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10'X35' SIGNAL ENCLOSURE FOUNDATION

SIGNAL HOUSE TYPICAL FOUNDATION

E0-SYS-SWE-DTL-SIG-014

SYSTEMWIDE ELECTRICAL

90% SUBMISSION - 01/22/2016

362

464



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

CIVIL - VOLUME 12

SYSTEMS

6'X8' GRADE CROSSING FOUNDATION

SIGNAL HOUSE TYPICAL FOUNDATION

E0-SYS-SWE-DTL-SIG-015

SYSTEMWIDE ELECTRICAL

90% SUBMISSION - 01/22/2016

363

464



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

CIVIL - VOLUME 12

SYSTEMS

TYPICAL FOUNDATION INSTALLATION

SWITCH HEATER CASE

E0-SYS-SWE-DTL-SIG-016

SYSTEMWIDE ELECTRICAL

90% SUBMISSION - 01/22/2016

364

464



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

CIVIL - VOLUME 12

SYSTEMS

BALLASTED TRACK INSTALLATION

SINGLE IMPEDANCE BOND

E0-SYS-SWE-DTL-SIG-017

SYSTEMWIDE ELECTRICAL

90% SUBMISSION - 01/22/2016

365

464



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

CIVIL - VOLUME 12

SYSTEMS

BALLASTED TRACK INSTALLATION

DOUBLE IMPEDANCE BOND

E0-SYS-SWE-DTL-SIG-018

SYSTEMWIDE ELECTRICAL

90% SUBMISSION - 01/22/2016

366

464



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

CIVIL - VOLUME 12

SYSTEMS

FIXATION&BALLASTED TRACK INSTALLATION

MAINLINE SWITCH MACHINE - DIRECT

E0-SYS-SWE-DTL-SIG-019

SYSTEMWIDE ELECTRICAL

90% SUBMISSION - 01/22/2016

367

464



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

CIVIL - VOLUME 12

SYSTEMS

EMBEDDED TRACK INSTALLATION

WHEEL SENSOR ISOLATION

E0-SYS-SWE-DTL-SIG-020

SYSTEMWIDE ELECTRICAL

90% SUBMISSION - 01/22/2016

368

464



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

CIVIL - VOLUME 12

SYSTEMS

EMBEDDED TRACK INSTALLATION

IMPEDANCE BOND ISOLATION

E0-SYS-SWE-DTL-SIG-021

SYSTEMWIDE ELECTRICAL

90% SUBMISSION - 01/22/2016

369

464



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

CIVIL - VOLUME 12

SYSTEMS

PLINTH AND CONDUIT INSTALLATION

IMPEDANCE BOND - EMBEDDED TRACK

E0-SYS-SWE-DTL-SIG-022

SYSTEMWIDE ELECTRICAL

90% SUBMISSION - 01/22/2016

370

464



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

CIVIL - VOLUME 12

SYSTEMS

RAIL ACCESS BOX

TYPICAL WAYSIDE SIGNAL DETAILS

E0-SYS-SWE-DTL-SIG-023

SYSTEMWIDE ELECTRICAL

90% SUBMISSION - 01/22/2016

371

464



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

CIVIL - VOLUME 12

SYSTEMS

BOOTLEG JUNCTION BOX INSTALLATION

E0-SYS-SWE-DTL-SIG-024

SYSTEMWIDE ELECTRICAL

90% SUBMISSION - 01/22/2016

372

464



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

3
8

CIVIL - VOLUME 12

SYSTEMS

DETAIL SHEET 1

FREIGHT INTRUSION DETECTION SYSTEM

E0-SYS-SWE-DTL-SIG-025

SYSTEMWIDE ELECTRICAL

90% SUBMISSION - 01/22/2016

373

464



 

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

CIVIL - VOLUME 12

SYSTEMS

DETAIL SHEET 2

FREIGHT INTRUSION DETECTION SYSTEM

E0-SYS-SWE-DTL-SIG-026

SYSTEMWIDE ELECTRICAL

90% SUBMISSION - 01/22/2016

374

464



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

CIVIL - VOLUME 12

SYSTEMS

TYPICAL 6'X8' GRADE CROSSING HOUSE

FREIGHT SIGNAL HOUSE DETAILS

E0-SYS-SWE-DTL-SIG-027

SYSTEMWIDE ELECTRICAL

90% SUBMISSION - 01/22/2016

375

464



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

CIVIL - VOLUME 12

SYSTEMS

INSTALLATION DETAIL

FREIGHT WALKOUT CANTILEVER SIGNAL

E0-SYS-SWE-DTL-SIG-028

SYSTEMWIDE ELECTRICAL

90% SUBMISSION - 01/22/2016

376

464



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

CIVIL - VOLUME 12

SYSTEMS

FOUNDATION DETAIL

WALKOUT CANTILEVER SIGNAL

E0-SYS-SWE-DTL-SIG-029

SYSTEMWIDE ELECTRICAL

90% SUBMISSION - 01/22/2016

377

464







FOUNDATION FOR INTRUSION DETECTION DEVICE

PLAN (ALTERNATIVE)

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

90% SUBMISSION - 01/22/16

SYSTEMWIDE ELECTRICAL

CIVIL - VOLUME 12

STRUCTURAL W0-SYS-STU-DTL-005

SYSTEMWIDE ELECTRICAL

INSTRUSION DETECTION DEVICE

FOUNDATION DETAILS



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

381

464

CIVIL - VOLUME 12

SYSTEMWIDE ELECTRICAL

SUBSTATION SITE DETAIL 1

SYSTEMS 0-SYS-SWE-DTL-TES-001

SUBSTATION SW304

90% SUBMISSION - 01/22/16



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

382

464

CIVIL - VOLUME 12

SYSTEMWIDE ELECTRICAL

SUBSTATION DETAIL 2

SYSTEMS 0-SYS-SWE-DTL-TES-002

SUBSTATION SW304

90% SUBMISSION - 01/22/16



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

383

464

CIVIL - VOLUME 12

SYSTEMWIDE ELECTRICAL

NINE MILE CREEK BRIDGE 27C07

SYSTEMS 0-SYS-SWE-DTL-TES-003

TRANSVERSE SECTION DETAIL 1

90% SUBMISSION - 01/22/16



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

384

464

CIVIL - VOLUME 12

SYSTEMWIDE ELECTRICAL

NINE MILE CREEK BRIDGE 27C07

SYSTEMS 0-SYS-SWE-DTL-TES-004

TRANSVERSE SECTION DETAIL 2

90% SUBMISSION - 01/22/16



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

385

464

CIVIL - VOLUME 12

SYSTEMWIDE ELECTRICAL

SUBSTATION SITE DETAILS

SYSTEMS 0-SYS-SWE-DTL-TES-005

SUBSTATION SW305

90% SUBMISSION - 01/22/16



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

386

464

CIVIL - VOLUME 12

SYSTEMWIDE ELECTRICAL

SHADY OAK BRIDGE 27R34

SYSTEMS 0-SYS-SWE-DTL-TES-006

TRANSVERSE SECTION DETAIL

90% SUBMISSION - 01/22/16



387

464

SYSTEMS 0-SYS-SWE-DTL-TES-007

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

CIVIL - VOLUME 12

SYSTEMWIDE ELECTRICAL

SUBSTATION SITE DETAIL

EXISTING SUBSTATION S17

90% SUBMISSION - 01/22/16



ɸ ɸ

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

388

464

CIVIL - VOLUME 12

SYSTEMWIDE ELECTRICAL

5TH AVE / 7 TH ST BRIDGE 27C18

TRANSVERSE  SECTION DETAIL

0-SYS-SWE-DTL-TES-008
SYSTEMS

90% SUBMISSION - 01/22/16



5/8

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

389

464

CIVIL - VOLUME 12

SYSTEMWIDE ELECTRICAL

TYPICAL RACEWAY MOUNTING DETAIL

SYSTEMS 0-SYS-SWE-DTL-TES-009

UNDER BRIDGE STRUCTURE

90% SUBMISSION - 01/22/16



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

390

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-PFS-001

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION SCHEDULE

SHEET 1



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

391

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-PFS-002

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION SCHEDULE

SHEET 2



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

392

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-PFS-003

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION SCHEDULE

SHEET 3



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

393

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-PFS-004

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION SCHEDULE

SHEET 4



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

394

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-PFS-005

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION SCHEDULE

SHEET 5



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

395

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-PFS-006

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION SCHEDULE

SHEET 6



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

396

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-PFS-007

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION SCHEDULE

SHEET 7



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

397

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-PFS-008

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION SCHEDULE

SHEET 8



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

398

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-PFS-009

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION SCHEDULE

SHEET 9



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

399

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-PFS-010

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION SCHEDULE

SHEET 10



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

400

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-PFS-011

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION SCHEDULE

SHEET 11



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

401

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-PFS-012

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION SCHEDULE

SHEET 12



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

402

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-PFS-013

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION SCHEDULE

SHEET 13



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

403

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-PFS-014

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION SCHEDULE

SHEET 14



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

404

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-PFS-015

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION SCHEDULE

SHEET 15



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

405

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-PFS-016

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION SCHEDULE

SHEET 16



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

406

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-PFS-017

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION SCHEDULE

SHEET 17



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

407

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-PFS-018

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION SCHEDULE

SHEET 18



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

408

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-PFS-019

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION SCHEDULE

SHEET 19



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

409

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-PFS-020

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION SCHEDULE

SHEET 20



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

410

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-FND-001

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION ASSEMBLY

BALLASTED TRACK



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

411

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-FND-002

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION ASSEMBLY

MEDIAN OR NEUTRAL AREA



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

412

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-FND-003

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

GUY FOUNDATION ASSEMBLY



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

413

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-FND-004

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE FOUNDATION ASSEMBLY

MSE RETAINED FILL AT BRIDGE APPROACH



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

414

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-FND-005

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

GUY FOUNDATION ASSEMBLY

MSE RETAINED FILL AT BRIDGE APPROACH



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

415

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-FND-006

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

POLE BRIDGE ANCHORAGE ASSEMBLY



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

416

464

90% SUBMISSION - 01/22/16

OCS 00-SYS-OCS-FND-007

CIVIL - VOLUME 12

OVERHEAD CONTACT SYSTEM

GUY BRIDGE ANCHORAGE ASSEMBLY



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

M
A

T
C

H
 
L

I
N

E
 
-
 
S

T
A

.
 
2
3
0
4
+

0
0

90% SUBMISSION - 01/22/16

SYSTEMWIDE ELECTRICAL

LIGHTING PLAN AND SCHEDULE

CIVIL - VOLUME 12

TH62 SHEET 1

STRUCTURAL W2-SYS-STU-PLN-001



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

418

464

M

A

T

C

H

 
L

I
N

E

 
-

 
S

T

A

.
 
2

3

0

8

+

0

0

CIVIL - VOLUME 12

SYSTEMWIDE ELECTRICAL

LIGHTING PLAN AND SCHEDULE

TH62 SHEET 2

90% SUBMISSION - 01/22/16

M

A

T

C

H

 
L

I
N

E

 
-

 
S

T

A

.
 
2

3

0

4

+

0

0

STRUCTURAL W2-SYS-STU-PLN-002



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

419

464

90% SUBMISSION - 01/22/16

M
A

T
C

H
 
L

I
N

E
 
-
 
S

T
A

.
 
2

3
0

8
+

0
0

CIVIL - VOLUME 12

SYSTEMWIDE ELECTRICAL

LIGHTING PLAN AND SCHEDULE

TH62 SHEET 3

STRUCTURAL W2-SYS-STU-PLN-003



POLE FOUNDATION LIGHTING FIXTURE

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

90% SUBMISSION - 01/22/16

SYSTEMWIDE ELECTRICAL

LIGHTING POLE FOUNDATION DETAILS

CIVIL - VOLUME 12

STRUCTURAL W2-SYS-STU-DTL-001



M
A

T
C

H
L
I
N

E
 
-
 
S

T
A

.
 
2
7
7
8
+

3
0

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

TUNNEL LIGHTING PLAN 

421

464

90% SUBMISSION - 01/22/16

SYSTEMWIDE ELECTRICAL

LIGHTING PLAN

CIVIL - VOLUME 12

KENILWORTH TUNNEL SHEET 1

STRUCTURAL E3-SYS-STU-PLN-001



M
A

T
C

H
L

I
N

E
 
-
 
S

T
A

.
 
2

7
9

6
+

5
0

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

TUNNEL LIGHTING PLAN 

422

464

90% SUBMISSION - 01/22/16

SYSTEMWIDE ELECTRICAL

LIGHTING PLAN

CIVIL - VOLUME 12

KENILWORTH TUNNEL SHEET 2

STRUCTURAL E3-SYS-STU-PLN-002



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

423

464

90% SUBMISSION - 01/22/16

SYSTEMWIDE ELECTRICAL

KENILWORTH LIGHTING  SCHEDULE

CIVIL - VOLUME 12

STRUCTURAL E3-SYS-STU-SCH-001



BOLLARD MOUNT DETAIL

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

424

464

90% SUBMISSION - 01/22/16

SYSTEMWIDE ELECTRICAL

BOLLARD AND MOUNT DETAIL

CIVIL - VOLUME 12

STRUCTURAL E3-SYS-STU-DTL-001



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

425

464

90% SUBMISSION - 01/22/16

CIVIL - VOLUME 12

CORROSION CONTROL-STRUCTURES

STRAY CURRENT CONTROL DETAILS 1

CORR E0-SYS-CORR-DTL-001



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

426

464

90% SUBMISSION - 01/22/16

CIVIL - VOLUME 12

CORROSION CONTROL-STRUCTURES

STRAY CURRENT CONTROL DETAILS 2

CORR E0-SYS-CORR-DTL-002



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

427

464

90% SUBMISSION - 01/22/16

CIVIL - VOLUME 12

CORROSION CONTROL-STRUCTURES

STRAY CURRENT CONTROL DETAILS 3

CORR E0-SYS-CORR-DTL-003



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

428

464

90% SUBMISSION - 01/22/16

CIVIL - VOLUME 12

CORROSION CONTROL-STRUCTURES

STRAY CURRENT CONTROL DETAILS 4

CORR E0-SYS-CORR-DTL-004



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

429

46490% SUBMISSION - 01/22/16

CIVIL - VOLUME 12
CORROSION CONTROL-STRUCTURES

STRAY CURRENT CONTROL DETAILS 5

CORR E0-SYS-CORR-DTL-005

TRANSVERSE COLLECTOR BAR, 
WELD ALL LONGITUDINAL BARS TO 
COLLECTOR BAR

LONGITUDINAL BARS,  
WELD ALL LAP SPLICES



OPTION 1

OPTION 2

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

430

464

90% SUBMISSION - 01/22/16

CIVIL - VOLUME 12

CORROSION CONTROL-STRUCTURES

STRAY CURRENT CONTROL DETAILS 6
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PIPE CONNECTION

CROSS

VALVE

ELBOW

TEE FLEXIBLE JOINT

VICTAULIC COUPLING

FLEXIBLE COUPLING WITH RESTRAINTADAPTER

PIPE JOINT

BONDING NOTES

1. ALL EXOTHERMIC WELDS SHALL BE CLEANED OF ALL WELD SLAG WITH A
STIFF WIRE BRUSH.  WELDS FOR PIPE JOINT AND FITTING BONDS SHALL BE
COATED WITH AN APPROVED COAL TAR MASTIC COATING OR ROYSTON
HANDY CAP PRIOR TO BACKFILLING.

2. SEE DETAILS 3 & 5 FOR EXOTHERMIC WELD PROCEDURE.

3. SEE DETAIL 2 FOR SIZES OF BOND WIRES TO BE USED

4. 4. WIRE FOR STRAY CURRENT BONDING OF PIPE JOINTS/FITTINGS
SHALL BE SINGLE CONDUCTOR, STRANDED COPPER WITH THWN
INSULATION (BLACK). MINIMUM WIRE SIZES SHALL BE AWG #2 FOR PIPING
LARGER THAN 36-INCH, AWG #4 FOR 16-INCH THROUGH 36-INCH PIPING
AND AWG #6 FOR PIPING SMALLER THAN 16-INCH.

5. IF THE LOCAL MUNICIPALITY USES HIGH DC CURRENTS TO THAW FROZEN
MAIN. THEN THE STRANDED COPPER PIPE JOINT BOND CABLES SHALL BE
REPLACED WITH MINIMUM 1/16"  X  3/4" COPPER BONDING STRAPS. THE
BONDING STRAPS SHALL BE SPECIFICALLY DESIGNED TO PROVIDE DUCTILE
IRON PIPE JOINT CONTINUITY FOR PIPE THAWING PROCEDURES.
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1
CP

 TYPICAL PIPE JOINT BOND WIRE CONFIGURATIONS

1.     ALL EXOTHERMIC WELDS SHALL BE CLEANED OF ALL WELD SLAG WITH A 
       STIFF WIRE BRUSH. WELDS FOR PIPE JOINT AND FITTING BONDS SHALL BE 
       COATED WITH AN APPROVED COAL TAR MASTIC COATING OR ROYSTON 
       HANDY CAP PRIOR TO BACKFILLING. 
   

2.     SEE DETAILS 3 & 5 FOR EXOTHERMIC WELD PROCEDURE. 
   

3.     SEE DETAIL 2 FOR SIZES OF BOND WIRES TO BE USED 
   

4.     WIRE FOR STRAY CURRENT BONDING OF PIPE JOINTS/FITTINGS SHALL BE SINGLE 
       CONDUCTOR, STRANDED COPPER WITH THWN INSULATION (BLACK). MINIMUM  
       WIRE SIZES SHALL BE AWG #2 FOR PIPING LARGER THAN 36-INCH, AWG #4 FOR  
       16-INCH THROUGH 36-INCH PIPING AND AWG #6 FOR PIPING SMALLER THAN  
       16-INCH. 
  

5.     IF THE LOCAL MUNICIPALITY USES HIGH DC CURRENTS TO THAW FROZEN 
       MAINS, THEN THE STRANDED COPPER PIPE JOINT BOND CABLES SHALL BE 
       REPLACED WITH MINIMUM 1/16" X 3/4" COPPER BONDING STRAPS. THE 
       BONDING STRAPS SHALL BE SPECIFICALLY DESIGNED TO PROVIDE DUCTILE 
       IRON PIPE JOINT CONTINUITY FOR PIPE THAWING PROCEDURES.



COPPER CRIMP CONNECTOR OR

EXOTHERMIC WELD

#12 RED TW ANODE LEAD WIRE

#8 AWG RED THWN ANODE HEADER CABLE

#8 AWG RED THWN ANODE

HEADER CABLE

SYNTHETIC RUBBER ELECTRICAL INSULATION

PUTTY, 3M COMPANY-SCOTCHFIL, OR EQUAL

3-LAYERS OF HALF LAPPED RUBBER TAPE,

3M COMPANY-SCOTCH 130C, OR EQUAL

3-LAYERS OF HALF LAPPED VINYL TAPE,

3M COMPANY-SCOTCH 88, OR EQUAL

ELECTRICAL COATING, 3M COMPANY

SCOTCHKOTE, OR EQUAL

CABLE

PROTECTIVE

COATING

PIPE WALL

NON-METALLIC CABLE TIE

5

CP

EXOTHERMIC WELD

ROUGHEN PIPE COATING FOR 1"

AROUND WELD AREA PRIOR TO

APPLICATION OF COAL TAR

MASTIC COATING OR ROYSTON

HANDY CAP

CUT AWAY 3" TO 4" SQUARE PF PIPE

COATING TO MAKE WELD (TYP.)

COAT ENTIRE EXPOSED METAL AREA

INCLUDING WELDS WITH COLD APPLIED

COAL TAR MASTIC COATING (TYP.) OR

ROYSTON HANDY CAP

BOND WIRES

COAT ALL PIPE JOINTS WITH POLYETHYLENE

BACKED BUTYL RUBBER TAPE SYSTEM IN

COMPLIANCE WITH AWWA C209 OR A

POLYOLEFIN-BACKED HEAT-SHRINK SLEEVE

PIPE JOINT
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 FLEXIBLE SLEEVE COUPLING WITHOUT

RESTRAINT  PUSH-ON JOINT

 NON-INSULATED FLANGE

 MECHANICAL JOINT

3

CP

 TYPICAL EXOTHERMICALLY WELDED CABLE CONNECTION

4

CP

 WYE SPLICE INSULATION

NOTES:

1. ALL WIRE CONNECTIONS TO THE PIPE SHALL USE AN ERICO CADWELD WITH

A CA-15 CHARGE FOR STEEL AND WELD MANUFACTURER RECOMMENDED

SIZED XF19 ALLOY WELD METALS FOR DUCTILE IRON.

2. EXOTHERMIC WELDS SHALL BE SPACED AT LEAST 12" APART ON THE PIPE

SURFACE.

3. PROCEDURE SHOWN BELOW IS TO BE USED AS A GENERAL GUIDE ONLY.

CONSULT MANUFACTURER'S LITERATURE FOR SPECIFIC INSTALLATION

INSTRUCTIONS.

4. FOLLOW ALL APPROPRIATE OPEN FLAME RESTRICTIONS AND UTILIZE

PROPER SAFETY AND FIRE EXTINGUISHER EQUIPMENT. APPROPRIATE

PERSONAL PROTECTIVE EQUIPMENT SHALL BE WORN BY PERSONNEL

DURING THE ENTIRE OPERATION.

5. ALL LEAD WIRES A.W.G. #8 OR SMALLER SHALL BE INSTALLED USING

COPPER SLEEVES FOR PROPER ATTACHMENT.

6. ALL EXPOSED COPPER, DUCTILE IRON OR  STEEL SHALL BE COATED PER

COATING MANUFACTURER'S SPECIFICATIONS  USING A COAL TAR MASTIC

COATING OR  ROYSTON HANDY CAPS (CAPS PRE-FILLED WITH MASTIC).

#6, #8, #10 OR #12 AWG WIRE

STEEL OR DUCTILE IRON STRUCTURE

EXOTHERMIC WELD

STEP 1. MEDIA BLAST AND/OR GRIND STRUCTURE CONNECTION AREA TO BARE

SHINY METAL AND CLEAN. (APPROX. 3"X3" FOR A.W.G. #6, #8, #10

& #12 STRANDED TEST WIRES)

STEP 2. STRIP INSULATION FROM WIRE. ATTACH SLEEVE (IF REQUIRED).

STEP 3. HOLD MOLD FIRMLY WITH OPENING AWAY FROM OPERATOR & IGNITE

WITH ELECTRIC CHARGE AND/OR WITH FLINT GUN.

STEP 4. REMOVE SLAG FROM CONNECTION & PEEN WELD FOR SOUNDNESS. IF

FIRST EXOTHERMIC WELD IS UNACCEPTABLE, A SECOND EXOTHERMIC

WELD MUST BE MOVED A MINIMUM OF 12" AWAY.

STEP 5. COAT ALL CONNECTIONS AND ALL EXPOSED STRUCTURE SURFACES PER

COATING MANUFACTURER'S SPECIFICATIONS USING EITHER A COAL TAR

MASTIC COATING OR ROYSTON HANDY CAPS (CAPS PRE-FILLED WITH

MASTIC).

REMOVE PIPE COATING &

CLEAN TO BRIGHT STEEL WITH

FILE

FINISHED EXOTHERMIC WELD

COATED PIPE

ANODE/TEST CONDUCTOR SEE

WIRE DRESS INSET FOR TEST

CONDUCTOR

COVER COMPLETED WELD WITH

COAL TAR MASTIC OR ROYSTON

HANDY CAP PER MANUFACTURE'S

DIRECTIONS

EXOTHERMIC WELD,

TOP OF PIPE

PROVIDE LOOPS IN WIRE TO

TS, ROUTE MULTIPLE WIRES

TOGETHER

PIPE

FLINT GUN FOR

IGNITING POWDER

GRAPHITE MOLD

POWDER CHARGE

COATED PIPE

REMOVE INSULATION FROM END

OF ANODE/TEST CONDUCTOR

INSET: TYPICAL WIRE DRESS

2

CP

 TYPICAL BONDING TYPES

5

CP

 TYPICAL EXOTHERMIC WELD

FILE TO BARE METAL

AND CLEAN SURFACE

COVER EXPOSED METAL

WITH APPROVED COAL TAR

MASTIC COATING OR

ROYSTON  HANDY CAP

3

CP

EXOTHERMIC WELD

3

CP

EXOTHERMIC WELD

3

CP

EXOTHERMIC WELD

#10 AWG MINIMUM CABLE SIZE

#6 AWG MINIMUM CABLE SIZE

#10 AWG MINIMUM CABLE SIZE

#6 AWG MINIMUM CABLE SIZE

#6 AWG MINIMUM CABLE SIZE

#6 AWG MINIMUM

CABLE SIZE

NOTE:

SEE DETAIL 2 FOR TYPICAL BONDING TYPES.

3

CP

EXOTHERMIC WELD

NOTES:

1. NUMBER OF BOND WIRES SHOWN IN DETAIL 1

2. SEE NOTE 5 ON SHEET E0-SYS-CORR-DTL-028



INSULATING WASHER

STEEL FLANGE NUT

STEEL WASHER

FLANGE BOLT

INSULATING SLEEVE

INSULATING GASKET

INSULATION SLEEVE

INSULATION GASKET

UNION NUT

INSULATING FILLER

INSULATING FILLER

ISOLATING RING

ISOLATING RING

SEALING GASKETS

NOTES FOR INSULATED FLANGES:

1. FOR FLANGES INSTALLED ABOVE GRADE, INSTALL TWO INSULATING WASHERS AS SHOWN. FOR FLANGES INSTALLED BELOW GRADE IN CONJUNCTION

WITH CATHODIC PROTECTION, OMIT THE INSULATING WASHER ON THE CATHODICALLY PROTECTED SIDE OF THE FLANGE.

2. FOR STEEL PIPELINES MONOLITHIC ISOLATION JOINTS ARE PREFERRED OVER INSULATED FLANGES FOR BELOW GRADE INSTALLATIONS.

3. IF AN INSULATED FLANGE IS INSTALLED BELOW GRADE, APPLY AN EXTERNAL PROTECTIVE COATING CONSISTING OF PRIMER, FILLER, PETROLATUM

IMPREGNATED TAPE, AND OUTER PROTECTIVE WRAP AS MANUFACTURED BY TRENTON CORPORATION, DENSO NORTH AMERICA, OR APPROVED EQUAL.

FOR BARE STRUCTURES THE EXTERNAL PROTECTIVE COATING SHALL EXTEND FOR A LENGTH OF A MINIMUM OF 3 PIPE DIAMETERS FROM THE CENTER OF

THE FLANGE.

4. FLANGE BOLTS SHALL EXTEND COMPLETELY THROUGH THE FLANGE NUTS WITH A MINIMUM OF THREE THREADS EXPOSED.

5. AN INTERNAL POLYAMIDE EPOXY COATING SHALL BE APPLIED ON EACH SIDE OF THE ISOLATION FITTING FOR A MINIMUM DISTANCE OF 2 TIMES THE PIPE

DIAMETER.  WHERE THE TRANSPORTED FLUID RESISTIVITY IS LESS THAN 2000 OHM-CM THE CONTRACTOR SHALL DETERMINE THE MINIMUM COATING

DISTANCE REQUIRED TO ACHIEVE A CURRENT LEAKAGE OF 2% OR LESS ACROSS THE FITTING.  INTERNAL COATING FOR PIPELINES TRANSPORTING

POTABLE WATER SHALL MEET THE REQUIREMENTS OF NSF-61.

DIELECTRIC ISOLATION ABOVE 150° F

SPECIFY HIGH TEMPERATURE

WALL SLEEVE

WALL

PIPELINE

PIPELINE

SEALING ELEMENT

WALL SLEEVE

MODULAR SEAL. FOR WALLS

REQUIRING ONLY 1 SEAL,

INSTALL SEAL AT OUTSIDE

WALL FACE

NON-METALLIC

COMPRESSION PLATE

WITH TIGHTENING BOLT

DUCTILE IRON PIPE

AWWA C-900

PVC PIPE INSERT RESTRAINING GLANDS

(TYPICAL), WHEN REQUIRED

DUCTILE IRON PIPE

1 PIPE DIA., 18 IN. MIN.

NIPPLE

COUPLING OR

REDUCER AS

APPLICABLE

WATER SERVICE

TO METER

NYLON DIELECTRIC BUSHING

CORPORATION STOP CONNECTED TO WATER MAIN

NOTES FOR NON-METALLIC PIPING SYSTEMS:

1. ALL METALLIC VALVES AND FITTINGS IN NON-METALLIC PIPELINE SECTIONS SHALL BE COATED

WITH A FUSION BONDED EPOXY COATING SYSTEM IN ACCORDANCE WITH ANSI/AWWA C116.

2. ALL NUTS AND BOLTS OF MECHANICAL FITTINGS SHALL BE PROTECTED WITH A PETROLATUM

WAX COATING.

3. ALL METALLIC VALVES AND FITTINGS IN NON-METALLIC, BURIED, PRESSURIZED PIPING SYSTEMS

WILL ALSO REQUIRE INSTALLATION OF A DIRECT CONNECT GALVANIC ANODE AS SHOWN IN

DETAIL 24 ON SHEET E0-SYS-CORR-DTL-033.

WALL

PIPE

INSULATING

BOOT

SBR GASKET

END RING

CENTER RING

A

A
-
1

A

A
-
1
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6

CP

 MONOLITHIC ISOLATION JOINT
7

CP

 PVC INSERT ISOLATION JOINT

8

CP

 INSULATED UNION 9

CP

 ISOLATION COUPLING

10

CP

 INSULATED FLANGE
11

CP

 WATER SERVICE ISOLATION

13

CP

 PIPELINE WALL PENETRATION

SECTION A - A



5'-10' TYP.,

3' MIN.

1" - 6"

NOTES:

1. ALL CABLES AND TEST WIRES TERMINATED IN A TEST  STATION

2. ACTUAL NUMBER OF ANODES ARE INDICATED ON ALIGNMENT SHEET

COPPER/COPPER SULFATE

REFERENCE ELECTRODE (BOTH

SIDES)

SPLICE

HEADER CABLE

15

CP

4

CP

MAGNESIUM ANODE

INSTALLED AT PIPELINE

INVERT ELEVATION

27

CP

MAGNESIUM ANODE

INSTALLED BELOW

PIPELINE

27

CP

GRADE

5'-10' TYP.,

3' MIN.

5
'
 
T

Y
P

.

3
'
 
M

I
N

.

1" - 6"

PACKAGED

GALVANIC

ANODE

HEADER

CABLE

HEADER

LOOP

CABLE

COPPER/COPPER SULFATE

REFERENCE CELL

15

CP

COTTON BAG

#14 AWG HMWPE

LEAD CABLE

PROPRIETARY BACKFILL

COPPER/COPPER

SULFATE REFERENCE ELECTRODE IN PVC

HOUSING

GROUND

A A

SHADED PORTION OF RING IS EXPOSED

REMAINDER IS BURIED

2 RINGS OF #3

REINFORCING

DEFORMED BAR AS

SHOWN

TEST

BOX

SECTION A-A

CUT AWAY VIEW

PLAN

4
"
 
M

I
N

.

2
"
 
M

I
N

.

24" DIAMETER MIN.

9-1/2" MIN.

16

Xref V:\3400_ADC\CAD\LIBRARY\BORDERS\XE0-GEN-BORD.dwg
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18

CP

 CONCRETE PROTECTION RING

SIDE VIEW

TOP VIEW

16

CP

 STANDARD TEST BOX

TEST STATION LID

24" DIA. CONCRETE PAD

9"

9
"

9"

SECTION A-A

FINISHED GRADE

6"

WWF 4" X 4" - W2.1 X W2.1

NOTES

1. CONCRETE PROTECTOR RING SHALL BE 2500 P.S.I. PRECAST REINFORCED CONCRETE

2. TEST STATION SHALL BE AT GRADE WITH PROTECTOR RING  EXTENDING 1/2" ABOVE GRADE

3. TEST STATION PROTECTOR RINGS SHALL BE INSTALLED AROUND VALVE BOX IN UNPAVED

NON-TRAFFIC AREAS. AND SHALL NOT CREATE A HINDRANCE TO MOWING OPERATIONS.

4. TO BE USED IN UNPAVED AREAS.

17

CP

 CONCRETE  TEST PAD

LUGS FOR

LOCKING

CAPS INTO

COLLAR

NOTE:

IDENTIFY CABLES IN EACH TEST BOX USING NON-METALLIC TAGS.

SIDE VIEW TEST BOX BODY

14

CP

 HORIZONTAL GALVANIC ANODE INSTALLATION

 PLAN VIEW SECTION VIEW

15

CP

 COPPER/COPPER SULFATE REFERENCE CELL

AND COLLAR



TEST STATION
(LOCATE TEST FACILITY BASED ON

FIELD AND TRAFFIC CONDITIONS.
SEE NOTES 1 - 4 AND 7)

#8 AWG THWN
BLUE WIRES

TEST STATION
(SEE TEST BOX TERMINAL BOARD DETAIL)

PIPE JOINT BOND WIRES

THERMITE WELD

METALLIC HYDRANT
LATERAL PIPING

COPPER/COPPER SULFATE REFERENCE CELL 15
CP

COPPER/COPPER SULFATE REFERENCE CELL 15
CP

PREPACKAGED 17 LB MAGNESIUM ANODE
(ACTUAL NUMBER OF ANODES INDICATED
ON ALIGNMENT SHEET)

16
CP

CONCRETE TEST PAD18
CP

1
CP

5
CP

16
CP

EXISTING OR NEW
WATER MAIN

EXISTING OR NEW
WATER MAIN

#8 THWN BLUE
WIRES

PREPACKAGED 17LB
MAGNESIUM ANODE

ISOLATION SYSTEM (AS NEEDED)
SEE NOTE 6

15
CP

ISOLATION FITTING (AS NEEDED).
SEE NOTE 6 AND 7

#8 WHITE THWN
WIRE

GRADE

#8 BLUE THWN WIRE

STRAP WIRES TO
PIPE

JOINT ISOLATION SYSTEM

COPPER/COPPER SULFATE REFERENCE CELL 15
CP

COPPER/COPPER SULFATE REFERENCE CELL 15
CP

PROPOSED PIPE

PREPACKAGED17 LB MAGNESIUM ANODE
(ACTUAL NUMBER OF ANODES INDICATED ON
ALIGNMENT SHEET)

TEST STATION
(SEE TEST BOX TERMINAL

BOARD DETAIL)

16
CP

16
CP

PROPOSED PIPEUNPROTECTED PIPE

UNPROTECTED PIPE

TEST STATION
(LOCATE TEST FACILITY BASED

ON FIELD AND TRAFFIC
CONDITIONS. SEE NOTES 1 - 4)

PREPACKAGED 17 LB
MAGNESIUM ANODE

Xref V:\3400 ADC\CAD\LIBRARY\BORDERS\XE0 GEN BORD dwg
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46490% SUBMISSION - 1/22/16

CIVIL - VOLUME 12
CORROSION CONTROL - UTILITIES

STRAY CURRENT CONTROL DETAILS 32

CORR E0-SYS-CORR-DTL-032

19
CP

 FIRE HYDRANT STRAY AND CATHODIC CURRENT PROTECTION CURRENT BONDING 20
CP

 ISOLATION JOINT TEST STATION

 PLAN VIEW

SECTION VIEW

 PLAN VIEW

SECTION VIEW

0.01 OHM SHUNT

(BLUE) #8 THWN
STRANDED COPPER WIRE

(RED) ANODE
WIRE

TEST BOX TERMINAL BOARD

(BLACK) REF.
ELECTRODE WIRE

(WHITE) 2-#8 THWN
STRANDED COPPER

WIRE

NOTES

1. CONTRACTOR SHALL APPROPRIATELY LOCATE TEST STATION BASED ON FIELD AND TRAFFIC
CONDITIONS.

2. DO NOT SET TEST STATION IN ROADWAYS. WHERE  A TEST STATION IS LOCATED IN A NON-PAVED
AREA, SET THE TEST STATION APPROXIMATELY 2-FT FROM BACK OF CURB.

3. IN NON-PAVED AREAS, TEST STATIONS SHALL BE AS SHOWN IN DETAIL 18, SHEET
E0-SYS-CORR-DTL-031.

4. IN PAVED AREAS, TEST PAD SHALL BE AS SHOWN IN DETAIL 17, SHEET E0-SYS-CORR-DTL-031.

5. BOND ALL COMPONENTS OF THE NEW PIPING SYSTEM UNLESS OTHERWISE STATED.

6. INSTALL INSULATED FITTING IN FIRE HYDRANT LATERAL AT TIE-IN TO EXISTING LINE PIPE IF
HYDRANT LATERAL IS TRYING IN TO AN EXISTING METALLIC WATER LINE. IF NEW FIRE HYDRANT
LATERAL IS TYING INTO A NEW CATHODICALLY PROTECTED MAIN, THEN ALL PIPE JOINS ALONG
THE NEW LATERAL AND TIE-IN SHALL BE BONDED.

7. IF AN INSULATED FITTING IS INSTALLED IN THE HYDRANT LATERAL. THEN A TEST STATION AS
SHOWN IN DETAIL 20 SHALL BE INSTALLED ACROSS THE INSULATED FITTING AND THE TEST
STATION SHOWN AT THE FIRE HYDRANT RISER IS TO BE ELIMINATED.

0.01 OHM SHUNT

(BLACK) REF.
ELECTRODE WIRE

(RED) ANODE WIRE
(BLUE) #8 AWG

STRANDED COPPER
WIRE

SEE NOTES 6 AND 7



120 MIL HDPE OR LLDPE DIELECTRIC

MEMBRANE SHEET

NOTES:

1. PLACE DIELECTRIC MEMBRANE BETWEEN PIPELINES IN BOTTOM OF

MEW PIPELINE TRENCH, CENTERED OVER FOREIGN PIPELINE CROSSING.

2. LENGTH OF DIELECTRIC MEMBRANE ALONG NEW PIPE ON EACH SIDE OF

CROSSING WITH FOREIGN PIPE SHALL BE 6 TIMES THE DIAMETER OF THE

FOREIGN PIPELINE.

3. WIDTH  OF DIELECTRIC MEMBRANE ALONG NEW PIPE ON EACH SIDE OF

CROSSING WITH FOREIGN PIPE SHALL BE 6 TIMES THE DIAMETER OF THE

NEW PIPELINE.

4. MINIMIZE DIRECT CONTACT BETWEEN PIPELINES AND DIELECTRIC

MEMBRANE BY THE USE OF A SUITABLE PIPE BEDDING MATERIAL.

NEW PIPELINE

FOREIGN PIPELINE

INSULATED CURB STOP OR

INSULATED FITTING INSIDE

BUILDING

METALLIC WATER MAIN

ISOLATION SYSTEM

COPPER

WATER

SERVICE

GROUND

CLAMP OR

SOLDERED

CONNECTION

PREPACKAGED 17 LB

MAGNESIUM  ANODE

10

CP

FINISHED GRADE

COATED PIPELINE

PREPACKAGED 17 LB. MAGNESIUM ANDOE IN A SPECIAL BACK FILL

(TYP.) (ACTUAL NUMBER OF ANODES INDICATED ON ALIGNMENT SHEET)

ANODE LEAD WIRE AWG

NO. 12 SOLID COPPER WITH

600 VOLT.

#8 RED THWN ANODE

HEADER CABLE

NATIVE SOIL

10 FT. APPROXIMATE

TEST STATION

(SEE NOTES 1-4 IN

DETAIL 23 BELOW)

16

CP

#8 BLUE THWN WIRES

GALVANIC ANODE SPLICES
4

CP

3D

1' TYP.

#8 GREEN THWN

TEST STATION

(SEE NOTES 1-4)

GRADE

STRAP WIRES TO

CASING

 CASING

 COPPER/COPPER SULFATE

REFERENCE CELL

 #8 BLUE THWN

METALLIC PIPE

#14 BLACK HMWPE

CABLE STRAP WIRES TO

PIPE

16

CP
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CIVIL - VOLUME 12

CORROSION CONTROL - UTILITIES

STRAY CURRENT CONTROL DETAILS 33

CORR E0-SYS-CORR-DTL-033

22

CP

 STRUCTURE ISOLATION AT CROSSING WITH MEMBRANE

24

CP

 INSULATED COPPER WATER SERVICE CATHODIC PROTECTION

23

CP

 CASING TEST STATION

21

CP

 IN LINE ANODE TEST STATION

NOTES

1. CONTRACTOR SHALL APPROPRIATELY LOCATE TEST STATION BASED ON FIELD

AND TRAFFIC CONDITIONS.

2. DO NOT SET TEST STATION IN ROADWAYS. WHERE  A TEST STATION IS LOCATED

IN A NON-PAVED AREA, SET THE TEST STATION APPROXIMATELY 2-FT FROM BACK

OF CURB.

3. IN NON-PAVED AREAS, TEST STATIONS SHALL BE AS SHOWN IN DETAIL 18, SHEET

E0-SYS-CORR-DTL-031.

4. IN PAVED AREAS, TEST PAD SHALL BE AS SHOWN IN DETAIL 17, SHEET

E0-SYS-CORR-DTL-031.

5. BOND ALL COMPONENTS OF THE NEW PIPING SYSTEM UNLESS OTHERWISE

STATED.

(BLUE) #8 THWN

STRANDED COPPER WIRE

TEST BOX TERMINAL BOARD

(BLACK) REF.

ELECTRODE WIRE

(GREEN) #8 THWN

STRANDED COPPER

WIRE

NOTES

1. COPPER/COPPER SULFATE REFERENCE CELL NOT SHOWN FOR

CLARITY.

2. ANODES SHOWN OFFSET FROM PIPE FOR CLARITY. SEE DETAIL 14

FOR ACTUAL POSITION OF ANODES RELATIVE TO PIPE.

0.01 OHM SHUNT

(BLACK) REF.

ELECTRODE WIRE

(RED) ANODE WIRE

(BLUE) #8 AWG

STRANDED COPPER

WIRE



COPPER/COPPER SULFATE

REFERENCE CELL

PREPACKAGED 17 LB MAGNESIUM ANODES

 (ACTUAL NUMBER OF ANODES INDICATED ON

ALIGNMENT SHEET)

BONDED PIPE JOINT

CASING PIPE

BONDED PIPE JOINT

INSULATED  CASING

SPACER

  PLAN VIEW

SECTION VIEW

INSULATED  CASING END

SEAL

INSULATED  CASING

SPACER

INSULATED  CASING END

SEAL

PREPACKAGED17 LB MAGNESIUM ANODES

 ( NUMBER OF ANODES INDICATED ON

ALIGNMENT SHEET)

TEST STATION

(SEE TEST BOX

TERMINAL DETAIL)

16

CP

TEST STATION

(LOCATE TEST FACILITY BASED

ON FIELD AND TRAFFIC

CONDITIONS. SEE NOTES 1 - 4)

16

CP

#8 GREEN THWN CABLES

#8 BLUE THWN CABLES

ANNULAR SPACE VOID

PROPOSED WATER MAIN

STEEL CASING PIPE

RUNNER FOR INSULATOR (TYP)

CASING PIPE SIZES

WATER MAIN PIPE SIZES

(INCHES)

CASING PIPE SIZE

(INCHES)

CASING PIPE SIZE

(INCHES)

6 16 0.375

8 20 0.375

12 24 0.375

16 30 0.375

20 36 0.375

24 42 0.500

30 48 0.500

36 54 0.500

INSULATED CASING SPACER
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CORROSION CONTROL - UTILITIES

STRAY CURRENT CONTROL DETAILS 34

CORR E0-SYS-CORR-DTL-034

NOTES:

1. CONTRACTOR SHALL APPROPRIATELY LOCATE TEST STATION BASED ON FIELD AND TRAFFIC CONDITIONS.

2. DO NOT SET TEST STATION IN ROADWAYS. WHERE  A TEST STATION IS LOCATED IN A NON-PAVED AREA, SET THE TEST STATION

APPROXIMATELY 2-FT FROM BACK OF CURB.

3. IN NON-PAVED AREAS, TEST STATIONS SHALL BE AS SHOWN IN DETAIL 18, SHEET E0-SYS-CORR-DTL-031.

4. IN PAVED AREAS, TEST PAD SHALL BE AS SHOWN IN DETAIL 17, SHEET E0-SYS-CORR-DTL-031.

5. BOND ALL COMPONENTS OF THE NEW PIPING SYSTEM UNLESS OTHERWISE STATED.

6. CASING PIPE SIZES SHOWN ARE TYPICAL TO ALLOW CLEARANCE OF BELL AND SPIGOT OR MECHANICAL COUPLINGS.  REFER TO

UTILITY OWNER'S STANDARDS FOR FINAL SIZING OF CASING PIPE.

7. THE UTILITY CROSSING SHOWN IS TYPICAL TO DEMONSTRATE THE REQUIRED JOINT BONDING, CASING ISOLATOR INSTALLATIONS,

AND TEST STATIONS.  THE ACTUAL CROSSING LAYOUT WILL BE SHOWN IN THE UTILITY RELOCATION/INSTALLATION DRAWINGS.

25

CP

  TYPICAL UTILITY CROSSING

26

CP

  TYPICAL CASING DETAIL

0.01 OHM SHUNT

(BLUE) #8 THWN

STRANDED COPPER WIRE

(RED) ANODE

WIRE

TEST BOX TERMINAL BOARD

(BLACK) REF.

ELECTRODE WIRE

(GREEN) 2-#8 THWN

STRANDED COPPER

WIRE

27

CP

   ANODE DETAIL

75% GYPSUM, 20% BENTONITE AND 5%

SODIUM SULFATE BACKFILL MATERIAL.

PACKAGED WEIGHT: 45 POUNDS PACKAGED

DIMENSIONS: 6 1/2" X 29"

COTTON CLOTH BAG

3 1/2" X 4" X 25 

3

4

" HIGH POTENTIAL MAGNESIUM

ANODE WITH STEEL STRAP CORE. BARE INGOT

WEIGHT: 17 POUNDS

AWG #12 TW (BLACK)

ANODE LEAD WIRE

CRIMP DEVICE CLOSING

BAG AROUND LEAD WIRE
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ELECTRICAL
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1

FENCE GROUNDING SCHEDULE

SHEET 1



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

90% SUBMISSION - 01/22/16

ELECTRICAL

PILE CAP SECTION

1

3
-
5
'

4" x 4" x 4" STAINLESS STEEL

NEMA 4X JUNCTION BOX WITH

GASKETED SCREW HELD

COVERPLATE. LABEL COVER

"GROUNDING ELECTRODE

SYSTEM TEST STATION"

GRADE

BLACK REBAR

1" PVC CONDUIT

EXOTHERMIC

WELD, TYPICAL

25' BARE #3/0

COPPER WIRE

ISOLATE #3/0

BARE COPPER

WIRE FROM THE

BACK REBAR

#6 BARE

COPPER WIRE

DETAIL

4

6"H x 8"W x 4"D STAINLESS

STEEL NEMA 4X JUNCTION

BOX

6"H x 8"W x 4"D STAINLESS

STEEL NEMA 4X JUNCTION

BOX

DUCT SEAL

OPENING

1" PVC COATED

GRS CONTAINING

GEC. PROVIDE

GROUNDING WASHERS

AT BOTH ENDS OF CONDUIT

AND RUN GROUDNING

JUMPER IN CONDUIT

TYPICAL

EXPANSION

JOINT TYP.

1" PVC WITH

GEC TO FENCE

CURB

ROUTE 1" PVC CONDUIT

WITH #3/0 GEC THROUGH

STRUCTURE AND DOWN

TO GROUNDING ELECTRODE

IN PILE CAP

CAST-IN-PLACE

ROADWAY

SURFACE

FENCE CURB SECTIONS

5

FENCE CURB

#2/0 BARE COPPER

WIRE SECURED

TO DECK EVERY

18". WIRE NOT

TO BE IN CONTACT

WITH REBAR

REBAR

GEC STUB-OUT

TO FENCE POST

TYPICAL

FENCE CURB

EXOTHERMIC

WELD

REBAR AT

12" O.C.

?

GEC ROUTING THROUGH STRUCTURE

6

ROUTE 1" PVC CONDUIT

WITH #3/0 BARE GROUNDING

ELECTRODE CONDUCTOR

THROUGH STRUCTURE

AND DOWN TO FOOTING

GROUNDING CONNECTION

FENCE DETAIL

7

CAST-IN-PLACE

FENCE CURB

EXOTHERMICALLY WELD #3/0

GEC STUB-UP TO HORIZONTAL

#2/0 GEC AT EVERY STUB-UP

LOCATION

#3/0 GROUNDING ELECTRODE

CONDUCTOR IN 1" PVC CONDUIT

FROM GROUNDING ELECTRODE

IN PILE CAP. STOP CONDUIT FLUSH

WITH TOP OF DECK. ROUTE GROUNDING

ELECTRODE CONDUCTOR WITHOUT

PVC CONDUIT IN CURB. GROUNDING

ELECTRODE CONDUCTOR NOT TO COME

IN CONTACT WITH REBAR

#2/0 BARE COPPER CABLE

HORIZONTAL GROUNDING

ELECTRODE CONDUCTOR

(GEC) RUN CONTINUOUS

BETWEEN GROUNDING

ELECTRODE STUB-

UPS FROM PILE CAPES.

SECURE HORIZONTAL GEC

TO DECK EVERY 18"

DRILL BASEPLATE AND

STUB GEC THROUGH

HOLE AND EXOTHERMICALLY

WELD TO PLATE

462

ELECTRICAL

FENCE GROUNDING DETAILS

CIVIL - VOLUME 12

(1 OF 3)

ELECTRICAL ELE-SITE-DTL-600

464

FROST LINE

A
B

O
V

E

F
I
N

I
S

H
E

D

G
R

A
D

E

GEC ROUTING AT BEAMS

2

4" x 4" x 4" STAINLESS STEEL

NEMA 4X JUNCTION BOX WITH

GASKETED SCREW HELD

COVERPLATE. LABEL COVER

"GROUNDING ELECTRODE

SYSTEM TEST STATION"

1" PVC CONDUIT WITH

GROUNDING ELECTRODE

CONDUCTOR

#3/0 BARE COPPER

GROUNDING ELECTRODE

CONDUCTOR

PROVIDE WATER TIGHT

ENTRY OF CABLE INTO

BOX

SPOOL NO LESS THEN

10" OF CONDUCTOR

IN BOX

TEST STATION DETAIL

3

1" GRS CONDUIT

GRS BASEPLATE WITH

THREADED HUB

1" PVC CONDUIT

IN BRIDGE

DECK

#3/0 BARE COPPER GROUNDING

ELECTRODE CONDUCTOR.

CONDUCTOR NOT TO COME IN

CONTACT WITH REBAR

PROVIDE GASKET FOR

WATER TIGHT

CONNECTION

ANCHOR PLATE INTO

CONCRETE WITH NO

MORE THAN 3/4" INSERT

1" PVC CONDUIT

FENCE
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ELECTRICAL

SCALE:

PLATE DETAIL

 N.T.S.

2

SCALE:

ON BRIDGES

 N.T.S.

FENCE POST GEC CONNECTION

1

SCALE:

FENCE POST CONNECTION

 N.T.S.

3

DRILL FENCE POST PLATE AND

STUB #2/0 GEC THROUGH

HOLE AND EXOTHERMICALLY

WELD TO PLATE

LIGHTNING PROTECTION

SYSTEM CAST BRONZE

PIPE CLAMP WITH STAINLESS

STEEL SCREWS

CLAMP DESIGN TO PROVIDE

A TIGHT CONNECTION BUT

DO NOT DEFORM THE PIPE

OR CABLE WHEN THE BOLTS

ARE INSTALLED

PROVIDE PREVAILING

TORQUE NUTS WITH

THREADS MATCHING

THE THREADS OF

THE BOLT

GENERAL NOTES:

1. CONNECT GROUNDING ELECTRODE CONDUCTOR TO

POST AT THE ENDS OF THE ABUTMENTS AND POSTS ON

FIXED PIERS. CONNECT TO NEAREST POST AT FIXED 

PIERS. CONNECT TO POST ON EITHER SIDE OF

EXPANSION JOINTS.

463

ELECTRICAL

FENCE GROUNDING DETAILS

CIVIL - VOLUME 12

(2 OF 3)

ELECTRICAL ELE-SITE-DTL-601

464

ABUTMENT ABUTMENT

JUMPER ACROSS ALL

FENCE PIPE EXPANSION

JOINTS WITH  BARE #2/0

GROUNDING ELECTRODE.

PAINT TO MATCH FINISH

BARE #3/0 GROUNDING

ELECTRODE CONDUCTOR

PIER WITHOUT

EXPANSION JOINT

PIER WITH

EXPANSION JOINT

PIER WITHOUT

EXPANSION JOINT

SCALE:

WOOD FENCE POST DETAIL

 N.T.S.

4

6' x 4' x 2' CONCRETE PAD WITH

REBAR AND 25' OF BARE #3/0

COPPER GROUNDING ELECTRODE

CONDUCTOR. BOTTOM OF PAD AT

OR BELOW THE FROST LINE

WOOD POST

CABLE CLAMP

FENCE CABLE

CABLE TO CABLE CLAMP

#3/0 BARE COPPER

GROUNDING

ELECTRODE CONDUCTOR

IN 1" PVC CONDUIT

#3/0 BARE COPPER

GROUNDING ELECTRODE.

ATTACH TO POST EVERY

12". PAINT CONDUCTOR TO

MATCH FINISH

SCALE:

METAL FENCE POST DETAIL

 N.T.S.

5

6' x 4' x 2' CONCRETE PAD WITH

REBAR AND 25' OF BARE #3/0

COPPER GROUNDING ELECTRODE

CONDUCTOR. BOTTOM OF PAD AT

OR BELOW THE FROST LINE

STEEL POST

POST TO

CABLE CLAMP

FENCE CABLE

#3/0 BARE COPPER

GROUNDING

ELECTRODE CONDUCTOR

IN 1" PVC CONDUIT

EXOTHERMIC WELD GROUNDING

ELECTRODE CONDUCTOR TO

POST BASE PLATE

#3/0 BARE COPPER

GROUNDING ELECTRODE.

JUMPER. PAINT TO MATCH FINISH

NOTE:

1. CONNECT GROUNDING ELECTRODE CONDUCTOR TO

POST AT THE ENDS OF THE ABUTMENTS AND POSTS ON

FIXED PIERS. CONNECT TO NEAREST POST AT FIXED

PIERS ~ 500' ON CENTER UNLESS SPAN ONLY HAS ONE

PIER. CONNECT TO POST ON EITHER SIDE OF

EXPANSION JOINTS.

SCALE:

WITH LONGITUDINAL MOVEMENT DETAIL

 N.T.S.

CONDUCTOR ATTACHMENT ON BRIDGE DECK

6

#2/0 BARE COPPER

GROUNDING ELECTRODE

CONDUCTOR

DECK

PAD FOR LONGITUDINAL

MOVEMENT OF

BRIDGE DECK

PIER

#3/0 BARE COPPER

GROUNDING CONDUCTOR

IN 1" GRS CONDUIT

#3/0 BARE COPPER

GROUNDING

ELECTRODE CONDUCTOR

IN 1" PVC CONDUIT

PROVIDE #6 BARE COPPER

BONDING ACROSS THE ENTIRE

LENGTH OF THE GRS CONDUIT

AND EXPANSION FITTING

#3/0 BARE COPPER

CONDUCTOR IN 1"

GRS CONDUIT

#3/0 BARE COPPER

GROUNDING ELECTRODE

CONDUCTOR

PIPE CLAMP

SIM

BARE #3/0

GROUNDING

ELECTRODE

CONDUCTOR IN

1" PVC CONDUIT

DOWN TO GROUNDING

ELECTRODE

NOTE:

1. FOR POST WITHIN 15' OF THE CENTERLINE OF THE

TRACK.

NOTES:

1. FOR POST WITHIN 15' OF THE CENTERLINE OF THE

TRACK.

2. CONNECT GROUNDING ELECTRODE CONDUCTOR

AT POST ~ 400' ON CENTER. JUMPER ALL EXPANSION

JOINTS.

EXOTHERMIC WELD

(TYP)

GRS EXPANSION

FITTING



ASSUMED 3"

FORM LINER

CONCRETE FACING EXTENDS

2' BELOW FINISHED GRADE

DRAINTILE

STEM

CONCRETE

FOOTING CONCRETE

PILE (TYP)

IF APPLICABLE

FENCE

6
.
5
0
'

EXOTHERMIC WELD

GROUNDING ELECTRODE

CONDUCTOR TO FENCE

POST PLATE

#3/0 GROUNDING

ELECTRODE CONDUCTOR

IN 1" PVC CONDUIT

25' BARE #3/0 IN

PILE CAP FOR

GROUNDING

ELECTRODE

EXOTHERMIC WELD

(TYP)

ASSUMED 12"

CONCRETE FACING

CONCRETE FACING EXTENDS

TO BOTTOM OF EXCAVATION

6
.
5

0
'

FENCE

TIMBER

LAGGING

TIEBACKS

DRILLED AND

GROUTED PILE

#3/0 GROUNDING

ELECTRODE CONDUCTOR

IN 1" PVC CONDUIT

6' x 4' x 2' CONCRETE PAD WITH

REBAR AND 25' OF BARE #3/0

COPPER GROUNDING ELECTRODE

CONDUCTOR. BOTTOM OF PAD AT

OR BELOW THE FROST LINE

EXOTHERMIC WELD

GROUNDING ELECTRODE

CONDUCTOR TO FENCE

POST PLATE

EXOTHERMIC

WELD (TYP)

ASSUMED 12"

CONCRETE FACING

FENCE

6' x 4' x 2' CONCRETE PAD WITH

REBAR AND 25' OF BARE #3/0

COPPER GROUNDING ELECTRODE

CONDUCTOR. BOTTOM OF PAD AT

OR BELOW THE FROST LINE

CONCRETE FACING EXTENDS

TO BOTTOM OF EXCAVATION

EXOTHERMIC WELD

GROUNDING ELECTRODE

CONDUCTOR TO FENCE

POST PLATE

#3/0 GROUNDING

ELECTRODE CONDUCTOR

IN 1" PVC CONDUIT

UNREINFORCED CONCRETE

LEVELING PAD

PRECAST WALL PANELS

FENCE

SOIL REINFORCEMENT

(TYP)

EXOTHERMIC WELD

GROUNDING ELECTRODE

CONDUCTOR TO FENCE

POST PLATE

DRAINTILE

ROUTE GROUNDING

ELECTRODE CONDUCTOR

EXPOSED ABOVE GRADE,

FASTENED TO WALL ON

SIDE AND TOP EVERY 6".

PAINT TO MATCH FINISHED

SURFACE.

#3/0 GROUNDING

ELECTRODE CONDUCTOR

IN 1" PVC CONDUIT

6' x 4' x 2' CONCRETE PAD WITH

REBAR AND 25' OF BARE #3/0

COPPER GROUNDING ELECTRODE

CONDUCTOR. BOTTOM OF PAD AT

OR BELOW THE FROST LINE

BOTTOM OF

LEVELING PAD

TOP OF WALL

4
'
-
0
"

M
I
N

SOIL REINFORCEMENT

IF APPLICABLE

(TYP)

DRAINTILE

EXOTHERMIC WELD

GROUNDING ELECTRODE

CONDUCTOR TO FENCE

POST PLATE

ROUTE GROUNDING

ELECTRODE CONDUCTOR

EXPOSED ABOVE GRADE,

FASTENED TO WALL ON

SIDE AND TOP EVERY 6".

PAINT TO MATCH FINISHED

SURFACE.

#3/0 GROUNDING

ELECTRODE CONDUCTOR

IN 1" PVC CONDUIT

6' x 4' x 2' CONCRETE PAD WITH

REBAR AND 25' OF BARE #3/0

COPPER GROUNDING ELECTRODE

CONDUCTOR. BOTTOM OF PAD AT

OR BELOW THE FROST LINE

FENCE
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(3 OF 3)

ELECTRICAL ELE-SITE-DTL-602

464

CIP WALL

1

MSE WALL

2

SOLDIER PILE WALL

4

SHEET PILE WALL

5

PMBW WALL

6

GENERAL NOTES:

1. COPPER GROUNDING ELECTRODE

CONDUCTORS ARE NOT TO COME IN CONTACT

WITH REBARS.

NOTE:

1. ROUTE GROUNDING ELECTRODE CONDUCTORS

UP AT THE ENDS OF THE RETAINING WALLS, ON

BOTH SIDES OF EXPANSION JOINTS AND ~ 500'

BETWEEN ENDS OF RETAINING WALLS AND

EXPANSION JOINTS OR EXPANSION JOINT TO

EXPANSION JOINT.

RETAINING WALL

BARE #3/0

GROUNDING

ELECTRODE

CONDUCTOR IN

1" PVC CONDUIT

DOWN TO GROUNDING

ELECTRODE

NOTE:

1. CONNECT GROUNDING ELECTRODE CONDUCTOR TO

POST AT THE ENDS OF THE ABUTMENTS AND POSTS ON

FIXED PIERS. CONNECT TO NEAREST POST AT FIXED

PIERS ~ 500' ON CENTER UNLESS SPAN ONLY HAS ONE

PIER. CONNECT TO POST ON EITHER SIDE OF

EXPANSION JOINTS.

JUMPER ACROSS ALL

FENCE PIPE EXPANSION

JOINTS WITH  BARE #2/0

GROUNDING ELECTRODE.

PAINT TO MATCH FINISH

FENCE POST CONNECTION AT RETAINING WALLS

3
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