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MEMORANDUM 

To: 

From: 

Date: 

Subject: 

Capitol Area Architectural and Planning Board 

Johh Harkness and Clark Wold, Archi t .ectural Advisors 

NoveITlber 26, 1975' 

Site Analysis for Proposed_ Capitol Annex Building 

Enclosed is the Report and related appendix of . the Site Analysis for the proposed Capitol 
Anne~. Build;i.ng requested of the CAAPB by the Legislative Annex Building Commit.tee. 

The analys·is is presented in the form of pros and cons, drawings,. and other relative 
i •nformat.ion to assist the Board and· the Coinmi ttee to select a proper site for this 
buii'ding wh:ich has ' a major imp.act on the function and aesthetics of the Capitol complex. 

• We have been requested to analyze two s _i tes: 

.. ,. 

Site B located i~ed:i.ately west of the Capitol 

Site C - located immediately south of the Capitol 

The currently programmed building is relatively small and can be accornmoaated on either 
site. No inforni.ation came forth in this s_tudy that would irmnediately preclude one site 
over the other· . 

A sincere -and strong concern has been expressed that Site C will alter the present approach 
to the Capitol and thus harm the vista of the .Capitol building from the south. The same • 
concern must be felt _for Site B which could alter the grand approach and vista from the 
west, and the current aesthetically. pleasing relationship of the Capitol, State Office 
Building and Christ -~h.urch. 

For the above raasons, consideration shou.l'd be given to _requiJ:-ing a sub-surface building 
on Site Bas well as c, where such is requirE:d by the zoning- ordinance. hccordingly, we 
have analyzed two options for Site B: B1 with buildiny above grade within the restrictions 
:of th~ . COI;T\prehensi,ve plan, and B2 with the building below grade. 



l ' 

, For either .site, restrict-ions and ·objectives ·should be carefully outlined in the competition 
pro·gram to assure_. the preservat:i.on, dignity and appearance of the Capito~. Either site 
demands, an introvertive, ~ensitive ··architectural ·solution that wil2. enhance the Capitol 
complex. 

I 

Site · ·selection should be :nade after careful consideration of all the above factors and 
with assurance that an appropriate a.esthet.fc solution can be achieved through both pro­
gr~~ing and the selection of :design talent by the required competition process. 
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CRITERIA 

1. CIRCUL/\TION 

1. 

~remise: Circulation patterns ~hould enforce 
or relate to future enforcement of Comprehen-
sive Plan • 

a. Automobile 

b. Traffic Flow 

c. Transit Routes 

do Pedestrian Circulation 

eo Service Access 

SITE B1 (ABOVE GRADE) 

l. CIRCULATION 

a. Ingress/egress at Rice Street somewhat 
difficult. Traffic count on Rice= 14,300 
vehicles/day. 

b. Requires closing of Wabasha diagonal, 
Park Avenue, and Aurora Av'enue between 
Rice and Wabasha. · ls in accord with 
Comprehensive Plano 

Co Revision of MTC bus routes required. 
Circulation in accord with Comprehensive 
Plan. 

d. Pedestrian circulation either through 
tunnel or across plaza to west Capitol 
entrance. Tunnel or plaza entrance to 
State Office Building. 

e. Service off Rice Street per Comprehensive 
Plan. 
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SITE B2 CUIWERGROUND) 

1. CIRCULATION 

a._ Ingress/egress at Rice Street somewhat 
difficult. Traffic count on Rice= 
14,300 vehicles/day. 

b. Requires closing of Wabasha diagonal, 
Park Avenue, and Aurora Avenue between 
Rice and Wabasha. Is in accord with 
Comprehensive Plan. 

c. Revision of MTC bus routes requiredo 
Circulation in accord with Comprehensive 
Plan. 

d. Pedestrian circulation either through 
tunnel or across plaza to west Capitol 
entrance. Tunnel or plaza entrance to 
State Office Building. 

eQ Service off Rice Street per Comprehensive 
Plan. 

SITE C (UNDERGROUND) 

1 o CIRCULATION 

a. Ingress/egress at Wabasha circle less 
difficult. Traffic count on Wabasha= 
7700 vehicles/day. 

b. Requires closing of Aurora Avenue to through 
vehicular traffic in front of Capitol. 
Cedar and Wabasha may close if needed in 
accord with Comprehen·s i ve Pl an. 

c. Bus routes would change if Wabasha and 
Cedar are closedo 

d. Pedestrian circulation either through 
tunnel to Capitol or up front steps to 
rotunda area. Tunnel on surface to State 
Office Building and Minnesota Historical Society. 

e. Service off Cedar Street per Comprehensive 
Plano 

2. 



CRITERIA 
26 BUILDABLE AREAS 

Premise: Adhere to Comprehensive requirements 

_SITE- B1 (ABOVE GRADE) 
2. BUILDABLE AREAS 

a, Area a. Allowable building above grade.with 

b. . Expansion 

3c ARCHITECTURAL CONSIDERATIONS 

Premise: ReVised program implies minimal exte~ior 
light requirements for museum/gallery and hearing 
rooms since these spaces dictate very controlled 
lightingo 

4~ VISITOR'S CONSIDERATIONS 

3. 

Premise: ·visitors entry to Capitol should occur 
through front into rotunda area as intended. 
Visitors in mall centroid as per Comprehensive 
Plano 

setbacks and height restrictions. 
Approx. 5 stories - 250,000 sq.ft. 
Parking below grade could extend to 
Capitol. 

bo Expansion into parking possible requ1r1ng 
special construction. to accommodate same. 
Expansion could occur on site C. 

3. ARCHITECTURAL CONSIDERATIONS 

Building not requiring window area is diffi­
cult to handle aesthetically - although it 
is possible and perhaps even exciting if well 
doneo 

4. VISITOR'S CONSIDERATIONS 

Visitors entry is indirect - through side 
entrance or tunnel. 



SITE L2 ( u;rnERGHOUND) 

2o BUILDABLE AREAS 

a. New pro~ram could be accommodated in building 
totally underground. Parking at west edge 
with facility connecting State Office Building/ 
Capitol tunnel. 

b. Expansion either above grade in space envelope 
prescribed by Comprehensive Plan or into 
parking area requiring special construction 
to accommodate same. Expansion could also 
o~cur on site C. 

30 ARCHITECTURAL CONSIDERATIONS 

Minimal light requirements relates well to 
undergrade building. Skylights or sunken 
courts could provide needed ~xterior light. 

4o VISITORS CONSIDERATIONS 

Visitors entry is indirect - through side 
entrance or tunnel. 

SITE C ( u~mERGROUND) 

2. BUILDABLE AREAS 

ao Per Comprehensive Plan, the building must 
be entirely below grade. Area between 
Wabasha circle and Aurora, Cedar and Wabasha 
wou 1 d eas i1 y accommodate new program. 

b. Expansion to sides or into parking area 
requiring special construction to accom­
modate same. Expansion could also occur 
on site B. 

3. ARCHITECTURAL CONSIDERATIONS 

Minimal light requirements relates well to 
undergrade building. Skylights or sunken 
courts could provide needed exterior light. 

4. VISITORS CONSIDERATIONS 

Visitors entry to Capitol somewhat indirect 
through tunnel, excellent up front steps. 
Bringing visitors into mall centroid con­
sidered excellent. 

4. 



CRITERIA 

·5u PARKING REQUIREMENTS 

Premise: Parking for either 200 or 440 auto­
mobiles with space for bus loadingo Buses to 
park .off site. 

6.. EfNIRONMENTAL CONSIDERATIONS 

Premise: Sites Band Care cbnsidered equal in 
importance and impact on their effect on the 
Capitol complex. Its image· and symbolism should 
be maintained or impro~ed by any additional 
building in the area. 

a. Visual impact 

ao Visual impact 

-Premise: Most of the large elms in the 
Capito 1 comp 1 ex will be 1 os t to Dutch Elm 
disease. A rep 1 anting program wi lJ ·be 
necessary on either site. 

bo Site lines 

c. _Open Space 

5 .. 

Premise: Preserve open space in Capitol 
Complex .. 

SITE E1 (ABOVE GRADE) 

5. PARKING REQUIREMENTS 

Site will accommodate either 200 or 440 
vehicles all below grade. Would eliminate 
139 surface parking spaces now availaole. 

6. ENVIRONMENTAL CONSIDERATIONS 

ao Symmetrical ~rra~gement of period buildings 
at malls 1 end (i.e. the Capitol, Minnesota • 
Historical Society, and State Office Building) 
is disturbed by above grade building; 

a. Many large existing trees would be removed, 
could be replaced between building and 
Capitol by smaller planting. 

bo Building mass above grade would eliminate 
important University Avenue vista. 

Co An above-grade building would infringe on 
present.open space. 
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SITE B2 C U[-WERGROUND) 

5. PARKING REQUIREMENTS 

Site will accommodate either 200 or 440 
-vehicles all below grade. Would eliminate 
139 surface parking spaces now available. 

6. ENVIRONMENTAL CONSIDERATIONS 

a. Symmetrical arrangement r~mains. 

ao Many large existing trees will be removed. 
Top of building should be landscaped to 

• enhance Capitol complex. 

be A building below present grade would not 
~nterfere with site lines. 

c .. An underground building would not change 
present open space. 

. SITE C (UNDERGROUND) 

5o PARKING REQUIREMENTS 

Site will accommodate either 200 or 440 
vehicles all below ~rade. Would eliminate 
64 surface parking. spaces now available .. 

6. ENVIRONMENTAL CONSIDERATIONS 

a. Symmetrical arrangement may be reinforced. 

a. Many large trees between Aurora and Wabasha 
would be removed. Trees between Aurora and 
Capitol can remain. Top of structure should 
be landscaped to enhance and improve mall 
use and overview. 

b. A building below present grade would not 
interfere with site lines. 

Ca An underground building would not change 
present open ~pace. 

6. 



CRITERIA 

• 70 GEOLOGY/SOIL 

General stratigraphic profile is glaci~l drift 
overlying bedrock which·may be as much as 200 
feet below. 

8. • UTILITIES 

90 ADJACENT STRUCTURES 

10~ COST: ABOVE GRADE VSo BELOW GRADE 

7 . • 
...,. 

SITE B1 (ABOVE GRADE) 

7. GEOLOGY/SOIL 

Surface fill with some rubbel: 1 to 14 feet 
Medium and fine grained sand to 51.5 feet. 
Ground water at approximately 26 feet. 

8. UTILITIES 

Sewer and water in abandoned St. Peter. 
Sewers and water in Park Avenueo Sewer and gas 
in Wabashao Main telephone cable in W~basha 
and Aurora Streets. A major (30 11 ) water main 
is planned for Park Avenue in 1977. All 
utilities must be rerouted to accomplish 
either scheme. Steam and electricity from· 
power house is more indirect. 

'9. ADJACENT STRUCTURES 

None other than connections to existing tunnel 
between State Office Building and Capitol 
which will be removed by construction on siteo 

lOe COSTr ABOVE GRADE VS. BELOW GRADE 

Construction cost equal within 5%. 
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SITE B2 (U~DERGROUND) 

7. GEOLOGY/SOIL 

Surface fill with some rubble: 1 to 14 feet. 
Medium and fine grained sand to 51.5 feeto 
Ground water at approximately 26 feeto 

Bo UTILITIES 

Sewer and water in abandoned St. Petero 
Sewer and water in Park Ave. Sewer and 
gas in Uabasha. Main telephone cable in 
Wabasha and Aurora Streets. A major (30 11

) 

water main is planned for Park Ave. in 1977. 
All utilities must be rerouted to accomplish 
either scheme. Steam and electricity from 
power house is more indirecto 

9a ADJACENT STRUCTURES 

None other than co11nections to existing tunnel 
between State Office Building and Capitol 
which will be removed by construction on site. 

10. COST: ABOVE GRADE VSo BELOW GRADE 

Construction cost equal within 5%. 

SITE C (UNDERGROUND) 

7. GEOLOGY/SOIL 

Surface fill 2 to 10.5 feet. Silty sands and 
medium grained sands to 51.5 feet. Ground 
water at approximately 35 feet. 

8 . UTI L IT I ES 

A 12u sewer runs between and parallel to Capitol 
and Aurorae Would require rerouting at tunnel 
connection. Sprinkler system on mall. Electrical 
conduit at perimeter. Steam and electrical from 
powerhouse more direct. 

9. ADJACENT STRUCTURES 

The Capitcl building is adjacent to Site C. 
Care must be taken not to disturb Capitol 
foundationso 

l O a COST: ABOVE GRfl.DE BS. BELm~ GRADE 

Construction cost equal within 5%. 1his 
site might require more elaborate circu­
lation system and landscaping treatment 
due to its 1ocation. 

8, 



CRITERIA SITE B1 (ABOVE GRADE) 

ll.. OPERATHJG COSTS 11. OPERATING COSTS 

See note on B2 and C and Appendix E. 

12. CONSTRUCTION INCONVENIENCES 12. CONSTRUCTION INCONVENIENCES. 

Tunnel connection from State Office Building 
to Capitol would be closed during construction. 

9. 
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SITE L2 CU[fflERGfWUND) 

11. OPERATING COSTS 

A below grad~ building would require approxi­
mately 48% of the heating load and 78% of the 
cooling load necessary for an above grade 
building. 

12. CONSTRUCTION INCONVENIENCES 

Tunnel connection from State Office Building 
to ~apitol w6uld be closed during construction. 

.SITE C CWWERGROUND) 

11. OPERATING COSTS 

A below grade building would require appro~i­
mately 48% of the heating load and 78% of the 
cooling load necessary for an above grade 
building. 

12~ CONSTRUCTION INCONVENIENCES 

Entrance and exit at front of Capitol would 
be affected during construction period. 
Mall would be disturbed for that period. 

10. 
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October 13, 1975 

STAFF REPORT 

PRELIMINARY PROGRAM _RECOMMENDATIONS FOR A NEW PUBLIC BUILDING 

Pursuant to the motion adopted at the committee's September 16th 

meeting, the staff has developed recommendations for a facility comprised 

of the following spaces: 

Net Souare Feet Gross Square Feet 

L Public Hearin~ Rooms 35,200 

IL Food Service Facility 5,400 

III.. Joint Services 5,700 

Sub-Total - 46,300 74,080 

IV. Public Parking (minimlli'n) 30,000 37,500 

TOTAL - 76,300 111,580 

V. Auditorium (Included in the Historical Society request.) 

This summary does not include the historical museum or state computer 

proposals. 

The following is an explanation of how these recom...~endations were 

developed. 



■ ■ ■■ •• • 
I. PUBLIC HEARING ROOMS 

The staff recommends that: 

1. All primary hearing room facilities be located in the new 

building because the Capitol hearing rooms are not adequate in size 

and quality and may be needed for future expansion of o~~er Capitol 

occupants. 

2~ The hearing rooms retained in the Capitol are best suited 

for use by conference committees, caucus meetings during floor session 

periods, legisl~tive ceremonial functions~ and for overflow during 

periods of peak hearing room needs. 

3. The new hearing rooms must have the flexibility to accommodate 

varying configurations of committees and subcommittees now and in the 

future. 

4. Their use would be primarily legislative but they should be 

available to meet the increasing hearing room needs of executive branch 

• agencies. 

5. The State Office Building, when r~modeled, should be used 

primarily as an office facility a.I1d should include no major public 

hearing rooms. 

The following proposal recornmends the same nu..-rn.ber of hearing 

rooms contained in the Cerny Report; however, unlike the sizes 

recommended in the Cerny Report, this staff reconmends four typical 

sizes of rooms .. 

• • 



HEARING ROOM GROUPS 
(Each with 75 sq. ft. storage) 

GROUP "A" 

GROUP "B" 

Type l 

Type 2 

GROUP 11Clf 

Type l 

Type 2 

Type 3 

GROUP nD" 

CAPACITY 

150 Public 
40 Members 
10 Staff 

5 Press 
205 Total 

140 Public 
35 Members 

5 Staff 
5 Press 

J.85 Total 

160 Public 
22 Members 

5 Staff 
5 Press 

192 Total 

112 Public 
10 Members 

3 Staff 
5 Press 

130 Total 

95 Public 
20 Members 

5 Staff 
5 Press 

125 Total 

80 Public 
30 Members 

5 Staff 
5 Press 

120 Total 

Accommodations: 
65 Public 
15 Members 

5 Staff 
5 Press 

90 Total 

-3-

3,400 net sq, ft. 

3,000 net sq. ft. 

2,000 net sq. ft. 

1,600 net sq. ft. 
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•-,-• •••••• ■ •••• 
RECOMMENDED HEARING ROOMS 

House of Representatives Hearing Rooms 

l (One) Group "A" 3,400 sq. ft. 
2 (Two) Group nB" Type 1 6,000 sq. ft. 
3 (Three) Group "C" Type 3 6,000 sq. ft. 
3 (Three) Group "DII 4,800 sq. ft. 

9 (Nine) 20,200 sq. ft. 

Senate Hearing Rooms 

3, (Three) Group "Blf Type 2 9,000 sq. ft. 
2 (Two) Group. "C" Type 1 4,000 sq. ft. 
1 (One) Group "C" Type 2 2,000 sq. ft. 

6 (Six) 15,000 sq. ft. 

Total Hearing' Rooms 

1 (One)- .Group "A II 3,400 sq. ft. 
5 (Five) Group nBir 15,000 sq. ft. 
6 (Six) Group .ncn 12,000 sq. ft. 
3 (Three) Group "D II 4,800 sq. ,.:: ..... 

• L • 

15 (Fifteen) 35,200 sq. ft. (net) 
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II~ FOOD SERVICE FACILITY 

There is a need for a coffee shop and fast food facility in both the 

Capitol and the State Office Building; however, the staff recommends that 

the primary food facility for the Legislature, its staff, other Capitol 

employees, and members of the public visiting the Capitol area be located 

in the new facility. 

The following population could be served by a cafeteria-.style facility 

of 5,400 net square feet with a seating capacity of 160 plus five semi­

private eating areas. 

Legislators 201 
Staff 600 
Other Capitol 

employees 200 
Visitors 200 or more 

1,200 or more persons 

The recommended size is based on the following assun1ptions: 

---That one-third of that population would eat in the facility 

---That each occupant requires 15 net square ~eet 

---That 2._5 meals can be served per chair each day 

---That an area equal to 35 percent of the eating area is required 
for food preparation 

N01.rE: If an Historical Society museum becomes a part of this building, 
an addi t·ional 2,300 net square feet of dining area would be needed. This 
is based on the following projections: 

Daily number of museum visitors in need of an eating facility 

300 children 
100 adults 

400 

-5-



• • • • • •••• 
Based on the assumption that three meals could be served daily for 

each chair, another 130 chairs and another 300 net square feet of food 

preparation space should be added to the dining facility, 

Therefore, if the museum is included, the food service facility would 

be 7,700 net square feet. 

III. JOINT SERVICES 

The staff recommends that the following spaces to house some joint 

Senate-House Services be located in the new building: 

A. L-0bby, Coat Room and Reception Area 

B. Storage and Materials Handling Dock 

c. Multi-Media Area (Press Conference Room, 
Press Phones, T. v. and Sound Equipment) 

D. Legislative Information Services 
(Auxiliary Index, Bill Copy Service, 
Other Legislative Information) 

IV. PARK.ING 

Pub.lie 

TOTAL ... 

2,500 

2,000 

700 

500 

5,700 

Regardless of the determination of needs for legislative parking or 

the site selected, the staff recommends that at least one hundred public 

parking stalls be built, and, if poss~ble this parking be incorporated 

with the new public meeting buildin9. Sheltered bus loading and unloading 

areas should also be incorporated into this facility~ 

Based on 300 sq. ft. per stall, this would require a total of 30,000 

net sq. ft~ and approxirnately 37,500 gross square feet~ 

-6-



if the Historical Society proposal is adopted, the staff concurs 

with their recommendation that approximately 100 public parking stalls 

be added to this proposal. 

Legislative 

At this point, the staff makes no specific recommendation regarding 

the legislative parking problem. There are a number of alternatives, 

such as 

{a) Build the minimum legislative need in the new facility. 
(approximately 230 stalls) 

(b) Build a parking facility on the west side cf the Capitol 
Complex as suggested by the Department of Administration 
and the Barton-AsclLman Parking Study. 

{c) Build a parking facility to the capacity of whatever site 
is selected. 

V. AUDITORIUM 

The committee directed the staff to include an auditoriwn with a 

seating capacity of 300 to 500 for the public~ This facil_ity would 

provide ample space for·large joint meetings and other hearings on 

issues of high public interest; however, it would be primarily used 

to serve the needs of the Historical Society and other executive branch 

agencies .. The staff concurs with the.Historical Society recorrunendation 

that an auditorium be built with a capacity of 400 seats for the public 

and a net size of 6,000 square feet. If the historical museum does 

not become a part of the new building, the staff recommends that the 

auditoriu.TI1 be included in the construction of the public meeting 

facility. 
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• • • • • ••••••• 
VI .. RECOMMENDED PROCEDURES 

The staff recommends that the members of this committee: 

1. Request that the Capitol Area Architectural and Planning Board 

report to this committee their assessment of the relative advantages and 

disadvantages of the two primary sites under consideration4 

2. ·visit facilities which illustrate the potential designs for 

this building prior to deciding on a site, 

3. Instruct the Commissioner of Administration to take initial 

steps in preparation of the competition documents. 



■■---· 
..... 

F•ISJ?':i.1:Z!CA!. MUSEUM PROPOSAL 

?REFA.RE.D BY TEE MINNESGTA HISTORICAL SOCIETY' 

Four stu.cie::: of the nee-:. for an ad.E:---quate museum for the Minnesota 

Historical Society have be-3n ccnducted during the past 8 years~ T~ey are: 

1967 ~..in..~esota Historical Society 

1968 Wold & Associat:es 

1970 SUA 

1974 Cerny & Associates (as part of the overall s~udy of 
Capitol area space needs) 

All of the studies agreed that the press.l'lt museUl':1 facility in the Hlsto!.~ical 

Society Buildir.g is grossly inadequate, that there is a need for an up-to-date 

cuseum f2cility 2nd it -sho;.1J.d be l.oca.tEd in the Capitol area.,. 

MUS~UM ~AClLITIES 

The new museum should include th':! following facilities; 

1., Museum exhibit space 

This large open space should be designed to meet flexible neecs over a 

long futureo It should accommodate l2x.ge and small items ranging in size 

all the way from Colo,:1el Josiah Snelling f s watch to . t.½e 4,...,car (including 

Minnesota's first locomotive) nwilliam Crooks" train. 

·The Historical Society has hund:t'eds of unique i terns whi,ch should be 

displayed for public benefit~ Examples of these are: 

a) Charles 1' ..... Lindbergh's first airplane -- a "JennyH wh:i,ch flew 

around Minnesota in 1923- It was used to fly his father in a political 

campaign -- one of the. earliest uses of the airpla11e for this purpose. 



b) Survey equipment used by Joseph Nicollet in 1836 to definitively 

prove Lake Itasca to be the source of the Mississippi« 

c) The first electric automobile in St. Paul -- a Waverly~ 

d) Library and Law Office equipment of Ignatius Donnelly-~ 

probably Minnesota's most ma~y-faceted public figure, 

e) Compass and survey equipment of George Stuntz, used to explore 

and map the Vermillion Iron Ra.nge•in the 186Qs. 

f) Altar and interior furnishiJgs of the Chapel of St. Paul (1841) ~ 

These are only a few of the superb i terns that should be on long-te.rrn 

exhibit to illuminate the history of the state~ 

2. Gallery for Historical Art Collection 

• 

This display area is needed to exhibit the Historical Society;s collec­

tion of paintings by Minnesota artists, including the works of Seth Eastmru"1,, 

Frank Mayer, Wanda Gag, Adolph Deb.n, Cameron Booth and many others1 It would 

also be the place where other visual collections...,..,_, including photographs--,... 

would be displayed~ 

3., Auditorimn """'·· 400 seats 

1'.n audito:c.i.um is needed for a va:riety • of uses lectures, conferences, 

film showings and other audio--visual presentations to other groups a.nd" above 

all, for continued orientation programs for tcurs of t.1-ie State Capitol and 

the Historical Museum" The auditori1J.l11 would be ava.U.able to the Legislature 

and other agencies of state government, but 1ts scheduling and u,ge should be 

under the administration of t..l-ie Histo:d.cal Society~ 

• 



4. Audio-Visual/Classrooms 

Three meeting rooms, each with a capacity of 100 persons (similar to 

hearing room size "D11
) and equipped for all types of audio-visual presenta­

tions are needed~ These would meet a variety of demands for public programs 

and would receive extensive use. 

Legislative hearing rooms, when :iot in use for legislative and otb.er 

purposes, also would be utilized for tr.tis purpose when t.i.~e volume of visita­

tion required it. 

SG Offices/Workshop 

This area would hofise the museum and educational services staff and 

provide space for the design, construction and assembli:ng of eY.._1_½.ibits. 

6~ Book Store/Gift Shop 

The merchandise sold would be limited to Minnesota books a.nd 

authentic Minnesota souvenir items. 



MUSEUM SPACE NEEDS 

(in gross square feet) 

1. Display Area 

2.. Art Gallery 

3. Auditorium {400 seats) 

4. Audio Visual/Class Rooms 

5 .. O::fices/Museum Workshop 

a). Offices --- 2,900 sq. 

b) Workshop - 2,100 sq~ 

(3) 

ft .. 

ft. 

6 .. Bookstore/Gift Shop Inclcded in Display Area 

50,000 sq .. ft. 

10,000 sq .. ft., 

9,600 sq, ft .. 

7,700 sq. ft .. 

s,ooo sq .. ft. 

7~ Food Service Facility (see section of committee 
staff report) 3,700 so. ft. 

TOTAL ..., 86,000 gross sq~ ft .. 

8 .. 100 Parking Stalls 37,500 gross sq, ft .. 

OTHER FACILITIES 

Public visitation at the new museura is estimated to be 500,000 

persons alrnost immediately~ This sizeable nu."11.ber of Minnesotans and visitors 

from elsewhere to Minnesota w-ould be dependent upon other facilities pro---

grar~1~d for legislative and othe~ uses -- pa=king, restaurant, hearing rooms, 

restrooms, etc~ -- and this volume of t:?:"affic should be anticipa.ted in the 

planning, design and location of these suppcrt facilitiesc 

Because the Historical Museum would be a. 7-day operation, a vending 

machine would be highly desirable. Also, it may be necessacy to provide for 

the operation of the restaurant -- or a part of i.t -- on a 7-day schedule. 





1~~0.~~r 10, 1975 

AREA STUDY AND ~LIMTIJARY COST ESTIVJ\'I'ES 

Ae Propos~d Areas 

1. Public Legislative Facilities 
Hearing Rooms 35,200 Net Sq. Ft. {1.6) ·~ 56,330 Gr. Sq. Ft. 
Joint Services (Lobby, etc.) 51700 If _,·" " (1.6) a 9 1 130 " ft H 

Food Services. S,400 ft ti ct (1.6) = 8,640 ct u If 

46,300 tf H u ""14, ooo· u ti u 

2. Public Auditorium {400 Seats) 6,000 Net Sq. Ft • (1.6) Ill 9,600 Gr~ Sq. Ft. 

., 

..,J fj Historical Museum Pac~_lities 

Exhibit/Display ~1,500 Net Sq. Ft. (1.6) = 50,-000 Gr. Sq. Ft. 
A.rt Gallery 6,250 II ft u (1.6) :.-: 10,000 u " u 

J,./V Classroom 4,800 " tf " {1.6) a 7,700 H u H 

Offices/Workshop 3,600 ti 11 " (1.4) = 5,000 u· 11 tt 

Fc,.:)d Service 2,300 " " n (1.6) = 3,700 ti H u 

48,451Y ft It tr .,6, 400' u It u 

4 .. Co~puter Facilities 30,000 Net Sq. Fta (1.4) = 42,000 Gr. Sq. Ft. 
(De?artment of Administration) 

s. Public Parking (Minimum Requirements) 
Legislative (100 Stalls) Q 30,000 Net Sqo Ft. (1.25) = 37,500 Gr. Sq. Ft.~ 
Historical (100 Stalls) 30,000 1t 11 " (1.25) A 37,500 II fl ii 

, 60,000 " " " ?s,060 u u u 

TOTh.L PROPOSED STP.UCTURE 190,000 Net Sq. Ft. 277,000 Gr. Sq. Ft. 

,r 
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CONSTRUCTION COST ESTIMATES 
{Means Building Construction Cost Data 1975; 

Public Legislative Facilities 
Hearing Rooms 56,330 Gr Sq. Ft. 
Joint Services 9,130 II H " 
Food Services (W/equip.) 8,640 II fi iD 

Public Auditcrium 'J;GOO H H u 

Historical Museum Facilities 
Exhibit/Display 50 1 000 Gr Sq. Ft. 
Art Gallery 10,000 ll II 11 

A/V Classroom 7,700 II II n 

Offices/workshop 5,000 u II u 

Food Services (W/Equip.} 3,700 II II u 

Computer Facilities 42,000 Gr Sq~ Fto 

Public Parking Facilities 
Legislutive (100 Stalls) 37,500 Gr Sqo Ft~ 
Historical (100 Stalls) 37,500 

TOTAL PROPOSED STRUCTURE 
ARCHITECTURAL COMPETI11ION 
PROFESSIONAL CONSULTANT FEE ( 7%) 

0 II II 

33rd Edition) 

X $90 
X $90 
X $95 

J< $70 
\!I 

X $70 
:x: $70 
X $90 
X $50 
X $95 

X $60 

X $30 
X $30 

Note: Cost estimates are established for January l, 1976 
Consider escalation factor of.6%/month thereafter (or 7.5%/year) 

.$5 r 069 9 700 
821,700 
820,800 

$6,712,200 
$ 672,000 

$3,500,000 
700,000 
693,000 
250,000 
35lr500 

$5,494,500 
$2,520,000 

$1,125 000 
l,,l?.5,000 

$2,245,000 

$17,645,000 
150,000 

1,235,000 
$18;030,000 

,, 
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C. ADDITIONAL PARKING FACILITIES TO SITE CAPACITY 

l. Site "B" Alternates No" 1 and No. 2 

Parking area below grade 62 levels at 1930,000 sq. ft.) 
260,000 - 75,000 ( 200 stalls) : Remaining . 
10 g, 000 /37 § (Or" Wi, tµ • t)~l? st.ai+) , Atlat~ie}fiA:i. f4 ~A+:t.~ 
in~;ooo ~~ $~0 ~ $5,550,000 ~dditional funds required 

2. Site "C" Alternate No. 1 

Facility Area 
Minus Proposed Structure Area 
Balance for Capacity Pa~cing 
321,562/375 (Gr. Sq. Ft. per stall) : Additional Stalls 
321,562 x $30 = 9,64~000 Additional Funds Required 

3 • Site II C 11 Alternate No • 2 
Facility area 
Minus proposed structure area 
Balance for capacity parking 

87, 215/375 (sq. ft. per stall) ·: Additional Stalls 
87,215 x $30 = $2,616,450 additional funds required 

260,000 Gr.sq.Ft, 
185,000 II II II 

4~~ 

598,562 Gr.sq.Ft~ 
277 ,QQQ II Cl II 

321 , 562 ° 
900 

U II 

364,215 Gr.SqaFt 9 

277,000 u u " 

87,215 n II II 
240 

' 
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Oliver D. Billing & Associates, Inc. 
2706 WEST 7TH BOULEVARD ~ ST. PAUL, MINNESOTA 55116 e TEL. 698-0814 

0ctoLer 29, 1975: 

The \Jol d i\ssociat ion 
600 Osborn Building 
St. Paul~ f.ln. 55102 

Re: #728 ·-capitol Annex Building - St .. Paul, iiinnesota 

Gentlemen: 

CONSULTING ENGINEc.,,S 

As requested by you v:e have stud·ied the dHference in heating and coo1 ing 
operating costs for a proposed above ground structure compared to a similar 
underground structure. 

In eva l ua ting the relative difference between the t\'JO buildings He used the 
follov!ing inforrna.tion~ 

1., Fror:1 your office \'ie \·Jere 9iven a 5 floor building:. 202,000 square feet 
gross floor arca 1 and 130)750 square feet net floor.area. 

2e We assumed 5 floors of equal area 13 feet elevation per floor. 

3., He assumed the building V/OUl d be square oriented t!orth-Southe 

4. l~e disregarded any consideration of a parking ra.nip¢ 

5. He based calculations on parameters set forth in the State of t1innesota 
Energy Code~ 

6 .. Ue assumed the maximum t1indovl area a.llov,ed by the Energy Code v✓0u1cl be 
used in the aboveground structure. 

7.. t·/e assur11ed population of OtK: per·son per 100 square feet of the net 
building floor area 

Based on this fofonna.tion \ve d2termi that for a belov, ground structure the 
heating "load v,mi] d be 40 /Q and the cool i l oa.J 78 2;~ of the 1 oad for a similar 
aL-0ve 9round structure., · :' i.l 

Please adv-ise us if any further information is required~ 

Very truly yours, 

OLIVEf~ D~ BILL IflG [:, f\SSOCI/\T[S, me 

DB/nl 
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ABSTRACT: "An Underground solution to the Expansion Needs of the 
St. Paul Governmental Complex of the State of Minnesota" 
Submitted by Michael Costello in fulfillment of the course 
requirements of Geo E 5-260 and Geo. E 5-262. June 7, 1974 

Construction of a sub-surface building complex immediately south of 
the State Capitol in St. Paul offers a feasible solution to the need for 
additional administrative facilities and exhibit space for the State of 
Minnesota.. 'l1he plan proposed has several important features which suggest 
that underground const.ruction·should be preferred over any equivalent 
above-ground structure .. Among these features, for example, are 

1. The complex can be situated in the ideal location - between the 
Capitol Building and the Veterans Administration Building serving 
as a hub to inter-connect existing buildings 1 but without damaging 
the attractive open-mall design in front of the Capitol.. 

2. Sub-surf o.ce connection bet\,rnen government office buildings would 
allow 11 weather-proof communication and interaction year round., 

3 .. The design meets the specification that 160,000 sq .. ft. of the 
estimated 600,000 sq. ft. (plus 200,000 sq. ft. parking) building 
must have natural lighting 

4 .. The energy requirements for the sub-surface structure would be 
less t.ha.n one·-half of that for an equivalent above·-ground structure.,, 

5.. r11he cost of the sub-surface structure ·would be very competitive 
with that of a comparable above-groun_d structure. 

6., Fire hazard vwuld be reduced substantially .. 

7,. The extensive tunnel system under St .. Paul could be used for trans­
portation of the excavated material so that construction would not 
significantly affect traffic circulation and routine events in the 
Capitol area .. 

8. Overall, the proposed sub-shrface system is e11vironrnentally superior 
to any suitable above·--ground structure that can be designed in the 
imme.diate vicinity of the Capitol~ 

l\ppreciat.ion of the 9reat potential of underground space development 
is increasing rapidly, particularly as a solution to the problem of me~ting 
expansion need.s in buil t-·up areas ·v1here additional surface construction is 
likely to~--··~-·- surface amenities~ 







Sti f ati u n ec 
The Society of Indu::-;trial Realtors has received a $150,000 
Commerce Department grant to administer a study aimed 
at improving opportunities for industrial development in 
urban centers. Three cities--Mihvaukee, Cleveland and 
Indianapolis-will be surveyed. 

Objectives are to define the current relationships be­
tween cities and private developers, determine barriers 
which prevent cff ectivc development, and suggest remedies 
for these barriers. Attention will be given to the structure 
of municipal government as well as to impedirnents that 
may be the result of state and federal statutory require­
ments, practices of lending institutions, community atti­
tudes, and social problems such as crime and race rebtions. 

In each of the target cities, recent industrial development 
activity will be reviewed. Planned, comµleted, and aborted 
projects, and the reasons for their success or fajlure, will be 
identified. The study is expected to take six to nine months. 

Milwaukee, Cleveland and Indianapolis were selected 
partly because of their size. It is believed that findings from 
medium-sized cities will have greater trnnsfernbility to 
other cities than ,vuuld findings from larger cities, which 
have their ovm peculi;:H' characteristics. 

In essence, the study ··will attempt to find ways of 
increasing the of city versus suburban develop­
ment despite the city's inherent negative factors such as 
greater congestion and higher crirne rate. 

A recent conference on earth-covered U~-'"'--""·i-'.•-' was held in 
Fort Wurth, Texas. The conference was sponsored by the 
University of Texas at Arlington's Center for Energy Policy 
Studies and School of ArchitecturP & Environmental 
Design. It "\Vas supporled by the National Science Founda­
tion (NSF). 

Frank I\foreland, director of the energy policy center, said 
the conf ere11ce was held at the ur~~ing of NSF bec0.u:-;e of its 
desire to encourage consideratioi1 of underground 
buildings due to their 8ttractive life economics m 
terms of energy and rna intenance. 

Underground structures built to date ha.vc usually been 
for schools, nmseunh or libnlries. One conference objL·ctive 
was to enc'.Jurag-e their use for commercial and 
projecls. Morebnd :;;aid extensive use has been rnade of 
underground buildings in J,1pan, Sv,crlcn, France, and 
Turkey. but that the U.S. h:ts lagged bc;hind. 

About 70 architects, enr,·inccrs, planners, bankers and 
insurnncc representatives attendc·d the conference, a nu:n­
ber which MorcL111ci admits w;i;-; below wh:-lt \Vas do~~irccl. 
He blamed a lack of pre-conference publicity. A second 
conference is planned for May 197G. 

ivforc than 4G0 dcve!op,Ts, b:rnkcrs, rc-,iltors, ,1rchitc·cts flnd 
municio~d ,1dminist1,ltors :iiten(k•d a two d:1y confcn_•ncf' in 
ScaU.l(/this surrnncr dealing with tlt{' ccono.mic lwndit::~ uf 

preserving old buildings. The number of attendees-more 
than double what had been anticipated by the N;:itional 
Trust· for· Historic Preservation, one of the sponsors-­
suggests a strong interest in preservation by building 
owners, designers and contractors. 

The central theme of the conference was that older 
buildings can be brought back to use at less cost per square 
foot than for new construction. Also stressed was that 
general experience across the nation has shmvn that a 
well-restored old building can bring in rents and income at 
least equivalent to a nev,1 building. 

Richard Haupt., director of the Trnst's department of 
education, said the success of the conference W3.S partly due 
to today's economic realities. He said many architects and 
developers are starting to view renovations as desirable 
because of the economic crunch and high construction costs. 
The ability of tenants to remain in buildings while 
renovation work proceeds, coupled with a savings in 
shutdovm costs due to immunity to ,veather-relatcd prob-
lems, also makes renovation work desirable. -

The conference was held in Seattle becau::;e of the city's 
concrete example of what the meeting ,vas all abola. Its 
Pioneer Square, covering 26 blocks, is a foimer 
area renovated and redeveloped into a high rental 
,vhich nov1 make::; a solid contribution to the tax rolls. 

The Florida State Division of Buildjng Construction and 
Maintenance has i1nplcmented a computer program that 
projects lifetime operating costs of any proposed state 
building. According to the Federal Energy Administration, 
Florida is the first state to have such a progr::rni. 

The Florida Life Cycle Energy Evaluation Technique 
(FLEET) is used to assess the efficiency of new 
building in terms of energy use as 'Nell c1S to 
evalunte energy use in state buildings. The Florida 
Ener:gy Conservation in Act of 1974, which 
became Lnr 1, mandated development of the 
program gave the· building division 270 to 
implement it. 

The FLEET program sets a bot.tom line budget foi 
all proposed :,tate-fino.nced construction. schematic 
design phase, the evaluatt·s how energy use 
comp;ucs to the over the budF-~et m;1y rcquir~' 
design as lov:cr lighting levels, rduccd 
window area, or a change in building orientation. The 
progrnm is used at the prelir,1inary design 
when other to energy-using systems rrwy be 

The proGr:un 1s 

constructed 
constructed 

mandatory for all stall' f undcd ,rnd 
About eight buildings have !it,cn 

:rnd Thl)ll1c\:; Sech!(•r or the 
nf s;1id each l1as shown a 

significrnt energy 
buildin1~s of size. He also s:lid ;1rcl1itecis ~tnd 
engineers in the- ::;/:ite would like to sec llie prng-Lun 11101,'t' 

into the priv;1te s,,ctor. There wriu!d be om· design pr1Jgr:1rn 
st;1I1(Llrd with which :dl profrssion;tl:; in thl' st~ite could 
lx-corne Lrn1iliar. 
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INSTITUTIONAL 

Low-key design 
for vard's 
new library 
The design of Harvard University's 
Pusey Library, scheduled for comple­
tion next year, posed two major 
problems for Hugh Stubbins & 
Associates of Cambridge, Mass. The 
firm had to figure out how to provide 
the initial space for the school's map 
and theater collections, as well as an 
archives, without violating the vene­
rated Harvard Yard. And the design 
also had to allow for library expansion 
programs in later phases while 
maintaining environmental integrity. 

The solution actually is a non­
building-a three-level structure 
largely below grade. By making use of 
an existing grade change in the Yard 
and landscaping the roof of the library, 
Stubbins was able to keep the area's 
basic topography and preserve a 
diagonal student walkway across the 
space. 

Cutting back the northern and 
western edges allows sunlight to enter 
reading rooms and work areas. 
Grass-covered berms and granite 
fascias are used to screen these 
windows so that from at least some 
angles, the building looks like a grassy 
plateau. 

; 

Pusey Library: Saving Harvard Yard with a non-building. 

The structure is poured-in-place and 
reinforced concrete with eight columns 
stressed to permit the possible addition 
of above-grade space in the future. 

Since the building is below the water 
table, special foundations, waterproof­
ing, and a large sump pump help to 
control subsurface water. The concrete 
roof-sloped similar to a normal 
roof-has multiple layers of neoprene 
sheet and liquid rubber roofing below 
the gravel and topsoil of its landscaped 
surface. 

To counteract the feeling of working 
in a basement, the architects incorpo­
rated an interior court and light well 
into the center of the building. The 
court, which will feature landscaping 
and a Japanese maple, is flanked by a 
lounge and faculty studies area. 

Structural engineers were LeMes­
surier Associates/SCI, with mechani­
cal and electrical designs done by Van 
Zelm of Haywood, Conn. Volpe 
Construction Co. is building the $4. 7 
million library. □ 



Three trees ordered spared by the university, put contractors in tight spot. 

re s, tra iti 
fun rgr 

Environmental and historical consider­
ations forced the design and construc­
tion of an underground lecture hall in 
such a way as not to destroy trees grow­
ing on the confined site. And another 
phase of the project, creation of addi­
tional floor space in an existing build­
ing required use of a forklift to erect 
steel in tight quarters. 

The project, at Yale University's 
Center for American Arts and Culture, 
involved construction of a floor about 
midway in the height of a 25-ft-high 
room in a 4 7-year-old stone building, 
construction of the new 398-seat lecture 
hall, and enclosure of an existing court 
to provide a new gallery. The last phase 
was the least complex, because it re-

V r 
tu 

esi 
hall 
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quired only construction of a roof over 
a sunken court between a building on 
one side and the sidewalk on the other. 

University officials complicated the 
$1.1-million project by specifying that 
three elm trees, one 4 ft in diameter and 
two 3 ft in diameter, remain undis­
turbed. Also, they required that the 
court that would be ripped up for the 
project be restored to its original char­
acter, "a serene spot for contemplation 
amid the city's jar." 

The requirement that the designers 
and contractors save the trees was 
ba:cied as much on history and tradition 
as on ecology and esthetics. New 
Haven, known as the Elm City, lost 
most of that heritage to the Dutch elm 

Court, trees dictated lecture hall shape. 

disease. The Weir Court trees appar­
ently were spared that fate because of 
their relative isolation in the enclave 
formed by two dormitories, an art gal­
lery designed by the late Louis Kahn, 
another art gallery built in 1928, and 
Skull and Bones, one of Yale's under­
graduate secret societies. 

The new underground lecture hall, 
designed by Herbert S. Newman Asso­
ciates, New Haven architect, thus takes 
an irregular shape. The hall, enclosing 
about 3,500 sq ft, is about 87 ft long 
from front to back. Its vyidth varies (see 
auditorium plan view). A 40-ft-long 
corridor opens off one side at the rear of 
the hall. • 

Spiegel & Zamecnik, Inc., New 
Haven structural engineer, designed the 
structure so that it stands nearly com­
pletely independent of the two closest 
buildings. 

Thermal problems avoided. Herman 
Spiegel, a principal of the engineering 
firm and also dean of Yale's School of 

Beams, each a different size, span hall and carry court. 
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Concrete slab, 5.5 in. thick, can carry two 2-ton statues. 



Lecture hall contacts Weir Hall where beam end lands on pier (arrow). 

Architecture, says that joining the new 
lecture hall to its flanking neighbors 
would have created a structure about 
300 ft long, a length that would intro­
duce thermal expansion problems. 

The building therefore is indepen­
dent of them, except at one point where 
a corner of the dormitory protrudes 
slightly into the lecture hall site. There 
a pier carries the end of just one of the 
11 beams that carry the roof of the lec­
ture hall and the restored landscaped 
sculpture court. That beam rests on a 
Teflon sliding bearing. 

To protect and restrict the roots of 
the three trees, steel sheetpiling was 
driven around them, with timber wa­
lers between the piles and diagonal steel 
bracing spanning between retaining 
walls. The excavation ranges from 19 to 
30 ft deep, providing the slope for the 
floor of the lecture hall. 

No two steel beams spanning be­
tween the walls are alike. They range in 
length from 5 2 to 65 ft under the sculp­
ture court above the rear of the hall, 
from 67 to 80 ft beneath the planter 
area located above the hall's stage, and 
are as deep as 36 in. 

The 80-ft beam, the one that lands 
on the pier at the point where Weir 
Hall protrudes into the lecture hall, 
cantilevers 10 ft off the opposite wall. 
One other beam, 67 ft long, projects 14 
ft beyond the same wall. Those beams 
and their slab stop just short of the ad­
jacent Kahn gallery. 

The mechanical room is located in 
the approximate 40-sq-ft space under 
the cantilever. 

Beam spacing. Spacing of the beams 
varies from 5 to 6.5-ft centers under the 
sculpture court, while under the planter 
area the beams are 6 to 7 .5 ft c-c. The 
slab atop the beams is 5.5-in.-thick rein­
forced concrete and surfaced with a wa­
terproof membrane to allow it to accept 

the stabilizing gravel· and soil for the 
plantings when the area reverts to its 
use as a landscaped sculpture court. 

The slab is designed to carry two 
sculptures of 2 tons each anywhere on 
its surface, since statuary of this size is 
frequently on display and the exhibi­
tions are moved around in the court. 

To erect the beams, the steel erector, 
Leake & Nelson, Inc., Bridgeport, 
Conn., used a 50-ton crane with an 80-
ft boom. Its problems started with the 
arrival of the crane, for it could just 
barely slip in between the walls of the 
service court's entrance from the street. 

The retaining walls of the lecture hall 
were designed to be supported at the 
upper slab, "because to design them as 
a pure cantilever coming out of the 
ground would have cost an arm and a 
leg," Spiegel says. This meant that the 
general contractor, W. J. Megin, Inc., 
Naugatuck, Conn., could not remove 
the sheetpiling because it, along with 
the bracing, carried the walls. In addi­
tion, some of the diagonal bracing re­
mained in place until after the slab was 
cast. The braces were then cut out and 
the openings in the walls patched with 
concrete. With removal of the braces, 
the walls act as a simple vertical span 
between their footings and the roof 
slab. 

The forklift expediency. Conversion of 
the old lecture hall in the old art gallery 
squeezed the erector from start to fin­
ish. The job itself was basically simple: 
Erect the beams for a new floor in a 25-
ft-high room of an old building. But 
work space was cramped. 

The building, about three and one­
half stories high, is a bearing wall struc­
ture 65 ft x 110 ft in plan. The room 
converted from a single story to a two­
story art gallery, measures 40 ft x 7 5 ft. 
Because of the thickness of the walls, no 
additional structural support was re-

Floor was added in old lecture hall (left). 

quired to carry the beams, the job es­
sentially being cutting pockets in both 
the stone exterior walls about 3.5 ft 
thick, and in the 2--ft-thick interior 
brick wall, then erecting the beams to 
provide a floor-to-floor height of about 
13 ft. But therein lay the problem: no 
elbow room. 

The beams, 44-ft-long, 27-in.-deep 
sections, spaced on 10-ft centers, are for 
the most part, landed in the wall pock­
ets. But along the exterior wall, some 
are founded on the sills of windows. 

To erect the steel, Leake & Nelson re­
moved a door and its frame, then con­
structed a working surface on the exist­
ing floor of the building for a 6,000-lb 
forklift used to erect the steel. The ve­
hicle pad, running the length of the 
building, consisted of 6-ft-long, 8-in.­
wide flange beams topped by 0.25-in. 
steel plate. 

The beams were crane-lifted from a 
truck on the street, swung into the 
building at floor height through the 
door and placed on rollers to be moved 
into the general area of where they 
would be erected. 

The forklift, picking up the beam at 
its center, slipped one end into a pocket 
on the interior wall, holding the beam 
in position until scaffolding was placed 
under the other end. Two 5 x 5-ft sec­
tions of scaffold, 6 ft high, were then 
lashed on to the forks of the forklift to 
provide another 12 ft of height for the 
installation of the opposite end of the 
beam. The truck forks and scaffolding 
were then run in beneath the beam, 
which was jockeyed into place with the 
help of a come-along. 

Mechanical engineer for the project, 
which will be completed in January, is 
van Zeln, Heywood & Shatford, West 
Hartford, Conn. Sylvan R. Shemitz & 
Associates, Inc., West Haven, Conn., is 
the electrical engineer. 
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Vancouver 
The University of British Colum­
bia has built the underground 
Sf'dgewick Library to fit betv,·cf'n 
eight steel-sided "flower pots," or 
caissons, 30-ft. high, each one pro­
tecting the roots of a 40-year-old 
Northern Red Oak tree. The tubu­
lar caissons extend 6 ft. below the 
two-level library's bottom floor. A 

four-inch air space separates the 
caissons from their brick casings. 
Thf' red oaks form part of a bor­
der of trees on the mall at ground 
lc\'el. The library has room to seat 
'.?,000 studf'nts and can accommo­
cbtf' 180.000 volumes. The archi­
tects arc Rhone and I rcdale of 
Vancouver. 
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East Bank 6ook"lore/ Admissions and Records 
Faclllty, on the Mlnneap'>lls campus of the 
Unlverslly or Minnesota, empt,aslzes diagonal 
clrculalion path and preuervea c111rnpus apace. 

Program: MP.rging adm1nislrative and bookstore 
f,1c:!,t1es, lhe 81.0()0-sq-lt buildin4 will conldin 
approximately 25,000 SQ fl of bookstore space, 
J5.000 sq ft for Un1versily Admissions and 
Reuvds. and 23.000 SQ ft of pedestrian circula­
ltor: and sludenl suppori functions 
Site: On an 1Jrban university car:,pus, semi-en­
ciosl:!d by su 1 i ounding tu1iding~. near transror~ 
lat1on anc in direct line between bus lines and 
r;a!":1pus 

Solution. To make The most of exisling circula­
l1on palterns Ille factl,ly is bisected by a d,ago­
nal pedeslnan concourse. In order thal the new 
bu1ioing ;night cause as little disruption as pos­
sible lo the space 11 will occupy, 95 percent of 
the pro1ect will be below grade. In addition to 
their sonr::ern for preservirig the campus space, 
the mchl"::•...,ts ttfso want8d 1ne building to be 
enerqy-etficient and humanR. Its design, there­
fore. ,eflects the altentio1, to proper orientation, 
giv1~g building occupants light and views 
lhr0ugn a c9ntral court. Planters form sun con­
trol devices on south and west sides where di­

rect sun could cause heat qai11s. Ambient light 
e111ers the store v1~ a sloped gtass easl wall. 

Mc/9r/als and cons/tuu/ion: Board-formed archi­
teclural conc1ele in buff intepral color; rool 
deers used as courtyards or other surfaced 
gathering areas are either waterproofed and 
decked ;n exposed aggregate concrete, or 
roof':U Wtlh S1And;:ird huill~un roofinQ. Glazing is 
tin!8d, msu1a11ng, laminated safety glass- in ano­
dized aluminum frames 

Jury comments 
ZG!dl"r: II you look al !he or1entalion of the exist­
ing buildings, ynu see that you were ceally lef! 
with fragments of spaces With this building, the 
spaces find their solutions One thing I would 
criticize is the receiving area; it somehow seems 
lo turn its back on this space to the east 
EIHnman: I think when you sink-a building into 

T' - --.~• ~,--•_· •. - ::._L 

.·· ('.. I 

t --~=~ _,_ _____ • 

the ground !hat it's very impor1anl to make a dis­

tinction betwf'Pn ·.vBlking on a building and wa!k­
ing on grounrJ. I think also that the nolion of this 
d:agonal is alien to the nature of the campus 
structure, ,n terms of its built artifacts. I think it's 
an impos;lion into th8 tranquility of the campus. 
Rudoiph: I would ltke to make a rebuttal to that 
It seems that. for once, the diagonal makes con­
siderable sense because of the gereral circula­
tion pnltern rif !he camp,,s. The diagram sr,ows 
that very cicarly, 
Chermay~lf: It seems to me that the issue really 
is what nappens al eye level. The apparent ag­
gression of lhe geometry, ,n 111,s case, 1s not ag­
gressive at aii. It's really quite a reticent building; 
there 1s no overpowering form intruding on the 
campus. This is not part of the "dtagony" we've 
been /Oking about. 
Zeidler: It's amazing the very pleasant spaces It 
does create inside. 

Crt>d:ls 

Arcnite<"ls: David J. Bennalt, principal architect; 
Jack A. Myers, associate architect; John S. Bay-

• miller, archttecturalluiban designer; Guy R. 
Johns, urban designer I landscape arcl1itect 
John C. Krogstad, architectural designer; Larry 
0. Opseth, architect 
Consultants: structural, Meyer, Borgman a, 
Johnson, Inc.; mechanical/electrical, OMedal, 
Locke. Broadston Associates, Inc. 
ll'lodelmaker: Linda A. Taggart. 
Client: University ol Minnesota. 
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SOIL INVBSTIGAT'ION 

PROPOSED LEGISL/\.TURE BUILD1NC 

CAPITOL COMPLEX 

ST PAUL, MISNESOTA 

#22014 
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October 30, 1975 

Stc1te of ~hnnesota - Der)aTtment of Ad.m~i.1;istration 
Arch H.e ctL:r al and Eng ineerin.6 Di vi ::d.on 
Room G-10 Administra~ion Building 
St Pa.ul, MN SS101 

Attn: Mr Forrest Schult?. 

Subj: Soil Investigation - Prop0sed 
Lsgislature Building - c~pitol 
Comp}:;::x - St P2u1; Minnr:;.:;ota -
!'122014 

w~,, h,ive ccr(1due.ted a soil investigation f\Tid found~1tion 
for thf'', ref~Yrenced p:roj cct. We :.:.~Le t:r·ansrnj tting six 
our repo:rt. 

About 50% of the soil san~les will be held at this office for 
one month and will then be discarded unless we are notified to 
hoJd thr::m fer a longe::c period c✓ f timf .. 

L 

As part (1f our profcss1onal .s,:;Tvices, \Ve 11avc on ouT s,tc:1.ff found(>' 
tion and :so:i ls e:ngir)cc,1:s ;:.:uld engl1H:(~1.~ing gcoJ ogists a.vaiJ.able for 
consu1 tat ion., A;;; thn scope. of the project d3Vf lops, they wi 11 b2 

availabls to you to dis~uss th8 specific problems as they arise 
or d.id )'OiJ. in your evc:'.J.ua:t.i:Jn::, c 

Very truly yours 

GJS/kr 

Encs 

; IY 

~;T. f>/'.:\UL. r,/1 i\l. ~;511 °1 
·,I' 



REPORT OF SOIL :NVESTlGATION 

CAPITOL CUMPLl-:.X 

;.; 220l4 

This report presents our fir.dings and rec..ci;t;:~cndations pertainh,g tu ti:,: 

inv~stigation and engineering analysis fc:c the referenced proJect 

pose of this report is to desc.ri.b·~ the s-:-,il c:-.mditions encountered at tl 

site, to a~alyze and evaluate these co~~1ticnsJ the laboratory test re 

an.d> based on this do.ta, to reccrn.tnencl poss~.bic foundation dcsig:13 and c .. 

st1cctio~ ?rocedures. 

FIELD INVESTIGi\TICn; PROCEDURES 

Ten soil test borings were made during H period from October 6 th~ou;h 

1975, The borings were dm..,Ti apprGx1mateiy at the locations g1vc·n -~·.':1. 

the photo ~ap furnished to us, as shown on the attached sketch 

e1evat ior: s were refeTenced to the tcp of the hydrant, where shmm c1n th_· 

Soil sa1:1pling was performed in accordaJlC~} \":ith AST?,,1: D 1586--67 u ~ ir: 

procedure, a 211 0. D. split bsrrel sampler is driven into the soiJ. by a l<ff) lt"l 

weight fal 1 ing 3011
• After an initial set of 611

, the number cf blows rcqi;ir ed 

t.o dx the sar-:plc:r an additional 12 11 is k.nohn as the ptmetn1tion re.sistn.ncc: 

or ;;1 value" The N valu,3 is an index of th:: n:-L~tivc density of cohesion lcs.::; 
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As the samples were obtained in the field, they were visually an<l manually 

class if ie<l by the Cl~t;'h' chief .1n ~tu.::orJ:.wc:c ~•1 i th ASTM: D 2438-69. Repre:_;enL1-

tive portions of al 1 sa:-1ples were then returned to the laboratory for fur the i 

examination and for verific:1tion of t~rn field classification. In adJi.tion, 

selected samples were suLmi.tteJ tu a p1ogra111 of laboratory tests. Logs of 

the borings indicating the depth and identification of the various strJ.ta, 

the N value, water level infor-mation arnl pertinent information regarding 

the method of maintaining and advanclng the drill holes are attache<l. Chart~ 

illustrating the soil classification procedure, the descl'iptive terminolog~: 

and symbols used on the boring lo;~s are also attached. 

SITE AND SOIL CONDITIONS 

Site Conditic,ns 

These borings were put down at th'O alternate buUding sites, Borings 1 

thrbugh S were put down south of the capitol and borings 6 through 10 were 

put down west of the capitol. The borings south of _the capitol are in th:~ 

nnll area a_nd the Slfffac.-e e1e1,1ations at ou:r boring locations va:cy by abo1..1t 

17'. This area generally slopes dm:n to the south. This• is a landsc a-::- -

wi .. th shrubs, trees~ sidewalks, d.Ti·ves, etc,, within tho proposed buiJ.dJ.ll[; 

site. The surface elevations at our boring locations west of the capitol 

v2.:ry by about 8 1 and gencTally this, site slopc:s down to the southwest. Th,:: 

nortl-wast pm.:-tion of this site i::.; also a landscaped area, whereas the :.: ·_;t11--

\iest portion is an existing paTking lot. TheTe is a street rtmning in a 

southeast to northwest dixection th1'0ugh about th,:; ce-n.ter of this site. 
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advance and can be divided into hio categories: till and alluvium (outwash). 

Till g~nerally consists of co~plcx, unstratified nixturcs cf gravcl 1 s~~Jl 

silt an<l clay deposited in direct co11tact with glacial ice, Alluviun typicdlly 

is composed of stratified and sorted layers of sand with lesser amounts of sil:. 

anJ clay. The alluvium (outwash) fo;_ind in glacial drift was deposited by t!~';.; 

melt waters of glacial ice. Alluvium may be divided according to particle 

size into two categories; coarse, sand and gravel; and fine, silt and cl2y. 

Alluvial deposits may also occur as mixtures of fine and coarse particles. 

The coarser alluvium was deposited in more rapidly moving streams while the 

finer material was dropped from more quiet or standing water. 

The drift was deposited during successive advances and retreats of glacial 

ice. The Twin Cities area has been most affected by two glacial advances, 

both of Wisconsin age of the Pleistocene Epoch. The earlier was the Supericr 

Lobe, which came from the northeast carrying reddish brow11 sandy drift, T'.l.e 

later advance was the Grantsburg Sublobe which was an offshoot of the Des 

Moines Lobe. The Des Moines Lobe moved over Minnesota from the north',rnst, 

however, the Grantsburg Sublobe followed low land into the Twin Cities are~ 

from the southwest covering all but the eastern portion of the area. The 

Grantsburg drift, which is gray and generally contains more clay than the 

Superior drift, overrode and intermixed with the Superior deposits. As the 

Grantsburg withdrew, areas of al luviurn were deposited over the till 1Tr 

melt-waters. 

The Capitol a:-ea lies on the edge of the intersection of tv:o glacial river 

valleys. To the south is the Glacial River Warren valley and to the east 

is another glacial valley. Both of the valleys have been partially filled 

by drift so tho bow1daries of valleys which were carved in the bedrock are 
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not now visible. Therefore, the thickness of the drift and the foni1ation found 

beneath the drift will vary, de.,icnJ_:~,::.g upon the exact position of the v:11 le::;;. 

The bedrock 'p1~ofile consists fro:J youngest to olde3t, of the Platteville 

For~ation (limeston0), the Glen~coJ Fo.uation (sandy sh1le), and the St 

sandst~nc. These for~ations are of OrJovician Period. The rock record o: 

events bet~een the Ordovician seJiments and the Pleistocene glacial dep8sLts 

is absent, 

Soil Conditions 

The logs of the borings show somewhat variable soil conditions within each 

building site; however, the soil conditions encountered at the two sites 

are quite similar. The borings closest to the capitol (borings 1, 2, 3, 

9 and 10) show that the predominant soil consists of lenses and layers of 

silt, saner s i1 t and fine grained sands and silty sands i At the other 

boring locations, medium grained or medit111 to fine grained sand containin6 

varying acounts of gravel were encountered and these sands extended to a 

depth of about 23' at boring 4 and 18' at boring S. The finer grained 

sands and silts were then encountered underlying the meiium grained SJndse 

At borings 6, 7 and 8, the medium grained sands were predominant, Glacial 

till, consisting of clayey sand, silty sand or lean clay were encountered 

near the depths of borings 2, 3, 4, 5, 6 and 8. Fill was encountered at 

the surface of all borings to depths ranging from about 2' to 101;2 t at the 

site south of the capitol and from about 1' to 14' at the site west of the 

capitol. The fill at the site west of the capitol, at least in the deeper 

fill areasJ did contain some rubble. A layer of clayey silt or silty clay 

was encounte:ted underlying the fill at b0rings 7 and 8. 



- ~---~ -----~------------------------------------, 
Page S - #22014 

The penetration resistance (N value) in<licates the density of the cohcsionless 

soil ranges.from medi~J to very stiff, In general, the soils encountered in 

the upper 15 • to 20' of the bo1 ings h ... tJ the lo"'i'Gst penetration resistance, L: _., 

loosest soil was the sandy sUt encou11.tere.J t.o a <le:µth oi about 8}j 1 at bor.in.; 

10, 

Ground water entered all borings at the times and levels as shown or noted 

on the attached logs. The ground water elevation would appear to be quite 

variable over the site with water being encountered at depths ranging frcfil 

about 26' to 44' below the surface, In addition, there would appear to be 

sorae areas where water may be perched at a higher elevation, such as at 

seasonal and yearly fluctuations of the ground water table can be expected 

LABORATORY TESTS 

To aid in identifying the scil, a mechanical analysis was conducted on 

representative samples of the sandy and silty soils. The results of these 

tests are shown on attached data sheets, 

ANALYSIS AND RECOMMENDATIONS 

Project Information 

No actual building details were available at the time this work was done. 

We understand the proposed building will probably be a multi-level structure 

possibly as much as five floors. Also, we understand that if the building is 

built south of the capitol, the majority of the building will be below grade, 

at least adjacent to the existing capitol. Since specific foundation 

i 
J 
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recom:cendations would dcp~nd on the actual location of the building, bui lJlnf: 

kept ver)' general. \·:hen more specific details are know11, Ke suggest you cu:-

tact us fol' a further evaluation oft.ht soll co:1dltion5. 

Spread Fo:Jting Construction 

Our general reconuncndo.tions would be to cx-::encl all founcl.:..tions through t::.:.: 

existing fill, silty clay or clayey silt laye~s and any very loose ~ai1J; o: 

silty soils. If the building has a deep basement, it would appear that 

foundations would be through these soils although there may be areas \d1Cl'C 

foundations would have to be extended deeper, The density of the unJcrly.:n; 

soil \.':as quite variable, and in general, the denser soils were encountcTcJ 

ne&rer the capitol. Based on the density of the soils encountered, load::i~s 

in the range of 3000 psf (pounds per square foot) to S000 psf could be u~,,.::J _. 

either site with the actual loading depending on bottom of footing elevation. 

Where the looser soils are medium grained sands, the bearing capacity couLl 

be improved by surface cor.i_paction. Also, the bearing capacity could be 

improved by subcutting, surface compacting and then refillinr with 2n 

engineered fill. By improving the density o~ the soils by the above □eth~~: 1 

it would be our judgment that foundations at either site could be designed 

for a maxi~lffi1 soil bearing pressure of 5000 psf, if this nagnit ude of 

loading would be required. 

Deeu Foundations _ _., . -~-· 

If building loads are sufficiently heavy so that spread footing construction 

would not be feasib}eJ the;i tho structure would have to be suppo·.cted on a 

deep foundation. It was rot wi.thi:1 th~: scope of this investigation to 

t,val uate deep fom~(L.it ions and our borings we-re net tJ.} .. eri suffid e:ri.t ly deep 

t ______ , _________ j 
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for this purpose. Generally, deep foundations would consist of dr i lleJ piers 

to be~rock 0£ plling 

variable ancl our gcnel'Jl geologic iafocu.tion \<1ould inJ.icJte that b0<l10ck 

would probably be higher w~st of the cctpitcd Dr i V :m pi l C \'i OU l J pr O '.J .,il..i ] y 

not be feaslble at least clos~ to the existing capitol, since vibrations 

set up by this type of installation m:iy be damaging. AdJitional deeper 

borings w0ul<l have to be put down to evJ.luate possible deep foundation pL:,,! 

Other Foundation Considerations 

If several floors of the structure are below grade, then the walls will have 

to be designed to withstand relatively high lateral loads, In additio~) i 

the structure is pbced close to the existing capitol and if the excavation 

for- the ne\·i building hould extend belch· the foundaticn elevation of th0 

existing capitol, then the excavation would have to be shored and braced 

or tied back to prevent possible damage to the existing capitol To 

further evaluate this, the actual "loading conditions and bottom of footing 

elevations of the existing capitol, as well as the details for the proposed 

structure ~ould have to be known, 

The recom: :~dations and/or suggestions contained in this report are our 

opinions based on data which are assumed to be representative of the site 

explored; but because the area of the borines in relation to the entire 

area is very small, and for other reasons, wo do not warrant conditions 
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below the depth of our borings, or th.:::i.t t1A=:: strata log~eJ from our borin;;_::; 



REPORT OF T ES'i-S OF SO 1 L 

PKOJLCT: PROPOSED LEGISLATURE BUILDING 
CAPITOL C0~1PLEX 
ST. PAUL, Mrn?~ESOTA 

REPORTED TO: State of Minnesota 

LA!:30RATORY NO. 22014 

801:>,I!\G A.t~D SAMPLE NO. 

Depth Sample Taken (Ft,) 

Classification 
(ASTM: D 2487-69) 

Description 
(AST!-1: D 2488- 69) 

:,1ECE.A.?'HCAL ANALYSIS: 

Dry Weight of Total Sample 
(grams) 

Based on Total Sample: 

Gravel - % (On #4) 

Based on - #4 Material 

Sand - go (#4 - #10) 
(#10 - #40) 
(#40 - #100) 
(#100 - #200) 

Fines - 9-L) (#200 Down) 

1 - 9 

:1-21 

Silty Sar~d, 
fine 
grained 

140 

0 

0 
TRACE ,,-,._j 

38 
39 

2 - 8 

20-21 

ML 

Silt 

182 

0 

0 
TRACE 

2 
19 
79 

3 - 9 

20-21 

SM 

Silty Sand, 
fine 
grained 

163 

1 

2 
14 
38 
27 
19 

4 - 9 

25-26 

lff 

0 

TRA.CE 
1 
4 

30 
65 



RSPORT OF TESTS OF SOIL 

PROJECT: PROPOSi:iD LEGISLATURE bUILDI~G 
CAPITOL co:.:PLEX 
ST. FAUL, MIW~ESOTA 

REPORTEIJ TO: State of ~1inncsota 

LABORATORY NO. 22014 

BORING AND SAMPLE NO. 

Depth Sample Taken (Ft.) 

Classification 
(ASTM: D 2487-69) 

Description 
(ASTM: D 2488-69) 

MECHA.NICAL ANALYSIS: 

Dry Weight of Total Sample 
(grams) 

Based on Total Sample: 

Gravel - % (On #4) 

Based on - #4 Material 

Sand - % (#4 - #10) 
(#10 - #40) 
(#40 - #100) 
(#100 - #200) 

Fines - % (#200 Down) 

5 - S 

10-12 

SP 

Sand, 
medium 
grained 

1S9 

30 

14 
58 
21 

2 
5 

7 - 8 

15-16 

SP 

Sand, 
medium 
grained 

244 

11 

11 
68 
16 

2 
3 

October 30, 1975 

8 - 8 

15-16 

SP 

Sand, 
medium 
grained 

289 

8 

7 
68 
21 

1 
3 

9 - 7 

15-16 

Silty Sand, 
fine 
grained 

243 

0 

0 
TRACE 

29 
40 
31 

I 

I I 



SYMBOL 

c.s. 
P.O. 
c.o. 
3¼ HSA 
4 FA 
6 FA 
2½ C 
4C 
0.M. 
J. w. 
H. A. 
NXC 
BXC 
AXC 
ss 
2T 
3T 

DRILLING & SAMPLING SYMBOLS 
DEFINITION 
Continuous Sampling 
2-3/8" Pipe Ori 11 
C leanout Tube 
3¼" 1.0. Hollow Stem Auger 
4" Diameter Flight Auger 
6" Diameter FI i ght Auger 
2½" Casing 
4" Casing 
Drilling Mud 
Jet Water 
Hand Auger 
Size NX Casing 
Size BX Casing 
Size AX Casing 
2" 0.0. Split Spoon Sample 
2" Thin Wall Tube Sample 
3" Thin Wall Tube Sample 

GENERAL NOTES 

SYMBOL 
w 
D 
LL. PL 

Ou 

Pq 
Ts 
G 
SL 
pH 
0 
M.A.* 
C* 
Oc* 

LABORATORY TEST SYMBOLS 
DEFINITION 
Moisture content - percent of dry weight 
Ory density-pounds per cubic foot 
Liquid and plastic limits determined in 
accordance with ASTM D 423 and D 424 
Unconfined compressive strength-pounds per 
square foot in accordance with ASTM D 2166-66 

Additional insertions in Ou column 

Penetrorneter reading-tons/square foot 
Torvane reading-tons/square foot 
Specific gravity - ,L\STM D 854-58 
Shrinkage limit - ASTM D 427-61 
Hydrogen ion content-meter method 
Organic content-combustion method 
Grain size analysis • 
One dimensiona I consolidation 
Triaxial compression 

*See attached data sheet and/ or graph 

WATER LEVEL 
SYMBOL - V 

Water levels shown on the boring logs are the levels measured in the borings at the time 
and under the conditions indicated. In sand, the indicated levels can be considered 
reliable ground water levels. In clay soil, it is not possible to determine the ground 
water level within the normal scope of a test boring investigation, except where lenses 
or layers of more pervious waterbearing soi I are present and then a long period of time 
may be necessary to reach equilibrium. Therefore, the position of the water level symbol 
for cohesive or mixed texture soi Is may not indicate the true level of the ground water 
table. The available vvater level information is given at the bottom of the log sheet. 

TERM 
Very loose 
Loose 

DENSITY 

Medium Dense 
Dense 
Very Dense 

DESCRIPTIVE TERMINOLOGV 

"N" VALUE 
0-4 
5-8 
9-15 

16-30 
Over 30 

CONSISTENCY 
TERM 

Soft 
Medium 
Rather Stiff 
Stiff 
Very Stiff 

"N" VALUE 
0-4 
5-8 
9-15 

16-30 
Over 30 

Standard "N" Penetration: Blows per foot of a 140 pound hammer falling 30 inches on a 2 inch OD split spoon. 

RELATIVE PROPORTIONS 
TERM 
Trace 
A Little 
Some 
With 

Boulders 
Gravel 

Coarse 
Fine 

Sand 
Coarse 
Medium 
Fine 

Si It and Clay 

PARTICLE SIZES 

Note: Sieve sizes shown are U.S. Stn11dmd 
SE-4(70A) 

Over 3" 

¾" -3" 
#4-¾" 

#4-/.110 
#10-t/40 
ff 40-N200 

RANGE 
0-5% 
5-15% 

15-30% 
30-50% 

Determined by plasticity 
Characteristics 

"""'----------~~-~------------·---------------·---~-------,-·---·· 



CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSES 
ASTM Designation: D 2487 - 69 AND D 2488 - 69 

(Unified Soi I Classification System) 

Major divisions 
Group 

symbols Typical names Classification criteria 

(/) 

* Q.) 

> 
Q.) 

(/) 

0 
0 
N 

::: 0 
gz 
"O C 
(I) 0 
C -0 

~ ~ 
c;n ·co 
(I) .... 

~ ~ 
~~ 

·ULC'l 
C 
co 
.s 
(I) 

0 
~ 

* Q) 

> 
Q) 

'iii 
0 

~~ 

(/) 
(/) 
Q.) 

Cl) >-

~ o 

u~ 
"CJ L(J 

f6 .::'. 
rn E 
=== 
U)~ 

::i 
CJ' 

_J 

(/) 

Q.) 

> 
tO 
0) 
C 
ro 
Q.) 

u 

(/) 
-0 
C 
co 
(/) 

C 
co 
a., 

u 

(/) 
(!; 
C 

;.;:: 

£ 
-~ 
(J) 

"Cl 
C 
ct) 

Cl) 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

ML 

CL 

OL 

Well-graded grave Is and 
gravel-sand mixtures, little 
or no fines 

Poorly graded gravels and 
gravel-sand mixtures, I ittle 
or no fines 

Silty gravels, gravel-sand­
si It mixtures 

Clayey gravels, gravel­
sand-clay mixtures 

Wei I-graded sands and gra­
velly sands, I ittle,. or no 
fines 

Po o r I y g rad e tj sands and 
gravel I y sands, Ii ttl e or no 
fines 

Silty sands, sand-silt mix­
tures 

CI ayey sands, sand-c I ay 
mixtures 

Inorganic silts, very fine 
sands, rock flour, silty or 
clayey fine sands 

lno_rgani c clays of low to 
medium plasticity, gravelly 
clays, sandy clays, silty 
clays, I ean clav,s 

Organic s i I ts and organic 
silty clays of low plasticity 

(/) 
(!) 

(/) (l) > 
co > (!) 

.D .<E (J) 

(/) 

0 
(/) .0 
C E 
0 > 

·.;:; (/) 

(ti -

.S:? § = "Cl 
(/) -(/) 0 
ro a, 
u (/) 
QJ ::::l 
t:: 0) 

:.::: C 
..... ·-
QJ .:: 
~ ~ 
..... O" 
C (I) 

CQ .... 

C (/) 0 (1) 

O O O > 
C: 0 N Q.l 

~ N O rJl 
(v o Z o 
: z (/) ~ 
"iii i55 ~ o 
~2_0.z 

u ~ ~ ti 
LC') .- 8. 
§ ffi ~ 
£; £; N 

Cu= P60 greater than 4; 
010 

C - (0 3o)
2 

between 1 and 3 
z- 010 X 060 

Not meeting both criteria for GW 

Atterberg limits below 
"A" line or P.1. less 
than 4 

Atterberg limits above 
"A" line with P.I. 
greater than 7 

Cu= 0 5 o greater than 6; 
Dto 

Atterberg Ii rn its plot­
ting in hatched area 
are borderline classifi­
cations requiring use 
of dual symbols 

C z= (D 3oJ
2 

between 1 and 3 
010 xD6o 

Not meeting both criteria for SW 

Atterberg limits below 
"A" line or P.I. less 
than 4 

Atterberg limits above 
"A" line with P.I. 
greater than 7 

A tterberg I i rn its pl Ot­
ting in ha·tched area 
are borderiine cl assi fi -
cations requiring use 
of dual symbols 

Plasticity Chart 
so~-.---,-1~-,~-.---r-.,-1 -.---,---r---.-----.---. 

For classification of fine-grained V 
soils and fine fraction of coarse-

50 ~ grained soi Is. 

A tterberg L i m i t s p I o t t i n g in CH/v 
hatched are a are border Ii n e 
classifications requiring use of ! 40~ ~~:~:~~~:~11;C~n;OI I /V 

g 0 
-oz 
(1) Cl) 
C (1) 

~ ~ 
c;n2. 

·u 301------i----+----+----+---+------+-,.,c._-+--_--+---1--~ 

1-----~-0 ---1-----+--I n_o_r_g_a_n_i _c_s_i -I t-s-, _m_i_c_a_c_e_o_u_s---1 -o._~ , , ,~ 

LO MH or diatomaceous fine sands ,'?-/ 
OH and MH 

g? ~ 
LL ~ 

0 
~ 
0 
LC') 

SE-1 (70-A) 

! ~ or silts, elastic si Its 201-----+--+---C-L-+---+,/ 

u2 / 1? ~ 1 norgan i c clays of high 10 
cu OJ CH plasticity, fat clays [7 
rn ._, 

7 
--C:L-ML\~? ML and OL 

~] o4--r--~9 I 
~ Organic clays of medium to 

O 10 20 30 
40 

5- OH high plasticity 50 60 70 30 90 

:.J 
Liquid Limit 

2-.:: (/) 
.r C­
CJl CU·­
·- OJ 0(/) 

Io 

Pt 
Peat, muck and other highly 
organic soi Is * Based on the matcri al passing the 3 in. (76 mm) sieve. 

100 






