failure - corrective
action may restore the bridge to light service.

Failed Condition: Bridge is closed due to substructure failure - beyond corrective action
(replacement required). :




2.14

NBI Channel/Channel Protection Condition Rating (FHWA Item #61)

This rating should reflect the overall general condition of the waterway flowing below the bridge (or
running through the culvert) - even if the channel is occasionally dry. This rating can be based upon
findings from routine visual inspections, soundings, or underwater inspections.

This rating includes the channel and banks below the bridge, as well as immediately upstream and
downstream of the bridge (typically those areas visible from the bridge). Changes in the channel - such as
aggradation (rising of the channel due to sedimentation), degradation (lowering of the channel due to
erosion), or lateral stream migration that might adversely affect the bridge should be considered in this
rating. The presence drift in the channel, debris lodged against the bridge, or sediment inside culvert
barrels should also be considered in this rating. Note: if the bridge is over a waterway that requires a

~ bridge permit for navigation (FHWA Item #38 coded as “1”), the condition of substructure protection
devices (such as dolphins, fenders, and shear walls) must be rated using FHWA Item #111.

Code

Channel Condition Description

N

Not Applicable: Bridge is not over a waterway.

9

Excellent Condition: There are no noticeable or noteworthy deficiencies.

8

Very Good Condition: Channel banks are protected (or well vegetated) - there is little or no
erosion. Control structures and protection devices (if present) have little or no deterioration. Any
drift or debris in the channel is incidental. Culvert barrel has little or no sediment.

Good Condition: Channel has no notable aggradation, degradation, or lateral movement. There is
no notable scour around the bridge substructure. The banks may have minor erosion - bank
protection (if any) may have minor deterioration. Control structures and/or protection devices
may have minor deterioration. There may be minor drift or debris in the chamlel Culvert barrel
may have minor sedimeit.

Satisfactory Condition: Channel may have minor aggradation, degradation, or lateral movement.
The channel banks may have moderate erosion or slumping - bank protection may have moderate
deterioration. Control structures and/or protection devices may have moderate deterioration. Drift
or debris in the channel may be slightly restricting the channel. Culvert barrel may have moderate
sediment.

Fair Condition: Channel may have moderate aggradation, degradation, or lateral movement, but
the bridge and approaches have not yet been adversely affected. The channel banks may have
extensive erosion - the bank protection may have extensive deterioration. Control structures
and/or protection devices may have extensive deterioration, but are functioning as intended.
Debris in the channel (or sediment in the culvert barrel) is restricting the channel and should be
removed.

Poor Condition: Aggradation, degradation, or lateral movement of the channel may be adversely
affecting the bridge and/or approaches. Channel banks may have severe erosion - the bank
protection may have severe deterioration. Control structures and/or protection devices may be
deteriorated to the extent that they are no longer functioning as intended. Large accumulations of
debris or sediment are severely restricting the channel, and should be removed immediately.

Serious Condition: Aggradation, degradation, or lateral movement has altered the channel to the
extent that the bridge (or approach roadway) is threatened. Bank protectlon has failed. Control
structures and/or protection devices have been destroyed.

Critical Condition: Aggradation, degradation, or lateral movement has altered the channel to the
extent that the bridge is near a state of collapse. It may be necessary to close the bridge until
corrective action is completed.

[y

Bridge closed due to channel failure: Corrective action may restore bridge to light service.

Bridge closed due to channel failure: Replacement necessary.




2.1.5

NBI Culvert Condition Rating (FHWA Item #62)

This rating should reflect the overall general condition of the culvert. If a structure is classified as a
“culvert”, the NBI condition ratings for deck, superstructure, and substructure must all be rated as “N”.

Code

Culvert Condition Description

N

Not Applicable: Structure is not a culvert.

9

Excellent Condition: Culvert is new condition (recently constructed).

8

Very Good Condition: Culvert has superficial and/or isolated deterioration.

Good Condition: Culvert has minor (isolated) deterioration. Joints are sound and properly
aligned (no leakage or backfill infiltration). Footings have no undermining.-
* Concrete/Masonry: minor weathering/scaling, cracking, or leaching (isolated spalling)
¢ Steel: minor corrosion (little or no section loss) - barrel has no distortion.
o Timber: minor splitting (no decay, crushing, or sagging).

Satisfactory Condition: Culvert has minor to moderate deterioration. Joints may have minor
separation or misalignment (slight leakage or backfill infiltration).
* Concrete/Masonry: moderate weathering/scaling, cracking, or leaching (minor spalling).
e Steel: moderate corrosion (minor section loss) - barrel may have minor distortion (seams
may have minor distress, but no cracking).
¢ Timber: moderate splitting (minor decay, crushing, or sagging).

Fair Condition: Culvert has moderate deterioration - repairs may be required, but the culvert is
structurally sound and functioning as intended. Joints may have separation or misalignment
(moderate leakage or backfill infiltration). Footings may be partially undermined (minor
settlement). Embankments remain intact (roadway has no notable settlement).
e Concrete/Masonry: extensive weathering/scaling, cracking, or leaching (moderate
spalling).
e Steel: extensive corrosion (any 51gn1ﬁcant section loss is isolated) - barrel may have
moderate distortion (seams may have missing bolts or isolated cracking).
¢ Timber: extensive splitting (moderate decay, crushing, or sagging).

Poor Condition: Culvert has advanced deterioration - structural evaluation or repairs may be
necessary (the structural integrity and/or functional capacity of the culvert may be slightly
reduced). Footings may have significant undermining or settlement. Loss of backfill may have
resulted in slight settlement of the roadway or embankment.
¢ Concrete/Masonry: advanced weathering, cracking, leaching, or scaling (significant
spalling). Joints may have significant separation, misalignment, or leakage.
¢ Steel: advanced corrosion (significant section loss) - barrel may have significant
distortion (seams may have extensive cracking or isolated failures).
o Timber: advanced splitting (significant decay, crushing, or sagging).

Serious Condition: Culvert has serious deterioration - immediate repairs or corrective action may
be required (the structural integrity and/or functional capacity of the culvert may be significantly
reduced). Joints may have severe deterioration, misalignment, offset, separation, or leakage. Loss
of backfill may have resulted in significant settlement or undermining of the roadway or

3 embankment. Footings may have severe undermining or settlement.
¢ Concrete/Masonry: severe weathering, cracking, or spalling.
e  Steel: severe section loss - barrel may have severe distortion (seams may have failed).
‘e Timber: severe decay, crushing, or sagging.
2 Critical Condition: Culvert has critically advanced deterioration (near the point of collapse) - it
may be necessary to close the roadway until corrective action is completed.
1 "Imminent" Failure Condition: Culvert is closed - corrective action may restore to light service
(0 | Failed Condition: Culvert is closed - replacement is necessary. '

9




2.2 Bridge Appraisal Ratings & Other Items

The Mn/DOT Bridge Inspection Report displays two of the NBI Bridge Appraisal Ratings, as well as
some additional structure inventory items. This section includes explanations of seme of these items -
they should be periodically reviewed for accuracy.

2.2.1 Waterway Adequacy Appraisal Rating (FHWA Item #71)

This rating is a general assessment of the waterway opening with respect to the passage of flow through
the bridge. This rating is based upon the frequency of “overtopping” of the bridge and approach (and the
resultant traffic delays). The functional class of the roadway is also taken into consideration. When
entering new inspections into the PONTIS database, this item is displayed under the “Condition” tab.

Site conditions may warrant somewhat higher or lower ratings than indicated by the table (e.g. flooding of
an urban area due to a restricted bridge opening). “Freeboard” is defined as the distance from the bottom
of the superstructure to the water surface (at the water level of the 50-year frequency design storm). The
descriptions given in the table mean the following... -

Chances of Overtopping Traffic Delays
Remote: greater than 100 years Insignificant: Minor inconvenience (impassable for a few hours)
__ Slight: 11 to 100 years Significant: Traffic delays of up to several days
Occasional: 3 to 10 years Severe: Long-term traffic delays with resulting hardship
Frequent: less than 3 years

Waterway Adequacy Appraisal Rating (FHWA Item #71)

Functional Classification

Pn?i:ll::lrs‘?artt:snals Other Principal and Minor Collectors Des Cl'ipﬁon
Freeways or Minor Arterialand | 4 Local Roads o
Expres sw’ays Major Collectors
N N N Bridge not over a waterway.
9 9 9 Bridge deck and roadway approaches above floodwater
‘ : elevations (high water). Chance of overtopping is remote.
. Bridge deck above roadway approaches. Slight chance of
8 8 8 overtopping roadway approaches. Greater than 3 ft. of
- freeboard.
Bridge deck above roadway approaches. Slight chance of
6 6 7 overtopping bridge deck and roadway approaches. 2 to 3 ft. of
freeboard.
: Bridge deck above roadway approaches. Occasional
4 4 6 overtopping of roadway approaches with insignificant traffic

delays. 1 to 2 ft. of freeboard.

" Bridge deck above roadway approaches. Occasional
3 4 : 5 overtopping of roadway approaches with significant traffic
delays. Less than 1 ft. of freeboard.

Occasional overtopping of roadway approaches with

2 3 4 significant traffic delays.
2 2 3 Frequent overtopping of roadway approaches with significant
traffic delays.
2 Occasional or frequent overtopping of bridge deck and

roadway approaches with severe traffic delays

Bridge closed.
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2.2.2 Approach Roadway Alignment Appraisal Rating (FHWA Item #72)

FHWA Item #72 is a general assessment of the approach roadway alignment - this item identifies those
bridges that do not function properly or adequately due to the approach alignment. While this rating will
typically remain constant, it should be reviewed if the bridge approaches have been reconstructed. This

* rating only applies to the roadway passing over the bridge (not the roadway passing below the bridge).
Railroad or pedestrian bridges crossing over a roadway should be rated as “N”.

This rating is based upon the speed reduction required (due to the vertical or horizontal approach
alignment) by a typical vehicle using the roadway. Note: Speed reductions necessary due to structure
width shall not be considered when evaluating this item.

Approach Roadway Alignment Appraisal Rating (FHWA Item #72)

Code Description

Not Applicable (use for railroad or pedestrian bridges)

This value of rating code not used

No speed reduction required

Minor sight distance problems with no speed reduction required

Very minor speed reduction required
(0-3 MPH for a typical vehicle using the roadway)

Minor speed reduction required
(3-5 MPH for a typical vehicle using the roadway)

Significant speed reduction required
(5-10 MPH for a typical vehicle using the roadway)

Intolerable alignment requiring a substantial reduction in the operating speed
(10-20 MPH for a typical vehicle using the roadway)

Severe vertical or horizontal alignment problems, such as a sharp vertical or horizontal
curve immediately adjacent to the bridge
(Speed reduction of 20 MPH or greater for a typical vehicle using the roadway)

This value of rating code not used

Bridge Closed

S N (WA (||| |Z

2.2.3 Bridge Deficiency Status

If a bridge (or culvert) has been designated as Structurally Deficient or Functionally Obsolete, this will be
displayed on the Mn/DOT Bridge Inspection Report (this is automatically calculated). The FHWA
- designates a bridge as “Structurally Deficient” if it meets one of the following conditions:

1. An NBI condition rating of “4” or less for the Deck, Superstructure, Substructure), or (Culvert);
, or . .
2. An NBI appraisal rating of “2” or less for Item #67 (Structural Evaluation) or Item #71
(Waterway Adequacy).

The FHWA designates a bridge as “Functionally Obsolete” if it has an appraisal rating of “3” or less for
Item #67 (Structural Evaluation), Item #68 (Deck Geometry), Item #69 (Vertical & Horizontal

- Underclearances), Item #71 (Waterway Adequacy), or Item #72 (Approach Roadway Alignment). Note: a
bridge designated as “structurally deficient” is excluded from consideration as being “functionally
obsolete”.
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2.2.4 Bridge Sufficiency Rating

The bridge sufficiency rating is a based upon a percentage scale of 0%-100% (with 100% being an entirely
sufficient bridge). The bridge sufficiency rating is used to establish funding eligibility and priority for
bridge replacement and rehabilitation. As a general rule, a sufficiency rating of 80% or less is required to
be eligible for bridge rehabilitation, and a sufficiency rating of 50% or less is required to be eligible for
bridge replacement. Note: The bridge sufficiency rating is only calculated for bridges (or culverts) that
carry vehicular traffic - it is not calculated for railroad or pedestrian bridges.

The bridge sufficiency rating is calculated automatically by PONTIS - it utilizes a complex formula that
takes into consideration the structural adequacy, functional capacity, and essentiality for public use of the
bridge. This rating takes into consideration such factors as the NBI condition ratings (NBI condition
ratings of “5” or less will reduce the bridge sufficiency rating), the load-carrying capacity, the NBI
appraisal ratings, the average daily traffic, and detour length. The sufficiency rating formula is explained
in Appendix B of the FHWA Recording & Coding Guide. :

2.3.5 Mn/DOT Scour Code

- The M/DOT scour code indicates the current status of the bridge regarding it’s vulnerably to scour - the
scour code (along with an abbreviated description) is displayed on Mn/DOT Inspection Report.

Code Mn/DOT Scour Code Description

Bridge is not over a waterway.

Bridge is closed to traffic; field review indicates that failure of piers and/or abutments due to
scour is imminent or has occurred.

Bridge is closed to traffic for reasons other than scour. Prior to reopening, the bridge must be
evaluated for scour and the scour code must be updated.

Bridge is scour critical; field review indicates that extensive scour has occurred at bridge
foundations. Immediate action is required to provide scour countermeasures.

Culvert structure. Scour calculation, evaluation, and/or screening have not been made.
Note: the FHWA does not require scour evaluation of structures less than 20 feet in length.

Bridge Structure. Scour calculation, evaluation, and/or screening have not been made. All
substructure foundations are known.

Scour calculation, evaluatlon and/or screening have not been made. Bndge on unknown
foundations.

Bridge foundations (including piles) are well above flood water elevations.

Bridge screened, determined to be low risk for failure due to scour.

Bridge screened - determined to be scour susceptiBle.

Bridge screened, determined to be of limited risk to public, monitor in lieu of evaluation and
close if necessary.

Scour evaluation complete, bridge judged to be low risk for failure due to scour.

Bridge foundations determined to be stable for calculated scour conditions; calculated scour
depth from the scour prediction equations is above top of footing.

Bridge foundations determined to be stable for calculated scour conditions; calculated scour
depth from the scour prediction equations is within limits of footing or piles.

Bridge foundations determined to be stable for predicted scour conditions; scour action plan
' requires additional action.

Countermeasures have been installed to correct a previously existing problem with scour.
Bridge is no longer scour critical. Scour countermeasures should be inspected at least once

g ozzbmuamnqmuow:»

every 4 years and after major flows, or as recommended in the Scour Action Plan. Report
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Code Mn/DOT Scour Code Description
any changes that have occurred to countermeasures.
Bridge has been evaluated and is scour critical. Scour Action Plan recommends monitoring
the bridge during high flows and closing if necessary.
' Bridge has been evaluated and is scour critical. Scour Action Plan recommends this bridge as
U a priority for installation of countermeasures. Until countermeasures are installed, monitor

bridge during high flows and close if necessary.

The FHWA requires that all bridges over water with a length of 20 feet or greater be evaluated for scour -
in Minnesota, this process consists of an initial scour screening, and if necessary, a more thorough scour
evaluation. The scour evaluation manual can be downloaded from the Mn/DOT web site (it is listed under
“Documents, Downloads, Forms, and Links™) - this manual also outlines scour action plans and scour
monitoring. As of a result of a scour evaluation, a bridge may determined to be at low risk for scour

failure,

limited risk for scour failure, or scour critical. However, the inspector should be aware that scour

problems can develop even on bridges listed as “low risk”.

2.2.6

If the Mn/DOT scour code is listed as F, G, or J, additional scour analysis is required.

If the Mn/DOT scour code is listed as D, R or U - the bridge has been determined to be “scour
critical”. A scour critical bridge has abutment or pier foundations rated as unstable due either to
observed scour, or scour potential (as determined from a scour evaluation).

If the Mn/DOT scour code is listed as G, K, O, P, R, or U, the bridge must have a “scour action
plan” on file to outline procedures for monitoring or closure during high water events.

If the Mn/DOT scour code is listed as B, D, O, or U, the NBI Substructure rating may need to be
revised to reflect the severity of any actual scour.

If the Mn/DOT scour code is listed as D, G, K, O, P, R or U, the PONTIS Scour smart flag
(element #361) will automatically be added to the inspection report.

Structure Open, Posted, or Closed to Traffic

This item describes the current operational status of the structure (opened, posted, or closed to traffic) - it
corresponds with FHWA Item #41. The inspector should verify that this item is correct - the item is coded
as follows (only an abbreviated description will be displayed on the Mn/DOT Inspection Report).

Code Description

A Bridge is open to traffic (no load restrictions) - this can include pedestrian bridges or
railroad bridges.

Bridge is open to traffic - load posting is recommended but has not been legally
implemented (all signs not in place).

Bridge is open to traffic, but would be posted or closed without temporary shoring or
supports.

Bridge is open to traffic, but is a temporary structure intended to carry legal loads until
the original structure is rehabilitated (or a new structure is constructed).

New structure - not yet open to traffic.

Bridge is closed to all traffic.

Bridge is posted with a load restriction. This includes bridges with more than one
restriction, or temporary bridges with a load restriction.

== RQHE | =

Bridge is posted with other load-capacity restrictions (such as speed, number of vehicles
: on bridge, etc.).
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2.2.7 Bridge Signage (Required)

The bridge inspection report displays any signage (load posting, traffic control, horizontal control, or
vertical clearance) required at the bridge site. This is based upon current structure inventory information -
it is the responsibly of the agency with inspection jurisdiction to verify these signing requirements. Sign
standards and guidelines are outlined in the Mn/DOT Traffic Engineering Manual and the Minnesota
Manual on Uniform Traffic Control Devices. Any bridge signage item listed as “unknown” should be
revised.

Load Posting Signs: Every bridge must be rated (in accordance with the AASHTO Manual for Condition
Evaluation and Load & Resistance Factor Rating of Highway Bridges) to determine its safe live load
carrying capacity. If maximum legal load exceeds the bridge capacity at the operating load level, the
bridge must be posted with a weight restriction. A new load rating is required if the structure has
“deteriorated significantly (since the last rating), has been severely damaged, has a significant increase in
dead load (such as a new overlay), or if the allowable legal load is increased. The recent Timber Hauler’s
Bill has resulted in some bridge being posted with a “Permit Weight Limit”, that otherwise would not
have a weight restriction. '

WEIGHT | M RESTRICTED

BRIDGE
14 MILES AHEAD
WEIGHT LIMIT 10_TONS

BRIDGE
{ WEIGHT WESHT

LIMIT
9
TONS

[PERMIT
WEIGHT

' : 114 MILE R12-X2
R12-1A R12-5 ‘R12-5 . 60” x 36”
24” x 26” 30” x 36” Permit R12-5
36” x 36” Supplements
. 30” b ¢ 9”

Load posting signs (R12-1A, R12-5 or R12-5 Permit) must be placed either on or immediately in front of
the bridge. Advanced signs (R12-5 Supplement or R12-X2) should be placed at the nearest intersecting _
road (or a wide point in the road) at which an overweight vehicle can detour or turn around. Requirements

for load posting signs are coded and displayed as follows...

Load Posting Signage (Required)

Code - Description ‘ Display

. 0 - No Load Posting Signs are Required ‘ NOT REQUIRED
1 Vehicle Limit Only (type R12-1A) VEHICLE ONLY
2 Vehicle and Semi-Trailer Limits '
_ (such as type R12-5) VEHICLE & SEMI _
3 Bridge Closed (type R11-2A) BRIDGE CLOSED
4 Permit Weight Limit (type R12-5 Permit) PERMIT
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Traffic Control Signs: Some bridges require traffic control signs (speed or lane restrictions) that are
related to weight restrictions. Bridge speed limits signs (type R2-X5) may be required to reduce impact
loads (this refers only to a speed limit less than the speed limit on the approach roadways). Narrow
bridges may require lane restriction signs such as “Trucks Must Not Meet on Bridge” (type R12-X3) or

“Vehicles Must Not Meet on Bridge” (type R12-X3A). Requirements for traffic control signs are coded
and displayed as follows...

BRIDGE (TS N

speep| (TRUCKS MUST| [VEHICLES MUST
umiT| | NOT MEET NOT MEET
15| | oN BRIDGE | [ ON BRIDGE

\ e v ot} W
R12-5 R12-X3 R12-X3
24” x 36” 36"x247 42”7 x 247
Traffic Control Signage (Required)
Code Description Display
0 . No Traffic Restriction Signs Required NOT REQUIRED
1 Bridge Speed Limit (Type R2-X5) SPEED LIMIT
2 Lane Restriction :
(Trucks or Vehicles Must Not Meet on Bridge) ONLY 1 TRUCK
3 » Combination of 1 & 2 SPEED LIMIT & 1 TRUCK

Horizontal Control Signs: Abutments, piers, trusses, or railings located within the width of the approach
shoulders should be delineated by Type 3 Object Markers (OM-3L, OM-3C, or OM-3R). These signs

have alternating black & yellow stripes sloping downward toward the side of the obstruction on which
traffic is to pass.

Type 3 Object Markers
(12” x 36”)

W5-2 W5-3
OM-3L - OM-3C OM-3R (367 x 36”) . (36” x 36).

A narrow bridge sign (type W5-2 or W5-2A) should be placed in advance of any bridge (or culvert) with
a clearance width less than the approach roadway width. A one lane bridge sign (W5-3) should be placed
in advance of 2-lane bridges (or culverts) with a clearance width of 18 ft. or less. Requirements for
horizontal control signs are coded and displayed as follows..,
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Horizontal Clearance Signage (Required)

Code Description Display
0 No Horizontal Clearance Signs Required NOT REQUIRED
Type 3 Object Markers MARKE
1 (Hazard Markers) OBJECT RS
Width Restrictions WID
2 (Narrow Bridge or One Lane Bridge) THRESTRICTION
3 Combination of 1 & 2 OBJECT MARKERS & WIDTH

Vertical Clearance Signs: The maximum vehicle height in the state of Minnesota is 13°-6”. Low
clearance signs (type W12-2 or W12-2P) must be placed either on or immediately in front of any bridge
with a vertical clearance of 14’-6” or less. On arch bridges (or when the underclearance varies greatly),

~ the W12-X-2 Vertical Clearance sign shall be used (the arrow indicates the location of the height
specified on the sign). Advanced signs should be placed at the nearest intersecting road (or wide point in
the road) at which an over height vehicle can detour or turn around.

v Wiz-2p W12-X2
Wi12-2 847x24 48” x 247

RTid e Ti%d

Low clearance signs should display the vertical clearance to the nearest 1” (not exceeding the actual
clearance) - an additional 3” allowance for frost heaving should be reflected in the signing. Bridge
clearances should be checked periodically (especially if the roadway has been resurfaced), and the current

posted clearance should be noted on the inspection report! Requitements for vertical clearance signs are

coded and displayed as follows...

: Vertical Clearance Signage (Required)-
Code - Description Display
N Not Applicable (no vertical restrictions) NOT APPLICABLE
0 No Vertical Clear.ance’Sl,%ns Required | NOT REQUIRED
(underclearance is 14°-6” or greater) )

1 Vertical Clearance Restriction on Roadway ROADWAY
(type W12-2 or W12-2p) RESTRICTION

2 Vertical Clearance Restriction on Shoulder (Arch Bridges - SHOULDER

type W12-X2) _ RESTRICTION

16



2.2.8 Unsound Deck Percentage

This item represents the amount of unsound (deteriorated) wearing surface, expressed as a percentage of
the total deck area. This item only applies to concrete decks (and concrete slabs), and should correlate
with the condition rating of the corresponding PONTIS concrete deck (or slab) element. This quantity
may be estimated from field observations, or calculated from a deck condition survey (such as chaining or
ground penetrating radar). “Unsound” wearing surface includes areas with delamination, spalling,
potholes, severe scale, or other significant deterioration. Temporary patches (such as those performed by
maintenance personal) should be considered to be unsound. Long-term patches (such as those performed
under a mill & patch contract) should not be considered to be unsound until these repaired areas have
begun to deteriorate.

2.2.9 Unsound Paint Percentage

This item indicates the quantity of “unsound” (deteriorated) paint, expressed as a percentage of the total
painted area. The painted area only includes painted steel structural members such as beams, trusses, or
arches (do not include bridge railings). This estimated percentage is based upon the area of deteriorated
paint and rust that must be removed to apply a new paint system. This includes areas with complete paint
system failure (exposed and rusted metal), or areas with finish coat deterioration (flaking, cracking,
blistering, or severe staining).
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Section 3: PONTIS Element Condition Ratings

- 3.1 Introduction to PONTIS Element Condition Ratings

3.1.1 Background of PONTIS

The PONTIS condition ratings provide a detailed condition evaluation of the bridge by dividing the
bridge into separate elements, which are then rated individually based upon the severity and extent of any
deterioration. This rating system was developed by the American Association of State Highway and
Transportation Officials (AASHTO), and is outlined in the “AASHTO Guide for Commonly Recognized
(CoRe) Structural Elements”.

PONTIS element condition ratings provide input data for a Bridge Management System (BMS) which
allows computer projections of deterioration rates, providing cost-effective options for bridge
maintenance, rehabilitation, or replacement. PONTIS is intended to be a source of information (and
qualitative backing) for engineers and managers responsible for long-range bridge improvement
programs. Mn/DOT adopted an element based bridge inspection format in 1994 to comply with the 1991
Inter-Modal Surface Transportation Efficiency Act (ISTEA), which mandated that all states develop and
implement a Bridge Management System (BMS) by October of 1998.

An “element” refers to structural members (beams, pier columns, decks, etc.), or any other components
(railings, expansion joints, approach panels, etc.) commonly found on a bridge. This manual includes
approximately 150 elements - this includes the AASHTO CoRe (commonly recognized) elements, as well
as elements added by Mn/DOT to better represent the bridge types and components found in Minnesota.

3.1.2 PONTIS Element Types
PONTIS elements are divided into five groups; depending upon their structural function...

Deck Elements (decks, slabs, railings, and expansion joints)

Superstructure Elements (girders, beams, arches, trusses, and bearings)

Substructure Elements (abutments, wingwalls, pilings, columns, pier caps and pler walls)
Culvert Elements (culverts and culvert headwalls/wingwalls)

Miscellaneous Elements (“smart flags” and miscellaneous bridge elements)

PONTIS elements are also divided into six material groups - the condition rating descriptions (and rating
scales) will vary according to the material type.

Painted Steel

Unpainted Weathering Steel

Reinforced Concrete

Pre-stressed (or Post-Tensioned) Concrete

Timber

Masonry, Other Material, or Combination of Materials

Note: “Smart Flag” elements identify conditions or problems present on a bridge that are not adequately

- addressed by the conventional PONTIS elements. Some smart flags refer to specific problems that may-
warrant special attention or follow-up action, while some smart flags provzde detailed information about
the condition of specific bridge elements or materials.
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3.1.3 PONTIS Element Quantities & Ratings
PONTIS element quantities may be expressed in two ways...

¢ Linear Feet (LF) elements display the total length of the element present on the bridge. For
example, on a 100 ft. long bridge with five beam lines, the beam quantity would be 500 LF.

e Each (EA) elements display the total quantity of the element present on the bridge. For example,
on a bridge with three piers (and three columns on each pier), the column quantity would be “9”.

PONTIS elements are rated on a scale of 1-2, 1-3, 1-4, or 1-5 (depending upon the element type and
material). In all cases, condition state 1 is the best condition, with condition state 3, 4, or 5 being the
worst condition (this is the reverse of the NBI condition ratings).

If the severity of deterioration varies within a particular element, it may be rated using more than one
condition state. For example, on a bridge with 500 LF of beams, 250 LF could be rated as condition state
1, 150 LF could be rated as condition state 2, and 100 LF could be rated as condition state 3. Elements
expressed as an “Each” (EA) quantity can also be rated using more than one condition state (but only if
the total quantity is greater than one). For example, on a bridge with 9 columns, five could be rated as
condition state 1, three could be rated as condition state 2, and one could be rated as condition state 3.
Note: while deck elements are displayed as a “SF” quantity, the entire quantity must be rated as one
condition state. :

3.1.4 PONTIS Element Display and Entry

Only the PONTIS elements that have been entered for a bridge will be displayed on the Mn/DOT Bridge
Inspection Report. The display order is determined by the element structural type - deck elements will be
displayed first, followed by superstructure elements, substructure elements, culvert elements and then
miscellaneous elements. The element condition ratings for the current inspection (as well as the previous
inspection) will be displayed on the inspection report (in “LF” or “Each quantity). Inspection notes
pertaining to each element are displayed directly below each element.

When entering a new inspection report into the PONTIS system, elements may be added, deleted, or
edited the on the “Condition” Display screen. Note: be sure that the arrow cursor along the left side of
the display screen is aligned with the proper element. -

¢ Elements may be added by clicking on the “Create Element” button - the element can then be
selected from the drop-down list (the element quantity and environment factor should also be
entered). X :

e To change the quantity or environment factor for an existing element, click on the “Edit Element”
button.
Elements can be deleted by clicking on the “Remove Element” button.
Element condition ratings can be changed by clicking on the “up/down” arrows for each
condition state. Note: Be aware that elements may be displayed as either “Quantity” or
“Percent” (there is a selection box on the display screen). ’

¢ Element inspection notes can be entered by clicking on the icon near the lower left corner of the
display screen (check to see that the arrow cursor is aligned with the proper element). Note:
general inspection notes are entered on the “Notes” display screen.

3.15 Sfructlire Units

Large or complex bridges that incorporate more than one structure type can be divided into structure units
(a structure unit may consist of an individual span or a group of spans with the same structure type). Nofe:
if you wish to divide a bridge into structure units, please contact the Mn/DOT Bridge Data Office.
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3.2 Mn/DOT PONTIS Element List

This element list is arranged in groups based upon the element type or the material - this is essentially the
same order in which the element condition rating descriptions are arranged in this manual. Each PONTIS
element is assigned a number (based upon the AASHTO CoRe element numbering system). AASHTO
CoRe deck elements are numbered between 1 and 99, AASHTO CoRe superstructure elements are
numbered between 100 and 199, and AASHTO CoRe substructure elements are numbered between 200
and 299. Smart Flag elements (and elements added by Mn/DOT) are numbered between 300 and 999.

Mn/DOT PONTIS Element List

EleI;Ient Element Description Element Type | Units lg;t:eg Page
Concrete Decks :
12 Top of Concrete Deck with Uncoated Rebar (No Overlay) Deck Each| 1-5 25
13 Bituminous Overlay (Concrete Deck) Deck Each|{ 1-5 26
14 Bituminous Overlay with Membrane (Concrete Deck) Deck Each| 1-5 26
18 Latex, Epoxy, or Thin Overlay (Concrete Deck) Deck Each| 1-5 26
22 Low Slump Overlay (Concrete Deck with Uncoated Rebar) Deck Each| 1-5 25
26 __ | Top of Concrete Deck with Epoxy Reinforcement (No Overlay) Deck Each| 1-5 25
27 Top of Concrete Deck with Cathodic Protection System Deck Each| 1-5 25
377 Low Slump Overlay (Concrete Deck with Epoxy Rebar) Deck Each| 1-5 25
Concrete Slabs _
38 Top of Concrete Slab with Uncoated Rebar (No Overlay) Deck Each| 1-5 25
39 Bituminous Overlay (Concrete Slab) Deck Each| 1-5 26
40 Bituminous Overlay with Membrane (Concrete Slab) Deck Eachi{ 1-5 26
44 __Latex, Epoxy, or Thin Overlay (Concrete Slab) Deck Each| 1-5 26
48 Low Slump Overlay (Concrete Slab with Uncoated Rebar) Deck Each] 1-5 25
52 Top of Concrete Slab with Epoxy Reinforcement (No Overlay) Deck Each| 1-5 25
53 Top of Concrete Slab with Cathodic Protection System Deck Each| 1-5 25
378 Low Slump Overlay (Concrete Slab with Epoxy Rebar) Deck Each| 1-5 25
405 Top of CIP Concrete Voided Slab (No Overlay) Deck Eachj 1-5 25
406 Low Slump Overlay (CIP Concrete Voided Slab) Deck = |Each| 1-5 | 25
Timber Decks & Slabs ’ '
31 Timber Deck (No Overlay) Deck Eachj 14 27
‘32 Timber Deck with Bituminous (AC) Overlay Deck Each| 14 27
54 Timber Slab (No Overlay) Deck Each| 14 27
55 Timber Slab with Biturninous (AC) Overlay ‘Deck Each| 14 27
Other Deck Types
28 Steel Grid Deck - Open Deck " |Each| 1-5 28
29 Steel Grid Deck - Concrete Filled Deck Each| 1-5 28
30 Corrugated, Orthotropic, Exodermic, or Other Deck Deck Each| 1-5 § 28
401 Steel Ballast Plate Deck (Railroad Bridges) Deck Each| 1-5 29
Deck Joints , -
300 Strip Seal Deck Joint . Deck LF 1-3 30
301 Poured Deck Joint : Deck LF 1-3 30
302 Compression Seal Deck Joint _ Deck LF 1-3 31
303 Assembly Deck Joint (with or without seal) - Deck LF 1-3 31
304 Open Deck Joint Deck LF 1-3 32
410 Modular Deck Joint , Deck LF 1-3 32
411 Open Finger Deck Joint Deck LF 1-3 33
412 : Approach Relief Joint - Deck LF 1-3 1 33
Roadway Approaches .
320 Concrete Approach Slab (Bituminous Wearing Surface) Deck - Each] 14 34
321 Concrete Approach Slab (Concrete Wearing Surface) Deck Each| 1-4 34
407 Bituminous Approach Roadway Deck Each| 14 34
408 Gravel Approach Roadway Deck Each| 14 34
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Mn/DOT PONTIS Element List

Eler:ent Element Description Element Type | Units RST::;Lg Page
Bridge Railings
330 Metal Bridge Railing (Uncoated or Unpainted) Deck LF 1-4 35
331 Reinforced Concrete Bridge Railing Deck LF 1-4 35
332 ' Timber Bridge Railing Deck LF 1-3 36
333 Masonry, Other, or Combination Material Bridge Railing Deck LF 1-3 36
334 Metal Bridge Railing (Coated or Painted) Deck LF 1-5 37
409 Chain Link Fence Deck LF 1-5 37
Painted.Steel Elements ,
102 Painted Steel Box Girder Superstructure | LF 1-5 38
107 Painted Steel Girder or Beam Superstructure { LF 1-5 38
113 Painted Steel Stringer Superstructure | LF 1-5 38
121 Painted Steel Through Truss - Bottom Chord Superstructure | LF 1-5 38
126 Painted Steel Through Truss - Upper Members Superstructure | LF 1-5 38
131 Painted Steel Deck Truss Superstructure | LF 1-5 38
141 Painted Steel Arch Superstructure | LF 1-5 38
152 Painted Steel Floorbeam Superstructure | LF 1-5 38
202 . Painted Steel Column Substructure | Each| 1-§ 38
231 Painted Steel Pier Cap Substructure | LF 1-5 38
384 Painted Steel Arch Spandrel Column Superstructure | Each | 1-5 38
419 Painted Steel Piling Substructure | Each| 1-5 38
Unpainted (Weathering) Steel Elements
101 Unpainted (Weathering) Steel Box Girder Superstructure | LF 1-4 39
106 Unpainted (Weathering) Steel Girder or Beam Superstructure | LF 1-4 39
112 Unpainted (Weathering) Steel Stringer Superstructure | LF 1-4 39
120 | Unpainted (Weathering) Steel Through Truss - Bottom Chord | Superstructure | LF 14 39
125 | Unpainted (Weathering) Steel Through Truss - Upper Members | Superstructure | LF 14 39
130 Unpainted (Weathering) Steel Deck Truss Superstructure | LF 1-4 39
140 Unpainted (Weathering) Steel Arch Superstructure | LF 14 39
151 Unpainted (Weathering) Steel Floorbeam Superstructure | LF 1-4 39
201 Unpainted (Weathering) Steel Column Substructure | Each | 1-4 39
225 Unpainted (Weathering) Steel Piling Substructure | Each| 14 39
230 Unpainted (Weathering) Steel Pier Cap Substructure | LF 14 39
413 Unpainted (Weathering) Steel Arch Spandrel Column Superstructure | Each | 1-4 39
Reinforced Concrete Elements
105 Reinforced Concrete Box Girder Superstructure | LF 14 40
110 Reinforced Concrete Girder or Beam Superstructure | LF |- 14 40
116 Reinforced Concrete Stringer Superstructure | LF 1-4 40
144 Reinforced Concrete Arch Superstructure | LF 14 40
155 Reinforced Concrete Floorbeam Superstructure | LF 1-4 40
205 Reinforced Concrete Column ‘Substructure | Each | 1-4 40
210 Reinforced Concrete Pier Wall Substructure | LF 14 40
215 Reinforced Concrete Abutment Substructure | LF 1-4 40
220 Reinforced Concrete Footing Substructure | Each | 1-4 40
227 Reinforced Concrete Piling Substructure | Each| 1-4 40
234 Reinforced Congrete Pier Cap Substructure | LF 1-4 40
375 Precast Concrete Channels Superstructure | LF 14 40
385 Reinforced Concrete Arch Spandrel Column Superstructure | Each |  1-4 40
387 Reinforced Concrete Wingwall Substructure | Each| 14 40
414 Reinforced Concrete Arch Spandrel Wall Superstructure | LF 14 40
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Mn/DOT PONTIS Element List

Elel:ent Element Description Element Type | Units RSz:ll:ag Page
Prestressed Concrete Elements
104 Prestressed Concrete Box Girder Superstructure | LF 1-4 41
109 Prestressed Concrete Girder or Beam Superstructure | LF 1-4 41
115 Prestressed Concrete Stringer Superstructure | LF 1-4 41
143 Prestressed Concrete Arch Superstructure | LF 14 41
154 Prestressed Concrete Floorbeam Substructure | LF 14 4]
204 Prestressed Concrete Column Substructure | Each | 14 41
226 Prestressed Concrete Piling Substructure | Each | 1-4 41
233 Prestressed Concrete Pier Cap Substructure | LF 14 41
374 Prestressed Concrete Double, Quad, Bulb, or Inverted Tees | Superstructure | LF 1-4 41
402 Prestressed Concrete Voided Slab Panels Superstructure | LF 1-4 41
Timber Elements ]
111 Timber Girder or Beam Superstructure | LF 14 42
117 Timber Stringer Superstructure | LF 14 42
135 Timber Arch or Truss Superstructure { LF 1-4 42
156 Timber Floorbeam Superstructure | LF 14 42
206 Timber Column Substructure [ Each| 1-4 42
216 Timber Abutment Substructure [ LF 14 42
228 Timber Piling Substructure | Each| 1-4 42
235 Timber Pier Cap Substructure | LF 14 42
386 Timber Wingwall Substructure | Each| 14 42
415 Timber Transverse Stiffener Beam (Timber Slabs) Deck LF 14 42
Masonry, Other, or Combination Material Elements
145 Masonry, Other, or Combination Material Arch Superstructure | LF 14 43
211 Masonry, Other, or Combination Material Pier Wall Substructure | LF 14 43
217 Masonry, Other, or Combination Material Abutment Substructure | LF 14 43
416 Masonry, Other, or Combination Material Pier Cap Substructure | LF 14 43
417 Masonry, Other, or Combination Material Column Substructure | Each| 1-4 43
418 Masonry, Other, or Combination Material Wingwall Substructure | Eachj 1-4 43
420 | Masonry, Other, or Combination Material Arch Spandrel Wall | Superstructure | LF 1-4 43
Other Structural Elements
310 Elastomeric (Expansion) Bearing Superstructure [ Each | 1-3 46
311 Expansion Bearing Superstructure { Each |  1-3 47
312 _Enclosed/Concealed Bearing Superstructure | Each | 1-3 48
313 Fixed Bearing Superstructure | Each | 1-3 | 48
314 Pot Bearing Superstructure [Each [ 1-3 | 49
315 Disk Bearing Superstructure | Each | 1-3 49
160 Pin & Hanger (or Hinge Pin) Assembly - Unpainted Superstructure | Each | 14 50
161 _Pin & Hanger (or Hinge Pin) Assembly - Painted Superstructure | Each | 1-5 50
373 Steel Hinge Assembly Superstructure { Each | 1-5 54
379 Concrete Hinge Assembly Superstructure | Each ] 14 55
146 Steel Cable (Bare) Superstructure | Each | 14 56
147 Steel Cable (Coated or Encased) Superstructure | Each | 1-5 56
380 Secondary Structural Elements Superstructure | Each | 1-5 57
382 Cast-In-Place (CIP) Piling Substructure | Edach| 1-4 58
381 ] Tunnel Superstructure | LF 14 58
Culvert Elements '
240 Steel Culvert Culvert LF | 14 62 .
241 Reinforced Concrete Culvert Culvert LF | 14 62
242 Timber Culvert Culvert LF 14 63
243 Masonry, Other, or Combination Material Culvert Culvert LF 14 63
388 Culvert Wingwall, Headwall, or Other End Treatment Culvert Each| 14 64
421 Culvert Footing Culvert LF 1-4 65
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Mn/DOT PONTIS Element List

Eler;lent Element Description Element Type | Units RST;;Lg Page
Smart Flags
356 Fatigue Cracking Smart Flag Miscellaneous | Each | 1-3 66
357 Pack Rust Smart Flag Miscellaneous | Each | 14 67
358 Concrete Deck Cracking Smart Flag Miscellaneous | Each | 1-4 67
359 __Underside of Concrete Deck Smart Flag Miscellaneous | Each | 1-5 68
360 Substructure Settlement & Movement Smart Flag Miscellaneous | Each | 1-3 68
361 Scour Smart Flag Miscellaneous | Each{ 1-3 69
362 Traffic Impact Smart Flag Miscellaneous | Each | 1-3 69
363 Section Loss Smart Flag Miscellaneous | Fach | 1-4 70
964 Critical Finding Smart Flag Miscellaneous | Each | 1-2 70
965 Concrete Shear Cracking Smart Flag Miscellaneous | Each | 1-4 71
966 Fracture Critical Smart Flag Miscellaneous | Each | 1-3 71
Other Items
981 Signing Miscellaneous | Each | 1-3 72
982 Approach Guardrail Miscellaneous | Each | 1-3 72
983 Plowstraps Miscellaneous | Each | 1-3 72
984 Deck & Approach Drainage Miscellaneous | Each | 1-3 73
985 Slopes & Slope Protection Miscellaneous | Each | 1-3 73
986 Curb & Sidewalk Miscellaneous | Each | 1-3 74
987 Roadway over Culvert Miscellaneous | Each | 1-3 74
988 Miscellaneous Items Miscellaneous | Each | 1-3 74
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3.3 PONTIS Deck & Slab Elements

This section includes PONTIS element rating descriptions for decks, slabs, deck Jomts brldge
approaches, and bridge rallmgs

3.3.1 Rating Procedures for Concrete Decks & Slabs

Concrete deck (and slab) elements are selected based upon the wearing surface material (low slump
concrete, bituminous, etc.), as well as the type of corrosion prevention system (such as epoxy coated
reinforcement). In this manual, the condition rating descriptions for concrete deck and slab elements are
divided into four groups...

Section 3.3.2: Concrete decks & slabs without overlays

Section 3.3.3: Concrete decks & slabs with low slump overlays
Section 3.3.4: Concrete decks & slabs with latex or epoxy overlays
Section 3.3.5: Concrete decks & slabs with bituminous overlays

All concrete deck and slab elements are rated on a scale of 1 to 5 (with 1 being “very good” condition and
5 being the worst condition). Although the quantity is displayed in square ft., the entire quantity must be
rated as a single condition state. Note: The condition ratings for concrete decks & slabs are based solely
upon the condition of the wearing surface! Smart Flag element #359 (Underside of Deck/Slab) must be
rated to describe the condition of the supporting concrete deck (or slab)!

The condition ratings for concrete deck elements are based upon the percentage of unsound wearing
surface (this item is displayed on the header of the Bridge Inspection Report). This quantity may be
estimated from field observations, or calculated from a deck condition survey (such as chaining or ground
penetrating radar). “Unsound” wearing surface includes areas with delamination, spalling, potholes,
severe scale, or other significant deterioration. Temporary patches (such as those performed by
maintenance personal) should be considered to be unsound. Long-term patches (such as those performed
under a mill & patch contract) should not be considered to be unsound until these repaired areas have
begun to deteriorate.

If the deck has a concrete wearing-surface, Smart Flag element #358 (Deck Cracking) must also be rated.
This smart flag is not required for decks with bituminous overlays (or if the wearing surface is covered in
gravel).

The wearing surface type, depth, and year of installation should be displayed on the Mo/DOT Structure
Inventory Report - if not, this information should be noted on the inspection report. The inspector should
note any changes in the type or depth of the wearing surface (a new overlay may require a new deck
element, and any increase in the wearing surface depth will require a new load rating). While the presence
of gravel is not a consideration when selecting deck elements, the gravel depth should be noted on the
inspection report (excessive gravel may reduce the load rating).

The deck protection system (and year of installation) should also be displayed on the Mn/DOT Structure
Inventory Report Virtually all bridge decks constructed in Minnesota since 1980 have epoxy coated
reinforcement - however, decks constructed in the early 1980’s often had epoxy coated reinforcement on
the top mat only (uncoated reinforcement was used on the lower mat). These bridge decks tend to have
increased deterioration (rust staining and delamination) on the underside. Decks with bituminous overlays
often have a waterproof membrane to protect the underlying deck - the plans may have to be reviewed to
determine the proper deck element.
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3.3.2 Concrete Decks & Slabs (Without Overlays)

These elements describe the condition of the top (wearing) surface on concrete decks (or slabs) that do
not have an overlay. This can also include concrete decks (or slabs) covered with gravel. Note: Smart
Flag element #359 (Underside of Deck or Slab) must be also be rated to describe the condition of the

' supporting concrete deck (or slab)! Smart Flag element #358 (Deck Cracking) should also be rated.

#12: Top of Concrete Deck with Uncoated Rebar (No Overlay)
#26: Top of Concrete Deck with Epoxy Rebar (No Overlay)
#27: Top of Concrete Deck (with Cathodic Protection System)
#38: Top of Concrete Slab with Uncoated Rebar (No Overlay)
#52: Top of Concrete Slab Epoxy Rebar (No Overlay)

- #53: Top of Concrete Slab (with Cathodic Protection System)
#405: Top of Cast-in-Place Concrete Voided Slab (No Overlay)

Condition State 1: Top (wearing) surface of deck has no spalls, delaminations, or temporary patches.

Condition State 2: The combined area of unsound wearing surface (spalls, delaminations, temporary
patches, etc.) is less than 2% of the total deck area.

Condition State 3: The combined area of unsound wearing surface (spalls, delaminations, temporary
patches, etc.) is between 2% and 10% of the total deck area.

Condition State 4: The combined area of unsound wearing surface (spalls, delaminations, temporary
patches, etc.) is between 10% and 25% of the total deck area.

Condition State 5: The combined area of unsound wearing surface (spalls, delaminations, temporary
patches, etc.) is greater than 25% of the total deck area.

3.3.3 Concrete Decks & Slabs (Low Slump Overlays)

.These elements describe the condition of low slump concrete overlays on concrete decks (or slabs). Note:
Smart Flag element #359 (Underside of Deck or Slab) must be also be rated to describe the condition of
the supporting concrete deck (or slab)! Smart Flag element #3358 (Deck Cracking) must also be rated.

#22: Low Slump Overlay (Concrete Deck with Uncoated Rebar)
#48: Low Slump Overlay (Concrete Slab with Uncoated Rebar)
#377: Low Slump Overlay (Concrete Deck with Epoxy Rebar)
#378: Low Slump Overlay (Concrete Slab with Epoxy Rebar)
#406: Low Slump Overlay (Cast-in-Place Concrete Voided Slab)

Condition State 1: Low slump overlay has no spalls, delaminations, or temporary patches.

Condition State 2: The combined area of unsound wearing surface (spalls, delaminations, temporary
patches, etc.) is less than 2% of the total deck area.

Condition State 3: The combined area of unsound wearing surface (spalls, delaminations, temporary
patches, etc.) is between 2% and 10% of the total deck area.

Condition State 4: The combined area of unsound wearing surface (spalls, delaminations, temporary
patches, etc.) is between 10% and 25% of the total deck area.

Condition State 5: The combined area of distressed or unsound wearing surface (spalls, delaminations,
patches, etc.) is greater than 25% of the total deck area.
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3.3.4 Concrete Decks & Slabs (Latex or Epoxy Overlays)

These elements describe the condition of latex, epoxy, or thin (less than 1”) overlays on concrete decks
(or slabs). Epoxy & Latex overlays were uséd sparingly in Minnesota in the 1970’s & 1980’s, but are now
seldom used. Note: Smart Flag element #359 (Underside of Deck or Slab) must be also be rated to
describe the condition of the supporting concrete deck (or slab)!

#18: Latex, Epoxy, or Thin Overlay (Concrete Deck)
#44: Latex, Epoxy, or Thin Overlay (Concrete Slab)

Condition State 1: Latex/Epoxy overlay has no spalls, delaminations, or patches.

Condition State 2: The combined area of unsound wearing surface (spalls, delaminations, temporary
patches, etc.) is less than 2% of the total deck area.

Condition State 3: The combined area of unsound wearing surface (spalls, delaminations, temporary
patches, etc.) is between 2% and 10% of the total deck area.

Condition State 4: The combined area of unsound wearing surface (spalls, delaminations, temporary
patches, etc.) is between 10% and 25% of the total deck area.

Condition State 5: The combined area of unsound wearing surface (spalls, delaminations, temporary
patches, etc.) is greater than 25% of the total deck area.

3.3.5 Concrete Decks & Slabs (Bituminous Overlays)

These elements describe the condition of bituminous overlays on concrete decks (or slabs). The plans
should be referenced to determine if there is a waterproof membrane below the overlay (the presence of
epoxy-coated reinforcement is not a consideration with these elements). Note: Smart Flag element #359
(Underside of Deck or Slab) must be also be rated to describe the condition of the supporting concrete
deck (or slab)! Smart Flag Element #358 (Deck Cracking) should not be used for bituminous overlays.

- #13: Bituminous Overlay (Concrete Deck)
'#14: Bituminous Overlay with Membrane (Concrete Deck)
#39: Bituminous Overlay (Concrete Slab) ‘
#40: Bituminous Overlay with Membrane (Concrete Slab)
Condition State 1: Bituminous overlay has no potholes, spalls, or temporary patches.

* Condition State 2: The combined area of unsound wearing surface (potholes, spalls, temporary patches,
etc.) is less than 2% of the total deck area.

Condition State 3: The combined area of unsound wearing surface (potholes, spalls, temporary patches,
etc.) is between 2% and 10% of the total deck area. .

Condition State 4: The combined area of unsound wearing surface (potholes, spalls, temporary patches
etc.) is between 10% and 25% of the total deck area.

Condltmn State 5: The combmed area of unsound wearing surface (potholes, spalls temporary patches,
etc.) is greater than 25% of the total deck area.
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33.6 Timber Decks & Slabs

These elements apply to timber decks or slabs - this includes timber, bituminous or gravel wearing
surfaces. This includes timber plank decks, glue-lam deck panels, and nail laminated timber decks or
slabs. All of these elements are an “each” item (the quantity will be displayed as the deck area in square
ft.) - they are rated on a scale of 1-4 (the entire deck/slab area must be rated under a single condition
state). :

Element #31: Timber Deck (No Overlay)

Element #32: Timber Deck with Bituminous (AC) Overlay
Element #54: Timber Slab (No Overlay)

Element #55: Timber Slab with Bituminous (AC) Overlay

Timbér plank decks are typically comprised of transverse timber planks;, and longitudinal planks called
runners (on which the vehicles ride).

Glulam timber deck panels are uéually 4 ft. wide and are installed transverse to the direction of traffic.
Glulam timber deck panels are often used for temporary bridges, and often have a bituminous overlay.

Nailed laminated decks consist of transverse timbers (with the wide dimension in the vertical position)
that are nailed to the adjacent timbers. These decks often have a bituminous overlay.

Nail laminated timber slabs are similar to nail laminated decks, except the timbers are longitudinal, and
serve as the primary superstructure element. The timbers are generally much larger than those on a nail
laminated deck. These slabs often have a bituminous wearing surface. Note: timber slabs will often have a
transverse stiffener beam running below the slab near the center of the span - these can be rated using
element #415.

Condition State 1: Timber deck/slab has little or no deterioration. Timber components may have
superficial weathering or splitting - there is no decay, crushing, or sagging. All deck/slab components are
properly orientated and solidly connected. The wearing surface may have superficial deterioration.
Running planks/plates (if present) are in good condition and soundly attached. Bituminous overlay (if
present) is in good condition - there are no potholes.

Condition State 2: Timber deck/slab has minor to moderate deterioration. Timber components may have
moderate weathering or splitting - there may be minor decay, crushing, or sagging. Some deck/slab
components may be slightly loose or out of alignment. The wearing surface may have moderate
deterioration. Running planks/plates may be slightly loose, but are still functioning as intended.
Bituminous overlay may have moderate cracking - there may be some minor spalls or potholes.

Condition State 3: Timber deck/slab has extensive deterioration - repairs may be necessary, but the load-
carrying capacity of the deck has not been significantly reduced. Timber components may have extensive
weathering or splitting - there may be decay, crushing, or sagging. Some deck/slab components may be
missing, loose, or out of alignment. The wearing surface may have extensive deterioration. Running
planks/plates may be out of alignment (some sections may be missing). Bituminous overlay may have
extensive cracking, delamination, or potholes.

Condition State 4: Timber deck/slab has severe or critical deteriofation. Full-depth failures may be
present - immeédiate repairs may be necessary. Timber components may have severe decay, crushing, or

sagging.
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3.3.7 Other Deck Types

e Element #28: Steel Grid Deck - Open
e Element #29: Steel Grid Deck - Concrete Filled

Element #28 applies to open grid steel deck, Element #29 refers to steel grid decks that have been fully or
partially filled with concrete. Steel grid panels may be welded, riveted, or bolted - the top edges are often
serrated to improve traction. Both of these elements are an “each” item (the quantity will be displayed as
the deck area in square ft.). All of theses elements are rated on a scale of 1-5 (the entire deck area must be
rated under a single condition state). Note: The rating should take into consideration any deck support
components that are not addressed by other PONTIS elements.

Condition State 1 Steel grid deck has little or no deterioration. The paint or galvanizing system (if
present) remains sound - there is no notable corrosion. All deck supports and connections (welds rivets,
bolts, etc.) are in good condition. Concrete filler (if any) is in good condition.

Condition State 2: Steel grid deck has minor deterioration. Paint or galvanizing system (if present) may
have some failure - surface corrosion may be present. Deck supports and connections may have minor
deterioration, but remain sound. Concrete filler (if any) may have minor deterioration, but remains intact.

Condition State 3: Steel grid deck has moderate deterioration. Paint or galvanizing system (if present)
may have moderate failure - surface corrosion may be prevalent, but any section loss is incidental. Deck
supports and connections may have moderate deterioration or isolated failure (cracked welds or broken
rivets), but the grid panels remain secure and in proper alignment. Concrete filler (if any) may have
moderate deterioration - the concrete may have broken out in some locations.

Condition State 4: Steel grid deck has extensive deterioration. Paint or galvanizing system (if present)
may have complete failure. There may be extensive surface corrosion or measurable section loss. Failure
of support components and connections may have resulted in some grid panels coming slightly loose or
out alignment. Concrete filler (if any) may have extensive deterioration - the concrete may have broken
out in numerous locations. :

Condition State 5: Steel grid deck has severe or deterioration - immediate repairs may be required. The
steel grid panels may have severe section loss (areas may have rusted through) Failure of support
components and connections may have resulted in some grid panels coming severely loose or out of
alignment. Most of the concrete filler may be missing.

Element #30: Corrugated, Orthotropic, Exodermic, or Other Deck

This element applies corrugated decks, orthotropic decks, or any deck type not adequately described by
the other deck elements. This element is an “each” item (the quantity will be displayed as the deck area in
square ft.). This element is rated on a scale of 1-5 (the entire deck area must be rated under a single
condition state).

e Corrugated decks are typically comprised of corrugated steel forms (with concrete or bituminous
fill), in which the steel forms provide the primary structural support. '

* An Orthotropic deck typically consists of a steel plate that has been stiffened by closely spaced
ribs. An orthotropic deck acts integrally with the superstructure. .

¢ An Exodermic deck is a recently developed modular design that combines a steel grid with a
reinforced concrete deck (advantages include light weight and rapid construction). This design
has only been used on a limited basis in Minnesota.
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Condition State 1: Deck has little or no deterioration. Paint or galvanizing system (if present) remains
sound - there is'no notable corrosion. The wearing surface (or filler material) is sound, with no notable
deterioration. :

Condition State 2: Deck has minor deterioration. Paint or galvanizing system (if present) may have some
failure - surface corrosion may be present. Wearing surface (or filler material) may have minor
deterioration (cracking, spalling, or potholes).

Condition State 3: Deck has moderate deterioration. Paint or galvanizing system (if present) may have
moderate failure - surface corrosion may be prevalent, but any section loss is incidental. Wearing surface -
(or filler material) may have moderate deterioration (cracking, spalhng, or potholes) - but the underlying
deck forms are not exposed.

Condition State 4: Deck has extensive deterioration. Paint or galvanizing system (if present) may have
complete failure. There may be extensive surface corrosion or measurable section loss. Wearing surface
(or filler material) may have extensive deterioration - the underlying deck may be exposed.

Condition State 5: Deck has severe deterioration - immediate repairs may be required. Steel deck
components may have severe section loss (areas may have rusted through). Wearing surface (or filler
material) may have severe deterioration - a significant portion of the underlying decking may be exposed.

Element #401: Steel Ballast Plate Deck (Railroad Bridges)

This element applies to steel ballast plate decks (commonly used on railroad bridges). These decks consist
of steel plates attached directly to the superstructure (they are often connected with clips that allow the
deck to expand independently from the superstructure). The steel ballast plate is typically covered with a

- waterproof membrane and rock ballast (the railroad ties are placed on the ballast). This element is an

- ““each” item (the quantity will be displayed as the deck area in square ft.). This element is rated on a scale
of 1-5 (the entire deck area must be rated under a single condition state). Note. The inspector should note
if the railroad tracks are active, abandoned, or removed,

Condition State 1: Steel ballast plate deck has little or no deterioration. Paint system (if present) remains
sound - there is no notable corrosion. There is no deck leakage. All ballast clips (or other deck
connections) are secure. Rock ballast and wearing surface (if present) have no notable deterioration.

Condition State 2: Steel ballast plate deck has minor deterioration. Paint system (if present) may have
some failure - surface corrosion may be present. There may be minor deck leakage. A small number of
ballast clips (or other connections) may be loose or missing. Rock ballast and wearing surface (if present)
may have minor deterioration.

Condition State 3: Steel ballast plate deck has moderate deterioration. Paint system (if present) may have
moderate failure - surface corrosion may be prevalent, but any section loss is incidental. There may be
moderate deck leakage. Several ballast clips (or other connections) may be loose or missing. Rock ballast
and wearing surface (if present) may have moderate deterioration.

Condition State 4: Steel ballast plate deck has extensive deterioration. Paint system (if present) may have
complete failure. There may be extensive surface corrosion or measurable section loss. There may be
extensive deck leakage. A significant number of ballast clips (or other connections) may be loose or
missing. Rock ballast and wearing surface (if present) may have extensive deterioration.

Condition State 5: Steel ballast plate railroad deck has severe deterioration - immediate repairs may be

required. Steel deck components may have severe section loss (areas may have rusted through), or may be
loose or out of alignment.
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3.3.8 Deck Joints

All deck joint elements are rated on a scale of 1-3. A rating of condition “3” typically indicates that joint
repairs or replacement are required. The quantity is listed as linear feet, measured along the full length of
the expansion joint (this includes the roadway, as well as joints through railings, medians, and sidewalks).

Deck joints should be inspected not only for leakage, but also for proper function (evidence of expansion
and contraction). Deck joints should be examined for skew, offset, or any evidence that the joint is
restricted or is beyond the limits of expansion. Note: deck expansion joints that are tightly closed,
vertically offset, or have excessively large gaps may indicate more severe structural problems (such as
substructure movement). ' '

Element #300: Strip Seal Deck Joint

This element applies to deck joints that utilize a waterproof gland (typically a “V” shaped neoprene seal),
held in place by a steel extrusion anchored to the bridge deck. -

Condition' State 1: Strip seal joint has little or no deterioration - there is no leakage. The gland is sound
and securely anchored. The joint anchorage and adjacent deck remain sound and intact. The joint is
properly aligned and functioning as intended. Debris in the joint (if any) is not causing any problems.

Condition State 2: Strip seal joint has moderate deterioration - minor leakage may be evident. The gland
may be partially pulled out. The joint anchorage may be slightly damaged. The adjacent deck may have
minor spalling. The joint may be slightly out of alignment (skewed, offset, or near limits of expansion),
but the function of the joint has not been significantly impaired. Debris in the joint may be causing
problems.

Condition State 3: Strip seal joint has severe deterioration - there may be significant leakage (joint repair
or replacement may be required). The gland may be punctured, tor, or pulled loose. The joint anchorage
may be damaged or deteriorated to the extent that the gland can no longer be properly anchored. The
adjacent deck may have severe spalling. The joint may be severely out of alignment, or the function of the
joint may be significantly impaired. _

Element #301: Poured Deck Joint

This element applies to deck joints filled with a poured or extruded sealant. This element typically refers
to saw & seal joints (above piers or along end blocks), but can also include median joints.

Condition State 1: Poured joint has little or no deterioration - there is no leakage. The joint sealant is
properly adhered. The adjacent deck is sound and intact, The joint is properly aligned and functioning as
intended.

Condition State 2: Poured joint has moderate deterioration - minor leakage may be evident. The joint
sealant may have minor adhesion failures. The adjacent deck may have minor cracking or spalling.

Condition State 3: Poured joint has severe deterioration - there may be significant leakage (joint repair or

replacement may be required). The joint sealant may have failed. The adjacent deck may have severe
cracking or spalling. : . :
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Element #302: Compression Seal Deck Joint

This element applies to deck joints consisting of a pre-formed elastic compression seal - this includes
seals with a solid or hollow cross-section. The joint may or may not include steel protection angles.

Condition State 1: Compression joint has little or no deterioration - there is no leakage. The compression
seal is sound and securely anchored. Protection angles (if present) are in good condition. The adjacent
deck remains sound and intact. The joint is properly aligned and functioning as intended. Debris in the
joint (if any) is not causing any problems.

Condition State 2: Compression joint has moderate deterioration - minor leakage may be evident. The
compression seal may be slightly loose or out of position. Protection angles (if present) may have minor
damage. The adjacent deck may have minor spalling. The joint may be slightly out of alignment (skewed,
offset, or near limits of expansion), but the function of the joint has not been significantly impaired.
Debris in the joint may be causing problems.

Condition State 3: Compression seal joint has severe deterioration - there may be significant leakage
(joint repair or replacement may be required). The compression seal may be punctured, torn, or out of
position. Protection angles (if present) may have severe damage. The adjacent deck may have severe
spalling. The joint may be severely out of alignment - the function of the joint may be significantly
impaired.

Element #303: Assembly Deck Joint (with or without seal)

This element applies to deck joints consisting of an assembly mechanism (with or without a seal). This
includes deck joints comprised of sliding steel plates, anchored rubber seals, or any joint that is not
adequately described by the other deck joint elements.

Condition State 1: Assembly joint has little or no deterioration. If the joint is sealed, there is no leakage.
All joint components are sound and securely anchored. Steel components have little or no corrosion. The
adjacent deck remains sound and intact. The joint is properly aligned and functioning as mtended Debris
in the joint (if any) is not causing any problems

Condition State 2: Assembly joint has moderate deterioration. If the joint is sealed, minor leakage may
be evident. Joint components may be loose. Steel components may have moderate corrosion and/or

~ section loss. The adjacent deck may have minor spalling. The joint may be slightly out of alignment

(skewed, offset, or near limits of expansion), but the function of the joint has not been significantly

impaired. Debris in the joint may be causing problems.

Condition State 3: Assembly joint has severe deterioration (joint repair or replacement may be required).
Seals (if present) may have failed. Joint components may be missing. Steel components may have severe
section loss. The adjacent deck may have severe spalling. The joint may be severely out of alignment - the
function of the joint may be significantly impaired.
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Element #304: Open Deck Joint
This element applies to open deck joints (with or without steel protection angles).

Condition State 1: Open deck joint has little or no deterioration. Protection angles (if present) are sound
and securely anchored. The adjacent deck is sound. The joint is properly aligned and functioning as
intended.

Condition State 2: Open deck joint has moderate deterioration. Protection angles (if present) may have
moderate corrosion damage or may have started to loosen - some anchor bolts may be loose, broken or
missing. The adjacent deck may have minor spalling. The joint may be slightly out of alignment (skewed,
offset, or near limits of expansion), but the function of the joint has not been significantly impaired.

Condition State 3 Open deck joint has severe deterioration - joint repair or replacement may be required.
Protection angles may be severely damaged or missing. The adjacent deck may have severe spalling. The
joint may be significantly out of alignment, or the function of the joint may be significantly impaired.

Element #410: Modular Deck Joint

This element applies to “Modular” deck joints (typically found only on long span bridges). Modular deck
joints are comprised of two or more adjacent waterproof seals (“V” strip or compression seal). The seals
are typically anchored by steel extrusions cast into the deck, and supported from below by beams. The
support beams often have an independent expansion bearing system, and incorporate equalizer springs &
guide systems to keep the seals equally spaced and in proper alignment.

Condition State 1: Modular deck joint has little or no deterioration - there is no leakage. The seals are
sound and securely anchored. All joint components (extrusion/joint anchorage, support beams, equalizers,
and guide systems) are sound and intact. The adjacent deck is sound. The joint is properly aligned and
functioning as intended. Debris in the joint (if any) is not causing any problems.

Condition State 2: Modular deck joint has moderate deterioration - minor leakage may be evident. The
seals may be partially pulled out, slightly loose or out of position. Some joint equalizers (or other guide
system components) may be loose, damaged or missing. All joint support beams remain sound and intact.
The joint anchorage may be slightly damaged. The adjacent deck may have minor spalling. The joint may

_be slightly out of alignment (skewed, offset, or near limits of expansion), but the function of the joint has

not been significantly impaired. Debris in the joint may be causing problems.

Condition State 3: Modular deck joint has severe deterioration - there may be significant leakage (joint
repair or replacement may be required). The seals may be partially punctured, torn, pulled loose, or out of
position. The joint equalizer/guide system may be severely deteriorated or no longer functioning. Joint
support beams may be loose, jammed, or otherwise inoperative. The joint anchorage may be damaged or
deteriorated to the extent that the gland can no longer be properly anchored. The adjacent deck may have
severe spalling. The joint may be severely out of alignment - the function of the joint may be significantly
impaired. :
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Element #411: Open Finger Deck Joint

This element applies to open finger deck joints. These are typically used on longer spans where a large
amount of expansion is expected. : :

Condition State 1: Open finger deck joint has little or no deterioration. All “fingers” are intact. The _
expansion plates are securely anchored. The adjacent deck is sound. The joint is properly aligned and
functioning as intended.

Condition State 2: Open finger deck joint has moderate deterioration. Some “fingers” may be broken off,
The expansion plates may have started to loosen - some anchor bolts may be loose, broken or missing
(welds may have broken). The adjacent deck may have minor spalling. The joint may be slightly out of
alignment (skewed, offset, or near limits of expansion), but the function of the joint has not been
significantly impaired.

Condition State 3: Open finger deck joint has severe deterioration - repair or replacement may be
required. A significant number of “fingers” may be broken off. Expansion plates may be loose or missing
- a large number of anchor bolts may be loose, broken or missing. The adjacent deck may have severe
spalling. The joint may be severely out of alignment - the function of the joint may be significantly
impaired.

Element #412: Approach Relief Joint

This element applies to approach slab relief joints (designed to prevent damage to the bridge due to
expansion of the adjacent roadway). They are used when a concrete approach slab meets an adjacent
‘concrete roadway (on top of the sill). A typical relief joint is 4” wide and consists of preformed
polystyrene filler with a hot poured seal.

Condition State 1: Approach relief joint has little or no deterioration. Joint seal and filler remain intact.
Joint has not closed significantly. The adjacent roadway & approach are in good condition.

Condition State 2: Approach relief joint has moderate deterioration. Joint seal and/or filler material may
be missing - the joint may be filled with debris. The joint may be partially closed, but can still
accommodate additional expansion. The adjacent roadway & approach may have minor spalling.

Condition State 3: Approach relief joint has severe deterioration - repair or replacement may be required.

The joint may be closed (or nearly closed), with no room for additional expansion. The adjacent roadway
may have severe spalling.
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3.3.9 Roadway Approach Elements

These elements apply to approach slabs and the roadway approaches to the bridge. These elements are
only intended to rate the condition of the approach - geometric problems should be addressed using the
Approach Roadway Alignment Appraisal Rating (FHWA Item #72). These elements are “each” items
(rated on a scale of 1-4). The quantity will typically be “2” (one for each end of the bridge) - they can be
rated under separate condition states. If the bridge has a divided median or ramp, the quantity can be
increased to rate each panel separately. ’

Element #320: Concrete Approach Slab (Bituminous Wearing Surface)
Element #321: Concrete Approach Slab (Concrete Wearing Surface)
Element #407: Bituminous Approach Roadway

Element #408: Gravel Approach Roadway

Note: an “approach slab” is a short concrete paving segment between the end of the bridge and the
approach roadway (usually supported by the abutment parapet at the bridge end, and a concrete sill at
the roadway end). When approach slabs are present, select the element that best describes the wearing
surface present on the approach slab. If approach slabs are not present, the “approach roadway”
elements can be used (this typically includes the approach roadway extending approximately 20 . from
the end of the bridge).

Condition State 1: Approach has little or no deterioration. There is no settlement or undermining - the
ride transitions smoothly on/off the bridge deck. Concrete approaches may have superficial cracking or
wear - there are no delaminations or spalls. Bituminous approaches are smooth and even - there are no
potholes. Gravel approaches are evenly graded.

Condition State 2: Approach has minor to moderate deterioration. There may be slight settlement or
undermining, but traffic impact on the bridge has not been significantly increased. Concrete approaches
may have moderate cracking, scaling, or wear - there may be minor delamination or spalling. Bituminous
approaches may have moderate cracking, or may be slightly uneven - potholes may be present. Gravel
approaches may be moderately rutted or eroded.

Condition State 3: Approach has extensive deterioration - repairs may be required. Settlement or
undermining may have significantly increased traffic impact on the bridge. Concrete approaches may
have extensive scaling or cracking (cracking may extend through the underlying slab) - there may be
significant delamination-or spalling. Bituminous approaches may have extensive cracking or potholes - or
may be uneven. Gravel approaches may have extensive rutting or erosion.

Condition State 4: Approach has severe or critical deterioration - inmediate repairs may be required.

Settlement or undermining may have severely increased traffic impact on the bridge. Deterioration of the
wearing surface may be severe enough to present a traffic hazard.
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3.3.10 Bridge Railing Elements

Select the railing element that best describes the type of railing present on the bridge (some bridges have
more than one railing type). All railing elements are based upon a “linear feet” quantity (the rating scale

varies). The quantity is measured along the length of the railing, and can include railing mounted on the

- wingwalls and approaches.

Element #330: Metal Bridge Railing (Uncoated or Unpainted)

This element applies to metal railings that are not (and have never been) coated or painted.

Condition State 1: Uncoated metal railing has little or no deterioration. There may be minor surface
corrosion, but there is no section loss. Railing may have superficial impact damage. '

Condition State 2: Uncoated metal railing has minor to moderate deterioration. There may be surface
corrosion, but any section loss is incidental. All connections and anchorages are sound and intact. Railing
may have minor impact damage.

Condition State 3: Uncoated metal railing has extensive deterioration. There may be extensive surface
corrosion or measurable section loss. Connections or anchorages may have some deterioration or distress
(may be starting to work loose). Railing may have moderate impact damage - structural components may
be slightly bent or out of alignment.

Condition State 4: Uncoated metal railing has severe or critical deterioration - immediate repairs or may

be required. There may be advanced corrosion or significant section loss. Connections or anchorages may
have failed. Railing may have severe impact damage - structural components may be severely bent or torn
loose.

Element #331: Reinforced Concrete Bridge Railing

This element applies to all bridge railings constructed entirely of reinforced concrete.

* Condition State 1: Concrete railing has little or no deterioration. There may be superficial cracking,
scaling, pop-outs, leaching, or staining, but there is no delamination or spalling. There may be superficial
impact damage.

Condition State 2: Concrete railing has minor to moderate deterioration. There may be cracking, scaling,
leaching, staining, delamination or spalling (there is little or no exposed reinforcement). There may be
impact damage (cracks, gouges, or spalls). :

Condition State 3: Concrete railing has extensive deterioration. There may be extensive cracking,
_scaling, leaching, staining, delamination or spalling (exposed rebar may have minor section loss). There
. may be extensive impact damage (cracks, gouges, or spalls).

Condition State 4: Concrete railing has severe or critical deterioration - immediate repairs may be

required. There may be severe structural cracking or scaling. There may be extensive delamination or
spalling (exposed rebar may have significant section loss). There may be severe impact damage.
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Element #332: Timber Bridge Railing
This element applies to bridge railings comprised entirely of timber.

Condition State 1: Timber railing has minor deterioration. There may be minor weathering or cracking -
but there is no decay or structural distress (crushing or sagging). All connections and anchorages are
sound & intact. Railing may have minor impact damage - but all components are intact and properly
aligned.

- Condition State 2: Timber railing has moderate deterioration. There may be extensive weathering or
cracking - there may be some decay or structural distress (minor crushing or sagging). Connections or -
anchorages may have some deterioration, but remain intact. Railing may have moderate impact damage
(gouges or cracks) - structural components may be slightly out of alignment.

Condition State 3: Timber railing has severe or critical deterioration - immediate repairs may be
required. There may be severe decay, crushing, or sagging (significant loss of cross-sectional area).
Connections or anchorages may have failed. Railing may have severe impact damage - structural
components may be severely damaged or torn loose.

Element #333: Masonry, Other, or Combination Material Railing

This element applies to bridge railings constructed of any combination of materials (concrete, steel,
aluminum, timber, etc.), or any railing type that cannot be adequately described by the other railing
elements. -

Condition State 1: Railing has minor deterioration. Concrete may have minor cracking, scaling,
leaching, or spalling (no exposed rebar). Steel may have minor surface corrosion - paint/coating system
(if present) may have minor deterioration. Timber may have minor weathering or cracking - but there is
no decay, crushing, or sagging. All connections and anchorages are sound and intact. Railing may have
minor impact damage - but all components are intact and properly aligned.

~ Condition State 2: Railing has moderate deterioration. Concrete may have moderate cracking, scaling,
leaching, or spalling (with exposed rebar). Steel may have moderate corrosion (some section loss) -
paint/coating system (if present) may have extensive failure. Timber components may have extensive
weathering or cracking - there may be decay, crushing, or sagging. Connections or anchorages may be
deteriorated or may have started to work loose. Railing may have moderate impact damage - structural
components may be slightly bent. Non-structural attachments (such as glare screen paddles) may have
broken off.

Condition State 3: Railing has severe or critical deterioration - immediate repairs may be required. -
Concrete may have severe cracking or spalling (exposed rebar may have significant section loss). Steel
may have severe corrosion or significant section loss. Timber may have severe decay, crushing, or
sagging. Connections or anchorages may have failed. Railing may have severe impact damage - structural
components may be severely bent, fractured, or torn loose.
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Element #334: Metal Bridge Railing (Coated or Painted)

This element applies to metal railings that have been painted, galvanized or otherwise coated.
Condition State 1: Coating system has little or no deterioration - there is no corrosion or impact damage.

Condition State 2: Coating system has minor deterioration - there may be minor surface corrosion (no
section loss). Connections and anchorages are sound and intact. Railing may have minor impact damage.

Condition State 3: Coating system has moderate deterioration - surface corrosion may be prevalent, but
any section loss is incidental. Connections and anchorages may have minor deterioration. Railing
components may be slightly bent or out of alignment.

Condition State 4: Coating system has extensive deterioration - there may be extensive surface corrosion
(or measurable section loss). Connections and anchorages may be working loose. Railing components
may be significantly bent or out of alignment.

Condition State 5: Coated metal railing severe deterioration - immediate repairs may be required. There
may be severe section loss. Connections or anchorages may have failed. Railing may have severe impact
damage - structural components may be severed, torn loose, or missing.

Element #409: Chain Link Fence

This element applies to chain link fence (including galvanized or vinyl coated fence).

Condition State 1: Chain link fence has little or no deterioration. Galvanizing or vinyl coating (if
present) is sound and functioning (no corrosion).

Condition State 2: Chain link fence has minor deterioration. Coating system may have minor failure -
surface rust may be present (no section loss). Fence posts (and other components) remain in proper
alignment (connections remain sound). The fence fabric may have minor snags.

Condition State 3: Chain link fence has moderate deterioration. Coating system may have moderate
failure - surface rust may be prevalent, but any section loss is incidental. Fence posts (and other
components) may be slightly bent or out of alignment (connections may be working loose). The fence
fabric may have minor snags or holes - areas may be stretched or deformed, but the fence fabric remains
attached.

Condition State 4: Chain link fence has extensive deterioration. Coating system may have extensive
failure - there may be measurable section loss. Connections may have failed - fence components may be
loose or missing. Fence posts may be severely bent - anchorages may be Fence posts (and other
components) may be significantly bent or out of alignment (connections may be loose). The fence fabric
may have numerous snags or holes - areas may be significantly stretched, or deformed, or coming loose.

Condition State 5: Chain link fence has severe deterioration - immediate repairs may be required. Fence

posts may be loose or missing. Fence posts may be severely bent - anchorages may be working loose. The
fence fabric may be loose, severely deformed, or missing.
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3.4

PONTIS Structural Elements (Grouped by Material Type)

This section includes rating descriptions for PONTIS structural elements (mainly superstructure and
substructure). The elements are grouped by material type (painted steel, unpainted weathering steel,
reinforced concrete, pre-stressed concrete, timber, or masonry/other material).

3.4.1 Painted Steel Elements

These elements apply to structural members that have been painted (even if the paint system has
completely failed). This includes any type of paint system, and any type of steel.

Element #102:
Element #107:
Element #113:
Element #121:
Element #126:
Element #131:
Element #141:
Element #152:
Element #202:
Element #231:
Element #384:
Element #419:

Painted Steel Box Girder (LF)

Painted Steel Girder or Beam (LF)

Painted Steel Stringer (LF)

Painted Steel Through Truss - Bottom Chord (LF)
Painted Steel Through Truss - Upper Members (LF)
Painted Steel Deck Truss (LF)

Painted Steel Arch (LF)

Painted Steel Floorbeam (LF)

Painted Steel Column (EA)

Painted Steel Pier Cap (LF)

Painted Steel Arch Spandrel Column (EA)
Painted Steel Piling (EA)

Condition State 1: Painted steel element has little or no deterioration. The paint system may have minor
fading, salt film, or chalking, but there is no corrosion. There is no section loss (this includes repainted
areas).

Condition State 2: Painted steel element has minor deterioration. The paint system may have moderate
deterioration (chalking, peeling, blistering or other distress), but any exposed steel is limited. Surface
corrosion (freckled rust) may be present, but there is no flaking rust. Repainted areas may have minor
section loss. All connections are sound - element is in proper position and alignment. Note: elements that
have been repaired or reinforced should generally not be rated above Condition 2.

Condition State 3: Painted steel element has moderate deterioration. The paint system may have

extensive deterioration. Surface corrosion (freckled rust) may be prevalent - there may be isolated flaking

rust (with minor section loss). Repainted elements may have measurable section loss in non-critical
locations. Connections may have minor distress - element may be slightly out of alignment.

Condition State 4: Painted steel element has extensive deterioration - repairs may be required, but the.
load-carrying capacity of the element has not been significantly reduced. There may be severe corrosion,
with extensive flaking rust. While there may be significant section loss, structural analysis is not yet
required (section loss is less than 10% of the effective section). Connections may have started to come
loose - element may be out of proper position or alignment.

Condition State 5: Painted steel element has severe or critical deterioration. The load-carrying capacity
has been significantly reduced - structural analysis or immediate repairs may be required. Section loss
may exceed 10% of the effective section. There may be severe impact damage. Element may be severely
damaged, severed, or severely out of alignment. Connections may have failed.
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342 Unpainted Weathering Steel Elements

These elements apply only to structural members constructed of unpainted weathering steel (such as
Mun/DOT Spec. #3309). Note: if portions of the element have been painted (such as high corrosion areas
along the fascia or within 7 fi. of deck joints), the entire member can be rated as “unpainted” (it is not
necessary to rate the same member using two separate elements).

Element #101: Unpainted (Weathering) Steel Box Girder (LF)

Element #106: Unpainted (Weathering) Steel Girder or Beam (LF)

Element #112: Unpainted (Weathering) Steel Stringer (LF)

Element #120: Unpainted (Weathering) Steel Through Truss - Bottom Chord (LF)
Element #125: Unpainted (Weathering) Steel Through Truss - Upper Members (LK)
Element #130: Unpainted (Weathering) Steel Deck Truss (LF)

Element #140: Unpainted (Weathering) Steel Arch (LF)

Element #151: Unpainted (Weathering) Steel Floorbeam (LF)

Element #201: Unpainted (Weathering) Steel Column (EA)

Element #225: Unpainted (Weathering) Steel Piling (EA)

Element #230: Unpainted (Weathering) Steel Pier Cap (LF)

Element #413: Unpainted (Weathering) Steel Arch Spandrel Column (EA)

Condition State 1: Unpainted weathering steel element has little or no deterioration. The protective oxide
coating is uniform and tightly adhered. Corrosion has not progressed beyond the intended layer of surface
rust - there is no notable section loss. Painted areas (if any) have littlé or no deterioration.

Condition State 2: Unpainted weathering steel element has minor to moderate deterioration. The
protective oxide coating has partially failed - the surface may be dusty or granular. While corrosion may
have progressed beyond the surface layer, any section loss is incidental. Painted areas (if any) may have
minor to moderate deterioration. Element is in proper position and alignment - all connections are sound.
Note: elements that have been repaired or reinforced should generally not be rated above Condition State
2.

Condition State 3: Unpainted weathering steel element has extensive deterioration, but the load-carrying
capacity of the member has not been significantly reduced. The protective oxide coating has extensive
failure - the surface may be flaking off. There may be extensive corrosion. While there may be significant
section loss, structural analysis is not yet required (section loss is less than 10% of the effective section).
Painted areas (if any) may have extensive or complete failure. Element may be slightly out of position or -
alignment - connections may have started to come loose.

Condition State 4: Unpainted weathering steel element has severe or critical deterioration. The load-
carrying capacity of the member has been significantly reduced - structural analysis or immediate repairs
may be required. The protective oxide coating has failed. Section loss may exceed 10% of the effective
section. The element may be severely damaged or significantly out of position or alignment - connections
may have failed.
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3.43 Reinforced Concrete Elements

‘These elements apply to structural members constructed of cast-in-place or pre-cast reinforced concrete
(not pre-stressed or post-tensioned concrete).

FElement #105:
Element #110:
Element #116:
Element #144:
Element #155:
Element #205:
Element #210:
Element #215:
Element #220:
Element #227:
Element #234:
Element #375:
Element #385:
Element #387:
Element #414:

Reinforced Concrete Box Girder (LF)
Reinforced Concrete Girder or Beam (LF)
Reinforced Concrete Stringer (LF)
Reinforced Concrete Arch (LF)

Reinforced Concrete Floorbeam (LF)
Reinforced Concrete Column (EA)
Reinforced Concrete Pier Wall (LF)
Reinforced Concrete Abutment (LF)
Reinforced Concrete Footing (EA)

Reinforced Concrete Piling (EA)

Reinforced Concrete Pier Cap (LF)

Pre-cast Concrete Channels (LF)

Reinforced Concrete Arch Spandrel Column (EA)
Reinforced Concrete Wingwall (EA)
Reinforced Concrete Arch Spandrel Wall (LF)

Condition State 1: Reinforced concrete element has little or no deterioration. There may be superficial
cracking, leaching, staining, or surface scale - there is no notable delamination or spalling. The member
has no impact damage or repair patches.

Condition State 2: Reinforced concrete element has minor to moderate deterioration. There may be
moderate cracking, leaching, staining, or surface scale. Minor delaminations or spalls may be present, but
there is little or no exposure of steel reinforcement. Element is in proper position and alignment - all

connections are sound. Repair patches (if any) remain sound. Note: elements that have

been repaired or

reinforced should generally not be rated above Condition 2.

.Condition State 3: Reinforced concrete element has éxtensive deterioration, but the load-carrying
capacity of the element has not been significantly reduced. There may be extensive cracking, leaching,
staining, or scale. Structural cracking (from shear or flexure) may be present. Delaminations and spalls
may be prevalent. Exposed reinforcement may have corrosion, but any section loss is incidental and does
not significantly affect the strength and/or serviceability of either the element or the bridge. Element may
be slightly out of position or alignment - connections may have started to come loose.

Condition State 4: Reinforced concrete element has severe or critical deterioration. The load-carrying
capacity of the element has been significantly reduced - structural analysis or immediate repairs may be

required. Severe structural cracking (from shear or flexure) may be present. Spalling may be extensive or
severe - exposed reinforcement may have significant section loss. The element may be severely damaged
or significantly out of position or alignment - connections may have failed.
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3.4.4 Prestressed Concrete Elements

These elements apply to structural members constructed of either prestressed or post-tensioned concrete.

Element #104: Prestressed Concrete Box Girder (LF)
Element #109: Prestressed Concrete Girder or Beam (LF)
Element #115: Prestressed Concrete Stringer (LF)
Element #143: Prestressed Concrete Arch (LF)
Element #154: Prestressed Concrete Floorbeam (LF)
'Element #204: Prestressed Concrete Column (EA)
Element #226: Prestressed Concrete Piling (EA)
Element #233: Prestressed Concrete Pier Cap (LF) _
Element #374: Prestressed Concrete Double, Quad, Bulb, or Inverted Tees LFr
Element #402: Prestressed Concrete Voided Slab Panels (LF)

In a properly designed pre-stressed member, structural cracking (flexure or shear) should not develop
under normal service loads. On pre-stressed concrete members, all cracks are significant - they should be
measured and documented. Cracks provide openings for water and chlorides, which can lead to stress
corrosion - the inspector should note any rust stains that may indicate corrosion of the pre-stressing
strands.

Condition State 1: Pre-stressed concrete element has little or no deterioration. There is no notable
cracking, staining, delamination or spalling. The member has no impact damage or repair patches.

Condition State 2: Pre-stressed concrete element has minor deterioration. There may be minor (non-
structural) cracking, leaching, staining, or surface scale. There is no structural cracking (from shear or
flexure). Minor delaminations or spalls may be present, but there is no exposure of the tensioning steel.
Element is in proper position and alignment - all connections are sound. Repair patches (if any) remain
sound. Note: elements that have been repaired or reinforced should generally not be rated above
Condition 2.

Condition State 3: Pre-stressed concrete element has moderate deterioration, but the load-carrying
capacity of the element has not been significantly reduced. There may be moderate cracking, leaching,
staining, or scale. Structural cracking (from shear or flexure) may be present. Delaminations and spalls
may be present. While the tensioning steel may be exposed, any section loss is incidental and does not
significantly affect the strength and/or serviceability of either the element or the bridge. Element may be
slightly out of position or alignment - connections may have started to come loose.

Condition State 4: Pre-stressed concrete element has severe or critical deterioration. The load-carrying
capacity of the element has been significantly reduced - structural analysis or immediate repairs may be
required. Severe structural cracking (from shear or flexure) may be present. Spalling may be extensive or
severe - exposed tensioning steel may have significant section loss. The element may be severely
damaged or significantly out of position or alignment - connections may have failed.

41



34.5 Timber Elements

These elements apply to timber structural members of any type - this includes sawn, glue-lam, or stress-
laminated timber members. : :

Element #111: Timber Girder or Beam (LF)

Element #117: Timber Stringer (LF)

Element #135: Timber Truss or Arch (LF)

Element #156: Timber Floorbeam (LF)

Element #206: Timber Column (EA)

Element #216: Timber Abutment (LF)

Element #228: Timber Piling (EA)

Element #235: Timber Pier Cap (LF)

Element #386: Timber Wingwall (EA)

Element #415: Timber Transverse Stiffener Beam - Timber Slab Spans (LF)

Condition State 1: Timber element has little or no deterioration. There may be superficial cracks, splits,
or checks. There is no decay, fire damage, or structural distress (crushing or sagging). There is no impact
damage.

Condition State 2: Timber element has minor to moderate deterioration. There may be moderate
cracking or splitting. There may be minor decay or fire damage, but there is no significant structural
distress (crushing, or sagging). Element is in proper position and alignment - all connections are sound.
Repaired/reinforced areas (if any) remain sound. Note: elements that have been repaired or reinforced
should generally not be rated above Condition 2.

Condition State 3: Timber element has extensive deterioration - repairs may be required, but the load-
carrying capacity has not been significantly reduced. There may be extensive cracking or splitting. Decay,
infestation, or fire damage may have resulted in a slight reduction of cross-sectional area. There may be
slight crushing or sagging. Element may be slightly out of position or alignment - connections may have
started to come loose. :

Condition State 4: Timber element has severe or critical deterioration (significant loss of cross-sectional
area). The load-carrying capacity of the element has been significantly reduced - structural analysis or
immediate repairs may be required. Timber element may have severe cracking or structural failure. There
may be advanced decay, infestation, or fire damage. There may be severe crushing or sagging. The
element may be severely damaged or significantly out of position or alignment - connections may have
failed.
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3.4.6 Masonry, Other, or Combination Material Elements

These elements apply to masonry of any type, shape, or configuration. These elements can also apply to
structural elements constructed of any material (or combination of materials) not adequately described by
the other elements. Note: masonry arches with spans of less than 20 ft. can be rated using PONTIS
Element #243 (Masonry or Other Material Culvert). ’

Element #145: Masonry, Other, or Combination Material Arch (LF)

Element #211: Masonry, Other, or Combination Material Pier Wall (LF)

Element #217: Masonry, Other, or Combination Material Abutment (LF)

Element #416: Masonry, Other, or Combination Material Pier Cap (LF)

Element #417: Masonry, Other, or Combination Material Column (EA)

Element #418: Masonry, Other, or Combination Material Wingwall (EA)

Element #420: Masonry, Other, or Combination Material Arch Spandrel Wall (LF)

Condition State 1: Element has little or no deterioration - there may be superficial defects or staining.
Masonry may have minor weathering - masonry blocks are properly aligned (mortar joints are sound)
Timber may have minor cracks or splits. Concrete may have superficial cracking or scale. Steel has little
or no corrosion. Protective coatings (if any) remain sound. '

Condition State 2: Element has minor to moderate deterioration (no repairs are necessary). Masonry may
have moderate spalling, cracking, or weathering. Masonry blocks may be slightly offset or out of
alignment. Mortar joints may have moderate deterioration, leakage or weed intrusion. Timber may have
moderate splitting, decay or fire damage, but there is no crushing or sagging. Concrete may have

~ moderate cracking, scaling, leaching, or staining - there may be some delamination or spalling. Steel may
have moderate corrosion (little or no section loss). Protective coatings (if any) may have moderate failure.
Repaired/reinforced areas (if any) remain sound. Note: elements that have been repaired or reinforced
should typically not be rated above Condition State 2.

Condition State 3: Element has extensive deterioration - repairs may be required, but the load-carrying
capacity of the element has not been significantly reduced. Masonry may have extensive spalling,
cracking, or weathering. Masonry blocks may have measurable offset, tipping, or settlement. Mortar
joints may have extensive deterioration (severe leakage or weed intrusion). Timber may have extensive
cracking or splitting, significant decay or fire damage, or slight crushing or sagging. Concrete may have
extensive cracking, scaling, leaching, or rust/water staining. Delamination and spalling may be prevalent
(exposed reinforcement may have section loss). Steel components may have extensive corrosion
(moderate section loss). Protective coatings (if any) may have complete failure.

Condition State 4: Element has severe damage or deterioration. The load-carrying capacity of the
element has been significantly reduced - structural analysis or immediate repairs may be required.
Masonry blocks may have severe deterioration, offset, tipping, or settlement. Concrete may have severe
structural cracking or spalling. Timber may have severe structural decay (significant loss of cross-
sectional area), cracking, sagging, or crushing. Steel components may have severe section loss.
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3.5 Other PONTIS Structural Elements

This section includes ratings descriptions for PONTIS elements that could not be adequately described by
the material groupings (Section 3.4). This includes bridge elements (bearings, pin & hanger assemblies,
and hinge bearings) where the condition descriptions emphasize proper function, as well as elements for
steel cables, tunnels, cast-in-place piling, and secondary members.

3.5.1 Bearings

There are six bearing elements - they are all rated on a scale of 1-3, and are listed as an “each” quantity
(the plans may need to be referenced to determine the type and quantity of bearing elements).

Element #310 - Elastomeric (Expansion) Bearings
Element #311 - Expansion Bearings

Element #312 - Enclosed or Concealed Bearings
Element #313 - Fixed Bearings

Element #314 - Pot Bearings

Element #3135 - Disk Bearings

Bearings should be examined for deterioration, function, alignment, as well as the soundness of the
anchorage and substructure support. All of these factors should be taken into consideration when rating a
bearing element. The primary function of a bearing is to transmit loads from the superstructure to the
substructure - there are two basic types of bearings, expansion and fixed...

. Expémsion bearings permit longitudinal movement of the superstructure due to thermal expansion
) and contraction. Most expansion bearings allow for rotation of the superstructure due to live load
deflection - some are designed to restrict lateral movement of the superstructure.

 Fixed bearings resist longitudinal movement of the superstructure due to thermal expansion and
contraction. Most fixed bearings allow for rotation of the superstructure due to live load
deflection, and to resist lateral movement of the superstructure.

Bearings can also be designed to resist uplift or seismic forces. Restraining bearings prevent uplift of the
superstructure - uplift forces may be present on curved bridges, anchor spans, steel pier caps, or on short
end spans of continuous bridges. An uplift restraint system typically consists of tension members (such as
anchor bolts or eyebars), and may incorporate a counterweight. Isolation bearings protect the
superstructure from seismic forces - as Minnesota is considered to be at low risk for seismic activity,
seismic isolation bearings are not required. :

A bearing assembly typically consists of the folowing components...

® Sole Plate: The sole plate protects the superstructure member, and transfers load from the
superstructure to the bearing.

* Bearing: The bearing transfers load from the sole plate to the masonry plate. Bearings may
incorporate sliding plates, rollers, rockers, pins, or elastomeric pads to allow for longitudinal or
rotational movement of the superstructure.

¢ Masonry Plate: T'ﬁe masonry plate distributes load from the bearing to the supporting
substructure unit (abutment, pier, or footing). Some bearings bear directly upon the bearing seat

*  Anchorage: Bearings that resist longitudinal or lateral movement (or uplift forces) require an
anchorage system - this typically consists of steel rods drilled (or cast) into the substructure unit.
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Thermal Expansion & Contraction: The magnitude of longitudinal movement is dependant upon three
factors - the coefficient of thermal expansion (steel and concrete are similar), the temperature range, and
the contributing structure length. As the temperature in Minnesota may range from -30 degrees F up to
110 Degrees F, this works out to be around 1-1/8” for every 100 ft. of structure length.

In Minnesota, expansion bearing are designed to be in the neutral (centered) position at approximately 40
degrees F. Measurements should typically be referenced to this neutral alignment - measurements should
be taken to the nearest 1/8”, and the temperature at the time of the measurement should be recorded.

Inspection of Bridge Bearings: The unportance of i 1nspectmg and properly maintaining bridge bearings
should not be underestimated - seemingly minor bearing problems can become worse if ignored,
eventually resulting in serious problems for the bridge.

¢ Bearing malfunction or misalignment can damage adjacent deck, superstructure, or substructure
elements.

® Loss of bearing area (or anchorage failure) can result in collapse of a span.

* Severe bearing misalignment may indicate significant problems elsewhere on the bridge (such as
substructure settlement or tipping).

The most common bearing malfunction is the seizing (or “freezing”) of expansion bearings due to
corrosion or debris. Bearings are typically located below deck joints, a highly corrosive environment.
Debris (such as sand, dirt, and flaking rust) can restrict expansion, accelerate corrosion, increase wear,
and prevent adequate inspection of the bearing. Sliding plate, roller, and rocker bearings provide

_numerous locations for debris and moisture to collect. Expansion bearings should be examined for any
obvious visual evidence of recent movement (such as scraped paint, wear, or fretting rust). If none is
present, the inspector should take bearing measurements, or examine adjacent bridge components (such as
deck joints, railings, or curb plates) for evidence of recent expansion or contraction.

Bearing malfunction can also result from bearing components that are worn, misaligned, broken, loose, or
missing. Contact surfaces (plates, rollers, rockers, and pins) should be examined for wear and freedom of
movement. Loose bearing components may be identified by noise (or movement) when the bridge is
subjected to live loads.

Thermal expansion or contraction which exceeds the bearing design limits can result in bearing failure -
sliding plates may tip and lock, or rocker bearings may bind. The adjacent deck, superstructure, and
substructure should be examined for contacting surfaces that might be preventi'ng proper expansion.

Expansion bearings are typically restrained from lateral movement by guide tabs, keeper bars, pintles, or
pin caps. Guide tabs should be examined for bmdmg (particularly on skewed or curved bridges). Keeper
bars on roller bearings can seize due to corrosion or debris (failure of keeper bars can result in roller

misalignment). Pintles can shear off (an exposed pintle may indicate excessive longitudinal movement).

Note: Lateral restraint is sometimes provided by shear keys (or shear lugs) that are separate from the
bridge bearings (these are often incorporated with the end diaphragms). As there is not yet a specific
PONTIS element for these items, they can be rated using Element #380 (Secondary Structural Elements).

Uplift restraint devices typically incorporate tension members (such as eyebars or threaded rods) - they
~ should be examined for section loss, cracking, bmdmg, or connection failure.

The bearing seat and anchorage should be exa.mmed for any detenoratlon or distress. Cracking or spalhng
of the bearing seat may indicate bearing failure - deterioration of the bearing seat can eventually result in
loss of bearing area. Anchor bolts that are bent (or contacting the ends of slotted plates) may indicate
excessive expansion or substructure movement. As only the upper portion of anchor bolts are visible for
inspection, nondestructive testing may be necessary.
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Element #310 - Elastomeric (Expansion) Bearings

This element applies to rectangular elastomeric bearing pads that facilitate expansion via deformation.
Mn/DOT spec. #3741 covers elastomeric bearing pads - they are comprised of alternating layers of
elastomer (100% virgin chloroprene) and 1/8” thick steel plates, which are bonded together. Older bridges
may have solid (non-reinforced) pads, or pads laminated with fiberglass plates. '

A curved steel pintle plate is usually placed on top of the pad to allow rotation due to deflection (in some
cases this is vulcanized to the pad). Elastomeric expansion bearings may be restrained against lateral
movement or uplift forces. :

Elastomeric bearings generally require less maintenance than mechanical expansion bearings, as they are
less susceptible to debris and corrosion. Elastomeric pads should be examined for splitting, tearing,
delamination, or excessive bulging. Elastomeric bearings can accommodate longitudinal movement up to
approximately 25% of the pad thickness - the longer the span, the thicker the pad required. While the pad
deformation and orientation should correspond with the current temperature, the orientation also depends
upon the temperature when the bearing was installed. As elastomeric pads have a tendency to “walk” out
from beneath the sole plate, any movement or misalignment should be noted.

BEAM
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Condition State 1: Elastomeric expansion bearing is in good condition and is functioning as intended.
The bearing pad is properly positioned - deformation and orientation is appropriate for the current
temperature. The elastomeric covering may have superficial deterioration (the steel reinforcement layers
are not exposed). Pintle plates, restraints, or anchor bolts (if present) are sound, properly positioned, and
functioning as intended. The bearing seat is in good condition (there is no loss of bearing area).

Condition State 2: Elastomeric expansion bearing has moderate deterioration - bearing function may be
slightly impaired. Bearing pad deformation may be near the design limits (25% of the pad thickness), or
the orientation may be inappropriate for the current temperature (resetting may be recommended). The
pad may have bulged, deformed laterally, or moved slightly out of position. The elastomeric covering
may have split or torn (steel reinforcement layers may be exposed). Pintle plates, restraints, or anchor
bolts (if present) may have moderate deterioration, slight binding, or may be slightly out of position). The
bearing seat may have moderate deterioration (there may be a slight loss of bearing area).

Condition State 3: Elastomeric expansion bearing has severe deterioration - resetting or replacement
may be required. Bearing pad deformation may be beyond the design limits (25% of the pad thickness) -
the pad may severely bulged or significantly out of position. The elastomeric covering may have failed
(steel reinforcement layers may. have severe corrosion or de-bonding). Pintle plates, restraints, or anchor
bolts (if present) may have failed, or may be significantly out of position. Bearing seat may have severe
deterioration (there may be significant loss of bearing area) - supplemental supports or load restrictions
may be warranted. ’
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Element #311 - Expansion Bearings

This element applies to mechanical expansion bearings of any type - such as sliding plate bearings, rocker
bearings, or roller bearings. Expansion bearings allow for longitudinal movement of the superstructure
due to thermal expansion and contraction. Most expansion bearings allow rotation of the superstructure
due to live load deflection - some may be designed to restrict lateral movement or uplift forces.

e Sliding plate bearings allow longitudinal movement by one steel plate sliding upon another (a
curved pintle plate is sometimes included to allow for rotation). Sliding plate bearings often
incorporate bronze plates or lubricants to facilitate movement. Lateral restraint may be provided
by guide tabs, or by anchor bolts extending up through slotted slates.

* A roller bearing consists of a horizontal steel cylinder that “rolls” between the sole plate and
masonry plate as the superstructure expands and contracts. The bearing may have a single or
multiple rollers (“rollernest bearing”). Lateral restraint may be provided by pintles (on the top &
bottom of the roller), or keeper bars attached the ends of the rollers.

® Rocker bearings are typically comprised of a curved rocker plate (bearing on the masonry plate),
that is connected to the sole plate with an upper pin. The bearing may have a single or multiple
rockers (“rockernest bearing™). Lateral restraint may be provided by pintles (attached to the
masonry plate), pin caps, or anchor bolts extending up through slotted slates.

Condition State 1: Expansion bearing is in good condition and is functioning as intended. Bearing
alignment is within design limits and is appropriate for the current temperature. Bearing assembly is
relatively free of debris (no restriction of movement). Paint system (if present) may have some
deterioration - corrosion may be present, but there is no significant section loss. Lubrication system (if
any) is functioning properly. All bearing components (sliding plates, rockers, rollers, pins, etc.) are intact
and properly positioned. Lateral guide/restraint system (or uplift restraint system, if present) is in good
-condition. Anchor bolts are bearing seat are sound (there is no loss of bearing area).

Condition State 2: Expansion bearing has moderate deterioration - bearing function may be slightly
restricted (cleaning, painting, or lubrication may be recommended). Bearing alignment may be at or near
the design limits (or inappropriate for the current temperature), but is still tolerable. Bearing assembly
“may have extensive corrosion (section loss may be present), or may be covered with debris. Lubrication
system may have failed. Primary bearing components (sliding plates, rockers, rollers, pins, etc.) may be
moderately worn or slightly out of alignment. Secondary bearing components (cotter pins, etc.) may be
loose or missing. The lateral guide/restraint system (guide tabs, keeper bars, pintles, pin caps, etc.) may be
moderately worn or slightly out of alignment (there may be minor binding). Uplift restraint system (if
present) may have moderate deterioration, but is still functioning as intended. Anchor bolts may be
corroded or bent, but remain intact. The bearmg seat may have moderate deterioration (there may be a
slight loss of bearing area).

Condition State 3: Expansion bearing has severe deterioration, and is no longer functioning as intended
(repair or replacement may be necessary). Bearing alignment may be beyond design limits. Bearing
mechanism may be frozen (seized) or severely restricted due to corrosion or debris. Primary bearing
components (sliding plates, rockers, rollers, pins, etc.) may severe section loss, wear, or misalignment -
they may have jammed, come loose or otherwise failed. The lateral guide/restraint system (guide tabs,
keeper bars, pintles, or pin caps) may have sheared off, bound, or otherwise failed. Uplift restraint system
may have failed.-Anchor bolts may have failed. Bearing seat may have severe deterioration (there may be
significant loss of bearing area) - supplemental supports or load restrictions may be warranted.
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Element #312 - Enclosed or Concealed Bearings

This element applies to bearing assemblies that are enclosed or concealed, and are not visible for detailed
inspection. This can include either fixed or expansion bearings.

Condition State 1: Enclosed/Concealed bearing is in good condition and is functioning as intended.
Horizontal, lateral and vertical alignment is within limits and is appropriate for the current temperature.
The bearing seat is sound (there is no loss of bearing area).

Condition State 2: Enclosed/Concealed bearing has moderate deterioration (repairs may be
recommended). Horizontal, lateral or vertical alignment may be near design limits (or inappropriate for
the current temperature). The bearing seat may have moderate deterioration (there may be a slight loss of
bearing area).

Condition State 3: Enclosed/Concealed bearing has severe deterioration - repair or replacement may be
necessary. Horizontal, lateral or vertical alignment may be beyond the design limits. Bearing seat may
have severe deterioration (there may be significant loss of bearing area) - supplemental supports or load
restrictions may be warranted.

Element #313 - Fixed Bearings

This element applies to bearings that are fixed against longitudinal movement of the superstructure. Fixed
bearings may incorporate a pin or a thin elastomeric pad to allow rotational movement (from live load
deflection of the superstructure). Fixed bearings are typically designed to resist transverse movement, and
may be designed to resist uplift forces.

Condition State 1: Fixed bearing is in good condition and is functioning as intended. Bearing assembly
is relatively free of debris (no restriction of movement). Paint system (if present) may have some
deterioration - corrosion may be present, but there is no significant section loss. All bearing components
are intact and properly positioned. Anchor bolts are bearing seat are sound (there is no loss of bearing
area). '

Condition State 2: Fixed bearing has moderate deterioration - cleaning or painting may be
recommended. Bearing assembly may have extensive corrosion (section loss may be present), or may be
covered with debris. Primary bearing components (castings, pins, pads, etc.) may be moderately worn or
slightly out of alignment. Secondary bearing components (cotter pins, lead plates, sole plate bolts, etc.)
may be working out, loose, or missing. Anchor bolts may be corroded, but remain intact. The bearing seat
may have moderate deterioration (there may be a slight loss of bearing area). :

Condition State 3: Fixed bearing has severe deterioration, and is no longer functioning as intended
(repair or replacement may be necessary). Primary bearing components may have severe section loss, -
wear, misalignment, or may have otherwise failed. Anchor bolts may have failed. Bearing seat may have
severe deterioration (there may be significant loss of bearing area) - supplemental supports or load
restrictions may be warranted.
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Element #314: Pot Bearings
Element #315: Disk Bearings

Pot and Disk bearings allow for multi-dimensional rotational movement - these are specialized bearings
used only for hlgh loads (long spans, steel pier caps, or railroad bridges). Pot/Disk bearings may be either
fixed or expansion.

* Pot bearings consist of a shallow steel piston that rests within a steel cylinder (which contains a
confined elastomer). Typically, only the perimeter edge of the elastomer is visible for inspection.

o Disc bearings consist of a shallow steel piston that rests within a steel cylinder (which contains a
hard plastic disc. Typically, the disc is enclosed within the assembly and is not visible for
inspection. Note: high load bearings which utilize a semi-spherical steel bearing plate can also
be considered to be a “Disc” bearing.

The upper piston plate should be properly seated (and positioned) within the lower cylinder plate. Any
exposed portions of the elastomer or disc should be examined for splitting, tearing, or extrusion.

On expansion Pot bearings, the upper plate typically has a stainless steel plate (with a “mirror finish”)
welded to the underside, while the lower plate typically has PFTE (polytetrafluoroethylene) bonded to the
top surface. This combination provides an extremely low friction sliding surface (lubrication is not
required). The upper sliding plate should be examined evidence of separation (such as cracked welds) of
the stainless steel - the extent of any recent movement can often be determined by examining the stainless
steel plate. The lower plate should be examined for any de-bonding of the PTFE. Expansion Pot bearings
may be “guided” (lateral movement is restricted) or “non-guided” (free to move laterally). On unguided
expansion bearings, note any evidence of lateral movement. On guided expansion bearings, look for
evidence of wear, binding, or deterioration of the guide system.

Condition State 1: Pot/Disc bearing is in good condition and is functioning as intended. On expansion
bearings, alignment is within design limits and is appropriate for the current temperature. Bearing is free
of corrosion and debris (no restriction of movement). All bearing components are properly aligned and
properly seated. Confined elastomer has little or no deterioration - there is no evidence of the elastomer
extruding from the cylinder. Guide/restraint devices (if present) are intact and are functioning properly.
Anchor bolts are bearing seat are sound (there is no loss of bearing area).

Condition State 2: Pot/Disc bearing has moderate deterioration - bearing function may be slightly
restricted (cleaning or repair may be recommended). On expansion bearings, alignment may be near
design limits (or inappropriate for the current temperature), but is still tolerable. Bearing assembly may
have corrosion or may be covered with debris (there may be a slight restriction of movement). Primary
bearing components (piston, cylinder, sliding plate, etc.) may be slightly tipped, offset, or out of
alignment. Confined elastomer may have some deterioration, or may have started to extrude along the
edge of the cylinder. Guide/restraint devices (if present) may be worn, loose, or out of alignment (there
may be minor binding). Anchor bolts may be corroded, but remain intact. The bearing seat may have
moderate deterioration (there may be a slight loss of bearing area).

Condition State 3: Pot/Disc bearing has severe deterioration, and is no longer functioning as intended
(repair or replacement may be necessary). On expansion bearings, alignment may be beyond design
limits. Bearing mechanism may be frozen (seized) or severely restricted Primary bearing components may
severe section loss, wear, or misalignment - they may have jammed, come loose or otherwise failed.
Confined elastomer may have severe deterioration, or may be actively extruding from the cylinder.
Guide/restraint devices (if present) may have failed. Anchor bolts may have failed. Bearing seat may have
severe deterioration (there may be significant loss of bearing area) - supplemental supports or load
restrictions may be warranted.
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3.5.2 Pin & Hanger (or Fixed Pin) Assemblies

On continuous steel bridges with cantilever or suspended spans (where the end of one span is supported
by an adjacent span), the connection detail may consist of a pinned assembly. A pin & hanger assembly
typically consists of two vertical hanger plates with pinned connections at the top and bottom - this allows
both rotation and longitudinal movement of the superstructure. A fixed pin assembly typically consists of
a single pin - this allows rotation, but restricts longitudinal movement of the superstructure.
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Pinned assemblies are relatively rare in Minnesota - most are found on multiple girder/beam bridges
constructed from 1935-1975, but some can be found on long-span two-girder or truss bridges (on truss
bridges, the hanger member may be similar to other truss members). On any bridge that carries highway
traffic, pinned assemblies are considered to be “special features”, and require periodic ultrasonic
examination (see Mn/DOT Tech Memo #02-22-B-01). On two-girder or truss bridges (that carry highway
traffic), pinned assemblies are considered to be “fracture critical” members - the failure of a pin or hanger
plate could result in the collapse of a span.

On a typical suspended span, one end is supported by fixed pin assemblies, while the expansion end is
supported by pin & hanger assemblies To prevent lateral movement of the superstructure, the expansion
end will often incorporate a guide/restraint system (such as a wind transfer pin assembly). Some bridges
in Minnesota (particularly along the Red River Valley) have “swivel hinges” - the center girder will have
a fixed pin assembly, while the other girders will all have pin & hanger assemblies.

Pinned assemblies should be examined for deterioration, function, alignment, as well as the soundness of
the superstructure support. All of these factors should be taken into consideration when rating a pinned
assembly. All components of a pinned assembly (pins, plates, pin caps, nuts, washers, spacers, etc.)
should be examined for wear, corrosion, defects, cracks, bending, loosening or misalignment. Note:
Severe pack rust can deform hanger plates or result in failure of pinned connections.

Periodic measurements should be taken to verify the proper function of pin & hanger assemblies (be sure
to record the temperature at the time of inspection). As a frozen pin will transfer additional bending
stresses to the hanger plates, any significant restriction of a pin & hanger assembly should be identified
and analyzed immediately. Note: While the presence of fretting rust (a red-colored dust resulting from the
wearing of steel surfaces) indicates that recent movement has occurred, it may also indicate inadequate
lubrication. '
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Element #161: Pin & Hanger (or Fixed Pin) Assembly

¢ Element #160: Pin & Hanger (or Fixed Pin) Assembly - Unpainted Weathering Steel
¢ Element #161: Pin & Hanger (or Fixed Pin) Assembly - Painted Steel

There are two AASHTO CoRe elements for pinned assemblies. However, Mn/DOT only uses Element
#161 (Element #160 should not be used - the condition rating description for this element is not included
in this manual). Element #161 should be used for all pin & hanger (or fixed pin) assemblies - this is an
“each” item, a single condition state must be determined for each pinned assembly.

Condition State 1: Pinned assembly has little or no deterioration - it is free of debris and properly
aligned. All components (pins, plates, pin caps, nuts, washers, spacers, etc.) are in good condition. Paint
system (if present) is sound - there is no notable corrosion (or section loss). Supporting steel
superstructure has little or no deterioration.

Condition State 2: Pinned assembly has minor deterioration. There may be minor debris, but there is no
restriction of movement - lubrication system (if present) is functioning properly. Assembly components
(pins, plates, pin caps, nuts, washers, spacers, etc.) may have minor wear or deterioration, but remain in
proper position. Longitudinal alignment is within design limits and is appropriate for the current
temperature. Lateral restraint/guide systems (if present) are functioning as intended - there is no notable
lateral misalignment. Paint system (if present) may have some deterioration - corrosion may be present,
but any section loss (or pack rust) is incidental. Supporting steel superstructure may have minor
deterioration. :

Condition State 3: Pinned assembly has moderate deterioration, but is still functioning as intended.
Debris or corrosion may have resulted in a slight restriction of movement (cleaning and/or lubrication
may be recommended). Pins or plates may have moderate wear (fretting rust may be present). Primary
connections (nuts, pin caps, etc.) remain intact - secondary components (washers, spacers, cotter pins,
etc.) may be loose or misaligned. Longitudinal alignment may be near the design limits, or may be
somewhat inappropriate for the current temperature. Lateral restraint/guide systems may be worn or loose
- there may be slight lateral misalignment. Paint system (if present) may have extensive deterioration -
surface corrosion may be prevalent (notable section loss or pack rust may be present). Supporting steel
superstructure may have moderate deterioration.

Condition State 4: Pinned assembly has extensive deterioration - the function may be impaired, but the
load-carrying capacity has not been significantly reduced. Debris or corrosion may be restricting
movement (cleaning and/or lubrication may be required). Pins or plates may have extensive wear or slight
deformation (cracks or other defects may be present). Primary connections (nuts, pin caps, etc.) may have
started to work loose - secondary components (washers, spacers, cotter pins, etc.) may be missing. '
Longitudinal alignment may be at the design limits (contacting or binding), or may be completely
inappropriate for the current temperature. Lateral restraint/guide systems may have failed, or there may be
excessive lateral misalignment. Paint system (if present) may have failed - there may be extensive
corrosion, with significant section loss (or pack rust). Supporting steel superstructure may have extensive
deterioration.

Condition State 5: Pinned assembly has severe or critical deterioration. The load-carrying capacity has
been significantly reduced - structural analysis or immediate repairs may be required. Movement may be
completely restricted (assembly may be frozen or binding). Pins or plates may have severe wear,
deformation, or cracking. There may be severe longitudinal or lateral misalignment. Primary connections
may have failed. There may be severe section loss or pack rust. Supporting steel superstructure may have
severe or critical deterioration.
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3.5.3 Hinge Bearing Assemblies

On continuous bridges with cantilever or suspended spans (where the end of one span is supported by an
adjacent span), the connection detail may consist of a hinge bearing assembly. Hinge bearings may be
expansion (permitting longitudinal movement of the superstructure) or fixed (resisting longitudinal
movement of the superstructure). Most hinge bearings are designed to allow rotation of the superstructure
due to live load deflection - some are designed to restrict lateral movement of the superstructure. Hinge
bearings can include a wide variety of bearing assembly types (rocker, roller, sliding plate, or elastomeric

pad).

In Minnesota, hinge bearings are very common on steel multi-beam bridges constructed in the 1960’s and
1970’s - they can also be found on concrete box girder and steel truss bridges (they are seldom used in
new bridges). Incorporating a hinge bearing simplifies structural analysis, as by allowing rotation, the
bending moments are isolated. Hinge bearings are typically “cantilevered” (offset from the piers), to
reduce deterioration of the substructure from leaking deck joints.
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While hinge bearing assemblies are not classified as “special features” (like pin & hanger assemblies),
these details should be given special attention during each inspection. A malfunctioning hinge bearing
could result in damage to adjacent deck, superstructure, or substructure elements. Misalignment of a
hinge bearing may indicate significant problems elsewhere on the bridge (such as substructure settlement
or tipping).
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As there are no AASHTO CoRe elements to rate the condition of hinge bearing assemblies, Mn/DOT has
added two PONTIS elements...

¢ Element #373: Steel Hinge Assembly (Painted or Unpainted)
¢ Element #379: Concrete Hinge Assembly

Element #373 applies to hinge bearings on steel superstructures (it is rated on a scale of 1-5); Element
#379 applies to hinge bearings on concrete superstructures (it is rated on a scale of 1-4). Hinge bearing
assemblies should be examined for deterioration, function, alignment, as well as the soundness of the
superstructure support. All of these factors should be taken into consideration when rating a hinge bearing
element.

During a routine inspection, hinge bearings are typically observed from ground level (binoculars.are
helpful). If problems are observed during a routine inspection, an in-depth inspection (using some type of
access equipment) should be scheduled. The following items should be emphasized when inspecting a
hinge bearing assembly...

e Hinge bearing assemblies should be examined for corrosion or debris. Adjacent deck joints and
deck drainage systems should be examined for leakage, clogging, or other malfunction that might
be subjecting the hinge bearing to excessive water, salt, or debris.

¢ The hinge bearing components (rockers, rollers, sliding plates, elastomeric pads, pins, nuts,
washers, cotter pins, spacers & guide tabs) should be examined for wear, corrosion, defects,
cracks, bending, loosening or misalignment. Excessive movement (or noise) at the hinge bearing
under live loads may indicate bearing malfunction.

¢ On expansion hinge bearings, proper function is a primary concern - the inspector should verify
that longitudinal movement is not restricted (any significant restriction should be identified and
analyzed immediately). Obvious visual evidence of recent movement (such as scrape marks on
contact surfaces) should be noted: The adjacent superstructure and deck should be examined for
any evidence of contacting (or binding) that might be restricting expansion. To verify proper
function, periodic measurements should be taken (preferably at a clean, easily identifiable
location) - be sure to record the temperature when the measurements were taken. If the hinge
bearings cannot be accessed up-close, measurements can be taken at adjacent deck joints, curb
plates, or railings.

¢ The longitudinal and lateral alignment of the hinge bearing should be observed and noted (any
significant misalignment should be identified and analyzed immediately). On expansion hinge
bearings, the longitudinal alignment should be appropriate for the current temperature, and the
alignment of adjacent hinge bearings should be similar. ' :

e Like any bearing assembly, the condition of the bearing support member is also of concern, and
may affect the rating. The superstructure adjacent to the hinge bearing assembly should be
examined for deterioration (or evidence of structural distress). On steel beams, the webs, flanges,
and bearing stiffeners should be examined for corrosion, section loss, bulking, or cracking. On
concrete box girders, the concrete surfaces should be examined for structural cracking, leaching,
rust staining, delamination, or spalling (internal inspection of the hinge area is recommended).
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Element #373: Steel Hinge Assembly (Painted or Unpainted)

This element applies to hinge bearing assemblies on steel girders, beams, stringers, trusses (or other steel
bridges). This includes hinge bearing assemblies of any type (rocker, roller, sliding plate, or elastomeric
pad), and includes both expansion and fixed hinge bearing assemblies. While this element typically refers
to cantilever hinges on steel beams or girders, it can be used to rate any bearing assembly where a steel
superstructure element bears upon another steel superstructure element. This is an “each” item, a single
condition state must be determined for each hinge assembly.

Condition State 1: Steel hinge bearing assembly has little or no deterioration - it is free of debris and
properly aligned. All bearing components (rockers, rollers, sliding plates, pads, pins, nuts, washers, cotter
pins, etc.) are in good condition. Paint system (if present) is sound - there is no notable corrosion.
Supporting steel superstructure has little or no deterioration.

Condition State 2: Steel hinge bearing assembly has minor deterioration. There may be minor debris, but
there is no restriction of movement - lubrication system (if present) is functioning properly. Bearing
components (rockers, rollers, sliding plates, pads, pins, nuts, washers, cotter pins, etc.) may have minor
wear or deterioration, but remain in proper position. Longitudinal alignment is within design limits and is
appropriate for the current temperature. Lateral restraint/guide systems (if present) are functioning as
intended - there is no notable lateral misalignment. Paint system may have some deterioration - corrosion
may be present, but any section loss is incidental. Supporting steel superstructure may have minor
deterioration. :

Condition State 3: Steel hinge bearing assembly has moderate deterioration, but is still functioning as
intended. Debris or corrosion may have resulted in a slight restriction of movement (cleaning and/or
lubrication may be recommended). Primary bearing components (rockers, rollers, sliding plates,
elastomeric pads, pins, etc.) may have moderate wear (or deterioration), or slight misalignment.
Secondary bearing components (bolts, nuts, washers, spacers, guides, cotter pins, etc.) may be loose or
missing. Longitudinal alignment may be near the design limits, or may be somewhat inappropriate for the
current temperature. Lateral restraint/guide systems may be worn, loose, or slightly binding - there may
be slight lateral misalignment. Paint system may have extensive deterioration - surface corrosion may be
prevalent (notable section loss may be present). Supporting steel superstructure may have moderate
deterioration. '
Condition State 4: Steel hinge bearing assembly has extensive deterioration - bearing function may be
impaired, but the load-carrying capacity has not been significantly reduced. Debris or corrosion may be
restricting movement (cleaning and/or lubrication may be required). Primary bearing components
(rockers, rollers, sliding plates, elastomeric pads, pins, etc.) may have extensive wear (or deterioration), or
may be misaligned. Longitudinal alignment may be at the design limits (contacting or binding), or may be
completely inappropriate for the current temperature. Lateral restraint/guide systems may have failed, or
there may be excessive lateral misalignment. Paint system may have failed - there may be extensive
corrosion, with significant section loss. Supporting steel superstructure may have extensive deterioration.

Condition State 5: Steel hinge bearing assembly has severe or critical deterioration. The load-carrying
capacity has been significantly reduced - structural analysis or immediate repairs may be required.
Bearing movement may be completely restricted (primary bearing components may be frozen, binding, or
severely out of alignment.). Longitudinal or lateral misalignment may have resulted in significant loss of
bearing area. There may be severe section loss. Supporting steel superstructure may have severe or -
critical deterioration.
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Element #379: Concrete Hinge Assembly

This element applies to hinge bearing assemblies on concrete box girders (or other concrete bridges). This
includes hinge bearing assemblies of any type (rocker, roller, sliding plate, or elastomeric pad), and
includes both expansion and fixed hinge bearing assemblies. While this element typically refers to
cantilever hinges on concrete box girders, it can be used to rate any bearing assembly where a concrete
superstructure element bears upon another concrete superstructure element. This is an “each” item, a
single condition state must be determined for each hinge assembly (if the quantity of individual bearings
cannot be determined, the entire hinge joint can be rated as one unit).

Condition State 1: Concrete hinge bearing assembly has little or no deterioration. There may be minor
debris, but there is no restriction of movement - lubrication system (if present) is functioning properly.
All bearing components (rockers, rollers, sliding plates, pads, pins, nuts, washers, cotter pins, etc.) are in
good condition. Longitudinal alignment is within design limits and is appropriate for the current
temperature. Lateral restraint/guide systems (if present) are functioning as intended - there is no notable
lateral misalignment. Supporting concrete superstructure may have superficial cracking or staining, but
there are no delaminations, spalls, or repair patches.

Condition State 2: Concrete hinge bearing assembly minor to moderate deterioration, but is still
functioning as intended. Debris or corrosion may have resulted in a slight restriction of movement
(cleaning and/or lubrication may be recommended). Primary bearing components (rockers, rollers, sliding
plates, elastomeric pads, pins, etc.) may have moderate wear, moderate deterioration, or slight
misalignment. Secondary bearing components (bolts, nuts, washers, spacers, guides, cotter pins, etc.) may
be loose or missing. Longitudinal alignment may be near the design limits, or may be somewhat
inappropriate for the current temperature. Lateral restraint/guide systems may be worn or loose - there
may be slight lateral misalignment. Supporting concrete superstructure may have moderate cracking,
scaling, leaching, or staining. There may be some delamination & spalling - but any exposure of
reinforcement or tensioning steel is limited. Patched areas (if any) remain sound.

Condition State 3: Concrete hinge bearing assembly has extensive deterioration - the function may be
impaired, but the load-carrying capacity has not been significantly reduced. Debris or corrosion may be
restricting movement (cleaning and/or lubrication may be required). Primary bearing components
(rockers, rollers, sliding plates, elastomeric pads, pins, etc.) may have extensive wear, extensive
deterioration, or significant misalignment. Longitudinal alignment may be at the design limits (contacting
or binding), or may be completely inappropriate for the current temperature. Lateral restraint/guide
systems may have failed, or there may be excessive lateral misalignment. Supporting concrete
superstructure may have extensive scale, cracking, leaching, or rust/water staining. There may be
significant delamination & spalling (exposed reinforcement or tensioning system may have some section
loss). Structural cracks (shear or flexure) may be present. :

Condition State 4: Concrete hinge bearing assembly has severe or critical deterioration. The load-
carrying capacity has been significantly reduced - structural analysis or immediate repairs may be
required. Bearing movement may be completely restricted (primary bearing components may be frozen,
binding, or severely out of alignment.). Longitudinal or lateral misalignment may have resulted in _
significant loss of bearing area. Supporting concrete superstructure may have severe structural cracking or
spalling (exposed reinforcement or tensioning system may have significant section loss).
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3.5.4 Steel Cables

Steel cables are used in suspension bridges, cable-stayed bridges, and tied arch bridges. The rating of a
steel cable should take into consideration both the condition of the cable, as well as the condition of the
cable anchorage.

Element #146: Steel Cable - Uncoated

This element applies to bare steel cables (such as suspension, hanger, or tie cables) that serve as a primary
structural element on a bridge. The quantity is expressed as an each item.

Condition State 1: Steel cable (including cable anchorages) has little or no corrosion.

Condition State 2: Steel cable may have moderate surface corrosion (no section loss). Cable banding is
intact. Cable anchorages have no evidence of distress.

Condition State 3: Steel cable may extensive surface corrosion, but any section loss is incidental (the
load carrying capacity has not been reduced). There may be minor wear or abrasion at contact points.
Cable banding may have started to loosen. Cable anchorages may show evidence of loosening or slight

slippage.

Condition State 4: Steel cable may have advanced corrosion (significant section loss). The load carrying
capacity has been reduced - structural analysis or immediate repairs may be required. Cable may have
severe wear or abrasion at contact points. Cable banding may have failed - cable strands may be loose or
broken. Cable anchorages may have significant slippage.

Element #147: Steel Cable - Coated or Encased

This element applies to coated steel cables (such as suspension, hanger, or tie cables) that serve as a
structural element on a bridge. This can include cables that are painted, galvanized, covered with a
protective sheathing, or encased in a conduit. The quantity is expressed as an each item.

Condition State 1: Cable coaﬁng (or encasement) is sound and functioning as intended to protect the
cable (and cable anchorages) - there is no corrosion.

Condition State 2: Cable coatmg (or encasement) may have minor deterioration (peeling, cracking,
fading, etc.) - surface corrosion may have formed.

Condition State 3: Cable coating (or encasement) has moderate deterioration - surface corrosion may be
prevalent, but there is no section loss. Cable may have superficial wear or abrasion at contact points.
Cable anchorages have no evidence of distress.

Condition State 4: Cable coating (or encasement) has extensive deterioration. There may be extensive
surface corrosion, but any section loss is incidental (the load carrying capacity has not been reduced).
There may be minor wear or abrasion at contact points. Cable banding may have started to loosen. Cable
anchorages may show evidence of loosening or slight slippage.

Condition State 5: Coated steel cable may have advanced corrosion (mgmﬁcant section loss) The load
carrying capacity has been reduced - structural analysis or immediate repairs may be required. Cable may
have severe wear or abrasion at contact points. Cable banding may have failed - cable strands may be
loose or broken. Cable anchorages may have significant slippage.
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3.5.5 Secondary Structural Elements

-Element #380: Secondary Structural Elements

This element applies to any type of secondary structural element. This can include superstructure
members such as diaphragms, lateral bracing, struts, truss portal & sway bracing, or shear keys. This can
include substructure elements such as pier crash struts or cross bracing. This can include specialized
elements on movable spans (such as sheaves, trunnions, turntables, or counterweights). This includes any
material (or combination of materials). The quantity is expressed as an each item - the quantity can be
listed as “1” (it isn’t necessary to count the total number of secondary elements on a bridge).

Condition State 1: Secondary elements have little or no deterioration. Steel members have little of no
corrosion - the paint system (if present) is sound & functioning. Concrete members may have superficial
cracking. Timber members may have superficial cracking or splitting. All connections are sound (no
evidence of distress).

Condition State 2: Secondary elements have minor to moderate deterioration. Steel members may have

' moderate paint failure or surface rust - there may be minor flaking or pack rust, but only minimal section
loss. Concrete surfaces may have moderate staining, scale, cracking, or leaching - there may be minor
delaminations & spalls, but there is minimal exposure of reinforcement. Timber members may have
moderate cracks, splits, checks, decay, or fire damage - but there is no evidence of structural distress
(crushing or sagging). Connections may show have minor distress. There may be superficial traffic impact
damage (minor gouges, spalls, or scrapes), but there is no significant out of plane bending. The element
may have been repaired, or had some sections replaced Any patched, spliced, or remforced areas are
sound.

Condition State 3: Secondary elements have extensive deterioration, but the element is still functioning
as intended. Steel members & connections may have extensive corrosion, with measurable section loss.
Concrete surfaces may have extensive scale, cracking, or leaching/rust staining. Delamination & spalling
may be prevalent (exposed rebar may have measurable section loss). Timber members may have
extensive splits, checks, decay, or fire damage - there may be some sagging or erushing. There may be
moderate traffic impact damage (significant cracking or spalling) - the member may be bent out of plane.
Repaired or reinforced areas may have been re-damaged or began to deteriorate. Connections may be
loosening.

Condition State 4: Secondary elements have severe damage deterioration. Element is no longer
functioning as intended - structural analysis or immediate repairs may be required. Steel members &
connections may have advanced corrosion, with severe section loss. There may be significant fatigue
cracks. Concrete surfaces may have severe structural cracking or extensive spalling (exposed rebar may
have severe section loss). Timber members may have severe structural cracking, sagging, or advanced
decay. There may be severe traffic impact damage - members may be severed or bent severely out of
plane, connections may have been torn loose. Connections may have failed.
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3.5.6 Cast-in-Place (CIP) Piling

Element #382 (Cast-in-Place Piling): This element applies to steel shell piling (typically cylindrical
in cross-section) that are filled with concrete after being driven. The quantity is expressed as an each item.

. Condition State 1: CIP piling has little or no deterioration. Paint system (if present) remains sound. The
steel shell may have minor staining or corrosion, but there is no section loss. There is no notable marine
growth. Piling is relatively straight and properly positioned.

Condition State 2: CIP piling has minor to moderate deterioration. Paint system (if present) may have
moderate deterioration. The steel shell may have moderate surface corrosion, but any section loss is
minor. Marine growth may be present. Piling may be slightly bowed, bent, or out of position.

Condition State 3: CIP piling has extensive deterioration, but the load-carrying capacity has not been
significantly reduced. Paint system may have failed. The steel shell may have extensive flaking rust (with
significant section loss), but there is no exposure.of the concrete fill. There may be extensive marine
growth. Piling may be significantly bowed, bent, or out of position.

Condition State 4: CIP Piling has severe or critical deterioration. The load-carrying capacity of the piling
has been significantly reduced - immediate repairs or structural analysis may be required. The steel shell
may have advanced corrosion (with severe section loss) - the concrete fill may be exposed. Piling may be
severely bowed, bent, or out of position.

3.5.7 Tunnels

Element #381 (Tunnels): This element applies to roadway tunnels of any type or material. This element
includes tunnels constructed by boring, blasting, or by “cut and fill”. Tunnels are typically constructed of
(or lined with) reinforced concrete - exposed surfaces often protected with tile. The quantity is expressed
as a “linear ft.” item and is rated on a scale of 1-4.

Condition State 1: Tunnel has little or no deterioration. Tiles surfaces are sound (there may be
superficial scraping, staining, or discoloration). Concrete surfaces may have superficial cracking, scaling,
or leaching (there are no notable delaminations or spalls). Joints have no notable leakage, separation,
offset, or misalignment.

Condition State 2: Tunnel has minor to moderate deterioration. Tile surfaces may have moderate
staining, discoloration, or deterioration - some tiles may be cracked, delaminated, loose, or missing.
Concrete surfaces may have moderate cracking, scaling, or leaching. There may be minor delamination or
spalling - any exposure of reinforcement is minimal. Joints may have minor leakage, separation, offset, or
misalignment (there is no notable backfill infiltration).

Condition State 3: Tunnel has extensive deterioration, but the function or structural capacity of the
tunnel has not been significantly impaired. Tile surfaces may have extensive deterioration - nutherous
tiles may be cracked, delaminated, loose, or missing. Concrete surfaces may have extensive cracking,
scaling, or leaching. There may be significant structural cracking. Delamination or spalling may be
prevalent (exposed rebar may have measurable section loss). Joints may have significant leakage,
separation, offset, or misalignment (there may be minor backfill infiltration).

Condition State 4: Tunnel has severe or critical deterioration. The function or structural capacity of the
tunnel has been severely impacted - immediate repairs or structural analysis may be required. Tile '
surfaces may have complete failure (the majority of tiles are missing). Concrete surfaces may have severe
scaling or spalling (exposed reinforcement may have significant section loss). There may be severe
structural cracking. Joints may have failed - there may be severe leakage, separation, offset, or
mlsahgnment (there may be significant backfill infiltration).
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3.6 PONTIS Culvert Elements

3.6.1 Inspection Procedures for Culverts

While the FHWA requires inspection of any structure with a total léngth of 20 ft. or greater, Minnesota
State law requires inspection of any structure with a total length of 10 ft. or greater thus, the Mn/DOT
structure inventory includes many small (10-20 ft.) culverts.

While culverts are typically designed to allow drainage below a roadway embankment, they may also
serve as underpasses for vehicles, pedestrians, or livestock. Culverts are designed to support the dead load
of the embankment material as well as live loads from traffic. If the embankment fill is more than 3 ft.
deep, the fill is likely the primary load.

Culverts are constructed of a variety of materials, including concrete (cast-in-place or precast), corrugated
steel plate, stone masonry, timber, or aluminum. The size and shape of a culvert is usually determined by
the hydraulic requirements (the opening must be large enough to carry the design discharge). Culvert
shapes include arch culverts, box culverts, round pipe culverts, pipe-arch culverts, or elliptical culverts. A
culvert may consist of a single barrel or multiple barrels.

. Culverts can be structurally classified as either “flexible” or “rigid”. Steel culverts are typically
considered to be flexible - a flexible culvert derives a significant amount of structural strength from the
surrounding soil (the lateral soil pressure helps to resist vertical loads). Concrete culverts are typically
considered to be rigid - a rigid culvert provides its own structural strength, and does not necessarily
require embankment fill.

A complete culvert inspection should include examining the culvert barrel, end treatments, waterway,
embankment slopes, and the roadway. Ideally, a walk-through inspection of the entire the culvert barrel
should be conducted during low water conditions (high water or ice can prevent inspection of critical
areas). If an adequate walk-through inspection cannot be performed, it should be noted in the inspection
report, and a complete inspection should be performed when conditions allow. If necessary, an
underwater inspection may need to be performed.

During culvert inspection, two main items need to be determined - the hydraulic performance and the
structural condition...

Hydraulic Performance: Poor hydraulic performance can result in excessive ponding, flooding of
adjacent properties, or washouts of the embankment and roadway. The inspector should note any
conditions that might reduce the hydraulic performance of the culvert.

‘®  Poor horizontal or vertical channel alignment can reduce hydraulic efficiency, increase
sedimentation;-or accelerate embankment erosion. Culverts on flat grades may have excessive
sediment, culverts on steep grades may have outlet scour.

¢ Accumulation of debris at the inlet (or excessive sedimentation within the barrel) can reduce the
culvert's hydraulic capacity, accelerate embankment erosion, or alter the channel alignment.
While some sedimentation is inevitable, any excessive sedimentation should be noted.

e Changes in land use such as wetland drainage, deforestation, or increased development can
significantly increase the runoff (and resultant discharge) that a culvert must carry. Channel
changes upstream (or immediately downstream) of the culvert can result in overtopping of the
roadway. The inspector should note the high water elevation (or freeboard), as well as any
evidence of overtopping.
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Structural Condition: Although culverts generally deteriorate at a slower rate than bridges, poor
structural condition can eventually result in load restrictions or failure. The inspector should note any
evidence of structural deterioration or distress - this includes material deterioration, barrel shape, and joint
misalignment/separation. Photographs are useful for comparison to previous (or future) inspections.

Material Deterioration: The inspector should inspect all visible surfaces of the culvert, and note both the
extent and severity of any significant material deterioration.

¢ Concrete culverts should be examined for scaling, cracking, leaching, rust stains, delaminations,
or spalls. Severe cracking may indicate uneven settlement or structural overloading (from traffic
or excessive earth pressure). Any significant spalling (with exposed reinforcing steel). should be
documented. Connection bolts on pre-cast concrete culverts should be examined for corrosion.

e Steel culverts should be examined for corrosion (particularly along the waterline). Bolted seams
should be examined for cusping, loose or missing bolts, and cracking around bolt holes.

e Timber culverts should be examined for weathering, warping, decay, fire damage, insect damage,
or loose connections. Defects or connections can provide openings for moisture (and eventually
decay) - any evidence of decay (such as fruiting bodies, staining, or surface depressions) should
be noted.

¢ Masonry culverts should be examined for weathering, cracks, spalls, crushing, or misalignment of
the masonry blocks. The mortar joints should be examined for any deterioration.

¢ Aluminum culverts are relatively resistant to corrosion, but will corrode rapidly in highly alkaline
environments. Bolted seams should be checked with a torque wrench (125 fi-Ibs to 150 fi-Ibs).

Barrel Shape: As flexible culverts (steel, aluminum, or timber) rely upon the surrounding soil to provide
lateral support, embankment stability is essential. Deflection or distortion of the barrel may indicate -
instability of the supporting soil, and may reduce the load-carrying capacity of the culvert. Significant
changes in the barrel shape should be noted (and verified with field measurements).

¢ Deflection is caused differential long-term settlement over the length of the culvert (from
embankment pressure). As the center of the embankment will settle more than the side slopes,
culverts often end up with a low spot below the center of the roadway (steel culverts are often
designed with a camber to compensate for this).

¢ Distortion is any deviation from the design cross-section of the culvert barrel, which should be
symmetrical, with even curvature. Barrel distortion may be caused by uneven settlement,
overloading, or from damage during the initial backfilling. Distortion is more common on
culverts with less than 3 ft. of embankment fill.

Joint Misalignment & Separation: Joint misalignment or separation may be caused by improper
installation, undermining, uneven settlement, or embankment failure. Leaking joints (exfiltration or
infiltration) can eventually result in severe undermining or even culvert failure.

e Exfiltration is water leaking out of the culvert barrel - this can lead to “piping” (water flowing
along the outside of the culvert barrel), which can eventually erode the supporting soil. The
inspector should look for leaking joints and observe the culvert ends for evidence of piping.

e Infiltration is water leaking into the culvert - this can also erode the supporting soil. Infiltration

can be difficult to detect, as the backfill deposits are often washed away. The inspector should
look for staining at the joints on the sides and top of the culvert, or depressions above the culvert.
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3.6.2 Condition Rating Guidelines for Culverts

Like bridges, culverts must be rated using both the NBI and PONTIS element condition ratings...

NBI Condition & Appraisal Ratings: The overall structural condition of a culvert should be rated using
the NBI Culvert Rating (FHWA Item #62 - see Section 2.1.5). The NBI condition ratings for deck,
superstructure, and substructure (FHWA Items #58, 59, and 60) should all be listed as “N”.

If the culvert is designed to carry water (even when the channel running through the culvert is normally
dry), the channel should be rated using NBI Channel & Channel Protection Condition Rating (FHWA
Item #61- see Section 2.1.4). This rating should reflect the channel alignment, as well as the presence of
any sedimentation or debris. Note: If FHWA Item #61 is rated, the Waterway Adequacy Appraisal Rating
(FHWA Item #71- see Section 2.2.1) must also be rated - this rating is primarily based upon the frequency
of overtopping of the roadway during high water events. '

PONTIS Element Condition Ratings: The condition of the culvert barrel should be rated using one of
the four AASHTO CoRe Elements (depending upon the material type). The quantity is expressed in linear
feet, as measured along the length of the barrel (multiplied by the number of barrels). If the condition
varies along the length of the culvert barrel, more than one condition state may be used (all culvert barrel
elements are rated on a scale of 1-4). '

Element #240 - Steel Culvert (LF)

Element #241 - Concrete Culvert (LF)

Element #242 - Timber Culvert (LF)

Element #243 - Masonry, Combination, or Other Material Culvert (LF)

Mn/DOT has added Element #388 to rate the condition of the headwalls, wingwalls, and aprons (or any
other type of culvert end treatment), and has added Element #421 to rate the condition of culvert footings.

The condition of the roadway above the culvert should be rated using Element #987 (roadway over
culvert). The inspector should note any settlement or cracking of the roadway, as this may indicate culvert
distortion (or voiding of backfiil). On flexible (steel) culverts; look for settlement above the centerline of
the culvert. On rigid (concrete) culverts, look for settlement along the edges of the culvert. If applicable,
the inspector should also rate Element #981 (signing) and Element #982 (approach guardrail).

The condition of the culvert embankment slopes should be rated using Element #985 (slopes & slope
protection) - embankment erosion may be the result of channel scour or roadway drainage. If scour is
present, Element #361 (scour smart flag) should be also be rated, if slope erosion is due to roadway
drainage, Element #984 (deck & approach drainage) should also be rated.

Related Structure Inventory Items: The Mn/DOT structure inventory includes three culvert items - the
culvert type, the culvert barrel length, and the culvert fill depth. The culvert type item describes the

culvert material, barrel dimensions, and number of barrels. The culvert barrel length item indicates the
culvert barrel length (to the nearest foot) as measured along the centerline of the culvert. These two
inventory items should correlate with the PONTIS elements selected for the culvert.

The culvert fill depth item indicates the total depth of fill material (including the wearing surface, if any)
that is supported by the culvert. This item is displayed to feet (rounded to the hundreds of a foot). The
inspector should note the culvert fill depth on the inspection report, as this may affect the load-carrying
capacity of the culvert. For example, if the roadway has been widened (and the culvert extended), the
embankment depth may increase significantly.
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3.6.3 Steel Culverts (Element #240)

This element applies to steel culverts of any type or shape.

Condition State 1: Steel culvert has little or no deterioration. The barrel has no deflection or distortion.
The protective coating (if any) is sound. There may be minor staining or surface corrosion, but there is no
section loss. All seams and joints are sound - there is no distress or leakage.

Condition State 2: Steel culvert has minor to moderate deterioration. The barrel may have slight
deflection or distortion. The protective coating (if any) may have moderate deterioration. There may be
moderate surface corrosion or minor section loss (surface pitting). Bolted seams may have minor distress,
but all bolts are secured, and there is no cracking around the bolt holes. Joints may have minor leakage,
but there is no backfill infiltration.

Condition State 3: Steel culvert has extensive deterioration, but the function or structural capacity of the
culvert has not been significantly impaired. The barrel may have measurable deflection or distortion
(sagging, flattening, or buckling). The protective coating may have failed. There may be extensive surface
corrosion or measurable section loss. Bolted seams may have obvious distress (seams may be cusped or
cocked). Bolts may be loose or misaligned - cracks may have formed around the bolt holes. Joints may
have moderate leakage - there may be minor backfill infiltration. '

Condition State 4: Steel culvert has severe or critical deterioration. The function or structural capacity of
the culvert has been severely impacted - immediate repairs or structural analysis may be required. The
barrel may have severe deflection or distortion (sagging, buckling, or crown reversal). There may be
advanced corrosion & severe section loss (large sections rusted through). Bolted seams may have failed.
Joints may have severe leakage or separation - there may be significant backfill infiltration.

3.6.4 Concrete Culverts (Element #241)
This element applies to reinforced concrete culverts (pre-cast or cast-in-place) of any type or shape.

Condition State 1: Concrete culvert has little or no deterioration. There may be superficial cracking,
scaling, leaching, or staining (there are no delaminations or spalls). Joints have no leakage, separation,
offset, or misalignment. Connection bolts (if any) may have minor surface corrosion.

Condition State 2: Concrete culvert has minor to moderate deterioration. There may be moderate
cracking, scaling, leaching, or staining. There may be minor delamination or spalling - but any exposure
of reinforcement is minimal. Joints may have minor leakage, separation, offset, or misalignment (there is
no backfill infiltration). Connection bolts may have moderate corrosion.

Condition State 3: Concrete culvert has extensive deterioration, but the function or structural capacity of
the culvert has not been significantly impaired. There may be extensive cracking, scaling, leaching or
staining. Structural cracking may be present. Delamination & spalling may be prevalent (exposed rebar
may have section loss). Joints may have moderate leakage, separation, offset, or misalignment (there may
be minor backfill infiltration). Connection bolts may have severe corrosion (or other distress).

Condition State 4: Concrete culvert has severe or critical deterioration. The function or structural
capacity of the culvert has been severely impacted - immediate repairs or structural analysis may be
required. There may be severe structural cracking. There may be severe scaling or spalling (exposed
reinforcement may have significant section loss). Joints may have severe leakage, separation, offset, or
misalignment (there may be significant backfill infiltration). Connection bolts may have failed.
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3.6.5 Timber Culverts (Element #242)

This element applies to timber culverts of any type or shape. .

Condition State 1: Timber culvert has little or no deterioration. The barrel has no distortion or deflection.
There may be superficial weathering, splitting, cracking, or staining. There is no decay, fire damage,

- structural distress, or leakage. Timber members are properly aligned and orientated, connections are
secure. '

Condition State 2: Timber culvert has minor to moderate deterioration. Barrel may have slight deflection
or distortion. There may be moderate weathering, cracking, or splitting. There may be minor decay, fire
damage, or structural distress. There may be minor leakage, but there is no backfill infiltration. Timber
members may be slightly warped, separated, offset or out of alignment. Connections may have minor
deterioration or distress, but fasteners remain secure.

Condition State 3: Timber culvert has extensive deterioration, but the function or structural capacity of
the culvert has not been significantly impaired. Barrel may have measurable deflection or distortion.
There may be extensive weathering, cracking, or splitting. There may be moderate decay, fire damage, or
structural distress (slight crushing or sagging). There may be moderate leakage (or evidence of backfill
infiltration). Timber members may be significantly warped, separated, offset or out of alignment.
Connections may have moderate deterioration or distress (fasteners may be loose).

Condition State 4: Timber culvert has severe or critical deterioration. The function or structural capacity
of the culvert has been severely impacted - immediate repairs or structural analysis may be required.
Barrel may have severe deflection or distortion. Timber members may have severe cracking, fire damage,
or structural failure (significant crushing or sagging). There may be severe leakage or backfill infiltration.
Connections may have failed. Timber members may be broken, missing, or severely out of alignment.

3.6.6 Masonry, Other, or Combination Material Culverts (Element #243)

This element includes masonry arch culverts, aluminum box culverts, or any other culvert not adequately
described by elements #240, #241, or #242. :

Condition State 1: Culvert has little or no deterioration - the barrel has no deflection or distortion. Joints
have no leakage. Masonry may have superficial cracking (mortar joints are sound). Steel (or aluminum)
may have surface corrosion. Concrete may have superficial cracking or scale. All members are properly
aligned and orientated. All connections are secure.

Condition State 2: Culvert has minor to moderate deterioration - the barrel may have slight deflection or
distortion. Joints may have minor leakage, but there is no backfill infiltration. Masonry may have
moderate cracking or spalling (mortar joints may have minor deterioration). Steel (or aluminum) may
have moderate surface corrosion, with minor surface pitting. Concrete may have moderate scaling or
cracking - there may be minor delamination or spalling. Members may be slightly warped, separated,
offset, or out of alignment. Connections may have minor deterioration or distress, but fasteners remain
secure.

Condition State 3: Culvert has extensive deterioration, but the function or structural capacity of the
culvert has not been significantly impaired. The barrel may have measurable deflection or distortion.
Joints may have moderate leakage (or evidence of backfill infiltration). Masonry may have extensive
cracking or spalling (mortar joints may have significant deterioration). Steel (or aluminum) may have
extensive corrosion, with measurable section loss. Concrete may have extensive scaling, or cracking -
delamination & spalling may be prevalent (exposed rebar may have section loss). Members may be
significantly warped, separated, offset, or out of alignment. Connections may have moderate deterioration
or distress (fasteners may be loose).
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Condition State 4: Culvert has severe or critical deterioration. The function or structural capacity of the
culvert has been severely impacted - immediate repairs or structural analysis may be required. Barrel may
have severe deflection or distortion. Joints may have severe separation, leakage or backfill infiltration.
Masonry may have severe cracking or spalling - mortar joints may have failed. Steel (or aluminum) may
have advanced corrosion, with severe section loss. Concrete may have severe structural cracking or
extensive spalling (exposed rebar may have severe section loss). Members may be broken, missing, or
severely out of alignment. Connections may have failed.

3.6.7 Culvert End Treatments (Element #388)

This element applies to culvert headwalls, wingwalls, or other end treatments - this includes any material
(or combination of materials). The quantity is expressed as an “each” item - on a typical culvert, the
quantity will be “2” (one for each end).

Condition State 1: Culvert headwall, wingwall, or end treatment has little or no deterioration. - There
may be superficial weathering or staining. Timber may have superficial cracking or splitting. Steel may
have minor surface corrosion. Concrete may have superficial cracking or scale. Masonry may have minor
cracking (mortar joints are sound). There is no separation, movement, tipping, settlement, or
undermining.

Condition State 2: Culvert headwall, wingwall, or end treatment has minor to moderate deterioration.
Timber may have moderate cracking or splitting - there may be some minor decay or fire damage, but no
evidence of structural distress (crushing, or sagging). Steel may have moderate surface corrosion, minor
surface pitting, or isolated areas of flaking/pack rust. Concrete may have moderate cracking, scaling,
leaching, or rust/water staining - there may be some surface delamination or spalling. Masonry may have
moderate spalling, splitting, or weathering (mortar joints may have moderate deterioration). Protective
coatings (if any) may have minor/moderate failure. Any structural repairs (patches or reinforced sections)
remain sound. There may be minor settlement, movement, tilting or separation. The apron may have
minor undermining.

Condition State 3: Culvert headwall, wingwall, or other end treatment has extensive deterioration, but
the function of the culvert has note been significantly impaired. Repairs may be required. Timber may
have extensive splits, checks, decay, or fire damage - there may be some sagging or crushing, Steel may
have extensive corrosion, with measurable section loss. Concrete may have extensive scale, cracking, or
leaching/rust staining. Delamination & spalling may be prevalent (exposed rebar may have measurable
section loss). Masonry may have extensive spalling, splitting, cracking, or weathering. Masonry joints
may have extensive deterioration — courses may have slight separation or offset. Protective coatings (if
any) may have complete failure. Structural repairs (patches or reinforced sections) may have begun to
deteriorate. Wingwalls may have (significant) measurable settlement, movement, tilting, or separation.
The apron may have moderate undermining. ' ‘

Condition State 4: Culvert headwall, wingwall, or end treatment has severe deterioration, the function or
structural capacity of the culvert has been severely impacted - immediate repairs or structural analysis
may be required. Timber may have severe structural cracking or advanced decay — there may be severe
sagging or crushing. Steel may have advanced corrosion, with severe section loss. Concrete may have
severe structural cracking or extensive spalling (exposed rebar may have severe section loss). Masonry
may have severe spalling, cracking, splitting, or weathering. Mortar joints may have severe deterioration -
masonry courses may have severe separation or offset. Wingwalls may have severe settlement,
movement, tilting, or separation. The apron may be severely undermined.
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3.6.8 Culvert Footing (Element #421)

This element applies to culvert footings of any material (typically concrete or masonry). This is a “linear
ft.” item, and is rated on a scale of 1-4. This element allows the footings on arch culverts (or any footing-
supported culvert) to be rated separately from the remainder of the culvert barrel. This element should
only be used when the footing (or pedestal extending up from the footing) is above the ground line and is-
visible for inspection. Note: Element #220 (Reinforced Concrete Footing) should not be used for culverts,
as it is classified as a substructure element.

Condition State 1: Culvert footing has little or no deterioration. Concrete may have superficial cracking,
scaling, leaching, or staining (there are no delaminations or spalls). Masonry may have superficial
cracking (mortar joints are sound). There is no settlement or undermining.

Condition State 2: Culvert footing has minor to moderate deterioration. Concrete may have moderate
cracking, scaling, leaching, or staining. There may be minor delamination or spalling - but any exposure
of reinforcement is minimal. Masonry may have moderate cracking or spalling (mortar joints may have
minor deterioration). There may be minor settlement or undermining.

Condition State 3: Culvert footing has extensive deterioration, but the function or structural capacity of
the culvert has not been significantly impaired. Concrete may have extensive cracking, scaling, leaching
or staining. Structural cracking may be present. Delamination & spalling may be prevalent (exposed rebar
may have section loss). Masonry may have extensive cracking or spalling (mortar joints may have
significant deterioration). There may be significant settlement or undermining.

Condition State 4: Culvert footing has severe or critical deterioration. The function or structural capacity
of the culvert has been severely impacted - immediate repairs or structural analysis may be required.
Concrete may have severe structural cracking, or severe spalling (exposed reinforcement may have
significant section loss). Masonry may have severe spalling, cracking, splitting, or weathering. Mortar
joints may have severe deterioration - masonry courses may have severe separation or offset. There may
be severe settlement or undermining.
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3.7 PONTIS Smart Flag Elements

PONTIS “Smart Flag” elements identify conditions or problems present on a bridge that are not
adequately addressed by conventional PONTIS element language. Some smart flags refer to specific
problems that may warrant special attention or follow-up action, while some smart flags provide detailed
information about the condition of specific bridge elements or materials. Mn/DOT currently has eleven
PONTIS Smart Flag elements...

Element #356
Element #357
Element #358
Element #359
Element #360
FElement #361
Element #362
Element #363
Element #964
Element #965
Element #966

Fatigue Cracking Smart Flag

Pack Rust Smart Flag

Concrete Deck Cracking Smart Flag
Underside of Concrete Deck Smart Flag
Substructure Settlement & Movement Smart Flag
Scour Smart Flag

Traffic Impact Smart Flag

Section Loss Smart Flag

Critical Finding Smart Flag

Concrete Shear Cracking Smart Flag
Fracture Critical Smart Flag

While the rating scales for PONTIS Smart F lag elements vary, they are all listed as an “each” item - the
quantity should be entered as “1” (there is no need to calculate quantities).

The inspector should be familiar with all of the PONTIS Smart Flag elements, and review them during
each inspection to énsure that all PONTIS Smart Flag elements which pertain to the bridge are displayed
(and properly rated). Most PONTIS Smart Flag elements are not automatically displayed on the MoyDOT
Bridge Inspection Report - the inspector must determine when they should be added and rated. The
exceptions are Smart Flag #964 (displayed on all inspection reports), Smart Flag #361 (displayed on all
scour critical bridges), and Smart Flag #966 (displayed on all fracture critical bridges).

3.7.1 Fatigue Cracking Smart Flag (Element #356)

This smart flag only applies to steel elements that serve as primary bridge supports - it should only be
used if fatigue cracking is actually present. While cracked tack welds should be noted in the inspection
report, they should not be considered in this rating unless they have propagated into the base metal.

. Condition State 1: Fatigue cracking has been arrested (drilled or ground out). Any resultant damage to
the steel element has been repaired (the element may still be fatigue prone).

Condition State 2: Fatigue cracking exists and has not been arrested. Note: this condition state is
normally used when fatigue cracking is initially observed, or when additional fatigue cracking is
observed (after repairs).

Condition State 3: Fatlgue cracking has seriously damaged a steel bridge element. Immediate repairs or
structural analysis may be required.
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3.7.2 Pack Rust Smart Flag (Element #357)

This smart flag only applies to pack rust on steel elements or connections. Pack rust is corrosion between
adjacent steel surfaces that results in deformation due to the expansion of oxidized steel. Pack rust
commonly occurs at pinned or riveted truss connections, between splice plates, and along the edge of
built-up riveted members. Pack rust causes additional stress to the connection, and may result in the
failure of pins, rivets, bolts, or welds. Note: the presence of pack rust typically indicates the presence of
section loss.

Condition State 1: Pack rust has started to form on a steel element or connection (rust staining is evident
along the edges or seams).

Condition State 2: Pack rust has started to distress a steel element or connection (there may be minor
spreading, swelling, or scalloping).

Condition State 3: Pack rust has resulted in significant distress to a steel element or connection. There
may be significant spreading, swelling, or scalloping - steel members may be significantly deformed or
distorted. However, all connectors (pins, rivets, or bolts) remain intact.

Condition State 4: Pack rust has resulted in severe distress to a steel element or connection. Immediate
repairs or structural analysis may be required. Steel members may be severely deformed or distorted, or
connectors (pins, rivets, or bolts) may have failed.

3.7.3 Concrete Deck Cracking Smart Flag (Elelhent #358)

This smart flag is used to rate the extent and severity of cracking in concrete wearing surfaces - if the
deck has a bituminous or gravel wearing surface, there is no need to use this smart flag. Cracking of the
wearing surface will eventually result in chloride contamination of the underlying concrete deck, and
corrosion of the reinforcing steel. This smart flag can be used to track preventative maintenance (crack
sealing), which can increase the service life of the deck. The condition state language for this smart flag is
below is based upon the following general definitions. ..

Crack Width: “hairline cracks” are those too narrow to practically measure, “moderate cracks”
are those large enough to measure, and “severe” cracks are those greater than %” in width (or
otherwise deemed “severe” by the judgment of the inspector).

Crack Density: “minor” crack density is an approximate spacing of 10 fi. or greater,
“moderate” density is a spacing of 5-10 ft., and “severe” density is a spacing of 5 ft. or less (or
otherwise deemed “severe” by the judgment of the inspector).

Condition State 1: Concrete wearing surface has cracks, but the cracks are either sealed or insignificant
in size and density.

Condition State 2: Concrete wearing surface has unsealed cracks of moderate size or density.
Condition State 3: Concrete wearing surface has unsealed cracks of moderate size and density.

Condition State 4: Concrete wearing surface has unsealed cracks of severe size and/or density.
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3.7.4 Underside of Concrete Deck Smart Flag (Element #359)

This smart flag element is used to rate the condition of the underside of concrete decks and slabs - this can
include the deck overhangs (copings). As this smart flag is used by the PONTIS NBI translator, it must be
rated for all bridges with a concrete deck or slab (even if the underside of the deck is concealed by stay-
in-place forms). This smart flag should typically not be used for bridges with an integral superstructure &
deck (such as pre-cast channels, pre-stressed tees, or pre-stressed voided slabs).

" “Distressed area” refers to leaching (efflorescence), salt/ water saturation, rust stains, delaminations,
spalls, temporary repair patches, or other significant deterioration observed on the underside of a
concrete deck or slab.

Condition State 1: Underside of deck (or slab) has little or no distress. There may be superficial cracking
and/or light leaching, but there is no notable spalling or delamination. Stay-in-place forms have no
corrosion.

Condition State 2: Underside of deck (or slab) has minor distress (less than 2% of the total area). There
may be minor cracking, leaching, salt/water saturation, rust staining, spalling, or delamination. Stay-in-
place forms may have surface corrosion, but there is no section loss.

Condition State 3: Underside of deck (or slab) has moderate distress (less than 10% of the total area).
There may be moderate cracking, leaching, salt/water saturation, rust staining, spalling, or delamination.
Stay-in-place forms may have surface corrosion (there may be some section loss). There are no full-depth
failures (or impending failures) - no structural underpinning is present. »

Condition State 4: Underside of deck (or slab) has extensive distress (between 10% and 25% of the total
area). There may be extensive cracking, leaching, salt/water saturation, rust staining, spalling, or
delamination. There may be impending full-depth failures - structural underpinning may be present. Stay-
in-place forms may have severe corrosion and/or extensive section loss.

Condition State 5: Underside of deck (or slab) has severe distress (more than 25% of the total area).
There may be.cracking, leaching, salt/water saturation, rust staining, spalling, or delamination. There may
be full-depth failures - structural underpinning may be required. Stay-in-place forms may have failed.

3.7.5 Substructure Settlement & Movement Smart Flag (Element #360)

This smart ﬂag only applies to bridge substructure elements (piers, abutments, or wingwalls) that show
evidence of settlement, movement, or rotation. It is intended to identify bridges that are experiencing
settlement and to provide some measure of the magnitude of that settlement.

Condition State 1: Substructure elements have visible settlement, movement or rotation. The settlement
has been arrested, appears to have stabilized, or is minor.

Condition State 2: Substructure elements have continuing settlement, movement or rotation. If not
arrested, this could adversely impact the structural integrity of the bridge.

Condition State 3: Substructure elements have severe settlement, movement or rotation - structural
analysis may be warranted.
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3.7.6 Scour Smart Flag (Element #361)

This smart flag applies to scour - the erosion of streambeds and banks due to flowing water. It is intended
to identify bridges that are experiencing scour (or have a history of scour problems) and to provide some
measure of the magnitude of scour. This smart flag is also used to identify bridges that are scour critical,
or require scour monitoring during high water (scour action plans). Note: if the Mi/DOT Scour Code is
listed as D, G, K, O, P, R or U, this smart flag will automatically be added.

During each routine inspection, substructure components that are submerged in water should be
investigated for scour by wading and probing. If the channel is too deep for wading, the underwater
inspection report should be reviewed to determine the condition rating for this smart flag.

Condition State 1: Scour exists, but is of little concern to the structural integrity of the bridge. Note:
bridges with a Mnw/DOT Scour Code of D, G, K, O, P, R or U can be rated as condition 1, even if no scour
is currently present at the bridge site.

Condition State 2: Scour exists that, if left unchecked, could adversely impact the structural integrity of
the bridge.

Condition State 3: Scour exists that is significant enough to warrant analysis of the structure.

3.7.7 Traffic Impact Smart Flag (Element #362)

This smart flag applies to primary structural bridge elements (typically superstructure) that have traffic
impact damage. While this typically refers to damage from high loads, it can include impact damage from
other causes (flood debris, ice dams, etc.). The inspector should note any recent (or previously un-
recorded) damage, and note any repairs. This smart flag should remain even after repairs have been made
~ to provide a history of impact damage to the structure. Note: This smart flag does not apply to damaged
railings or guardrail.

Condition State 1: Impact damage has been repaired (superficial damage may be present). Steel
members have been straightened and/or reinforced. Concrete members have been patched (there is no
exposed reinforcement or tensioning cables).

Condition State 2: Impact damage has occurred, but the structural integrity of the element (or bridge) has
not been significantly reduced. Steel members may be bent out of plane. Concrete members may be
spalled (exposed reinforcement or tensioning cables are still intact).

Condition State 3: Impact damage has occurred and the strength of the member is impaired. Analysis is
warranted to ascertain the serviceability of the bridge.
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3.7.8 Section Loss Smart Flag (Element #363)

This smart flag only applies to primary steel bridge elements that have section loss due to corrosion.
Section loss is typically expressed as a percentage of the total cross-section area of the member (the
percentages in the rating descriptions are included as a general guideline). Note: the presence of flaking
rust or pack rust indicates that at least some section loss is present.

Condition State 1: Steel element has minor section loss (less than 2% of the total cross-section area). If
the steel element has been recently repainted, any previously existing section loss has been reinforced (or
is less than 5% of the total cross-section area).

Condition State 2: Steel element has moderate section loss (from 2% to 5% of the total cross-section
area). If the steel element has been recently repainted, any previously existing section loss is not severe
enough to warrant structural analysis (less than 10% of the effective section). ,

Condition State 3: Steel element has significant section loss, but structural analysis is not yet warranted
(section loss is less than 10% of the total cross-section area) or structural analysis has determined that the
existing section loss has not significantly reduced the structural integrity of the element.

Condition State 4: Steel element has severe section loss (more than 10% of the total cross-section area).
The load-carrying capacity of the element has been significantly reduced - structural analysis or
immediate repairs may be required.

3.7.9 Critical Finding Smart Flag (Element #964)

This smart flag indicates if a critical finding was observed during the inspection. A critical finding (or
deficiency) is any structural condition that, if not promptly corrected, could result in collapse (or partial
failure) of the bridge. This does not include safety-related problems (such as damaged railings, guardrails,
etc.) - while such hazards should be reported and addressed promptly, they are not expected to result in
collapse of the bridge, and are not considered to be critical findings.

Note: this smart flag must be included and rated on all bridge inspection reports - Mn/DOT Technical
Memorandum TM-05-02-B-02 outlines the reporting and follow-up procedures for a critical finding.

Condition State 1: No critical findings were observed during the inspection.

Condition State 2: A critical finding was observed during the inspection. 7he condition should be
thoroughly documented, and the Engineer (and Bridge Owner) should be notified immediately. It
may be necessary to restrict traffic until further evaluatzon can be made or until the situation is
corrected.

70



3.7.10 Concrete Shear Cracking Smart Flag (Element #965)

This smart flag only applies to reinforced concrete or pre-stressed concrete superstructure elements with
existing shear cracks. Shear cracking can result form inadequate shear reinforcement, and typically appear
as diagonal cracks near the supports (inclined towards the center of the span).
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Diagram of anticipated shear crack locations in a simple span reinforced concrete beam,

Condition State 1: Shear cracking is present, but the cracking is isolated and minor (hairline).

Condition State 2: Shear cracking may be present in several locations, but the cracking is minor (no
measurable offset along the crack). Minor leaching or rust staining may be present along the cracks.

Condition State 3: Shear cracking may be widespread or significant (measurable offset along the crack).
Extensive leaching or rust staining may be present along the cracks. However, the structural integrity of
the bridge has not been significantly reduced. Any severe shear cracks have been repaired and/or

- reinforced.

Condition State 4: Shear cracking is severe (significant offset along the crack). Shear cracking may be
severe enough to reduce the structural integrity of the bridge. Immediate repairs or structural analysis may
be required. : :

3.7.11 Fracture Critical Smart Flag (Element #966)

This smart flag identifies those bridges classified as “fracture critical”. The intent of this smart flag is to
insure that that all fracture critical members are visually examined during each routine inspection, and to
identify problems discovered between “in-depth” inspections. Refer to the plans (or the fracture critical
report) to identify the fracture critical members.

Note: A “fracture critical” bridge has at least one fracture critical member (a steel tension member
whose failure would be expected to result in collapse of the bridge). Only bridges carrying vehicular
traffic are considered to be “fracture critical” (pedestrian and railroad bridges are excluded).

Condition State 1: Bridge is “fracture critical” - all fracture critical members are structurally sound (no
significant damage or deterioration).

Condition State 2: Bridge is “fracture critical” - fracture critical member(s) have damage or
deterioration, but the members have either been repaired or structural analysis has determined that the
-member is stable for the anticipated loading (the bridge may have been posted with a load restriction).

Condition State 3: Bridge is “fracture critical” - damage or deterioration to fracture critical members
warrants structural analysis or immediate repairs.
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3.8  Other PONTIS Bridge Elements

These elements were added by Mn/DOT to rate the condition of items not addressed by the CoRe
elements. They are all rated on a scale of 1-3 - the quantity can be listed as “1 each” (there is no need to
calculate quantities).

3.8.1 Signing (Element #981)

This element applies to any signing mounted on a bridge, or any signing related to the bridge. This can
include load posting signs, vertical or horizontal clearance signs, hazard markers, speed limit signs, plow
markers, advance warning signs, informational signs, changeable message signs, etc. Note: the required
signage Is displayed on the header of the inspection report (see section 2.2.7), and is automatically
displayed in the signing element notes (this is based upon current structure inventory data). The inspector
should note the actual load rating (in Tons) and/or posted vertical clearance (in Feet/Inches) on the
inspection report.

Condition State 1: All required signing is present and is in good condition (there may be superficial
damage or deterioration).

Condition State 2: All required signing is present - signs may have some damage or deterioration
(slightly bent or faded), but remain readable. ’

Condition State 3: Signing (excluding vertical clearance or load posting signage) is absent, or existing
signing is damaged or deteriorated to the extent that repair or replacement is required.

Condition State 4: Required vertical clearance signing is absent, incorrect, or existing signing is
damaged or deteriorated to the extent that repair or replacement is required.

Condition State 5: Required load posting signing is absent, incorrect, or existing signing is damaged or
deteriorated to the extent that repair or replacement is required.

3.8.2 Approach Guardrail (Element #982)

This element rates the condition of guardrail above or below the bridge. This includes all types of
guardrail (plate beam or cable), as well as guardrail end treatments and crash attenuators. Note: if
guardrail is absent (and should be installed), this element could be rated as “3”.

Condition State 1: All required guardrail is [;resent, is in good condition, and is functioning as intended
to protect vehicles from impacting the bridge.

Condition State 2: Guardrail may have moderate damage or deterioration, but is still functioning as
intended to protect vehicles from impacting the bridge.

Condition State 3: Guardrail has severe damage or deterioration - repair or replacement is
required (possible traffic hazard).

3.8.3 Plowstraps (Element #983)

Plowstraps (or “plow fingers”) are small steel plates welded to expansion joints to prevent snowplow
damage to the joint - they are commori on strip seal expansion joints.

- Condition State 1: All required plowstraps are present.
Condition State 2: Some plowstraps are missing and need replacement.

Condition State 3: Most plowstraps are missing and need replacement.
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3.84 Deck & Approach Drainage (Element #984)

This element rates the condition, function, and adequacy of the drainage system. This includes drainage of
the deck & approaches, and can include areas adjacent to (or below) the bridge. This includes items such
as deck drains, inlets, scuppers, grates, drain troughs, downspouts, catch basins, spillways, splash aprons,
ditches, or holding ponds. Note: downspouts should extend far enough to prevent runoff from falling onto
the superstructure. '

Condition State 1: Drainage system is in good condition and functioning as intended. There is no notable
ponding or drainage-related slope erosion.

Condition State 2: Drainage system is inadequate or is not functioning properly. The drainage system
may be clogged with debris - flushing or cleaning may be required. There may be ponding on the deck,
approaches, or below the bridge. Misdirected runoff may be contributing to deterioration of bridge
components or slope erosion. Drainage components may be damaged or deteriorated, but remain intact.

Condition State 3: Drainage system has failed - repairs are required. Severe ponding may present a
traffic hazard. Misdirected runoff may have resulted in significant deterioration of bridge components, or
may have resulted in severe slope erosion. Drainage components may be disconnected, missing, or
severely deteriorated.

3.8.5 Slopes & Slope Protection (Element #985)

This element rates the condition of the slopes and slope protection - this includes unprotected (bare dirt)
slopes. While this typically refers to the slopes in front of abutments, it can also include abutment side
slopes, slopes around piers, or culvert embankments. Slope protection may consist of concrete paving,
precast concrete blocks, bituminous-coated aggregate, loose riprap, grouted riprap, gabions, revet
mattresses, or any material intended to protect the slope from erosion. Note: slope erosion may be related
to deck drainage or scour - the inspector should attempt to determine (and note) the cause of any slope
erosion. '

Condition State 1: Slopes are in good condition - there is no notable erosion. Substructure is adequately
protected (no exposure of footings or pilings). Slope protection (if present) may have superficial '
deterioration (there is no notable settlement, heaving, or undermining).

Condition State 2: Slopes may have minor to moderate erosion. Footings (or pilings) may be slightly
exposed, but there is no significant undermining or loss of backfill. Slope protection (if present) may have
moderate deterioration - there may be settlement, heaving, or undermining.

Condition State 3: Slopes may have severe erosion - repairs are required. Footings may be significantly
undermined - there may be significant loss of backfill. Slope protection (if present) may be severely
deteriorated - there may be significant settlement, heaving, or undermining.

3.8.6 Curb & Sidewalk (Element #986)

This element rates the condition of the sidewalk & curb on the bridge (or approaches). This includes any
materials. This generally does not apply to a sidewalk running below the bridge, unless there are problems
directly related to the bridge. :

Condition State 1: Sidewalks and curbs are in good condition - there may be minor (superficial) damage
or deterioration. : A .

Condition State 2: Sidewalks and/or curbs have moderate damage or deterioration. Concrete may have
cracking, spalling, or delamination. Timber may have cracking, splitting or decay.

Condition State 3: Sidewalks and/or curbs have severe damage or deterioration (repairs are required).

73



3.8.7 Roadway over Culvert (Element #987)

This element rates the condition of the roadway running above a culvert. Cracking or settlement of the
roadway above a culvert may be the result of culvert settlement, barrel distortion, or voiding of backfill.
On flexible (steel) culverts; look for cracking and settlement above the centerline of the culvert. On rigid
(concrete) culverts, look for cracking and settlement along the edges of the culvert. Note: This element
can also be used to rate the condition of the roadways associated with structures which do not have decks
(such as filled spandrel arch bridges or tunnels).

Condition State 1: Roadway above culvert is in good condition. The paving may have minor cracking,
but there is no settlement.

Condition State 2: Roadway above culvert has moderate cracking (or other deterioration). There may
slight settlement.

Condition State 3: Roadway above culvert has severe cracking (or other deterioration) - there may be
significant settlement.

3.8.8 Miscellaneous Items (Element #988)

This element can be used to rate the condition of any bridge feature not adequately described by the other
elements & smart flags. This may include lighting (such as roadway lighting, signal lights, river
navigation lights, pedestrian lighting, aesthetic lighting, or aircraft warning lights). This may include
utilities (such as gas mains or electrical conduits). This element can also be used to address maintenance
needs (such as flushing, tree trimming or graffiti).

Condition State 1: Minor damage or deterioration.
Condition State 2: Moderate damage or deterioration.

Condition State 3: Severe damage or deterioration - repairs may be required.
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Appendix: Bridge Components & Structure Types

Note: This appendix is incomplete - it will eventually include general inspection procedures and
condition rating guidelines for common bridge superstructure type, this will essentially be a condensed
version of the guidelines in the Bridge Inspector’s Reference Manual (BIRM).

Al Substructure Components

This section includes general inspection procedures and condition rating guidelines for substructure
components (abutments, piers, and wingwalls). This includes general descriptions and terminology, as
well as guidelines for the proper selection of PONTIS elements (and determining quantities).

A.l.1 Condition Rating Procedures for Abutments

Components of a Concrete Abutment: Most abutments are constructed of reinforced corncrete - while
the overall configuration will vary, most concrete abutments share these typical components...
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Cross-section (side view) of a Typical Concrete Abutment

e Stem: The abutment stem (or breast wall) is the primary component of the abutment - it transmits
the load of the bridge superstructure to the footing, and retains the abutment backfill.

¢ Bearing Seat: The bearing seat provides a horizontal bearing area for the superstructure.

e Parapet: The parapet (or back wall) prevents backfill soil from sliding onto the bearing seat, and
provides support for the deck expansion joint (or approach slab).

e Footing: The footing transmits the weight of the abutment, the soil loads, and the load of the
bridge superstructure to the supporting soil. A footing may be supported by piling, or may
transfer these loads directly to the supporting soil or rock (“spread footing”).

»  Wingwall: A wingwall is typically a short retaining wall extending from each end of the

abutment which is intended to retain the side slope. The wingwall configuration will vary
according the height of the abutment and the site conditions.
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Plan View of a Typical Concrete Abutment

Inspection Procedures for Concrete Abutments:

¢ Note any concrete deterioration (cracking, leaching, rust staining, delamination or spalling).
Note any evidence of deck joint leakage (such as staining on the abutment face or debris on the
bearing seat).
Weep holes (typically located near the base of the stem) should be examined for proper function.

¢ Note any distress on the parapet (cracking, spalling or tipping) resulting from the superstructure
contacting the parapet or from approach pavement thrust.

¢ Note any evidence of settlement, rotation, or other movement.

¢ Note any deterioration of the slope protection, slope erosion, undermmmg, or footing/piling
exposure.

¢ If the abutment is submerged in water, probe along the front face for any evidence of scour
(review the underwater inspection report, if applicable).

Condition Rating Procedures for Concrete Abutments: An abutment has two basic functions - to
support for the bridge superstructure, and to retain the abutment backfill. The condition ratings should
reflect not only the condition of the visible concrete surfaces, but also the ability of the abutment to
perform these two basic functions. The condition rating descriptions for reinforced concrete elements are
outlined in Section 3.4.3.

e Element #215 (Reinforced Concrete Abutment) should be used to rate the abutment stem, seat,
and parapet). This is a “linear foot” item - the quantity is determined by measuring horizontally
across the front face of the abutment (excluding the wingwalls).

e Mn/DOT has added element #387 (Reinforced Concrete Wingwall) to rate the wingwalls. This is
an “each” item (a single condition state must be determined for each wingwall) - the quantity will
typically be “4” (one wingwall at each corner).

¢ As the footings (and pilings) supporting a concrete abutment are typically not visible for
inspection, they are typically not rated. If the abutment footing is visible for inspection, it can be
rated using element #220 (Reinforced Concrete Footing) - this is an “each” item.

o If settlement, rotation, or other movement of the abutment is ev1dent the Settlement Smart Flag
(element #360) must be rated accordingly (see Section 3.7.5). If scour is present, the Scour Smart
Flag (element #361) must be rated accordingly (see Section 3.7.6).

e Element #9385 (Slopes & Slope Protection) should be used to rate the condition of the abutment
slopes (and slope protection, if any).
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Hollow Concrete Abutments: Hollow “U-Type” concrete abutments are actually an enclosed approach
span (typically a cast-in-place concrete T-girder or slab span). The wingwalls enclose the sides of the
span, creating a “hollow” abutment that appears to be solid (access hatches are typically located on the
wingwalls or parapets). These are designed to reduce the dead load (as opposed to a solid abutment) and
subsequent settlement of the abutment. Note: periodic internal inspections are required to assess the
condition of the interior elements - confined space entry procedures may be required.

Element #215 (Reinforced Concrete Abutment) should be used to rate the front abutment stem (including
the seat and parapet) as well as the rear abutment stem - the LF quantity will be twice that of conventional
abutment. Element #387 (Reinforced Concrete Wingwall) should be used to rate the condition of the
sidewalls. An element must also be selected to rate the enclosed approach span - depending upon the span
type, this may include beam, deck, or slab elements.
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Section View (Looking Down) of a Hollow Concrete Abutment
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Condition Rating Procedures for Timber Abutments: Timber abutments are typically comprised of
three main components (backfill planks, bearing cap, and piling), which are rated using separate PONTIS
elements. These components may be connected with bolts, lag screws, nails, spikes, or drift pins (cap to
piling connections are often reinforced with steel straps). The inspector should determine the condition of
each element (see Section 3.4.5 for timber element rating descriptions), as well as the overall orientation
and stability of the abutment. The presence of failed connections or misaligned members should be
reflected in the element ratings. Note. If the abutment has tipped, rotated, or settled, the settlement smart
flag (element #360) should be appropriately rated.
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Front View of a Typical Timber Abutment

*  Backfill Planks: The backfill planks retain the abutment backfill and transfer the earth pressure
forces to the piling - they should be inspected for bulging, gaps, or voided backfill. Element #216
(Timber Abutment) should primarily reflect the condition of the backfill planks, but should also
reflect the overall structural condition of the abutment. This is a linear ft. item (measured along
the front face of the abutments (excluding the wingwalls).

* Bearing Cap: The bearing cap provides-a bearing seat for the superstructure, and transfers the
superstructure loads to the piling. Element #235 (Timber Pier Cap) should be used to rate the
condition of the abutment bearing cap. This is a “linear ft.” iteth (measured along the length of
the cap) - the total element quantity should include the pier caps (if any). Note: If the cap is
comprised another material (such as steel or concrete), the appropriate cap element should be
selected.

¢ Piling: The piling transmit the superstructure load to the supporting soil. To resist the horizontal
force resulting from earth pressure, abutment piling may incorporate steel cable tie-back systems.
Element #228 (Timber Piling) should be used to rate the condition of the abutment piling. This is
an “each” item - the total element quantity should include the pier piling (if any), but not the
wingwall piling. Note: If the piling are comprised another material (such as steel or concrete),
the appropriate piling element should be selected.

*  Wingwalls: Mn/DOT has added element #386 (Timber Wingwall) to rate the wingwalls, the
quantity is expressed as an “each” item - on a typical bridge, this quantity will typically be “4”
(one wingwall at each corner). The wingwall piling can be included in this element (there is no_
need to include them in the total piling quantities).
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A.1.2 Condition Rating Procedures for Piers

Concrete Column Pier: The most common pier configuration is a reinforced concrete ° ‘column pier”,
which is comprised of two or more columns (bearing on footings), which support a bearing cap. These
piers are typically cast-in-place, and are tied together with steel reinforcement to create a rigid frame.
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Typical Concrete “Column Pier” Configuration -

Pier Cap: The pier cap is the upper horizontal portion of the pier that supports the superstructure
- they are subjected to bending and shear forces. The pier cap (including the bearing seats) is
rated using element #234 (Reinforced Concrete Cap) - this is a “linear foot” quantity (measured
along the length of the cap).

Pier Columns: The vertical pier columns transfer the superstructure load from the pier cap to the
pier footing - they are primarily subjected to compression forces. Pier columns are rated using
element #205 (Reinforced Concrete Column) - this is an “each” item, a single condition rating
must be determined for each column. If there are protective crash struts (or barriers) between the
pier columns, they can be rated using element #380 (Secondary Structural Elements) - this is an
“each” item, the quantity can simply be left as “1” (there is no need to add them up them).

Pier Footings: As pier footings are typically below grade and not visible for inspection, they are
typically not rated.

Inspection Procedures for Concrete Piers:

Note any concrete deterioration (cracking, leaching, rust staining, delamination or spalling).

Note any evidence of deck joint leakage (staining on the cap or debris on the bearing seat)

Note any evidence of settlement, tipping, rotation, or other movement.

If the pier is submerged in water, the perimeter of the pier should be probed for evidence of scour,
undermining, or footing/piling exposure (refer to the underwater inspection report, if applicable).
Note the presence and condition of any pier protection components (such as dolphins, fenders, or
crash struts).
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Concrete Pier Walls: Another common reinforced concrete pier configuration is a “pier wall”, which is
supported by a solid shaft (instead of separated columns) - the shaft may be straight (vertical) or tapered.
‘Element #210 (Reinforced Concrete Pier Wall) should be used to rate any pier supporting element that is
10 ft. or greater in width. This is a “linear ft.” quantity (measured horizontally along the face of the pier

wall (on tapered pier walls, use the widest dimension).

A pier wall may or may not include a pier cap. If a pier cap is present, element #234 (Reinforced Concrete
Cap) should be used to rate the cap and bearing seats. If no cap is present, the bearing seats can be
included with element #210 (Reinforced Concrete Pier Wall). As pier footings are typically below grade
and not visible for inspection, they are typically not rated.

Concrete Pier Wall - Tapered Shaft without Pier Cap
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Hammerhead Pier: A “hammerhead pier” consists of a single column with a relatively wide cantilevered
pier cap. Element #234 (Reinforced Concrete Cap) should be used to rate the cap and bearing pedestals -
this is a “linear foot” quantity (measured along the length of the cap). The cantilever portion of the cap
should be examined for any evidence of structural distress (such as shear cracking).

Element #205 (Reinforced Concrete Column) will typically be used to rate the column - this is an “each”
item. However, if the vertical support is 10 ft. or greater in width, it should be rated using element #210
(Reinforced Concrete Pier Wall) - this is a “linear foot” item. As pier footings are typically below grade
and not visible for inspection, they are typically not rated.

Typical “Hammerhead” Pier Configuration
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Pile Bent Piers: Piers comprised of two or more piling supporting a pier cap are known as pile bents -
while these are typically comprised of timber, they may include steel or concrete members. The inspector
should determine the condition of each element, as well as the overall orientation and stability of the pier.
The presence of failed connections or misaligned members should be-reflected in the element ratings.
Note: If the pier has tipped, settled, or moved the settlement smart flag (element #360) should be
appropriately rated.

Pile Bent Pier

Piling: Pier piling transmit the superstructure load from the pier cap to the supporting soil (they are
mainly subjected to compression forces). Piling should be examined for impact damage or deterioration
(particularly along the waterline or ground line). If the piling are submerged in water, the adjacent stream
bottom should be probed for evidence of scour (refer to the underwater inspection report, if applicable).
Mn/DOT six piling elements - they are all “each” items, a single condition rating must be determined for
each pile.

Element #225: Unpainted (Weathering) Steel Piling
Element #226: Prestressed Concrete Piling
Element #227: Reinforced Concrete Piling

Element #228: Timber Piling

Element #382: CIP (Cast-in-place) Piling

Element #419: Painted Steel Piling

Pier Cap: The pier cap provides a bearing seat for the superstructure, and transfers the superstructure
loads to the piling. The connections between the cap and piling should be examined for any deterioration
or distress. On a pile bent pier, the cap will typically be rated using element #230 (Unpainted Weathering
Steel Pier Cap, element #231 (Painted Steel Pier Cap), element #234 (Reinforced Concrete Pier Cap), or
element #235 (Timber Pier Cap). These are linear fi. items (measured along the length of the cap) - the
total element quantity should.include the abutment bearing caps (if any).

Pier Bracing: To prevent buckling, timber pier pilings are often reinforced with diagonal bracing - these
should be examined for deterioration, impact damage, or connection failure. Bracing members can be
rated using element #380 (Secondary Structural Elements) - this is an “each” item, the quantity can
simply be left as “1” (there is no need to count up the separate members).
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w+Bridge No.: 9340

Road System:0f ISTH

Road Number:3sy

City:

“Township:

Kaint. Area / District: S5

Mn/DOT OFEICE OF BRIDGES AND STRUCTURES _
Bridge Inspection Report Oct 18, 1993 ° Sheet 1 of 6.

.County :27 HENNEPIN Location:1.0 NI NE OF JCT TH 94

Load Posting{Tons) :LEGAL Feature Crossed:0V RR & WISS R & 1ND ST
Reference Point :018.538 Bridge Type :RIVETED ST CONT DY, TRUSS
Deck Area  (Sq.Ft.} :205956 Min, Vert {Und/Und) :15.2

Painted Area (84.Ft.) :490200 Hin. Vert {Over/Over) :

NORAVEC, MARTIN & ALNWANNN 1993.

TERRY HORAVEC

HORAVEC, NARTIN b WARS 1993

" control Section :2783 Crew No. @2 Inspection Classification :4
HO__ ITEM {RATINGS } PCT! QUANT I ONIT ! _ CORMENTS
SUBSTRUCTURE 161616161 1 | | BRIDGE 9340 YEAR '93
[ Abutments ............. a1 1 | Bridge 9340 Year 92
y I3 161616161 ! | Bridge 9340 Year 90
.3 Bridge Seats ........o.... 18181881 ! 11 Bridge 9340 Year 88
SUPERSTRUCTURE R T I Y i) Bridge 9340 Yesr 87
£ TIUSSES 4evrereverernnnen. ATIMTE 0 1 1 SHOOPER INSPECTION 8/21/91
5 Girders ...vvivuvins. v dIGEEY F 1 1 2.) $0. ABUT. BRIDGE SEAT CRACKED & DISCOLORED
6 . Floor Beams ......o.vvvins I R DT~
7 Stringers or Beams \...... 181818181 ||| %) NORTH APPROACH SPANS PIERS HAVE BEEN PATCHED
8 Bearing Devices .......... 44y 1 ) 1 EXTENSIVELY WITH SHOT-CRETE - BUT OTHER AREAS ARE -
9 Arches .....i., e GENGNE 0 1 1IN NEED OF PATCHING.
10 Fascia Beams .......o.uuus 181818180 | 158
11 Disphragus v....oooooo.n . i81818181° {1 | 20} PIER T (FIXED PIER O KO. EDGE OF RIVER) WEST
12 Spendrel Coluvmms .........1818{8i18) ! ! ! COLUMN 1§ CRACRED VERTICALLY THROUGH COLOMN
DECK - 61616160 | Fole
13 Structural §lab ....civ...16{616]6]  112059.)sqft] 7.} LAST PODR BEARING PLATES SOUTE' ABUTHENT FEST SIDE -
14 Wesring Surface .......... minnn ! oo ARE QUITE RUSTY.
15 Curb & Walk oo i I :
16 Railing vvvvvvivinirnnnen, dididiel 1 f L) KO, END OF WEST TRUSS CONNECTION TO FLOOR BEAN
- 17~ Bxpension Joints.ii,.in 0o J6161616) | |+l EXTENSIVE CORROSION UNDER JOINT - NEEDS. SPOT RS
18 Bridge Deck Draiis ...':...':6{6:5:5: R BLAST KND PAINT OR SEVERR CORROSION WILL RESULT /
19 Medial voovvvvenninn, SN R WITAIN § YEARS (BY 1997), \,
AREA UNDER BRIDGE isiglelel 1 1P
20 Channel & Protection ..... 181818180 1 1 10 WEST.MAIN TRUSS, LOVER CHORD 2 FLOOR TRUSSES
M OFenders vovvuviniiinnnnns. SR A S §0. OF PIER'1 - 1/8 IN. L OF §.
22 Roadway,Reilway,Other ....18!8!8/8) ! 4 _ ’ :
23 Slopes & Berms ........... i81818)8) 1 1~ 14 WEST TOP CHORD OVER NO.-PIER - TACK WELD TRAKS.
" CULVERT & VALL , NN P T0 TOP FLG OF CHORD HOLDING FILL PLT. (BAD
24 Barrel & Floor ...vuuuons L 1 S R swumou BOT HO CRACKS).
25 Apron,¥ingwall,Headwall ..[NINININ! | -1 hi,8
APPROACH ROADVAY mnnn b 1 dd.) KNER mcmc ON SOUTE EAST BEARING & BEAN HAS
26 Approach Near {S or ¥) ...{7i7i1}71 1 1 | BEEN REPLACE BY BRIDGE CREW AND SEEMS 70 BE
11 Approsch Far (Nor E) ....07i0H1 ! Vo WORKING WELL."
OTHER EIEIEI A B - R
1 SIZHIB viviveiiiininias $i8i8i80 1| J.4f.) THERE IS & COATING OF PIGEON DUNG ON STEEL
29 Retaining Vall ..... ereas 0.1 H P VITH NEST AND HEAVY BUILDUP ON THE INSIDE
30" Guardrail [.......l. TR 2 11 7 A BOLLOW BOX SECTIONS,
31 Fence . vuiiiiiiinninn, ansis o NODERATE 70 SEVERE-RUSTING OF CONNECTIONS UNDER
32 Paint ... VieennedSISTSIST 81392160suft! - MEDIAN.
33 Plow Streps ......... Y D H H - o33
. 3., Drainage .....ooiuiein 6IBI6N6T ) K :)ﬂ . PIRST §PAN . .
35 Wiscellaneous ......,uouu ) DB DL o) Lo FLOOR TRUSS #3 - CENTER BAD WELD UNDERCUT IN
[ ! 1 i )
. hd | N I I | 1 1 1
. Tiseecton YEAR |} i i REVIEWED BY
.. CHESTER WARTIN 1991 - *! ! | |_LARRY LERKE -
"CHAS, WARTIN &J. ANDERSON 1991 - ! ! LARRY LEHRRE
I B . .
g
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"Bridge No.: 9340 Bridge Inspection Report Oct 18,

. FLANGE. .
FLOOR- TRUSS #4 - TOP CORD TACK WELD

CRACKED.

SECOND SPAN

FLOOR TRUSS #5 - TOP CORD AT CENTER HAS PLATE
WELDED TO BOTTOM FLANGE ~ LONGITUDINAL.

FLOOR TRUSS #6 - AT TOP OF CORD CENTER THERE IS _
A FOUR WAY DIAGONAL MEMBER THAT ARE WELDED
TRANSVERSE TO BOTTOM FLANGE.

FLOOR TRUSS #10,11,12 - AT TOP OF CORD, CENTER
DIAGONAL STIFFENER PLATE HAS A WELD TRANSVERSE
TO BOTTOM FLANGE. ,

- FLOOR TRUSS #13 - SAME AS ABOVE TRANSVERSE AND
HEAVY RUST AT MEDIAN, AT END OF BOTTOM FLANGE
IS A LOSS OF SECTION OF 25% FROM PACK RUST ON
DIAGONAL PLATE AT CENTER TOP CORD.

THIRD SPAN -

FLOOR TRUSS #1 - TOP CORD AT CENTER PLATE TO
DIAGONALS HAS A TRANSVERSE TACK WELD TO BOTTOM
FLANGE.

FLOOR TRUSS #2 - HEAVY PACK RUST WITH LOSS OF
SECTION ON TOP AND BOTTOM CORD AT CENTER AND

. PLATE TO DIAGONAL.

" FLOOR TRUSS #3 - AT CENTER TOP CORD EIGHTH
STRINGER BOLT HEAD BROKE OFF AT BEARING AND
WELD AT DIAGONAL PLATE TO BOTTOM FLANGE TRANS.

23’
Y - . 1992 INSPECTION L !
T .CONNECTION FLOOR BEAM(MULTI TO TRUSS) NORTH END
CRACK IN STIFFENER WHERE TRUSS PASSES THROUGH
FLLOOR BEAM. DRILLED oUT
CONNECTION FLOOR BEAM, SOUTH END )
13_ CRACK IN WEB AT WEST CONNCTION. GROUND oUT
;7) MODERATE TO SEVERE RUST UNDER MEDIAN AND
o EXPANSION AREAS ON CONSTRUCTION.
o :

/.) RUST ON TOP FLANG UNDER DECK CONCRETE SPAN 2, 7,
10, 11, 22. PACK RUST ON H-BEAM STRINGER AT SPAN
4. o

1993

Sheet 2 of &
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® .
Bridge No.: 9340 Bridge Inspection Report  Qct 18,

7@9 1ST MULTI-BEAM SPAN NO. OF TRUSS - GOUGES IN
BTM OF ALL BEAMS OVER ROUDWAY. :
; :

. ®.) BEARINGS ON SPAN # 1 CANTILEVER SECTION ARE CLOSED

o TIGHT AT 60 DEGREES F.
5\ .
&;)-BEARING PINS ON TRUSS BEARING ASSEMBLIES AT ENDS
OF- TRUSS SHOULD BE REPLACED WITH SLIGHTLY LONGER ___
BOLTS TO ALLOW FOR THERMAL THRUST (ON EVEN .
EXPANSION -~ DUE TO TEMPERATURE DIFFERENCES BETWEEN
a GIRDERS AND TRUSS COMPONENTS.)
\° : .
yﬁ) STRUCTURAL SLAB UNDER THE MEDIAN OVERHANGS (AND
OUTSIDE OVERHANGS) IS SPALLING AWAY WITH
NORTH BOUND 2100 SQ. FT. OF SPALL. SOUTH BOUND
1000 SQ FT OF SPALL. 50 S.F. OF LOOSE CONCRETE
ON BOTTOM OF MEDIAN OVER NORTH ACCESS ROAD AND
[Sq PARKING LOT ON SOUTH END OF BRIDGE.

15)  LOOSE CONCRETE AT CENTER MEDIAN OVER DUMP AREA
’ AND ROAD ALONG RIVER - NORTH BANK (S.E; MPLS
: SIDE)

s®

.)3000 L.F +OR- OF SLIGHT TO MODERATE TRANSVERSE
‘CRACKS. 25 SF.OF CRACKED AND DELAM. NORTH BOUND
EAST TWO LANES, REMOVED AND PATCHED: |22,

-3_\72«' s
#) - - 3.8S.F: SPALL S§.B..L

EFT CENTER LANE NEAR NO.
|8~ FINGER JOINT. o

" X57) CURBS STARTING TO SPALL ALSO.

of
.iﬁf) 25% CONCRETE RAILING UNSOUND.
SEVERE CRACKING OF WEST RAIL DUE TO TRAFFIC DAMAGE
WHICH HAS BROKEN ONE POST ON WEST SIDE AT SOUTH
END AND ONE BROKEN POST ON NORTH END EAST SIDE.

qo.

yf.)APPEARS TO BE PAVEMENT THRUST FROM BOTH ENDS OF
THE BRIDGE. WHILE RELIEF JOINTS HAVE BEEN CUT IN
PAVEMENT . THEY ALSO SHOULD BE CUT IN CURBS AND

1993

Sheet 3 of 6



‘Bridge No.: 9340 Bridge Inspection Report Oct 18,

g~

g 2.
25.)
=%
188
A1)
20
327)
gr
o4
347)

(82
A5.)

ITE:

12

MEDIANS. NORTH.BOUND ALL EXPANSION JOINTS ARE
STARTING TO PULL OUT.

6-8% PAINT UNSOUND Pgsrosd~ Sgass

DRAINAGE SYSTEM WHERE DOWN PIPES ARE USED ARE
PLUGGED. MOST OF DRAINAGE DEVICES ON BRIDGE ARE
PLUGGED & GROWING VEGETATION, [
20 L.F. OF HORZ. CRACKS.IN NORTH SLOPE. -3

WIRE FENCE DOWN AT SOUTH ABUTMENT ON BOTH SIDES.

PAINT IS 20% UNSOUND.

PAINT UNDER MEDIAN JOINT IS IN POOR CONDITiQN
WITH SMALL AREAS OF PACKRUST. THESE AREAS SHOULD
BE CLEANED AND REPAINTED.

DRAINAGE TROUGH UNDER HINGE JOINT ON THE SOUTH
END OF THE MAIN TRUSS BROKE LOOSE FROM ITS
. MOUNTINGS.

LIGHT BASE ON P.G. GROUT ERODED, SHOULD BE
REPAIRED. LIGHT BASE COVERS MISSING AND WIRES
EXPOSED+ - u C - .

: RELIEF ‘JOINTS ARE NEEDED ON BOTH ENDS OF- BRIDGE
IN CURBS AND' MEDIAN. '

NOTE: LIGHT BASE ON P.G. GROUT ERODED. THIS SHOULD BE

NOTE

NOTE :

NOTE

NOTE

REPAIRED.
: LIGHT BASE COVERS MISSING AND WIRES EXPOSED.

MODERATE TO SEVERE RUST UNDER MEDIAN AND
EXPANSION AREAS ON CROSS TRUSSES.

¢ DRAIN OVER THE RIVER IS PLUGGED.

: RUBBER GLAND AT SOME EXP. JOINTS STARTING TO LET

1993

Sheet 4 of 6



. "B'r'i-d;:;e No.: 9340 Bridge Inspection Report Oct 18, 1993 Sheet 5 of 6

.= LOOSE AND LEAK,

WESTS IDE:

LOOSE BOLT 2ND INTERIOR STRINGER BEARING AT V18

NICK ON BOTTOM OF DIAGONAL L15 - 14 o
NICK ON BOTTOM OF LOWER CORD Li5 - 14 |

2 NICKS IN DIAGONAL L15 - V12 :

NICK IN BOTTOM OF TOP CORD L10 - V8

NICK IN BOTTOM OF H SECTION TOP OF FLOOR EEAM V6
NICK.IN TOP OF H SECTION BOTTOM FLOOR BEAM V6
ADDITIONAL COMMENTS FROM OCTOBER 13-18. 1993 SNOOPER INSPECTION.

;6 DOWNSTREAM TRUSS AT L11 INSIDE GUSSET PLATE HAS LOSS OF SECTION
18" LONG. AND UP. TO 3/16" DEEP (ORIGINAL THICKNESS =. r/2").. : s

DOWNSTREAM TRUSS AT L13 THE LOWER HORIZ. BRACE BETWEEN THE TRUSSES
HAS 3/16" SECTION LOSSAT RIVITED ANGLE.

IITOP "CORD OF UPSTREAM TRUSS JUST NO. OF NORTH RIVER PIER“— POSSIBLE*
CRACKS IN WELD OF WEST BAFFLE GUSSET TO TOP FLANGE. CAN’T GET TO
IT. CHECK AT NEXT IN DEPTH INSPECTION, POSSIBLE ULTRA SONIC

INSPECTION.

33g) AT FLOOR TRUSE #11 AT STRINGER #11 THERE IS A CRACK IN THE WELD
ROM THE BEARING BLOCK TO THE TOP ‘FLANGE OF THE FLOOR TRUSS.

AT FLOOR BEAM U7 UPSTREAM SIDE DIAGONAL TO THE NORTH HAS EXCESSIVE
PLAY & MOVEMENT AT UPPER PIN - PIN SHOWS LIGHT WEAR, 1/8" GAP.

FLOOR TRUSS #1 - COTTER PIN MISSING ON PIN HOLDING SWAY BRACE TO
'-LOWER CHORD. .



‘B‘ri'd{;;e No.: 9340 Bridge Inspection . Report Oct 18, 1993 Sheet 6 of .6

o~

4TH FLOOR TRUSS FROM NORTH - COTTER PIN MISSING IN PIN CONNECTING
THE BRACE TO THE BOTTOM CHORD OF THE FLOOR TRUSS.

FLOOR TRUSS OVER NORTH RIVER PIER - 4 BLOTS CONNECTING FLOOR BEAMS
#’S 4 & 5 TO THE FLOOR TRUSS WERE MISSING AND REPLACE THIS SPRING
DURING THE BRIDGE WASHING; 2 WITH 3/4" BOLTS AND 2 WITH 3/4"
REDI-ROD, * THE REDI-ROD SHOULD BE REPLACE WITH BOLTS.

Y7) AT (U5)(U10) WELD AT TOP FLANGE TO STRINGER BEARING BLOCK NEEDS
CRACK GROUND OFF SOUTH SIDE. AT (5)(Ul1) WELDS AT BOTTOM FLANGE OF

TOP CHORD OF FLOOR TRUSS #5 TO BEARING BLOCK TO TOP CHORD OF EAST
MAIN TRUSS NEED CRACKS AT WELDS GRUOND OUT.

‘CRACKED WELD AT BOTTOM FLANGE OF STRINGER #9 TO PINNED DIAGONAL
"BETWEEN FLOORTRUSSES #’S 8 & 9.

AT (5)(U3) 3 - 7/8" X 8" BOLS MISSING FROM BEARING BLOCK.

ﬂ) MULTI-GRIDGE AREA AT SO. END ~ CANT. HINGES ARE IN FULL
EXPANSION AND NOT WORKING. GRIDGER ENDS ARE IN CONTACT.

"PIER #4 -~ EXPANSION-BEARINGS APPEAR TO BE FROZEN.

13t .
}é) DRAIN OVER - HUNCH IS PLUGGED.
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Reguired Bridge Signs - Load Posting: NOT REQUIRED  Traffic; NOT REQUIRED

Horizontal: NOT REQUIRED  Vertical: NOT APPLICABLE

08/02/2007 Page 1 of 4
Crew Number: 7627 REP
inspactor. INSPECTOR Mn/DOT BRIDGE INSPECTION ORT
~ BRIDGE 8340 {35WOVERRR, MISS R, 2ND ST & RD INSP. DATE: 04-03-2000
;‘Zounty: HENNEPIN Location: 1.0 MI NEOF JCT TH 94 Length: 1,907.0ft
City: MINNEAPOLIS Route:  ISTH 35W Ref. Pt.. 018+00.538 Deck Width:  113.3 ft (Varies)
Township: Control Secfion: 2783 Maint. Area: METRQ Rdwy. Area / Pct. Unsnd: 201,511 sq
Section: 25 Township: 028N Range: 24W Local Agency Bridge Nbr: Paint Area / Pet. Unsnd: 480,200sqft 15 %
Span Type: CSTL BEAM SPAN
NBl Deck:5 Super:4 Sub:6 Chan:8 Cuiv:N Open, Posted, Closed: OPEN
Appraisal Ratings - Approach: 8 Waterway: 8 MN Scour Code:  L-STBL;LOW RISK Def. Stat: 8.0, Suff. Rate:

STRUCTURE UNIT: 0

ELEM aTy QTYy QTy QTY QTy
NBR ELEMENT NAME ENV INSP. DATE QUANTITY CS1 CS2 CS83 CS4 CS5
22 LS O/L (CONC DECK) 2 04-03-2000 219,086 SF 0 0 219,089 0 0
04-05-1999 219,086 SF 4] ¢ 219,089 0 0
Notes: 122} 3 lanes + on/off ramp each direction (2 . shoulders). [1978] Low slump overlay (extensive full-depth repairs). [1 993]
Minor spalls & patched areas along finger jors. [1998] Median copings replaced (stay-In-place steel forms), exterior
copings patched with "gunnite”. [1998] Parfial chaining of NBL. found 1,665 SF of delamination & 47 SF of spall. [1989)
Ground penetrating radar survey (FWHA) found deck to be 6% unsound.
48 LS Q/L (CONC SLAB}) ‘ 2 04-03-2000 219,086 SF 0 219,089 0 0 0
04-05-1999 219,086 S5F 0 219,088 0 0 0
hotes:  148) Spans #12-14 have a 2 fi. deep CIP concrete voided slab (continuous).
300 STRIP SEAL JOINT 2 04-03-2000 946 LF 746 50 150 N/A N/A
' 04-05-1999 946 LF 908 38 0 NIA N/A
Notes:  80) [1978] Strip seals (Type "H") installed al abutments, Pier #11, and slringer expansion joints (7 joints total). [1998)
South Abutment joint (SB) repaired with new product (hot pour with steel mesh) - steel extrusion was too corroded to instalf
rew gland. [1995/2000] Pier #11 joint has numerous leaks (SB & NB), glands in the stringer joints have pulled out in
scatiered locatlions.
- 301 POURED DECK JOINT . 2 04-03-2000 1,017 LF 0 356 661 N/A N/A
04-05-1999 1017 LF 0 356 661 NIA N/A
Notes:  91) Deck has 1,017 LF of transverse poured joints. [1997] All have leaching below (with some deck spalling).
303 ASSEMBLY DECK JOINT 2 04-03-2000 326 LF 0 326 0 N/A N/A
04-05-1999 326 LF 218 108 0 N/A NIA,
Notes:  93) Open finger joints at truss ends and Span #2 hinge. [1998] Rubber "skirts" installed below truss end finger joints. T
321 CONC APPROACH SLAB 2 04-03-2000 4 EA 0 4 [} 0 - NiA
04-05-1999 4 EA 0 4 o 0 N/A
Notes: 100} {1991] All 4 approach panels have transverse cracks (relief joints need re-sealing).
331  CONCRETE RAILING 2 04-03-2000 - 7,628 LF 7,628 0 0 0 N/A
04-05-1999 7,628 LF 7,628 0 ] 0 N/A
Notes:  102) {1998] Railings re-constructed. Split median J-rail instailed (with removeable pre-casl caps). Exetrlor railings
(originally Code #12) were retrofit (32" high concrele face added, horizontal steel railings removed).
107 PAINTED STEEL GIRDER 2 04-03-2000 10,696 LF 1,272 7,947 1,377 Q Q
04-05-1999 10,586 LF 0 2113 1,377 106 . D

Notes:  [1868] Bridge painted with lead base system. [98/2000] Numeraus fatigue cracks found in approach spans. Cracks were
located at negative moment diaphragm connections where the stiffener was not welded to the top flange. In Span #9, the
3rd beam from the east had a 4 ft. long crack in the web (it was reinforced with bolted plates). Most existing cracks were
drilled out, and the diaphragm connections were lowered to reduce stress levels, Approach spans have welded beams
(depth transitions from 48" to 33"), with riveted connections. Spans #1 & 2 have 33" deep rolled beams with welded cover
plates (square ends). [1995] Beams have minor chalking throughout, fascla beams have flaking rust along the bottom
flange. [1999] Beams along median {and at hinge) re-painted. Beam ends at hinge have modarate surface pitting. Spot
painting contract: truss ends, hinge joints, and area below median painted with Zinc system. Painl system Is 15% unsound.




08/02/20C7 Page 2 of 4
Crew Number: 7627 * Mn/DOT BRIDGE INSPECTION REPORT
Inspector: INSPECTOR
BRIDGE 9340 | 35W OVER RR, MISS R, 2ND ST & RD INSP. DATE: 04-03-2000
‘STRUCTURE UNIT: 0
ELEM QTy QTyYy QTy QTy Qry
NBR " ELEMENT NAME ENV INSP. DATE QUANTITY CS81 C52 CS3 C54 C85
113 PAINT STEEL STRINGER 2 04-03-2000 14,896 LF 1,788 12,960 0 149 e}
04-05-19589 14,896 LF 0 14,747 0 149 ]
Notes:  79) 27" deep rolled stringers {truss spans). [1995] Stringers have corrosion at expansion joints. [1999] Median stringers
re-painted. [1991/2000] Stringer/Floorbeam connections are “working" - several boits are loose or missing,
131 PAINT STL DECK TRUSS 2 04-03-2000 2,127 LF o 0 1,914 213 0
04-05-1959 2127 LF ¢ 0 1,914 213 a
Notes:  20/156/157/161) Main truss members have numerous poor weld details {some cracked tack welds). [1995] Interiors of '
truss members have severe pigeon debris. [1999] Pigeon screens placed on truss member openings. [1995] Truss
members have corfosion at the floorbeam & sway brace connections (with pack rust & some susface pitting).
152 PAINT STL FLOORBEAM 2 04-03-2000 3,348 LF 0 2,645 703 0 0
04-05-1608% 3,348 LF 0 2,645 703 0 0
Notes:  33/156/161) [1986] Crossheam web stiffeners cracked at SE rocker hinge {rocker bearing had frozen) - cracks were
welded/drilled out, and bracing was added (attached to approach span beams), [1992/98] Several cracks found in
crossbeam & end floorbeam at the NE rocker hinge - some crackes were drilled out, and bracing was added (attached to
approach span beams). [1898/99) End floorbeams & "crossbeams re-painted - the face exposed to the open finger joints
have extensive section loss (surface pitting & holes in stiffeners). 33/50/161) Floorbeam trusses have numerous poor weld
detalls (plug welds & tack welds in tension zones). {1994] Fioorbeam trusses have chalking throughout. [1999] Median
portions of floorbeam trusses (and sway braces) re-painted - some areas had severe section loss (holes)
373 STEEL HINGE 2 04-03-2000 18 EA 0 4 0 0 14
04-05-1999 18 EA 0 1] 0 4 14
Notes:  45) [1886] SE crossbeam rocker hinge pin replaced. [1998] Crossbeam rocker hinge bearings re-painted (all show
evidence of recent movement). [1995] Span #2: all hinge bearings are locked in full expansion (beam ends confacting},
[1999] Span #2 hinge bearings re-painted.
380 SECCNDARY ELEMENTS 2 04-03-2000 1 EA 0 0 1 0 N/A
04-05-1989 1EA 0 0 1 0 NIA
Notes:
311 EXPANSION BEARING 2 04-03-2000 125 EA 81 44 0 N/A NIA
04-05-1999 125 EA a3 42 0 N/A N/A.
Notes:  96) [1994/2000] Some abutmenet bearings are rusty (joints leaking). [1996] South Abutment bearings are in full
contraction. [1984] Main truss roller bearings have moderate corrosion.
313 FIXEDBEARING 2 04-03-2000 35 EA 35 0 0 N/A N/A
04-05-1909 35 EA 35 0 0 N/A NIA
Notes: .
205 CONCRETE COLUMN 2 04-03-2000 52 EA 49 3 0 1} N/A
04-05-1999 52 EA 50 2 0 0 NIA
Notes:  58) [1969] Pier #9: East column damaged by train derailment {minor scrapes & spalls). [1993] Pier #7; west column has a
vertical crack. [2000] Pier #11: west column has a minor spall. 58/160) [1996] Pier #1 has tipped slightly northward - likely
related to hinge failure in Span #2 (South Abutment bearings are in full contraction). 7
210 CONCRETE PIER WALL 2 04-03-2000 168 LF 168 o 0 0 N/A
04-05-1999 168 LF 168 0 0 0 NIA
Notes:
215 CONCRETE ABUTMENT 2 04-03-2000 255 LF 230 26 0 0 N/A
04-05-1999 255 LF 255 0 0 0 NiA:.
Notes:  62) [1891] Both Abutments have minor ¢cracking & stalning. L
: 234 CONCRETE CAP 2 04-03-2000 818 LF 680 139 o 0 ~-NIA
04-05-1999 819 LF 680 139 0 0 NIA

Notes:  41) [1998] Pier #11: Cap has extensive "gunnite” repairs.



08/02/2007

Crew Number: 7627 )

Inspector: INSPECTOR Mn/DOT BRIDGE INSPECTION REPORT

BRIDGE 9340 135W OVER RR, MISS R, 2ND ST & RD INSP. DATE: 04-03-2000

Page 3 of4

STRUCTURE UNIT: 0

ELEM QTy Qry QY QTy QTty
NBR ELEMENT NAME ENV INSP. DATE QUANTITY CS1 Ccs2 CS3 C54 CS5
356 FATIGUE CRACKING 2 04-03-2000 1EA o} 1 0 N/A NIA

04-05-1999 1EA 0 1] 1 NIA N/A
Notes:
357 PACKRUST 2 04-03-2000 1EA 0 1 ¢ 0 NIA
04-05-16599 1 EA 0 1 0 0 NIA
Notes: :
358 CONC DECK CRACKING 2 04-03-2000 1EA 0 1 0 0 N/A
' 04-05-1999 1EA 0 1 0 0 NIA.
Notes: 158) [1993] Overlay has 3,000 LF of transverse cracks. [1998] Cracks sealed.
359 CONC DECK UNDERSIDE 2 04-03-2000 1EA 0 0 1 0 g
04-05-1999 1EA 0 1 0 0 0
Notes:  158) [1967/88} Underside of deck has a moderate amount of transverse leaching cracks, with some areas of leaching map
cracks & spalfing (particularly in the north approach spans). [1998] Removal of median copings damaged deck in adjacent
bays (some areas have been patched).
360 SETTLEMENT 2 04-03-2000 1 EA 1 0 0 NIA " N/A
04-05-1999 1 EA 1 0 0 NIA NIA
Notes: ’
.363 SECTION LOSS o 2 04-03-2000 1EA 0 1 0 D . NIA
' 04-05-1999 1EA 0 1 0 0 NA
Notes; : ’
981 SIGNING 2 04-03-2000 1 EA 1 ] 0 0 0
04-05-1999 1EA 0 1 0 0 0
Notes:  181) OH Sign bridge mounted on exterior railings at north end of truss, sign pést mounted on west rail at south end of '
truss.
982 GUARDRAIL 2 04-03-2000 1EA 1 0 0 N/A . NIA
04-05-1999 1EA 1 0 0 NIA . N/A-
Notes: 182} [1998] Approach guardrail repaired (new impact attenuator at NB off ramp).
984 DRAINAGE 2 04-03-2000 1EA 4] 0 1 NfA NA
04-05-1992 1EA 0 1] 1 N/A N/AG
Notes:  184) Pier #6: horizontal drain trough has inadequate slope (usually clogged). [1998/99] Drain troughs below truss end
finger joinis removed & replaced with rubber "skirts". {2000] "Skirts" above crossheam rockers are clogged.
985 SLOPES 2 04-03-2000 1EA 1 0 0 N/A N/A
04-05-1099 1EA 1 0 0 NIA NIA:
Notes: 185) [1994] North Abutment slope paving has 20 LF of horizontal cracks. s
985 CURB & SIDEWALK 2 04-03-2000 1EA 0o 1 0 N/A NA
04-05-1999 1EA 0 1 0 N/A NIA
Notes: 186} [1993] Curb helow exterior railings have spalling & delamination. :
988 MISCELLANEOUS 2 04-03-2000 1EA 0 1 0 N/A NIA
04-05-1999 1EA 0 1 0 NIA N/A

Notes: 188} Rail mounted deck fighting, under deck lighting, and river navigation lights. [1994] Light post on west rail ("W5/3 L")
has a 6" vertical split (plow damage). [1999] Automated de-icing system Installed on deck (control room constructed on NW
approch corner).
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08/02/2007
Crew Number: 7627

Inspector: INSPECTOR Mn/DOT BRIDGE INSPECTION REPORT

BRIDGE 9340 1 35W OVER RR, MISS R, Z2ND ST & RD INSP. DATE: 04-03-2000

Page 4 of 4

'STRUCTURE UNIT: 0

ELEM Qry Qry QrY Qry
NBR ELEMENT NAME ENV INSP. DATE QUANTITY C&51 Cs2 C53 C54

Qry
C8&

General Notes: *Bridge #9340, Year 2000 Bridge Constructed in 1967. See "Fracture Critical” Report for additional information,

inspector's Signature Reviewer's Signature / Date
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080272007 Page 1 of 4
Crew Number: 7627 Mn/DOT BRIDGE INSPECTION REPORT

Inspector: DISTRICTS

BRIDGE 9340 1 35W OVER RR, MISS R, 2ND ST & RD INSP. DATE: 05-17-2002

bounw: HENNERIN tocation: 1.0MINEOF JCTTH 54 Length: 1,907.01t

City: MINNEAPOLIS Route: ISTH 35W Ref. Pt.: 018+00.538 Deck Width:  113.3 ft {(Varles)

‘Township: Control Sectior, 2783 Maint. Area:  METRO Rdwy. Area/ Pct. Unsnd; 201,511 sqft
Section: 25 Township: 028N Range: 24W Local Agency Bridge Nbr: Paint Area / Pct. Unsnd: 490,200 sq fl 15 %
Span Type: CSTL BEAM SPAN

NBI Deck:5 Super:4 Sub:6 Chan:8 Culv: N Open, Posted, Closed: OPEN

Appraisal Ratings - Approach: § Waterway: 8 MN Scour Code:  L-STBL;LOW RISK Def. Stat:  8.D. Suff, Rate; 50.0

Required Bridge Signs - Load Posting: NOT REQUIRED  Traffic: NOT REQUIRED

Horlzontal: NOT REQUIRED Vertical: NOT APPLICABLE

STRUCTURE UNIT: ¢

ELEM QTty QTyY Q7Y Qry QTY
NBR ELEMENT NAME ENV INSP. DATE QUANTITY CS 1 CS2 CS3 CS4 CS5
22 LS O/L (CONC DECK) 2 05-17-2002 18F 0 0 1 0 0
09-26-2001 18F 0 0 1 0 0
Notes: 3 lanes + onfoff ramp each direction {2 ft. shoulders). [1978] Low slump overlay (extensive full-depth repairs). [1 9931 Minor
spalis & patched areas along finger jonts. [1998] Median copings replaced (stay-in-place steet forms), exterlor copings
patched with "gunnite”, [1998] Pantial chaining of NBL found 1,865 SF of delamination & 47 SF of spall. {1999] Ground
penelrating radar survey (FWHA) found deck to be 6% unsound.
|48 LS OIL (CONC SLAR) 2 05-17-2002 1 SF 0 1 0 0 o
09-26-2001 18F 0 1 ¢ 0 0
Notes:  Spans 12 - 14 have a 2 ft. deep CIP concrete voided siab (continuous).
300 STRIP SEAL JOINT 2 05-17-2002 946 LF 906 0 40 N/A NIA
09-26-2001 946 LF 906 40 0 N/A N/A
Noles:  [1978] Type H strip seal @ abutments, Pier 11, and stringer expansion joints (7 joints total). [1998] South Abutment joint
(SBL) repaired with new product (hot pour with steel mash). Steel extrusion was too corroded to install new gland.
[1995/2000] Prer 11 joint has numerous leaks {SBL & NBL), glands in the stringer joinis have pulled out in scattered
locations.
301 POURED DECK JOINT 2 05-17-2002 - 1,017 LF 1,017 0 ] NIA N/A
) 09-26-2001 1,017 LF 1,017 0 0 N/A NIA
Notes:  Deck has 1,017 LF of transverse poured joints. [1997] All have leaching below (with some deck spalling).
303  ASSEMBLY DECK JOINT 2  056-17-2002 326 LF 191 110 25 N/A N/A
09-26-2001 326 LF 216 110 0 N/A NIA.
Notes:  Open finger jolnts at truss ends and Span 2 hinge. [1998] Rubber "skirts" Installed below truss end finger joints.
321 CONC APPROACH SLAB 2 (5-17-2002 4 EA 0 4 0 0 NIA
09-26-2001 4 EA 0 4 0 0] NIA
Notes:  [1981] All 4 approach panels have fransverse cracks (relief joints need re-sealing).
331 . CONCRETE RAILING 2 05-17-2002 7.628 LF 7,628 0 0 0 NfA
09-26-2001 7,628 LF 7.628 0 0 0 NIAY
Notes:  [1998] Railings re-constructed, Split median J-rail instalied {with removeable pre-cast caps}). Exterior raifings (originalty '
Code 12) were retrofit (32" high concrete face added, horizontal steel railings removed).
107  PAINTED STEEL GIRDER 2 05-17-2002 10,596 LF b} 9,086 1,400 110 0
09-26-2001 10,596 LF 0 9,086 1,400 119 -0

Notes:  [1968] Bridge painted with Lead base system, [98/2000] Numerous fatigue cracks found in approach spans. Cracks were
located at negative moment diaphragm connections where the stiffener was not welded to the top ftange. In Span 9, the 3rd
beam from the east had a 4 fi. long crack in the web (it was reinforced with bolted plates). Most existing cracks were drilled
out, and the diaphragm connections were lowered to reduce stress levels. Approach spans have welded beams {depth
transitions from 48" to 33"), with riveted connections. Spans 1 & 2 have 33" deep rolled beams with welded cover plates
{square ends). [1995} Beams have minor chalking throughout, fascia beams have flaking rust along the bottom flange.
{1999] Beams along median {and at hinge) re-painted. Beam ends at hinge have modetate surface pitting. Spot painting
confract: truss ends, hinge Joints, and area below median painted with zinc system. Paint system is 15% unsound,
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"Page 2 of 4

08/02/2007
Number: 7627
Crew Number Mn/DOT BRIDGE INSPECTION REPORT
Inspector: GISTRICTS
BRIDGE 9340 1 35W OVER RR, MiISS R, 2ND ST & RD INSP. DATE: 05-17-2002
- STRUCTURE UNIT: 0
ELEM Qmry QTYy QTY QTY Qry
NBR ELEMENT NAME ENV INSP.DATE QUANTITY CS1 Ccs2 C53 CS 4 CS5
113 PAINT STEEL STRINGER 2 05-17-2002 14,896 LF 0 14,746 ] 150 0
09-26-2001 . 14,896 LF 0 14,746 0 150 -0
Notes: 27" deep rolled stringers (fruss spans). [1995] Stringers have corrosion at expansion joinis. {1999} Median stringers
re-painted. [1991/2000] Stringer/Floorbeam connections are "working". Several bolts are loose or missing.
131 PAINT STL DECK TRUSS 1 05-17-2002 2127 LF 0 0 1,912 215 0
09-26-2001 2,127 \F 0 0 1,912 215 0
Notes:  Main fruss members have numerous poor weld details (some cracked tack welds). {1995] Interiors of truss members have
severe pigeon debris. [1899) Pigeon screens placed on truss member apenings. [1995] Truss members have corrosion at
the floorbeam & sway brace connections (with pack rust & some surface pitting).
152  PAINT STL FLOORBEAM 2 05-17-2002 3,348 LF 0 2,623 725 0 0
09-26-2001 3,348 LF 0 2,623 725 o o
Notes:  [1986] Crossbeam web stiffeners cracked at SE rocker hinge (rocker bearing had frozen). Cracks were welded/drilted out,
and bracing was added (attached to approach span beams). {1992/98] Several cracks found in crossbeam & end floorbeam
at the NE rocker hinge. Some cracks were drilled out, and bracing was added (attached to approach span beams).
[1998/99] End floorbeams & "crossbeams re-painted. The face exposed to the open finger joints have extensive section.
toss (surface pitting & holes in stifieners). Floorbeam trusses have numeroys poor weld detalls (plug welds & tack welds in
tension zones). [1984] Floorbeam trusses have chalking throughout. [1999] Median portions of floorbear trusses (and
sway braces) re-painted. Some areas had severe section loss (holes).
373 STEEL HINGE 2 05-17-2002 18 EA 0 4 0 0 14
09-26-2001 . 18 EA 0 4 0 0 14
Notes:  [1986] SE crossbeam rocker hinge pin replaced. [1998] Grassbeam rocker hinge bearings re-painted {all show evidence
of recent movement). {1995] Span 2: all hinge bearings are focked in full expansion (beam ends contacting). [ 1999} Span 2
hinge bearings re-painted.
380 SECONDARY ELEMENTS 2 05-17-2002 1EA 0 0 1 0 NIA
09-26-2001 1EA 0 0 1 0 N/A
Noles:  [1995] Pinned braces between floorbeam truss & stringers are working. ’
311 EXPANSION BEARING 2  05-17-2002 125 EA 81 44 0 NIA N/f\"
09-26-2001 125 EA 81 44 0 NiA N/A
Notes:  [1994/2000] Some abutment bearings are rusty (joints leaking). [1996] South Abutment bearings are in full contraction.
[1994] Main truss roller bearings have moderate corrosion,
313 FIXED BEARING 2  05-17-2002 35 EA 35 0 Y NIA 'Nl?i
09-26-2001 35 EA 35 0 a N/A N/A
Notes: B
205 CONCRETE COLUMN 2 05-17-2002 52 EA 49 3 0 0 NIA
09-26-2001 52 EA 49 3 0 0 “NIA
Notes:  {1869] Pler 8: East column damaged by train derallment {minor scrapes & spalls}. [1993] Pier 7: west column has a
vertical crack. [2000] Pier 11: west column has a minor spall. 58/1 60) [1996] Pier 1 has tipped slightly northward, Likely
related fo hinge faiilre in Span 2 (South Abutment bearings are in full contraction).
210 CONCRETE PIER WALL 2 05-17-2002 168 LF 168 0 o 0 N/A
09-26-2001 168 LF 168 0 0 0 N/A
Notes:
215 CONCRETE ABUTMENT 2 05-17-2002 255 LF 255 0 0 ] N/A
09-26-2001 255 LF 255 0 0 0 N/A-
Notes:  [1881] Both Abulments have miner cracking & staining. .
234 CONCRETECAP 2 05-17-2002 818 LF 669 150 0 0 NA
09-26-2001 819 LF 669 150 0 0 N/A!

Notes:  [1998] Pler 11: Cap has extensive "gunnite” repairs.
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084212007

Crew Number: 7627

Mn/DOT BRIDGE INSPECTION REPORT

tnspactor: DISTRICTS

Page 3 of 4

BRIDGE 9340 I 35W OVER RR, MISS R, 2ND ST & RD INSP. DATE: 05-17-2002
*STRUCTURE UNIT: 0
ELEM QTy QTy Qry Qry QTY
NBR ELEMENT NAME ENV INSP. DATE QUANTITY CS1 CSz2 CS3 CS4 CS5
356 FATHSUE CRACKING 2 05-17-2002 1EA ; 1 0 NIA N!A-
’ 09-26-2001 1EA ¢ 1 G NIA NZA
Notes:  [1998/2000] Numerous fatigue cracks found in approach spans. Cracks were located at negative moment diaphragm T
connections where the stiffener was not welded to the top flange. In Span 9, the 3rd beam from the east had a 4 ft. long
crack in the web (it was reinforced with bolted piates). Most existing cracks were drilled out, and the diaphragm connections
were lowered to reduce stress levels,
357 PACKRUST 2 05-17-2002 1 EA 0 1 ] 0 NIA
09-26-2001 1EA 0 1 0 0 N/A,
Notes:  [1985] Truss members have corrosion at the floorbeam & sway brace connections (with pack rust & some surface pitting).
368 CONC DECK CRACKING 2 05-17-2002 1 EA Q 1 0 0 NIA
09-26-2001 1EA 0 1 0 0 N/A.
Notes:  [1993] Overlay has 3,000 LF of transverse cracks. [1998} Cracks sealed.
359 CONC DECK UNDERSIDE 2 05-17-2002 1 EA iy 0 1 0 0
08-26-2001 1EA 0] ¢ 1 0 0
Notes:  [1857/98] Underside of deck has a moderate amount of fransverse leaching cracks, with some areas of leaching map :
cracks & spalling (particularly in the north approach spans}. [1998] Removal of median copings damaged deck in adjacent
bays (seme areas have been patched).
360 SETTLEMENT 2 05-17-2002 1EA 1 0 0 N/A N/A
08-26-2001 1 EA 1 0 0 N/A N/A
Notes: -
363 SECTIONLOSS 2 05-17-2002 1EA o 1 0 0 NIA
09-26-2001 1EA 0 1 0 .0 N/A
Notes: R
964  GRITICAL FINDING 2  05-17-2002 1EA 1 0 NIA N/A NIA
Notes: DO NOT DELETE THIS CRITICAL FINDING SMART FLAG.
981  SIGNING 2 05-17-2002 1 EA ) 1 o 4] 0 o
09-26-2001 1 EA 1 0 0 0 o
Nates:  OH Sign bridge mounted on exterior railings at north end of russ, sign post mounted on west rail at south end of truss.
982 GUARDRAIL 2 05-17-2002 1 EA 1 0 0 NIA NIA
08-26-2001 1EA 1 0 0 N/A N/A
Notes:  [1998] Approach guardrail repaired {impaci attenuator at N8 off ramp). )
984 DRAINAGE 2 05-17-2002 1EA o 0 1 N/A N/A
09-26-2001 1EA 0 0 1 N/A N/A
Notes:  Pier 6: Horlzontal draln trough has inadequate slope (usually ciogged). [1998/99] Drain troughs below truss end finger
Joints removed & replaced with rubber "skirts". [2000] "Skirts" above crossbeam rockers are clogged.
985 SLOPES 2  05-17-2002 1 EA 1 0 o N/A N/A
09-26-2001 1 EA 1 0 0 NiA _ N/A
Notes:  [1994] North Abutment slope paving has 20 LF of horizontal cracks. ‘
986 CURB & SIDEWALK 2 05172002 1 EA g 1 0 NIA NfA
09-26-2001 1EA 0 1 0 N/A NIAT
Notes:  [1993] Curb below exterior railings have spalling 8 defamination.
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Page 4 of 4

08/02/2007
Crew Number: 7627 Mn/DOT BRIDGE INSPECTION REPORT
Inspector: DISTRICTS
BRIDGE 9340 I 35W OVER RR, MISS R, 2ND ST & RD INSP. DATE: 05-17-2002
:STRUCTURE UNIT: 0
ELEM QTy QTY QTY Qry Qry
NBR ELEMENT NAME ENV INSP, DATE  QUANTITY cs1 cs2 cS3 cs4 cS5
988 MISCELLANEQUS 2 05-17-2002 1EA 0 1 0 N/A NiA
09-26-2001 1EA 0 1 0 N/A NIA

Notes:  Rall mounted deck lighting, under deck lighting, and river navigation fights. [1984] Light post on west raif {"W5/3 " hasa
6" vertical split (plow damage). [1999] Automated de-icing system instalfed on deck {contro! room constructed on NW
approch comer).

General Notes: *Bridge #9340, Year 2002 Bridge Constructed in 1967. See “Fracture Critical” Report for additionat infermation.

Inspector's Signature Reviewer's Signature / Date
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Span Type: CSTL BEAM SPAN

NBE Deck:5 Super4 Sub:6 Chant8 Culv:N

Open, Posted, Closed; OPEN

08/02/2007 Page 1 0of 4
Crew Number. 7627 Mn/DOT BRIDGE INSPECTION REPORT
Inspector: METRO
_BRIDGE 9340 1 35W OVER RR, MISS R, 2ND ST & RD INSP. DATE: 06-13-2003
’i‘,ounty: HENNEPIN Location: 1.0MINEOF JCTTH B4 Length: 1807.0f
City: MINNEAPOLIS ) Route: 1STH 35W Ref, Pt.. 018+00.538 PDeck Width:  113.3 ft (Varies})
Township: ‘ Control Section: 2783 Maint. Area:  METRO Rdwy. Area/ Pct. Unsnd; 201,511 sqft 6 %
Section: 25 Township: 026N Range: 24W Local Agency Bridge Nbr: ' Paint Area / Pct. Unsnd: 490,200 s ft 15 %

Appraisal Ratings - Approach: 8 Waterway: 8 MN Scour Code:  L-STBL,LOW RISK Def. Stat:  S.D. Suff. Rate: 500
Required Bridge Signs - Load Posting: NOT REQUIRED  Traffic; NOT REQUIRED
Horizontal: NOT REQUIRED  Vertical: NOT APPLICABLE
STRUCTURE UNIT: 0
ELEM QTy QTy QTyY QTY Qiy
NBR ELEMENT NAME ENV INSP. DATE QUANTITY CS1 Cs2 CS3 CS4 €85
22 LS O/L (CONC DECK) 2 06-13-2003 201,853 SF o g 201,853 0 0
05-17-2002 18F 0 0 4] 0 0
Notes: 3 lanes + on/off ramp each direction (2 FT shoulders), {1978] Low slump overlay (extensive full depth repairs). [1993]
Spalls & palched areas along finger jonts. [1998] Median copings replaced (stay-in-place steel forms), exterior copings
patched with "gunnite”. [1998] Partial chaining of NBL found 1,665 SF of delamination & 47 SF of spall. [1999] Ground
penelrating radar survey {(FWHA) found deck 1o be 6% unsound.
48 LS O/L ({CONC SLAB) 2 06-13-2003 17,233 SF 0 17,233 0 0 0
05-17-2002 1 8F 0 1 0 0 0
Notes: Spans 12- 14 have a 2 ft, deep CIP concrete voided slab (continuous).
300 STRIP SEAL JOINT 2  06-13-20403 946 LF 852 0 94 N/A NIA
05-17-2002 946 LF 906 0 40 NIA NIA
Notes: [1978] Type H strip seal at abutments, pier 11, and stringer expansion joints (7 total), [1998] Strip gland replaced at pier
11, north abutment. South abutment joint (SBL) repaired with new product {hot pour with steel mesh), Steel extrusion was
too corroded to instail new gland. [1995] Pier 11 joint has numerous leaks (SBL & NBL}, glands in the stringer joints have
pulled out in scatiered locations. _
301  POURED DECK JOINT 2 06-13-2003 1,017 LF 1,000 0 17 NIA - NIA
05-17-2002 1,017 LF 1,017 i) 0 N/A N/A
Notes: Deck has 1,017 LF of transverse poured joirts, {1997) All have leaching below (with some deck spalling). i
303 ASSEMBLY DECK JOINT 2 086-13-2003 326 LF 191 110 25 NIA N/A
05-17-2002 326 LF 191 110 © 25 N/A Nia
Notes: Open finger joints at truss ends and span 2 hinge. [1998] Rubber "skirts" instalied below fruss end finger joinls. -
321 CONC APPROACH SLAB 2 086-13-2003 4 EA 0 4 C 0 N/A
05-17-2002 4 EA 0 4 o 0 NiA
Notes: [1991] All 4 approach panels have transverse cracks (relief joints need re-sealing).
331 CONCRETE RAILING 2 06-13-2003 7,831 LF 7,831 ) 0 0 NIA
05-17-2002 7628 LF 7,628 0 0 g NIA
Notes:  [1908) 4018 LF Railings re-constructed. 3813 LF Split median J-rail installed (with removeable pre-cast caps). Exterior
railings (originally code 12) were retrofit (327 high concrete face added, horizontal stee! railings removed).
107 PAINTED STEEL GIRDER 2 06-13-2003 10,896 LF 0 9,000 1,400 110 86
05-17-2002 10,596 LF 0 9,086 1,400 110 0

Notes:  [19568] Bridge painted with lead base system. {98/2000] Numerous fatigue cracks found in approach spans. Cracks were
located at negative moment diaphragm connections where the stiffener was not welded to the top flange. In span 9, the 3rd
beam from the eas! had a 4 FT long crack in the web (it was reinforced with bolted plates). Most existing cracks were drilled
out, and the diaphragm connections were lowered to reduce stress levels. Approach spans have welded beams (depth
transitions from 48" to 33"}, with riveted connections. Spans 1 & 2 have 33" deep rolled beams with welded cover plates
{square ends). [1995] Beams have minor chalking throughout, fascia beams have sectlon loss: flaking & surface rust along
the botiom fiange. {1999] Beams along medlan (and at hinge) re-painted. Beam ends at hinge have section loss, moderate
surface pitting. Spot painting contract: truss ends, hinge joints, and area below median painted with zinc system. Paint
system is 15% unsound.
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08/02/2007 Page 2 of 4
Crew Number: 7627 Mn/DOT BRIDGE INSPECTION REPORT '
Inspector; METRQ
BRIDGE 9340 135W OVER RR, MISS R, 2ND ST & RD INSP. DATE: 06-13-2003
/STRUCTURE UNIT: 0
ELEM QTYy QTyYy QTy QTY - QTY
NBR ELEMENT NAME ENV INSP. DATE QUANTITY CS51 Cs2 CS3 CS54 CS5
113 PAINT STEEL STRINGER 2 08-13-2003 14,896 LF 0 14,700 0 150 46
05-17-2002 14,896 LF ] 14,745 0 150 0
Notes: 27" deep rolled stringers (truss spans}. {1995] Stringers have section loss, flaking & surface rust corrosion at expansion
joints. [1999] Median stringers re-painted. {91/2000] Stringer/floorbeam connections are "working®. Several bolts are loose
or missing.
131 PAINT STL DECK TRUSS 1  08-13-2003 2,127 LF 0 0 1,880 218 32
05-17-2002 2,127 LF . 0 0 1,912 215 0
Notes:  Main fruss members have numerous poor weld defalls (some cracked tack welds). [1995] Interiors of truss members have
section loss, flaking & surface rust, severe pigeon debris, at the floorbeam & sway frame brace connections ( with pack rust
& surface pitting). [1999] Pigeons screens placed on truss member openings,
1562  PAINT STL FLOORBEAM 2 06-13-2003 3,348 LF 0 2,000 725 600 ‘ "23'
' 05-17-2002 3,343 LF 0 2,623 725 0 0
Notes:  [1986] Crossbeam web stiffeners cracked at SE rocker hinge (rocker bearing had frozen). Cracks were welded/drilled out,
and bracing was added (attached to approach span beams). [1992/98] Several cracks found in crossbeam & end floerbeam
at the NE rocker hinge. Some cracks were drilled out, and bracing was added (attached to approach span beams).
{1998/99] End floorbeams & “crossbeams re-painted. The face exposed to the open finger joints have extensive section
{oss (surface piiting & holes in stiffeners). Floorbeam trusses have numerous poor weld details, section loss, flaking &
surface rust, some have holes, (piug welds & tack welds in tension zones). {1994] Floorbeam frusses have chalking
throughout. [1998] Median portions of floorbeam trusses (and sway braces) re-painted. .
373 STEEL HINGE 2 06-13-2003 18 EA o 4 0 ] 14
05-17-2002 18 EA 0 4 0 0 14,
Notes:  [1988] SE crossbeam rocker hinge pin replaced. Section loss at hinges, (open finger joint) steel has fiaking & surface rust.
[1999] Crossbeam rocker hinge bearings re-painted (all show evidence of recent movement), {1995] Span 2: all hinge
bearings are locked In full expansion (beam ends contacting). [1929] Span 2 hinge bearings re-painted.
380 SECONDARY ELEMENTS 2 06-13-2003 1 EA 0 0 1 0 N/A
05-17-2002 1EA 0 i 1 0 N/A
Notes:  [1995] Plnned braces between floorbearm truss & stringers arg working.
311 EXPANSION BEARING 2 06-13-2003 125 EA 75 44 6 N/A N/A
05-17-2002 125 EA 81 44 o N/A NIA
Notes:  [84/2000} Some abutment bearings are rusty (joints leaking). [1986] South abutment bearings are in full contraction. [1994]
Main fruss roller bearings have section loss: flaking & surface rust, moderate corrosion.
313  FIXED BEARING 2 05-13-2003 " 35EA 35 0 i} NfA " NfA
05-17-2002 35 EA 35 0 0 NIA NIA
Notes: g
205 CONCRETE COLUMN 2  06-13-2003 52 EA 49 3 t] [ N/A
05-17-2002 52 EA 49 3 0 0 N/A
Netes:  {1969] Pier 8: east column damaged by train derailment {minor scrapes & spalls). [1993] Pier 7: west column has a vertical
crack. [2000] Pler 11: west column has a minor spall. [1996] Pler 1 has tipped slightly northward, Likely related to hinge
fafture in span 2 (south abulment bearings are in full contraction).
210 CONCRETE PIER WALL 2 06-13-2003 168 LF 168 0 0 0 NA
05-17-2002 168 LF 168 0 0 0 NiA
Notes: .
216 CONCRETE ABUTMENT 2 06-13-2003 255 LF 230 25 0 o N/A
05-17-2002 285 LF 285 0 0 0 NA
Notes:  [1991] Both abutments have minor cracking & staining.
234 CONCRETE CAP 2 06-13-2003 819 LF 669 150 0 0 N/A
05-17-2002 819 LF 669 150 0 0 NfA,



Page 3 of 4

08/02/2007
Crew Number: 7627 Mn/DOT BRIDGE INSPECTION REPORT
Inspector: METRO
_.BRIDGE 9340 I 35W OVER RR, MISS R, ZND ST & RD INSP. DATE: 06-13-2003
/STRUCTURE UNIT; 0 ‘
ELEM QTY QTY QTyY ary QTy
NBR ELEMENT NAME ENV INSP. DATE QUANTITY CS1 cs2 €53 CS4 CS5
Notes: [1998] Pier 11: cap has extensive "gunnite” repairs.
356 FATIGUE CRACKING 2 06-13-2003 1EA 0 1 0 NIA NiA
05-17-2002 1EA 0 1 o NIA N/A
Notes:  [98/2000] Numerous fatigue cracks found in approach spans. Cracks were located at negative moment diaphragm
connections where the stiffener was not welded to the top flange. In span 9, the 3rd beam from the east had a 4 FT long
crack in the web (it was reinforced with bolted plates). Most existing cracks were drilled out, and the diaphragm connections
were lowered to reduce stress levels,
357 PACKRUST 2 08-13-2003 1 EA 0 o 1 0 N/A
05-17-2002 1EA 0 1 0 0 N/A
Notes:  [1995] Truss members have flaking & surface rust corrosion af the floorbeam & sway brace connections {with pack rust & ;
some seclion ioss, surface pitfing),
358 CONC DECK CRACKING 2 06-13-2003 1 EA 0 1 ¥ 0 NIA
05-17-2002 1EA 0 1 0 0 NIA
Notes: [1993] Overlay has 3,000 LF of fransverse cracks. [1998] Cracks sealed, .
356 CONC DECK UNDERSIDE 2 06-13-2003 1EA ) 0 1 0 0
05-17-2002 1EA 0 0 1 ] 0
Notes.  [1997/98] Underside of deck has a moderate amount of fransverse leaching cracks, with some areas of leaching map
cracks & spalfing (particularly in the north approach spans). [1998] Removal of median copings damaged deck in adjacent
bays (some areas have been paiched).
. 360 SETTLEMENT 2 06-13-2003 1EA 1 0 0 NIA N/A
: 05-17-2002 1EA 1 0 0 NIA N/A
Notes: .
363 SECTION LOSS 2 06-13-2003 1EA 0 1 0 0 NIA
06-17-2002 1 EA 0 1 0 0 NIA
Notes:  Section loss: pitting, flaking & surface rust on steel, :
964 CRITICAL FINDING 2 06-13-2003 1EA 1 0 N/A N/A B NIA
05-17-2002 1EA 1 0 N/A NIA NIA.
Notes:
981  SIGNING 2 06-13-2003 1EA 1 0 0 0 0
05-17-2002 1 EA 1 0 ¢ 0 0
Notes:  OH sign bridge mounted on exterior railings at north end of truss, sign post mounted on west rail at south end of truss.
982 GUARDRAIL 2 08-13-2003 1EA 1 0 0 NIA ) NIA
06-17-2002 1EA 1 0 0 NIA "NiA,
Notes:  [1998] Approach guardrail repalred (impact attenuator at NB off ramp). B
984 DRAINAGE 2 (6-13-2003 1EA 0 ) 0 1 NIA N/A
05-17-2002 1EA 0 0 1 NIA A
Notes:  Pier 6: horizontal drain trough has inadequate siope (usually clogged). [1998/99} Drain troughs below truss end finger
Joints removed & replaced with rubber "skirts", [2000] "Skirts" above crossbeam rockers are clogged,
985 Sl.OPES 2 06-13-2003 1EA 1 0 0 N/A NIA
05-17-2002 1 EA 1 0 o N/A NiA
‘Notes:  [1994] Notth abutment slope paving has 20 LF of horizontal cracks. .
986 CURB & SIDEWALK 2 08-13-2003 1EA 0 1 0 NIA A
05-17-2002 1 EA 0 1 0 N/A NA
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08/02/2007
Crew Number: 7627 Mn/DOT BRIDGE INSPECTION REPORT
Inspector;: METRO
: _VBR!DGE 9340 1 35W OVER RR, MISS R, ZND ST & RD INSP. DATE: 06-13-2003

JSTRUGTURE UNIT: 0
QTY QTy QTY . QTY  .QTy

ElLEM
NBR ELEMENT NAME ENV INSP. DATE QUANTITY Cs1 Cs2 Cs3 C54 CS5
Notes:  [1993] Curb below exterior railings have spalling & delamination. .
988 MISCELLANEOUS 2 06-13-2003 1EA ) 1 0 N/A N/A
05-17-2002 1EA 0 1 0 NIA NIA*

Rail mounted deck lighting, under deck flighting, and river navigation lights. 11994] Light post on west rail ("W5/3 L") has a
6" vertical spiit (plow damage). [1999] Automated de-icing system instailed on deck {control room constructed on NW

approch corner).

Notes:

General Notes: *Bridge #9340, Year 2003
Bridge constructed in 1967.

See "Fracture Critical" report for additionat information,

inspectors: K Fuhrman, V Desens.

Inspector's Signature Reviewer's Signalure / Date
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Execntive Summary

The “Federal Aid Highway Act of 1968 directed the establishment a national bridge inspection
program, Accordingly, the Minnesota Department of Transportation, Metro Division Bridge Inspection
Unit conducted an annual inspection of the main truss spans and the in-depth inspection of the approach
spans of bridge # 9340 over the Mississippi River at Minneapolis, Mn. The bridge also crosses over
several roadways, Minnesota Commercial Railroad tracks, & parking lots.

Constructed in 1967, the bridge has 14 spans, with a total length of 1,907 feet. The split deck has three
through lanes each direction with an acceleration/deceleration lane and 2-ft shoulders. The bridge deck
widens at the north end to accommodate on & off ramps, and curves slightly at the south end. The main
river spans (Spans #6-8) are “Fracture Critical” steel deck trusses. They are comprised of welded “built-
up” members and are 456 ft. long, The truss is approximately 60 ft. deep at Piers #6 & 7, The two main
trusses are connected by welded floorbeam trusses, which cantilever beyond the truss on both sides and
support the 27" deep rolled beam roadway stringers. At each end of the main truss spans, the truss
supports the adjacent approach spans with a unique “crossbeam’’ configuration. The approach span beams
frame into a “crossbeam”, which is supported by rocker bearings on the cantilever truss ends. The
approach spans (Spans #1-5 & 9-11) have 48" deep, welded plate beams, which transition into 33" deep
welded & rolled steel beams (connections are riveted), The far north spans (Spans #12-14) are cast-in-
place concrete voided slabs.

Due to several factors (including mist from nearby St. Anthony Falis), the bridge deck frequently ices
over and becomes quite treacherous. In 1999, an automated de-icing system was installed on the deck
(spray nozzles installed in the deck and railings), The systems controls and storage tanks are located on the
north end just off the freeway entrance ramp from East University to South I-35W,

During the 1998 inspection numerous fatigue cracks were found in the approach spans (Spans #3-5 and
#9 & 10). The cracks were located in negative moment regions where the diaphragm web stiffener was
not welded to the top flange. At one location, the web had cracked through entirely. Most existing cracks
were drilled out, and the fractured beam was reinforced with bolted plates. To reduce the stress levels, the
diaphragms were lowered. Due to the widespread cracking, these areas should be inspected in-depth on an
annual basis. The area below includes a contract parking Jot (used mainty by U of M students) and the
Minnesota Commercial Railroad: (651) 646-2010,

The truss end rocker bearings (and main truss bearings) should be measured for movement during each
annual inspection. The truss end floorbeams & approach end “crossbeams” should be closely inspected
(they have section loss & fatigue cracks). '

The hinge joint in Span #2. is in locked in full expansion, several beam-ends are contacting, and the
hinge bearings are “frozen” and no longer functioning. Consequently, Pier #1 has tipped slightly to the
notth, and the South Abutment bearings are in full contraction. This area should be thoroughly inspected.

Four stringer connection bolts need replacement (all in the NBL). At Panel Point #8, Stringer #2 has two
loose bolts, and the bearing block has rotated, This will likely require jacking the superstructure. Stringer
bolts also need replacement at Panel Point #8, Stringer #4 (south side), and at Panel Point #11, Stringer #3.

Several strip seal joints are leaking (the glands have ripped or pulled out). Attempts were made to
replace these joints during the 1998 repair contract, but the steel extrusions, which anchor the gland, had
severe corrosion, and new glands could not be installed. Instead, a new product was used at the South
Abutment (SBL). This utilized a hot pour seal with wire mesh reinforcing (the final product looks similar
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to a strip seal gland). We should monitor this joint to see how well this new gland repair performs. and
consider using it at other locations.

The rubber “skirts” sections above the truss end rockers (installed in 1999) tend to fill with debris - these
should be flushed out annually. The horizontal drain troughs at Pier #6 are clogged because of an
inadequate slope.




Bridge Inspection Recommendations

These recommendations refer to specific areas where fatigue cracks and other deficiencies were
discovered during the 2001 inspection.

Long Term Repair Recommendations

The long term plans for this river crossing need to be defined (replacement, re-decking, Ete.). Due
to the “Fracture Crifical” configuration of the main river spans (and the problematic “crossbeam”
details), and fatigue cracking in the approach spans - eventual replacement of the entire structure
would be preferable.

If bridge replacement is significantly delayed, the bridge should be re-decked (the design of the
main river spans do not allow for deck widening). Any re-decking contract should also include a
complete re-painting of the superstructure, elimination of the hinge joint in Span #2, and
reconfiguration of the deck drainage system.

Depending on the projected date of bridge replacement, the bridge deck will eventually require a
partial overlay repair contract (the expansion joints should also be replaced).

Immediate Maintenance Recommendations

Four stringer connection bolts need replacement (all in the NBL). At Pane] Point #8, Stringer #2
has 2 loose bolts, and the bearing block has rotated (this will likely require jacking the
superstructure). Stringer bolts also need replacement at Panel Point #8, Stringer #4 (south side),
and at Panel Point #11, Stringer #3. .

Several strip seal joints are leaking (the glands have ripped or pulled out). Attempts were made to
replace these joints during the 1998 repair contract, but the steel extrusions which anchor the gland
had severe corrosion, and new glands could not be installed, Instead, a new product was used at
the South Abutment (SBL ) - this utilized a hot pour seal with wire mesh reinforcing (the final
product looks similar to a sirip seal gland). We should monitor this joint to see how well this new
gland repair performs., and consider using it at other locations.

The rubber “skirts” sections above the truss end rockers (installed in 1999) tend to fill with debris -
these should be flushed out annually, The horizontal drain troughs at Pier #6 have inadequate
slope, and are clogged.

Areas of Concern for Future Inspections

m  During the 1998 inspection, numerous fatigue cracks were found in the approach spans (Spans #3-

5 and #9-10). The cracks were located in negative moment regions where the diaphragm web
stiffener was not welded to the top flange (at one location the web had cracked through entirely).
Most existing cracks were drilled out, and the fractured beam was reinforced with bolted plates.
To reduce the stress levels, the diaphragms were lowered. Due to the widespread cracking, these
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areas should be inspected in-depth on an annual basis. The area below includes a contract parking
lot (used mainly by U of M students) and the Minnesota Commercial Raflroad: (651) 646-2010.

»  The truss end rocker bearings (and main truss bearings) should be measured for movement during
each annval inspection. The truss end floorbeams & approach end “crossbeams” should be
closely inspected (they have section loss & fatigue cracks).

w  The hinge joint in Span #2 is in locked in full expansion several beam ends are contacting, and the
hinge bearings are “frozen” and no longer functioning. Consequently, Pier #1 has tipped slightly
to the north, and the South Abutment bearings are in full contraction, This area should be
thoroughly inspected,

For information that is more detailed and recommendations, please refer to the appropriate sections
in the text of the report.
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Bridge Description

Bridge #9340 was constructed in 1967, and has 14 spans, with a total length of 1,907 feet. The split deck
has three through lanes each direction (along with an acceleration/deceleration lane). The shoulders are
only 2 ft. wide. The bridge deck widens at the north end (fo accommodate on & off ramps), and curves
slightly at the south end.

The main river spans (Spans #6-8) are “Fracture Critical” steel deck trusses comprised of “built-up”
welded members and 456 ft. long. The truss is approximately 60 ft. deep at Piers #6 & 7. The two main
trusses are connected by welded floorbeam trusses, which cantilever beyond the truss on both sides, and
support the 27" deep rolled beams roadway stringers.

At each end of the main truss spans, the truss supports the adjacent approach spans with a unique
“crossbeam’” configuration. The approach span beams frame into a “crossbeam”, which is supported by
rocker bearings on the cantilever truss ends. The approach spans (Spans #1-5 & 9-11) have 48" deep
welded plate beams, which transition into 33" deep welded & rolled steel beams (connections are riveted).
The far north spans (Spans #12-14) are cast-in-place concrete voided slabs.

Due to several factors (including mist from nearby St. Anthony Falls), the bridge deck frequently ices
over and becomes quite treacherous. In 1999, an automated de-icing system was installed on the deck
(spray nozzles installed in the deck and railings) — the control room is located at the northwest approach
COITET.

Bridge Deck NBI Code #5 (Fair Condition)

The split deck has 3 through lanes each direction (along with an acceleration/deceleration lane ) - the
shoulders are only 2 ft. wide.. A low slump concrete overlay (along with numerous full-depth deck
repairs) was placed on the deck in 1978. In 1998, the median copings were replaced (steel stay-in-place
forms), and the exterior copings were patched with shot-crete.

Wearing Surface: The overlay has some minor spalls and patched areas around the finger joints, and
3,000 LF of transverse cracks (sealed in 1998). The overlay has several patched areas, and some spalls
(additional patching is typically required each year), A partial chaining of the northbound deck in 1998
_ found 1,665 SF of delamination & 47 SF of spall. In 1999, the Federal Highway Administration
conducted a ground penetrating radar survey, using the experimental “HERMES” system. The radar
survey found the overlay to have 6.14% delamination. The overlay had numerous repair patches in 2001.

Structural Slab: The underside of the deck has a moderate amount of transverse leaching cracks, with
some areas of leaching map cracks & spalling (particularly in the south approach spans). In 1998, the
median coping overhangs were replaced (steel stay-in-place forms), and the exterior copings were
repaired with shot-crete. During the median slab removal, the bays adjacent to the median were damaged -
some of the “stool” concrete along the stringers & beams has spalled off (exposed rebar), and in some
locations, the spalling extends into the underside of the deck. Some of these areas were patched by the
contractor.




Open Finger Expansion Joints: The deck has 3 open finger joints (at each end of the truss spans and
above the hinge joint in Span #2). In 1999, rubber “skirts” were installed below the truss end finger joints
(the drain troughs were removed).

Strip Seal Expansion Joints: There are strip seal joints at the abutments, Pier #11, and at 5 stringer
joints in the main truss spans (these were installed in 1978). The strip seal glands have pulled out (joints
leaking) in several locations. The steel extrusions, which anchor the glands, have severe section loss,
making gland replacement impossible. In 1998, the South Abutment gland (SBL) was patched using an
experimental system - hot poured seal with wire mesh reinforcement.

Poured Deck Joints: The deck has several transverse poured joints (from staged deck construction). All
of these joints are leaching below - at some joints, the deck is spalling below.

Exterior Railings: The original exterior Code #12 railings were retrofit in 1998 - a 32" high concrete
face was installed in front of the existing concrete rail base (the horizontal steel rails were removed). The
curb along the railing has moderate cracking, delamination and spalling.

Median Railings: J-rail (Code #22) was installed along the split median in 1998. The railings above the
truss spans have removable pre-cast concrete caps, which are intended to prevent further corrosion
damage to the superstructure below.

Bridge Superstructure NBI Code #4 (Poor Condition)

Paint System: The bridge was originally painted with a lead-base system in 1968. In 1999, the bridge
was partially re-painted with a zinc system. Areas painted included the entire superstructure below and
along the open median, and below the open finger deck joints.

Currently, the overall paint system is approxirmately 15% unsound. The truss members have corrosion

~ and pack rust at the floorbeam & sway frame connections, and there is paint faiture & corrosion in

scattered locations. The floorbeam trusses & stringer ends have corrosion at the stringer expansion joints.
Some of the areas re-painted in 1999 had severe section loss. This includes the sections of the floorbeam

trusses & sway bracing located below the median, and the truss end floorbeams & “crossbearns” (focated
below open finger joints).

Main Truss Members The two steel deck trusses are comprised of “built-up” welded members
connections inchide both rivets and bolts, While most truss members are welded box beams, some tension
vertical & diagonal members are welded “H” beams, The truss members have numerous poor weld
details. The vertical “H’ beam truss members have transverse welds at the floorbeam connections. The
box beam truss members have welded interior stiffeners. Some of these have tack welded tabs (many of
these tack welds have cracked). Some box beams have tack welds, or tack welded backer bars along the
interior comers. The truss mermbers have corrosion at the floorbeam and sway frame connections (pack
rust is forming between the connection plates), there is paint failure, surface rust, and flaking rust is
scattered locations. The interiors of the box members have severe pigeon debris. In 1999, screens were
placed over openings in the truss members to prevent pigeon access (this unforfunately prevents
inspection of the interiors).




Floorbeam Trusses: There are 27 floorbeam trusses connecting the main deck trusses. These trusses
are comprised of rofled H-bearns (welded connections). The floorbeam trusses cantilever beyond the main
truss on both sides (connected to the main truss, vertical members with bolts & rivets). The floorbeam
truss members have numerous poor welding details — including plug welded web reinforcement plates,
and tack welds & welded connection plates located in tension zones. Some of the top chord splices are
offset vertically (up to ¥2” — from original construction) - the splice plates are bent, The floorbeam trusses
below stringer joints have severe flaking rust. There is pack rust and surface pitting at the main truss
connections. In 1999, the floorbeam sections below the median were re-painted some areas have section
loss (holes).

Stringers: There are 14 steel stringers (27" deep rolled beams) bearing on the floorbeam trusses. They
are continuous except for five stringer expansion joints. The stringer ends have corrosion at the expansion
joints. The stringers adjacent to the median were re-painted in 1999. The bolted connections to the
floorbeam trusses are “working” and some bolts are loose or missing.

Lateral & Sway Bracing: The main deck trusses have both upper and lower horizontal diagonal
bracing. There is also a vertical sway frame running below each floorbeam truss - the median portion of
these sway frames were re-painted in 1999, some areas have section loss (holes). Each floorbeam truss has
2 diagonal braces, which connect the bottom chord to Stringers #4 & 11. The pinned connections on these
braces are “working” and at least one cofter pin is missing. '

Truss Bearing Assemblies: The truss spans have six *“geared roller-nest” bearing assemblies, and two
fixed bearing assemblies, The truss bearings have moderate corrosion, the bearings at Piers #3 & 8 are
functioning properly (checked during each annual inspection), but the bearings at Pier #6 show no obvious
signs of movement (difficult to reach with snooper).

End Floorbeams & Crossbeams: At each end of the main truss, the multi-heam approach spans
terminate by framing into a “crossbeam”. The crossbeams are supported by rocker bearings mounted on
the cantilever truss ends. There is an open finger expansion joint above these members. This area was re-
painted in 1998-1999, and rubber “skirts” were installed below the finger joint in an attempt to prevent
future corrosion damage. .

End Floorbeams: The two end floorbeams are welded plate girders (they connect the main truss ends).
The end floorbeams were re-painted in 1998/1999. The sides facing the open finger jeints have extensive
section loss (surface pitting at the base of the web, and holes in the base of the vertical stiffeners). In 1998,
fatigue cracks were found in two stiffener welds directly above the NE rocker bearing.

Crossbeams & Rocker Bearings: The two “cross-beams” are welded plate girders each one is
supported by two “rocker” bearings attached to the cantilever ends of the main truss. These rocker
bearings are built into the crossbeam web except the sontheast rocker, which, due to the bridge super-
clevation, connects to the bottom flange of the crossbeam. The crossbeams & rocker bearings were re~ -
painted in 1998/1999, The faces exposed to the finger joints have extensive surface pitting with some
areas of severe section loss (holes at the base of stiffeners). The rocker bearings are measured & checked
for movement during each annual inspection. All four bearings appear to be functioning (obvious signs of
movement).

In 1986, the southeast rocker bearing “froze”, resulting in damage to the crossbeam (2 cracked vertical
web stiffeners). The rocker-bearing pin was replaced this required closing I-35W and jacking up the span.
The crossbeam was repaired and the cracks in the web stiffeners were welded, crack ends drilled out, and
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stiffeners reinforced with angle plates. The connection was also reinforced by installing braces between
the crossbeam and Beams #2 & 3.

In 1992, a crack was found in a crossbeam stiffener weld above the northeast rocker bearing (it was
drilled out). In 1997, at the same location, a weld between a vertical & horizontal stiffener was found
cracked through entirely. Cracks were also discovered at the end of horizontal stiffeners near the northeast
& southwest rocker bearings., Strain gauges were installed to analyze stresses, crack ends were drilled out,
and the northeast connection was reinforced by installing bracing between the crossbeam and 2 stringers.

Steel Multi-Beam Approach Spans (Spans #1-5 & #9-11): The approach spans have welded beams -
the depth transitions from 48" to 33” (connections are riveted). The south span has 33" deep rolled beams
with welded cover plates (square ends). Spans #1 - 5 have 14 beams (with a hinge joint in Span #2), In
Spans-#9 - 11, the deck widens from 15 to 18 bearms. The fascia beams have flaking rust along the bottom
flange - the beams adjacent to the median were re-painted in 1999,

In 1998, fatigue cracks were found in several beam webs. These cracks were located in negative
moment regions at the top of the diaphragm connections. At one location the web had cracked through
entirely and were caused by out of plane bending in locations were the web stiffener was not rigidly
connected to the top flange. After stain gauge analysis by the University of Minnesota, the diaphragm
connections were modified (they were lowered, using only four bolts at each connection). Most existing
cracks were drilled out (sorme were too small to reach), and the fractured beam was reinforced with bolted
plates. '

In Span #2 (multi-beam approach span), there is a cantilever expansion hinge (sliding plate bearings).
The joint is closed beyond tolerable limits, possibly due to substructure movement & pavement thrust and
is no longer functioning. Some beam ends are contacting, and some bearing plates have tipped (preventing
the joint from reopening). The hinge area was re-painted in 1999 (open finger joint above). The beam
ends have moderate surface pitting.

Approach Span Bearings: The steel beam approach spans have a total of 90 sliding plate bearing
assemblies and 33 fixed plate bearing assemblies. The piers with fixed bearings have expansion bearings
on the fascias.

Voided Concrete Slab North Approach Spans (Spans #12 ~14): The far north approach spans consist
of cast-in-place concrete continnous *‘voided” slabs (2 ft deep). A northbound off ramp splits off to form
Bridge #9340A. The slab rests on sliding plate bearings at Pier #11 and the North Abutment (total of 29
assemblies). Piers #12 & #13 are cast directly into the slab (no bearings). These spans are in generally
good condition. Spalling along the exterior and median copings was patched with shot-crete in 1998.
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Bridge Substructure NBI Code #6 (Satisfactory Condition)

Abufments: The abutments have minor vertical cracking, with some staining (from leaking deck
joints).

Truss Span Piers: Piers #6 & 7 (main river span) have two concrete columus resting on a pier wall.
The west colurnn on Pier #7 has a minor vertical crack, Piers #5 & 8 have 2 concrete columns connected
with an upper strut. The column on Pier #8 has been reinforced with a concrete “jacket”, [2001]
Underwater inspections conducted by Collins Engineers, Inc. in 2000 found Pier 7 to be in good condition
with no defects of structural significance. A 3x3-foot area of light scaling, with a maximum of 1" of
penetration was observed on the south side of the upstream pier nose. Collins recommends inspecting the
substructure unit at the normal 5-year inspection interval.

Approach Span Piers: The piers supporting the steel spans (Piers #1 - 5 & #9 -11) consist of concrete
columns with a cap (those adjacent to railroad tracks have lower struts). The pier columns supporting the
voided slab spans (Piers #12 & 13) are cast direcily into the slab (no cap). Pier #1 has tipped slightly to the
north — this is related to the hinge failure in Span #2. The east column on Pier #9 has minor scrapes &
spalls from a train derailment in 1969. Pier #11 has extensive shot-crete repairs (leaking deck joint above).

Other Bridge Elements

Approach Panels: All approach panels are concrete. Each apf)roach panel has a transverse crack, and
there are some minor spalls at the joints. The relief joints need to be resealed (the north approach (SBL
and on ramp) has no relief joint),

Channel & Protection: NBI Code #8 (Very Good Condition). The bridge is located just downstream
from the Lower St. Anthony Lock & Falls - the flow is very turbulent. At normal river level, clearance
below the truss is approximately 60 feet. Pier #7 is the only pier in the channel (along the east bank) -
typically, the water depth along the west face is only 1-2 feet (we do not conduct underwater inspections).
Due to the extreme turbulence, sonar readings of the channel cross-section cannot be taken,

Signing: There is an overbead sign bridge structure (running across the entire deck) mounted on the
exterior railings at Truss Panel Point #2° (north end of truss). There is a signpost mounted on the west
railing at Truss Panel Point #6 (south end of truss).

Guardrail: In 1998, the approach guardrails were repaired (a new impact attenuator was installed at the
northbound off ramp to University Ave.).

Drainage: Several deck drains drop directly into the river. The drain troughs at Pier #6 have inadequate
slope, and tend to fill-up with debris. In 1998-99, the drain troughs below the arch end finger joints were
removed, and replaced with rubber “skirts”. The skirt sections above the truss end rockers tend to fill with
debris, These should be flushed annually.

Slepe Protection: The concrete slope paving (both abutments) is in good condition.
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Lighting: The bridge has rail mounted deck lighting, under deck lighting (Span #13), and river
navigation lighting. The lighting above the parking lots in Spans #11 & 12 is maintained by “Metal Matic
Inc.”. A light post on the west railing (W 5/3 L) has 6" vertical split from plow damage.

Miscellaneous: The area below the south approach spans (Spans #2 —5) is leased out as a parking lot
(used mainly by U of M students). The area below Spans #11 & 12 is used for parking by Metal Matic
Inc. The U.S. Army Corps of Engineers is stockpiling material from river dredging below Span #8. There
is a catwalk (for navigation light maintenance) running below the median of the truss spans - the catwalk
is being accessed by graffiti “artists™ at Pier #5.

De-icing System: In 1999, an automated de-icing system was installed on the deck (spray nozzles
installed in the deck and railings). A control room was constructed at the NW approach corner.

Bridge Snooper Field Investigation
Northbound & southbound inspection notes are combined. Beamns are numbered from the east (see framing plan).

South Abutment: Strip seal deck joint above. [1998] Gland in (SBL) was patched using an experimental systern.
Hot poured seal with wire mesh reinforcement. Fourteen sliding plate bearing assemblies. [1995] The bearings are
corroded and in full contraction (related to hinge failure in Span #2, and tipping of Pier #1). The seat area is cracked
and discolored,

Span #1 (Steel Multi-beam): 14 beams, 33" deep rolled beams with welded cover plates (square ends). [1996]
Bast fascia beam has flaking rust. [1978] Three west bays have some full depth deck patches. [1998] “Stool”
concrete is spalling off adjacent to median beams. [1999] Beams 6,7, 8, & 9 are re-painted.

Pier #1: 10 fixed, and 4 sliding plate bearing assernblies. Pier consists of 4 concrete columns and cap, with a RR
crash strut between the columns. [1996] Pier has tipped slightly to the north (measured with plumb bob). [1999]
Bearings 6, 7, 8, &. 9 are re-painted.

Span #2 (Steel Multi-beamn): 14 beams (33" deep rolled beam with welded cover plates) - the beams transition to
48" deep welded bearns north of the hinge joint, [1996] Flaking rust on bottom flange at girder transitions. [1997]
Conduit is loose below median. [1978] Some full depth deck repairs. [1998] “Stool” concrete is spalling off adjacent
to median beams. [1999] Beams 6, 7, 8, & 9 are re-painted.

Hinge Joint (12 ft. South of Pier #2): Open finger joint above. [1994] The hinge assemblies (particularly SBL)
are expanded beyond tolerance (the sliding plates extend 1-3/4" beyond the base plates). At Beam #10, the sliding
plate has tipped (falling off the base plate) and is preventing the joint from opening. Several beam ends are
contacting at the top flange or at the web, [1999] Hinge area re-painted. [2000] Beam ends have moderate surface
pitting, debris has begun to build up on hinge area.

Pier #2: 14 sliding plate bearing assemblies. Pier consists of four concrete columns and cap, with a RR crash strut
between the columns, [1997/2000] Bearings have corrosion, east end of cap has 6 SF of delamination. [1999]
Bearings 6,7, 8, &. 9 are re-painted,

Span #3 (Steel Multi-beam): Over Bluff St. 14 bearns (48" deep welded plate beams). [1978] Three west bays
have some full depth deck patches. [1997] Second bay from east has 20 SF of leaching map cracks. [1998] “Stool”
concrete spalling off (some loose concrete) adjacent to median beams. [1999] Beams 6, 7, 8, & 9 are re-painted.




Diaphragm line just north of Pier #2: [1999] Diaphragms lowered, although the connections have a “positive
moment” configuration stiffeners welded to the top flange.

Diaphragm line just south of Pier #3: *Denotes locations where cracks were found in 1998. [1999] Diaphragms

lowered.

#. Diaphragm Crack Locations Pier #3 Southsi

*Denotes locations where cracks were found i 1998,

Girder Location Crack Description and or Repsir Descripfion

G1 (East Fascia NB) | [1999/2000] 34" crack on top of interior stiffener weld

G2 (NB) * [1998] Two 2" holes drilled in weh

G3 (NB) * [1098] Two 1/4" intersecting diagonal holes drilled in top of stiffener welds.

G4 (NB) * [1998] T'wo 2" holes drilled in web.,

G5 (NB) * 119981 T'wo 2" holes drilled in web.

G6 (NB) [1998] One 2" hole drilled in web. [2000] Other end of crack is turning downward into the web
{will be drilled out in spring 2000)

G7 (NB) | * [1998] One 2" hole drilled in web (other end of crack was ground out).

G8 (SB)

G9 (8B)

G140 (SB)

G11 (SB)

G12 (SB) * [1998] Two 2" holes drilled in web & 1 hole drilled in stiffener. [1999] Crack extends 1" beyond
the hole (ground cuf).

G13 (SB)

G14 (West Fascia SB) | * [1998] One 2" hole drilled in web. [2000] 34" horizontal crack on exterior flangefweb weld (may
eventually need drilling), small diagonal crack on at top of interior stiffener weld.

Pier #3: 10 fixed plate, and four sliding plate bearing assemblies. Pier has four concrete columnns and a cap,
[1999] Bearings 6, 7, 8, &. 9 are re-painted.

Span #4 (Steel Multi-beam): Over contract parking lot. 14 beams (48" deep welded plate beams). [1978) Full
depth deck repairs (2* & 3™ bays from the east). [1998] Underside of deck 200 LF of transverse leaching cracks,
and 200 SF of spall (exposed rebar) below a transverse poured joint (full width of deck), [2000) 4™ bay from west
has 20 SF of severe leaching. [1999] Beams 6, 7, 8, & 9 are re-painted.

Diaphragm line just north of Pier #3: [1998/99] Diaphragms lowered (strain gauges placed on beams #2 & 6).
*Denotes locations where cracks were found i 1998,
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~# Diaphragm Crack Lecations Pier #3 Northside"

*Denotes locations where cracks were found in 1998,
Girder Location Crack Description and or Repair Description
G1 (East Fascia NB)
G2 (NB)
G3 (NB) * [199872(000] ¥2" crack in top flange/web weld (West side), small crack in stiffener weld (Bast
side).
G4 (NB) * [1998/2000] 1" crack in top flange/web weld (East Side)
G5 (NB)
G6 (NB) {1999/20007 3/8" crack in top of stiffener weld.
G7 (NB)
GS (SB)
GY (SB)
G10(SB)
G11 (SB) * [1988] Two 2" holes dritled in web
(12 (SB) * {1988] Two 2" holes drilled in web.
G13 (5B)
G14 (West Fascia SB) | * [1988] Two 2" holes drifled in web

Diaphragm line just south of Pier #4: {1999] Diaphragms lowered, even though the connections have a
*positive moment” configuration (stiffeners welded to the top flange).

Pier #4: 14 sliding plate expansion-bearing assemblies. [1997) Bearings have light rust. Pier consists of 4 concrete
columns and cap, [1999] Bearings 6, 7, 8, &. 9 are re-painted.

Span #5 (Multi-beam/Deck Truss): Over contract parking lot. 14 beams (48" deep welded plate beams bolted
onto the crossbeam), [1996) Four conduit clamps missing (NB fascia beam), Median girder has impact damage
{parking lot below). [1978] Underside of deck has some full depth patches (2 west bays). [1997] Deck leaching near
the finger joint, [1998] Bay just east of median has severe spalling on “stool” and the adjacent deck is cracked
(photo). [1999] Beams 6, 7, 8, & 9 are re-painted. -

Diaphragm line just north of Pier #4: *Denotes locations where cracks were found in 1998.
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 Diaphragm Crack Locations Pier #4 Northside'

*Denotes locations where cracks were found in 1998.
Girder Location Crack Description and or Repair Description
G1 (East Fascia NB)
G2 (NB)
G3 (NB) * [1988] Two 2" holes drilled in web.
G4 (NB) * [1988] Two 2" holes drilled in web
G5 (NB)
G6 (NB)
G7 (NB) * [1988] Two 2" holes drilled in web. {2001] Small crack at the top of the stiffener weld
G8 (SB)
G9 (SB)
G10 (SB) * [1088] Two 2" holes drilled in web.
G11 (SB) [1995/2000] Small cracks at top of stiffener weld.
G12 (SB) * [1988] Two 2" holes drilled in web & 1/4" hole drilled in stiffener weld
G13 (SB) * 11999/2000} Small cracks at top of stiffener weld.
G14 (West Fascia SB) | [1999] Small crack at top of interjor stiffener weld

Main Truss Spans (NBL East Truss)

Stringers are numbered from the east (see framing plan).

Crossbeam: [1986] The SE rocker froze, damaging the east end of the crossbearn (cracked web stiffeners). The
bridge was jacked up (I-35W closed to traffic) - the SE rocker pin was replaced, cracks in two stiffeners were
welded and drilled out, and bracing was added between the crossbearn and Bearns #3 & 4. [1998/99] Crossbeam re-
painted, the side facing the finger joint has section loss.

 Crossbeam & Floorbeam (East End)

Date Measurement
September, 1998 16-5/8"
April, 1999 17-13/16"
April, 2000 18"
September, 2001 18 1/16"

Panel Point #0 (Beginning of East Truss): Open finger joint above. [1998] Drain troughs removed. [1999]
Rubber “skirts” instalied below the finger joint. [2000] Rubber trough above rocker bearings filled with debris (need
flushing), [1998/99] End floorbeam re-painted - there is section loss at the base of the stiffeners,

Panel Point #1, (East Truss, Pier #5):
Pier #5: Two “rollernest” bearing assemblies, [2000] Bearings show signs of recent movement. Pier consists of
two concrete columns connected by a strut. The catwalk can be accessed by climbing onto the strut (debris piled at

base).

Span #6 (Deck Truss): [1997] West River Parkway constructed below bridge. [1999] The floorbeam trusses and
sway bracing located below the median and the Beams 6, 7, 8, & 9 are re-painted,




Panel Point #2 (East Trass): -
Panel Point #3 (East Truss): Floorbeam truss (near center) has an undercut weld in the flange.

Panel Point #4 (East Truss, Stringer Joint): Strip seal deck joint above. [1999] 1 ft. of gland pulled out @
centerline. [1996] The floorbeam truss bottom chord/vertical member connection gusset plate has a weld overlap.
{1999] Junction box along catwalk has cover missing, [2000] Concrete in joint at east end.

Panel Point #5 (East Truss): {1997] Cracked tack weld between the. floorbeam truss top chord and 2 stﬁnger
bearing pedestal. [1999] Tack welds ground out @ Stringer #3 (photo), cracked tack welds remain @ Stringer #4
{photo).

Panel Point #6 (East Truss): [1994] Floorbeam truss top chord (bottom flange) has a poor quality weld at the end
of a connection plate. [1999] Stringer #5 bearing pedestal has a cracked tack weld, [2000] Floorbeam truss diagonal
member U10/L10 (near the bottom chord connection) has a 4” long gouge (possible crack) along a connection weld
— should be ground out (photos).

Panel Point #7 (East Truss):

Panel Point #8 (East Truss, Pier #6, Stringer Joint): Strip seal and deck drain above. [1999] Joint is leaking,
[1998] Stringer #4: bolt missing at south o = ,

floorbeam connection. [1994] Stringer #2
(south side): one bolt is missing and the mut is
missing from the other bolt - the bearing
block has rotated. {2000] Missing bolt was
replaced in 1999, but the bearing block was
not returned to it's proper position — now bolt
bolts are loose, needs repair (photos).
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Panel Point #8, Stringer #2

Pier #6 (Downtown side of Mississippi): Two “rollemest” bearing assemblies. [1997} Bearings have moderate
corrosion and show no signs of movement (need to check!). Pier consists of two concrete columnns with a pier wall at
the base. [1997] The drain pipes are clogged (top & bottom @ median).

Span #7 (Deck Truss): [1999] The floorbeam trusses and sway bracing located below the median and the Beams
6,7, 8, & 9 are re-painted.

Panel Point #9 (East Truss):

Panel Point #10 (East Truss): Navigation light. [1999] Strain gauges installed on truss top chord member
U9/U10 (U of M research project). [2000] Graffiti on top gusset plate.

Panel Point #11 (East Truss): Section loss at gusset plate, bottom chord. [2000] Stringer #3 has a bolt missing at
the floorbeam connection.
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Panel Point #12 (East Truss): [1999] Truss bottom chord member L12/1.13 has a cracked tack weld at an
interior stiffener.

Panel Point #13 (East Truss): Deck drains (falls directly into river). [1993] Bottom chord gusset plate has
section loss. [1999] Truss bottom chord member L13/1.14 has cracked tack welds at two interior stiffeners,

Panel Point #14 (East Truss, Midspan, Stringer Joint): Strip seal joint above. Sway frame rusty. [1999] Truss
bottom chord member L14/1.13" has a cracked tack weld at an interior stiffener.

Panel Point #13' (East Truss): Floorbeam truss top chord has a ground out spot near Stringer #4, [1996] Truss
bottom chord member L13/L.12' has a cracked tack weld at an interior stiffener.

Panel Point #12' (East Truss): [1999] Deck (east bay) has 15 SF of water saturation. [1998] Truss bottom chord
member L127/L.11" has a cracked tack weld at an interior stiffener.

Panel Point #11' (East Truss):

Panel Point #10' (East Truss):

Panel Point #9' (East Truss): Deck drains (falls directly into river).

Panel Point #8' (East Truss, Pier #7, Stringer Joint): Red navigation light. Strip seal deck joint above,
Floorbeam truss has severe rust below the median. [1993] North side: bolts replaced with “redi-rod” at Stringer #4,
bolts replaced at Stringer #5.

Pier #7 (East bank of Mississippi): Two fixed bearing assemblies. Pier consists of two concrete columns with a
pier wall at the base. {1997] West colurn has a full-height leaching crack on the south face.

Span #8 (Deck Truss): [1999] The floorbeam trusses and sway bracing located below the median and the Beams
6,7, 8, & 9 are re-painted,

Panel Point #7' (East Truss):

Panel Point #6' (East Truss): [1996/98] Stinger #4 connection to the floorbeam truss is *‘working”, The SW bolt
is loose.

Panel Point #5' (East Truss): [2001] Underside of the deck has 30 SF of water saturation,

Panel Point #4' (East Truss, Stringer Joint): Strip seal deck joint above. Truss diagonal member U4/L3' has
backer bars along the interior edges. [2001] Both connection plates, the top chord, and floorbeam have flaking rust,

Panel Point #3' (East Truss): Top chord of the floorbeam truss has an “incomplete” weld along the top edge of
the web reinforcement plate.

Panel Point #2' (East Truss): Overhead sign bridge mounted on exterior railings. [1999] Deck in Bay #3 has 100
SF of water saturation (photos).

Pier #8: 2 “rollernest” bearing assemblies, they have light rust. [2000] East truss rocker shows recent movement.
Pier consists of two concrete columns connected by an upper strut. Columns have concrete “jackets” around them.

Panel Point #1' (East Truss, Pier #8): [2000] Graffiti on bottom of truss (above bearing).

Panel Point #0' (End of East Truss): Open finger joint above. [1998] Drain troughs reroved., [1999] Rubber
“skirts” installed below the finger joint. [2000] Rubber trough above rocker bearings filled with debris (need
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flushing). [1998/99] Floorbeam re-painted, side facing finger joint has section loss (holes in web stiffeners) - photos.
[1998} North face (directly above east rocker bearing): two horizontal welds (between stiffener plates) have cracked
through entirely (photos).

*# [2000] Gap between crossbeam & floorbeam (af rocker bearing) was 3-5/8" @ 40° Degrees F.

Crossbeam: [1998/99] Crossbeam re-painted. Side facing finger joint has section loss (pitting at base of
stiffeners). [1992] North face: a crack in the crossbeam web stiffener (above the rocker at the Beam #12 connection)
was drilled out. [1997/98] Norih face: weld above east rocker bearing (between the horizontal & center vertical
stiffener) has cracked through entirely (the weld end at the crossbeam web was partially drilled out). [1998] North
face: cracks at both ends of the horizontal stiffener (above rocker bearing) were drilled out (two small holes drilled
in crossbeam web at each location). [1998] Bracing installed between crossbeam (above east rocker) and Beams #3
&S5.

North Approach Spans

Northbound & southbound inspection notes are combined. Beams are numbered from the east (see framing
plan).

Span #9 (Multi-beam): The multi-beam spans resume (48" deep welded beams bolted onto the crossbeam) - NB
bridge has 8 beams, SB bridge has 7 beams. There are two acfive railroad tracks below. [1999] Beams 6, 7,8, & 9
are re-painted.

Diaphragm line just south of Pier #9: *Denotes locations where cracks were found in 1998, [1999] Diaphragms
lowered.

remvs e Diaphiragm Crack Locations Pier #9 Southside = (et 70 20 s b

*Denotes locations where cracks were found in 1998.
Girder Location Crack Description and or Repair Description
G1 (East Faseia NB) | {2000] Exterior top flange/web weld has a 12" indication.
GC(NB)
G2 (NB) * [1098] 4 ft. long inverted “U™ shaped crack in web (reinforced with bolted plates).
G3 (NB)
G4 (NB * [1998/2000] Small crack in top flange/web weld.
G5 (NB)
G6 (NB)
G7{NB)
GS (SB) * [1998] Small crack in top flange/web weld. [2000] No cracks found.
GY (SB) * [1998] Crack in top of stiffener weld.
G10 (SB)
G11 (SB) * [1998/20001 Small crack in top of stiffener weld (East side).
G12 (SB). * 11998/2000} Small crack in top of stiffener weld (East side)
G13 (SB):
G14 (West Fascia SB)

Pier #9: 13 fixed, and four sliding plate bearing assemblies. Pier consists of four columns and cap, with aRR
crash strut between the columns. {1969] East column damaged by train derailment - the column has minor scrapes
and spalls (downspout had to be reconnected). [1999] Bearings 6, 7, 8, &. 9 are re-painted.




Span #10 (Stee]l multi-beam): NB bricge has 10 beams, SB bridge has seven beams (the welded beams transition
from 48" to 33” depth just north of pier). Active railroad tracks below (one track splits into two), [1999] Beams 6, 7,
8, & 9 are re-painted.

Diaphragm line just north of Pier #9: *Denotes locations where cracks were found in 1998. {1999] Diaphragms
lowered.

. Diaphragm Crack Locations Pier#9 Northside

*Denotes locations where cracks were found in 1998.

Girder Location Crack Description and or Repair Description
G1 (East Fascia NB)

G1B (NB) Stiffeners are welded to the top flange (posifive moment).

GC (NB)

G1D (NB) Stiffeners are welded lo the top flange (positive moment)

G2 (NB)

G3 (NB)

G4 (NB # [2000] Two 2" holes drilled in web.

G5 (NB) * [2000] Two 2" holes drilled in web,

G6 (NB)

G7 (NB)

GB (SB)
‘9 (SB) * [1998/2000] Cracks in top flange/web weld & top of stiffener weld (west side).
G (SB) % [2000] Two 2" holes drilled in web.

G11 (SB) * [1998/2000] Small crack in top of stiffener weld (East side).

G12 (SB). ¥ [2000] Two 2" holes drilled in web.

GI13 (SB)

G14 (West Fascia SB)

Diaphragm line just south of Pier #10: [1999] Diaphragms were inverted & lowered (even though the beam
connections have a “positive moment” configuration (welded to top flange). [2000] Beam #6 appears to be
“working” at the top connection,

Pier #10: 18 sliding plate expansion bearings, Pier has 5 colurnns & cap with a RR crash strut between the
columns. [1999] Bearings 6,7, 8, & 9 are re-painted.

Span #11 (Steel Multi-beam): NB bridge has 11 beams, SB bridge has 7 beams, parking lot below. [1999}
Beams 6,7, 8, & 9 are re-painted.

Diaphragm line just north of Pier #10: {1999} Diaphragms were inverted & lowered (even though the beam
connections have a *positive moment” configuration (welded to top flange),

Pier #11: Beginning of the NB off ramp to University Ave. (Br. #9340A). Strip seal deck joint above.
[1995/2000] Gland is leaking in several locations (NB & SB). Eighteen sliding plate bearings for the stec] beams
and 15 sliding plate bearings for the slab span, Pier consists of seven columns and a cap. [1998 ] Extensive shot-
crete repairs on cap. [2000] West column has 1 SF spall {1999] Sliding plate bearings for the steel beams are re-
painted.

Span #12 (Concrete Voided Slab Span): Parking lot below. [1998] Shot-crete repairs along the median and
exterior copings,

i’ier #12: Pier consists of 6 columns (integral with the slab span deck - no bearings).
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Span #13 (Concrete Voided Slab Span): 2nd St. passes below. [1998] Shot-crete repairs along the median and
exterior copings.

Pier #13: Pier consists of 6 columns (integral with the slab span deck - no bearings).
Span #14 (Concrete Slab Span): [1998] Shot-crete repairs along median and exterior copings.

North Abutment: Strip seal deck joint above, Fourteen sliding plate bearing assemblies. {2000] NB joint leaking
at both ends (bearings rusty).

Main Truss Spans (SBL: West Truss)
Stringers are numbered from the east (from original plans).

Crossbeam: [1998/99] Crossbeam re-painted (side facing finger joint has section loss). [1999] The bolted
connection between Beam #12 and the crossbeam was re-tensioned (the connection had been “working™).

**¥ [2000] Gap between crossbearn & floorbeam (at rocker bearing) measured at 3-9/16" (45° Degrees F.).
## [2001] Gap between crossbeam & floorbeam (at rocker bearing) measured at 3 34" (45" Degrees F.),

Panel Point i#0' (End floorbeam, beginning of West Truss): Open finger deck above. [1998] Drain troughs
removed. [1999] Rubber *'skirts” installed below the finger joint. [2000] Rubber trough above rocker bearings filled
with debris (need flushing). [1998/99] Floorbeam re-painted (side facing finger joint has section loss on stiffeners).
[1996] The floorbeam/truss connection has severe corrosion (surface pitting on plates & bolts). [1997] Conduit
running along catwalk is hanging loose, and has pulled out at the floorbeam (photo).

Pane] Point #1' (West Truss, Pier #8):

Pier #8: See NB notes. [1999] West truss beaﬁng-.shows signs of recent movement,
Span #8 (Deék Truss): [2001] Underside of the deck has 165F of water séturation.
Panel Point #2' (West Truss): Overhead sign bridge mounted on exterior railings.

Pane! Point #3' (West Truss): The floorbeam truss (top flange of upper chord) has an ugly weld below the
connection to Stringer #11.

Panel Point #4' (West Truss, Stringer Joint): Strip seal deck joint above. Truss diagonal member U413 has
backer bars along interior edges.

Panel Point #5' {(West Truss):

Panel Point #6' (West Truss): [1996/98] Stringer #11, one bolt replaced in 1998 ai the floorbeam connection two
bolts are still loose. [1997] Stringer #10; 2 south bolts are loose at the floorbeam connection. [1999] Stringer #9: one
south bolt is loose at the floorbeam connection

Panel Point #7' (West Truss): [1997] Top chord/floorbeam truss connection has a cracked tack weld on the
interior. [1999] Wind bracing gusset plate at Stringer #14 has loose bolts.
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Panel Point #8' (West Truss, Pier #7, Stringer Joint): Strip seal deck joint above. [1998] Stringer #11: bolt
replaced at floorbeam truss connection: Below Stringer #13, the diagonal brace between top and bottom chord of the
floorbeam truss is bent (from original construction). [2001] Heavy flaking rust at the truss bottom chord/sway frame
cormection.

Pier #7: See NB notes,

Span #7 (Deck Truss):

Panel Point #)' (West Truass):

Panel Point #10' (West Truss): [1994] Stringer #13: Loose bolt at floorbeam truss connection. Top chord
(U107U11") has 6 nicks on the exterior (15 ft. south of U107.

Panel Point #11" (West Truss): Nick in the truss bottom chord L11' /112",

Panel Point #12' (West Truss): Truss diagonal member U12' /13" has 3 “nicks™. The truss bottom chord
1127113 has a nick.

Panel Point #13' (West Truss):

Panel Point #14 (West Truss, Midspan, Stringer Joint): Strip seal deck joint above, Deck drains on both sides.
{1994] Stringer #11 has flaking rust near the joint (gland pulled out above). Tack welds along the sway frame/truss,
bottom chord, gusset plate. [1999] Bottomn chord member L14/1.13" has a cracked tack weld at an interior stiffener.

Panel Point #13 (West Truss): [1999] Pack rust at the truss bottom chord/sway frame connection (plates are
spread 3/4" - photo). [1996/99] Bottom chord member 113 /114 has cracked tack welds af two intemnal stiffeners.

Panel Point #12 (West Truss): [1996] Bottom chord member 112 /113 has a cracked tack weld at the internal
stiffener.

Panel Point #11 (West Truss): [1998] Stringer #11: 3 bolts replaced at the floorbeam truss connection, the SE
bolt is too short (inadequate threads) — the stringer has lifted 3/32" off the bearing block (south side).

Panel Point #10 (West Truss): Truss top chord U10/U9 has two spots ground out.

Panel Point #9 (West Truss): Truss diagonal 1.9/US has a spot ground out.

Panel Point #8 (West Truss, Pier #6, Stringer Joint): Strip seal above - {1996} 8 ft of the gland is pulled out
(right gutterline). Deck drains & horizontal troughs, [1996] Drain clogged at median. [1999] Standing water in east
grate,

Pier #6: See NB notes.

Span #6:

Panel Point #7 (West Trass): -

Panel Point #6 (West Truss): Sign post mounted on railing, overhead sign above. Floorbeam truss top chord
(U5/U4) has gouges in the bottom flange at the end of the connection plate, the bottom chord of the floorbeam truss
has 3 spots ground out. Floorbeam truss top chord is offset vertically 14" at the splice (from construction).

Panel Point #5 (West Truss): Truss top chord member U5/U6 has backer bars along the interior comers.
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Panel Point #4 (West Truss, Stringer Joint): Strip seal deck joint. Truss top chord member U4/US has backer
bars along the interior comers, [1998] Stringer #10: bolt replaced at south floorbeam, truss connection. [2000]
Lighting conduit is held up with tie wire.

Panel Point #3 (West Truss): Truss diagonal member L3/U4 has backer bars along the interior corners. Trass
bottom chord 1L.2/1.3 has a nick,

Panel Point #2 (West Truss): [1996} Floorbeam truss member L.2/U3 has a welding flaw (no crack, MT 1997).
Pier #5: See NB notes,

Panel Point #1 (West truss, Pier #5): [1994] Diagonal brace (floorbeam to stringer) has a cotter pin missing at
the floorbeam truss connection. [1998] Deck drain detached from downspout (originally drained into storm sewer).

Panel Point #0 (End Floorbeam, end of West Truss): Open finger deck joint above. [1998] Drain troughs
removed. [1999] Rubber “skirts” installed below the finger joint. [2000] Rubber trough above rocker bearings filled
with debris (need flushing). [1997] The floorbeam horizontal stiffener is bent down directly above the rocker
bearing (photo). [1998/99] Floorbeam re-painted - side facing finger joint has section loss (pitting).

*[2000] Gap between crossbeam & floorbeam (west end) measured at 16-1/2" (50 Degrees F.).

Crossbeam: [1997] Cracks found at the end of the horizontal crossbeam stiffener near the rocker (partially ground
out). [1998/99] Crossbeam re-painted, the side facing finger joint has section loss (pitting, with holes in the base of
stiffeners).

Span #5 (Deck Truss/Steel Multi-beam): The multi-beam spans resume at Panel Point #0,

See NB Notes for South Approach Spans

Previous Snooper Inspections

2000 Mark Pribula, Kurt Fuhrman, Pete Wilson, Marc Beucler, Mike Palmer, Wayne Tennison Pete
Wilson, George Morelli, Rebecca Lane

1999  Kurt Fuhrman, Bill Nelson, Ken Rand, Mike Schadegg, Pete Wilson

1998 Mark Pribula, Terry Moravec, Eric Evens, Kurt Fuhrman, Pete Wilson, J erry Anderson
-1997% Mark Pribula, Terry Moravec, Eric Evens, Kurt Fuhrman, Pete Wilson, Jobn Peterson

1996 Terry Moravee, Eric Evens, Kurt Fuhrman, Pete Wilson

1994 Terry Moravec, Kurt Fuhrman, Pete Wilson

1993 Terry Moravec, Chas Martin, Tom Waks

1991 Chester Martin, Chas Martin, Jerry Anderson

1988 Chester Martin

*Denotes an “In-Depth” Inspection
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EXECUTIVE SUMMARY

The “Federal Aid Highway Act of 1968” directed the establishment a national bridge
inspection program. Accordingly, the Minnesota Department of Transportation, Metro
Division Bridge Inspection Unit conducted an annual inspection of the main truss spans and
the in-depth inspection of the approach spans of Bridge # 9340 over the Mississippi River at
Minneapolis, Mn. ‘The bridge also crosses over several roadways, Minnesota Commercial
Railroad tracks, & parking lots, |

Constructed in 1967, the bridge has 14 spans, with a total length of 1,907 feet. The split deck
has three through lanes each direction with acceleration/deceleration lanes and 2 ft.
shoulders. The bridge deck widens at the north end to accommodate on & off ramps, and
curves slightly at the south end. Spans #6 - 8, the main river spans, are “Fracture Critical”
steel deck trusses. They are comprised of welded “built-up” membets and are 988 ft. long.
The ttuss is approximately 60 ft. deep at piers #6 & 7. The two main trusses are connected
by welded floor beam trusses, which cantilever beyond the truss on both sides and support
the 27" deep rolled beam roadway stringers. At each end of the main truss spans, the truss
supports the adjacent approach spans with a unique “ctossbeam” configuration. The
approach span beams frame into a “crossbeam”, which is supported by rocker beatings on
the cantilever truss ends. Spans #1 - 5 & 9 - 11, the approach spans, have 48" deep, welded
plate beams, which transition into 33" deep welded & rolled steel beams. Connections are
riveted. Spans #12 - 14, the far north spans, ate cast-in-place concrete voided slabs.

Due to several factors, including mist from nearby St. Anthony Falls, the bridge deck
frequently ices over and becomes quite treacherous. In 1999, an automated de-icing systetn
was installed on the deck with spray nozzles installed in the deck and railings. The systems
controls and storage tanks are located on the north end just off the freeway entrance ramp
from East University to South I-35W.

During the 1998 inspection numerous fatigue cracks were found in Spans #3 - 5 and #9 &
10, the approach spans. The cracks wete located in negative moment regions where the
diaphragm web stiffener was not welded to the top flange. At one location, the web had
cracked through entirely. Most existing cracks were drilled out, and the fractured beam was
reinforced with bolted plates. To reduce the stress levels, the diaphragms were lowered. Due
to the widespread cracking, these areas should be inspected in-depth on an annual basis. The
area below includes a contract parking lot, used mainly by U of M students, and the
Minnesota Commercial Railroad: (651) 646-2010.

The truss end rocker bearings & main truss beatings should be measured for movement
_during each annual inspection. The truss end floot beams & approach end “crossbeams”
should be closely inspected. They have section loss & fatigne cracks.

The hinge joint in span #2 is locked in full expansion, several beam-ends are contacting, and
the hinge bearings are “frozen” and no longer functioning. Consequently, pier #1 has tipped
slightly to the north, and the south abutment bearings are in full contraction. This area
should be thoroughly inspected.
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Four-stringer connection bolts, all in the NBL, need replacement. At panel point #8, stringer
#2, has two loose bolts and the bearing block has rotated. Stringer bolts also need
replacement at panel point #8, stringer #4, south side, and at panel point #11, stringer #3.
This will likely require jacking the superstructure.

Several strip seal joints are leaking with glands ripped or pulled out. Attempts wete made to
replace these joints during the 1998 repair contract, but the steel extrusions, which anchor
the gland, had severe corrosion, and new glands could not be installed. Instead, a new
product was used at the south abutment, in SBL. This utilized a hot pour seal with wire
mesh reinforcing. The final product looks similar to a strip seal gland. We should monitor
this joint to see how well this new gland repair petforms and consider using it at other
locations.

The rubber “skitts”, installed in 1999, above the truss end rockers tend to fill with debris.
This should be flushed out annually. The horizontal drain troughs at pier #6 ate clogged
because of an inadequate slope.
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BRIDGE INSPECTION RECOMMENDATIONS

This recommendation listing refers to specific areas where fatigue cracks and other
deficiencies were located duting the 2003 inspection. Bridge inspection lists these
deficiencies in the highest priority first.

Long Term Repair Recommendations

1)

2)

3)

The long term plans for this river crossing need to be defined with
replacement, re-decking, etc. Due to the “Fracture Critical” configuration of
the main river spans and the problematic “crossheam” details, and fatigue
cracking in the approach spans, eventual replacement of the entite structure
would be preferable.

If bridge replacement is significantly delayed, the bridge should be re-decked.
‘The design of the main tiver spans do not allow for deck widening. Any re-
decking contract should also include a complete re-painting of the
supetstructure, elimination of the hinge joint in span #2, and reconfiguration
of the deck drainage system.

Depending on the projected date of bridge replacement, the bridge deck will
eventually require a partial ovetlay repair contract. The expansion joints
should also be replaced.

Immediate Maintenance Recommendations

1

2)

3

Fout-stringer connection bolts, all in the NBL, need replacement. At panel
point #8, stringer #2 has 2 loose bolts, and the beating block has rotated.
This will kely require jacking the superstructure. Stringer bolts also need
replacement at panel point #8, stringer #4, south side, and at panel point
#11, stringer #3.

Several strip seal joints ate leaking. The glands have ripped ot pulled out.
Attempts were made to teplace these joints duting the 1998 repair contract,
but the steel extrusions, which anchor the gland, had sevete cottosion, and
new glands could not be installed. Instead, a new product was used at the,
SBL, south abutment. This utilized a hot pout seal with wire mesh
reinforcing. The final product looks similar to a strip seal gland. We should
monitor this joint to see how well this new gland repair performs, and
consider using it at other locations.

‘The rubber “skirts” sections above the truss end rockers, installed in 1999,
tend to fill with debris. These should be flushed out annually. The hotizontal
drain troughs at pier #6 have inadequate slope, and are clogged.

Atreas of Concern for Future Inspections

)

During the 1998 inspection, numerous fatigue cracks were found in spans #3
- 5 and #9 - 10, the approach spans. The cracks were located in negative
moment regions where the diaphragm web stiffener was not welded to the
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top flange. At one location the web had cracked through entirely. Most
existing cracks were drilled out, and the fractured beam was reinforced with
bolted plates. To reduce the stress levels, the diaphragms were lowered. Due
to the widespread cracking, these areas should be inspected in-depth on an
annual basis. [2003] Span 3, sttinger #7 NB, has a 1 1/2" crack in the web
with one 2" hole drilled. It is recommended to drill 2 2" hole at the other
end. The area below includes a contract parking lot, used mainly by U of M
students, and the Minnesota Commercial Railroad: (651) 646-2010.

2) The truss end rocker beatings & main truss bearings should be measured for
movement during each annual inspection. The truss end floor beams &
approach end “crossheams” should be closely inspected. They have section
loss, had flaking rust & fatigue cracks {open finger joint).

3) The hinge joint in span #2 is locked in full expansion several beam-ends are
contacting, and the hinge bearings are “frozen” and no longer functioning.
Consequently, pier-#1 has tipped slightly to the north, and the south
abutment bearings are in full contraction. This area should be thoroughly
inspected.

For information that is more detailed and recommendations, please tefer to the appropriate
sections in the text of the report.
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BRIDGE DESCRIPTION

Bridge #9340 was constructed in 1967, and has 14 spans, with a total length of 1,907 feet.
The split deck has three through lanes each direction & also acceleration/deceleration lanes.
"The shoulders are only 2 ft. wide. The bridge deck widens at the north end to accommodate
on & off ramps, and cutves slightly at the south end.

Spans #6 - 8, are “Fracture Critical” steel deck trusses, comptised of “built-up” welded
members. Steel deck truss spans are 988 ft long. Span #7 is 456 ft. long, The truss is
approximately 60 {t. deep at piers #6 & 7. The two main trusses are connected by welded
floot beam trusses, which cantilever beyond the truss on both sides, and support the 27"
deep rolled beams roadway stringers.

At each end of the main truss spans, the truss supports the adjacent approach spans with a
unique “crossbeam™ configuration, (open finger joint). The apptoach span beams frame into
a “crossbeam”, which is supported by rocker beatings on the cantilever truss ends. Spans #1
-5 & 9 - 11, the approach spans, have 48" deep welded plate beams, which transition into
33" deep welded & rolled steel beams. The connections are riveted. Spans #12 - 14, the far
north spans, are cast-in-place concrete voided slabs.

Due to several factors, including mist from nearby St. Anthony Falls, the bridpe deck
frequently ices over and becomes quite treacherous. In 1999, an automated de-icing system
was installed on the deck, with spray nozzles installed in the deck and railings. Control room
is located at the notthwest apptoach corner.

BRIDGE DECK: NBI CONDITION CODE 5

The split deck has 3 through lanes each direction, with acceleration/deceleration lanes.
Shoulders are only 2 ft. wide. A low slump concrete ovetlay, with numerous full-depth deck
tepaits, was placed on the deck in 1978. In 1998, the median copings were replaced with
steel stay-in-place forms, and the exterior copings were patched with shot-crete.

Wearing Sutface: The overlay has some minot spalls and patched areas around the finger
joints, and 3,000 LF of transverse cracks, sealed in 1998. The overlay has several patched
ateas, and some spalls. Additional patching is typically required each year. A partial chaining
of the northbound deck in 1998 found 1,665 SF of delamination & 47 SF of spall. In 1999,
the Federal Highway Administration conducted a ground penetrating radar survey, using the
experimental “HERMES” system. The radar survey found the ovetlay to have 6.14%
delamination. [2001] The ovetlay has 15,250 SF of conctete repait patches.

Structural Slab: The underside of the deck has a moderate amount of transverse leaching
cracks, with some areas of leaching map ctacks & spalling, particularly in the south apptoach
spans. In 1998, the median coping overhangs were teplaced with steel stay-in-place forms,
and the exterior copings wete tepaired with shotcrete. During the median slab removal, the
bays adjacent to the median wete damaged - some of the “stool” conctete along the stringers
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& beams has spalled off with exposed rebar; and in some locations, the spalling extends into
the underside of the deck. [2001] The structural slab has 1,200 SF full depth repair patches.

Open Finger Expansion Joints: The deck has 3 open finger joints, above the hinge joint
in span #2, & at each end of the truss spans. In 1999, rubber “skirts” were installed below
the truss end finger joints & the drain troughs were removed.

Strip Seal Expansion Joints: Thete are steip seal joints at the abutments, pier #11, and at
five stringer joints in the main truss spans. These were installed in 1978. The strip seal glands
have pulled out, with joints leaking, in several locations. The steel extrusions, which anchor
the glands, have severe section loss, making gland replacement impossible. In 1998, the
south abutment, SBL, gland was patched using an experimental system. Iot poured seal
with wire mesh reinforcement.

Poured Deck Joints: The deck has several transverse poured joints, from staged deck
construction. All of these joints are leaching below; & at some joints the deck is spalling
below.

Exterior Railings: "The original exterior code #12 railings were retrofit in 1998. A 32" high
concrete face was installed in front of the existing concrete rail base. The hotizontal steel
rails were removed. The curb along the railing has moderate cracking, delamination and
spalling. The curb has 800 LF reconstructed in 2001.

Median Railings: Code #22, type “J”-rail, was installed along the split median in 1998, The
railings above the truss spans have temovable pre-cast concrete caps, which are intended to
prevent further corrosion damage to the supetstructure below.

BRIDGE SUPERSTRUCTURE: NBI CONDITION CODE 4

Paint System: Bridge was originally painted with a lead base system in 1968. In 1999, the
bridge was partially re-painted with a zinc system. Areas painted included the entire
superstructure below and along the open median, and below the open finger deck joints.

Currently, the overall paint system is approximately 15% unsound. The truss members have
surface rust corrosion and pack rust at the floorbeam & sway frame connections, and there
is paint failure & surface rust cosrosion in scattered locations. The flootbeam trusses &
stringer ends have surface rust corrosion at the stringer expansion joints. Some of the areas
re-painted in 1999 have severe section loss. This includes the sections of the flootbeam
trusses & sway bracing located below the median, and the ttuss end floot beams &
“crossbeams”, located below the open finger joints.

Main Truss Members The two steel deck trusses are comptised of “built-up” welded
members; connections include both rivets and bolts, While most truss members are welded
box beams, some tension vertical & diagonal members are welded “H” beams. The truss
members have numerous poot weld details. The vertical “H” beam truss members have
transverse welds at the floot beam connections. The box beam truss members have welded
interior stiffeners. Some of these have tack-welded tabs. Many of these tack welds have -
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cracked. Some box beams have tack welds, or tack welded backer bars along the interior
corners. The truss members have surface rust corrosion at the floor beam and sway frame
connections. Pack rust is forming between the connection plates. There is paint failure,
sutface rust, and section loss, flaking rust in scattered locations. The interiors of the box
membets have severe pigeon debtis. In 1999, screens were placed over openings in the truss
membets to prevent pigeon access. This unfortunately prevents inspection of the interiors,

Floor Beam Trusses: There are 27 flootbeam trusses connecting the main deck trusses.
These trusses are comprised of rolled H-beams with welded connections. The floorbeam
trusses cantilever beyond the main truss on both sides. They are connected to the main truss,
vertical members with bolts & rivets. The floorbeam truss membets have numerous poor
welding details, including plug welded web reinforcement plates, and tack welds & welded
coninection plates located in tension zones. Some of the top chord splices are offset
vertically, up to 2" — from otiginal construction. The splice plates are bent. The floorbeam
trusses below stringer joints have section loss, severe flaking rust. There is pack rust and
surface pitting at the main truss connections. In 1999, the floor beam sections below the
median were re-painted. Some areas have section loss with holes.

Stringers: There are 14 steel stringers, 27" deep rolled beams, beating on the flootbeam
trusses. They are continuous except for five stringer expansion joints. The stringer ends have
surface rust corrosion at the expansion joints. The stringers adjacent to the median were re-
painted in 1999. The bolted connections to the flootbeam trusses are “working” and some
bolts are loose or missing.

Lateral & Sway Bracing: The main deck trusses have both upper and lower hotizontal
diagonal bracing. There is also a vertical sway frame running below each flootbeam truss -
the median portion of these sway frames were re-painted in 1999, some areas have section
loss with holes. Each floorbeam truss has 2 diagonal braces, which connect the bottom
chord to stringers #4 & 11. The pinned connections on these braces are “working” and at
least one cotter pin is missing,

Truss Bearing Assemblies: The truss spans have six “geared roller-nest” bearing
assemblies, and two fixed bearing assemblies. The truss bearings have section loss, flaking &
surface rust; moderate corrosion, the bearings at piers #5 & 8 are functioning propetly. They
are checked during each annual inspection. The bearings at pier #6 show no obvious signs
of movement, difficult to reach with snooper.

End Floor Beams & Crossbeams: At each end of the main truss, the multi-beam
approach spans terminate by framing into a “crossbeam”. The crossbeams are supported by
rocker bearings mounted on the cantilever truss ends. There is an open finger expansion
joint above these members, severe section loss on steel, This area was re-painted in 1998 -
1999, and rubber “skirts” were installed below the finger joint in an attempt to prevent
future corrosion damage.

End Floor Beams: The two end floor beams are welded plate girders. They connect the
main truss ends. The end floor beams were re-painted in 1998/1999. The sides facing the
open finger joints have extensive section loss with sutface pitting at the base of the web, and
holes in the base of the vertical stiffeners. In 1998, fatigue cracks were found in two stiffener
welds directly above the NE rocker bearing.
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Crossbeams & Rocker Bearings: The two “cross-beams” are welded plate girders each
one is supported by two “rocket” bearings attached to the cantlever ends of the main truss.
These rocker bearings are built into the crossbeam web except the southeast rocker, which,
due to the bridge super-elevation, connects to the bottom flange of the crossbeam. The
crossbeams & rocker bearings were re-painted in 1998/1999. The faces exposed to the
finger joints have extensive sutface pitting with some areas of severe section loss with holes
at the base of stiffeners. The rocker bearings are measured & checked for movement during
cach annual inspection. All four bearings appear to be functioning. They show obvious signs
of movement,

1In 1986, the southeast rocker bearing “froze”, resulting in damage to the crossbeam with
two cracked vertical web stiffeners. The rocker-bearing pin was replaced. This required
closing I - 35W and jacking up the span. The crossbeam was repaired and the cracks in the
web stiffeners were welded, crack ends drilled out, and stiffeners reinforced with angle
plates. Installing braces between the crossbeam and beams #2 & 3 also reinforced the
connection,

In 1992, a crack was found in a crossbeam stiffener weld above the northeast rocker bearing,
which was drilled out. In 1997, at the same location, a weld between a vertical & hotizontal
stiffener was found cracked through entirely, Cracks were also discovered at the end of
horizontal stiffeners near the northeast & southwest rocker beatings. Strain gauges were
installed to analyze stresses, crack ends were drilled out, and installing bracing between the
crossbeam and 2 stringers reinforced the northeast connection.

Steel Multi-Beam Approach Spans (spans #1- 5 & #9 - 11): The approach spans have
welded beams - the depth transitions from 48" to 33", Connections are riveted. The south
span has 33" deep rolled beams with welded covet plates (squate ends). Spans #1 - 5 have
14 beams (with a hinge joint in span #2). In spans-#9 - 11, the deck widens from 15 to 18
beams. The fascia beams have section loss, flaking rust along the bottom flange - the beams
adjacent to the median were re-painted in 1999. ‘

In 1998, fatigue cracks wete found in several beam webs. These cracks were located in
negative moment regions at the top of the diaphragm connections. At one location the web
had cracked through entirely and was caused by out of plane bending in locations where the
web stiffener was not rigidly connected to the top flange. After stain gauge analysis by the
University of Minnesota, the diaphragm connections wete modified. They were lowered,
using only four bolts at each connection. Most existing cracks were drilled out, Some wete
too small to reach, and the fractured beam was reinforced with bolted plates.

In span #2, multi-beam approach span, there is a cantilever expansion hinge with sliding
plate bearings. The joint is closed beyond tolerable limits, possibly due to substructure
movement & pavement thrust and is no longer functioning. Some beam-ends are contacting,
and some bearing plates have tipped, preventing the joint from reopening. The hinge area,
with open finger joint above, was re-painted in 1999. The beam-ends have section loss,
moderate surface pitting.

The north approach spans have lateral & diagonal bracing welded to the web.
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Approach Span Bearings: The steel beam approach spans have a total of 90 sliding plate
beating assemblies and 33 fized plate beating assemblies. The piers with fixed bearings have
expansion bearings on the fascias.

Voided Concrete Slab North Approach Spans (Spans #12 — 14): The far north approach
spans consist of cast-in-place concrete continuous “voided” slabs. They ate 2 ft deep.
Notthbound off ramp splits off to form Brdge #9340A. The slab rests on sliding plate
bearings at pier #11 and the north abutment. There are 29 bearing assemblies. Piers #12 &
#13 ate cast directly into the slab with no bearings. These spans ate in generally good
condition. Spalling along the exterior and median copings was patched with shotcrete in
1998. [2001] Light fixtures at Metal Matic Incorporated parking lot.

BRIDGE SUBSTRUCTURE: NBI CONDITION CODE 6

Abutments: The abutments have vettical cracking, with some staining from leaking deck
joints.

Truss Span Piers: Picrs #6 & 7, main river span, have two concrete columns resting on 2
plet wall. The west column on pier #7 has a minor vertical crack. Piers #5 & 8 have two
concrete columns connected with an upper strut. The column on pier #8 has been
reinforced with a concrete “jacket”. [2001] Underwater inspection conducted by Collins
Engineers, Inc. in 2000 found piet 7 to be in good condition with no defects of structural
significance. A 3 x 3 foot area of light scaling, with 2 maximum of 1" of penetration was
observed on the south side of the upstream pier nose. Collins recommends inspecting the
substructure unit at the normal 5 year inspection interval.

Approach Span Piers: Piers #1 - 5 & #9 - 11, piers supporting the steel spans, consist of
concrete columns with a cap. Those adjacent to railroad tracks have lower struts. The piet
columns supporting the voided slab spans (piers #12 & 13) are cast directly into the slab
with no cap. Pier #1 has tipped slightly to the noxth. This is felated to the hinge failure in
span #2. The east column on pier #9 has minor scrapes & spalls from a train derailment in
1969. Pier #11 has extensive shotcrete repaits from leaking deck joint above.

OTHER BRIDGE ELEMENTS

Approach Panels: All approach panels are concrete. Each approach panel has a transverse
crack, and there are some minot spalls at the joints. The relief joints need to be resealed.
North approach, SBL and on ramp, has no relief joint. [2001] South approach panel was
scatified and a low slump overlay was installed.

Channel & Protection: NBI code #8 which is very good condition. The bridge is located
just downstream from the Lower St. Anthony Lock & falls - the flow is very turbulent. At
notmal tiver level, clearance below the truss is approximately 60 feet, Pier #7 is the only pier
in the channel, along the east bank. Typically, the water depth along the west face is only 1 -

METRO DISTRICT MAINTENANCE
2003 Bridge Inspection
Bodge #9340 -14-



2 feet. Mn/Dot does not conduct underwater inspections. Due to the extreme turbulence,
sonar readings of the channel cross-section cannot be taken.

Signing: There is an overhead sign bridge structute running across the entire deck, mounted
on the extetior railings at truss panel point #2' at north end of truss. There is a signpost
mounted on the west railing at truss panel point #6 at south end of truss.

Guardrail: In 1998, the approach guardrails wete tepaired. Impact attenuator was installed
at the northbound off ramp to University Avenue.

Drainage: Several deck drains drop directly into the tiver. The drain troughs at pier #6 have
inadequate slope, and tend to fill up with debris. In 1998-99, the drain troughs below the
arch end finger joints were removed, and replaced with rubber “skirts”. The skirt sections
above the truss end rockers tend to fill with debtis, These should be flushed annually.

Slope Protection: The concrete slope paving, at both abutments, is in good condition,

Lighting: Rail mounted deck lighting, under deck lighting in span #13, and river navigation
lighting. “Metal Matic Inc.”” maintains the lighting above the patking lots in spans #11 & 12.
A light post, W 5/3 1, on the west railing, has a 6" vertical split from plow damage.

Miscellaneous: The area below spans #2 - 5, the south approach spans, is leased out as a
parking lot & used mainly by U of M stadents. [2003] This parking lot has been bartricaded
from use. Metal Matic Inc uses the atea below spans #11 & 12 for parking. The U.S. Army
Corps of Engineets is stockpiling matetial from river dredging below span #8. There is a
catwalk, for navigation light maintenance, running below the median of the truss spans.
Catwalk is being accessed by graffiti “artists” at pier #5. [2002} East coping has conduit.

De-icing System: In 1999, an automated de-icing system was installed on the deck, with
spray nozzles installed in the deck and taﬁmgs Control room was constructed at the NW
approach corner.

BRIDGE SNOOPER FIELD INVESTIGATION

Approach Spans:
Northbound & southbound inspection notes are combined. Plans have beams numbered from
the east.

Scuth Abutment:

Strip seal deck joint above. [1998] SBL Gland was patched using an experimental joint, hot poured
seal with wire mesh reinforcement, and fourteen sliding plate bearing assemblies. [1995] Bearings are
corroded and in full contraction from hinge failure in span #2, and tipping of pier #1. The seat area
is cracked and discolored. [2003] 72 LF random cracks: south abutment.

Span #1 (Steel Multi-beam):

Span is 53 FT long with 14 beams, 33" deep rolled beams, with welded cover plates with square ends.
[1996] East fascia beam has section loss, flaking rust. [2003] Surface rust: on the beams, [1978] 3
West bays have 300 ST full depth deck patches. [1998] “Stool” concrete is spalling off adjacent to
median beams. [1999] Beams 6, 7, 8, & 9 wete re-painted.
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Pier #1:

10 Fixed; & 4 sliding plate bearing assemblies. Pier consists of 4 concrete columns and cap, with a
railroad crash strut between the columns. [1996] Pier has tipped slightly to the north (measured with
plumb bob). [1999] Bearings 6, 7, 8, &. 9 were re-painted.

Span #2 (Steel Multi-beam):

Span is 72 FT long with 14 beams; 33" rolled beams with welded cover plates, some with square end
welded cover plates, the beams transition to 48" welded beams nosth of the hinge joint. [1978] 350
SE: full depth deck repairs. {1997] Conduit is loose below median. [1998] “Stool” concrete is spalling
off adjacent to median beams. [1999] Beams 6, 7, 8, & 9 were re-painted. {96/2003} Bottom flange at
girder transitions & at hinge has section loss, flaking rust.

Hinge Joint (12 ft. South of Pier #2):

Hinge joint has open finger joint above. [94/2G02) Hinge
assemblies are expanded beyond tolerance; sliding plates
extend 4" beyond the base plates, reducing bearing

. capacity. At beam #10, the sliding plate has tipped,
falling off the base plate, and is preventing the joint from
opening. [1999] Hinge area te-painted. [2000] Beam-ends
have section loss, moderate surface pitting; debris has
begun to build up on hinge area. Additionally, the tops of
the beam-ends are contacting at the top flange or at the
web along this joint.

Hinge Bearing Sole Plate

Pier #2:

Pier consists of four concrete columns, 14 sliding plate bearing assemblies, and cap, with a railroad
crash strut between the columas. [97/2000] Bearings have surface rust corrosion; east end of cap has
6 SF of delamination. [1999] Beatings 6, 7, 8, &. 9 re-painted. [2003] East end of cap, south face has
10 SF of map cracking.

Span #3 (Steel Multi-beam):

Over Bluff St. Span is 110 FT long with fourteen, 48" deep welded plate beams. [1978] The 3 west
bays have some full depth deck patches. [1997] Second bay from east has 20 SF of leaching map
cracks. [1998] “Stool” concrete: spalling off adjacent to median beams. [1999] Beams 6, 7, 8, & 9 re-
painted.

Diaphragm Line North of Pier #2:
[99/2003] Diaphragms lowered, although the connections have a “positive moment” configuration
stiffeners welded to the top flange, no cracks.
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Diaphragm Line South of Pier #3: :
Refer to chast titled Diaphragm Crack Locations South of Pier #3 for crack locations, description
& repair. [1999] Diaphragms lowered.
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- Diaphragm Crack Locations South of Pier #3

Girder . Crack Description and or Repair Description

Location
G1 (East {99/2000] 4" crack on top of interior stiffener weld. [2003] No change.
Fascia NB)

G2 (NB) *{1998] Two 2" holes drilled in web. Crack is contained.

G3 (NB) *11998] Two %" intersecting diagonal holes drilled in top of stiffener welds.
[2003] No crack. )

G4 (NB) *11998] Two 2" holes drilled in web. Crack is contained,

G5 (NB) ¥ [1998] Two 2" holes drilled in web. Crack is contained.

G6 (NB) [1998] One 2" hole drilled in web. [2000] Othes end of crack is turning
downward into the web & was drilled out. Crack is contained.

G7 (NB) *{1998] One 2" hole drilled in web & other end of crack was ground out. [2003)
‘The pround out end is cracked, visible on both sides web, should be drilled out,

G8 (SB)
G9 (SB)
G10 (8B)
G11 (SB)
G12 (SB) *[1998] Two 2" holes drilled in web & 1 hole drilled in stiffener. [1999] Crack
extends 1" beyond the hole (ground out). [2003] No change.

G13 (8B) .
G14 (West *[1998] One 2" hole drilled in web. {2000} 34" hotizontal crack on extetiot
Fascia 8B) | flange/web weld (may eventually need drilling), stuall diagonal crack on at top of
intetior stiffener weld, [2003] No change. )

*Denotes locations where cracks were found in 1998,
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Piet #3:
10 fixed plate, and four sliding plate bearing assemblies. Pier has four concrete columns and a cap.
[1999] Bearings 6, 7, 8, &. 9 were re-painted.

Span #4 (Steel Multi-beam):

Over contract patking lot & Bluff St. Span is 110 FT'long with fourteen 48" deep welded plate
beams. [1978} Second & third bays from the east have full depth deck repaits. [1998] Undesside of
deck has 200 LF of transverse leaching cracks, 200 SF of spall with exposed tebar below a transverse
poured joint, full width of deck. [2000] Fourth bay from west has 20 SF of severe leaching. [1 999]
Beams 6, 7, 8, & 9 were re-painted.

Diaphragm Line North of Pier #3:

Refer to chatt titled Diaphragm Crack Locations North of Pier #3 for crack locations,
description &repair. [1998/99] Diaphragms lowered with strain gauges placed on beams #2 & G,
*Denotes locations where cracks were found in 1998.
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% ... Diaphragm Crack Locations North of Pier #3 -

Girder Crack Description and or Repair Description

Location

G1 (East

Fascia NB)

G2 (NB) Strain gauges on both faces.

G3 (NB) * [98/2000] West side, top flange web weld has ¥2" crack. Eastside, stiffener
weld has 2 small crack. [2003] No change.

G4 (NB) * [1999] West face, top of stiffener weld small crack, {2003] Crack is growing
down toe of weld 24", drill out.

G5 (NB) * [2003] Small crack at the top of stiffener weld.

Go6 (NB) * [1999] Small crack at top of stiffener weld. Strain ganges on the east face.
[2003] No change.

G7 (NB) * [2003] Small crack at the top of the interior stiffener weld.

G8 (SB)

G9 (5B)

G10 (SB)

Gl11 (SB) * [1998] "T'wo 2" holes drilled in web. Crack s contained.

G12 (8B) * [1998] T'wo 2" holes drilled in web. Crack is contained.

G13 (SB)

G4 (West * {1998] Two 2" holes drilled in web. Crack is contained.

Fascia SB)

*Denotes locations where cracks were found in 1998.

Diaphragm Line South of Pier #4:
[1999] Diaphragms lowered, even though the connections have a “positive moment” configuration.
Stiffeners are welded to the top flange.

Pier #4:
14 Sliding plate expansion beating assemblies. [1997] Bearings have surface rust. Pier consists of 4
concrete columns and cap. [1999] Bearings 6, 7, 8, &. 9 were re-painted.

Span #5 (Muiti-beam/Deck Truss):

Over contract parking lot; span is 109 FT long with fourteen, 48" deep welded plate beams bolted
onio the crossbeam. [1996] 4 conduit clamps missing on NB fascia beam. Median girder has impact
damage from parking lot below. [1978] Underside of deck is leaching at the finger joint, has two full
depth patches in the west bays. [1998] Bay just east of median has scvere spalling on “stool” and the
adjacent deck is cracked. [1999] Beams 6, 7, 8, & 9 were re-painted.
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Diaphragm Line Notth of Pier #4:
Refer to chart titled Diaphragm Crack Locations North of Pier #4 for crack locations,
description &tepair.
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Diaphragm Crack Locations Notth of Pier #4

Girder Crack Description and or Repair Description

Location

G1 (East

Fascia NB)

G2 (NB)

G3 (NB) * [1998] Two 2" holes drilled in web. Crack is contained.

G4 (NB) *11998] Two 2" holes drilled in web. Crack is contained.

G5 (NB)

G6 (NB)}

G7 (NB) * [1998] Two 2" holes drilled in web. [2001/03] Both sides, small crack at top of
stiffener weld. '

G8 (SB)

GY (SB)

G10 (5B) * 11998] Two 2" holes drilled in web, Crack is contained.

G11 (SB) [99/2000] Small crack at top of stiffener weld, [2003] No change.

GI12 (8B) * [1998] Two 2" holes drilled in web & ¥4" hole drilled in stiffener weld. Crack is
contained.

G13 (SB) * 109/2000] Small crack at top of stiffener weld. [2003] No change.

G14 (West [1999] Small crack at top of interior stiffener weld. [2003] No change.

Fascia 5B)

*Denotes locations where cracks were found in 1998,

Main Truss Spans (Northbound, East Truss)
Stringers are numbered from the east (see framing plan).
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Crossbeam:

[1986] The SE tocker beating froze, damaging the east end of the ctossheam, resulting in cracked
web stiffeners. The bridge was jacked up. I - 35W was closed to traffic. SE tocker pin was replaced,
cracks in two stiffeners were welded and drlled out, and bracing was added between the crossbeam
and beams #3 & 4. [1998/99] Crossbeam was repainted; the side facing the finger joint has section
loss.

/Gap between Ctossbeain & Flootbeatn (East End):

Date Measurement
September, 1998 16-5/8"
Aptil, 1999 17-13/16"
April, 2000 18"
September, 2001 i8-1/16"
June, 2003 16-7/8"

Panel Point #0 (Beginning of East Ttuss):

Expansion joint has open finger joint above. [1998] Drain troughs removed. [1999] Rubber “skirts”
installed below the finger joint. [2000] Rubber trough above rocker bearings filled with debris; needs
to be flushed. [1998/99] End floorbeam was repainted; section loss at the base of the stiffeners.
[2002] Water saturation between stringers 2 thra 4 at panel points O to 1.

Panel Point #1 (East Truss, Pier #5):

Pier #5:

Bearing assemblies have two “rollernest”. Climbing onto the pier strut at this location accesses the
catwalk. Debiis piled at pier strut base allow for unauthorized access. [2002] Beatings show signs of
recent movement.

Span #6 (Deck Truss):

Span is 266 F1'long with seven floorbeam trusses. [1997] West River Parkway constructed below
bridge. [1999] Floorbeam truss’s, sway bracing located below the median and beams 6, 7, 8, & 9 were
re-painted.

Panel Point #2 (Fast Truss):

Panel Point #3 (East Truss):
Floorbeam truss, near center, has an undercut weld in the flange.

Panel Point #4 (East Truss Stringer Joint):

Strip seal deck joint above. [1999] 1 ft. of gland pulled out at centerline. [1996] Flootbeam truss
bottom chord/vertical member connection gusset plate has a weld ovetlap. [1999] Junction box
cover is missing at catwalk. [2000] Concrete in joint at east end.

Pancl Point #5 (East Truss):
{1997] Cracked tack weld between the floorbeam truss top chord and a sttinger bearing pedestal.
[1999] Tack welds ground out at stringer #3, cracked tack welds remain at stringer #4.

Panel Point #6 (East Truss):

[1994] Flootbeam truss top chord, bottom flange, has a poor quality weld at the end of a connection
plate. [1999] Stringer #5 bearing pedestal has a cracked tack weld. [2000] Floorbeam truss diagonal
member U10/L10, near the bottom chord connection, has a 4" long gouge with possible crack along
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a connection weld, should grind out. [2003] Top chotd of the floorbeam truss, just east of east truss,
has an old dent on the top flange.

Panel Point #7 (East Truss): [2003] Top chord of the flootbeam truss, just east of east truss, has
an old dent on the top flange.

Panel Point #8 (East Truss Pier #6 Stringer Joint):

Strip seal and deck drain above. [94/2003] Joint is leaking, small hole & membrane has pulled out.
Stringer #4: one bolt broken off at south flootbeam connection. Deck drain is plugged solid. Stringer
#2 (south side): one bolt is missing and e S T —— =

the nut is missing from the other bolt. The : : '
bearing block has rotated 90°. [1999]
Missing bolt replaced. [2000] Bolts are
loose, needs repair. Vertical truss member
has section loss, moderate flaking rust.
Floorbeam bottom chord & middle
hracing connection plate has moderate
section loss, severe flaking rust. Middle
bracing connection plate has ' " spread
from pack rust. Underside of the deck has
50 SI of water saruration.

Stringer 2 Bearing Block Rotated

Stringer 4 Bolt Missing

Pier #6 (Downtown, West Bank of Mississippi):

Pier consists of two concrete columns with a pier wall at the base, two “rollemest” bearing
assemblies. [1997) Bearings have surface tust, moderate cotrosion and show no signs of movement.
[1997] Deck drain downspouts are clogged, top & bottom at median.
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Span #7 (Deck Truss):
Span 1s 456 FI' long with 12 floorbeam trusses. [1999] Floorbeam truss’s, sway bracing located below
the median and the beams 6, 7, 8, & 9 wete re-painted.

Panel Point #9 (East Truss): {2003] Floorbeam bottom chord connection plate has a cracked tack
weld on the south side. Undetside of the deck has 20 SF of water saturation.

Panel Point #10 (East Truss):
Red navigation light for Mississippi river channel. [1999] Strain gauges instalted on truss top chord
member U%/U10, 1L9/U10 &LQ/ 110 from U of M research project.

Panel Point #11 (East Truss):
Section loss: at gusset plate bottom chord. [2000] Stringer #3 has a bolt missing at the flootbeam
connection.

Panel Point #12 (East Truss):
{1999} Truss bottom chord member 112/1.13 has a cracked tack weld at an interior stiffener,

Panel Point #13 (East Truss);

Water from deck drains fall directly into river. {99/2002] Bottom chotd gusset plate has section loss,
flaking & pack rust. Truss bottom chord meraber 1.13/1.14 has cracked tack welds at two interior
stiffeners. '

Panel Point #14 (East Truss Midspan Stringer Joint):

Strip seal expansion joint on the deck. Sway frame rusty. [1999] Truss bottom chord member
L14/L13" has a cracked tack weld at an intetior stiffener. [2002/03} Flootheam bottom chord &
middle bracing connection plate has % " pack rust. Underside of the deck has 4 SF of delamination.

Panel Point #13' (East Truss):

Floorbeam truss top chord has a ground out spot near stringer #4. [1996] Truss bottom chord
member .13'/1.12" has a cracked tack weld at an inteddor stiffener. [2003] Truss bottom chord
connection plate has ¥2 " pack rust. Underside of the deck has 20 SF of water saturation.

Panel Point #12' (East Truss):
{99/2003] Underside of the deck has 65 SF of water saturation. [1998] Truss bottom chord member
112'/1.11" has a cracked tack weld at an interior stiffener.

Panel Point #11' (East Truss):

Panel Point #10' (East Truss): _
[2003] Underside of the deck has 1 SF of spall with exposed rebar. Light pole, W5L3, has 1 LF crack.

Panel Point #9' (East Truss):
Water from deck drains fall onto the steel & directly into river. [2002] Bottom chord member
1.9'/1.8' has section loss, flaking rust.

Panel Point #8' (East Truss Pier #7 Stringer Joint):

Red navigation light for Mississippi river channel. Strip seal expansion joint on the deck. [93/2003]
Floorbeam truss has section loss, moderate flaking rust. North side: bolts replaced with “threaded-
rod” at stringer #4, bolts replaced at stringer #5. Undesside of the deck has 80 SF of watet
saturation,
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Piet #7 (East Bank of Mississippi):
Two fixed bearing assemblies. Pier consists of two conctete columns with a pier wall at the base.
[1997] West column has a full height, leaching crack on the south face.

Span #8 (Deck Truss):
Span is 266 FT long with seven floorbeam trusses. [1999] Floorbeam truss’s, sway bracing located
below the median and the beams 6, 7, 8, & 9 wete re-painted.

Panel Point #7' (East Truss):
{2003] Underside of the deck has 240 SF of water saturation, & 80 SF of delamination,

Panel Point #6' (East Truss):
[1996/98] Stinger #4 connection to the floorbeam truss is “working”. The SW bolt is loose. [2003]
Undesside of the deck has 10 SF of water saturaton,

Panel Point #5' (East Truss):
2001} Underside of the deck has 30 SF of water saturation.

Panel Point #4' (East Truss Stinger Joint):

Strip seal expansion joint on the deck. T'russ diagonal member U4'/L3" has backer bars along the
interior edges. [2001/03] Strip seal has 3 LF of gland pulled out. Truss connection plates, the top
chord, and floorbeam have moderate secton loss, severe flaking rust. Bottom connection plates have
V2" pack rust.

Panel Point #3' (East Truss):
Center lane has road sensors on the deck sutface. Top chord of the floorbeam truss has an
“incomplete” weld along the top edge of the web reinforcement plate.

Panel Point #2' (East Truss);
Overhead sign mounted on exterior railings. [1999] Deck in bay #3 has 100 SF of water saturation.
[2003] Bottom connection plates have 12" pack rust,

Pier #8; : :

Two “rollernest” bearing assemblies, have surface rust. [2000] East truss rocker shows recent
movement. Pier consists of two conerete columns connected by an upper strut. Columns have
concrete “jackets” around them with vertical cracks.

Panel Point #1' (East Truss Pier #38):
{2000] Bottom of truss above beating has graffiti,

Panel Point #0' (End of East Truss):

Joint has open finger joint above. [1998] Drain troughs removed. [1999} Rubber “skirts” installed
below the finger joint. {2000] Rubbet trough above rocker bearings filled with debris, need to be
flushed. [1998/99] Flootbeam re-painted, side facing finger joint has section loss with holes in web
stiffeners. [1998] North face, directly above east rocker bearing, has two horizontal welds between
stiffener plates, They have cracked through entitely.

*# [2000] Gap between crossbeam & floorbeam (at rocker bearing) was 3-5/8" at 40° F,

Crossbeam:
[1998/99] Crossbeam te-painted. Side facing finger joint has section loss, with pitting at base of
stiffeners. [1992] North face has crack in the crossbeam web stiffener, above the rocker at the beamn
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#12 connection. This was drilled out. [1997/98] Nozth face: weld above east rocker bearing, between
the horizontal & center vertical stiffener, has cracked through entirely. Weld end at the crossbeam
web was partially drilled out. [1998] Notth face has cracks at both ends of the horizontal stiffener,
above rocker bearing. They were drilled out with two small holes drilled in crossbeam web at each
location. [1998] Bracing installed between crossbeam, above east rocker, and beams #3 & 5.

Approach Spans:

Notthbound & southbound inspection notes ate combined. Plans show beams are numbered

from the east.

Span #9 (Multi-beam):

Span is 168 FT long with one flootheam truss at pier #8, fourteen 48" deep welded plate beams

bolted onto the crossbeam. Mult-beam spans resume. NB has 8 beams. SB has 7 beams, There are
two active railroad tracks below. {1999] Beams 6, 7, 8, & 9 are re-painted. Lateral bracing welded to

web & stiffener. [2002] Undesside of deck at the south end, in NBL, has 150 SF of water saturation
near the spray head. In the SBL 2 & 3rd bays from west ate large areas of salt and water saturation.

[2003] Conduit: at east side bottom of deck.

Diaphtagm Line South of Pier #9:

Refer to chart titled Diaphragm Crack Locations South of Piet #9 for crack locations, description

& repair. {1999] Diaphragms lowered.

~ G Pict-#0 & Brg,

v

Diaptiragn Type-a

Giider G4

i

",'-,

Girder G13

Chirder (712

< ey
e Girder G11
Girder G140

Girder G9

%Bi’idgﬁx

_ Girder 68

Giider G7.

Girder G6 -

Gitdey &5

Girder a4

Gibder 3

'*.\'f?. Gider 5z

Intermediate Diaphrapm
TypeB

¥yDenotes Crack Locations

Sider G105
Ginder G1E
Cirder G1B
Cirder G1

Intermiediate Disphragm Type
«_ End Diaphragm Type &
~ End Diaphragm Type D
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e - Diaphtagm Crack Locations SouthofPlet#9 '

Girder Crack Description and or Repair Desctiption

Location

G1 (East f2000] Exterior top flange/web weld has a 2" indication, [2003) No

Fascia NB) change.

GC (NB)

G2 (NB) * [1998] 4 fi. long inverted “U” shaped crack in web (teinforced with
bolted plates).

G3 (NB)

G4 (NB * [98/2000} Srmall crack in top flange/web weld. [2003] No change,

G5 (NB) '

G6 (NB)

G7 (NB)

G8 (SB)

G9 (S5B) * [1998] Crack in top of stiffener weld. [2003} No change.

G10 (8B)

GI11 (SB) * [98/2000] Small crack in top of stiffener weld (east side). [2003] No
change.

G12 (5B). * [98/2000] Small ceack in top of stiffener weld (east side). [2003] No
change.

G13 (§B):

G14 (West

Fascia SB)

*Denotes locations where cracks wete found in 1998

Pier #9:

Plate bearing assemblies have 13 fixed, and four sliding. Pier consists of four columns and cap, with a
railroad crash strut between the columns. Deck drain: downspout, [1969] East column damaged by
train derailment - the column has minor scrapes and spalls. Downspout had to be reconnected.
[1999] Bearings 6, 7, 8, &. 9 were re-painted.

Span #18 (Steel Multi-beam):

Span is 94 FT long with 17 steel beatns. NB has 10 beams; SB has 7 beams (the welded beams
transition from 48" to 33" depth just notth of pier) with active railtoad tracks below. One track splits
into two. {1999] Beams 6, 7, 8, & 9 were re-painted. [2003] Conduit: at east side bottom of deck,
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Diaphragm Line North of Pier #9:
Refer to chart titled Diaphragm Crack Locations North of Pier #9 for crack locations,

description & repair. {1999] Lower Lateral Bracing GpPie; #9°& Brg,
Diaphragms lowered. TR End Dinphizgm Type-d
i - Girder G14
/ ?‘/ / [ {  Gudero13
! 7 Gisder G12

N I E < Se s
7 : . GifderG11
\\" I— / Cirder G10

J.-"" ;i—ﬁl— Girder 39
: - —— - Girder 38

CL',Bridg'_e—\

, — { / : - Gieder 57
1 7 7 Cirdor G6
| - .
N G e e s R
E \ny ,‘,\ ;}N f/ | cideras.
< - g ‘.." — . L3 <} ey 32
' L 3 : Girder G1D
Girder G1C
Gider G1B
Giider G
injermediate Diaphragrn. . Y o .
Type B [ntermediate Diaphragm Type C
. End Diaphragm Type A
+# Denotes Crack Locations End Disphragm Type D

Diaphragm Crack Locations Nosth of Pier #9 -

Girder Crack Description and or Repair Description

Location

G1 (East

Fascia NB)

G1B (NB) Stiffeners ate welded to the top Hanpe (positive moment).

GC (NB)

G1D (NB) Stiffeners are welded to the top flange (positive moment)

G2 (NB)

G3 (NB)

G4 (NB * [2000] Two 2" holes dirilled in web. Crack contained.

G5 (NB) * [2000] Two 2" holes drlled in web. Crack contained.

Gb6 (NB)

G7 (NB)

G8 (SB)

G9 (SB) * [98,/2000] Ctack in top flange/web weld & top of stiffener weld (west side).
[2003] No change.

G10 (5B) * {2000] Crack in top flange/ web weld (east side) This crack has grown; see
photos.

G11 (8B) * [2000] Two 2" holes drilled in web. Crack contained.

G12 (SB). * [2000] Two 2" holes dhilled in web. Crack contained.

(13 (SB)

G14 (West

Fascia SB})

¥Denotes locations whete cracks were found in 1998

METRO DISTRICT MAINTENANCE
2003 Bddge Inspection

Bridge #9340 27



Girder #10 Vertical Stiffener/Girder Web

Girder #10 Vertical Su'ffener( Girder Web

Diaphragm Line South of Pier #10:

[1999] Diaphtagms were inverted & lowered, even though the beam connections have a “positive
moment” configuration. Connections welded to top flange. [2000] Beam #6 appears to be “working”
at the top connection.

Pier #10:

Pier has 5 columns & cap with a RR crash strut between the columns and 18 sliding plate expansion
bearings. {1999} Bearings 6, 7, 8, & 9 were re-painted. [2003] North face of cap has 20 SF of
delamination.
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Span #11 (Steel Multi-beam):

Span is 68 I'I' long with 18 steel beams, Northbound has 11 beams; southbound has 7 beams, and
the patking lot below. [1999] Beams 6, 7, 8, & 9 were re-painted. [2003] Conduit: east side bottom of
deck.

Diaphragm Line North of Pier #10;
[1999] Diaphragms were inverted & loweted, even though the beam connections have “positive
moment” configuration, Connections welded to top flange.

Pier #11:

Beginning: NB off ramp to University Avenue. (Br. #9340A). Strip seal deck joint above, The slab
span consists of 18 sliding plate bearings, (steel beams) and 15 sliding plate bearings (voided slab),
The pier consists of seven columas and a cap. {95/2000] Gland is leaking in several locations (NB &
SB). [1998] Extensive shotcrete repairs on pier cap. {2000] West column has 1 SE spall. {1999] Sliding
plate bearings for the steel beams were re-painted.

Span #12 (Concrete Voided Slab Span):
Parking lot: below. [1998] Shotcrete repairs along the median and exteriot copings.

Pier #12:
Pier consists of 6 columas (integral with the slab span deck, no bearings).

Span #13 (Concrete Voided Slab Span):
2nd St. passes below. [1998] Shotcrete repairs along the median and exterior copings.

Pier #13:
Pier consists of 6 columns (integral with the slab span deck, no beatings).

Span #14 (Conctete Voided Slab Span):
[1998] Shotcrete repairs were done along median and exterior copings.

North Abutment:
Strip seal deck joint above with 14 sliding plate bearing assemblies. {2000] NB joint leaking at both
ends. Bearings are rusty.

Main Truss Spans (Southbound West Truss)
Plans show stringers are numbered from the east.

Crossbeam:
[1998/99] Crossbeam re-painted. Side facing finger joint has section loss. [1999] Bolted connection
between beam #12 and the crossbeam was re-tensioned. Connection had been “working”.

*¥ [2000] Gap between crossbeam & floorbeam, at rocker bearing, measured at 3-9/16".
*% 12001/03] Gap between crossbeam & floorbeam, at rocker bearing, measured at 3-12".

Panel Point #0' (End Flootbeam Beginning West of Truss):

Open finger jomt on the deck. [1996] Floorbeam/truss connection has section loss, severe corrosion
with surface pitting on plates & bolts, [1997] Conduit running along catwalk is hanging loose, and has
pulled out at the flootheam. [1998] Drain troughs removed. [1999] Rubber “skirts” installed below
the finger joint. {2000] Rubber trough above rocker bearings filled with debzis; needs to be flushed.
[1998/99] Floorbeam re-painted. Side facing finger joint has section loss on stiffeners. [2002] High
spots of fingers torched off right lane & shoulder.
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Panel Point #1' (West Truss Pler #8):

Pier #8:
See NB notes. {1999] West truss bearing shows signs of recent movement.

Span #8 (Deck Truss):
Span is 266 FT' long with seven floorbeam trusses. [2002] Underside of the deck has 150 SF of water
saturation and numerous full depth repairs.

Panel Point #2' (West Truss):
Overhead sign on bridge mounted on exterior railings. [2002) Bolts are “working” at stringer #11.

Panel Point #3' (West Truss):
The floorbeam truss, top flange of upper chord, has an ugly weld below the connection to strnger
#11. [2003] Stringer #12 has connection bolts “working””.

Panel Point #4' (West Truss Stringer Joint):

Sttip seal deck joint above. Truss diagonal member U4'/L3" has backer bars along interior edges.
[2003] Floorbeam truss bottom chord at Stringer #11 connection: have section loss, moderate
flaking rust.

Panel Point #5' (West Truss):
[2002] Sprayer fitting cotroded.

Panel Point #6' (West Truss):

[1996/98] Stringer #11, one bolt replaced in 1998 at the flootbeam connection. [1997] Stringer #10,
the two south bolts are loose at the floorbeam connection. [99/2003] Stringer #9, south face, has
one bolt loose at the floorbeam connection.

Panel Point #7' (West Truss):
[1997} Top chord/floorbeam truss connection has a cracked tack weld on the interdor. [1999] Wind -
bracing gusset plate, at stringer #14 has loose bolts. [2002] Stringer #14 was installed crooked.

Panel Point #8' (West Truss Pier #7 Stringer Joint):

Strip seal deck joint above. [1998] Stringer #11: bolt replaced at floorbeam truss connection. Below
stringer #13, the diagonal brace between top and bottom chord of the floorbeam truss is bent, from
original construction. {2001] Truss bottom chord/sway frame connection has section loss, heavy
flaking rust.

Pier #7:
See NB notes. {2002] West column has vertical leaching cracks.

Span #7 (Deck Truss):
Span is 456 FT long with 12 floothearn trusses,

Panel Point #9' (West Truss):
[2001] T'russ bottom chord/sway frame connection has section loss, heavy flaking rust. [2002]
Section loss: heavy flaking rust on truss bottom chord, L8'/LY.

Panel Point #10' (West Truss):
[1994] Stringer #13: loose bolt at floorbeam truss connection. Top chord (U10'/U11") has 6 nicks on
the exterior, 15 ft. south of Ui0"
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Panel Point #11' (West Truss):
Nick in the truss bottom chord 111'/1.12'

Panel Point #12' (West Truss):
Truss diagonal member U12'/1.13" has 3 “nicks”. The truss bottom chord 112'/1.13' has a nick.

Panel Point #13' (West Truss):

Panel Point #14 (West Truss Midspan Stringer Joint):

Strip seal deck joint above. Deck drains on both sides. [1994] Stringer #11 has section loss, flaking
rust near the joint from gland pulled out above. Tack welds along the sway frame/truss, bottom
chord, and gusset plate. [1999] Bottom chotd member 1.14/1,13" has 2 cracked tack weld at an
interior stiffener. [2003] Stringer £#14 connection, south side of the floorbeam, has a cracked tack
weld,

Panel Point #13 (West Truss):
[1999] Truss bottom chord/sway frame connection plates have % " pack rust. [1996/99] Bottom
chord member 1.13/1.14 has cracked tack welds at two internal stiffeners.

Panel Point #12 (West Truss):
[1996] Bottom chord member 1.12/1.13 has a cracked tack weld at the internal stiffener.

Panel Point #11 (West Truss):
[1998] Stringer #11 has three bolts replaced at the floorbeam truss connection; the SE bolt is too
short with inadequate threads. Stringer has lifted 3/32" off the bearing block on the south side.

Panel Point #10 (West Truss):
Truss top chord U10/U9 has two spots ground out.

Panel Point #9 (West Truss):
Truss diagonal L9/UB has a spot grouad out.

Panel Point #8 (West Truss Pier #6 Stringer Joint):
Strip seal expansion joint on the deck. [1996] Gland has 8 ft pulled out in right gutter line. Deck
drains. [96/2003] Drain clogged at median, horizontal trongh, standing water in east grate.

Pier #6:
See NB notes.

Span #6: :
Span 1s 266 FI'long with seven floorbeam trusses.

Panel Point #7 (West Truss):
[2002] Underside of the deck has 20 SF of water saturation at stringer 12 thru 14,

Panel Point #6 (West Truss):

Overhead sign mounted on railing. Floorbear truss top chord (U5/U4) has gouges in the bottom
flange at the end of the connection plate; the bottom chord of the floorbeam truss has 3 spots
ground out. Floorbeam truss top chord is offset vertically 4" at the splice from construction.

Panel Point #5 (West Truss):
Truss top chord member U5/U6 has backer bats along the interior corners.
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Panel Point #4 (West Truss Stringer Joint):

Strip seal expansion joint on the deck, Truss top chord member U4/U5 has backer bats along the
mterior corners. [1998] Stringer #10: bolt replaced at south floorbeam, truss connection. [2000]
Lighting conduit is held up with tie wire.

Panel Point #3 (West Truss):
Truss diagonal member L3/U4 has backer bars along the interior corners. Truss bottom chord
1.2/1.3 has a nick.

Panel Point #2 (West Truss):
[1996] Flootbeam truss member 1.2/U3 has a welding flaw. [1997] No crack! Magnetic particle
tested.

Pier #5:
See NB notes. Access ladder to catwalk removed.

Panel Point #1 (West Truss Pier #5):
[1994] Diagonal brace, floorbeam to stringer, has a cotter pin missing at the floorbeam truss
connection. [1998] Deck drain detached from downspout, originally drained into storm sewet.

Panel Point #0 (End Flootbeam End of West Truss):

Open finger joint on the deck. [1998] Drain troughs removed. [1999] Rubber “skirts” installed below
the finger joint, [2000] Rubber trough above rocker bearings: filled with debris, needs to be flushed.
{1997] Floorbeam hotizontal stiffener is bent directly above the rocker bearing. [1998/99] Flootbeam
re-painted, side facing finger joint has section loss, pitting.

*{2000] Gap between crossbeam & flootbeam, at west end, measures 16-%4".

Crossbeam:

[1997] Cracks found at the end of the horizontal crossbeam stiffener near the rocker wete partially
ground out. [1998/99] Crossbeam re-painted, the side facing finger joint has section loss, pitting with
holes in the base of stiffeners, pitting on bottom flange at median.

Span #5(Deck Truss Multi-beam):
The multi-beam spans resume at panel point #0.

See NB Notes for South Approach Spans
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PREVIOUS SNOOPER INSPECTIONS

2002* Matk Pribula, Kurt Fohrman, Pete Wilson, Jerty Oldeen, Bruce Anderson,
Mike Palmer

2001 Marl Pribula, Kurt Fuhrman, Vance Desens, Ken Rand, Mike Palmer

2000 Mark Pribula, Kurt Fuhrman, Pete Wilson, Marc Beucler, Mike Palmer,
Wayne Tennison Pete Wilson, George Morelli, Rebecca Lane

1999 Kurt Fuhrman, Bill Nelson, Ken Rand, Mike Schadegp, Pete Wilson

1998 Matk Pribula, Tetry Moravec, Eric Evens, Iurt Fuhrman, Pete Wilson,
Jetry Anderson

1997%* Mark Pribula, Terry Motavec, Eric Evens, Kurt Fuhrman, Pete Wilson,
John Petetson

1996  Terry Motavec, Exic Evens, Kurt Fuhrman, Pete Wilson

1994  Terry Motavec, Kurt Fuhrman, Pete Wilson

1993  Terry Motavec, Chas Martin, Tom Waks

1991  Chester Martin, Chas Martin, Jerry Anderson

1988 Chester Martin

*Denotes an “In-Depth” Inspection
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In-Depth Report

BRIDGE # 9340 (SQUIRT BRIDGE)

I-35W over the Mississippi River at Minneapolis, MN
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STRUCTURE INVESTIGATION INFORMATION

MN/DOT BRIDGE #9340 (SQUIRT BRIDGE)
I-35W OVER THE MI8SISSIPPI RIVER AT MINNEAPOLIS, MN

JUNE 2006

Inspection Date: June 5-9, & 12 - 15, 2006

Inspection Team: Mark Pribula, Kutt Fuheman, Vance Desens, Mike Palmer, &
Khaled Shouman, Michael Koffski

Inspection Report Author: Kurt Fuhrinan & Vance Desens

Bridge Maintenance Sub Area: Spring Lake Park

Access Equipment Used: Aspen A75 (Mn/DOT)
Reach-All UB50 (Mn/DOT)

I hereby certify that this plan, specification ot repott was prepated by me or undet my direct
supervision and that I am a duly Registered Licensed Professional Engineet under the laws

of the State of Minnesota

21102
Mark Pribula Registration No. ~ . Date
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EXECUTIVE SUMMARY

The “Federal Aid Highway Act of 1968” directed the establishment 2 national bridge
inspection program. Accordingly, the Minnesota Department of Transportation, Metro
Division Bridge Inspection Unit conducted an annual inspection of Btidge # 9340 over the
Mississippi River at Minneapolis, MN, The bridge also crosses over several roadways,
Minnesota Commercial Railroad tracks, & parking lots.

Constructed in 1967, the bridge has 14 spans, with 2 total length of 1,907 feet. The split deck
has three through lanes each direction with acceleration/deceleration lanes and 2 ft.
shoulders. The bridge deck widens at the north end to accommodate on & off ramps, and
curves slightly at the south end. Spans #6 - 8, the main river spans, ate “Fracture Critical”
steel deck trusses. They are comprised of welded “built-up” members and are 988 ft, long,
The truss is approximately 60 ft. deep at piers #6 & 7. The two main trusses are connected
by welded floor beam trusses, which cantilever beyond the truss on both sides and support
the 27" deep rolled beam roadway stringers. At each end of the main truss spans, the truss
suppotts the adjacent approach spans with 2 unique “crossbeam” configuration, The
apptoach span beams frame into a “crossbeam”, which is supported by rocker bearings on
- the cantilever truss ends. Spaas #1 - 5 & 9 - 11, the approach spans, have 48" deep, welded
plate beams, which transition into 33" deep welded & rolled steel beams. Connections are
tiveted. Spans #12 - 14, the far north spans, ate cast-in-place conctete voided slabs.

Due to several factors, including mist from nearby St. Anthony Falls, the bridge deck
frequently ices over and becomes quite treacherous, In 1999, an automated de-icing system
was installed on the deck with spray nozzles installed in the deck and railings. The systems
controls and storage tanks are located on the notth end just off the freeway entrance ramp
from East University to South I-35W.

¢ If bridge replacement is significantly delayed, the bridge should be te-decked. The design
of the main river spans do not allow for deck widening. Any re-decking contract should
also include a complete re-painting of the superstructure, elimination of the hinge joint
in span #2, and reconfiguration of the deck drainage system.

¢ Every two years the plastic pigeon screens are removed on all tension and reversal
members to visually inspect the truss box girder member’s internal diaphragms. Any
questionable welding flaws discovered duting this inspection were tested with magaetic
particle equipment. '

»  Fatigue cracks at girder #1C (NBL), crack at the diaphragm bottom cutout, NE side
measures 2" (“front face”) and NW side measures 2-%2" (“back face”). Fatigue cracks a
gitder #3 (NBL), crack at the diaphragm bottom cutout, measures 1-2" (both sides).
The cracks are located in negative moment regions where the diaphragm web stiffener
was not welded to the top flange and were pervious fatigue cracks occurted and wete
repaired in 1998 and 1999, These areas should be inspected next yeat for any
lengthening of the cracks and driliing of possible stress relief holes.

» Span 3, stringer #7 NB, has a 1-'2" crack in the web with one 2" hole drilled. It is
recommended to drill a 2" hole at the other end.
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* During the 1998 inspection, numerous fatigue cracks were found in spans #3 - 5 and #9
- 10, the approach spans. The cracks were located in negative moment regions where the
diaphragm web stiffener was not welded to the top flange. At one location the web had
cracked through entirely, Most existing cracks were drilled out, and the fractured beam
was teinforced with bolted plates, T'o reduce the stress levels, the diaphragms were
lowered. Due to the widespread cracking, these areas should be inspected in-depth on an
annual basis.

METRO DISTRICT MAINTENANCE
2006 Btidge Inspection
Bridge #9340 -7-



BRIDGE INSPECTION RECOMMENDATIONS

This recommendation listing refers to specific areas where fatigue cracks and other
deficiencies were located duting the 2006 inspection. Bridge inspection lists these -
deficiencies in the highest priority first.

Long Term Repair Recommendations
* ‘The long term plans for this fiver crossing need to be defined with replacement, re-
decking, etc. Due to the “Fracture Critical” configuration of the main river spans
and the problematic “crossbeam” details, and fatigue cracking in the approach
spans, eventual replacement of the entire structure would be preferable.

¢ If bridge replacement is significantly delayed, the bridge should be re-decked. The
design of the main river spans do not allow for deck widening. Any re-decking
contract should also include a complete re-painting of the superstructure,
elimination of the hinge joint in span #2, and reconfiguration of the deck drainage
system.

¢ Depending on the projected date of bridge replacement, the bridge deck wilt
- eventually require a partial ovetlay tepair contract. The expansion joints should also
be replaced,

Immediate Maintenance Recommendations - :

*  Every two years the plastic pigeon screens are removed on all tension and reversal
members to visually inspect the truss box girder membet’s internal diaphragms. Any
questionable welding flaws discovered duting this inspection were tested with
magnetic particle equipment,

¢ Fatigue cracks at girder #1C (NBL), crack at the diaphragm bottom cutout, NE side
measures 2" (“front face”) and NW side measures 2-%4" (“back face™). Fatigue
cracks a girder #3 (NBL), crack at the diaphragm bottom cutout, measutes 12"
(both sides). The cracks are located in negative moment regions whete the
diaphragm web stiffener was not welded to the top flange and wete pervious fatigue
cracks occurred and were repaired in 1998 and 1999, These areas should be
inspected next year for any lengthening of the cracks and drilling of possible stress
relief holes.

¢ Four-stringer connection bolts, all in the NBL, nced replacement. At panel point
#8, stringer #2 has 2 loose bolts, and the bearing block has rotated. This will likely
require jacking the superstructure. Stringer bolts also need replacement at panel
point #8, stringer #4, south side, and at panel point #11, stringer #3.

*  Several strip seal joints are leaking. The glands have ripped ot pulled out. Attempts
were made to replace these joints duting the 1998 repair contract, but the steel
extrusions, which anchor the gland, had severe cotrosion, and new glands could not
be installed. Instead, a new product was used at the, SBL, south abutment. This
utilized a hot pour seal with wire mesh reinforcing. The final product looks similar
to a strip seal gland. We should monitor this joint to see how well this new gland
repair performs, and consider using it at other locations.
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s The rubber “skirts” sections above the truss end rockers, installed in 1999, tend to
fill with debtis. These should be flushed out annually. The hotizontal drain troughs
at pier #6 have inadequate slope, and are clogged.

Areas of Concern - Future Inspections
¢  Span 3, stringer #7 NB, has 2 1-%4" crack in the web with one 2" hole drilled, Tt is
tecotnmended to drill a 2" hole at the other end. '

» During the 1998 inspection, numerous fatigue cracks were found in spans #3 - 5
and #9 - 10, the approach spans. The ctacks were located in negative moment
regions where the diaphragm web stiffener was not welded to the top flange. At one
location the web had cracked through entirely. Most existing cracks were drilled out,
and the fractured beam was reinforced with bolted plates, To reduce the stress
levels, the diaphragms wete lowered. Due to the widespread cracking, these areas
should be inspected in-depth on an annual basis.

® The truss end rocker bearings & main truss bearings should be measured for
movement duting each annual inspection. The truss end floor beams & approach
end “crossheams” should be closely inspected. They have section loss, had flaking
rust & fatigue cracks (open finger joint).

¢ The hinge joint in span #2 is locked in full expansion several beam-ends are
contacting, and the hinge bearings ate “frozen” and no longer functioning,
Consequently, pier #1 has tipped slightly to the north, and the south abutment
bearings are in full contraction, This area should be thoroughly inspected.

For information that is more detailed and recommendations, please refer to the approptiate
sections in the text of the teport.
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BRIDGE DESCRIPTION

Bridge #9340 was constructed in 1967, and has 14 spans, with a total length of 1,907 feet.
The split deck has three through lanes each direction & also acceleration/deceleration lanes.
The shoulders are only 2 ft. wide. The bridge deck widens at the north end to accommodate
on & off ramps, and curves slightly at the south end.

Spans #06 - 8 are “Fracture Critical” stecl deck trusses, comprised of “built-up” welded
members. Steel deck truss spans are 988 ft long. Span #7 is 456 ft. long. The truss is
approximately 60 ft. deep at piers #6 & 7. The two main trusses are connected by welded
floor beam trusses, which cantilever beyond the truss on both sides, and suppozt the 27"
deep rolled beams roadway stringets.

At each end of the main ttuss spans, the truss suppotts the adjacent approach spans with a
unique “crossbeam” configuration, (open finger joint}, The approach span beams frame into
a “crossbeam”, which is supported by rocker beatings on the cantilever truss ends. Spans #1
-5 & 9 - 11, the approach spans, have 48" deep welded plate beams, which transition into
33" deep welded & rolled steel beams, The connections are tiveted. Spans #12 - 14, the far
north spans, are cast-in-place concrete voided slabs.

Due to several factors, including mist from nearby St. Anthony Falls, the bridge deck
frequently ices over and becomes quite treacherous. In 1999, an automated de-icing system
was installed on the deck, with spray nozzles installed in the deck and railings. Control room
is located at the northwest approach corner.

'BRIDGE DECK: NBI CONDITION CODE 5

Split deck has 3 through lanes each direction, with acceleration/deceleration lanes. Shoulders
are only 2 ft. wide, A low slump concrete ovetlay, with numerous full-depth deck repairs,
was placed on the deck in 1978, In 1998, the median copings were replaced with steel stay-
in-place forms, and the extetior copings were patched with shot-crete.

Wearing Surface: Ovetlay has some minor spalls and patched areas around the finger
joints, and 3,000 LF of transverse cracks, sealed in 1998, The overlay has several patched
areas, and some spalls. Additional patching is typically required each year. A partial chaining
of the northbound deck in 1998 found 1,665 SF of delamination & 47 SF of spall. In 1999,
the Federal Highway Administration conducted a ground penetrating radar survey, using the
experimental “HERMES” system. The radat survey found the overlay to have 6.14%
delamination. [2001] Ovetlay has 15,250 SF of concrete repair patches.

Structural Slab: Underside of the deck has a moderate amount of transverse leaching
cracks, with some areas of leaching map cracks & spalling, particularly in the south approach
spans. In 1998, the median coping overhangs were replaced with steel stay-in-place forms,
and the exterior copings were repaired with shotcrete. During the median slab removal, the
bays adjacent to the median were damaged - some of the “stool” concrete along the stringers
& beams has spalled off with exposed rebar; and in some locations, the spalling extends into
the underside of the deck. [2001] Structural slab has 1,200 SF full depth repair patches.
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Open Finger Expansion Joints: Deck has three open finger joints, one above the hinge
joint in span #2, & one at each end of the truss spans. In 1999, rubber “skirts” were installed
below the truss end finger joints & the drain troughs were removed.

Sttip Seal Expansion Joints: Strip seal, type “H” joints at the abutments, pier #11, and at
five stringer joints in the main truss spans. These wete installed in 1978. Strip seal glands
have pulled out, with joints leaking, in several locations. Steel extrusions, which anchor the
glands, have severe section loss, making gland replacement impossible. In 1998, the south
abutment, SBL, gland was patched using an experimental system. Hot poured seal with wire
mesh reinforcement,

Poured Deck Joints: The deck has several transverse poured joints, from staged deck
construction. All of these joints are leaching below; & at some joints the deck is spalling
below.

Extetior Railings: The original exterior code #12 railings were retrofit in 1998. A 32" high
concrete face was installed in front of the existing concrete rail base. The horizontal steel
rails were removed. The curb along the railing has moderate cracking, delamination and
spalling. The curb has 800 LF reconstructed in 2001,

Median Railings: Code #22, type “]”-rail, was installed along the split median in 1998, The
railings above the truss spans have removable pre-cast concrete caps, which are intended to
prevent further corrosion damage to the superstructure below,

BRIDGE SUPERSTRUCTURE: NBI CONDITION CODE 4

Paint System: Bridge was originally painted with a lead base system in 1968. In 1999, the
bridge was partially re-painted with a zinc system. Areas painted included the entire
supetstructure below and along the open median, and below the open finger deck joints.

Currently, the overall paint system is apptoximately 15% unsound. The truss membets have
surface rust corrosion and pack rust at the floorbeam & sway frame connections, and there
is paint failure & surface rust corrosion in scattered locations. The flootbeam trusses &
stringer ends have surface rust corrosion at the stringer expansion joints. Some of the areas
re-painted in 1999 have severe section loss. This includes the sections of the flootbeam
trusses & sway bracing located below the median, and the truss end floor beams &
“crossbeams”, located below the open finger joints.

Main Truss Members The two steel deck trusses are comptised of “built-up” welded
members; connections include both rivets and bolts. While most truss members are welded
box beams, some tension vertical & diagonal members are welded “H” beams. The truss
members have numetous poor weld details. The vertical “H” beam truss members have
transverse welds at the floor beam connections. The box beam truss members have welded
interior stiffeners. Some of these have tack-welded tabs. Many of these tack welds have
cracked. Some box beams have tack welds, ot tack welded backer bars along the interiot
cotners. The truss members have surface rust corrosion at the floor beam and sway frame
connections. Pack rust is forming between the connection plates. There is paint failure,
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surface rust, and section loss, flaking rust in scattered locations. The intetiors of the box
members have severe pigeon debris. In 1999, screens were placed over openings in the truss
members to prevent pigeon access. This unfortunately prevents inspection of the intetiots.
Duting the 2004 inspection, & evety two years aftet, the plastic pigeon screens are removed
on all tension and reversal membets to visually inspect the member’s internal diaphragms.
Any questionable welding flaws discovered duting this inspection were tested with magnetic
particle equipment.

Floor Beam Trusses: There ate 27 floorbeam trusses connecting the main deck trusses.
These trusses are comprised of rolled H-beams with welded connections. The floorhbeam
trusses cantilever beyond the main truss on both sides. They are connected to the main truss,
vertical members with bolts & tivets. The flootbeam truss members have numerous poor
welding details, including plug welded web reinforcement plates, and tack welds & welded
connection plates located in tension zones. Some of the top chotd splices are offset
vertically, up to 2" — from original construction. The splice plates ate bent. The floorbeam
trusses below stringer joints have section loss, severe flaking rust. Thete is pack rust and
surface pitting at the main truss connections. In 1999, the floor beam sections below the
median were re-painted. Some areas have section loss with holes.

Stringers: There are 14 steel stringets, 27" deep rolled beams, bearing on the floorbeam
trusses. They are continuous except for five stringer expansion joints. The stringer ends have
surface rust corrosion at the expansion joints. The stringers adjacent to the median were re-
painted in 1999. The bolted connections to the floorbeam trusses are “working’ and some
bolts are loose or missing. [2006] Fascia stringers have minor section loss, with moderate
flaking rust along the bottom flange.

Lateral & Sway Bracing: The main deck trusses have both upper and lower horizontal
diagonal bracing, There is also a vertical sway frame running below each floorbeam truss -
the median portion of these sway frames were re-painted in 1999, some areas have section
loss with holes. Each floorbeam truss has 2 diagonal braces, which connect the bottom
chord to stringers #4 & 11. The pinned connections on these braces ate “working” and at
least one cotter pin is missing.

Truss Bearing Assemblies: The truss spans have six “geared roller-nest” bearting
assemblies, and two fixed beating assemblies. The truss bearings have section loss, flaking &
surface rust; moderate corrosion, the bearings at piers #5 & 8 are functioning propetly, They
are checked during each annual inspecdon, The bearings at pier #6 show no obvious signs
of movement, difficult to reach with snooper.

End Floor Beams & Crossbeams: At each end of the main truss, the multi-beam
approach spans terminate by framing into a “crossbeam”. The crossbeams are supported by
rocker bearings mounted on the cantilever truss ends. There is an open finger expansion
joint above these members, severe section loss on steel. This area was re-painted in 1998 -
1999, and rubber “skirts” were installed below the finget joint in an attempt to prevent
future corrosion damage.

End Floot Beams: The two end floor beams are welded plate gitdets. They connect the
main truss ends. The end floot beams were re-painted in 1998/1999. The sides facing the
open finger joints have extensive section loss with sutface pitting at the base of the web, and
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holes in the base of the vertical stiffeners. In 1998, fat;guc cracks were found in two stiffener
welds d_irectiy above the NE rocker bearing. '

Crossbeams & Rocker Bearings: The two “‘cross-beams” are welded plate girders each
one is supported by two “rocket” heatings attached to the cantilever ends of the main truss.
These tocker bearings are built into the crossbeam web except the southeast rocker, which,
duc to the bridge super-elevation, connects to the bottom flange of the crossbeam, The
crossheams & rocker bearings were re-painted in 1998/1999. The faces exposed to the
finget joints have extensive surface pitting with some areas of severe section loss with holes
at the base of stiffeners. The rocker bearings are measured & checked for movement during
each annual inspection. All four bearings appear to be functioning. They show obvious signs
of movement.

In 1986, the southeast rocker bearing “froze”, resulting in damage to the crossbeam with
two cracked vertical web stiffeners. The rocker-bearing pin was replaced. This required
closing I - 35W and jacking up the span. The crossbeam was repaired and the cracks in the
web stiffeners were welded, crack ends drilled out, and stiffeners reinforced with angle
plates. Installing braces between the ctossheam and beams #2 & 3 also reinforced the
connection,

In 1992, a crack was found in a crossbeam stiffener weld above the northeast rocker bearing,
which was drilled out. Tn 1997, at the same location, 2 weld between a vertical & horizontal
stiffener was found cracked through entirely. Cracks were also discovered at the end of
horizontal stiffeners near the northeast & southwest rocker beatings. Strain gauges were
installed to analyze stresses, crack ends were drilled out, and installing bracing hetween the
crossbeam and 2 stringets reinforced the northeast connection,

Steel Multi-Beam Approach Spans (spans #1 - 5 & #9 - 11): The approach spans have
welded beams - the depth transitions from 48" to 33", Connections are riveted. The south
span has 33" deep rolled beams with welded cover plates (square ends). Spans #1 - 5 have
14 beams (with a hinge joint in span #2). Int spans-#9 - 11, the deck widens from 15 to 18
beams. The fascia beams have minor section loss, with moderate flaking rust along the
bottom flange - the beams adjacent to the median wete re-painted in 1999,

In 1998, fatigue cracks were found in several beam webs. These cracks were located in
negative moment regions at the top of the diaphragm connections. At one location the web
had cracked through endrely and was caused by out of plane bending in locations where the
web stiffener was not rigidly connected to the top flange. After stain gauge analysis by the
Univetsity of Minnesota, the diaphragm connections were modified, They were lowered,
using only four bolts at each connection. Most existing cracks were drilled out. Some were
too small to reach, and the fractured beam was teinfotced with bolted plates.

In span #2, mult-beam approach span, thete is 2 cantilever expansion hinge with sliding
plate bearings. The joint is closed beyond tolerable limits, possibly due to substructure
movement & pavement thrust and is no longer functioning. Some beam-ends are contacting,
and some bearing plates have tipped, preventing the joint from reopening. The hinge area,
with open finger joint above, was re-painted in 1999, 'The beam-ends have section loss,
moderate sutface pitting,
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The north approach spans have lateral & diagonal bracing welded to the web.

Approach Span Bearings: The steel beam approach spans have a total of 90 sliding plate
beating assemblies and 33 fixed plate bearing assemblies. The piers with fixed bearings have
expansion hearings on the fascias.

Voided Concrete Slab Notth Approach Spans (Spans #12 — 14): The far north approach
spans consist of cast-in-place conctete continuous “voided” slabs. They are 2 ft deep.
Northbound off ramp splits off to form Bridge #9340A. The slab rests on sliding plate
bearings at pier #11 and the north abutment. There are 29 bearing assemblies. Piers #12 &
#13 are cast directly into the slab with no bearings. These spans are in generally good
condition. Spalling along the exterior and median copings was patched with shotcrete in
1998, {2001] Light fixtures at Metal Matic Incorporated patking lot.

BRIDGE SUBSTRUCTURE: NBI CONDITION CODE 6

Abutments: The abutments have vertical cracking, with some staining from leaking deck
joints.

Truss Span Piets: Piers #6 & 7, main river span, have two concrete columns resting on a
pier wall. The west column on pier #7 has a minor vertical crack. Piers #5 & 8 have two
concrete columns connected with an upper strut. The column on pier #8 has been
reinforced with a concrete “jacket”. [2001] Underwater inspection conducted by Collins
Engineers, Inc, in 2000 found pier 7 to be in good condition with no defects of structural
significance. A 3 x 3 foot atea of light scaling, with a maximum of 1" of penetration was
observed on the south side of the upstream pier nose. Collins recommends inspecting the
substructure unit at the normal 5 year inspection interval. {2004} The concrete surfaces
below the water are in good condition. Minot scaling was found above the, but not of the
quantity or depth as noted in the previous report the total area was 2 fect square and 4"
deep penetration. No significant changes in the structure ot channel condition since last
inspection by Ayres Associates.

Approach Span Piets: Piers #1 - 5 & #9 - 11, piers supporting the steel spans, consist of
concrete columas with a cap. Those adjacent to railroad tracks have lower struts. The pier
columns supporting the voided slab spans (piers #12 & 13) are cast directly into the slab
with no cap. Pier #1 has tipped slightly to the north, This is related to the hinge failure in
span #2. The east column on pier #9 has minor scrapes & spalls from a train derailment in
1969. Pier #11 has extensive shotcrete tepairs from leaking deck joint above.
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OTHER BRIDGE ELEMENTS

Approach Panels: All approach panels ate concrete. Each approach panel has a.transverse
crack, and there are some minor spalls at the joints. The relief joints need to be resealed.
Notth approach, SBL and on ramp, has no relief joint. [2001] South approach panel was
scarified and a low slump overlay was installed.

Channel & Protection: NBI code #8 which is vety good condition. The btidge is located
just downstream from the Lower St. Anthony Lock & falls - the flow is very turbulent. At
notmal river level, clearance below the truss is approximately 60 feet. Pier #7 is the only pier
in the channel, along the east bank. Typically, the water depth along the west face is only 1 -
2 feet. Mn/Dot does not conduct underwater inspections. Due to the extreme turbulence,
sonar readings of the channel cross-section cannot be taken.

Signing: There is an overhead sign bridge structure running across the entire deck, mounted
on the exterior railings at truss panel point #2' at north end of truss. There is a signpost
mounted on the west railing at truss panel point #6 at south end of truss,

Guardrail: In 1998, the approach guardrails were repaired. Impact attenuator was installed
at the northbound off ramp to University Avenue. Both approach medians of I-35W & the
SE, SW cornets have plate beam guatdrail,

Drainage: Several deck drains drop directly into the tiver. The drain troughs at pier #6 have
inadequate slope, and tend to fill up with debris. In 1998-99, the drain troughs below the
arch end finger joints wetre removed, and replaced with rubber “skirts”. The skirt sections
above the truss end rockers tend to fill with debris. These should be flushed annually,

Slope Protection: The concrete slope paving, at both abutments, is in good condition.

Lighting: Rail mounted deck lighting, under deck lighting in span #13, and river navigation
lighting. “Metal-Matic Inc.” maintains the lighting above the parking lots in spans #11 & 12.
A light post, W 5/3 L, on the west railing, has a 6" vertical split from plow damage.

Miscellaneous: The former “U of M” parking lot area below spans #2 - 5 has been
batricaded from use while the parking lot area below spans #11 & 12 continues to be used
by Metal Matic Inc employees. The U.S. Army Cotps of Engineers is stockpiling river debtis
matetial below-span #8 this material is approximately 10 to 15 feet below the bottom truss
diagonals (2003), The navigation light maintenance catwalk, which is below the median of
the truss spans, is being accessed by graffid “artists” at piet #5,

De-icing System: In 1999, an automated de-icing system was installed on the deck, with
spray nozzles installed in the deck and railings and a pump house/control room was
constructed at the NW approach corner.
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BRIDGE SNOOPER FIELD INVESTIGATION

Northbound & southbound inspection notes are combined. Plans have beams numbered from the
east. Exterior of west rail, east & west coping have conduit full length of bridge.

South Abutment: :

Type H: strip seal deck joint above, [1995] Bearings are corroded and in full contraction from hinge
failure in span #2, and tipping of pier #1. The seat area is cracked and discolored. [1998] SBL Gland
was patched using an experimental joint, hot pouted seal with wire mesh reinforcement, and fourteen
sliding plate bearing assemblies. [2003] South abutment has 72 LF of random cracks.

Span #1 (Steel Multi-beam):

Spanis 53 FT' long with 14 beams, 33" deep rolled beams, with welded cover plates with squate ends,
{1978} 3 West bays have 300 SF full depth deck patches. [1998} “Stool” concrete is spalling off
adjacent to median beams. [1999] Beams 6, 7, 8, & 9 were re-painted. [2003] Surface rust: on the
beams. [96/2005] East fascia beam has section loss, flaking & surface rust on bottom flange.

Pier #1:

10 Fixed; & 4 sliding plate bearing assemblies. Pier consists of 4 concrete columns and cap, with a
railroad crash strut between the columns. [1996] Pier has tipped slightly to the north (measured with
plumb bob). {1999] Bearings 6, 7, 8, &. 9 were re-painted.

Span #2 (Steel Multi-beam):

Spanis 72 FT long with 14 beams; 33" rolled beams with welded cover plates, some with square end
welded cover plates, the beams transition to 48" welded beams north of the hinge joint. {1978] 350
SF: full depth deck repaits. [1997] Conduit is loose below median, [1998] “Staol™ concrete is spalling
off adjacent to median beams. [1999] Beams 6, 7, 8, & 9 wete re-painted. [96/2003] Bottom flange at
girder transitions & at hinge has section loss, flaking rust. [2005] East fascia beam has section loss,
flaking & surface rust on bottom flange. Beam #11 has pecling paint on the bottom flange.

Hinge Joint (12 ft. South of Pier #2):
Hinge joint has open finger joint above. [1999] Hinge area re-painted. [2000] Beam-ends have section
loss, moderate surface pitting; debris has begun to build up '
on hinge area, Additionally, the tops of the beam ends are
contacting at the top flange or at the web along this joint.
[94/2005] All hinge assemblies are expanded beyond
tolerance; sliding plates extend 4" or more beyond the base
plates, reducing bearing capacity. At beam #10, the sliding
plate has tipped, falling off the base plate, and is preventing
the joint from opeaing. [2005] Hinges should be flushed.

Sliding Plate @ West Fascia
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Sliding Plate @ Beam 5 NBL Sliding Plate (@ Beam 6 NBL

Pier #2:

Pier consists of four concrete cohunns, 14 sliding plate beating assemblies, and cap, with 2 railroad
crash strut between the columns. [97/2000] Beatings have sutface rust cotrosion; east end of cap has
6 SF of delamination. [1999} Bearings 6, 7, 8, 8. 9 re-painted. [2003] East end of cap, on south face
has 2 SF of delamination, & 10 SF of map cracking.

Span #3 (Steel Multi-beam):

Over Bluff St. Span is 110 FT long with fourteen, 48" decp welded plate beams. [1978] The 3 west
bays have some full depth deck patches. [1997] Second bay from east has 20 SF of leaching map
cracks. [1998] “Stool” concrete: spalling off adjacent to median beams. [1999] Beams 6, 7, 8, & 9 re-
painted. Diaphragm line: north of pier #2, diaphragms wete loweted, although the connections have
a “positive moment” configuration stffeners welded to the top flange, no cracks. Refer to Appendix
“A” First Diaphragm South of Pier #3 graph for crack locations, description & repair to the
diaphragm line. [2005] East & west fascia beam has section loss, flaking & sutface rust on bottom
flange,

Pier #3:
10 fixed plate, and four sliding plate bearing assemblies. Pier has four concrete columns and a cap.
[1999] Bearings 6, 7, 8, &. % were re-painted. Vertical stiffener working; at girder 11,
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Span #4 (Steel Mult-beam):

Over contract patking lot (no access) & Bluff St. Span is 110 FT long with fourteen 48" deep welded
plate beamns. [1978] Second & third bays from the east have full depth deck repairs. [1998] Underside
of deck has 200 LF of transverse leaching cracks, 200 SF of spall with exposed rebar below a
transverse poured joint, full width of deck. [1999] Beams 6, 7, 8, & 9 wete re-painted. Diaphragms

lowered, even though the connections
have a “positive moment™ configuration.
Stiffeners are welded to the top flange,
Refer to Appendix “A” First
Diaphragm North of Pier #3 graph
for crack locations, description & repair
to the diaphragm line. [1998/99}
Diaphragms lowered with strain ganges
placed on beams #2 & 6 (first
diaphragm Line South of Pier #4).
[2000] Fourth bay from west has 20 SE
of severe leaching. [2005] East fascia
beam has section loss, flaking & surface
tust on bottom flange.

Water Saturation SBL Bays 9 & 10

Pier #4;

14 Sliding plate expansion bearing assemblies. [1997] Bearings have surface rust. Pier consists of 4

concrete columns and cap. [1999] Bearings 6, 7, 8, &. 9 wete re-painted,

Span #5 (Multi-beam/Deck Truss):

Over contract parking lot; span is 109 FT long with fourteen, 48" deep welded plate beams bolted
onto the crossbeam, [1978] Underside of deck is leaching 2t the finger joint, has two full depth
patches in the west bays. [1996] 4 conduit clamps missing on NB fascia beam. Median girder has
impact damage from patking lot below. [1998] Bay just east of median has severe spalling on “stool”

and the adjacent deck is cracked. [1999]
Beams 6, 7, 8, & 9 were re-painted. Refer
to Appendix “A” First Diaphragm
Nozth of Pier #4 graph for crack
locations, description & repair to the
diaphragm line.

Watet Saturation NBL Bays 2, 3 & 4
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Multi-beam Spans Looking South

MAIN TRUSS (EAST TRUSS)

Crossheam:

[1986] The SE rocker bearing froze, damaging the east end of the crossbeam, rcsultmg in cracked
web stiffeners. The bridge was ]acked " T — S
up. I-35W was closed to traffic. SE cn'o’s’sn EAM & FLOORER EAM_ GAP '(EAST ENDY.
rocker pin was replaced, cracks in two _________mﬁ__#w_mwmwww—mw____
stiffeners were welded and drilled out, I ' ' - i

and bracing was added between the Date Measurement
crossbeam and beams #3 & 4. September, 1998 : 16-%"
[1998/99] Crossbeatmn was repainted; Aptil, 1999 17-13/16"
the side facing the finger joint has Apdl, 2000 - 18"
secdon loss. September, 2001 18-1/16"
June, 2003 16-76"

Panel Point #0 (Beginning of East Truss):

Expansion joint has open finger joint above. [1998] Drain troughs removed. [1998/99] End
flootbeam was repainted; pitting at connection, section loss at the base of the stiffeners. [1 999]
Rubber “skirts” installed below the
finger joint. {2000] Rubber trough
above rocker bearings filled with
debris; needs to be flushed. [2002]
Panel points 0 to 1 there is water
saturation between stringers 2 thru 4.
[2005] Stringers 2 & 3 have flaking &
surface rust,

Deck Truss Looking North

METRO DISTRICT MAINTENANCGE




Panel Point #1 (East Truss, Piet #5):
[2005] Bottom of truss diagonal LIUQ has flaking & surface rust.

Pier #5:

Bearing assemblies have two “rollernest”. Climbing onto the pier strut at this location accesses the
catwalk. Debris piled at pier strut base allow for unauthorized access. [2002] Bearings show signs of
recent movement,

Span #6 (Deck Truss):

Span is 266 FT long with seven flootbeam trusses. [1997] West River Patkway constructed below
bridge. [1999] Floorbeam truss’s, sway bracing located below the median and beams 6, 7, 8, & 9 were
re-painted.

Panel Point #2 (East Truss):

Panel Point #3 (East Truss):
Floorbeam truss, near centet, has an undercut weld in the flange.

Panel Point #4 (East Truss Stringer Joint):

Type H: strip seal deck joint above. [1996] Flootbeam truss bottom chord/vertical member
connection gusset plate has a weld ovetlap.
[1999] Gland has 1 LF of gland pulled out
at centerline, Junction box cover is missing
at catwalk. [2000] Joint gland at east end
has concrete in. [2005] Pitting, flaking &
surface rust extetior east ttuss.

Flaking & Surface Rust Exterior East Truss

Panel Point #5 (East Truss):
[1997] Cracked tack weld between the floorbeam truss top chord and a stringer bearing pedestal.
[1999] Tack welds ground out at stringer #3, cracked tack welds remain at stringer #4.

Panel Point #6 (East Ttuss):

{1994] Floorbeam truss top chotd, bottom flange, has a poor quality weld at the end of a connection
plate. [1999] Stringer #5 bearing pedestal has a cracked tack weld. [2003] Top chotd of the
floorbeam truss, just east of east truss, has an old dent on the top flange.

Panel Point #7 (East Truss):
[2003] Top chord of the floorbeam truss, just east of east truss, has an old dent on the top flange.

METRO DISTRICT MAINTENANCE
2006 Bridge Inspection
Bridge #9340 -20-



Panel Point #8 (East Truss Piet #6 Stringer Joint):

Type H: strip seal and deck drain above. [1 999] Missing bolt replaced. Vertical truss member has
pitting, section loss, moderate flaking
rust. Flootbeam bottom chord & middle
bracing connection plate has pitting,
moderate section Joss, severe flaking
rust, Middle bracing connection plaie
has %" spread from pack rust.
Underside of the deck has 50 SF of
water saturation. [94/2003] Joint is
leaking, small hole & membrane has
pulled out. Stringer #4: one bolt broken
off at south floorbeam connection.
Stringer #2 (south side): bearing block
has rotated 90°,

Plugged Horizontal Drain
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Median Drain Plugged

Pier #6 (Downtown, West Bank of Mississippi):
Pier consists of two concrete columns with a pier wall at the base, two “rollernest” bearing
assemblies. [1997] Beatings have surface rust, moderate : : -
corrosion and show no signs of movement. Deck drain
downspouts are clogged, top & bottom at median. [2004]
Typical condition & rust at floorbeam connection near
deck drain at connection L8.

Floorbeam Truss Condition

Span #7 (Deck Truss):
Span is 456 FT long with 12 floorbeam trusses. [1999] Floorbeam truss’s, sway bracing located below
the median and the beams 6, 7, 8, & 9 were re-painted.
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Panel Point #9 (East Truss):
[2003] Floorbeam bottom chord connection plate has a cracked tack weld ot the south side,
Underside of the deck has 20 SF of water saturation.

Panel Point #10 (East Truss):
Red navigation light for Mississippi tiver channel. [1999] Strain gauges installed on truss top chord
member U9/U10, L9/U10 &L9/L10 from U of M research project.

Panel Point #11 (East Truss):
Section loss: at gusset plate bottom chord. [2004] Pitting: inside gusset plate connection at 111
toward L10. [2000/05] Stringer #3 has two bolts
missing at the floorbeam connection.
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Panel Point #12 (East Ttuss):
[1999] Truss bottom chord member 1.12/1.13 has a cracked tack weld at an intediot stiffener, [2004]
Ground out pit from past inspection.

Weld Ground Out

Panel Point #13 (East Truss):

Water from deck drains fall dircctly into tiver. {1999] Truss bottom chord member L13/1.14 has
cracked tack welds at two interor stiffeners, [99/2002] Bottom chord gussct plate has section loss,
flaldng & pack rust. [2004] Bottom chord e

member L13/1.14 has cracked tack weld at
diaphragm tab. Cracked tack weld at diaphragm
tab member L13/U14. See photos. [2006]
Bottom chord member L13/1.14 has a missing
bird cover,

Member L13/U14 Cracked Tack Weld
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Parnel Point #14 (East Truss Midspan Stringer Joint):
Strip seal expansion joint on the deck. Sway frame rusty. {1999] Truss bottom chord member
L14/1L13" has a cracked tack weld at an interior stiffener.
{2002/03] Floorbeam bottom chord & middle bracing
connection plate has ¥2" pack rust. Undetside of the deck
has 4 S¥ of delamination. [2004] Bottom chord member
L14/1.13' cracked tack weld at diaphragm tab.

Member 114/L13' Cracked Tack Weld

Panel Point #13' (East Truss):
Floorbeam truss top chord has a ground out spot near stringer #4. [1996] Truss bottom chord
member 1.13'/L12' has a cracked tack weld
at an interior stiffener. [2003] Truss bottom
chord cennection plate has ¥2" pack rust.
Underside of the deck has 20 SF of water
saturation, {2004] Bottom chord member
L13'/L12' has cracked tack weld at
diaphragm tab.

Member 1.13'/1.12' Cracked Tack Weld
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Panel Point #12' (East Truss):
[1998] Truss bottom chord member 1.12'/1.11" has a cracked tack weld at an interior stiffener.
[99/2003] Undetside of the deck has 65 SF
of water saturation. [2004] Bottom chotd
member L12'/111" two cracked tack weld at
diaphragm tab.

Member L12'/L11* Cracked 'Tack Weld

Panel Point #11' (East Truss):

Panel Point #10' (East Truss):
[2003] Underside of the deck has 1 SF of spall with exposed rebar. Light pole, W5L3, has 1 LF ;rack.

Panel Point #9' (East Truss):
Water from deck drains fall onto the steel & directly into river. {2002] Bottom chord member
L9'/L8' has section loss, flaking rust.

Panel Point #8' (East Truss Pier #7 Suinger Joint):

Red navigation light for Mississippi river channel. Type H: strip seal expansion joint on the deck.
[93/2003] Flootbeam ttuss has section loss, moderate flaking rust. North side: bolts replaced with
“threaded-rod” at stringer #4, bolts replaced at strmger #5. Underside of the deck has 80 SF of
water saturation.,

Pier #7 (East Bank of Mississippi):

Two fixed bearing assemblies. Pier consists of two concrete columns with a pier wall at the base.
[1997] West column has a full height, Jeaching crack on the south face.

Span #8 (Deck Truss):
Span is 266 FT long with seven floorbeam trusses. [1999] Floorbeam truss’s, sway bracing located
below the median and the beams 6, 7, 8, & 9 were re-painted.

Panel Point #7' (East Truss):
[2003} Underside of the deck has 240 S¥ of water satutation, & 80 SF of delamination.

Panel Point #6' (East Truss);
[1996/98] Stinger #4 connection to the floorbeam truss is “working”. The SW bolt is loose. [2003]
Underside of the deck has 10 SF of water saturation.

Panel Point #5' (East Truss):
[2001] Underside of the deck has 30 SF of water saturation.
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Panel Point #4' (East Truss Stinger Joint):
Type H: strip seal expansion joint on the deck. Truss diagonal member U4'/L3' has backer bars
along the interior edges, [01/04] Sttip seal has
3 LE of gland pulled out. Truss connection
plates, the top chord, and floorbeam have
mederate section loss, severe flaking rust.
Bottom connection plates have 2" pack rust.

"T'op Flootbeam Truss Condidon

Bottom Floorbeam Truss Condition
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Bottom Flootbeam Truss Condition

Bottom Truss Condition

Panel Point #3' (East Ttuss):
Center lane has road sensors on the deck surface, Top chord of the flootheam truss has an
“incomplete” weld along the top edge of the web reinforcement plate.

Panel Point #2' (East Truss):
Overhead sign mounted on exterior raﬂmgs. i1 999] Deck in bay #3 has 100 SF of water saturation.
[2003] Bottom connection plates '
have flaking rust. [2004] Area
underneath overhead sign has 100
SF of water saturation. [2005] Notth
support beam stringer has severe
section loss at end.

North Support Beam Stringer
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Pier #8:

Two “rollernest” bearing assemblies, have sutface riast. {2000/05] East truss rocker shows recent
movement, Pier consists of two concrete columns connected by an upper strut. Columns have
concrete “jackets” around them with vettical cracks.

Panel Point #1' (Bast Truss Pier #8);
[2000] Bottom of truss above beating has graffit, [2005] Bottom of deck deteriorated,

Panel Point #0' (End of East Truss):
Joint has open finger joint above. [1998] Drain troughs removed. [1999] Rubber “skirts™ installed
below the finger joint. [2000] Rubber trough
above rocker bearings filled with debris, need
to be flushed. [1998/99] Floorbeam re-painted,
side facing finger joint has section loss with
holes in web stiffeners. [1998] Notth face,
directly above east rocker bearing, has two
horizontal welds between stiffener plates. They
have cracked through entirely. [2004] Finger
joint in the 8B right lane and shoulder has
been ground down to prevent the snow plows
catching on the joint.

Deck Truss Looking South

Crossbeam:
[1992] North face has crack in the crossbeam web stiffener, above the rocker at the beam #12
connection. This was drilled out. {1997/98] North face: weld above east rocker bearing, between the
horizontal & center vertical stiffener, has cracked
through entirely. Weld end at the ctossbeam web
was partially drilled out. [1998] Notth face has
cracks at both ends of the horizontal stiffener,
above rocker beating. They were drilled out with
two small holes drilled in crossbeam web at each
location. Bracing installed between crossbeam,
above east rocker, and beams #3 & 5. [1998/99]
Crossbeam re-painted. Side facing finger joint
has section loss, with pitting at base of stiffeners.
[1999] Bolted connection between beam #12
and the crossbeam was te-tensioned, Connection
had been “working™ #¥ (20007 Gap befwesn
erossheans & floorbeans (at rocker bearing) was 3-%" at
40°F. [2001003] Gap between crossbeam & floorbeam
(at rocker bearing) was 3-%". [2005] Movement at
east bearing,

Wel» Stiffener Crack Northwest Side
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Web Sdffener Crack Northeast Side

MAIN TRUSS SPAN (WEST TRUSS)

Panel Point #0 (End Floorbeam End of West Truss):
Open finger joint on the deck, [1998] Drain troughs removed. [1999] Rubber “skitts” installed below

the finger joint. [2000] Rubber trough above ey R R W o RO =S

rocker bearings: filled with debxis, needs to be
: Dat M t

flushed, [1997] Floorbeam horizontal stiffener S L easuteinen
. ; . cptembet, 1998 16-%
is bent directly above the rocker bearing. - ..

. . : Aprl, 1999 17-13/16
[1998/99] Floorbeam re-painted, side facing “orl 2000 To
finger joint has section loss, pitting. [2004} PIY, "
Truss, top chord extetior connection plate has September, 2001 18-1/ lﬁ
%" deep section loss with pitting. SW rocker June, 2003 16-7%

bearing has no movement, 420007 Gap bstween crosshears &  floorbeans, at west end, measures 16-13",
¥2004] Gap between crossbeam @ floorbeam, al west end, measnres 14-2",

Panel Point #1 (West Truss Pier #5):

[1994] Diagonal brace, floorbeam to stringer, has a cotter pin missing at the floorbeam truss
connection. [1998] Deck drain detached from downspout, otiginally drained into storm sewet. [2004]
Truss & floorbeam top chords & interior diaphragms have flaking rust,

Pier #5:
See NB notes, Access ladder to catwalk temoved,

Panel Point #2 (West Truss):
{1996] Flootbeam truss member L2/U3 has a welding flaw. {1997] No crack! Magnetic particle
tested. [2004] T'russ & floorbeam top chords & interior diaphragms have flaking rust.
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Panel Point #3 (West Truss);
[2004] Trass bottom chord £2/L3 has a nick, Top chord U3/U4 has backer bats tack welded along
the top interior corners of membet. See photo.
Bottom chord L4/L5 has no diaphragm tabs,
full weld on side & tack welds on other. See
photo. Diagonal member L3/U4 has 4
diaphragms with tabs. See photo.

Bottom Chord Full Weld on Diaphragm

Diaphragm at Member L3 U4

METRO DISTRICT MAINTENANCE
2006 Bridge Inspection
Bridge #9340 -31-



Panel Point #4 (West Truss Stringer Joint):
Strip seal expansion joint on the deck, [1998] Stringer #10: bolt replaced at south floorbeam, truss
connection. {2000} Lighting conduit is held up with tie wite. {2004} Strmger #11 flootbeam
connection has moderate flaking rust. Truss top
chotd has flaking rust. Flootheam top chotd,
stiffener under stringer #10 has cracked tack
weld & is working, Top chord U4/U5 has backer
bars tack welded along the top interior corners
of membet. See photo. Bottom chotd 14/L5 has
no diaphragm tabs, full weld on side and tack
welds on other. See photo.

Backer Bars Tack Welded Top Interior

Bottom Chord Full Weld on Diaphragm

Panel Point #5 (West Truss):
Top chord U5/UG has backer bars tack welded along the top interior corners of member.
[2004] Truss bottom chord, bottom
lateral connection plates have spread
3/16" from pack rust.

METRO DISTRICT MAINTENANGE Backer Bars Tack Welded Along Top Interior




Panel Point #6 (West Truss):

Overhead sign mounted on tailing. Flootheam truss top chord (U5/U4) has gouges in the bottom
flange at the end of the connection plate; the bottom chord of the floorbeam truss has 3 spots
ground out, Floorbeam truss top chord is offset verticailly 4" at the splice from construction,

Panel Point #7 (West Truss):
[2002] Underside of the deck has 20 SF of water saturation at sitinger 12 thru 14,

Span #6:
Span is 266 FT long with seven flootbeam trusses.

Pietr #6:
See NB notes.

Panel Point #8 (West Truss Pier #6 Stringet Joint):

Type H: strip seal expansion joint on the deck. Deck drains. [96/2003] Drain clogged at median,
horizontal trough, standing water in east grate. [96/2005] Strip seal gland has 12 LF pulled out in
right gutter line, [2004/05] Vertical tnember L.8/U8, bottom chotd, & flootbeam connection plates
have moderate flaking & surface rust from plugged deck drain. [2005] Stringers #10 & #11 have
flaking rust on the north side.

Panel Point #9 (West Truss):
Truss diagonal L9/U8 has a spot grouad out.

Panel Point #10 (West Truss):
Truss top chord U10/U9 has two spots ground out. [2005] Vertical ladder to access cat walk.
Stringer #8 has some loose stool concrete,

Panel Point #11 (West Truss):

[1998] Stringer #11 has three bolts teplaced at the floorbeam truss connection; the SE bolt is too
short with inadequate threads. Stringer has lifted 3/32" off the beating block on the south side.
Stringer #3 has tack welds ground out. '

Panel Point #12 (West Truss):
[1996] Bottom chord member 1.12/1.13 has a cracked tack weld at the internal stiffener. [2004]
Bottom chord member 112/1.13 has a cracked
tack weld (diaphragm #2), (not at diaphragm
tab). See photo.

Cracked Tack Weld @ Diaphragm #2
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Panel Point #13 (West Truss):
[1996/99] Bottom chord member L13/L14 has cracked tack welds at two internal stiffeners {1999]
Truss bottom chord/sway frame connection plates have %" pack rust. [2004] Diagonal 1.13/U14 has
corrosion from deck drain. Cracked tack weld
(not at diaphragm tab). Cracked tack weld:
(diaphragm #3), (not at diaphragim tab), (entite
tack weld broken cleanly).

113/U14 Cotrosion (@ Diaphragm

Cracked Tack Weld @ Diaphragm #2

C;acked Tack Weld @ Diaphragm #2
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Cracked Tack Weld @ Diaphragm #3

Cracked Tack Weld @ Diaphragm #3

Panel Point #14 (West Truss Midspan Stringet Joint):

Type H: strip seal deck joint above. Deck drains on both sides. [1994] Stringer #11 has section loss,
flaking rust near the joint from gland pulled out above Tack welds along the - sway framc/ truss,
bottom chord, and gusset plate. [1999]
Bottom chord member L14/L13 has 2
cracked tack weld at an interiot stiffener.
[2003] Stringer #14 connection, south side
of the floorbeam, has a cracked tack weld.
{2004] Bottom chord member L14/1.13' has
internal tack welds (full length) at interior
diaphragm. Upper chord member U14/1513'
has corrosion from deck drain. See photo.
[2005] Strip seal gland has 10 LF pulled out.
[2006] Reversible diagonal metmbet’
U14/1.13 has section loss with severe flaking
ruast,

Flaking Rust at Stringer #11
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Member L.14/1,13 Corrosion

Panel Point #13' (West Truss):
[2004] Upper chord member U13'/U12! (d1aphragm #2) has no tabs, diaphragm is welded (full

length) one side only. Bottom chord
Full Length Weld @ Diaphragm #2

member L13'/L12": cracked tack weld
(diaphragm #1), (not at diaphragm tab),
(clean break}. See photo #2.

' Cracked Tack Weld @ Diaphragm #1
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Panel Point #12' (West Truss):
Truss diagonal member U12'/1.13" has 3 “nicks™. The truss bottom chord 112'/1.13" has a nick.

Panel Point #11' (West Ttruss):
Nick in the ttuss bottom chord L11'/L12'

Panel Point #10' (West Truss):

[1994] Stringet #13: loose bolt at floorbeam truss connection. Top chord (U10'/U11") has 6 nicks on
the exterior, 15 ft. south of U1(. [2005) Pitting bottom sway frame, 1" diameter holes intermediate &
horizontal bracing, '

Panel Point #9' (West Truss):
[2001] Ttuss bottom chord/sway frame connection {gusset plates) has section loss, pitting, heavy

flaking rust,

Span #7 (Deck Truss):
Span is 456 FT long with 12 floorbeam trusses.

Pier #1:
See NB notes. {2002} West column has vertical leaching cracks.

Panel Point #8' (West Truss Pier #7 Stringer Joint):

Type H: strip seal deck joint above, [1996] Below stringer #13, the diagonal brace between top and
bottom chord of the flootbeam truss is bent,
from otiginal construction. [1998] Stringer
#11: bolt replaced at floorbeam truss
connection. [2001} Truss bottom chord/sway
frame connection (gusset plates) has section
loss with heavy flaking rust. [2002] Truss
bottom chord, L8'/L9, has secton loss with
heavy flaking rust. [2004/05} Sway bracing
center horizontal has 3" x 8" severe pitting &
2" diameter hole; bottom sway bracing has 2
2" x 3" hole between stringer #11 & stringer
#10. See photos. [2005] Strip seal gland has 5
LF pulled out & is leaking onto the crossheam
below, between stringer 10 & 11,

Pitting @ Center Sway Bracing

2006 Bridge Inspection
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Panel Point #7' (West Truss):
[1997] Top chord/floorbeam truss connection has a cracked tack weld on the diaphragm. [1999]
Wind bracing gusset plate, at sttinger #14 has loose bolts. {2002] Stringer #14 was installed crooked.

Panel Point #6' (West Truss):

{96/98] Stringer #11, one bolt replaced in 1998 at the floorbeam connection. [1997] Stringer #10,
the two south bolts are loose at the flootheam connection. [99/2003] Stringet #9, south face, has
one bolt loose at the flootbeam connection, [2004] Stringer #11 has one loose bolt south side. [2006]
Vertical truss tension member L6'/U6" flanges show out of plan bending.

Panel Point #5' (West Truss):
[2002] Sprayer fitting corroded.

Panel Point #4' (West Truss Stringer Joint):

Type H: strip seal deck joint above. Truss diagonal member U4'/L3" has backer bars along interior
edges. [1999] Two cracked tack welds at elevation block underneath Stinger #11. [2003] Flootbeam
truss bottom chotd at Stringer #11 connection: have section loss, pitting, moderate flaking and
surface rust.

Panel Point #3' (West Truss): :
The floorbeam truss, top flange of uppet chotd, has an ugly weld below the connection to stringer
#11, [2003] Stringer #12 has connection bolts “working”.

Panel Point #2' (West Truss):
Ovethead sign on bridge, mounted on extetior railings. [2002] Bolts are “working” at stringer #11.

Span #8 (Deck Truss):
Span is 266 FT long with seven flootbeam trusses. [2002] Underside of the deck has 150 SF of water
saturation and numerous full depth repairs.

Pier #8:
See NB notes. [1999] West truss bearing shows signs of recent movement.

Panel Point #1' (West Truss Pier #8):

Panel Point #0' (End Flootbeam Beginning West of Truss):

Open finger joint on the deck. [1996] Floorbeam/truss connection has section loss, severe corrosion
with sutface pitting on plates & bolts, [1997] Conduit running along catwalk is hanging loose, and has-
pulled out at the flootbeam. [1998] Drain troughs removed. [1998/99] Floorbeam re-painted. Side
facing finger joint has section loss on stiffeners. [1999] Rubber “skirts” installed below the finger
joint. [2000] Rubber trough above rocker beatings filled with debris; needs to be flushed. [2002] High
spots of fingers torched off right lane & shoulder.

Crossbeam:

[1998/99] Ctossbeam re-painted. Side facing finger joint has section loss. [1999] Bolted conncction
hetween beam #12 and the crossheam was re-tensioned. Connection had been “working”. /2000]
Gap between crossheam & flaorbeam, at rocker bearing, measured at 3-9/16" [?001/ 03] Gap beiweeﬂ crossheam &
floorbeam, at rocker beating, measured at 3-1",
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Span #9 (Multi-beam):
Span is 168 FT long with one flootheam truss at pier #8, fifteen 48" deep welded plate gitders bolted
onto the crossbeam. Multi-beatn spans resume. NB has 8 g1rders. SB has 7 gjrders Thete are two
active railroad tracks below. [1999] Refer to
Appendix “A” First Diaphragm South of Diaphragm Crack @ Bottom Cope Girder #1C
Pier #9 graph for crack locations, description
& repair to the diaphragm line, Girders 6, 7, 8,
9, & 10 are re-painted. Lateral bracing welded
to web & stiffener. [2003] Bottom of deck has
conduit on the east side. [2004} Girder 1C
(NBL), crack at the diaphtagm bottom cope,
NE side measures 2" (“front face”) and NW
side measures 2-¥2"(“Back face™). Girder 3
(INBL), crack at the diaphragm bottom cutout,
measures 1-%2" (both sides). [1998/2004]
Girder #3 has a “tear” in the girder’s web at

the diaphragm girder connecton. The “tear”
measured 42" fong on cne side and 12" long

on the other, was caused by out of plane
bending between the diaphragm and the girder.
Girder Connection Lowered & Gitder Web
Repaired with Splice Plate. [2002/06] Underside
of deck has 260 SF of water saturation, & 4 SE
of delamination. [2006] Gitder #12 has paint
failure from leaking de-icing system.

Water Saturation SB Bays 12, 13 & 14
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Web “Tear” G #3 (@ Diaph Looking West

7 o

Web “Tear” G #3 @ Diaph Looking East
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Picr #9:

Plate bearing assemblies have 13 fixed, and four sliding.
Pier consists of four columns and cap, with a railroad crash
strut between the columns. 2 Deck drain: downspouts.
[1969] East column damaged by train derailment: the
column has minot scrapes and spalls, downspout had to be
teconnected. {1999] Bearings 9, 10, 11, &. 12 wete re-
painted. [2004/05] West vertical & median deck drain

plugged.

Median Drain Plugged Pier 9

Span #10 (Steel Multi-beam):
Span is 94 FT long with 17 steel beams. NB has 10 beams; SB has 7 beams (the welded beams
transition from 48" to 33" depth just north of
pler #9) with active railroad tracks below. One
track splits into two. Refer to Appendix “A™
First Diaphragm North of Pier #9 graph fot
crack locations, description & repair to the
diaphragm line. [1999] Beams 9, 10, 11, & 12
were te-painted. Diaphragms were inverted &
lowered, even though the beam connections
have a “positive moment” configuration,
Connections welded to top flange. {2003]
Conduit: at east side bottom of deck. [2000]
Beam #6 appears to be “wotking” at the top
connection. [2004/06] Underside of the deck has
550 LF of transverse leaching cracks, 500 SF of
water saturation, & 8 SF of delamination.

Girder #10 Vertical Stiffener/Girder Web

METRO DISTRICT MAINTENANCE
2006 Bridge Inspection
Brdge #9340 -41-



Girder #10 Vertical Stiffener/Girder Web

Water Saturation NB Bays 5,6 & 7
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Pier #10:

Pier has 5 columns & cap with a tailtoad crash strut between the columns and 18 sliding plate
expansion beatings. [1999] Bearings 9, 10, 11, & 12 were re-painted. [2003] North face of cap has 20
'SF of delamination.

Span #11 (Steel Multi-beam):

Span is 68 ft. long with 18 steel beams.
Notthbound has 11 beams; southbound has
7 beams, and the parking lot below. [1999]
Beams 9, 10, 11, & 12 were re-painted.
Connections welded to top flange.
Diaphragms were inverted & lowered, even
though the beam connections have “positive
moment” configuration. [2003] Conduit: east
side bottom of deck. [2004] 50 SF of water
saturated deck underneath.

Water Saturation SB bays 15 & 16

Pier #11:

Beginning: NB off ramp to University Avenue. (Br. #9340A starts here}. Type H: strip seal deck joint
above. The pier consists of seven columns & cap and 18 sliding plate expansion bearings. [1998]
Extensive shotcrete repairs on pier cap, water stained. [1999] Sliding plate bearings for the steel
beams were re-painted. [95/2000] Gland is leaking in several locations (NB & SB). [2000] West
column has 1 SF spall. [2004] Cover plate is missing from “J” bartier east rail NBL. [2006] Strip seal
is closed to %", Shotcrete tepair is map crackmg All bearings have moderate corrosion. 3 Under
deck lights north face cap.

Span #12 (Conctete Voided Slab Span):
The slab span consists of 15 sliding plate beatings (voided slab). Parking lot: below. [1998] Shotcrete
repairs along the median and extetior copings.

Pier #12:
Pier consists of 6 columns (integral with the slab span deck, no beasings). 3 Under deck lights south
face cap,

Span #13 (Concrete Voided Slab Span):
2nd St below, under deck light EB. [1998] Shotcrete tepairs along the median and exterior copings.
[2006] Underside of the deck has 10 SF of water saturaton,

Pler #13:
Pier consists of 6 columns (integral with the slab span deck, no bearings}).

Span #14 (Concrete Voided Skab Span):
North slope is below. [1998] Shotcrete tepairs wete done along median and exterior copings. [2006]
Underside of the deck has 12 SF of water saturation & 4 SF of delamination, 2 Under deck lights.
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North Abutment:
Type H: strip seal deck joint above with 14 sliding plate bearing assemblies. [2000] NB joint leaking
at both ends. Bearings are rusty, [2006] Strip seal is closed to %",

PREVIOUS SNOOPER INSPECTIONS

2005
2004

2003
2002%

2001
2000

1999
1998

1997%

1996
1994
1993
1991
1988

Ken Rand, Mark Pribula, Kurt Fuhrman, Vance Desens, Pete Wilson, Mike Palmer
Mark Pribula, Kurt Fuhrman, Vance Desens, Pete Wilson, Jim Flannigan,
John Miller (City of Mpls)

Mark Pribula, Kurt Fuhtman, Vance Desens, Pete Wilson, Bill Nelson
Mark Pribula, Kurt Fuhtman, Pete Wilson, Jerty Oldeen, Bruce Anderson,
Mike Palmer

Marl Pribula, Kurt Puhrinan, Vance Desens, Ken Rand, Mike Palmer-
Mark Pribula, Kurt Fuhtman, Pete Wilson, Marc Beucler, Mike Palmer,
Wayne Tennison Pete Wilson, George Morelli, Rebecca Lane

Kurt Fuhrman, Bill Nelson, Ken Rand, Mike Schadegg, Pete Wilson

Mark Pribula, Tetty Motavec, Eric Evens, Kurt Fuhrman, Pete Wilson,
Jerry Anderson

Mark Pribula, Terry Moravec, Eric Evens, Kurt Fuhrman, Pete Wilson,
John Peterson

Tetry Moravec, Etic BEvens, Kurt Fuhrman, Pete Wilson

Terry Moravec, Kurt Fuhrman, Pete Wilson

Terry Moravec, Chas Martin, Tom Waks

Chester Martin, Chas Martin, Jerry Anderson

Chester Martin

*Denotes an “In-Depth” Inspection
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APPENDEIX A DIAPHRAGM CRACK LOCATIONS

First Diaphragm South of Pier #3

G1 (East Fascia NB) [99/2000] %" crack on top of intetior stiffener weld. [2006] No
change.

G2 (NB)* [1998] Two 2" holes drilled in web. Crack is contained.

G3 (INB) * [1998] Two 4" intersecting diagonal holes drilled it top of stiffener welds.
[2003] No crack.

G4 (NBY* [1998] Two 2" holes drilled in web. Crack is contained.

G5 (NB)* [1998] Two 2" holes drilled in web. Crack is contained.

G6 (NB) [1998] One 2" hole diilled in web. [2000] Other end of crack is turning
downward into the web & was drilled out. Crack is contained.

G7 (NB)* [1998] One 2" hole drilled in web & other end of crack was ground out. [2003]
The ground out end is cracked, visible on both sides web, should be drilled out. [2006]
2" crack exterior beyond drilled hole.

G8 (SB)

G9 (SB)

G10 (SB)

G11 (3B)

G12 (SB) * [1998] Two 2" holes drilled in web & 1 hole diilled in stiffener, [1999] Crack
extends 1" beyond the hole (ground out). [2003] No change.

G13 (SB)

G14 (West Fascia SB)* [1998] One 2" hole drilled in web. [2000] %" horizontal crack on
extetior flange/web weld (may eventually need drilling), small diagonal crack @ top of
intetior stiffener weld. [2003} No change.

0 . DIAPHRAGM CRACK LOCATIONS

First Diaphragm North of Pier #3
*Denotes otiginal 1998 crack locations

G1 (East Fascia NB)

G2 (NB) Strain gaupes on both faces.

G3 (NB)* {98/2000] West side, top flange web weld has 14" crack. Bastside, stiffener
weld has a small crack, [2003} No change,

G4 (NB)* {1999] West face, top of stiffener weld small crack, drll out,

G5 (NB)* 12003] Small crack at the top of stiffener weld,

G6 (NB)* {1999] Small crack at top of stiffener weld. Strain pauges on the east face,
[2003] No change.

G7 (NBY* 12003] Small crack at the top of the interior stiffener weld.

G8 (SB)

GY (SB)

G10 (8B) :

G11 (SB)* [1998] Two 2" holes drilled in web. Crack is contained.

G12 (SB)* [1998] Two 2" holes dilled in web. Crack is contained.

G13 (S8B)

G14 (5B)

G15 (West Fascia SB)* [1998] Two 2" holes drilled in web. Crack is contained.
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r iaphragm orthof Pier #4

*Denotes original 1998 crack locations

G1 (East Fascia NB)
G2 (NB)
G3 (NB)* [1998] Two 2" holes drilled in web. Crack is contained.
G4 (NB)* [1998] Two 2" holes drilled in web. Crack is contained.
G5 (NB)
G6 (NB)
G7 (NB)* [1998] Two 2" holes drilled in web. [2001/03] Both sides, small crack at top of
stiffener weld.
G8 (SB)
G9 (SB)
G10 (SBY* [1998] Two 2" holes drilled in web. Crack is contained.
G11 (8B) [99/2000] Small crack at top of stiffener weld. {2003] No change.
G12 (SB)* {1998] Two 2" holes drilled in web & 4" hole drilled in stiffener weld. Crack
is contained.
G13 (SB) [99/20003 Small crack at top of stiffener weld. [2003] No change.
G14 (West Fascia SB) [1999] Small crack at top of interior stiffener weld. [2003] No
change,

 DIAPHRAGM CRACK LOCATIONS

Fitst Diaphtagm South of Pier #9

*Denotes original 1998 crack locations
G1 (East Fascia NB) [2000} Exterior top flange/web weld has a %" indication. [03] No
change,
GI1C (NB)
G2 (NB)* [1998] 4 f. long inverted “U” shaped crack in web (rc:nforceci with bolted
plates},
G3 (NB)
G4 (NBY* [98/2000] Small crack in top flange/web weld. ]03] No change.
G5 (NB)
G6 (NB)
G7 (NB)
G8 (SB)
GY (8B)* [1998] Crack in top of stiffener weld. [2003] No change.
G10 (SB)
G11 (SB)* [98/2000] Small crack in top of stiffener weld (east side). [03] No change.
G12 (SB).* [98/2000] Small crack in top of siffener weld (east side). [03} No change,
G13 (8B):
G14 (West Fascia SB)
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First Diaphragm North of Pier #9
*Denotes otiginal 1998 crack locations

G1 (East Fascia NB)

G1B (NB) Stiffeners are welded to the top flange (positive moment).

G1C (NB) :

G1D (NB)Stiffeners are welded to the top flange (positive moment)

G2 (NB)

G3 (NB)

G4 (INB* [2000] Two 2" holes diilled in web. Crack contained.

G5 (NB) * [2000] Two 2" holes drilled in web. Crack contained.

G6 (NB)

G7 (NB)

G8 (SB) [2006} Top of west stiffener is working.

G9 (SB)* [98/2000] Crack in top flange /web weld & top of west stiffener weld,
G10 (S8B)* [2000] Crack in top flange/ web weld (east side) [2005} No change.
G (8By* [2000] Two 2" holes drilled in web. Crack contained.

G12 (88B).* [2000] Two 2" holes drdlled in web. Crack contained.

G13 (8B)

G14 (West Fascia SB)
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FRACTURE CRITICAL

BRIDGE INSPECTION

Prepared For

ta Department of Transportation
Office of Bridges & Structuses

Prepared By

“epattment of T'tansportation Metro District
Maintenance Opetations, Bridge Inspection

EXHIBIT

A




STRUCTURE INVESTIGATION INFORMATION

MN/DOT BRIDGE #9340 (SQUIRT BRIDGE)
I-35W OVER THE MISSISSIPPI RIVER AT MINNEAPOLIS, MN

Inspection Report Authet Kurt Fuhrtnan & Vance Desens

Bridge Maintenance Sub Area; Spring Lake Patk

Access Equipment Used: Aspen A75 (Mn/DOT)
Reach-All UB50 (Mn/DOT)

I hereby certify that this plan, specification ot teport was prepared by me or under my direct
supervision and that I am a duly Registered Licensed Professional Engineer under the laws
of the State of Minnesota

| 21102
Mark Pribula Registration No. Date

METRO DISTRICT MAINTENANCE

2006 Bridge Inspection
Bridge #9340 <
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Archive Manager Message Export Page 1 of 1

Sent: Tue, 19 Dec 2006 09:21:52 GMT

cC: Mark Pribula; Don Flemming;

Subject: Re: Bridge #9340

Vance, The object of doing UT is to locate the tab plates on certain fruss members that do not have shop drawings so that bolting patterns in a
subsequent plating contract can be detailed o miss those ab plate locations. On members that do have shop drawings we are confident that the
consuitant is able 10 locate the tab plates from the shop drawings and to develop a bolling pattern to miss them.

I put a call into URS asking them 1o identify the members which did not have shop drawings avallable for them to locate the diaphragm tab
plates. | also asked that if they assumed a member was similar to one that did have shop drawings, to identify that member so we can order the
corresponding shep drawing for you. Il get back to you when ! have more information.

>>>Vance Desens 12/19/2006 8:18 AM >>>

Gary:

! am on the Metro Fracture Critical Bridge Inspection team under Mark Pribula, | have been given the project of lacating the interior diaphragms of
the tension members in the upper chord of Bridge #9340, 1-35W over the Mississippi River in Minneapolis.

Per your conversation with Mark, I'm looking for the shop drawings for all the panel points of the upper chord of the deck truss. Do you know
where | can find them or do have them? 1 want to set up a “table” showing the locations for UT iesting when we do our 2007 inspection in
Seplember,

Thank you,

Vance Desens

Engineering Specialist

Fracture Critical Bridge Inspection
Water's Edge

Phone # 651-582-1219

Fax # 651-582-1454
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EXECUTIVE SUMMARY

The “Federal Aid Highway Act of 1968” directed the establishment a national bridge
inspection program. Accordingly, the Minnesota Department of Transportation, Metro
Division Bridge Inspection Unit conducted ag annual inspection of Bridge # 9340 over the
Mississippi River at Minneapolis, Mn. The bridge also crosses over several roadways,
Minnesota Commercial Railroad tracks, & parking lots.

Constructed in 1967, the bridge has 14 spans, with a total length of 1,907 feet. The split deck
has three through lanes each ditection with acceleration/deceleration lanes and 2 .
shoulders. The bridge deck widens at the north end to accommodate on & off ramps, and
cutves slightly at the south end. Spans #6 - 8, the main river spans, are “Fracture Critical”
steel deck trusses. They ate comprised of welded “built-up” members and are 988 ft. long.
The truss is approximately 60 ft. deep at piers #6 & 7. The two main trusses are connected
by welded floor beam trusses, which cantilever beyond the truss on both sides and support
the 27" deep rolled beamn roadway s}tﬂngéts. At each end of the main truss spans, the truss
supports the adjacent approach spans with a unique “crossbeam” configuration. The
approach span beams frame into a “crossbeam”, which is supported by rocket beatings on
the cantilever truss ends. Spans #1 - 5 & 9 - 11, the approach spans, have 48" deep, welded
plate beams, which transition into 33" deep welded & rolled steel beams. Connections ate
tiveted. Spans #12 - 14, the far north spans, are cast-in-place concrete voided slabs.

Due to several factors, including mist from neatby St. Anthony Falls, the bridge deck
frequently ices over and becomes quite treacherous. In 1999, an automated de-icing system
was installed on the deck with spray nozzles installed in the deck and railings. ‘The systems
comitrols and storage tanks ate located on the north end just off the freeway entrance ramp
from Fast University to South I.35W.

® If bridge replacement is significantly delayed, the bridge should be re-decked. The design
of the main river spans do not allow for deck widening. Any re-decking contract should
also include 2 complete te-painting of the superstructure, elirination of the hinge joint
in span #2, and reconfiguration of the deck drainage system.

® The plastic pigeon screens were removed on all tension and reversal members to visually
inspect the member’s internal diaphragms any questionable welding flaws discovered
during this inspection were tested with magnetic particle equipment. "I'hese areas should
be inspected on a two year inspection cycle.

*  Fatigue cracks at girder #1C (NBL), crack at the diaphragm bottom cutout, NE side
measures 2" (“front face”) and NW side measures 2-14" (“back face”). Fatigue cracks a
girder #3 (NBL), crack at the diaphragm bottom cutout, measures 1-%4" (both sides).
The cracks ate located in negative moment regions where the diaphragm web stiffener
was not welded to the top flange and were pervious fatigue cracks occurred and were
repaired in1998 and 1999. These areas should be inspected next year for any lengthening
of the cracks and drilling of possible stress relief holes. '

®  Span 3, stringer #7 NB, has a 1-%4" crack in the web with one 2" hole drilled. It is
recommended to drill a 2" hole at the other end.
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* During the 1998 inspection, numerous fatigue cracks were found in spans #3 - 5 and #9
- 10, the approach spans. The cracks were located in negative moment regions where the
diaphragm web stiffener was not welded to the top flange. At one location the web had
cracked through entirely. Most existing cracks were drilled out, and the Fractured beam
was teinforced with bolted plates. To reduce the stress levels, the diaphragms were
lowered. Due to the widespread cracking, these areas should be inspected in-depth on an
annual basis:
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BRIDGE INSPECTION RECOMMENDATIONS

This recommendation listing refets to specific areas where fatigie cracks and other
deficiencies were located during the 2005 inspection. Bridge inspection lists these
deficrencies in the highest priority first.

Long Term Repair Recommendations

¢ The long texm plans for this river crossing need to be defined with replacement, re-
decking, etc. Due to the “Fracture Critical” configuration of the main river spans
and the problematic “ctossbeam™ details, and fatigue cracking in the approach
spans, eventual replacement of the entite structure would be preferable.

¢  If bridge replacement is significantly delayed, the bridge should be re-decked. The
design of the main river spans do not allow for deck widening. Any re-decking
contract should also include a complete re-painting of the superstructure,
elimination of the hinge joint in span #2, and reconfiguration of the deck drainage
systen.

¢ Depending on the projected date of bridge replacement, the bridge deck will
eventually require a partial overlay repair contract. The expansion joints should also
be replaced. '

Immediate Maintenance Recommendations

¢  The plastic pigeon screens were removed on all tension and reversal members to
visually inspect the member’s internal diaphragms any questionable welding flaws
discovered during this inspection wete tested with magnetic particle equipment.
These areas should be inspected duting the next in-depth inspection.

®  Fatigue cracks at girder #1C (NBL), crack at the diaphragm bottom cutout, NE side
measures 2" (“front face”) and NW side measures 2-%4" (“back face™). Fatigue
cracks a girder #3 (NBL), crack at the diaphragm bottom cutout, measures 1-%"
(both sides). The cracks are located in negative moment regions where the
diaphragm web stiffener was not welded to the top flange and were pervious fatigue
cracks occurred and were repaired in1998 and 1999. These areas should be
inspected next year for any lengthening of the cracks and drilling of possible stress
relief holes.

* Four-sttinger connection bolts, all in the NBL, peed replacement. At panel point
#8, stringer #2 has 2 loase bolts, and the bearing block has rotated. This will likely
require jacking the superstructure. Stringer bolts also need teplacement at panel
point #8, stringer #4, south side, and at panel point #11, stringer #3.

¢ Several strip seal joints are leaking. The glands have ripped oz pulled out. Attempts
were ade to replace these joints during the 1998 repair contract, but the steel
extrusions, which anchor the gland, had severe corrosion, and new glands could not
be installed. Instead, a new product was used at the, SBL, south abutment. This
utilized a hot pour seal with wire mesh reinforcing. ‘The final product looks similar
to a strip seal gland. We should monitor this joint to see how well this new gland
tepair petforims, and consider using it at other locations.

METRO DISTRICT MAINTENANCE
2005 Bddge Inspection
Bridge #9340

-8



—f

The rubber “skirts” sections above the truss end rockers, installed in 1999, tend to
fill with debris. These should be flushed out annually. The hotizontal drain troughs
at pier #6 have inadequate slope, and are clogged.

Areas of Concern - Future Inspections

For information that is mote detailed and recommendations
sections in the text of the report.

Span 3, stringer #7 NB, has a 1-%" crack in the web with one 2" hole diilled. Tt is
recommended to drill a 2" hole at the other end.

During the 1998 inspection, numerous fatigue cracks were found in spans #3 - 5
and #9 - 10, the approach spans. The cracks were located in negative moment
regions where the diaphragm web stiffener was not welded to the top flange, At one
location the web had cracked through entirely. Most existing cracks were drilled out,
and the fractured beam was reinforced with bolted plates. To reduce the stress
levels, the diaphragms were lowered. Due to the widespread cracking, these areas
should be inspected in-depth on an annual basis. s

"The truss end rocker bearings & main truss bearings should be measured for
movement during each annual inspection. The truss end floor beams & approach
end “crossbeams” should be closely inspected. They have section loss, had flaking
tust & fatigue cracks (open finger joint).

The hinge joint in span #2 is locked in full expansion several beatn-ends are
contacting, and the hinge beatings are “frozen” and no longes fonctioning.
Consequently, pier #1 has tipped slighdy to the nosth, and the south abutment
bearings are in full contraction. This area should be thoroughly inspected.

, please refer to the appropiiate

METRO DISTRICT MAINTENANCE

2005 Bridge Inspection

Bridge #9340

9.



BRIDGE DESCRIPTION

Bridge #9340 was constructed in 1967, and has 14 spans, with a total length of 1,907 feet.
The split deck has three through lanes each ditection & also acceleration/deceleration lanes.”
The shoulders are only 2 ft. wide. The bridge deck widens at the north end to accommodate
on & off ramps, and cutves slightly at the south end.

Spans #6 - 8 are “Fracture Critical” steel deck trusses, comprised of “built-up” welded
members. Steel deck truss spans are 988 ft long. Span #7 is 456 ft. long, The truss is
approximately 60 ft. deep at piers #6 & 7. The two main trusses ate connected by welded
floor beam trusses, which cantilever beyond the truss on both sides, and suppozt the 27"
deep rolled beatns roadway sttingers.

At each end of the main truss spans, the truss suppotts the adjacent approach spans with a
unique “crossbeam” configuration, (open finget joint). The approach span beams frame into
2 “crossbeam”, which is supported by rocker bearings on the cantilever truss ends. Spans #1
= 5& 9 - 11, the approach spans, have 48" deep welded plate beams, which transition into
33" deep welded & rolled steel beams. The connections are riveted. Spans #12 - 14, the far
north spans, are cast-in-place concrete voided slabs.

Due to several factors, including mist from neatby St. Anthony Falls, the bridge deck
frequently ices over and becomes quite treacherous. In 1999, an automated de-icing system
was nstalled on the deck, with spray nozzles installed in the deck and railings. Control room
is located at the northwest approach corner.

BRIDGE DECK: NBI CONDITION CODE 5

The split deck has 3 through lanes each direction, with acceletation/deceleration lanes.
Shoulders ate only 2 ft. wide. A low slump concrete ovetlay, with numerous full-depth deck
repairs, was placed on the deck in 1978. In 1998, the median copings were replaced with
steel stay-in-place forms, and the exterior copings were patched with shot-crete. -

“Wearirig Siitface: The overlay has some minor spalls and patched ateas around the finger
joints, and 3,000 LF of transverse cracks, sealed in 1998. The ovetlay has several patched
areas, and some spalls. Additional patching is typically requited each year. A partial chaining
of the northbound deck in 1998 found 1,665 SF of delamination & 47 SF of spall. In 1999,
the Federal Highway Administration conducted a ground penetrating radar survey, using the
experimental “HERMES” system. The radar survey found the overlay to have 6.14%
delamination. [2001] The ovesday has 15,250 ST of concrete repair patches,

Structural Slab: The undetside of the deck has a moderate amouat of transverse leaching
cracks, with some areas of leaching map cracks & spalling, particularly in the south approach
spans. In 1998, the median coping overhangs were replaced with steel stay-in-place forms,
and the exterior copings wete tepaired with shotcrete. Duting the median slab removal, the
bays adjacent to the median wete damaged - some of the “stool” concrete along the stringers
& beams has spalled off with exposed rebar; and in some locations, the spalling extends into
the underside of the deck. [2001] The structural slab has 1,200 SF full depth tepair patches.
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Open Finger Expansion Joints: The deck has 3 open finger joints, above the hinge joint
in span #2, & at each end of the truss spans. In 1999, rubber “skirts” were installed below
the truss end finger joints & the drain troughs were removed.

Sttip Seal Expansion Joints: There are strip seal joints at the abutments, pier #11, and at
five stringer joints in the main truss spans. These wete installed in 1978. The strip seal glands
have pulled out, with joints leaking, in several locations. The steel extrusions, which anchor
the glands, have severe section joss, making pland replacement impossibie. In 1998, the
south abutment, SBL, gland was patched using an expetimental system. Hot poured seal
with wire mesh teinforcement.

Poured Deck Joints: The deck has several transverse poured joints, from stﬁged deck
construction. All of these joints are leaching below; & at some joints the deck is spalling
below. . ..

Exterior Railings: The original exterior code #12 railings were tetrofit in 1998, A 32" high
conctete face was installed in front of the existing concrete rail base. The horizontal steel
rails were removed. The curb along the railing has moderate cracking, delamination and
spalling. The curb has 800 LF reconstructed in 2001.

Median Railings: Code #22, type “J”-rail, was installed along the split median in 1998. The
- railings above the truss spans have removable pre-cast concrete caps, which are intended to
prevent further corrosion damage to the superstructure below.

BRIDGE SUPERSTRUCTURE: NBI CONDITION CODE 4

Paint System: Bridge was otiginally painted with a lead base system in 1968. In 1999, the
bridge was partially re-painted with a zinc system. Areas painted included the entite
supetstructure below and along the open median, and below the open finger deck joints.

Cutrently, the overall paint system is approximately 15% unsound. The truss members have
sutface rust corrosion and pack rust at the floorheam & sway fratne connections, and there
Is paint failure & surface rust corrosion in scattered locations. The flootbeam trusses &
stringer ends have surface tust corrosion at the stringer expansion joints. Some of the areas
te-painted in 1999 have severe section loss. This includes the sections of the flootheam
trusses & sway bracing located below the median, and the truss end floot beams &
“crossbeams”, located below the open finger joints.

Main Truss Members The two steel deck trusses are comprised of “built-up” welded
members; connections include both rivets and bolts. While most truss members are welded
box beams, some tension vertical & diagonal membets are welded “H” beams. The truss
membets have numerous poor weld details. The vertical “H” beam truss members have
transverse welds at the floot beam connections. The box beam truss members have welded
intetior stiffeners. Some of these have tack-welded tabs. Many of these tack welds have
cracked. Some box beams have tack welds, or tack welded backer bars along the interior
cotnets. The truss membets have surface rust cotrosion at the floor beam and sway frame
connections. Pack rust is forming between the connection plates. There is paint failure,
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surface rust, and section loss, flaking rust in scattered locations. The interiors of the box
membets have severe pigeon debsds. In 1999, screens were placed over openings in the truss
metnbets to prevent pigeon access. This unfortunately prevents inspection of the intedors.
During the 2004 inspection the plastic pigeon scteens were temoved on all tension and
teversal members to visually inspect the member’s internal diaphragims any questionable
welding flaws discovered duting this inspection wete tested with magnetic particle
equipment.

Floor Beam Trusses: There are 27 flootbearn trusses connecting the main deck trusses.
These trusses are comprised of rolled H-beams with welded connections. The flootheam
trusses cantilever beyond the main truss on both sides. They are connected to the main truss,
vertical members with bolts & rivets. The flootbeam truss members have numerous poor
welding details, including plug welded web reinforcement plates, and tack welds & welded
connection plates located in tension zopes. Some of the top chord splices are offset
vertically, up to 2" — from original construction. The splice plates are bent, The flootheam
trusses below stringer joints have section loss, severe flaking rust. Thete is pack rust and
surface pitting at the main truss connections. In 1999, the floot beam sections below the
median wete re-painted. Some areas have section loss with holes.

Stringers: There are 14 steel stringers, 27" deep rolled beams, bearing on the floorbeam
trusses. They are continuous except for five stringer expansion joints. The stringer ends have
surface rust cotrosion at the expansion joints. The stringets adjacent to the median wete re-
painted in 1999. The bolted connections to the floorbeam ttusses are “working” and some
bolts are loose or missing.

Lateral & Sway Bracing: The main deck trusses have both upper and lower horizontal
diagonal bracing. There is also a vertical sway frame running below each floorbeam truss -
the median portion of these sway frames were re-painted in 1999, sotne areas have section
loss with holes. Fach floorbeatn truss has 2 diagonal braces, which connect the bottom
chotd to stringers #4 & 11. The pinned connections on these braces are “working” and at
least one cotter pin is missing.

Truss Bearing Assemblies: The truss spans have six “geared roller-nest” bearing
assemblies, and two fixed beating assemblies. The truss bearings have section loss, flaking &
surface rust; moderate cotrosion, the bearings at piets #5 & 8 are functioning properly. They
are checked during each annual inspection. The beatings at piet #6 show no obvious signs
of movement, difficult to reach with snooper.

End Floor Beams & Crossbeams: At each end of the main truss, the multi-beam
approach spans terminate by framing into a “ctossbeatn”. The crossheams are supported by
tocker beatings mounted on the cantilevet truss ends. There is an open finger expansion
joint above these membets, severe section loss on steel. This area was re-painted in 1998 -
1999, and rubber “skirts” wete installed below the finger joint in an attempt to prevent
futute corrosion damage.

End Floot Beams: The two end floot beams. are welded plate girders. They connect the
main truss ends. The end floor beams wete re-painted in 1998/1999. The sides facing the
open finget joints have extensive section loss with sutface pitting at the base of the web, and
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holes in the base of the vetrtical stiffeners. In 1998, fatigue cracks wete found in two stiffener
welds directly above the NE rocker bearing.

Crossbeams & Rocket Bearings: The two “cross-beams” are welded plate girders each
one is supported by two “rocker” bearings attached to the cantilever ends of the main truss.
These rocker bearings are built into the crossheam web except the southeast rocker, which,
due to the bridge super-elevation, connects to the bottom flange of the crossheam. The
crossbeams & rocker bearings were re-painted in 1998/1999. The faces exposed to the
finger joints have extensive surface pitting with some ateas of severe section loss with holes
at the base of stiffeners. The rocker bearings are measured & checked fot movement during
each annual inspection. All four bearings appeat to be functioning. They show obvious signs
of movement. '

In 1986, the southeast rocker beating “froze”, resulting in damage to the ctossheam with
two cracked vertical web stiffeners. The tocket-beating pin was replaced. This requited
closing I - 35W and jacking up the span. The crossheam was repaired and the cracks in the
web stiffeners wete welded, crack ends drilled out, and stiffeners reinforced with angle
plates. Installing braces between the crossbeam and beams #2 & 3 also reinforced the
connection,

In 1992, a crack was found in a crossbeam stiffener weld above the northeast tocker bearing,
which was drilled out. In 1997, at the same location, a weld between a vettical & horizontal

stiffener was found cracked through entirely. Cracks were also discovered at the end of

horizontal stiffeners near the northeast & southwest rocker bearings. Strain gauges were
installed to analyze stresses, crack ends were drilled out, and installing bracing between the
crossbeam and 2 stingers reinforced the northeast connection.

Steel Multi-Beam Approach Spans (spans #1- 5 & #9 - 11): The approach spans have
welded beams - the depth transitions from 48" to 33". Connections ate fiveted. The south
span has 33" deep rolled bearns with welded cover plates (square ends). Spans #1 - 5 have
14 beams (with a hinge joint in span #2). In spans-#9 - 11, the deck widens from 15 to 18
beams. The fascia beams have section loss, flaking rust along the bottom flange - the beams
adjacent to the median were re-painted in 1999.

In 1998, fatigue cracks were found in several beam webs. These cracks were located in
negative moment regions at the top of the dizphragm connections. At one location the web
had cracked through entirely and was caused by out of plane bending in locations whete the
web stiffener was not rigidly connected to the top flange. After stain gauge analysis by the
University of Minnesota, the diaphragm connections were modified. They were lowered,
using only four bolts at each connection. Most existing cracks were drilled out. Some were
too small to reach, and the fractured beam was reinforced with bolted plates.

In span #2, multi-beam approach span, thete is 2 cantilever expansion hinge with sliding
plate bearings. The joint is closed beyond tolerable limits, possibly due to substtucture
movement & pavement thrust and is no longer functioning. Some beam-ends are contacting,
and some beating plates have tipped, pteventing the joint from reopening. The hinge area,
with open finger joint above, was re-painted 1n 1999. The beam-ends have section loss,
moderate surface pitting.
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‘The north approach spans have lateral & diagonal bracing welded to the web.

Approach Span Bearings: The steel beam approach spans have a total of 90 shiding plate
bearing assemblies and 33 fixed plate bearing assemblies. The piets with fixed bearings have
expansion beatings on the fascias,

Voided Concrete Slab North Approach Spans (Spans #12 - 14): The far notth approach
spans consist of cast-in-place concrete continuous “voided” slabs. They are 2 ft deep.
Northbound off ramp splits off to form Bridge #9340A. The slab rests on sliding plate
beatings at pier #11 and the north abutment. There ate 29 beating assemblies. Piers #12 &
#13 are cast directly into the slab with no beatings. These spans are in generally good
condition. Spalling along the exterior and median copings was patched with shoterete in
1998. [2001] Light fixtures at Metal Matic Incotporated patking lot.

BRIDGE SUBSTRUCTURE: NBI CONDITION-CODE 6.

Abutments: The ab_utments have vertical cr%:king, with some staining from leaking deck
joints.

Truss Span Piers: Piers #6 & 7, main river span, have two concrete eolumns resting on a
pier wall. The west column on pier #7 has a minor vertical crack. Piers #5 & 8 have two
concrete columns connected with an uppet strut. The column on pier #8 has been
reinforced with a concrete “jacket”. [2001] Underwater inspection conducted by Collins
Engineers, Inc. in 2000 found pier 7 to be in good condition with no defects of structural
significance. A 3 x 3 foot area of light scaling, with a mazimum of 1" of penetration was
observed on the south side of the upstream pier nose. Collins recommends inspecting the
substructure unit at the normal 5 year inspection interval. [2004] The concrete surfaces
below the water ate in good condition. Minor scaling was found above the, but not of the
quantity ot depth as noted in the previous report the total area was 2 feet square and ¥4"
deep penetration. No significant changes in the structure or channel condition since last

© inspection by Ayres Associates.

~Approach Span Piers: Piets #1 - 5 & #9 - 11, piets supporting the steel spans, consist of
concrete columns with 2 cap. Those adjacent to railtoad tracks have lower struts. The piet
columnns supporting the voided slab spans (piers #12 & 13) are cast directly into the slab
with no cap. Pier #1 has tipped slightly to the north. This is related to the hinge failure in
span #2. The east column on pier #9 has minor scrapes & spalls from a train derailment in
1969. Pier #11 has extensive shotctete tepairs from leaking deck joint above.

OTHER BRIDGE ELEMENTS

Approach Panels: All approach panels ate concrete. Each apptroach panel has a transverse
crack, and there are some minor spalls at the joints. The relief joints need to be resealed.
Nozth approach, SBL and on ramp, has no relief joint. [2001] South approach panel was
scarified and a low slump overlay was installed.
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Channel & Protection: NBI code #8 which is very good condition. The bridge is located
just downstream from the Lower St. Anthony Lock & falls - the flow is vety turbulent. At
notmal river level, clearance below the truss is approximately 60 feet. Pier #7 is the only piet
in the channel, along the east bank. Typically, the water depth along the west face is only 1 -
2 feet. Mn/Dot does not conduct underwater mnspections. Due to the extreme turbulence,
sonar readings of the channel cross-section cannot be takes.

Signing: There is an overhead sign bridge structure running across the eatire deck, mounted
on the extetior railings at truss panel point #2' at north end of truss. There is a signpost
mounted on the west ratling at truss panel point #6 at south end of truss.

Guardrail: In 1998, the approach guardrails were tepaired. Impact attenuator was installed
at the northbound off ramp to University Avenue. Plate beam guardrail SE, SW cotnets,
south & north approach median T 35W.

-Drainage:-Several deck drains drop directly into the river. The drain troughs at pier #6 have
inadequate slope, and tend to fill up with debsis. In 1998-99, the drain troughs below the
arch end finger joints wete removed, and replaced with rubber “skirts”. The skitt sections
above the truss end rockers tend to fill with debyis, These should be flushed annually,

Slope Protection: The concrete slope paving, at both abutments, is in good condition.

-Lighting: Rail mounted deck lighting, under deck lighting in span #13, and river navigation
lighting. “Metal Matic Inc.” maintains the lighting above the parking lots in spans #11 & 12.
A light post, W 5/3 L, on the west railing, has a 6" vertical split from plow damage.

Miscellaneous: The former “U of M” parking lot area below spans #2 - 5 has been
barticaded from use while the patking lot area below spans #11 & 12 continues to be used
by Metal Matic Inc employees. The U.S. Army Corps of Engineers is stockpiling river
dredging material below span #8 this material is approximately 10 to 15 feet below the
bottom truss diégdnal_s (2003). The navigation light maintenance catwalk which runs below
the median of the truss spans is being accessed by graffiti “artists” at pier #5.

De-icing System: In 1999, an automated de-icing system was installed on the deck, with
spray nozzles installed in the deck and railings and a pump house/control room was
constructed at the NW approach cotner.
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BRIDGE SNOOPER FIELD INVESTIGATION

Approach Spans : : o
Northbound & southbound inspection notes are combined. Plans have beamns numbered from the
east. Exterior of west rail & west coping have conduit full length of bridge.

South Abutment:

Strip seal deck joint above. [1998] SBL Gland was patched using an experimental joint, hot poured
seal with wire mesh reinforcement, and fourteen sliding plate bearing assemblies. {1995] Beatings are
corroded and in full contraction from hinge failure in span #2, and tipping of pier #1. The seat area
ts cracked and discolored. [2003] 72 LF random cracks: south abutment.

Span #1 (Steel Multi-beam); .

Span is 33 FT long with 14 beams, 33" deep rolled beams, with welded cover plates with square ends.
[96/2005] East fascia beam has section loss, flaking & surface rust on bottom flange. [2003] Surface
rust: on the beams. [1978] 3 West bays have 300 SF fuil depth deck patches. [1998] “Stool” concrete
is spalling off adjacent to median beams. [1999] Beams 6, 7, 8, & 9 were re-painted.

P | e
10 Fixed; & 4 sliding plate beating assemblies. Pier consists of 4 concrete columns and cap, with 2
railroad crash strat between the columns. [1996] Pier has tipped slightly to the north (measured with
plumb bob). {1999] Bearings 6, 7, 8, &. 9 were re-painted.

Span #2 (Steel Multi-beam): o _
Span is 72 FT long with 14 beams; 33" rolled beams with welded cover plates, some with square end
welded cover plates, the beams transition to 48" welded beams nosth of the hinge joint. [1978] 350
SF: full depth deck repairs. [1997] Conduit is loose below median. [1998] “Stool” conctrete is spalling
off adjacent to median beams. [1999] Beams 6, 7, 8, & 9 were re-painted. [96/2003] Bottom flange at
girder transitions & at hinge has section loss, flaking rust. [2005] East fascia beam has section loss,
flaking & surface rust on bottom flange, pecling paint beam 11 bottom flange. '

Hinge Joint (12 fi. South of Pier #2):

Hinge joint has open finget joint above. [94/2005]
All hinge assemblies are expanded beyond tolerance;
sliding plates extend 4" or more beyond the base
plates, reducing bearing capacity. At beam #10, the
sliding plate has tipped, falling off the base plate, and
is preventing the joint from opening. [1999] Hinge
ares re-painted. [2000] Beam-ends have section loss,
modetate surface pitting; debrs has begun to build
up on hinge area. Additionally, the tops of the beam
ends ate contacting at the top flange or at the web
along this joint. [2005] Hinges should be flushed.

West Fascia SBL Hinge
Bearing Sole Plate
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- Beam 6 NBL @ Hinge : Beam 5 NBL @ Hinge

Pier #2:

Pier consists of four concrete columns, 14 sliding plate bearing assemblies, and cap, with a raflroad
crash strut between the columas, [97/2000] Bearings have surface rust corrosion; east end of cap has
6 SE of delamination. [1999] Bearings 6, 7, 8, &. 9 re-painted. [2003] East end of cap, south face has
2 SF delamination, 10 SF of map cracking. '

Span #3 (Steel Multi-beam);

-Over Bluff 8t. Span is 110 FT long with fourteen, 48" deep welded plate beams. [1978] The 3 west

bays have some full depth deck patches. [1997] Second bay from east has 20 SF of leaching map
cracks. [1998] “Stool” concrete: spalling off adjacent to median beams, 1 999] Beams 6,7, 8, & 9 re-
painted. [2005] East & west fascia beam has section loss, flaking & surface rust on bottom flange.
Diaphragm Line North of Pier #2 [1999] Diaphragms lowered, although the connections have a
“positive moment” configuration stiffeners welded to the top flange, 0o cracks. Refer to Appendix A
First Diaphragm South of Pier #3 graph for crack locations, description & tepair to the diaphragm

line

Pier #3: .
10 fixed plate, and four sliding plate beating assemblies. Pier has four concrete columns and a cap.

[1999] Bearings 6, 7, 8, &. 9 were re-painted. Vertical stiffener working: at girder 11.

Span #4 (Stcel Multi-beam): S

Over contract parking Jot (no access) & Bluff St. Span is 110 FI'long with fourteen 48" deep welded
plate beams. [1978] Second & third bays from the east have full depth deck repairs. [1998] Underside
of deck has 200 LF of transverse leaching cracks, 200 SF of spall with exposed rebar below a
transverse poured joint, full width of deck. [2000] Fourth bay from west has 20 SF of severe leacking.
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[1999] Beams 6, 7, 8, & 9 were re-painted. [2005] East fascia beam has section loss, flaking & surface
rust on bottom flange. [1999] Diaphragms lowered. Refer to Appendix A First Diaphragm North
of Piet #3 graph for crack locations, description & repair to the diaphragm line, {1998/99]

- Diaphragins lowered with strain gauges placed on beams #2 & 6 (first diaphragm Line South of
Pier #4). [1999] Diaphragms lowered, even though the connections have a “positive motneat”
configuration. Stiffeners are welded to the top flange.

Pier #4:
14 Sliding plate expdnsion bearing assemblies. [1997] Bearings have surface tust. Pier consists of 4
concrete columns and cap. [1999] Bearings 6, 7, 8, &. 9 were re-painted.

Span #5 (Multi-beam/Deck Truss):

Ovet contract patking lot; span is 109 FT long with fourteen, 48" deep welded plate beams bolted
onto the crossheam. [1996] 4 conduit clamps missing on NB fascia beam. Median girder has impaet
damage from patking lot Below. [1978] Underside of deck is l¢acking at the finger joint, has two full
depth patches in the west bays. [1998] Bay just east-of median has severe spalling on “stool” and the
adjacent deck is cracked. [1999] Beams 6, 7, 8, & 9 were re-painted. Refer to Appendix A First
Diaphragm North of Pier #4 graph for crack locations, description & repair to the diaphragm line,

MAIN TRUSS SPANS (NORTHBOUND, EAST TRUSS)

Stringers are numbered from the east (see framing plan).

Crossbeam:

[1986] The SE rocker bearing froze, damaging the east end of the crossbeam, tesulting in cracked
web stiffeners. The bridge was jacked up. I-35W was closed to traffic. SE rocker pin was teplaced,
cracks in two stiffeners were welded and drilled out, and bracing was added between the crossbeam
and beams #3 & 4. [1998/99] Crossbeam was repainted; the side facing the finger joint las section
loss.

CROSSBEAM & FLOORBEAM GAP (EAST END) .

Date Measurement

September, {998 16-%4"

Apnil, 1999 ' 17-13/16"

Apsl, 2000 _ 18" -
September, 2001 |- 18-1/16" :

June, 2003 16-74"

Panel Point #0 (Beginning of East Truss): .

Expansion joint has open finger joint above. [1998] Drain troughs removed. [1999] Rubber “skirts”
installed below the finger joint. [2000] Rubber trough above rocker beatings filled with debris; needs
to be flushed. [1998/99] End floorbeam was repainted; section loss at the base of the stiffeners.
[2002] Water saturation between stringers 2 thru 4 at panel points 0 to 1. [2005] Stringers 2 & 3 have
flaking & surface rust. : e .

Panel Point #1 (East Truss, Pier #5):
[2005] Bottom of truss diagonal L1UO has flaking & surface rust.
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Pier #5:

Bearing assemblies have two “rollernest™. Climbing onto the pier strut at this location accesses the

catwalk. Debris piled at pier strut base allow for unauthorized access. {2002] Bearings show signs of
) recent movement.

Span #6 (Deck Truss): o

Span is 266 FT long with seven floorbeam trusses. [1997] West River Parkway constructed below
bridge. [1999] Floorbeatn truss’s, sway bracing located below the median and beams 0,7, 8, & 9 were
re-painted.

Panel Point #2 (East Truss):

Panel Point #3 (East Truss):
Floorbeam truss, near ceater, has an uridercut weld in the flange.

Panel Point #4 (BEast Truss Stringer Joint): .
Strip seal deck joint above. [1999] 1 ft. of gland pulled out at cénterline. {1996) Floorbeam truss
‘bottem chord/vertical member s

connection gusset plate has a weld
ovetlap. {1999] Junction box cover is
missing at catwalk. [2000] Concrete in
joint at east end. [2005] Flaking &
surface rust extedor east truss.

Flaking & Surface Rust Exterior East Truss

Panel Point #5 (East Truss): : e -
[1997] Cracked tack weld between the floorbeam tiuss top chord and a stringer beating pedes
[1999] Tack welds ground out at stringes #3, cracked tack welds remain at stringest #4.

tal,

Panel Point #6 (East Truss): - ,

{1994] Floorbeam truss top chord, bottom flange, has a poor quality weld at the end of a connection
plate. {1999] Sttinger #5 bearing pedestal has a cracked tack weld. [2000] Floorbeam truss diagonal
member U10/110, near the bottom chord connection, has a 4" long gouge with possible crack along
a connection weld, should grind.out. [2003] Top chord of the floorbeam truss, just east of east truss,
has an old dent on the top flange.

Panel Point #7 (East Truss):
[2003] Top chiord of the flootheam truss, just east of east truss, has an old dent on the top flange,

Panel Point #8 (East Truss Pier #6 Stringer Joint):
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Strip seal and deck drain above. [94/2003] Joint is leaking, small hole & membrane has pualled out
Stringer #4: one bolt broken off at south
floorbeam connection. Deck drain is plugged
solid. Stringer #2 (south side): one bolt is
missing and the nut is missing from the other
bolt. The beating block has rotated 90°. [1999]
Missing bolt replaced. {2000] Boits are loose,
needs repair. Vertical truss member has
section loss, moderate flaking rust. Floorbeam
bottom chord & middle bracing connection
plate has moderate section loss, severe flaking
rust. Middle bracing connection plate has 142"
spread from pack rust. Underside of the deck
has 50 SF of water saturation.

Stringer #2 Bearing Block Rotated

Stringer #4 Bolt Missing

Plugged Horizontal Drain Trough
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o Pier #6 (Downtown, West Bank of Mississippi):

S Pier consists of two concrete columns with a pier wall at the base, two “rollernest” bearing

A assernblies. [1997] Bearings have surface
rst, moderate corrosion and show no
signs of movement. [1997] Deck drain
downspouts are clogged, top & hottom at
median.
[2004} Typical condition & rust at
floorbeam connection near deck drain at
connection 18,

Flootheam Condition . 5 .' 671572004 !}:ﬂm .

- Span #7 (Deck Truss): _ _
Span is 456 FT long with 12 floorbearn trusses. [1999] Floorbeatn ttuss’s, sway bracing located below
the median and the beams 6,7, 8, & 9 were te-paiated.

Panel Point #9 (East T'russ):
{2003] Floorbeam bottom chord connection plate has a cracked tack weld on the south side.
Underside of the deck has 20 ST of water saturation. o

- . Panel Point #10 (East Truss): . o '
Red navigation light for Mississippi tiver channel. {1999] Strain gauges installed on truss top chord
member U9/U10, LY/U10 &L9/L10 from U of M feséarch project.

Panel Point #11 (East Truss):
Section loss: at gusset plate bottom chord. 2000/ 05] Steinger #3 has two bolts missing at the
L flootbeam connection. [2004] Pitting
. inside gusset plate connection at L11
toward L10

Pitting @ 1.11/L10 Connection
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Bolts Missing (@ Flootbeam Conmection

Panel Point #12 (East Truss):

[1999] Ttuss bottom chord thember L12/L13 has a cracked tack weld at an intedor stiffener. [2004]
Ground out pit from past inspection when??? .
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. Pane} Point #13 (East Truss): .

s Water from deck diains fall directly into

ol tivet. [99/2002) Bottom chord gusset plate '
has section loss, flaking & pack rust. [1999]
Truss bottom chord member L13/L14 has
cracked tack welds at two interor stiffeners.
[2004] Bottom chord member L13/1.14
cracked tack weld @ diagram tab (diagram
#12). Cracked tack weld @ diagram tab
member L13/U14 see photos.

Condition @Bottom Chord Connection

- Member 1.13/L14 Cracked Tack Weld

Member 113/U14 Cracked Tack Weld

METRO DISTRICT MAINTENANCE

2005 Bridge Inspection
Bridge #9340 -23-



Panel Point #14 (East Truss Midspan Stringer Joint):
Strip seal expansion joint on the deck. Sway frame rusty.
{1999] Truss bottom chord member L14/1,13" has a
ctacked tack weld at an interior stiffener, [2002/03]
Floorbeam bottom chord & middle bracing connection
plate has %2 " pack rust. Underside of the deck has 4 SF of
delamination. [2004] Bottom chord member 1,14/1.13'
cracked tack weld at diagram tab (diagram #3?) see photo.

' Member L14/L13' Cracked Tack Weld

Panel Point #13' (East Truss):

Floorbeam truss top chord has a ground out spot near stringer #4. [1996] Truss bottom chord

member 1.13'/1.12' has a cracked tack
weld at an interior stiffener. [2003] Truss
bottom chord connection plate has 14"
pack rust. Underside of the deck has 20 SF
of water saturation. [2004] Bottom chord
metmber 1.13'/1.12' eracked tack weld @

diagram tab (diagram #37) see photo.

Member 1.13'/L12' Cracked Tack Weld
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Panel Point #12' (East Truss):
[99/2003] Underside of the deck has 65 SF of water saturation. {1998] Truss bottom chotd member
L12'/1.11" has a cracked tack weld at an ' '
intedor stiffener. [2004] Bottom chord
member L12'/1,11' two cracked tack
weld @ diagram tab (diagram #3?) see
photo,

Member L12'/1.11' Cracked Tack Weld

Panel Point #11' (Eas.t Truss):

Panel Foint #10' (East Truss):

[2003] Underside of the deck has 1 SF of spall with exposed rebar. Light pole, WS5L3, has 1 LF crack.

Panel Point #9' (East Truss):
Water from deck drains fall onto the steel & directly into river. [2002] Bottom chord member

+ L9'/L8" has section loss, flaking rust.

Panel Point #8' (East Truss Pier #7 Stringer Joint):

Red navigation light for Mississippi tiver chanael. Strip seal expansion joint on the deck. [93/2003]
Floorbeam truss has section loss, moderate flaking rust. North side: bolts replaced with “threaded-
rod” at stringer #4, bolts replaced at stringer #5. Underside of the deck has 80 SF of water

saturation. v e SR

Pier #7 (East Bank of Mississippi):

Two fixed bearing assemiblies. Pier consists of two concrete columns with a pier wall at the base.
[1997] West column has a full height, leaching crack on the south face.

Span #8 (Deck Truss): ‘
Span is 266 FT long with seven flootheam trusses. [1999] Floorbeam truss’s, sway bracing located
below the median and the beams 6, 7,8, & 9 were re-painted.

Panel Point #7' (East Truss):
[2003] Underside of the deck has 240 SF of water satutation, & 80 SF of delamination,

Panel Point #6' (East Truss):
[1996/98] Stinger #4 connection to the floorbearn truss is “working”. The SW bolt is loose. [2003]
Underside of the deck has 10 SF of water saturation. '
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Panel Point #5' (East Truss):
[2001} Underside of the deck has 30 SF of water saturation.

Panel Point #4' (East Truss Stinger Joint):
Strip seal expansion joint on the deck. Truss
diagonal member U4'/13' has backer bars
along the intetior edges. [01/04] Strip seal has
3 LF of gland pulled out. Truss connection
plates, the top chord, and floorbearn have
meoderate section loss, severe flaking rust.
Bottom connection plates have 12" pack rast.

Top Flootbeam Truss Condition

Top Flootheam Truss Condition

Bottom Floorbeam T'russ Condition
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Bottom Floorbeam Truss Condition

Bottom Trass Condition

Panel Point #3' (East Truss): g
Centet lane has road sensors on the deck sutface. Top chotd of the floorbeam truss has an
“incomplete” weld along the top edge of the web reinforcement plate.

Panel Point #2' (East Truss):
Ovethead sign mounted on exterior
tailings. {1999] Deck in bay #3 has

. 100 SF of water saturation. {2003}

- Bottom connection plates have flaking
tust. [2004] Atea underneath overhead
sign has 100 SF of water saturation.
[2005] North suppost beam (stringer
?) has severe section loss at end.
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Pier #8:

Two “rollernest” beating assemblies, have surface rust. {2000/05] East truss rocker shows recent
movement. Pier consists of two concrete columns connected by an upper strut. Columns have
concrete “jackets” around them with vertical cracks.

Panel Point #1' (East Truss Pier #8):
{2000] Bottom of truss above bearing has graffitd. [2005] Bottom of deck detetiorated.

Panel Point #0' (End of East Truss):
Joint has open finger joint above. [1998] Drain troughs removed. [1999] Rubber “skirts” installed
below the finger joint. [2000} Rubber trough above rocker hearings filléd with debris, need to be
flushed. [1998/99] Floorbeam re-painted, side facing finger joint has section loss with holes in web
stiffeners. [1998] Notth face, directly above east rocker bearing, has two horizontal welds between
stiffener plates. They have cracked through entirely. [2004] Finger joint in the SB right lane and
shoulder has been ground down to prevent the snow plows catching on the joint.

Crossbeam: ) ) .
[1998/99] Crossbeam re-painted. Side facing finger joint has section Joss, with pitting at base of
stiffeners. [1992] North face has crack in the
crossbeam web stiffener, above the rocker at
the beam #12 connection. This was drilled

out. [1997/98] North face: weld above east
rocker bearing, between the horizontal &
center vertical stiffener, has cracked through
entirely. Weld end at the crossbeam web was
partially drilled out. [1998] North face has
cracks at both ends of the horizontal stiffener,
above rocker bearing. They were drilled out
with two small holes drilled in crossbeam web
at each location. [1998] Bracing installed
between crossbeam, above east rocker, and
beams #3 & 5. *¥*2000] Gap between

crossbeam & floarbeam (at rocker bearing) was 3-
5/8" at 40° F. [2005] Movement at east bearing.

Web Stiffener Crack Northwest Side

Web Stiffener Crack Northeast Side
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APPROACH SPANS (NB & SB NOTES ARE COMBINED)

Plans have beams numbered from the east.

Span #9 (Multi-beam):
Span is 168 F1'long with one floorbeam truss at pier #8, fourteen 48 deep welded plate beams
bolted onto the crossbeam. Multi-beam spans '
resume. NB has 8 girders, SB has 7 girders.
There are two active railroad tracks below.
Refer to Appendix A First Diaphragm South
of Pier #9 graph for crack locations,
description & repair to the diaphragm line.
[1999] Gitders 6,7, 8, & 9 ate re-painted.
Lateral bracing welded to web & stiffener.
[2003] Conduit: at east side botiom of deck.
[2002/04] Underside of deck at the south end,
in NBL, has 150 SF of water saturation near
the spray head. The 27 & 3xd bays from west
(southbound) have 250 SF of salt and water
saturation. [2004] Girder 1C (NBL), crack at
the diaphragm bottom cutout, NE side
measures 2" (“front face”) and NW side
measures 2-V4"(“Back face”). Girder 3 (NBL),
crack at the diaphragm bottom catout,
measures 1-%2" (both sides). [199877] Girder
#3 has a “tear” in the girder’s web at the
S diaphragm girder connection. The “tear”
S - measured 42" long on one side and 12" long
N on the other, was caused by out of plane
' *-bending between the diaphragm and the
gitder. Girder Connection Lowered & Girder
Web Repaired with Splice Plate

Diaphragm Crack(@) Bottom face” Girder 1C

LBt P (LY T
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Web “Tear” G # 3 @ Diaphragm Looking Hast
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Pier #9: :

Plate bearing assemblies have 13 fixed, and four sliding,
Pier consists of four columns and cap, with a railtoad crash
strut between the colamns. Deck drain: downspout. [1969]
East column damaged by train derailment - the column has
minor scrapes and spalls. Downspout had to be o
reconnected. [1999] Bearings 6, 7, 8, &. 9 were re-painted.
[2004/05} West vertical & median deck drain plugged.

Median Drain Plugged Pier 9

- Span #10 (Steel Multi-beam):

Span is 94 FT'long with 17 steel beams. NB has 10 beats; SB has 7 beams (the welded beams
transition from 48" to 33" depth just north of piet) with active railroad tracks below. One track splits
into two. Refer to Appendix A First Diaphragm North of Pies #9 graph for crack locations,
description & repair to the diaphragm line. [1999] Beams 6, 7, 8, & 9 were re-painted. Diaphragms -
were inverted & lowered, even though the beam connections have a “positive moment”
configuration. Connections welded to top flange. [2003} Conduit: at east side bottom of deck. {2000}
Beam #6 appears to be “working” at the top
connection. [2004] 250LF of leaching cracks
underneath :

Gizder #10 Vertical Stiffener/Girder Web
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Girder #10 Vertical Stiffener/Girder Web

Pier #10:
. Pier has 5 columns & cap with a railroad crash strut between the columns and 18 sliding plate

- expansion bearings. [1999] Beatings 6, 7, 8, & 9 were re-painted. 2003] Nosth face of cap has 20 SF
of delamination.

Span #11 (Steel Multi-beam):

Span is 68 ft. long with 18 steel beamns. Northbound has 11 beams; southbound has 7 beams, and the
parking lot below. [1999] Beams 6, 7, 8, & 9 wete re-painted. Contections welded to top flange.
Diaphragms were inverted & lowered, even though the beam connections have “positive moment”
configuration. [2003] Conduit: east side bottom of deck. {2004] 50 SF of water saturated deck,
underneath.

Pier #11:

Beginning: NB off ramp to University Avenue. (Br. #9340A). Str:lp seal deck joint above. The slab
span consists of 18 sliding plate bearings, (steel beams) and 15 sliding plate bearings (voided slab).
The pier consists of seven columns and 2 cap. [95/2000] Gland is leaking in several locations (NB &
SB). [1998] Extensive shotcrete tepairs on pier cap. {2000] West column has 1 SF spall. [1999] Sliding
plate bearings for the steel beams wete re-painted. {2004] Cover plate is rissing from “J” batriér east
ail NBL. :

- Span #12 (Concrete Voided Slab Span): 7
Parking lot: below. [1998] Shotcrete tepairs along the median and exterior copirigs.

Pier #12: : '
Pier consists of 6 columns (integral with the slab span deck, no bearings).

Span #13 (Concrete Voided Slab Span):
2nd St. passes below. [1998] Shotcrete repairs along the median and exterior copings.

Pier #13:°
Pier consists of 6 columns (integ:ral With the slab span deck, no bearings).

Span #14 (Concrete Voided Slab Span):
[1998] Shotcrete repairs wete done along median and extetior copings.
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North Abutment: : _
Strip seal deck joint above with 14 sliding plate bearing assemblies. [2000] NB joint leaking at both
ends. Bearings are tusty. :

MAIN TRUSS SPANS (SOUTHBOUND, WEST TRUSS)

Plans show stringers are numbered from the east.

Crossbeam:
[1998/99] Crossbeam re-painted. Side facing finger jotnt has section loss. [1999] Bolted connection
between beam #12 and the crossbeam was re-tensioned. Connection had been “working”.

*  [2000} Gap between crossbeamn & floorbeam, at rocker bearing, measured at 3-9/15",
*  [2001/03] Gap between crossbeam & floorbeam, at rocker bearing, measured at 3-14".

- Panel Point #0' {End Flddfl;eaﬁliﬁééi;xﬁing West of Truss):

Open finger joint on the deck. [1996] Floorbeam /truss connection has section loss, severe cotrosion
with surface pitting on plates & bolts. [1997] Conduit running along catwalk is banging loose, and has
pulled out at the floorbearn. [1998] Drain troughs removed. 11999] Rubber “skirts” installed below
the finger joint. [2000] Rubber trough above rocker bearings filled with debsis; needs to be flushed.
[1998/99] Floorbeam re-painted. Side facing finger joint has section loss on stiffeners. [2002] High
spots of fingers torched off right lane & shoulder.

Panel Point #1' (West Truss Pier #8):

Pier #8:
See NB notes. [1999] West truss bearing shows signs of recent movement.

Span #8 (Deck Truss): -
Span is 266 FT long with seven floosbeam trusses. [2002} Underside of the deck has 150 SF of water
saturation and oumerous full depth repairs. '

Panel Point #2' (West Truss):
Ovethead sign on btidge mounted on extetior tailings. [2002] Bolts are “working” at stringer #11.

. Panel Poing #3' (West Truss): .

The floorbeam truss, top flange of uppe.r choxd, has an ugly weld below the connection to stringer
#11. [2003] Stringer #12 has connection bolts “working”.

Panel Point #4' (West Truss Stringer Joint): :

Strip seal deck joint above: Truss diagonal member U4'/13' has backer bars along interior edges.
[1997] Two cracked tack welds at elevation block underneath Stinger #11. [2003] Floorbeam truss

~ bottom chord at Stringer #11 connection: have section loss, moderate flaking and surface rust.

Panel Point #5' (West Truss):
[2002] Sprayer fitting corroded.

| Panel Point #6' (West Truss):

[96/98] Steinger #11, one bolt teplaced in 1998 at the floorbeam connection. [1997] Stringer #10,
the two south bolts are loose at the Aoorbeam connection. [99/2003] Stringer #9, south face, has
one bolt loose at the floorbeam connection. [2004] Stringer #11 has one loose bolt south side,
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Panel Point #7' (West T'russ):
[1997} Top chord/floorbeam truss conaection has a cracked tack weld on the diaphragm. [1999}
Wind bracing gusset plate, at stringer #14 has loose bolts. [2002) Stringer #14.was installed crooked.

Panel Point #8' (West Truss Pier #7 Stringer Joisit): -
Strip seal deck joint above. [2005] Gland pulled out for 5 ft and is leakitg onto the crossheam below, -
between stringer 10 & 11 [1998] Stringer #11: bolt replaced at foorbearm truss connection. [1996]

Below stringer #13, the diagonal brace between top and bottom chord of the floorbearn truss is

o ey

bent, from original construction.
[2001] Truss bottom chord/sway
frame connection {gusset plates) has
section loss, heavy flaking rust.
[2004/05] Sway bracing center
horizontal has 3" x 8" severe pitting
& V2" diameter hole; bottom sway
bracing has a 2" x 3" hole between
stringer #11 & stringer #10 see
photos. {2002] Section loss: heavy
flaking rust on truss bottom chotd,
L8'/LY".

Center Sway Bracing

Hole in Bottom Member of Sway Bracing

Pier #7:
See NB notes. [2002] West column has vertical leaching cracks.

Span #7 (Deck Truss):
Span is 456 FT long with 12 floorbeam trusses.
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- length) one side only see photo #1. Bottom
-chord member L13'/1.12' cracked tack weld
‘(diaphragm #1), (not @ diaphragm tab),

Panel Point #9' (West Truss):

[2001] Truss bottom chord/sway frame connection {gusset plates) has section loss, heavy flaking
rust.

Panel Point #10' (West Truss):

[1994] Steinger #13: loose bolt at floorbeam truss connection, Top chord (U10'/U11") has 6 nicks on
the exterior, 15 ft. south of U160, [2005] Pitting bottom sway frame, 1" diameter holes intermediate &
horizontal bracing,

Panel Point #11' (West Truss): 7
Nick in the truss bottom chord 1,11'/1.12'

Panel Point #12' (West Truss): . o
Truss diagonal member 112'/L13" has 3 “nicks”. The truss bottom chord 112'/1.13" has a nick,

Panel Point #13' (West Truss): e e
[2004] Upper chord member U13'/U12! (diaphragm #2) has no tabs, diaphragm is welded {full

{clean break) see photo #2.

U13'/U12' (Diaphragm #2) Photo #1

U13'/U12" (Diaphragm #1) Photo #2
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Panel Point #14 (West Truss Midspan Stringer Joint): :

Strip seal deck joint above. [2005] 10 LF of strip gland pulled out. Deck drains on both sides. [1994]
Stringer #11 has section loss, flaking rust neat the joiat from gland pulled out above. Tack welds
along the sway frame/truss, bottom chord, and gusset plate. [1999] Bottom chord member L14/L13'
has a cracked tack weld at an interior stiffener. [2003] Stringer #14 connection, south side of the
floorbeam, has a cracked tack weld. [2004] Upper chord member U14/U13" has internal tack welds
(full length) at interior diaphragm.

Bottom chord member 1,14 /113" has
~ corrosion from deck drain () see
photo. '

Flaking Rust (@) Stringer #11

Member L14/L13' Corrosion
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Panei Point #13 (West Truss):

_ 11999] Truss bottom chord/ sway frame
) connection plates have %" pack rust.

' [1996/99] Bottom chord member
L13/1.14 has cracked tack welds at two
internal stiffeners. [2004] Diagonal
L13/U14 has corrosion from deck dtain
(diaphragm #1). Cracked tack weld
(diaphragm #2) (not @ diaphtagm tab)
see photo #2 & #3. Cracked tack weld
(diaphragm #3), (not @ dizphtagm tab),
{entire tack weld broken cleanly) see
photo #4 & #5. . '

L13/U14 Corrosion (@Diaphragm

Cracked Tack Weld @Diaphragm #2 Photo #2

Cracked Tack Weld Diaphragm #2
Photo #3
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Ctacked Tack Wel.d-].)iaphl-:agm' #3
Photo #4

Cracked Tack Weld Diaphragea #3
Photo #5

Panel Point #12 (West Truss):

f1996] Bottom chord member 1L12/L.13
‘has a cracked tack weld at the internal-
stiffener.[2004] Bottom chord member
112/1.13 has a cracked tack weld
(diagram #2), (not @ diaphtagm tab)
see photo.

Member 112/1.13 Cracked Tack Weld
Diaphragm #2 '
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Panel Point #11 (West Truss):

[1998] Stringer #11 has three bolis replaced at the flootbeam tridss ¢onnection; the SE bolt is too
shost with inadequate threads. Stringer has lifted 3/32" off the bearing block on the south side.
Stiinger #3 has tack welds ground out. o

Panel Peint #10 (West Truss): . : o
Truss top chord U10/U9 has two spots ground out. [2005] Vertical ladder to access cat wall.
Stringer #8 has some loose stool concrete, . -

Panel Point #9 (West Truss);
Truss diagonal 1.9/U8 has 2 spot ground out,

Pane] Point #8 (West Truss Pier #6 Stringer Joint):

__ Strip seal expansion joint on the deck. [96/2005] Gland has 12 ft pulled out in right gutter line. Deck

drains, [96/2003] Drain clogged at median, horizontal trough, standing water in east grate. [2004/05]
Vertical membet 1.8/1J8, bottom chord, & ﬂoorbeam«sen&eeﬁe&—pl&tes—hwemedeﬂte—ﬂaking—&--- e
surface rust from plugged deck drain. [2005] Stringers #10 & #11 haye Haking rust on the north side.

Pier #6:
See NB notes.

Span #6:
Span is 266 FT long with seven floorbeam trusses.

Panel Point #7 (West Truss):
[2002] Underside of the deck has 20 SF of watet saturation at stringer 12 thru 14,

Panel Point #6 (West Truss): : _

Overhead sign mounted on railing. Floorbeam truss top chord (U5/U4) has gouges in the botrom
flange at the end of the connection plate; the bottom chord of the foorbeam truss has 3 spots
ground out. Floorbeam truss top chord is offset vertically %" at the splice from construction.

‘FPanel Point #5 (West Truss):

"Top chord U5/U6 has backer bars tack
welded along the top interior cotners of
member see photo.

[2004] Truss bottom chord, bottom
lateral connection plates have spread
3/16" from pack rust. ‘

Backer Bars Tack Welded Along Top Interior
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Panel Point #4 (West Truss Stringer Joint):

Strdp seal expansion joint on the deck, Top chord U4 /U5 has backer bars tack welded along the top
interior cotners of member see photo. Bottom chord L4/L5 has no diaphragm tabs, full weld on side
and tack welds on other see photo. 7

[1998] Stringer #10: bolt replaced at
south floorbeam, truss connection. .
(2000] Lighting conduit is held up with
tie wire. [2004] Stringer #11 floorbeam
connection has moderate flaking rust.
Truss top chord has flaking rust.
Floorbeam top chord, stiffener under
stringer #10 has cracked tack weld & is
working.

Backer Bars Tack Welded Along Top Interior

Bottoin Chotd Full Weld oz Diaphragm .
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Panel Point #3 (West Truss):
Truss bottom chord L2/13 has a nick. Top chord U3/U4 has backer bars tack welded along the top
interior corners of member see [2004]
photo. Bottom chord L4/1.5 has no
diaphragm tabs, full weld on side and
tack welds on other see 2004] photo.
Diagonal member [.3/14 has 4
diaphragms with tabs see [2004]
photo.

Backer Bats Tack Welded Along Top Interior

Bottom Chotd Fall Weld on Diaphragm

Diaphragm @ Member L3 U4
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Panel Point #2 (West Truss):
[1996] Floorbeam truss member 1.2/U3 has a welding flaw. {1997] No crack! Magnetic particle i
tested. {2004] Truss & floorbeatn top chords & interior diaphragms have flaking rust. T g

Pier #5:
See NB notes. Access ladder to catwalk removed.

Panel Point #1 (West Truss Pier #5): _ _

[1994] Diagonal brace, flootbeam to stringer, has a cotter pin missing at the floorbeam truss
connection. {1998] Deck drain detached from downspout, originally drained into storm sewer. [2004]
Truss & floorbeam top chords & interior diaphragms have flaking rust.

Panel Point #0 (End Floorbeam End of West Truss): :
Open finger joint on the deck. [1998] Drain troughs removed. [1999] Rubber “skirts” installed below
the finger joint. [2000] Rubber trough above rocker bearings: filled with debris, needs to be flushed.
{1997] Flootbeam hotizontal stiffener is bent ditectly above the rocker bearing. [1998/99] Floorbeam
re-painted, side facing finger joint has section loss, pitting. [2004] Truss, top chord exterior
connection plate has 1/8" deep section loss with pitting. SW rocker bearing has no movement.

Gap between Crossbeam & Flootbeam (East End)

Date Measutement
September, 1998 . 16-5/8"
April, 1999 - 17-13/16"
April, 2000 18"
September, 2001 18-1/16"
Tune, 2003 16-7/8"

iy

*[2004] Gap between crossbeam & floorbeam, at west end, measutes 14-12".
*[2000] Gap between crossbeam & floorbeam, at west end, measures 16-%4".

Crossbeam:

[1997] Cracks found at the end of the horizontal crossbeam stiffener near the rocker were partiafly
ground out. [1998/99] Crossbeam re-painted, the side facing finger joint has section loss, pitting with
holes in the base of stiffeners, pitting on bottom flange at median.

Span #5(Deck Trass Multi-beam):
The rmulti-beam spans resume at panel point #0. -

See NB Notes for South Approach Spans
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PREVIOUS SNOOPER INSPECTIONS

2004 Mark Pribula, Kurt Fuhtman, Vance Desens, Pete Wilson, Jim Flannigan, John

Miller (City of Mpls)

2003 Matk Pribula, Kurt Fuhrman, Vance Desens Pete Wilson, Bill Nelson

2002* Matk Pribula, Kurt Fuhrman, Pete Wilson, Jerty Oldeen, Bruce Anderson,
Mike Palmer

2001 Marl Pribula, Kurt Fuhrman, Vance Desens Ken Rand, Mike Palmer

2000 Mark Pribula, Kurt Fuhrman, Pete Wilson, Marc Beucler, Mike Palmer,
Wayne Tennison Pete Wilson, George Morelli, Rebecca Lane

1999  Kurt Fuhrman, Bill Nelson, Ken Rand, Mike Schadegg, Pete Wilson

1998 Matk Pribula, Tetry Moravec, Eric Evens, Kutt Fuhrman, Pete Wilson,
Jetry Anderson

1997% Mark Pribula, Terty Moravec, Eric Evens Kt Fuhtthan, Pete Wilson, . .

John Peterson

1996  Terry Moravec, Eric Evens, Kurt Fuhriman; Pete Wilsor:

1994  Tetry Moravec, Kurt Fuhrman, Pete Wilson oo — ——- . oo o, o

1993 Terry Motavec, Chas Martin, Tom Waks

1991  Chester Martin, Chas Martin, Jerry Andetson

1988 Chester Martin

*Denotes an “In-Depth” Inspection
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APPENDEIX A DIAPHRAGM CRACK LOCATIONS

DIAPHRAGM CRACK LOCATIONS

1rst Diaphragm South of Pier #3-
G1 (East Fascia NB) [99/2000] %" crack on top of intetior stiffener weld. [2003] No
change, '

G2 (NB)* [1998] Two 2" holes drilled in web. Crack is contained.

G3 (NB) * [1998] Two 4" intersecting diagonat holes drilled in top of stiffencr welds.
[2003] No crack. . )

G4 (NB)* [1998] Two 2" holes drilled in web. Crack s contained.

G5 (NB)* [1998] Two 2" holes drilled in web. Ctack is contained.

G6 (NB) [1998] One 2" hole drilled in web. [2000] Other end of crackis turning -+
downward into the web & was drlled out. Crack is contained.

G7 (NB)* {1998] One 2" hole drilled in web & other end of crack was ground out. [2003]
The ground out end is cracked, visible on both sides web, should be drifled out,

G8 (SB)

G9 (SB)

G10 (SB)

G11 (SB)

G12 (SB) * [1998] Two 2" holes drilled in web & 1 hole drilled in stiffener. [1999] Crack
extends 1" beyond the hole {(ground out). [2003] No change.

G13 (3B) T

G14 (West Fascia SB)* {1998} One 2" hole drilled in web. [2000] 3" horizontal crack on
exterior flange/web weld (may eventually need drilling), small diagonal crack @ top of
interior stiffener weld. [2003] No change.

DIAPHRAGM CRACK LOCATIONS - .

First Diaphragm Nozth of Pier #3

*Denotes original 1998 crack locations

G1 (East Fascia NB)

G2 (NB) Strain gauges on both faces.

G3 (NB)* [98/2000] West side, top flange web weld has 14" crack. Eastside, stiffener
weld has a small crack. [2003] No change. -

G4 (NB)* [1999] West face, top of stiffener weld small crack. [2003] Crack is growing
1 down toe of weld %", ddill out.

G5 (NB)* [2003] Smalt crack at the top of stiffener weld,

G6 (NB)* [1999] Small erack at top of stiffener weld. Strain gauges on the east face.
2003] No change. : .

G7 (NB)* [2003] Small crack at the top of the interior stiffener weld,

G8 (SB)

G9 (SB)

G10 (SB)

G11 (SB)* {1998] Two 2" holes dtilled in web. Crack is contained.

G12 (SB)* [1998] Two 2" holes drilled in web. Crackis contained,

G13 8B) :

G14 (West Fascia SB)* [1998] Two 2" holes drilled in web. Crack is contained.
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“DIAPHRAGM CRACK LOCAT IONS

*Denotes original 1998 crack locations

G1 (East Fascia NB)

G2 (NE)

G3 (NB)* [1998] Two 2" holes drilled in web. Crack is contained.

G4 (NB)* [1998] Two 2" holes drilled in web. Crack is contained.

GE (NB)

Gé (NB)

G7 (NB)* [1998] Two 2" holes dsilled in web, {2001/ 03] Both sides, small crack at top of
stiffener weld.

G8 (SB)

G9 (SB)

G10 (SBy* [1998] Two 2" holes drilled in web. Crack is contained,

G11 (SB) [99/2000] Small crack at top of stiffenes weld. [2003] No change,

G12 (SB)* [1998] Two 2" holes dsilled in web & V4" hole drilled in stiffener weld. Crack
is contained.

G13 (SB) [99,/2000] Small crack at top of stiffener weld. [2003] No change.

G14 (West Fascia SB) [1999] Stmall crack at top of interior stiffener weld. [2003] No
change.

DIAPHRAGM CRACK LOCATIONS

First Diaphragm South of Pier #9

*Denotes original 1998 crack locations

G1 (East Fascia SB) [2000] Exterior top flange/web weld has a2 2" indication. [03] No
change.

GIC (NB)

G2 (NB)* [1998] 4 fi. long inverted “U” shaped crack in web (reinforced with bolted
plates).

G3 (NB)

G4 (NB)* [98,/2000] Small crack in top flange/web weld. [03] No change,

G5 (NB)

G6 (NB)

G7 (NB)

G8 (SB)

G9 (SB)* [1998} Crack in top of stiffener weld, {2003] No change.

G10 (SB)

G11 (SB)* [98/2000] Smuall crack in top of stiffener weld (east side). [03] No change.

G12 (SB).* [98/2000] Small crack in top of stiffener weld {east side). [03] No change.

G13 (SB):

G14 (West Fascia SB)

METRO DISTRICT MAINTENANCE

2005 Bridge Inspection

Bridge #9340

45~



'DIAPHRAGM CRAC LOCATIONS

First 1aphragm North of Pier #

*Denotes orginal 1998 crack locations

G1 (Hast Pascia NB)

G1B (INB) Stifteners are welded to the top flange {positive momeni).

GIC (NB)

G1D (NB)Stiffeners are welded to the top flange (positive moment)

G2 (NB) |

G3 (NB)

G4 (NB* [2000] Two 2" holes drilled in web. Crack contained.

G5 (NB) * [2000] Two 2" holes dsilled in web. Crack contained.

G6 (NB)

G7 (NB)

G8 (SB) '
G9 (SB)* [98/2000] Crack in top flange/web weld & top of stiffener weld (west side). -
[G3] No change.

G10 (SB)* [2000] Crack in top flange/ web weld (east side) [2005] Na change,
G11 (SBy* [2000] Two 2" holes ddlled in web, Crack contained.

G12 (SB).* {2000] Two 2" holes drilled in web. Crack contained.

G13 ($B)

G14 (West Fascia SB)

. i

METRO DISTRICT MAINTENANCE
2005 Bridge Inspection
Bridge #9340 46
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‘Date: 6/6/07- 1:00 p.m.

- PRECONSTRUCTION CONFERENCE

Pregiding Engineer: E. Embacher

South Resgident Office

Subject: 8.P.

2783-107

Contractor: Progressive Contractors, Inc.

Contract No. S07073
In Hennepin Co. on T.H. 35W N. of T.H. 94 to Stinson Blvd.

in the City Minneapolis

Concrete Crack and Joint Repair, Concrete Planing, Concrete
and Bituminous Surfacing, Bituminous Mill and Overlay,
Anti-icing System, Lighting, Guardrail, TMS and Bridge
Rehabilitation Br. Nos. 27873, 27874, 27502, 278798,
278798, 27880A, 27880, 27903, 9340, 27888, 27887, 27893

DELEGATES

Bric Embacher
Barry Nelson
Mark LeMay

Rae Tressler
Scott Hanson
Jeff Morey
Dale Nelson
Iron Mulvaney
Bill Olson
Brad Estochen
Beth Petrowske
Emmanuel Taye
Mark Jensen
Darryl Doughty
Ken Larson
Todd Lantto
Steve Weston
Tom Sloan

Tim Imholte
Rich Connoy
Steve Lubbert
Daniel Balling
Severt Hesch
David Tiegs
Helen Baker

Brad Schmidtbayer

Randy Kline

Michael Scherber

Tiffney Kautz
Tim Sinclair
Alex Govrik
Paul Babin
Xen Lockaton

. Doug Maday

REPRESENTING
Mn/DOT

Mn/DOT

Mn/DOT

Mn/DOT

Mn/DOT - TMS
Mn/DOT - Traffic
Mn/DOT

Mn/DOT ~ Materials
Mn/DOT -~ Maint.
Mn/DOT - Maint.
Mn/DOT - Public Affairs
Mn/DOT - Utilities

Highway Technologies

Timme

Peer Engineering
Peer Engineering

PCI
PCI
PCI”
PCI

State Patrol
Killmer Elec.
Killmer Elec.

Midwest Land Surveyors
Golden Valley Transfer
North Valley Inc.
Boschug America
Hennepin County

Mn/DOT
Mn/DOT

"Mn/DOT -~ Lighting

r
o

Mn/DOT - Lighting
'~ Boschung America
:Minneapolis Traffic

TELEPHONE

651/406-4725
651/406-4725
651/406-4725
651/406-4725
651/234-7982
651/775-3310
651/779-1050
651/366-5575
612/520-3560
651/582-1660
651/234-7508
651/634-2096

| 612-521-4200

608/587-2765
952/831-3341
952/831-3341
763/350-3539
612/940-0397
612/803-5383
612/875-9023
763/591-4679
763/425-2525
612/363-5143
763/712-9099
763/420-6760
763/274-2580

724/651-3565

612/596-0308
651/234-7641
651/234-7354
651/775-9495
651/775-8697
724/510-8059
612/673-5755




Preconstruction Conference
June &, 2007

: ,Page 2

GENERAL DATA

Eric Embacher, Mn/DOT Project Engineer, summarized the work to be completed
under this Contract. The Contract starting date is June 4, 2007 with an
Intermittent Completion Date of September 21, 2007 and a Final Completion
Date of October 25, 2007. The Mn/DOT Resident Engineer is Liz Benjamin;
Project Supervisor (Bridge) Barry Nelson, and Chief Inspector {Grading)Mark
LeMay; Chief Ingpector (Bridges)Harvey Unruh.

CONTRACTOR'S OPERATIONS

United Rentals will set temporary S.B. 35W right lane clogure on Thursday
6/14/07 9:00a.m. for preliminary lane marking/chaining, PCI will begin
work on June 18%® on S.B.35W ML right lane and ramps. Work Hours will be 6§
days/week, 12 hour/days. Midwest Land Surveyors will be doing the
surveying for PCI. United Rentals will be performing the traffic control.
The baseline schedule ig to be given to Eric Embacher today with
controlling CPM schedule to be delivered before start of project. Weekly
meetings’ will be held on Tuesdays at 1:00 p.m.

_-Bridge Expansion devices to be delivered Friday, June 15%%,

;-Should be working on NB35W right lane and ramps Wednesday June 20,
-Bronze Armor delivery to be around Wednesday August 1°%,

-PCI selected the 1°" 6 weekends allowed for the weekend closures (June 22-
25, June 29-July 2, July 6-95, July 27-30, Aug 10-13, Aug 17-20). ‘
-PCI will be working double shifts during weekend closures. (8:00pm Pridays
to 5:00am Monday) ‘ .

~Ramps south of river bridge to be done in stage 3A,

-Deck planning to be done during each stage.

-Sandblasting bridge decks with steel shot.

-PCI requested lower speed limits through active work zone 40 MPH with
45MPH othexrwise. Mn/DOT Jeff Morey will check into.

-Killmer Elec. advised MNDOT that 60% of inplace lights are out or damaged.
-MNDOT Paul Babin notified Killmer Electric about salvaging a cabinet and
requested that as many inplace lights remain on as possible throughout
construction. ‘

-Killmer Electric submitted some rush order electrical submittals - given
to ESS

-PCI made MNDOT Lab aware of the concrete plant being mobilized to site and
Bituminous plant being used - certification purposes,

UTILITIES - MUNICIPALITIES

It is the Contractor's responsibility to contact - all utility companies to
ascertain the location of all existing underground utilities, if any, prior
co performing any excavation operations. One Call Excavation Notice System
can beng?gbhed at 1-800-252-1166.. '

AR [

.



Preconstruction Conference
June &, 2007
sPage 3 '

TRAFFIC

Jeff Morey, Mn/DOT Traffic, stressed that if PCI had frequent trucks
pulling off of ML, a flagger should be at that location. He also stressed
the use of 360 heacons.

X Flagger Trainer’'s name and Qualification Number — will be submitted.

X NCHRP 350 - Letter of Compliance was gubmitted. Approved drawings of
the gigns and devices will be forthcoming.

SAFETY-EEQ

PCI submitted a Safety Plan and EEQ Policy. Their Safety Officer is Matt
Guilderhuis & EEQ Officer is William Rosso.

The required posters were given to PCI. The posters will be posted at the
Project site along with emergency telephone numbers.

ADMINISTRATIVE ITEMS
}The following.items were briefly discussed or the Contractor submitted:

Bar Chart - will be submitted.

Material Supplier list - submitted.

Labor payrolls are . due weekly.

- 8Bubcontractor request forms - will be submitted.

- Ken Larson Peer Engineering (952-831-3341) requested 24hr notice prior
to starting any work in contaminated soils area of project - notified to be
on site June 18™ starting at first contaminated site right away.

€. Cab cards are required on all trucks. .

7. OSHA regulations relating to back-up warning devices on vehicles was
reviewed. '

8. Erosion Control Supervisorg Larry Butts & Duayne Fobe.

9. 3 names and numbers of representatives who can be contacted after working
hours in regard to traffic control - submitted. _
10. Field office likely to be located below bridge south side in fenced area,
1l1. Eric Embacher notified United rentals that 5 CMS are to be on site at all
times.

12. Steve Lubbert 763-591-4679 would like 2 week lead time for request for
patrol officers. Planning on having one on site the first week starting
Monday, June 18" 9:00am to 3:00pm and through the first weekend closure
Friday, June 22™ 8:00pm to Monday 5:00am. :

N W DD




Preconstruction Conference
~ June 6, 2007
- .Page 4

-

13. Mn/DOT Resident Office, 2229 Pilot Knob Rd., Mendota Heights, Mn.5512¢0,

Note: This report is simply a summary of the main topics of conversation,
and it is not intended to be a complete record of all that was maid. Pleage
report any discrepancies to me immediately.

Eric¢ Embacher
Project Engineer
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State of Minnesota Department of Transportation

Preconstruction Meeting Agenda

S.P. : 2783-107 Date: June 6, 2007 Time: 1:00pm
Contractor: PCI : Location: Mendota Resident Office
Contract No.: S07073 | Engineer: Eric Embacher, Barry Nelson

Inspector: Mark LeMay-Grading
Inspector: Harvey Unruh-Bridges

A}

INTRODUCTION - pass around sign in sheet
PROJECT DESCRIPTION
S.P.: 2783-107

Location: In Hennepin Cou'nty- on T.H. 35W North of T.H. 94 to Stinson Blvd. In
the City of Minnespolis '

Work type: Concrete Crack and Joint repair, concrete planning, concrete and
bituminous surfacing, bituminous mill and overlay, anti-icing system, lighting,
guardrail, TMS and Bridge rehabilitation Br No.’s 27873, 27874, 27902, 278798,
278794, 27880A, 27880, 27903, 9340, 27888, 27887, 27893

Letting date: April 27, 2007

Award date: May 17, 2007

Contract Approval date: June 1, 2007

Starting date: June 4, 2007

Intermittent completion dates: September 21, 2007

Completion date: October 26, 2007

CONTRACTOR’S SCHEDULE

Workhours; & )1 d‘k}“ b&s;v\ Tine 18 Tomlfsmi:cqxauaﬂy\

¥

Superintendent name & phone numbers; e ssve”
s o Aoy o omer |
7 T Imoate. ontside oF e bedsg 1 By



Fd

List of 3 project contacts available 24/7:

1)
2)

3)
Who's doing traffic control; Uhi\:e& Rgrgcob

List of 3 traffic contacts available 24/7; '

Su\)m&w

Q
D ' 0 (310‘ i

2) «3{4’) &2
3)

Whe is responsible during non-work periods? Uf\\j@A

List of subcontractors (submitted?) \/

Proposed schedule (CPM schedule submittal and approval within 20 days of
Contract approval date) e ramp Wakon YA

UTILITIES A Y Eep work @ 3‘91‘\

Gopher State One Call 48 hours prior to excavations operations 1-800-252-1166

SUPPLIERS
Material suppliers (submitted?) i’
Material sources (submitted?) L/ |
SAFETY
Safety officer name: Y\ cg& Gudecyy
Safety plan (submitted?) !—!@\’3@ v < ‘%L}' L be s’v\)m“:kr J

AN OSHA regulations apply
Note: All units with obstructed rear view must have back up warning
device audible above surroundmg noise

Ta&ﬂ C’m’?cc)( ZL{l\-jr\c:‘li-oer




a——

EEO _
EEO officer name: \/
EEOQ policy (submitted?) /

Furnish necessary posters to contractor. Need to be posted on jobsite in
conspicuous manner.

EROSION/PERMITS | | , |
Erosion control plan (submitted?)

Certified Erosion Coutrol Supervisor: B‘\} A;ﬁ@g? l.m7 B«J&S

Certified Erosion Control Foremen: Dbcn e @H

SPECIAL PROVISIONS

DIVISION S (Grading) ~ _ %L ededS

PCMS’s, CPM requirements, contaminated water, weekend
closures

DIVISION SB (Bridge)

DIVISION SL (Lighting)
Light poles

DIVISION S8 (Signals)

DIVISION ST (Signs)

DIVISION SZ (TMC)

ADMINISTRATIVE ITEMS

Contractor field office
Location:
Phone number:

Mn/DOT field office {4, Ja- B'?"f)e. i
Location:
Phone number:

Send All Correspondence To:
Mendota Resident Office
2229 Pilot Knob Road
Mendota Heights, MN 55120
Phone: 651-406-4725
Fax: 651-406-4724

Partial estimates are processed monthly-working schedule submittal required



Weight [nformation Cab cards are required on trucks hauling bit, aggregate,
concrete and grading materials.

24 hour notice on staking ~ Contractor staking m,cﬁmxj;

Written request of sublet (submitted?) *~

Authorized signature form (submitted?) L~

Haul road requests (submitted?)

Weekly progress meetings

: Day: . W&Qﬁeﬁny Tve%

Time: o= 100Ru

ADDITIONAL ISSUES

Tefnporary traffic control devices to meet NCHRP 350 crash test requirements C_‘amms

E Xl’_\'c @’tﬁ\\‘\ary eﬁ%z:mjt

- b Tl b TH3L
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SA PRO BASELINE CHECKER

Copyright Ron Winter Consulting LLC 2003

BASELINE: BL3§ : Enalyeis Date: 06-14-2007 at 10:30:49
Project computes durationg in Days.
e e L Y T Tt ACTIVITIES =======:=:====¥=====.==.:===========

There are a total of 39 activities in this schedule.
Listed by category type, the totals are;
Fixed Duratien CPM Activity:-

Tasks = 39

Respurce-driven Duration CPM Activities:
Independent =0 .
Meeting = 0 '

Zero Duration Mileposts:
Start Milegtones
Finish Milestones
Start Flags
Finish Flags

Summary {Non-CPM) Duration Activities: .
Hammocks = 0
WBS 0

0o n
L= I R ]

CAUTION: Many contracts specify the maximum or minimum number of
activities allowed in the schedule. For this purpose, the first
two categories above are usually totaled = 39 activities.

CRITICAL ACTIVITIES: Many specifications limit the percentage of activ-
itiesthat can be critical or near-critical in the Bageline Schedule.
A typical upper limit is a maximum of 30% critical and 50% critical
or near-critical. .

Critical Activities = 35.90%

Critical and Near- i
Critical Activitiés = 46.15% (based upon Total Float less than 11 .)

ACTIVITIES WITH TOO MUCH FLOAT
ACT CALENDAR FLOAT TITLE
e i il Tl T UV *
1100 2 60 SB 35W Concrete Pvmt Repair (Weekends)
1170 1 63 NB 35W Slip Rail
1190 1 61 NB 35W End Posts, Seal Cracks
1210 1 59 NB 35W Clean & Seal Joints

4 activities have too much float.

NOTE: Activities with too much float are an indication of a missing
successor relationship. As a 'rule of thumb,' activities should
not have float greater than one half the number of working days
in a project. Confirm that these activities truly can begin as
late as allowed without delaying the project.
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ACTIVITIES ON THE LONGEST PATH
ACT - CALENDAR FLOAT TITLE
e T i +

1000 1 0 Start Projéct
1030 1 0 SB 35W Removalg
1050 1 0 SB 35W Remove Slab 1/3
1080 1 0 8B 35W Bridge Overlay
1050 1 0 -Br 9340 SB 35W Anti-icing System
1140 1 0 NB 35W Removals
1150 1 0 NB 35W Expansion Joints
1160 1 0 NB 35W Drill & Grout Anchors
1180 1 0 NB 35W Regeal E-8's, Slope Paving
1190 1 61 NB 35W End Posts, Seal Cracks
1200 1 . 0 NB 35W Mill & Patch
1210 1 59 NB 35W Clean & Seal. Joints
1220 1 0 NB 35W Concrete Surface Repair
1240 1 0 35W Ramp Work South of BR 9340
1300 1 0 -Cleanup '
1340 1 0 Complete Project

16 activities were on the Longest Path.
NOTE: The most crtical float for this project is 0.
Key to Calendars: . .
39 activities out of 39 had numeric Activity IDs. .
NOTE: Many experienced Schedulers tend to not use numeric Activity IDs
but use a combination of letters and numbers, P3 automatically
right-justifies numbers (by padding the left with blanks.} Any IDs
added with letters are left-justified, making a confusing and jumbled
look to any listing. Recommend that you begin IDs with.a letter.
Of the 3% CPM-type activities in the schedule,
Average duration of these activities was 8.51 Days.
Mean of the durations was 14.50 Days,
Standard Deviation of the difference wag 7.72 Days.

ACTIVITY DURATION HISTOGRAM (excluding Milestones)
DURATION COUNT GRAPH
et Tt S U SRR +
0 0
1-5 C22 ERBHEREEHEHEE T R R S B R R R B S RS BN AR R
6-10 5 HHEEH R
11-15 5 HELHERRHEEH
16-20 4 BHERBHEHEH
21-25 1 f
26-30 2 HEH

39 of Tasks and Resource Activities (Non-Milestone) are represented above.
19 activities are 1 to 5 Days long. :

The shortest duration ig 1 Day.

The longest duration is 28 Days.

NOTE: Many contracts specify the minimum or maximum allowable durations
of activities included in the schedule. It is best to not consider
nilestones or summary activities when qualifying durations. The
analysis above only considers Task, Independent, and Meeting type
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| 1-DAY ACTIVITY DURATIONS

| ACT DURATION FLOAT ACT TYPE TITLE

Fommmmm o Smommmas ce o e e N B e +
1000 1 Of Tas fﬁb‘ Start Project
1340 1 0} Tasg Complete Project

CAUTION: l-day activities are too short to manage properly. You cannot
accurately status partial completion of these activities. In -
addition, you cannot expedite a string of 1-day activities without
deleting and re-defining activities. We recommend that you combine
this activity with its predecessor or successor activity.

ACTIVITY DURATIONS GREATER THAON 20 ' |

ACT DURATION FLOAT ACT TYPE TITLE |
F o T e e e B R REE . m o e e m e e e e e e e e e +
| 1120 23 15 Task SB 35W Concrete Pvmt Repair |
1240 27 0 Task 35W Ramp Work South of BR 9340+
1300 28 0 Task Cleanup

3 activities had long durations. .
CAUTION: Many specificatipns require activities to be defined with dur-
ations less than a set number. The intent of this reguirement is to
allow for better monitoring and control of the work described by the
activity. Typically, the reviewer is allowed to wave thisa require-
ment in the case of Hammocks or deliveries, etc.

SUSPICIOUS ACTIVITY DURATIONS -
RCT DURATION FLOAT TITLE
e s R R E R T m oo - — e e e e e +

1050 18 0 SB 35W Remove Slab 1/3
1080 12 0 Br 9340 SB 35W Anti-icing System
1100 9 60 SB 35W Concrete Pvmt Repair (Weekends)
1110 9 48 NB 35W Concrete Pvmt Repair {Weekends)
1120 23 15 8B 35W Concrete Pvmt Repair
1240 27 ¢ 35W Ramp Work South of BR 9340
1280 8 11 Barrier Wall
1360 12 44 NB 35W Remove Slab 1/3
1380 12 45 Br 9340 NB 35W Anti-icing System

9 activities had suspicious activity durations.

CAUTION: Some schedulers arbitrarily modify activity durations to make
various near-critical logic chains match total durations exactly,
thus artificially producing multiple critical paths. The above
listed activities have 'odd' durations, which should be
investigated furthexr, especially if they are critical.

0 activities have percent completes different from dAuration. estimates.
0 activities had 'NOTICE 70O PROCEED' in their descriptions.

CAUTION: There does not appear to be a Notice To Proceed in this
schedule. All projects run under the concept cf"Time Is Of The
Egsence® require a formal declaration of the start 'of the project.

0 activities had 'MOBILIZE' in theix descriptions.
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CAUTION: There does not appear to be a Mobilization in this schedule.

It is often required by specification, or specifically called out
as a pay item, and can be important legal point in delay disputes.
0 activities had 'SUBSTANTIAL COMPLETION' in their descriptions.

CAUTION: There does not appear to be a Substantial Completion in this
gchedule. Regardiess of whether it is called out by specification,
it is widely recognized legally as the termination point for
the aggesement of Liquidated Damages and thus should be included.

0 REVIEW or APPROVAL activities appear to exist.

CAUTION: It is in the Owner's and Contractor's best interests to include
all significant submittals in the schedule. It serves as a checklist,
helping the Contractor to remember this important task. More import-
antly, the Submittal-Review-Deliver process frequently impacts the
critical path of projects with major items to install.

CAUTION: You may have submittal activities but they do not say 'SUBMIT.'
Sometimes the schedule will just say, 'HVAC DRAWINGS'. This is not
enough as it may or may not include the review period. Suggest that
you require 'SUBMIT' and 'REVIEW' as separate and distinct acts.

DUPLICATE ACTIVITY DESCRIPTIONS
ACT DURATION FLOAT TITLE

e e e - EmsscoCoC oS oaS S S CEMGEECENSCCCCESERSSSCSoumEss——oo
1130 3 29 Pour Bituminous Shoulders &c ~ b&”
1290 3 12 Pour Bituminous Shoulders o

2 duplicate activity descriptions exist.

CAUTION: Activities with duplicate descriptions are confusing to track.
Even though they way be coded for different areas, this is not
always clear on print-outs. Suggest that you start each description
with 'AREA A - (description)' instead. .

ACTIVITY DISTRIBUTION HISTOGREM (using 1/2 Float)
MONTH ACTIVE GRAPH

U U S R i it JC PP JOy U +
Jun 2007 6 HHEHHHEHGEERER R
Jul 2007 13 B R R R R R R R R R R R R0 S 4 8
Aug 2007 14 HHHBHHEEHHES B RS R R S B AR R R R S B R Y
Sep 2007 14 HHEHERHEE HHEEHE O R R R R R S S S B R
Oct 2007 4 BHHHHEHR RS
Nov 2007 2 HEHHREE

T e T A e e e Y ke em e et th e 8 e T A t v o o rr e o e e e e = W . v - —

53 activities are planned to be active during the above months.

NOTE: You should confirm that the schedule is roughly equally detailed
from the start to the finish of the project. The above curve should
be somewhat flat and balanced on both ends. A lower second half
might indicate an under-developed finish plan.

A schedule with an underxdeveloped ending indicates that the Contractor
has not fully taken into account all issues and is thus less accurate.
It won't do you any good te be on schedule just to find out that the
finish did not provide encugh time to complete.
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Activity Code Check:

No Activity ID Fields exist,
NOTE: Activity ID Fields are reserved parts of the Activity ID that can
be used to group related activities. Typically, Alpha/Numeric ID
is used and the first 1 or 2 spaces are used to define Areas,
Phases, etc. This older technique is now less favored than the use
of more versatile Activity Codes.

0 account codes are reserved by P3 and should not be used.
ERROR: Internal software failure. File TEMPFILE.SAF not created.
Suggest you delete unused Code Field "Milestone'.

Suggest you delete unused Code Field "Item Name®.
Suggest you delete unused Code Field "Location".

Suggest you delete unused Code Field “S;ep".

BLANK ACTIVITY CODES
ACT : CODE FIELD ACTIVITY TITLE

1000 Responsibility Start Project

1010 Responsibility $B 35W Bridge Milling

1020 Respongibility SB 35W Mill Bituminous Shoulder
1030 Responsibility SB 35W Removals

1040 Responsibility SB 35W Expansion Jointe

1450 Responsibility SB 35W Remove Slab 1/3

1060 Responsibility SB 35W Concrete End Posts

1070 Responsibility SB 35W Reconstruct Curb

1680 Responsibility SB 35W Bridge Overlay

1090 Responsibility Br 9340 SB 35W Anti-icing System
1100 Responsibility SB 35W Concrete Pvmt Repalr (Weekends)
1110 Responsibility NB 35W Concrete Pvmt Repair (Weekends)
1120 Responsibility SB 35W Concrete Pvmt Repair
1130 Responsibility Pour Bituminous Shoulders

1140 Responsibility 3SW Removals

1150 Responsibility 35W Expansion Joints

1160 Responsibility 35W Drill & Grout Anchors

1170 Responsibility 35W 8lip Rail

1180 Responsibility 35W Reseal E-8's, Slope Paving
1190 Responsibility 35W End Posts, Seal Cracks
1200 Responsibility 35W Mill & Patch

1210 Responsibility 35W Clean & Seal Joints i
1220 Responsibility 35W Concrete Surface Repair
1230 Responsibility 35W Concrete Pvmt Repair

CEEEEEEEEE

Responsibility
Responsibility
Reaponaibility
Responsibility
Responsibility
Regponsibility

35W Ramp Work South of BR 9340
Pipe Removals

Grading

Pipe Work in Median

Barrier Wall

Pour Bituminous Shoulders

*** REMAINING LIST OF ACTIVITIES TERMINATED DUE TO LENGTH **%
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78 blank codes exist in this project.
ERROR: It is easy to miss entering a code field when building a
schedule. It is important that all activities have a code so that
they won't be overlooked in reports, filters, and views, Suggest
that you look for a similar activity and use the code found there.
If no code applies, consider 'GENERAL' or 'OVERVIEW.'
NOTE: Any Activty Code Fields that are complety unused will not be
) reported upon in the above listing.
EXPANDED ACTIVITY CODE FIELD LAYOUT (# Activities):

Responsibility : M

0) Diamond Surface &‘J xj C

¢) High Five . / 'hb QLN
0) TInsituform - \v\e,
0) Killmer Electric '
.0) Midwest land Survey
0) North valley
0) Progressive Contractors, Inc.
0) Terra Services
0) Timme
0} United Rentals
Area/Department

{ 0) Stage
0} Stage
0} Stage
0} Stage
0) Stage

o~ —
U W

NOTE: Look through the above list for under-represented codes. This
might indicate missing activities or a lack of proper detail,
Nearly identical descriptions might be in error and will lead to
confusion. Missing codes may indicate missing work.

WBS Code Check:

No Work Breakdown (WBS) Assignments exist.

NOTE: Use of WBS assignments is becoming increasingly more prevalent,
especially in large, enterprise scheduling situations. It has the
built-in ability to summarize groups of activities without adding
additional logical relationships, such as required by hammocks.

L o Y L T L Ty ey RELATIONSHIPS e T e T T rreragn

This project has a total of 45 relationships,

¢ relationships are bogus.

ACTIVITIES WITHOUT PREDECESSORS
ACT START FLOAT TITLE

I . 1000 18JUNQ7 0 Start Project '
1100 22JUNO7 €0 SB 35W Concrete Pvmt Repair (Weekends) lio .
! 1110 27JUL07 48 NB 35W Concrete Pvmt Repair (Weekends)
3 activities were found without logical predecessors.
CAUTION: A perfect schedule will only have one activity without a
logical predecessor and that activity should be Notice To Proceed.
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Schedules.created this way axe easier to manage and use for delay
analysie. This also prevents activities that start too early.

ACTIVITIES WITHOUT SUCCESSCRS
ACT FINISH FLOAT TITLE

1100 O0&6JULO7 60 SB 35W Concrete Pvmt Repair (Weekends)
1110 17AUGO7 48 NB 35W Concrete Pvmt Repalr (Weekends)
1340 0Q9NGOVO? 0 Complete Project

1380 148EDPQ7 45 Br 9340 NB 35W Anti-icing System

4 activities were found without logical successors.

CAUTION: A perfect schedule will only have one activity without a
logical successor and that. activity should be Project Complete.
Schedules created this way are easier to manage and use for delay
analysis. This also prevents activities with incorrect float values.

MULTIPLE NEAR-CRITICAL PATH ACTIVITIES
ACT # PATHS FLOAT TITLE

2 8 SB 35W Expansion Joints
3 0 5B 35W Remove Slab 1/2
2 8 SB 35W Concrete End Posts
1070 3 8 SB 35W Reconstruct Curb
2 0 SB 35W. Bridge Overlay
2 0 Br 5340 SB 35W Anti-icing System
2 8 SB 35W Slip Rail: '

7 multiple near-critical activities on independent paths were found.

NOTE: Project Critical Float is 0 and any activity with a float
value within 10 of this was considered as near-critical.

CAUTION: CPM networks should not have multiple critical paths without
through justification., Some Contractors adjust durations, logic,
and lead times so as to artificially create multiple paths. This
increases the number of critical activities which increases the
potential that any Owner-caused delay will ook like a delay to the
project. Detail analysis of the above activities iz recommended.

0 out of a possible of 0 relatiomship chains are interruptible.
0 multiple relationships are found,
0 apparent odd relationships found.

As this is a Baseline Schedule, A Project Critical Float of 0 was used.

ODD LAGS OR LEADS USED
PRED ACT SUCC ACT LAG REL TITLE

1090 —--mmwwne oo o Br 9340 8B 35W Anti-icing System
1140 - (:) FS NB 35W Removals ,

- 2 odd lags are listed above.
NOTE: Lags and Leads are time intervals imposed between two activities.
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oo They are legitimately used to describe linked activities which are

I B staggered or to represent a time interval, say for curing concrete.

NOTE: Lags and leads can be also used to ‘hide' float or -otherwise
artificially expand a project schedule without being visible on
plots or in most reports. Negative lags can hide an unworkable

. project schedule by shortening it without changing activity

| : durations,

' CAUTION: It is highly unusual for Finish-to-Start (FS) relationships to
have positive lags. Recommend that you have the creator of the
schedule document what that lead repregents.

| CAUTION: You must consider the calendar when using lags. Lags use the

Co calendar of the proceeding act. In the case of concrete curing (a

' 7-day/week event,) the lag would use the calendar of the concrete

pour, which is probably a 5-day/week event. Just expanding the
length by 7/5 does not fully consider where in the week it falls.

CAUTION: Lags make for poor long-lead times. You cannot status a lag ox

periodically review its progress. For lags of long duration (such
as the delivery of a major piece of equipment,) it would be better
to create an activity that would show-up on reports and would need
‘to be statused every update.

ALL OTHER LAGS OR LEADS (OTHER THAN ODD) "USED
PRED ACT SUCC ACT LAG REL TITLE
Bttt bl b b e R R ittt T T +
1000 ---------- - - -- Start Project
1630 -1/ FS 8B 35W Removals
: 7
1080 ~--wvemmms e oo SB 35W Bridge Overlay AL .
) 1090 2 - 85 Br 9340 SB 35W Anti-icing System
1300 «---ve-vn -~ - - - Cleanup
1340 - FS Complete Project
1370 —---nremme mmee --- NB 35W Bridge Overlay 7
1380 2 SS Br 9340 NB 35W Anti-icing System CWC-

T e e e e o e e e o - E L e e e e e o W e e e e e e oy P e e e e Ak L — = o .

4 'gtandard' lags were found. ’

NOTE: While usually considered acceptable for use in schedules, lags and
leads should always be reviewed for reasonableness. In other words,
there should be a reason for having each lag. If that reason is not
apparent to you, then you ghould ask for it.

0 non-overlapping Lags found.

ACTIVITIES WITHOUT A FINISH RELATIONSHIP |
ACT FLOAT TITLE |

| 1190 61 NB 35W End Posts, Seal Cracks’ M M <
! 1210 59 NB 35W Clean & Seal Joints @
2 Activities are missing Finish Relationships,
NOTE: The above activities do not have any constraint on completion,
other than perhaps their start day. With the existing configuration
a shortening or lengthing of the activity's duration will have no




effect on project completion. Confirm that no succeeding activity
is limited by this completion of this activity or add a FS or FF
relationship to the appropriate activity. -

Smorszossssasooonoonnscozeaszssz= CONSTRAINTS ssssssscocosnmeomssscoonmcco—mms
0 constraints are bogus.

| BASELINE ‘SCHEDULE CONSTRAINTS : |
| ACT C-TYPE DATE  TITLE . i

v i i L e L TP R e +

1100 SNET 22JUNO7 SB 35W Concrete Pvmt Repair (Weekends)
rOmepe 1110  SNET 27JULO7 NB 35W Concrete Pvmt Repair (Weekends)
2 constraints were found in the project.

CAUTION: Baseline Schedules should only contain constraints that are
specifically called out in the plans and specifications. Otherwise,
this can be thought of as the Contractor is "reserving float" (which
is typically not allowed.)

NOTE: If the Contractor resists removing non-contractual constraints,
from the Baseline Schedule, the prudent Scheduler will note each
gsuch constraint in the review of the baseline and state that the
Owner reserves the right to temporarily delete any such constraint

.when evaluating the effects of delays. ’

0 activities were coded for Zero Free Float.

0 Zero Total Float constraints were found in the project.

0 active Expected Finish constraints were found in the project.

0 improper Expected Finish constraints were found in the project.

0 Mandatory Staxt/Finish constraints were found in the project.

0 active START ON constraints were found in the project.
SEssmmzooncssoossoosmaasoos=zne=ss (08T CHECKS s==ss=sscomoooomwsescommmooommee

There are no cost accounts in this project to check.
e e e L P T L e LOG CHECKS ===w=zsoonco=ssssccccassssssssoos

No Logé were found in the schedule.
E===SmssoTooomsoooo==szoooo=== BND OF REPQRT =====n=========z=======%=======
Analysis complete at 10:40:55,
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JULIE A RIXE
Minnesota Department of Transpontation COURT R

Memo
Mendota South Resident Office!

2229 Pilot Knob Road Office Tel:  651-406-4725
Mendota Heights, MN 55120 Fax: :
TO:  Tim Worke . Matt Zeller
Minnesota AGC . CPAM

FROM:  Eric Embacher
Project Engineer

DATE: September 7, 2006

SUBJECT: S.P.2783-107 1-35W Bridge Rehabilitation and Concrete Pavement
Rehabilimtion

Mw/DOT is preparing plans for the rehabilitation of bridges and pavement on [-35W from north of T.H. 94 10 -
Stinson Bivd. The project is currently scheduled to be lel in March 2007 with an anticipated construction start
date in mid May 2007, :

A compiete closure of 1-35W in either direction along with associated ramps on various weekends is being
considered. The goal is to maintain two Janes of traffic in cach direction on I-35W at all other times during the
project except for intermittent temporary nighttime lane closures,. Ma/DOT believes this consideration will
result in a safer workzone, faster construction time and reduced traffic impacts to the traveling public,

Since reducing I-35W to a singlc fane for an extended period of time would have significant impacts to the
traveling public, M/DOT is asking AGC and CPAM 1o assist in evaluating construction staging and project
times, Mw/DOT would like to request one-on-one meetings with AGC and CPAM members to review the
proposed cancepts and provide feedback, We are tematively looking at the following date and times:

Date: Tuesday, September 26, 2006
Location: Mendota Resident Office, 2229 Pilot Knob Rd., Mendota Heights, MN 55120
Times: Contractor #1  9:00am. [Knis .
' Contractor #2  10:15 a.m. .
Contractor #3  11:30 a.m. Drawnend Su@xmg

Contractor #4  1:15 p.m.
Muw/DOT is leoking for input with regards to;

* If1-35W were to be closed on weekends how many weekends would be needed to complete enough
work to maintain two lanes of traffic in each direction throughout the remainder of the project?

*  How would cure time of concrete repairs affect weekend production? What are options 10 minimize
cure time?

*  Would accelerated work over weekend closures add significant cost?
Are there other alternatives ways to stage the work in order to maintain two lanes of traffic
throughout the project?

Current project estimates consist of;

21,830 lin fi. of Joint Repair (Type A-1H) "

12,535 lin ft. of Longitudinal Joint Repair (Type A-5H) "
4,440 Lin ft of Contraction Joint Repair (Type C-3D)

402 sq. yd. of Pavement Replacement (Type CX)

200 sq. yd. of Pavement Replacement Two Lane (Type D-2)
19,300 sq. fi. of Spot Surface Repuair (Type B-2A)
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Solth Besident Office - Construction

22249 Pilot Knob Road

Mendota Heights, MN 55120 : 6

Tel. 651-406-4725 Fax 651-406-4724 - EXRIBIT NG =
. ' Q

tate: _(’{:qu}ng_
JULTE A

COURY peenntep

e, M ne%ota Department of Transportation
{CE M%};ﬁ%ﬂltan Divislon
*or

. June 29, 2007

Mr. Tom Sloan -

Progressive Contractors, Inc, -
14123 42" Street NE

St. Michael, Minnesota 55376

Re: S.P, 2783-107
Contract No. $97073
In Hennepin County on T.H. 35W North of T.H. 94 to Stinson Blvd. In the City

of Minneapolis

Dear Mr. Sloan;

Enclosed is one copy of reviewed shop drawings for the deicing system for your use and
distribution. Two copies of these shop drawings have been mailed directly to Dan
Balling at Killmer Electric. -

Please sign and date this cover letter below and return a copy to my attention upon receipt -

‘of these submittals. If you have any questions feel free to contact me at 65 1-406-4725,

Sincerely,

Eric Embacher
Project Engineer

Encl

Received by:

Date: .

An squal opportunity emnlover
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Quality Assurance Plan

Office of Bridges and Structures

Mn/DOT Fracture Critical Bridge Inspection Program
September 23, 2002

Introduction and Purpose

This policy outlines Mn/DOT's Quality Assurance Plan regarding in-depth fracture
critical bridge inspections. The Office of Bridges and Structures {OBS) carries overall
responsibility for administering the fracture critical inspection program. As detailed in
this plan, Quality Assurance will be accomplished via review of all inspection reports,
joint inspections of selected bridges, and the Federal Highway Administration (FHWA)
auditing for compliance with National Bridge Inspection Standards.

Fracture Critical Inspection Teams in District 6 (Rochester) perform in-depth fracture
critical bridge inspections on all bridges (district and local jurisdiction) within their
district. Similar teams in the Metro Division perform in-depth fracture critical bridge
inspections on all Metro Trunk Highway bridges. OBS performs all other fracture critical
inspections for District and Local Agency bridges.

Fracture Critical Definition

The OBS determines which bridges are designated as fracture critical in accordance with
Technical Memorandum 02-22-B-01 dated September 23, 2002 and state and federal
guidelines. A fracture critical bridge is a steel structure, subject to dynamic cyclic
loading, which has at least one tension member or member component, whose failure
would be expected to result in the collapse of the bridge.

Inspection Frequency & Scheduling

The OBS determines the frequency of inspections (typically four (4) or five (5) year
intervals), and tracks when inspections are due and when they have been completed. At
the beginning of each inspection season, the OBS will notify fracture critical inspection
teams which bridges are due for in-depth inspections. The Office/District responsible for
performing the inspection is responsible for the planning and scheduling during a given
season, and submits the schedule to the Bridge Office.

Qualifications of Inspectors

The OBS is responsible for reviewing the inspector's qualifications. The lead inspector
must be certified (by Mn/DOT) as a Level 2 bridge inspector, or must be a registered
engineer. Completion of the FHWA training class "Inspection of Fracture Critical Bridge
Members" is required. Only individuals qualified as American Society for Non-
Destructive Testing (ASNT) Level H or T1I technicians, shall conduct non-destructive
testing (NDT), by ultrasonic methods.

1of2




Bridge Office Participation in Inspections

The OBS will participate in one or more inspections performed by other Districts. This
will typically be on major structures, or on bridges with significant structural
deficiencies, deterioration, or damage. The purpose of these joint inspections is two-fold,;

1} the utilization of fracture critical inspectors from both the district and the OBS
expedites the inspection and reduces the time that traffic restrictions are needed,
and, . _

2) joint inspections allows the OBS to observe inspections procedures for
consistency. The OBS will provide NDT assistance as required for the Districts,
Counties, or Municipalities.

Review of Inspection Reports

Within 6 months of performing an in-depth inspection the inspection team shall submit a
detailed written report, including sketches and photographs, of the inspection,
independent of the annual safety inspection report, (PONTIS), to the State Bridge
Inspection Engineer. The format of the report shall be similar to the reports developed by
the OBS. Due to the safety concerns with bridge fatigue issues the OBS will review all
in-depth inspection reports. The OBS Bridge Inspection Engineer and Regional
Construction Engineer shall review the reports. Within thirty (30) days of its receipt, the
OBS Bridge Inspection Engineer will forward written comments as necessary to the
inspection team regarding the findings, recommendations, or conclusions. The OBS
Bridge Inspection Engineer and Regional Construction Engineer shall date and sign the -
file copy of the report upon conclusion of their reviews. The OBS will maintain reports
on file for all fracture critical bridges statewide.

"Critical" Findings

A critical finding for the purpose of fracture critical inspection shall be defined as any
condition that in the judgment of the inspection team leader, may, if not corrected in a
timely manner, cause the failure of all or part of the bridge. Critical findings shall be
reported within 24 hours to the District, County, or City Bridge Engineer and to the OBS
Bridge Inspection Engineer or Regional Construction Engineer. The Bridge Office will
confer with appropriate District/County/City staff to develop short and long-term
strategies to correct the problem and will conduct audits to ensure that the bridge owner
has completed recommended actions and/or repairs.

FHWA Annual Audits

The Federal Highway Administration (FHWA) conducts annual audits of the bridge
inspection programs of Mn/DOT’s Central Office, Districts, and Counties. The OBS also
participates in these audits, Review of the fracture critical inspection process is included
within the scope of these audits.
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EXHIBIT NO: é

Date: ‘_.2'3 'B}Zj
JULIE A pive

COURY REBOSRTEY

REPORT
of the
1994 ANNUAL
FRACTURE CRITICAL INSPECTION
for the
BRIDGE NO. 9340

I-35W over the Mississippi River,
2nd Street & Railroad

performed

September 28 - 29, 1994



BRIDGE 9340: I 35W Over Railroad, Mississippi River, 2nd Streset.
ANNUAL FRACTURE CRITICAL BRIDGE INSPECTION: Sept. 26 - 29, 199%4
Inspection By: Terry Moravec

Kurt Fuhrman

Pete Wilson
Report Prepared By: Kurt Fuhrman

7 Reviewed & Edited By: Terry Moravec, P.E. - Dated: Feb. 22, ‘95

RECOMMENDATIONS:
] Repair of the hinged joint in Span #2, allowing
expansion.
° Replacement of broken and/or bolts connection
stringers to floorbeams. -
Locations: Direction Span Panel Point
No. B‘nd. 6 us
7 ug’ - -
8 U’ & U5’
So. B'nd. 8 Uue’ & U8’
7 Ull
L Replace bolts in ceonnection between Girder #3 and the
Floorbeam in Span #9%, South Bound.
. Replace the finger joints with modular joins and rework
the deck drains to make them operable.
. Rebuild the copings; both at the outboard edges and at

the median. Seal the median and replace the median
railing with "J - barrier".

] Paint the bridge. This will require a complete
cleaning of the pigeon droppings from the interior of
the box beams, after which the openings in these
members should be screened. Between cleaning and
painting an "In-Depth" inspection should be performed
and all cracked tack-welds ground out.

] Replace W 5/3 L light pole located South Bound, Span
#7, Panel Point U10'.

® Replace cotter pin in the lower connection pin of the
vertical brace at Panel Point Ul in Span #6 (over Pier
#5) .



‘GENERAL NOTES:

DESCRIPTION: The south. approach spans have 14 steel beams,
(span 1 - span 5). The truss is numbered south to north

(floor truss), west to east (stringer), {(span 6 - span 8). The
north approach spans widen to accommodate on and off ramps to
University Avenue. (15 - 18 steel beams, span 9 - span 1l) and
(span 12 - span 14, are voided deck slab).

SUPERSTRUCTURE:

GIRDERS: The paint may be chalking, some peeling and a
moderate amount of surface rust.

DECK TRUSS: The paint is covered with pigeon manure, a major
amount of surface rust, with section loss, pitting and pack rust,

FLOOR BEAM TRUSS: The paint is covered with pigeon manure, a
moderate amount of surface rust, with section loss, pitting and
pack rust.

STRINGERS: The paint may be chalking, and a moderate amount
of surface rust. :

BEARING ASSEMBLIES: Corrosion on most bearing, some debris
buildup.

SUBSTRUCTURE:
ABUTMENTS: Minor cracks, concrete is discolored.

PIERS: The north approach gpan piers have had shot-crete
applied to repair spalled areas. Vertical crack through west
columm at pler 7. ,

BRIDGE DECK:

CONCRETE DECK, SPAN 1 - SPAN 11: Full depth deck repairs,
10% of the deck are visible underneath. Most of the coping has
the bottom mat of rebar exposed in the median, random at the
outside railing.

CONCRETE SLAB, SPAN 12 - SPAN 14: Most of the coping, some
of the slab underneath is gpalled with exposed rebar.

WEARING SURFACE: Minor concrete spalls at expansion joints.

EXPANSION JOINTS: Three finger joints, several strip seal
joints.



RAILING: Concrete railing is delaminated, spalls with
exposed rebar at most post locations. Conduit under metal
railing, east side.

OTHER ELEMENTS:

APPROACH PANELS: Some relief joints need to be cut and
resealed. One transverse crack in each panel, minor spalling at
the ends next to the joints.

CHANNEL AND PROTECTION:
SIGNING: Hazard markers missing, south end.

GUARDRAIL: Plate beam guardrail at the median, length of
bridge. Minor traffic impact to plate beam guardrail, (1 post

broken, SE quadrant) expansion plate damage at end block, right
lane both directions, south end. :

DRATNAGE: Deck drains and downspouts are plugged.
SLOPE PROTECTION: Concrete panels at each abutment.

CURB AND WALK: Concrete curb along the outside railing is
delaminated, with some scaling and spalling.

MISCELLANEOUS: Rail mounted overhead signs and lighting. One
impact attenuator, north bound, at exlt ramp to University
Avenue. Navigation and under deck lighting. Parking lots under
bridge, span 1 - span 4, span 11 - span 13 . Stock piling sand
under span 8.

SPECIFIC DEFICIENCIES:

INSPECTION IN THE NORTH BOUND LANE

SOUTH ABUTMENT: Bridge seat cracked and discolored. Bearing
plates #1, #2, #3 and #4 are rusted, west side. Expansion bearing
assemblies.

SPAN 1:

PIER 1: Four concrete columns and cap, lower strut between
columns except in median area. Ten fixed and four expansion
bearing assemblies.



SPAN 2: Typical at this expansion joint. See picture #1, #2, #3,
#4. The hinged expansion bearings are inoperative. They have
expanded beyond their design limit and are unable to move apart.
The ends of the beams are in contact allowing no additioconal
expansion. These two situations combine with the result of a
completely frozen joint.

The web depth of the steel multi beams (33") increase to
(48") up to the truss at the hinge. Hinge 12’ south of pier 2.
Fourteen expansion bearing assemblies @ hinge. The bottom flange
on all beams have severe corrosion, because of the finger joint
in the deck above the hinge. '

PIER 2: Four concrete columns and cap, lower strut between
columns except in median area. Expansion bearings.

SPAN 3:

PIER 3: Four concrete columns and cap. Ten fixed and four
expansion bearing assemblies.

SPAN 4: 1
PIER 4: Four concrete columng and cap. Expansion bearings.

SPAN 5: First 71’ steel multi-beam, last 38’ deck truss. Repair
work at the north floor beam, end of the steel multi-beam span,
south end of the bridge. See picture #5. Two corroded rocker
bearings support the multi beam span on to the truss. Patches in
the overlay at the finger joint.

BEGINNING OF DECK TRUSS

PANEL POINT U0: Finger joint in the deck. Floor beam rusty.
Rusty gusset plate, deck truss #2. See picture #6.

‘'PANEL POINT Ul, PIER 5: Picture of the moveable bearing,
deck truss #2. See picture #7. Picture of the floor beam truss.
See picture #8.

The pier has two concrete columns, with upper strut. Downspout
from the deck drain at UO.



SPAN 6:
PANEL POINT U2:

PANEL POINT U3: Center floor truss, bad weld, undercut in
flange.

PANEL POINT U4: Floor trués, top chord, tack weld cracked.
Strip seal joint in the deck.

PANEL POINT US5: Tack weld cracked, floor truss, top chord.

PANEL POINT U6: Top flange of upper flcor beam truss and
stringer #10, cracked tack weld at gusset plate. See picture #9.

PANEL POINT U7:

PANEL POINT U8, PIER 6: Stringer #10 and upper floor beam
truss, bolt missing. See picture #10. Bolt broken off, upper
floor beam truss and stringer #11. See picture #11l. Bolt broken
off, upper floor beam truss and stringer #13, and the block
rotated. See picture #12.

This pier has a concrete pier wall base, with two columns in the
Mississippi river. It has rusty expansion bearing assemblies.
Strip seal joint in the deck. Drain downspout, may be plugged.

SPAN 7:
PANEL POINT U9:
PANEL POINT Ul0: Navigation light (blue).

PANEL POINT Ull: Section loss at gusset plate, bottom chord,
truss #2.

PANEL POINT Ul2: Floor truss, top chord at center has plate
welded to bottom flange, longitudinal.

PANEL POINT Ul3d: Section loss at gusset plate, bottom- chord,
truss #2. Floor truss, top chord at center, there is a four way
diagonal member that are welded transverse to the bottom flange.

PANEL POINT Ul4: Strip seal joint in the deck. Sway frame
rusty. Pictures of chipped concrete coping at the median
(midspan). See picture #13, #14. '



PANEL POINT U13‘ (15): Bad detail, 2" - 2 1/2" tack welds in
maximum tension area, floor beam truss over the main truss. See
picture #15, interior #16, exterior. (typical)

PANEL POINT Ul2’ (16): Top and bottom chord of floor beam
truss rusty in median area.

PANEL POINT Ul1ll’ (17): Floor truss, at top of chord, center
diagonal stiffener plate has a weld transverse to the bottom
flange. Top and bottom chord of floor beam truss rusty in median
area. :

PANEL POINT U10’ (18): Floor truss, at top of chord, center
diagonal stiffener plate has a weld transverse to the bottom
flange. ,

W 5/3 L light pole, traffic impact (wing), split seam
vertical 6 inches.

PANEL POINT U9’ (19): Floor truss, at top of chord, center
diagonal stiffener plate has a weld transverse to the bottom
flange. Deck drains, has rusted sway frame.

PANEL POINT UB’ (20), PIER 7: Condition of the paint under
the median, bottom chord of floor beam truss, over pier. See
picture #17. Strip seal in the deck. Floor truss, at top of
chord, center diagonal stiffener plate has a weld transverse to
the bottom flange. Severe rust on floor beam truss at the medlan.
Redi-rod installed to replace broken bolts, stringer #11 and |
upper floor beam truss, missing nut and washer. See picture #18.
Redi-rod installed to replace broken bolts, stringer #10 and
upper floor beam truss. See picture #19.

This pier has a concrete pier wall base, with two columns in the
Mississippi river. It has fixed bearing assemblies. Red
navigation light.

SPAN 8: Condition of the paint under the median, top chord of the
floor truss to diagonal bracing connection. (typical) See picture
#20.

PANEL POINT U7‘ (21): Floor truss top chord at center plate
to diagonals has a transverse tack weld to bottom flange.

PANEL POINT U6’ (22): Heavy rust on floor truss with loss of
section on top and bottom chord at median and plate to diagonal.
Condition of paint, {typical) See picture #21. Bolt from stringer
#11 to top chord of floor truss are working. Looks like they are
near failure. See picture #22.



PANEL POINT U5’ (23): Floor truss top chord, stringer #8,
bolt head broke off at bearing and weld at diagonal plate to
bottom flange transverse. Heavy rust on floor truss at the
median.

PANEL POINT U4’ (24): Heavy rugt on floor truss, and sway
frame at the median. Strip seal joint in the deck.

PANEL POINT U3’ (25): Incomplete weld, reinforcement plate
to the top flange of the floor truss, stringer #11. See
picture #23.

PANEL POINT U2’ (26): Overhead sign, full width of bridge.

PANEL POINT Ul’ (27), PIER 8: Pin rotating in east vertical,
angle brace connection to the bottom chord of floor truss. See
picture #24.

The pier has two concrete columns, with upper stfut, moveable
bearings. Concrete repair to the base of columns, increased the
diameter by 1 foot. Drain downspout from U0’ (28).

SPAN 9: First 38’ deck truss, last 130’ steel multi-beam,
{15 beam)}. There are four train tracks under this span.

PANEL POINT U0’ (28): Two rocker bearings support the multdi
beam span on to the truss. Finger joint in the deck.

END OF DECK TRUSS

Pictures of floor beam and girder #12 connection, the rocker at
the end of truss #2 underneath, (fatigue crack with ends drilled
out). See picture #25, #26, #27.

PIER 9: This pier has 4 columns with lower strut (except in
the median) and cap. Thirteen fixed and four expansion bearing
assemblies.

SPAN 10: This span has 17 beams.

PIER 10: This pier has 5 columns with lower strut (except in
the median) and cap. Eighteen expansion bearing assemblies.

SPAN 11: This span has 18 beauns.

PIER 11: This pier has 6 columns and cap. The cap has been
repaired with shot-crete. 10 SF spalled and exposed rebar, east
side of cap. Eighteen expansion bearing assemblies (steel multi-
beam, south side). Fifteen expansion bearing assemblies (slab
span, north side). Strip seal in the deck.



SPAN 12: Concrete deck slab gpan. Delaminated, spalled with
exposed rebar in median and outside coping.

PIER 12: This pler has 6 columns, with no cap. (The deck
thickness increases by 1 foot for about 6 feet, where a pier cap
normally ig.) No bearing assemblies, pier poured with the deck.

SPAN 13: Concrete deck slab span. Delaminated, spalled with
exposed rebar in median and outside coping. 100 SF of spalled
concrete with exposed rebar, bottom of slab span.

. PIER 13: This pier has 6 columns, with no cap. (The deck
thickness increases by 1 foot for about & feet, where a pier cap
normally is.) No bearing assemblies, pier poured with the deck.
SPAN 14: Concrete deck slab span. Delaminated, spalled with
exposed rebar in median and outside coping. The light cover for a

fixture is broken. Sidewalk along north side of roadway
underneath.

NORTH ABUTMENT: Fourteen expansion bearing assemblies. Strip
seal in the deck. }

 Concrete approach panel, with 24 LF transverse crack.
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INSPECTION IN THE SOUTH BOUND LANE

NORTH ABUTMENT: Strip seal in the deck.

SPAN 14: Continuous voided glab. Concrete slope paving
underneath.

PIER 13:
SPAN 13: Continucus voided slab. Roadway underneath the bridge.
PIER 12:

8PAN 12: Continucus voided glab. Metal Matic Inc. uses this area
under the bridge for a parking lot. {personnel and commercial
vehicles)

PIER 11: Strip seal in the deck.

SPAN 11: Metal Matic Inc. uses this area under the bridge for a
parking lot. (personnel and commercial vehicles)

PIER 10:



SPAN 10: Train tracks to businesses, 2 tracks switches down to
one track. (C.G.W. Railway Co.)

PIER 9:
SPAN 9: 4 train tracks. (C&N.W. Rallway Co.) Retaining wall.

Girder #3 and the connection to the floor beam, joint working.
Rocker on truss #1 below. See picture #28.

BEGINNING OF DECK TRUSS
PANEL, POINT U0’ (28): Finger joint in the deck.

PANEL POINT Ul’ (27), PIER 8: Floor beam truss rusty in the
median. Stringer #8, top flange rusty.

Paint is scraped at the expansion bearing assembly, truss #1
(moving) .

SPAN 8:

PANEL POINT U2’ (26): Floor beam truss, and sway frame rusty
in the median.

PANEL POINT U3’ (25): Ugly weld at stringer #11 and the top
chord of the floor beam truss. See picture #29.

PANEL POINT U4' {(24): Rotating pin in vertical brace
(U10 - L10) of the floor beam truss. See picture #30.
Strip seal joint in the deck..

PANEL POINT U5’ (23): Picture of the paint condition, bottom
chord (L7 - L10) of the flcor beam truss. See picture #31.

PANEL POINT U6’ (22): Bolt missing, top chord floor beam
truss, stringer #4, plug welds also. See picture #32. General
view of sway frame, looking north. See picture #33. Deck
truss #i, top chord, 2 rough tack welds, north of Ué&’ {22} .

PANEL POINT U7’ (21): Floor truss rusty in median. Stringer
#2, top flange rusty. L7’ - U7‘ vertical, (bad cutout, old paint)

PANEL POINT U8’ (20), PIER 7: Strip seal joint in the deck.
.Stringer #4 and upper floor beam truss, broken bolt. See picture.
#34, #35. Under stringer #2, diagonal brace bent, floor beam
_truss. On sway frame gusset plates, some rivets are rusty.



SPAN 7: 905 LF transverse cracks with efflorescence. Deck drain,
both sides U8’ - U9’

PANEL POINT U9’ (19): Sway frame and gusset plate
connection, some rivets rusty in the median area. View south
under median. See picture #36.

PANEL POINT U1l0‘ (18): Loose bolt, stringer #2, top chord,
floor beam truss (probably never tight). See picture #37.

Ul8 - Ul7 (Top Chord) Six inch nicks on exterior, 15°‘ south
of U188, truss #1.

PANEL POINT Ull’ (17): Typical views of underside of the
deck. See picture #38, #39. :

L17 - L16 (Bottom Chord) Nick in bottom chord, truss #1.
PANEL POINT Ul2* (16):

Ul6 - L15 (Diagonal) Nicks on diagonal, 1 inside, 2 outside?
L1l6 - L15 (Bottom Chord) Nick in bottom chord, truss #1.

PANEL POINT Ul3’ (15): Looking west at downtown Minneapolisg. .
See picture #40.

PANEL POINT Ul4: Stringer #4 top flange rusty. Bad welds at
gusset plate and truss #1 bottom chord. Deck drains both sides.
Strip seal joint in the deck.

PANEL POINT U1l3: Pack rust at connection, bottom chord truss
#1 and sway frame. (rusty rivets, gusset plate).

PANEL POINT Ul2: Bottom chord, floor beam truss rusty in the
median. : :

PANEL POINT Ull: Bolt broken, stringer #4 {(north gide). See
picture #41. Two bolts broken, stringer #4 (south side). See
picture #42. Stringer #4 (south side) has lifted approximately
3/32". See picture #43.

PANEL POINT Ul0: Rusty bottom chord of floor beam truss in
median area,

Ul0 - U9 (Top Chord) 2 spots ground out, truss #1.
PANEL POINT US:

L9 - U8 (Diagonal) One spot ground out, truss #1.
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PANEL POINT UB, PIER 6: Deck drains both sides, downspout
east side. The sway frame is rusty at the two connection points
in the median area. Strip seal joint in the deck.

SPAN 6: 510 LF transverse cracks with efflorescence.

PANEIL POINT U7: Pin rotating, vertical brace at the bottom
chord of the floor beam truss (U7 - L7). See picture #44.

PANEL POINT U6: Couges from construction, top flange of
floor beam truss (US - U4). See picture #45. Overhead sign. Three
ground out spots on the lower chord floor beam truss.

PANEL POINT US:

PANEL POINT U4: Strip seal joint in the deck. Conduit broke
at light pole.

PANEL POINT U3:

Nick on bottom chord L2 - L3. [1994]

PANEL POINT U2:

PANEL POINT Ul, PIER 5: Cotter pin migsing, vertical brace,
lower connection to the bottom chord of the floor truss. See

picture #46. Downspout from the deck drain at UOC.

PANEL POINT UQ: Finger joint in the deck, some patches in
the overlay. Slope paving between U0 and Ul.

END OF DECK TRUSS
SPAN 5: Picture of rocker bearing, on deck truss #1 and the floor
beam of the steel multi-span section. See picture #47.
Picture of the multi-beams that tie into the floor beam. See
picture #48.
PTER 4:
SPAN 4:
PIER 3:
SPAN 3:

PIER 2:
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SPAN 2: Hinge 12' south of pier #2. The bottom flange of beams
#1, #5 were tight. At beam #5, see picture #49. Picture #50,
below finger joint at beam $#5. At hinge and beam #4, picture of
the debris. See picture #51. At hinge and beam #1, outside coping
west side, see picture #52. 10 SF of spall in overlay at the
finger joint. Expansion plate missing, both sides of south bound.

PIER 1:
SFAN 1: Concrete siope paving underneath.
SOUTH ABUTMENT:

South approach panel is concrete, with one trangverse crack in
it. Relief joint needs resealing.

12
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H
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Picture #3
Hinge @ Span #2
No. B'nd.

Picture #4
Hinge @ Span #2
No. B'nd.
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Picture #5
Repair to Floorbeam @ End of Multi-Beam Span
No. B'nd., Span #5, Deck Truss #2

Picture #6
Deck Truse #2
Span #4, P/P-U0, No. B'nd.

15



Picture #5
Repair to Floorbeam @ End of Multi-Beam Span
No. B’nd., Span #5, Deck Truss #2

Picture #6
Deck Truss #2
Span #4, P/P-U0, No. B'nd.
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Picture #7
Expansion  Bearing
Pier #3, No. B'nd.

Picture #8

Floor Beam Truss #1
Span #5, P/P-Ul

No. B'nd.
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Picture #9
Cracked Weld
Span #6, P/P-6, B'nd.

Picture #10
Missing Bolt @ Stringer #10
Span #6, P/P-U8, No. B’nd.
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Picture #11
Migsing Bolt @ Stringer #11
SPan #6} P/P'Ua; NO. B'I!.d-

Picture #12
Migsing Bolt @ Stringer #13
Span #6, P/P-U8, No. B'nd.

18



Picture #13
Chipped Concrete - Underside of Deck @ Median
Span #7, P/P-Ul4(midspan), No. B'nd.

Picture #14
Chipped Concrete - Underside of Deck @ Median
Span #7, P/P-Ul4 (midspan), No. B’nd.
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Max.

Max.

Picture #15
Bad Detail - 2" to 2 1/2" Tack Welds
Tension in Floor Truss over Deck Truss
Span #7, P/P-Ul3’, No. B’nd.

Picture #16
Bad Detail - 2" to 2 1/2" Tack Welds
Tension in Floor Truss over Deck Truss
Span #7, P/P-Ul3", No. B'nd.
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Picture #17
Condition of Paint on Floor Truss
Span #7, P/P-U8’, No. B'nd.

Picture #18
Broken Bolts Repaired with Red-Rod, Nut Missing
Stringer #11, Span #8, P/P-U8’, No. B’nd.
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Picture #19
Broken Bolts Repaired with Red-Rod
Stringer #10, Span #8, P/P-U8’, No. B'nd.

Picture #20
Typical Condition of Paint Under Median
Top Chord of Floor Truss to Diagonal Bracing Connection
Span #8, No. B'nd.
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. Picture #21
Heavy Rust on Bottom Chord of Floor Truss Under Median
Span #8, P/P-U6’, No. B’nd.

Picture #22
Bolts Working - Probably Near Failure
Stringer #11 to Floor Truss Connection
Span #8, P/P-U6', No. B'nd.
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. Picture #23
Incomplete Weld of Reinforcement Plate to Top Flange
Floor Truss - Span #8, P/P-U3’, No. B'nd.

Picture #24
Pin Rotating Angle Brace to Bottom Chord of Floor Truss
Span #8, P/P-Ul’, No. B’'nd. '
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Ploture #25
Fatigue Crack Drilled Out
Girder #1l2 to Floor Beam Connection
Span #9, Deck Truss #2, No. B'nd.

Picture #26
Fatigue Crack Drilled Out
Girder #12 to Floor Beam Connection
Span #9, Deck Truss #2, No. B’nd.
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.. Plecture #27
Fatigue Crack Drilled Out
@Girder #12 to Floor Beam Connection
Span #9, Deck Truss #2, No. B’ad.

Picture #28
Connection

' Working
Girder #3 to
Floor Beam
Span #3

So. B'nd.
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Picture #29
Ugly Weld @ Stringer #1l1 to Flocor Truss Connection
Span #8, P/P-U3’, So. B’nd.

Picture #30
Rotating Pin in Vertical Brace (Ul0-L1l0) of Floor Truss
Span #8, P/P-U4’, So. B'nd.
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Picture #31

" Paint Condition - Bottom Chord of Floor Truss
Span #8, P/P-U5’, So. B'nd.

Picture #32
Broken Bolt - Stringer #4 to Floor Truss
Span #8, P/P U6’, So. B’'nd.
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Picture #33
General View of Sway Framing
Looking North, Span #8, P/P-U6’, So. B’nd.

o

Picture #34
Broken Bolt - Stringer #4 to Floor Truss
Span #8, P/P U8’, So. B'nd.
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Picture #35
Broken Bolt - Stringer #4 to Floor Truss
Span #8, P/P U8’, So. B'nd.

Picture #36
Looking South
Under Median
Span #7, P/P-U9’
So. B'nd
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i Picture #37 '
Loose Bolt - Stringer #2 to Floor Truss Connection
Span #7, PB/P-UL0’, So. B'nd.

Picture #38
Typical View of
Underside of Deck
Span #7, P/P-11'
So. B’nd.
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Picture #39
Typical View of
Underside of Deck
Span #7, p/P-11-
So. B’nd..

Picture #40
View from Under the Bridge
Looking West at Downtown Minneapolis
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Picture #41
Broken Bolt - Stringer #4 to Floor Truas
Span #7, P/P Ull, So. B’nd.

Picture #42
2 Broken Bolts - Stringer #4 to Floor Truss
‘ Span #7, P/P Ull, So. B’nd.
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Picture #43
Stringer #4 Lifted 3/32"
Span #7, P/P-11, So. B’nd.

Picture #44
Pin Rotating - Vertical Brace @ Bottom Chord of Flocor Truss
Span #6, P/P-U7, So. B’'nd.
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Picture #45
Gouges in Top Chord of Floor Truss
Span #6, P/P-U6, So. B'nd.

Picture #4
Misging Cotter Pin
Vertical Brace to Lower Chord of Floor Truss
Span #6, P/P-Ul, So. B'nd.
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, Picture #49 _
Hinge in Beam #5 - Ende of Beam Touching
Span #2, So. B'nd.

Picture #50
Hinge in Beam #5 - Ends of Beam Touching
Span #2, So. B’nd.
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N Picture #51
Hinge in Beam #4 - Debris Below Finger Joint
Span #2, So. B’'nd.

Picture #52
Hinge in B’m #1
Span #2,

Sc. B'nd.

38
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. 08/02/2007 . : . RN - Page1-of4
- Crew Number. 7627 Mn/DOT BRIDGE INSPECTION REPORT
Inspecior: INSPECTOR )
BRIDGE 9340 I 35W OVER RR, MISS R, 2ND ST & RD - INSP, DATE: 07-12-1996
County: HENNEPIN rLocalion: 1.0 MINE OF JCT TH 94 Length: 11,8070
City: MINNEAPOLIS Route: [STH35W  Ref, Pt; 018+00.538 Deck Width:  113.3 ft (Varies)
Township: Control Section: 2783 Maini. Area: METRO  Rdwy. Area / Pct, Unsnd: 201,511 sq
Section: 25 Township: 028N Range: 24W Local Agency Bridge Nbr: . Paint Area / Pct. Unsnd: 490,200'sg ft 20 %
Span Type: CSTL BEAM SPAN ’ _ - .
: : b: : .
N8B! Deck:6 Super:4 Subi8 Cham8 CulviN Open, Posted, Closed: OPEN
Appraisal Ratings - Approach: 8 Waterway: 8 MN Scour Code:  L-STBLILOW RISK Def. Stat: 8.0, Suff, Rate:
Required Bridge Signs - Load Posting: NOT REQUIRED  Traffic: NOT REQUIRED ' ‘
Horizontal: NOT REQUIRED  Vertical: NOT APPLICABLE
STRUGTURE UNIT: 0 ' .
ELEM . ary ‘ary ary QrY Qry
NBR ELEMENT NAME ENV INSP. DATE QUANTITY CS1, C52 CS3 CS4 css
22 LS O/L {CONG DECK) 2 07-12-1985 219,086 SF 0 219,089 0 0 0
10-13-1995 219,086 SF 0 219,089 -0 0 0
Notes: .
48 LS O/ {(CONC SLAB} 2 07-12-1986 219,086 SF 0 1] 1) 0 0
Notes:
300 STRIP SEAL JOINT 2 07-12-19%6 35 LF 315 1] ¢ N/A N/A
10-13-1995 318 LF 318 o 0 NA NIA
Notes: ’
301 POURED DECK JOINT 2 07421996 2,924 LF 1,023 1] 1,901 N/A N/A -
' 10-13-1885 255 LF 255 - [ [} NIA NIA
Notes: ’ ;
303 ASSEMBLY DECK JOINT 2 07-12-19986 326 LF 326 0 0 NIA NIA
' 10-13-1995 326 LF 326 0 0 N/A NIA
Notes:
32t CONC APPROACH SLAB 2 07-12-1996 4 EA 0 4 1] 1] N/A
40-13-1995 2EA 2 o 0 0 N/A
Notes:
333 RAILING -OTHER ) 2 07121896 3,814 LF o 3,318 496 NIA N/A
10-13-1985 3,814 LF ‘ 1] 3,318 496 N/A N/A
Notes: '
334 METAL RAIL-COATED 2 07-12-1998 3,814 LF 3814 0 0 o 0
10-13-1995 3,814 LF 3,614 1] 0 0 1}
Notes: ’
107 PAINTED STEEL GIRDER 2 07-12-1006 10,586 LF 0 9,113 1,377 106 " 0‘
10-13-1985 10,596 LF 0 9113 1,377 106 0
Notes: -

8/20/33/79) [1968] BRIDGE PAINTED WITH LEAD BASE SYSTEM. 1995} THE
PAINT SYSTEM IS 20% UNSOUND.

#) SPANS #1-5 AND #0-11. [1095] THE BEAMS HAVE MINCR CHALKING

THROUGHOUT. THERE IS FLAKING RUST ON THE BOTTOM FLANGE OF THE BEAMS
ADJACENT TO THE MEDIAN, THE BEAMS HAVE SEVERE CORROSION AT THE HINGES
{SPAN #2), welded cover plates - multi beam spans.




08/02/2007 ) ’ Page 2 pf4
- Grew Number. 7627 ' Mn/DOT BRIDGE INSPECTION REPORT
- Inspector: INSPECTOR :
* BRIDGE 9340 | 35W OVER RR, MISS R, ZND ST & RD INSP. DATE: 07-12-1996
'STRUGTURE UNIT: 0 ' . : '

ELEM : ' QTY ary QTyY Qry QrY
NBR ELEMENT NAME " ENV INSP.DATE QUANTITY CS1 C52 CS53 CS4 C85
113 PAINT STEEL STRINGER 2 07-12-1996 14,806 LF 1] 14,747 ' ] 149 0

10-13-1985 14,896 LF o 14,747 0 149 1]
Notes: .
131  PAINT STL DECK TRUSS 2 07121998 . 2427 LF L1} . 0 1,914 213 0
’ 10-13-1995 | 2,127 LF 0 ] 1,914 213 Q
Notes: . .
20/187H61) THE TRUSS MEMBERS HAVE NUMERGCUS POOR WELDING DETAILS
(INCLUDING TACK WELDS ON THE INTERIOR STIFFENER PLATES). [1995] THE
INTERIOR OF THE TRUSS MEMBERS HAVE EXTENSIVE SURFACE RUST {SOME
PITTING), AND SEVERE PIGEON DEBRIS. THERE IS CORROSION {WITH PACK RUST
AND SURFACE PITTING) AT THE FLOORBEAM AND SWAY BRACE CONNEGCTIONS.
182 PAINT STL FLOORBEAM 2 0o712-1 99_6 3,348 LF 0 2,645 268 435 4]
10-13-1995 3,348 LF 1] 2,645 268 435 0
Notes: THE
FLOORBEAM TRUSSES HAVE NUMERQUS POOR WELDING DETAILS {INCLUDING PLUG
WELDED WEB REINFORCEMENT PLATES, AND TACK WELDS & WELDED CONNECTION
PLATES IN TENSION ZONES). [1984] THE FLOORBEAM TRUSSES HAVE CHALKING
THROUGHOUT, WITH SEVERE FLAKING RUST BELOW THE MEDIAN. {1995] THE END
FLOORBEAMS, AND THE "CROSSBEAMS® (BELOW OPEN FINGER JOINTS) HAVE
SEVERE CORROSION AND EXTENSIVE DEBRIS (SHOULD BE FLUSHED), [1986] THE
SOUTH CROSSBEAM DEVELOPED CRACKS {IN WEB STIFFENER) AT THE EAST ROCKER -
HINGE (THE HINGE HAD FRQOZEN) - THE CRACKS WERE DRILLED OUT, AND
BRACING WAS ADDED (BEAMS #11 & #12), {1992] THE NORTH CROSSBEAM
DEVELOPED A CRACK IN THE WEB STHFFENER WELD {AT EAST ROCKER HINGE) -
THIS WAS DRILLED OUT, [_1 984] AT THE NORTH CROSSBEAM, THE BEAM #3
CONNECTION IS "WORKING" - THE BOLTS SHOULD BE REFLACED.
373 STEEL HINGE ' 2 07-12-1606 1EA 1 4] 0 0 o]
10-13-1985 1T EA 1 0 ] 0 0
Notes;
46} [“1 966] THE HINGE SUPPORTING THE EAST END OF THE SOUTH CROSSBEAM
FROZE (DAMAGING THE CROSSBEAM) -
380 SECONDARY ELEMENTS 2 07-12-1956 J1EA 0 0 1 0 NIA
10-13-1085 1EA . 0 0 1 [} N/A
Notes:
311  EXPANSION BEARING .2 07-12-1996 125 EA 83 42 1] N/A - NIA
. 10-13-1985 125 EA 125 o] 1] NIA NIA
Notes: .
313  FIXED BEARING 2 07-12-1996 35 EA 35 0 0 N/A N/A
10-13-1096 . 35EA 35 0 0. NA NiA
Notes:
205 CONCRETE COLUMN 2 07-12-1996 52 EA 51 17 0 0 MNIA.
10-13-1995 52 EA ] 51 1 0 0 NIA,
Notes: B
41) [1995] PIER #11 HAS EXTENSIVE SHOT-CRETE REPAIRS, WITH 10 §F OF
SPALL (EXPOSED REBAR) AT BOTH EAST AND WEST END.
210 CONCRETE'PIER WALL . 2 07121996 ’ 168 LF 188 0 0 4] NIA,

10-13-1805 168 LF 168 0 0 ) NIA



"Page 3 of 4

08/02/2007 . .
Crew Number, 7627 Mn/DOT BRIDGE INSPECTION REPORT
Inspectar: INSPECTOR )
BRIDGE 9340 135W OVER RR, MISS R, 2ND ST&RD !NSP. DATE: 07-12-1996
STRUCTURE UNIT: 0 ’ ’
ELEM ) Qry ary QrTy Qry aTy
NBR ELEMENT NAME ENV INSP. DATE QUANTITY CS1 cs2 cs3 CS 4 CSs
Notes: S
215 CONCRETE ABUTMENT 2 07-12-1908 255 LF 255 o "0 0 NIA
10-13-1085 255 LF 255 a 0 -0 NIA
Notes:
234 CONCRETE CAP 2 071219886 B19 LF - 680 131 8 0 N/A
10-13-1895 - 818 LF 680 139 4] 0 NiA
Notes:
356 FATIGUE CRAC_KII\jG 2 07-12-1986 1 EA 1 1] 0 NIA N/A
10-13-1895 1EA 1 0 0 NIA N/A
Notes:
357 PACKRUST 2 7121996 1EA 0 1 0 o] N/A
10-13-1995 1EA 0 1 0 o N/A
Notes:
358 CONGC.DECK CRACKING 2 07-12-1996 1EA 0 1 0 0 NIA
) ' 10-13-1905 1 EA 6 1 0 G A
Notes:
358 CONC DECK UNDERSIDE "2 07-12-1996 | 1EA 0 o D 1 0
10-13-1585 1EA ¢ 0 o] 1 0
Notes: -
360 SETTLEMENT 2 07-12-1998 1 EA 1 0 0 NiA N/A
Notes;
361 SCOUR 2 07-12-1986 1 EA 1 0 [} NFA N/A
’ 10-13-19895 1EA 1 1} 0 N/A NIA
Notes: '
363 SECTION LOSS 2 07-12-1996 1 EA o 1 0 o} WA
) 10-13-1995 1EA 0 1 0 0 NA
" Notes:
981 SIGNING 2 07-12-1986 1EA 1] o 1 1] o
10-13-1995 1EA 0 0 1 1} 4]
Notes: h
982 GUARDRAIL 2 07-12-1996 1EA 0 1 1] MiA NfA
’ 10-13-1895 1EA ] 1 0 N/A, NIA
Notes:
984 DRAINAGE 2 07-12-1986 1EA Q0 0 1 NiA N/A
10-13-1995 1 EA 0 0 1 NA NIA
Notes:
985 SLOPES 2 07-12-1998 1EA. 1 0 0 N/A, N/A
10-13-1995 1EA 1 0 0 N/A NIA

Nofes;



08/02/2007 _ : Page 4 of 4
Crew Number 7627 Mn/DOT BRIDGE INSPECTION REPORT

. Inspector: INSPECTOR ,

" BRIDGE 9340 | 35W OVER RR, MiSS R, 2ND ST & RD INSP. DATE: 07-12-1986
STRUCTURE UNIT: 0 ' .
ELEM : QTyY aTyY QTY QrY Qry
NER EL EMENT NAME ENV INSP.DATE  QUANTITY CS1 cs2 53 CS 4 CS5

986 CURB & SIDEWALK 2 07-12-1896 1 EA ] 1 0 N/A NIA
10-13-1995 1EA 0 1 0 A NIA
Notes; '
968 MISCELLANEOUS- 2 07121998 1 EA 0 1 ) NIA N/A
: 10-13-1095 1 EA 9 1 0 NIA N/A
HNoles: ’

General Notes:  *BRIDGE #9340 YEAR 1996

NOTE: SEE FRACTURE CRITICAL REPORT FOR ADDITIONAL INFORMATION.

Inspector's Slgnature ' Reviawer’s Signaiure / Date
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¥

Section: 26 Township: 029N Range: 24w

Span Type:

CSTL BEAM SPAN

Local Agency Bridge Nbr;

NBI Deck:6 Super:4 Sub:6 Chan:8 Culv:N

Open, Posted, Closed:

OPEN

Paint Area / Pct. Unsnd:

E}{i-!im?_.{"i:wq
08/02/2007 Datp:. 3 am—:-mjmg«-Page 10f 4
Crew Number: 7627 z

Inspector: INSPECTOR Mn/DOT BRIDGE INSPECTION REPORT fey e _—

EBRIDGE 9340 | 35W OVER RR, MISS R, 2ND ST & RD INSP. DATE: 08-04-1997

éouniy: HENNEPIN Location: 1.0 MINE OF JCT TH 64 Length; 1,907.0 ft

City: MINNEAPOLIS Route: ISTH3I5W  Ref Pt: 018+00.538 Deck Widih,  113.3 ft (Varies)

Township: Conirol Section: 2783 Maint. Area: METRO Rdwy, Area / Pct. Unsnd: 201511 sqgft

490,200 sy ft 20 %

Appraisal Ratings - Approach: 8 Waterway: & MN Scour Code:  L-STBL;LOW RISK Def. Stat:  S.D. Suff. Rate:
Required Bridge Signs - Load Posting: NOT REQUIRED  Traffic: NOT REQUIRED
Horizontal: NOT REQUIRED  Vertical: NOT APPLICABLE
STRUCTURE UNIT: 0
ELEM QTy QY Qry QTy QTy
NBR ELEMENT NAME ENV INSP. DATE QUANTITY" CS 1 CS2 CS3 CS4 CS6
22 LS O/L (CONC DECK) 2 08-04-1997 219,086 SF 0 218089 0 o 0
07-12-1996 219,086 SF 0 219,089 0 0 0
Notes:
48 LS O/L {CONC SLAB) 2  08-04-1597 219,086 SF 0 219,089 0 0 0
07-12-1996 219,086 SF 0 0 ¢ 0 0
Notes:
300 STRIP SEAL JOINT 2 08-04-1997 946 LF 208 0 38 NIA NIA
07-12-1996 3156 LF 315 0 0 NIA N/A
Notes:
. 301 POURED DECK JOINT 2 08-04-1997 2,924 \F 1,023 0 1,901 N/A N/A
' 07-12-1996 2,924 LF 1,023 0 1,801 N/A N/A
Notes:
303 ASSEMBLY DECK JOINT 2 08-04-1097 326 LF 326 0 g NIA NIA
07-12-1096 326 L.F 326 0 0 NIA NIA
Notes:
321 CONC APPROACH SLAB 2 08-04-1997 4 EA a 4 0 0 NIA
07-12-1996 4 EA 0 4 0 t] NIA
Notes:
107 PAINTED STEEL GIRDER 2 08-04-1997 10,596 LF 0 9,113 1,377 106 0
07-12-1996 10,696 LF 0 9,113 1,377 106 0
Notes: ]
8/20/33/79) [1968] BRIDGE PAINTED WATH LEAD BASE SYSTEM. [1995] THE
PAINT SYSTEM IS 20% UNSOUND.
8) SPANS #1-5 & #9-11. WELDED COVER PLATES AT SOUTH END. [1995] BEAMS
HAVE MINOR CHALKING THROUGHQUT, WITH FLAKING RUST ON THE BOTTOM FLANGE
OF THE BEAMS ADJACENT TO THE MEDIAN. BEAMS HAVE SEVERE CORROSION
AT THE HINGES (SPAN #2).
113 PAINT STEEL STRINGER 2 08-04-1997 14,866 LF 0 14,747 0 149 0
07-12-1996 14,896 LF 0 14,747 0 149 0
Notes: '
_131  PAINT STL DECK TRUSS 2 08-04-1087 2,127 LF 0 0 1,914 293 0
07-12-1996 2,127 LF 0 0 1,914 213 0



¥

08/02/2007 Page 2 of 4

Crew Number. 7627
Inspoctor: INSPECTOR Mn/DOT BRIDGE INSPECTION REPORT
--BRIDGE 9340 1 35W OVER RR, MISS R, 2ND ST & RD INSP. DATE: 08-04-1997
STRUCTURE UNIT: 0
ELEM QTyY QTY QTy QTY QTy
NBR ELEMENT NAME ENV INSP, DATE QUANTITY C581 cs?2 CS3 CS4 CS5
Notes;

20/157/161) TRUSS MEMBERS HAVE NUMEROUS POOR WELDING DETAILS
{INCLUDING TACK WELDS ON THE INTERIOR STIFFENER PLATES). [1995]
INTERIOR OF THE TRUSS MEMBERS HAVE EXTENSIVE SURFACE RUST (SOME
PITTING), AND SEVERE PIGEON DEBRIS. GORROSION (WiTH PACK RUST AND
SURFACE PITTING} AT THE FLOORBEAM AND SWAY BRACE CONNECTIONS.

152 PAINT STL FLOORBEAM 2 08-04-1997 3,348 LF 0 2,645 268 435 0

07-12-1966 3,348 LF 0 2,645 268 435 0

Notes: FLOORBEAM

TRUSSES HAVE NUMEROUS POOR WELDING DETAILS (INCLUDING PLUG WELDED WEB

REINFORCEMENT PLATES, AND TACK WELDS & WELDED CONNECTION PLATES IN

TENSION ZONES). [1994] FLOORBEAM TRUSSES HAVE CHALKING THROUGHOQUT,

WITH SEVERE FLAKING RUST BELOW THE MEDIAN. [1995] END FLOORBEAMS &

"CROSSBEAMS" (BELOW OPEN FINGER JOINTS) HAVE SEVERE CORROSION AND

EXTENSIVE DEBRIS (SHOULD BE FLUSHED). [1986] SOUTH CROSSBEAM DEVELOPED

CRACKS (IN WEB STIFFENER) AT THE EAST ROCKER HINGE (THE HINGE HAD

FROZEN) - THE CRACKS WERE DRILLED OUT, AND BRACING WAS ADDED (BEAMS

#11 & #12). [1992] NORTH CROSSBEAM DEVELOPED A CRACK IN THE WEB

STIFFENER WELD (AT EAST ROCKER HINGE) - THIS WAS DRILLED QUT. [1094}

AT THE NORTH CROSSBEAM, THE BEAM #3 CONNECTION IS "WORKING® - THE

BOLTS SHOULD BE REPLACED. [1897] NORTH CROSSBEAM HAS ADDITIONAL WELD

CRACKING BELOW THE EAST ROCKER (NEEDS REPAIRY.

373 STEEL HINGE 2 08-04-1997 18 EA 0 0 0 4 14

07-12-1996 1 EA 1 o 0 0 0
Noies:

48) [1988] HINGE SUPPORTING THE EAST END OF THE SOUTH CROSSBEAM FROZE
(DAMAGING THE CROSSBEAM) - PIN WAS REPLACED.

380 SECONDARY ELEMENTS 2 (8-04-1997 1EA 0 0 1 ¢ NIA
07-12-1996 1 EA 0] 0 1 0 N/A

Notes:
311 EXPANSION BEARING 2 08-04-1997 125 EA 83 42 0 N/A NIA
07-12-1996 125 EA 83 42 0 NfA NIA

Notes:
313  FIXED BEARING 2 08-04-1997 353 EA a5 0 0 N/A NFA
07-12-1996 35 EA 35 0 0 NIA NIA

Notes:
205 CONCRETE COLUMN 2 08-04-1097 ' 52 EA 51 1 Q 0 NIA
07-12-1996 52 EA 51 1 1] 0 NIA

Notes:

41) [1995] PIER #11 HAS EXTENSIVE SHOT-CRETE REPAIRS, WITH 10 SF OF
SPALL (EXPOSED REBAR) AT BOTH EAST AND WEST END.

210 CONCRETE PIER WALL 2 08-04-1997 168 LF 168 0 0 ¢] N/A
07-12-1996 168 LF 168 0 0 0 NIA

Notes:
"215 CONCRETE ABUTMENT 2 08-04-1997 255 LF 255 0 0 0 N/A
07-12-1996 255 LF 255 a 0 0 NIA

Notes:




Notes:

08/02/2007 Page 3 of 4
Crew Number: 7627 Mn/DOT BRIDGE INSPECTION REPORT
inspector: INSPECTOR
- BRIDGE 9340 1 35W OVER RR, MISS R, ZND ST & RD INSP. DATE: 08-04-1997
5TRUCTURE UNIT: 0
ELEM QTY Qly Qrvy QTy QTy
NBR ELEMENT NAME . ENV INSP. DATE QUANTITY CS81 cS2 Cs3 CS4 Cs5
234 CONCRETE CAP 2 08-04-1997 819 LF¥ 680 131 8 0 NIA
07-12-1996 819 LF 680 131 8 0 N/A
Notes:
356 FATIGUE CRACKING 2  08-04-1997 1 EA 0 ] 1 N/A, . N/A
07-12-1996 1EA 1 0 0 N/A N/A,
Notes:
357 PACK RUST 2 08-04-1997 1EA 0 1 o] 0 NIA
07-12-1996 1EA 0 1 0 0 NIA
Notes:
358 CONC DECK CRACKING 2  08-04-1997 1 EA o] 1 0 ] N/A
07-12-1996 1EA 0 1 0 0 N/A
Notes:
358 CONC DECK UNDERSIDE 2 08-04-1997 1EA 4] 0 0 1 ]
07-12-1996 1 EA 0 0 [ i o]
Notes:

360 SETTLEMENT 2  08-04-1997 1EA 1 0 0 N/A NIA
. 07-12-1996 1EA 1 0 0 N/A NIA
} Notes:

361 SCOUR 2  08-04-1957 1 EA 1 W] &) N/A N/A

07-12-1696 1EA 1 0 0 NIA N/A
Notes: .
363 SECTION LOSS 2  08-04-1997 1 EA 0 1 0 0 N/A
07-12-1996 1EA 0 1 0 0 N/A

Notes:
981 SIGNING 2 08-04-19597 1EA 0 0 1 0 1]
07-12-1996 1EA 0 D 1 0 0

MNotes:
982 GUARDRAIL 2 08-04.1997 1 EA ¢] 1 4] NIA N/A
07-12-1996 1 EA 0 1 0 N/A N/A

Notes:
984 DRAINAGE 2 (8-04-1997 1EA Q 0 1 N/A N/A
07-12-1996 1 EA 0 0 1 N/A N/A

Notes:
985 SLOPES 2  08-04-1997 1 EA 1 8] 0 N/A N/A
07-12-1996 1EA 1 0 0 N/A N/A

Notes:
. 986 CURB & SIDEWALK 2 08-04-1997 1EA ] 1 0 N/A N/A
i 07-12-1996 1EA 0 1 0 NIA N/A




08/02/2007 Page 4 of 4

Crew Number: 7627
Inspeetor: INSPECTOR Mn/DOT BRIDGE INSPECTION REPORT
" 3RIDGE 9340 | 35W OVER RR, MISS R, 2ND ST & RD INSP. DATE: 08-04-1997

"STRUCTURE UNIT: 0

ELEM QTY QTY QrY QTY QTY
NBR ELEMENT NAME ENV INSP. DATE QUANTITY CS 1 cs2 CS3 CcS4 CS5
888 MISCELLANEOUS 2 08-04-1897 1 EA 0 1 0 NIA NIA

07-12-1996 1 EA 0 1 0 NIA NA
Notes:

General Notes:  *BRIDGE #9340 YEAR 1997

BRIDGE CONSTRUCTED IN 1967. SEE FRACTURE CRITICAL REPORT FOR
ADDITIONAL INFORMATION.

Inspecior's Signature Reviewer's Signature / Date



68



RN P ENEEEEENESESEE"ENRESNENSEENR"SN

Initidl Inspection Beport For:

Prepared for:

Mn/DOT

Preparad by.

- Thrgaher Square

700 Third Btrast South

Minnzapsiis, NN 5B414:1188

June 8th~Jurre 13, 2003

9340_FC12_001,pdf




EEPEEAERNENENNEEEER "ANNRBESERENENNR"SN

1. Introdugtion. ..o, — e cereneseesneenees exreb RS e ps st s seces e .
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3. Bearing and Joint Marks-for FUIre REfrenEs ........oovevvvionrero oo ivernenen ..... 2
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Appendices o

s Appendix A~ Documented Phiota Log

«  Appendix B - Inspection Photographs
« Appendix C - Key Plans
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Initial Bridge Inspection

We Hiave cempietedew ismited ﬂeld‘?nspeciucn of themaln trus
River). Thie fris ' e

of URB's & inspiection personnel |
structaraf efanditiea af kay suparstrucfum eamﬁanerﬂs

8, inis [lanaaus "nnectmns and bmcmg members Uﬁs waslo mark tﬁe bearing

aﬁﬁgsi ik record the temparatare 5o that ofiservations of potantial mevementcould be

‘wais 1o docurnent the conglion of key members and ereate-a phote log of the-Inspection

t tie-truss-on the inspection dates. Finally URS was to cominent on
cal detaliswithin the triss.

lnfennafsan wil be presenteciby breai{irag the report ifito major topios-followed by a biref discussion of the major items
for each topic. The attached photo log and fmage CD can be referenced forspaeific pictutes of varius areas within
the truss.

See Ap;zendix A B, and C far photo ag, mspection phatographs and kay plans. The overall condition of the truss
members was-found to be in relafively good condition from a-corresion standpoint. Minimal surface rusting was found
on the exterior of the triss members. Cofrosion that was locatéd on the tiuss members-and connections was generally
concentrated nedr the deck joints, leading 1o the cenclusion tiat feakage from the bifdge-deck is cortributing
subistantially to the-corrosion, There was also corrosion within:the truss chord membars:at thve.tab connestion
aﬁachment of ihe irtemal diaphtagins. This topic will be discussed if greater detall ldter inthe repoft,

] | <€ ,-:Yﬁflﬁia‘t&a?éﬁﬁ Qf‘ﬁia}aaaﬁﬁganévem timkeeatiﬁgsaf gﬁnﬁ.ﬁh&féﬁé?
i:_ ,sagéapgeat ba “ffszeﬂ place.

= The:accessdo ohearve the rocker Beark SWas vary --e! ifioult due fo-the-construction:detafle. The bearings:are bailt
into “pbakeﬁ* i the floor beam: with ind igs ﬂ@ Baaring. 8o debng was toked inihie pocket
and it was impossibie o visualiv defs b
Thie bearings ware marked so that pa%snﬁafi mmvements couké be
determinad i the fufure under differenttemperature sonditions. The-
bearing marking will be discussed in gredter detail later in 1o report.

« Jolet Goriditoris

The condition of the dagk jairits was: found tobe.good excapt fora fow
tignt fingers in the fnger joints, He the:eotidition of fhe
-waterproafing was hard te-determine. Therewas svidenoe that the.
deck jolnts had lsaked of wers-carently leaking as Indigated lzy the
' aeneémretéa mmﬁm gtihe memt%ma A @’r naar tnam}@;mnz&

vRS ' - - st 1

9340_F012_001.pdf |
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Initiaf Brfdge Inspection

nd by permanaiit marker in suh & ftidnner to determine f the beatirigs

hanges intemperature. Alfof e expansion beafigs were to be marked

Typlal Matleibg of Fockey Bearfiigs

TypKal ey of Finger delfils

atross the ntéfe?me of the rollers andonto the lower

béﬁrsng plate.
«  Ling-2wasto be marked hotizentally-across:the taoth df the-rellers onto: the:shisldihald down plate:
v Lire3 was o be marked vertically-from the shieifhald down;plate ento the uriderside of the upper plate.

Two lings of reférence wers flanngd for marking of té feekert ,eaﬂngs
= Ling 1 wasto bemarked plumb from the cenitar-on the rocker pint -and extended down onto the:sapporting casting,

«  Ling.2 was 1o be marked alorig ﬁm canlerline of one of the ribsof the baaring casting and projected down onfo e
stipporling casting. The-anglebaty Y- ihe centerline of the by and plumb ine 1 was to.be measared.

The deck ;amts wale 0.6 ¢ - Joint fingers t-determing the relativs movamenit of one-set of
fingers .ty or .sf pess two: shaiiew htﬂas ‘wate-to e cilledand the distance between them maasured,

ot b et ke diffnll tha aiitcipatad. T
and miseeﬁaneauspatés trom thssaﬁﬁeﬁ ﬂ‘tsbeaﬁngfwmp : '
The rocker bearings were found fo-have almost fip desess to the gtde suﬂaees, and markings had t@ be impravi%d in
thefield.

Three liries were matked ori the roller bearings.
* Line 1 wasmarked: vertically from the upper. casting across the center.of one of the rollers, onto the lower bearing

pleteand exténded ontg the-concrele surtace. Tha-ids, Hewever, could notbe marked &g plumb dise o
gbstuetions.

Rk —3

9340_F012_001.pdf




Initial Bridge Inspection

~ Ling 2was matked hiorizontally aerossthe oot of s feflars onty the sHleleihiolddovn plateas pléned,

«  Line:3-was marked vertically from the: shisld/hold down plate ento the underside of the:upper plate-asplanned.
Orie fine was marked on the rocker bearing, It was not possible to mark-the:sidas of the rocker bearing;,
= Ling 1 was marked on the rocker portion of the bearing a-given distance up from: the supporting sasting: This line

was also extendad onto the supporting:steel sole plate. The-intent

8 to-delermina.-any change in the vertical

distarice between tie rocker and i supporting plate and alss any longtudinaf dispacement of the focker in
refarencafo-the sole-plate.

Thig déek jointe ware: marked with shiafisw holes-d

was measured.

Pers

Frt

rifed into the jointTingets and the distance batweer the marks

TABLE OF MEASUREMENTS AND
TEMPERATURES

~Tocation

el Marking (6903 1o &-1308)

Ve

" Felerence,

- Measuremenit

?éﬁééélu;& '

Helerence.

Ling

Vioasurement

 Temperature

[FigerJos

L]

T

BGdegF |

BedegE

bin

e deg F

21318 I

67 tag F

31518

B degF

[

T eBdegE |

B deg F

‘of of o of of of & o o of of-

Wesi Truss Gdegt | Ut
g g

st TH8e T eragE | et
i the?

9340_F012_001.pdf
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- Initial Bridge Inspection
- Piers —  [WestTruss ] Gadegr | Lne
- 0 Line-3
- Bl Tss O [ ket | Geel |
B e s

ause the ok of goosss prehlbfted fhie-inspastor from following the pré-inspection marking plan.
ﬂ(iﬂ coneapt wi fop g hei‘heating ori fhadoliowing Inspection-days would have
ks fbe?mafie the-next: mspeét Bt

The docess holes in the fruss members gre eurrentiy ceve;eé and are nat reaei;fy accassible withiout removal of the:

cover plates. The cover piatas were removed at seleeted Iecat;an% fer ebsewaﬁan of tha mtarier af the truss charei at
digphiragr locatic noLts: '
epnaerifrated atth eisi&d tah cennécif‘ $-and

ftwas difficult to detemiing if the diaphfagm was weééied tc; me !rifss cherd OF enly to the tabs within the member.
Acoess holes are not located directly adjacent to-the diiphragm Iocations and the. diaphragrms were visually observed
from & digtance. There was also an accumulation of debris/dint arotind-the perimster of the-diaphragms inspested. It
appedred that the tabs were altactied t6 the intetior of the-truss by welding with fillet welds in the longltudinal direction.

BieX Siie of Infamint Cigbhuagin [Apbenis Weldsd) it Siga of Thlefrial Disphigm (W Tabey

Fmthar v sua! inspsfiti@n ef lhe tab eaﬂneeﬁans and disphragms-could ba made by removal of mioreof the covar plates,

Prabing scopes could also b dlliized fo:provide up oloss inspaction of the tab conniscions-and diaphrags, Scopes
with photographio: capabilities would prove to be extremly valuablefor deoumerting ainid datesmining the condition-at
thesaintormaltabs.

RS sugea-d

_!’II*‘IIIIII'-IIIIlll\"""‘"lﬁlllllllﬂl

9340_F012 001.pdf !




A FYEREREEEEEEEEETENENEENNERNNTEN

Inifial Bridge Ingpection

]tha mteri;}r of the: tﬂiss iﬁambars

Fiérnovm me covar gia:es at each af the dfaphragm ie@ahons to-inspect the truss intorlor at the teb connections s of

critical importatice. This Is ong of the primary locations that one would expact a critical fatigue crack to develop 1n-a

truss-ehord mesmber,

Mn“‘l‘ wﬂl previée accessto ’{5‘1& t}ndge w1’eh an under bridge inspection-unitor one additional inspaction of the key
tfuss mambers: during the fahgue study

temparak:res Uﬂs wil deiermine bearmg ] g 'a_iure reiaitonships based on

these inspaction records; URS wil pmviﬂe,aaeessequtpmem fara msmmumaef ‘;ﬁfeaeidiﬁamf bearltg:and

kaint ms;zoeeiiﬁ:ﬁg

vatall-coridition: of the frugs
m?ié lni' iaea!fzaﬂms&s‘;

The oller bearings did nol appear to be moving fraely diseo the carosian, dabris and paint bulld up. The rocker
bearifigs were-not accessible for detaled visual observation and assessment of thalr movement, All of e bearings

were marked in their urrent position-and tsmperature: teadings were recorded to assistin de%ermmmg movement:
{femperatuterelationshins:

Thie franture eritical details-at #ie-tab lovations on the- intarior of the biow chord are very difficult o cbserve. The avcess

opanings-aré coverad and obsarvations can only ba: ade B tha cover plate: i rermovad. Ttis dur uhderslanding that

thie cover-plates-ars not baing removed as patt-of MADODT & regular inspection eyele: MADOT shiuld consider
inspection of-allof these fractute crifical detallsas norinal inspection cysie die fo the fraotuts potential of
these-datalls. Inspaction of these detalls is cleatly the most imporaht part of fature Ispections of thig strusture. Itis

also récmnmendsématfscﬂﬁe equipment be procursd - -anable closs visugl imapection of these datails.

uBs ' ' ’ - o .Mm .

9340_F012_ 001.pdf
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GP-2la
Revenue forecast to support MnDOTs update of its statewide transportation plan for 2009-28. Source: Peggy Reichtert,
Planning director/OIM ("

EXHiB
Mn/DOT Revenue Forecast: 2009-2028 XH ﬁ __‘Z-:;QE
Background J_UHE A BINE
CHURT REP QR
e  Over 90% of Mn/DOT"s revenues come from four different sources of fimds:
Motor Fuel sales Tax; Motor Vehicle Registration Tax; Motor Vehicle Sales Tax
and Federal Aid.

s  Other sources such as motor vehicle license and investments are volatile and
therefore hard to project. On average they add up to about $100M a year, less than
10% of the total revenues - these may be used to fund othefy;:grograms for instance
Department of Public safety.

e The amount and share of the four main sources ovtfz:»‘"; J vthe Trunk Highway
Fund in SFY 2006 were as follows: : :

Motor Vehicle Fuel Tax - $381 mﬂhon (35 7%) :
Motor Vehicle Registration Ta#; ;%%Qil mﬂ@n (26.5%)

Motor Vehicle sales tax - $95 milliby &g%ﬁ
Federal Aid - $309 million (29%) ™o

cC O 0 0

Trends in Light-Duty Vehicles

e According to the report: ‘Light-D e Tec) r’?oiogy arnd Fuel Economy
Trends: 1975 thro L 1
Protection Aggﬁ’@
help to expl

1997 2006

209 21.0

Welghﬁi’g;&uun ds %060 “1 30 3727 4142

Percent SI:I‘%ISIF% i gck | ﬁg% 2804 42% 50%
Perceni]:) i;::: Whe%;%@& . 3% 10% 19% 209,

e The above trends would suggest that decreasing fuel efficiency resulted in an
increase in fiel consumption and hence fuel tax revenues. ,
Heavier vehicles would increase the motor vehicle registration tax and fees.
Higher cost of bigger vehicles would increase motor vehicle sales tax.
Loow fuel prices and a booming economy led to a rapid increase in revenues
between the years1990 to 2000.

GP-21a Revenue Forecast Report 2007.docCreated on 10/26/2007 2:06 PM ; OIM — 1
Rabinder Bains



Tread Analysis

The table below summarizes the trends in revenues by source since 1990, The trends are
observed over different lengths of periods to understand the factors that may help to

explain the changes. To get along enough period of analysw for the motor vehicle

registration tax revenue adjustments are made to data prior to 2001 to be compatible with
policy changes of 2000.

Annual Change in Revenue, Population, Minnesota Gross Domestic Product and

Price of Gasoline: 1990-2007 &

Motor Motor Mo’gor Constant Reai}g nee
Fuel Vehicle Vehicle Gasoline, | Population
Reglstratlon Sales Tax '
Tax Tax' (Total) Al
Grades
1990-2007 | 2.1% 3.8% 3.9% A% 2.7% 1.0%
1990-1981 | -1.5% -68.2% -9.2% 0.1% -4.7% 0.8%
1891-1995 | 2.4% 6.6% 3.5% -2.0% 1.2%
1995-2000 | 4.3% 6.8% 51% 3.6% 1.2%
1990-2000 | 2.9% 5.4% 4.0% 1.8% 1.2%
2000-2005 | 1.5% 3.1% 2.7% 8.4% 0.8%
20605-2007 | -0.5% -2.1% 29% 8.7% 0.8%
2000-2007 | 0.9% 6% 24% 6.5% 0.8%

Notes: 1 - Motor Ve gle regsﬁ'atlon tax Re‘f%mle adjusted for change in 2000 tax policy

2 — GDP, gdsc

Period of ﬁiﬁﬁﬁrowm 1991-2000

d t?};_@w%hlcles purchases and prices are influenced by
ommw"performance demographic changes and prices of
18 comparing changes in each of these since 1990.

e The follmng'factom have contributed to high rates of growth in transportation
tax revenue during this period.
1991-2000 was the period following a recession in 1990.

O

o}

O

0]

@]

High rates of growth in state income, particularly from 1995-2000.

Declining real gasoline prices until 2000, averaging a decline of 1.9%
through 1999, followed by an increase of 19.1% in 2000.
High growth in population in Minnesota — a high level of immigration,

both national and international, 1.2%.

High rates of growth in vehicle miles of travel on the Trunk Highway

system, 3.3% per anmum, lower growth rate on all roads (2.8%).

(GP-21a Revenue Forecast Report 2007.docCreated on 10/26/2007 2:06 PM ; OIM - 2
Rabinder Baing




Period of Slowing Growth: 2000-2006

The slowing of the economy and increases in motor fuel prices has resulted in litile
increase in total vehicle miles driven, and new vehicle purchases, with a possible shift
towards more fuel efficient, smaller or hybrid vehicles.

o The economy experienced a recession in 2001, which has been followed by a
period of low growth, below 3% on average.
Unemployment rates have increased.
Rate of growth 'm population went down to less than :

o The Hllowing e
e m&% ﬁ%&» L
o _No new Sﬁ@t;, ik ‘:af'}"'if-%m as,g;iihed only the currently dedicated
T j ”"ﬁ%x Teventes st being forocast,
: ._cenaﬁ‘*tgzé ¢ assuming different economic, demographic and

g

écn m
‘b, The two sﬁﬁ%‘@es of flfnds — registration and sales tax revenues — are very
“izgusceptible %i‘,economzc conditions.
e uncertafftfy in the economy due to greater world competltlon and
oﬂf_”‘:%ohju{?ﬁ[ instability is likely to result in lower economic growth rates
than’ %ﬁ:&%ﬁously experienced.
o The a@’érage growth rate in VMT is expected to be lower than the average
rate experienced since 1992 (2.3%). Increasing gas prices, unstable
economy and increase in congestion may deter non-essential {rips from

taking place or shift in modes.
¢ Mauotor Fuel Tax Revenue

o Trend Scenario— An annual growth rate of 2.1%

(P-21a Revenue Forecast Report 2007 docCreated on 10/26/2007 2:06 PM ; OIM - 3
Rabinder Baing



* Inthe long run, the growth in revenues will be equal to the average
experienced between 1990 and 2007, an armual average growth
rate 0f'2.1%.

* This growth rate encompasses periods of a booming economy and
a period of depression. This scenario is likely if fuel prices level
off and driving behavior continues as currently.

o Lower Growth Scenario — An annnal growth rate of 1.5%.

* If'motor fuel prices remain high and volatile, there is likely to be a
greater shift towards alternative fuel powgfed vghicles or more fiuel
efficient vehicles.

As the concern for the enwromn ent ;

there is likely to be

) ﬁgrowﬂI e%cpenenced durmg aperiod
Vi fax structure.

o -
2, “,_M)YAM

Ath @ceﬁﬁfﬁﬁ%f{ﬁ annual growth rate of 1.6%.
%’};@s po@ﬁ@g that lower rates of growth may be experienced by this
evenuedn ‘_to various reasons discussed below so a growth

i, - The & 71 ‘ange in the tax law m 2000 has made the revenue more

S, péi%dent on new vehicle purchases, since the rate is significantly

'6\% eﬁ%f:ed for vehicles more than one year old.

. ,fﬁe revenues are also subject to business cycles.

»" Improved quality of vehicles means less frequent replacement rate,
hence fewer newer vehicles.

¢  Motor Vehicle Sales Tax Revenue

© Incorporate the SFY 2008 constitutional amendment into the projection.
o Assume current sales tax rates.

e Trend Projection — An annual growth rate 3%.

GP-21a Revenue Forecast Report 2007.docCreated on 10/26/2007 2:06 PM , OIM - 4
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o Assume a growth rate lower than the historical rates of growth.

o The motor vehicle ownership market is saturated, very high level of car
ownership.

o Aging population may reduce car ownership rates.

©  Economy 1s unstable, low growth rates may prevail for some time into the
foture.

o Reduced rate of migration to Minnesota due to a low performing economy
may limit growth in this revenue source.

o Concerns about the economy may lead to replacement rates of vehicles to

increase over what the market may norma]ly dlct e

o Assumea lower rate of shift toﬁdg hybnd«vehmles s0 1ow
replacement rates and less expens1 y

o Low performing economy, less mm“m@y anniom — this tax revenue is
very responsive to Ch%ﬁi in the economyr,x,\“

Ry

d ﬁ‘@‘é‘i@ﬁﬁcmﬂy over the last eighteen
years (4,:6% pefannum) due t % Federal Funding Bills of [ISTEA, TEA21
and S{%F ETEA=LL. Each of thege bills increased transportations funding

o Federal Aid fo Minnesota }%s\méfeas

'gp.la;'l 0od for Minnesota because of the
é@” 1672005 Federal Bill - elimination of the lower

expenenceﬁ;ﬁhe to ﬂ1e reduced rates of growth in motor fiel revemes.
e @@g\der cuﬂengtax policy, Congressional Budget Office is projecting the

Todi cral Jgﬁv*ay Trust Fund receipts to growth at a rate of 1.8% per

o 'This Wﬁﬁd be the most optimistic projections nnder current tax policy.
o The Federal Highway Account Obligations are expected to grow at about
2.1% per annum through to 2017.

e High Growth Scenarioc — An annual growth rate of 2.1%.
o Given the observations above, if the Federal government was able to fimd

its obligations at the lovel presented in CBO report, Minnesota’s Federal
Aid could grow at a rate of 2.1% per year.
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o To fund this Ievel of funding the federal government would have to
identify other sources of revenue than the motor fuel revenues at the
current tax rate.

o The shift towards more fuel efficient vehicles or alternative fuels would
not be expected to be high.

s Low Growth Rate Projection — An annunal average growth rate of one
percent.

o Shortfall in the Highway Trust Fund remains an 1ssue

o If there are no new sources of funds for revenuegﬁ' “the Federal
government has to reduce its obligation authority, to balance the Highway
Trust Fund. :

o This would require a significant reductior’in curr

Projections of Federal Funds

Three scenarios are developed based on a testimo
Congressmnal Budget Oﬁice on October 25,2007,

e Increase the gaAsA« Akl
w’chmﬁ?{ﬁs after 201 Fat the rate of growth assumed in the

e

15 'ouﬂays to balance the Highway Trust Fund, based on current

projections ofp ‘i‘ecmpts

o This would reduce the Federal Aid funds by about 40% in 2009 and by about 20%
there after.

¢ After 2017, the growth rate observed in the obligation auﬂlonty amounts is used.
State Road Construction (SRC) Budget Projections
e The motor vehicle tax revenue projections are converted to the Mn/DOT Trunk
Highway Fund by reducing the amount for administrative expenses and the 58.9%
share for Mn/DOT.

GP-21a Revenue Forecast Report 2007.docCreated on 10/26/2007 2:06 PM ; OIM - 6
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The three sources of revenues are aggregated.
Using the current 2008-2011 STIP numbers, the share of 2011 STIP SRC percent
of total revenues is applied to calculate the SRC revenues into the future.

» This assumes that the growth in revenues will be equally distributed between SRC
and other programs.

o Current estimates of Federal Aid for Target Formula as outlined by Mn/DOT
(Duane) are used through to 2011,

* The historical share of Federal Target Funds to the obligation Authority is used to
project Federal Aid to M/DOT for distribution via the target formula.
Mn/DOT’s share of Formula Federal Aid is based on culwﬁt allocation of 68%.
The Federal Aid to Mn/DOT and the S1ate revenues a:;ﬁ“?i/ggregated to estimate the

Recommendation

e Based on discussion between Abby, Bob’fff : eggy and Rabmder ﬂf 57
scenarios were recommended for projec ?@Wﬁhe smfgglevel funds.
Each of the Federal Funds Scenarios was 65 M%%d

A v

(GP-21a Revenue Forecast Report 2007.docCreated on 10/26/2007 2:06 PM ; OIM - 7
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