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9/23/2020

XXXX

LTT

RLS

SHEET 1 OF 1

 QUANTITIES ESTIMATED OFSUMMARY

 ITEMBID  6005400  6013420  6043420  6001422  6039425  6023450

CEM  PRESTR  CCL  CCL  CCL REINF PRESTR RIPRAP RAIL SEALED CHAIN

 ITEMBID STABIL CONC CONC CONC CONC CONC CONC (CONC)  JOINTEXP. LINK

DESCRIPTION BKFL PIL SLAB GIRDER  SSTR)(TY  IN)(4 FENCE

 ELEMENTBRIDGE (ABUT) (FOOTING) (TX54)  (8')(INSTALL)

CY LF CY CY CY SF LF CY LF LF LF

 ABUTMENTS ~2 200 91

 BENTS INTERIOR ~6 91

 UNITS I-GIRDER CON PRESTR 250.00' ~2 23208 3489.36 1036.0

  UNIT I-GIRDER CON PRESTR 375.00' ~1 17406 2615.20 750.0

  TOTAL 200 40614 6104.56 1786.0 182 200

AND BEARING SEAT ELEVATIONS

ESTIMATED QUANTITIES

N.T.S.

160

9/23/2020

 

      BENT  8 (BK)      115.492    115.627    115.761    115.896    115.761    115.627    115.492

                        GIRDER 1   GIRDER 2   GIRDER 3   GIRDER 4   GIRDER 5   GIRDER 6   GIRDER 7

 

              (FWD)     120.780    120.915    121.049    121.184    121.049    120.915    120.780

      BENT  7 (BK)      120.866    121.001    121.135    121.270    121.135    121.001    120.866

                        GIRDER 1   GIRDER 2   GIRDER 3   GIRDER 4   GIRDER 5   GIRDER 6   GIRDER 7

 

              (FWD)     126.154    126.288    126.423    126.558    126.423    126.288    126.154

      BENT  6 (BK)      126.405    126.540    126.675    126.810    126.675    126.540    126.405

                        GIRDER 1   GIRDER 2   GIRDER 3   GIRDER 4   GIRDER 5   GIRDER 6   GIRDER 7

 

              (FWD)     129.884    130.019    130.154    130.288    130.154    130.019    129.884

      BENT  5 (BK)      129.913    130.047    130.182    130.317    130.182    130.047    129.913

                        GIRDER 1   GIRDER 2   GIRDER 3   GIRDER 4   GIRDER 5   GIRDER 6   GIRDER 7

 

              (FWD)     129.912    130.047    130.182    130.316    130.182    130.047    129.912

      BENT  4 (BK)      129.884    130.019    130.153    130.288    130.153    130.019    129.884

                        GIRDER 1   GIRDER 2   GIRDER 3   GIRDER 4   GIRDER 5   GIRDER 6   GIRDER 7

 

              (FWD)     126.404    126.539    126.674    126.808    126.674    126.539    126.404

      BENT  3 (BK)      126.152    126.287    126.422    126.557    126.422    126.287    126.152

                        GIRDER 1   GIRDER 2   GIRDER 3   GIRDER 4   GIRDER 5   GIRDER 6   GIRDER 7

 

              (FWD)     120.864    120.999    121.133    121.268    121.133    120.999    120.864

      BENT  2 (BK)      120.778    120.913    121.047    121.182    121.047    120.913    120.778

                        GIRDER 1   GIRDER 2   GIRDER 3   GIRDER 4   GIRDER 5   GIRDER 6   GIRDER 7

 

      BENT  1 (FWD)     115.489    115.624    115.759    115.893    115.759    115.624    115.489

                        GIRDER 1   GIRDER 2   GIRDER 3   GIRDER 4   GIRDER 5   GIRDER 6   GIRDER 7

 

BEARING SEAT ELEVATIONS
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QUANTITIES

TABLE OF ESTIMATED

A

BAR NO. SIZE LENGTH WEIGHT

10 45'- 5"

H 16 #6 46'- 1" 1107

S 41 #5 11'- 6" 492

U 4 #6  8'- 1"

V 45 #5 15'- 8" 735

wH1 14 #6 19'- 5" 408

wH2 28 #6 17'- 8" 743

wS 38 #4 199

wV 38 #5 621

#11

L 18 #6 108

38.5

REINFORCING STEEL

CLASS "C" CONCRETE
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CY
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PROVIDE GRADE 60 REINFORCING STEEL.   

PROVIDE CLASS "C" CONCRETE (f'c=3,600 psi).

MATERIAL NOTES:

CALCULATED FOUNDATION LOADS: 70 TONS/PILE

OUT-TO-OUT OF BAR.

REINFORCING BAR DIMENSIONS SHOWN ARE

UNLESS NOTED OTHERWISE.

COVER DIMENSIONS ARE CLEAR DIMENSIONS,

PLACED WITH ABUTMENT.

SEE SEJ-M STANDARD FOR DETAILS OF JOINT TO BE

IN WINGWALLS.

SEE SSTR STANDARD SHEET FOR RAIL ANCHORAGE

RIPRAP ATTACHMENT DETAILS.

SEE CONCRETE RIPRAP (CRR) STANDARD SHEET FOR

(IGEB) FOR BEARING PAD DETAILS NOT SHOWN.

SEE ELASTOMERIC BEARING & GIRDER END DETAILS

SHEET FOR ALL FOUNDATION DETAILS AND NOTES.

SEE COMMON FOUNDATION DETAILS (FD) STANDARD

AND LENGTH.

SEE BRIDGE LAYOUT FOR FOUNDATION TYPE, SIZE 

DESIGN SPECIFICATIONS, 8TH EDITION (2017).

DESIGNED IN ACCORDANCE WITH AASHTO LRFD BRIDGE 
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PLAN

3.000'

68.416'

34.208' 34.208'

3.000'

GIRDER SPA

[ BRG

ABUTMENT NO. 8

SHEET 1 OF 1

1'-8"

ELEVATION

S

A

1'-8"

U

ROADWAY SURFACE

PARALLEL TO

BETWEEN BRGS

UNIFORM SLOPE

H

2
"

6
"

5
 

E
Q
 

S
P

A

A

A

JTH

JTHN.T.S.

U

3
'
-
6
"

1
'
-
0
"

1
'
-
9
"

9
"

1
'
-
0
"

& PGL

[ FM 1301

1'-3"

(TYP)

1'-3"

(TYP)

14.000'14.000'

[ GIRDER #7[ GIRDER #1

[ CAP & [ PILES

FACE OF BKWL,

PILE SPA

QUANTITIES

TABLE OF ESTIMATED

A

BAR NO. SIZE LENGTH WEIGHT

6 74'-11"

H 16 #6 70'- 4"

S 62 #5 11'- 6" 744

U 4 #6  8'- 1"

V 69 #5 15'- 8"

1

2

#11

37.1

REINFORCING STEEL

CLASS "C" CONCRETE

LB

CY

7,556

2,388

49

1,127

A 4 73'- 4"#11 1,558

1,690

1
'
-
1
"

1

A2

FROM EDGE)

AT 1'-0" MAX (3"

BARS V ~ SPA

(TYP)

MSE WALL

7
'
-
5
 
ƒ

"

8"

BARS V

6"

(TYP)

3'-2"

2
'
-
1
"

BARS S

2'-6"

3
'
-
0
 
•

"

BARS U

MATERIAL (TYP)

BITUMINOUS FIBER

•" PREFORMED

END BRIDGE

6 SPA AT 6.736' = 40.416'

8 SPA AT 7.802' = 62.416'

9/21/2020

9/21/2020

(TYP PER BAY) 

 MAX = 3'-7 †"

BRG SEAT (TYP)

LEVEL 3'-0" FOR

1'-6"

(TYP)(TYP)

1'-6"

GIRDER ANGLES (TYP)

SEE GIRDER LAYOUT FOR 

90°00'00"

SEE IGEB FOR DETAILS

BEARING PAD (TYP)

SECTION A-A

3'-6"

1'-9" 1'-0"

1'-0"

9"

2
'
-
6
"

1
'
-
1
"

4
 
‚

"

CONST JT

V

[ BRG

H

A

S

3
"

CONST JT

4
'
-
4
 
•

"

SURFACE

ROADWAY

3
"

2" (TYP UNLESS

OTHERWISE NOTED)

2

1

2

1

FIELD BEND AS NEEDED TO CLEAR PILES.

SEE BRIDGE LAYOUT FOR SLOPE

BARS S SPA

5" (TYP)

1
'
-
0
"
 

M
A

X

1'-6" 1'-6"

1
 
•

"
 

M
I

N

A
T
 
[
 

B
R

G

[ GIRDER

TOP OF CAP

FLOAT FINISH

LEVEL WITH WOOD

BEARING SEAT DETAIL

BEARING SURFACE BEFORE PLACING THE BEARING PAD

REMOVE ALL LOOSE MATERIAL AND CLEAN THE

BARS U ~ 4" CLR

10"

4 SPA AT 11"

2" ~ BARS A

6" ~ BARS S

MATERIAL (TYP)

BITUMINOUS FIBER

•" PREFORMED 

MSE WALL (TYP)

PROVIDE GRADE 60 REINFORCING STEEL.   

PROVIDE CLASS "C" CONCRETE (f'c=3,600 psi).

MATERIAL NOTES:

CALCULATED FOUNDATION LOADS: 70 TONS/PILE

OUT-TO-OUT OF BAR.

REINFORCING BAR DIMENSIONS SHOWN ARE 

UNLESS NOTED OTHERWISE.  

COVER DIMENSIONS ARE CLEAR DIMENSIONS,

BE PLACED WITH ABUTMENT.

SEE SEJ-M STANDARD FOR DETAILS  OF JOINT TO

RIPRAP ATTACHMENT DETAILS.

SEE CONCRETE RIPRAP (CRR) STANDARD SHEET FOR

(IGEB) FOR BEARING PAD DETAILS NOT SHOWN.

SEE ELASTOMERIC BEARING & GIRDER END DETAILS

SHEET FOR ALL FOUNDATION DETAILS AND NOTES.

SEE COMMON FOUNDATION DETAILS (FD) STANDARD

AND LENGTH.

SEE BRIDGE LAYOUT FOR FOUNDATION TYPE, SIZE,

DESIGN SPECIFICATIONS, 8TH EDITION (2017).

DESIGNED IN ACCORDANCE WITH AASHTO LRFD BRIDGE 

GENERAL NOTES:

"B"
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"C"

"A"

A
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68'- 1"

A 68'- 1"
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9/23/2020

SHEET 1 OF 1

INTERIOR BENTS NO. 2-7

44.416'

22.208' 22.208'

4.208' 4.208'

2.000'2.000'

3 SPA AT 12.000' = 36.000'

6 SPA AT 6.736' = 40.416'GIRDER SPACING

COLUMN SPACING

1'-6" 1'-6"

BEARING SEAT (TYP)

LEVEL 3'-0" FOR

1
'
-
0
"

1
'
-
0
"

1
'
-
9
"

3
'
-
6
"

1
'
-
9
"

PLAN

AT BETWEEN BEARINGS

UNIFORM SLOPE
A

A

3
'
-
6
" S

U

3'-0"

10 •"

4"

3
'
-
0
" V

Z

Z

CONST JT (TYP)

(
T

Y
P
)

GROUND

FINISHED

FOOTING

TOP OF

JT (TYP)

CONST

"
H
"
 

~
 

S
E

E
 

B
R
I

D
G

E
 

L
A

Y
O

U
T

BAR NO. SIZE LENGTH WEIGHT

REINFORCING STEEL

CLASS "C" CONCRETE (CAP) CY

LB

A 6 #11 1,400

6 #11 1,352

4

59

10

2

B

D

S

T

U

#5

#5

#5 9'- 8"

42'- 5"

13'- 8"

1'- 8"

42'- 5"

43'-11"

28

442

20

4,083

20.1

9/23/2020

TYPE OR PRINT NAME   PE #        DATE

BY OR UNDER THE SUPERVISION OF:

OR PERMIT PURPOSES.  THEY WERE PREPARED

NOT INTENDED FOR CONSTRUCTION, BIDDING

THESE DOCUMENTS ARE FOR DESIGN REVIEW AND

BRIAN S. KUEHL 97313

1

2

3

1

BENT

2 21

NO. LENGTH WEIGHT

40 ~ #9

BARS V

WEIGHT

4 ~ #4 SPIRAL

BARS Z

TABLE OF COLUMN QUANTITIES

24'- 0"

LENGTH

3 27 30'- 0"

4 28 31'- 0"

5 28 31'- 0"

6 25 28'- 0"

7 19 22'- 0"

STEEL

REINF

CY

22.0

28.3

29.3

29.3

26.2

19.9

LB

5,090

6,410

6,629

6,629

5,970

4,650

3

4

2

4

INTO CAP)

3'-0" MIN

V (EXTEND B

6.000'

3

SECTION A-A

T

3
'
-
6
"

A

S
(TYP)

3'-6"

B

2" CLR

ELEVATION

3
'
-
2
"

3'-2"

(TYP)

6"

BARS S

(TYP)
HL93 LOADING

841

3,264

4,080

4,216

4,216

3,808

2,992

[ FM 1301

(TYP)

(TYP)

FOOTING DETAILS.

FD SHEET FOR FOUR PILE

FOUNDATION TYPE. SEE

SEE BRIDGE LAYOUT FOR

N.T.S.

JTH

HEIGHT

"H"

FT

683'- 4"

903'- 3"

903'- 3"

809'- 0"

620'- 6"

1
'
-
0
"
 

M
I

N

9/23/2020

[ GIRDER # 1
(TYP) (TYP)

DOWEL D

SEE IGEB FOR DETAILS

BEARING PAD (TYP)

[ FM 130190°00'00"

[ BRG

BARS S SPA

(TYP)
3"

16 SPA AT 7" MAX

1'-6" 1'-6"

8
"

1
 
•

"
 

M
I

N

A
T
 
[
 

B
R

G

[ GIRDER

TOP OF CAP

FLOAT FINISH

LEVEL WITH WOOD

GIRDERS ONLY

(#9) x 1'-8 AT OUTSIDE

DOWEL D ~ GALVANIZED

BEARING SEAT DETAIL

BEARING SURFACE BEFORE PLACING THE BEARING PAD.

REMOVE ALL LOOSE MATERIAL AND CLEAN THE

3

#9

(COL)

CONC

CLASS "C"

871'- 10"

[ GIRDER # 7

JTH

[ FOOTINGS

[ COLUMNS,& 

[ CAP, 

= 1'-6" (TYP)

3 SPA AT 6" MAX
= 9'-0" (TYP PER BAY)

3'-2"

3
'
-
3
"

BARS U

GALVANIZED DOWEL BARS D.

PROVIDE GRADE 60 REINFORCING STEEL.

PROVIDE CLASS "C" CONCRETE (f'c=3,600 psi)

MATERIAL NOTES:

CALCULATED FOUNDATION LOADS: 80 TONS/PILE.

OUT-TO-OUT OF BAR.

REINFORCING BAR DIMENSIONS SHOWN ARE 

UNLESS NOTED OTHERWISE. 

COVER DIMENSIONS ARE CLEAR DIMENSIONS,

DETAILS AND NOTES.

STANDARD SHEET FOR ALL FOUNDATION 

SEE COMMON FOUNDATION DETAILS (FD) 

SIZE, AND LENGTH.

SEE "BRIDGE LAYOUT" FOR FOUNDATION TYPE, 

DESIGN SPECIFICATIONS, 8TH EDITION (2017).

DESIGNED ACCORDING TO AASHTO LRFD BRIDGE 

GENERAL NOTES:

1,826

2,330

2,413

2,413

2,162

1,658

CLASS "C" CONC (COL), 1.05 CY

REINFORCING STEEL, 220 LB

BARS Z LENGTH, 31'-5"

BARS V LENGTH, 1'-0"

ADJUSTMENT PER BENT:

IN "H" VALUE, MAKE THE FOLLOWING 

FOR EACH LINEAR FOOT VARIATION 

ACCORDINGLY.

ADJUST REINFORCING STEEL TOTAL

OMIT DOWELS D AT BENTS 3 & 6.

INTERIOR BENT CAP ONLY.

QUANTITIES SHOWN ARE FOR ONE

SLOPE.

MEASURED PARALLEL TO TOP OF CAP

QUANTITIES
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(SPANS 1 & 2)

8/19/2020

SHEET 1 OF 1

N.T.S.

SPAN 1 SPAN 2

(Tx54 GIRDERS) (Tx54 GIRDERS)

[ BENT NO. 3ABUTMENT NO. 1

FACE OF BACKWALL

GIRDER LAYOUT

[ BRG
[ BRG

1

2

FOR GIRDER SLOPE.

FLANGE LENGTHS WITH ADJUSTMENTS MADE

GIRDER LENGTHS SHOWN ARE BOTTOM GIRDER

DIMENSIONS.

SEE IGEB STANDARD FOR ORIENTATION OF

& PGL

[ FM 1301

GIRDER ANGLE (TYP)

GIRDER ANGLE (TYP)

2

2

1'-0" 1

[ BENT NO. 2

GIRDER ANGLE (TYP)

GIRDER ANGLE (TYP)

[ BRG[ BRG

1'-0" 11'-0" 1
1'-0" 1

8/19/2020

52+00 53+00

  (TYP)

[ GIRDER # 1

   (TYP)

[ GIRDER # 7

BENT REPORT

DISTANCE BETWEEN STATION LINE AND GIRDER 1, 20.208' L

BENT NO. 2 (S 15  2 44.4 W)

   TOTAL  40.417

0  090 6.736GIRDER 7 

0  090 6.736GIRDER 6 

0  090 6.736GIRDER 5 

0  090 6.736GIRDER 4 

0  090 6.736GIRDER 3 

0  090 6.736GIRDER 2 

0090 0.000GIRDER 1SPAN 2

   TOTAL  40.417

0  090 6.736GIRDER 7

0  090 6.736GIRDER 6

0  090 6.736GIRDER 5

0  090 6.736GIRDER 4

0  090 6.736GIRDER 3

0  090 6.736GIRDER 2

0090 0.000GIRDER 1SPAN 1

D  M  S([ BENT)    

GIRDER ANGLEGIRDER SPA

            TOTAL  40.417

0  090 6.736GIRDER 7

0  090 6.736GIRDER 6

0  090 6.736GIRDER 5

0  090 6.736GIRDER 4

0  090 6.736GIRDER 3

0  090 6.736GIRDER 2

0090 0.000GIRDER 1SPAN 1

D  M  S(ABUT BKWL)    

GIRDER ANGLE GIRDER SPA

            TOTAL  40.417

0  090 6.736GIRDER 7

0  090 6.736GIRDER 6

0  090 6.736GIRDER 5

0  090 6.736GIRDER 4

0  090 6.736GIRDER 3

0  090 6.736GIRDER 2

0090 0.000GIRDER 1SPAN 2

D  M  S([ BENT)    

GIRDER ANGLEGIRDER SPA

DISTANCE BETWEEN STATION LINE AND GIRDER 1, 20.208' L

BENT NO. 3 (S 15  2 44.4 W)

GIRDER REPORT

   SLOPE    BOT BM. FLG  C-C BRG C-C BENT

   GIRDER  TRUE DISTANCEHORIZONTAL DISTANCE

GIRDER REPORT, SPAN 1

0.0430124.62123.000125.000GIRDER 7

0.0430124.62123.000125.000GIRDER 6

0.0430124.62123.000125.000GIRDER 5

0.0430124.62123.000125.000GIRDER 4

0.0430124.62123.000125.000GIRDER 3

0.0430124.62123.000125.000GIRDER 2

0.0430124.62123.000125.000GIRDER 1

   SLOPE    BOT BM. FLG  C-C BRG C-C BENT

   GIRDER  TRUE DISTANCEHORIZONTAL DISTANCE

GIRDER REPORT, SPAN 2

0.0430124.62123.000125.000GIRDER 7

0.0430124.62123.000125.000GIRDER 6

0.0430124.62123.000125.000GIRDER 5

0.0430124.62123.000125.000GIRDER 4

0.0430124.62123.000125.000GIRDER 3

0.0430124.62123.000125.000GIRDER 2

0.0430124.62123.000125.000GIRDER 1

DISTANCE BETWEEN STATION LINE AND GIRDER 1 20.208' L

ABUTMENT NO. 1 (S 15  2 44.4 W)
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8/19/2020

SHEET 1 OF 1

N.T.S.

SPAN 3 SPAN 4

(Tx54 GIRDERS) (Tx54 GIRDERS)

[ BENT NO. 6

GIRDER LAYOUT

[ BRG

1

2

FOR GIRDER SLOPE.

FLANGE LENGTHS WITH ADJUSTMENTS MADE

GIRDER LENGTHS SHOWN ARE BOTTOM GIRDER

DIMENSIONS.

SEE IGEB STANDARD FOR ORIENTATION OF

& PGL

[ FM 1301

BENT REPORT

GIRDER ANGLE (TYP)

GIRDER ANGLE (TYP)

[ BENT NO. 3 [ BENT NO. 5

GIRDER ANGLE (TYP)

GIRDER ANGLE (TYP)

SPAN 5

(Tx54 GIRDERS)

(SPANS 3-5)

2

2

[ BENT NO. 4

GIRDER ANGLE (TYP)

GIRDER ANGLE (TYP)

[ BRG[ BRG

1'-0" 11'-0" 11'-0" 1

8/19/2020

[ BRG [ BRG

11'-0" 1'-0" 1

   (TYP)

[ GIRDER # 1

  (TYP)

[ GIRDER # 7

[ BRG

1'-0" 1

54+00 55+00 56+00 57+00

DISTANCE BETWEEN STATION LINE AND GIRDER 1 20.208' L

BENT NO. 3 (S 15  2 44.4 W)

            TOTAL  40.417

0  090 6.736GIRDER 7

0  090 6.736GIRDER 6

0  090 6.736GIRDER 5

0  090 6.736GIRDER 4

0  090 6.736GIRDER 3

0  090 6.736GIRDER 2

0090 0.000GIRDER 1SPAN 3

D  M  S([ BENT)    

GIRDER ANGLEGIRDER SPA

DISTANCE BETWEEN STATION LINE AND GIRDER 1 20.208' L

BENT NO. 4 (S 15  2 44.4 W)

   TOTAL  40.417

0  090 6.736GIRDER 7 

0  090 6.736GIRDER 6 

0  090 6.736GIRDER 5 

0  090 6.736GIRDER 4 

0  090 6.736GIRDER 3 

0  090 6.736GIRDER 2 

0090 0.000GIRDER 1 SPAN 4

   TOTAL  40.417

0  090 6.736GIRDER 7

0  090 6.736GIRDER 6

0  090 6.736GIRDER 5

0  090 6.736GIRDER 4

0  090 6.736GIRDER 3

0  090 6.736GIRDER 2

0090 0.000GIRDER 1SPAN 3

D  M  S([ BENT)    

GIRDER ANGLEGIRDER SPA

DISTANCE BETWEEN STATION LINE AND GIRDER 1 20.208' L

BENT NO. 5 (S 15  2 44.4 W)

   TOTAL  40.417

0  090 6.736GIRDER 7 

0  090 6.736GIRDER 6 

0  090 6.736GIRDER 5 

0  090 6.736GIRDER 4 

0  090 6.736GIRDER 3 

0  090 6.736GIRDER 2 

0090 0.000GIRDER 1 SPAN 5

   TOTAL  40.417

0  090 6.736GIRDER 7

0  090 6.736GIRDER 6

0  090 6.736GIRDER 5

0  090 6.736GIRDER 4

0  090 6.736GIRDER 3

0  090 6.736GIRDER 2
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the upper two strands are in the position shown in the table.

depressed, maintaining the 2" spacing so that, at the girder ends,

of strands is reached.  All strands in the "A" position must be

in the "A" position and working outward until the required number

Fill row "2.5", then row "4.5", then row "6.5", etc., beginning each row

2" grid system unless a non-standard strand pattern is indicated.

  Locate strands for the designed girder as low as possible on the

 

basis.

corrective action if cracks greater than 0.005" form on a repetitive 

1" clear between bars.  The fabricator must take an approved 

crack width provided the decreased spacing results in no less than 

spacing of Bars R and S by providing additional bars to help limit 

by the Engineer.  The fabricator is permitted to decrease the 

  Seal cracks in girder ends exceeding 0.005" in width as directed 

dated by a Professional Engineer registered in the State of Texas.

design.  All optional design submittals must be signed, sealed and

furnishing either the designed girder or an approved optional

  When shown on this sheet, the Fabricator has the option of

row.

wrap full-length debonded strands in outer most position of each

debonded strands are only permitted in positions marked   .  Double

  Strand debonding must comply with Item 424.4.2.2.2.4.  Full-length

fpu.

  Use low relaxation strands, each pretensioned to 75 percent of

  Provide Grade 60 reinforcing steel bars.

  Provide Class H concrete.

 

 

likewise conform.

for a relative humidity of 60 percent.  Optional designs must

  Prestress losses for the designed girders have been calculated

designed girder.

calculated residual camber equal to or greater than that of the

  Optional designs for girders 120 feet or longer must have a

  Designed according to AASHTO LRFD Bridge Design Specifications.
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24. Width of shoulder and/or sidewalk.

23. Total width of superstructure.

22. Location of deck drains.

21. Type of riprap slope paving.

20. Existing and proposed groundline & roadway profile.

    point under the bridge.

19. Minimum permanent vertical clearance above top of high rail to the lowest

18. Top of rail elevations for all tracks.

17. Controlling dimensions of drainage ditches and/or drainage structures.

16. Top and bottom of pier protection wall elevation relative to top of rail elevation.

15. Depth of foundation below bottom of tie. (for footings only)

14. Limits of barrier rail and fence with respect to centerline of track.

13. Direction of flow for all drainage systems within project limits.

12. Railroad Milepost and direction of increasing Milepost.

    or drainage characteristics in Railroad ROW will not be altered).

11. Existing and proposed contours. (not required if the existing groundlines

10. Toe of riprap or earth slope and/or limits of retaining wall.

 9. All existing facilities and utilities and their proposed relocation, if required.

    nearest track.

 8. Limits of shoring and minimum distance at right angle from centerline of

    future tracks.

 7. Horizontal spacing at right angle between centerlines of existing and/or

    or future track to the face of nearest foundation below grade.

 6. Horizontal clearance at right angle from centerline of nearest existing

    or future track to the face of obstruction such as substructure above grade.

 5. Horizontal clearance at right angle from centerline of nearest existing

    from the centerline of nearest track.

 4. Point of minumum vertical clearance and distance, measured perpendicular,

    spur, etc.

 3. Future tracks, access roadways and existing tracks as main line, siding,

    centerline of main lines.

 2. Track layout and limits of Railroad right-of-way with respect to

 1. Centerline of bridge and/or centerline of project.

there is a traffic rail between roadway and sidewalk.

extending 8'-0" above top of sidewalk is acceptable only where

Fence Details Sheet for additional information. A curved top fence

overpasses and underpasses drawing No. 005104 and TxDOT Railroad

  See KCS guidelines for the design and construction of railroad

AS APPLICABLE TO THE RAILROAD COMPANY INVOLVED.

Construction and Maintenance of Highways, Streets and Bridges

Criteria Manual, and the TxDOT Standard Specifications for

of Overpasses and Underpasses, or DART Light Rail Project Design

Kansas City Southern Guidelines for the Design and Construction

accordance with the AREMA Manual for Railway Engineering and

  Design and Construction for Railroad Projects shall be in

    TxDOT Standard Specifications.

11. For Railroad coordination please refer to Sheets 2 and 3 and the

 

10. Verify all permanent clearances before project closing.

 

    outlined in the Railroad's Guidelines.

 9. Comply with minimum construction clearances for falsework 

 

    Representative.

    Coordinate construction work windows with the Railroad's Designated

    track(s) to remain open to traffic per the Railroad's requirements.

    to cause no interruption to the Railroad's operations, enabling the

 8. Design all construction phasing that may impact the Railroad operations

 

    Railroad's Designated Representative.

    requirements. Coordinate construction work windows with the

    the track(s) to remain open to traffic per the Railroad's

    to cause no interruption to the Railroad's operation, enabling

 7. Design erection methods over the Railroad's right-of-way

 

    that may impact the Railroad's tracks or operations.

    demolitions within the Railroad's right-of-way and/or demolition

 6. Comply with Railroad Demolition Guidelines for all

 

    Shoring. See   

    embankment per current Railroad Guidelines for Temporary

    Railroad's operations and/or support the Railroad's

 5. Design and construct all shoring systems that impact the

 

    control for approval by the Railroad. 

 4. Submit a proposed method of erosion and sediment

 

    attention of the Railroad prior to construction.

    beginning construction. Bring all discrepancies to the

 3. Verify the elevation of the existing top-of-rail profile before

 

    be reviewed and approved by the Railroad.

    characteristics of flow in such elements, such a design must

    grade separation project will increase the quantity and/or

    ditches and/or drainage structures.  In the rare event that a

    quantity and/or characteristics of the flow in the Railroad's

 2. The proposed grade separation project shall not increase the

 

    the review and approval of each submittal. See   

    and falsework is required. Allow a minimum of four weeks for

 1. Railroad review and approval of shoring, erection, demolition,

C
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APPLICABLE RAILROAD LIVE LOAD: COOPER E80

for excavation in Zone A.

addition to OSHA Standard loads

Railroad live load surcharge in

Shoring must be designed for

TYPICAL FENCE ON BARRIER DETAIL

GENERAL EXCAVATION ZONES

 MINIMUM CONSTRUCTION CLEARANCE ENVELOPE 

RAILROAD GENERAL NOTES:

L of Track

Zone A Shoring

G E N E R A L   S H O R I N G   R E Q I R E M E N T S

RAILROAD RIGHT-OF-WAY

BARRIER RAIL OVER

CLOSED CONCRETE PARAPETGround Profile

Base of Rail
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ONLY REQUIRED ON OVERPASSES IF SHOWN ON BRIDGE

required.
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shoring design in the PS&E.
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15'-0" (Main Line Track)

1'-6"

GENERAL SHORING NOTES:

(NORMAL TO RAILROAD)
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14'-0"
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OSHA requirements

Shoring to comply with

TABLE OF TOP RAIL PROFILE

   tracks.

   all questions related to excavation near railroad

4. Contact Railroad Designated Representative for

   in the State of Texas.

   sealed by a Professional Engineer registered

   Plans and calculations must be signed and

   B, provide shoring plans and design calculations.

3. For excavations which encroach into Zone A or

 

   requirements,drawing No. BR-122

   requirements in the KCS general shoring

   per the approved plans.Comply with design

   proposed. Install the temporary shoring system

   nature and extent of the track protection shoring

   by the Railroad, detailed plans indicating the

2. Prior to commencing any work, submit for approval

 

   L of Track.

1. All dimensions are measured perpendicular to

OVERPASSES AND UNDERPASSES.

INFORMATION PER KCS GUIDELINES FOR THE DESIGN AND CONSTRUCTION OF RAILROAD

THE BRIDGE PLANS.  THE PLAN AND ELEVATION DRAWINGS SHALL SHOW ALL REQUIRED

FOR THE FOLLOWING INFORMATION PLEASE REFER TO THE PLAN AND ELEVATION DRAWINGS OF
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PART 1 - GENERAL

1.01    DESCRIPTION

        

PART 2 - UTILITIES AND FIBER OPTIC

PART 3 - CONSTRUCTION

3.01    GENERAL

3.02    RAILROAD OPERATIONS

3.03    RIGHT OF ENTRY, ADVANCE NOTICE AND WORK STOPPAGES

3.04    INSURANCE 

3.05    RAILROAD SAFETY ORIENTATION

3.06    COOPERATION

3.07    MINIMUM CONSTRUCTION CLEARANCES FOR FALSEWORK AND OTHER

        TEMPORARY STRUCTURES

3.08    APPROVAL OF REDUCED CLEARANCES

 

use of Railroad Right-of-Way in performing the work.

in an efficient manner, and will cooperate with Contractor in enabling

The Railroad will cooperate with Contractor so that work may be conducted

Railroad Designated Representative.

can be found on the Railroad website or by contacting the

specifications and requirements.  Railroad general guidelines

AREMA recommendations, Railroad, TxDOT and owning utility

Construct all utility installations in accordance with current

1.02    REQUEST FOR INFORMATION / CLARIFICATION

1.03    PLANS / SPECIFICATIONS

which includes four (4) weeks for review and approval by the Railroad.

Right-Of-Way.  Allow six (6) weeks total time for review and approval,

review and approval for RFI's corresponding to work within Railroad

will submit the RFI to the Railroad Designated Representative for

Railroad Right-Of-Way to the TxDOT Engineer.  The TxDOT Engineer

Submit Requests for Information ("RFI") involving work within any

and the Railroad.

plans after award of the Contract must have the approval of TxDOT

specifications for the project. Any revisions or changes in the

TxDOT has received written Railroad approval of the plans and

T: (318)218-7207

W: (318)676-6269

cashley@kcsouthern.com

Shreveport, LA 71107

4601 Hilry Huckaby Drive

Chris Ashley

   identify Railroad specific utilities.

   owned by KCS Railroad must be located. Contact Chris Ashley to

H. Prior to any excavation within KCS Right-Of-Way, all utilities

      detailed explanation for Railroad review.

      Windows will not generally be granted.  Any request will require a

      activities requiring an Absolute Work Window.  Absolute Work

      into service.  Railroad flag persons will be required for construction

      will perform inspections of the work prior to placing that track back

      operating tracks and/or signals have been affected, the Railroad

      for operational tracks must be satisfied. In the situation where the

      Commission (PUC) and FRA requirements, codes and regulations

      operational for train operations and all Railroad, Public Utilities

      Work Window, the railroad tracks and/or signals must be completely

      may be fouled by the Contractor.  At the end of an Absolute

      railroad track(s) will be inactive for train movements and

      railroad operations.  During this time frame, the designated

      time that construction activities are given priority over

   2. Absolute Work Window:  An Absolute Work Window is a period of

 

      Windows are available for the Project. 

      Designated Representative, from the tracks).  Conditional Work

      personnel within 25 feet, or as directed by the Railroad

      must be cleared (i.e., no construction equipment, materials or

      a train, and when trains are present on the tracks, the tracks

      At the direction of the Railroad flag person, upon approach of

      of the nearest track, a Railroad flag person will be required.

      occur on and/or adjacent to the railroad tracks within 25 feet

      construction activities. When construction activities may

      period of time that railroad operations have priority over

   1. Conditional Work Window: A Conditional Work Window is a

 

   Conditional Work Windows and Absolute Work Windows, as defined below:

   Designated Representative.  Types of work windows include

C. Coordinate work windows with TxDOT and the Railroad's

 

   construction activities do not interfere with railroad operations.

   defined herein. Coordinate and schedule the work so that

   night on these tracks and shall be maintained at all times as

   operations will occur continuously throughout the day and

   switching moves to local customers. Railroad traffic and

   the Project. Activities may include both through moves and

   traffic over these facilities shall be maintained throughout

   are active (unless shown otherwise on the plans), and rail

B. All railroad tracks within and adjacent to the Contract Site

 

   Paragraph B that follows. 

   intermittent track windows in this period, as defined in

   schedules in this location and structure bid assuming

   time, in either direction.  Become familiar with the train

A. Trains and/or equipment are expected on any track, at any

such insurance is in accordance with the Agreement.

and until the Railroad Designated Representative has advised TxDOT that

endorsements required by the "Contractor's Right-of-Entry Agreement",

the Railroad with the insurance policies, binders, certificates and

Do not begin work upon or over Railroad Right-of-Way until furnishing

   that arrangements have been made for any necessary flagging service.

   receiving written assurance from the Railroad Designated Representative

C. Do not commence work involving an approved infringement without

 

   Designated Representative.

   with such infringement without written approval by the Railroad

   TxDOT at least 30 days in advance of the work.  Do not proceed

   clearances to the Railroad Designated Representative through

A. Submit any proposed infringement on the specified minimum

3.09    MAINTENANCE OF RAILROAD FACILITIES

   when developing and implementing such erosion control.

   Comply with all applicable local, state and federal regulations

   Railroad prior to beginning any grading on the Project Site.

C. Submit a proposed method of erosion control for review by the

   Contractor's operations at Contractor's expense.

B. Perform all such maintenance and repair of damages due to the

 

   any other damage to the property of the Railroad, or its tenants.

   areas and any other damage within Railroad Right-Of-Way and repair

   obstructions resulting from Contractor's operations. Repair eroded

A. Maintain all ditches and drainage structures free of silt or other

-KCS RR

-KCSR

-KCS

KCS Railroad (the Railroad Company) is also referred to as:

T: (318)218-7207C: (816)289-7735

W: (318)676-6269O: (816)983-1540

Cashley@kcsouthern.comMlindenmeyer@kcsouthern.com

Shreveport, LA 71107Kansas City, MO 64105

4601 Hilry Huckaby Drive427 West 12th Street

Chris AshleyMark Lindenmeyer, PLS

At Grade Crossing:Railroad Designated Representative:

as directed in writing by the Railroad Designated Representative.

recommendations as modified by these minimum special requirements or

Federal Railroad Administration (FRA) Requirements, and AREMA

in accordance with TxDOT Standard Specifications, Railroad Guidelines,

with the Railroad as with TxDOT.  Complete all submittals and work

performing the work outlined herein, and afford the same cooperation

or future Railroad operations.  Coordinate with the Railroad while

upon, over or under Railroad Right-of-Way or when impacting current

special requirements for coordination with the Railroad when working

wire lines and other facilities.  These sheets describe the minimum

and/or properties of the Railroad Company and adjacent to its tracks,

This project includes construction work within the Right-of-Way

hold current certificates at all times.

other railroads.  Contractor's employees entering KCS railroad shall

KCS will not accept on-track safety training certificates from

 

completed annually by Contractor and Subcontractor personnel working on site.

Designated Represenative to arrange. This course is required to be

current registration prior to working on Railroad property. Contact Railroad

A. Complete the Railroad Contractor's Safety orientation and maintain

Railroad Designated Representative review and approval.

For construction clearance less than listed above, obtain local

 

B. 22' - 0" vertically above top of rail.

A. 14' - 0" horizontal from centerline of track

of construction: 

Abide by the following minimum temporary clearances during the course

   of such an order, immediately notify TxDOT of the order.

   Contractor's operations could endanger railroad operations. In the event

   or, if in the opinion of the Railroad Designated Representative, the

   the Contractor to temporarily cease operations in the event of an emergency

   Railroad or TxDOT.  The Railroad or TxDOT shall have the right to order

   provisions shall be at the Contractor's expense and without cost to the

   require or provide such provisions as deemed necessary. In any event, such

   such provisions are insufficient, the Railroad Designated Representative may

   and unusual action. If in the judgment of the Railroad Designated Representative

   a condition arising from, or in connection with the work, require immediate

F. Make provisions to protect operations and property of the Railroad should

 

   work plans.

   railroad track(s). Perform all work in accordance with previously approved

   within 25 feet of nearest rail or when equipment or material could foul the

   commencing work in connection with approved work windows when work is either

E. Provide a written confirmation notice to the Railroad at least 48 hours before

G. All permanent clearances shall be verified before project closing.

   all equipment, may be pursued as outlined 3.02 and 3.03.

   clear the area within 50 feet of the track centerline and secure

   centers when a train passes the work site and all personnel must

F. Railroad requirements do not allow work within 50 feet of track

   Railroad and TxDOT.

   limits of responsibilities and coordinate efforts with the

   these facilities are delineated in the plans.  Be aware of the

   within the project may be built by the Railroad.  If applicable,

E. The Contractor is also advised that new railroad facilities

 

   crossings, or haul road crossings developed with Railroad approval.

D. Vehicular crossings of railroad track are allowed only at existing

   from the Railroad's nearest track.

   not in use, keep Contractor machinery and materials at least 50 feet

   tired equipment) operating within 25 feet from nearest rail.  When

C. Provide track protection for all work equipment (including rubber

 

   and 3.08 for additional information.

   regard to schedule, flagging, and slow orders.  See Sections 3.07

   approval by the Railroad Designated Representative is required with

   tracks to stay operational.  In such cases, coordination and

   within 12 feet of the operational track(s) preferably allow the

   Designated Representative grants approval. Construction activities

   will only be allowed if absolutely necessary and the Railroad's

B. Construction activities within 12 feet of the operational tracks

 

   activities.

   of train operations resulting from Contractor's construction or other

   delay cost and lost revenue claims due to any delays or interruption

   performed by the Contractor.  The Contractor is responsible for train

   Railroad train movements takes precedence over any work to be

   licensees, at or in the vicinity of the Work.  The safe operation of

   the wires, signals and other property of the Railroad, its tenants or

   property of the Railroad and the traffic moving on such tracks, or

   not endanger or interfere with the safe operation of the tracks and

   regulations.  Arrange and conduct work in a manner that does

   FRA (Federal Railway Administration) and TxDOT rules and

A. Perform all work in compliance with all applicable Railroad,

   5. The designated contact person.

   4. The type of window requested and the amount of time requested.

   3. The exact location of work, and proximity to the tracks.

   2. The days and hours that work will be performed.

   1. Exactly what the work entails.

   at least 30 days in advance of any work.  Include in the written request:

D. Make requests in writing for both Absolute and Conditional Work Windows,

 

   at the job site. See Section 3.11 for railroad flagging requirements.

   until the flagging protection required by the Railroad is available

   commence any work which requires flagging service or inspection service

   Approval does not relieve the Contractor from liability.  Do not

   the work method to the Railroad Designated Representative for approval.

   Whenever work may affect the operations or safety of trains, submit

   interference with or endanger the operations of the Railroad.

C. Perform all work upon Railroad Right-of-Way in a manner to avoid

 

   Railroad's rules and regulations with respect thereto. 

   construction upon or over Railroad Right-of-Way and observe the

   Right of Entry Agreement" before commencing work in connection with

B. Give advance notice to the Railroad as required in the "Contractor's

 

On-Line Application: https://KCSPermit.JLLrpg.com

Email: Denise.Case@am.JLL.com

Tel: (817)230-2614

Fort Worth, TX 76155

4200 Buckingham, Suite 110

Denise Case (JLL)

Right of Entry:

   if required on this project.

   Railroad Right-Of-Way without a valid executed Right of Entry Agreement

   Requirements (See GENERAL note 1.01). Do not perform any work within

A. Contact Railroad Designated Representative for Railroad Right-Of-Way

PER KCS RR
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3.10    SITE INSPECTIONS BY RAILROAD's DESIGNATED REPRESENTATIVE

   each month at a minimum to allow the Railroad to schedule site inspections.

   Update this schedule for the above listed events as necessary and

   the anticipated dates when the above listed events will occur.

   Representative for review prior to commencement of work.  Include

   for all work to TxDOT for submittal to the Railroad Designated

   temporary horizontal and vertical clearances and construction sequence

C. Provide a detailed construction schedule, including the proposed

 

   time throughout the construction as deemed necessary by the Railroad.

   Site visits to check progress of the work may be performed at any

B. Site inspection is not limited to the milestone events listed above.

 

   5. Completion of the bridge structure.

   4. Placement of waterproofing (prior to placing ballast on bridge deck).

   3. Erection of precast concrete or steel bridge superstructure.

      substructure and/or superstructure.

   2. Reinforcement and concrete placement for railroad bridge

   1. Bridge demolition.

   For bridge construction,

   3. Other work as applicable.

   2. Pile driving/drilling of caissons or drilled shafts.

   1. Pre-construction meetings.

   including the following if applicable:

   Representative at significant points during construction,

   site inspections may be performed by the Railroad Designated

A. In addition to the office reviews of construction submittals,

   within 25 feet of nearest rail.

   days in advance of any Contractor work in which any person or equipment will be

   at least 10 working days in advance of Contractor work and at least 30 working

F. Per the RIGHT OF ENTRY agreement for flagging, notify the Railroad Representative

   number of flag persons, as required by KCS, to accomplish the work.

E. Arrange with the Railroad Designated Representative to provide the adequate

   to, tracks, buildings, signals, wire lines, or pipe lines, may be endangered.

   Designated Representative, Railroad facilities, including, but not limited

D. During any Contractor's operations when, in the opinion of the Railroad

   Representative, may endanger Railroad facilities or operations.

   Railroad facilities, which, in the opinion of the Railroad Designated

C. During any clearing, grubbing, excavation or grading in proximity to

   facilities may be subject to settlement or movement.

   of the Railroad Designated Representative, Track or other Railroad

B. For any excavation below elevation of track subgrade if, in the opinion

   

   regardless of elevation above or below track.

   erection or construction activities are in progress within such limits,

   dimension thereof could extend inside the 25 foot limit, or when any

   trains may operate, or when any object is off the ground and any

   25 feet, measured horizontally, from nearest rail of any track on which

A. When any part of any equipment is standing or being operated within

their own expense.

companies. The Contractor shall hire and pay the flagging company at

the Railroad Designated Representative for the list of approved flagging

whenever the below listed conditions exist. The Contractor shall contact

Railroad flagging (from KCS RR approved flagging companies) is required

3.11    RAILROAD FLAGGING

3.12    COMMUNICATIONS AND SIGNAL LINES

3.13    VACANT

3.14    CONSTRUCTION EXCAVATIONS AND BORING ACTIVITIES UNDER TRACK

3.15    CLEANING OF RIGHT-OF-WAY

satisfaction of TxDOT and KCS. 

Right-of-Way in a clean and presentable condition to the

materials brought into Railroad Right-of-Way and leave the

When work is complete, remove all tools, implements, and other

3.16    WALKWAYS REQUIRED

3.17    APPROVAL OF DETAILS

3.18    CONSTRUCTION AND AS-BUILT SUBMITTALS

                             UNDERPASS PROJECTS

        Rebar & Strand 

        28 day concrete

        Waterproofing material

        certifications and

        Welding Procedures and

 

        certifications            

        installation procedure

        Structural steel

        certifications

        Fabrication and Test

        reports

        Welder Certification

        Foundation Construction

        abutments

        reports for backfill at 

        Compaction testing

4

5

6

7

8

9

10

11

For superstructure only

For superstructure only

boards

Waterproofing & protective

improved notch toughness

& other members requiring

All fracture critical members

improved notch toughness

& other members requiring

All fracture critical members

AWS requirements

spread footings

pressure test reports for

construction, bearing

Pile driving, drilled shaft

Procter ASTM D1557

dry density, Modified

Must meet 95% maximum

6 weeks

6 weeks

6 weeks

6 weeks

6 weeks

6 weeks

6 weeks

6 weeks

6 weeks

6 weeks

6 weeks

        Reports or Notes

                  TABLE 2 - RAILROAD SUBMITTAL REQUIREMENTS FOR

ITEM        DESCRIPTION                    NOTES                REVIEW TIME

  1     Shop drawings            Steel and Concrete members 

  2     Bearings                 For all structures               

  3     Concrete Mix Designs     For all structures       

        strength                  

 

    Overpass Projects

    Underpass Projects 

5. Compaction testing reports for backfill at abutments.

4. Foundation Construction Reports.

   steel members.

3. Final approved copies of shop drawings for concrete and

   as-constructed modifications shown.

2. Hard copies of all structure design drawings with

   Acrobat .PDF format.

   as-constructed modifications shown, in Microstation and

1. Electronic files of all structure design drawings with

 

   Acrobat .PDF format.

   as-constructed modifications shown, in Microstation and

1. Electronic files of all structure design drawings with

 

 

   These records shall consist of the following items:

   TxDOT has processed the final project plans. 

D. TxDOT shall submit As-Built Records to the Railroad when

Agreement with TxDOT.

in connection with its operation at expense of the Contractor thru

and facilities that are in use and maintained by the Railroad's forces

lines, its grade crossing warning devices, train signals and tracks,

If required, the Railroad will rearrange its communications and signal

   Railroad Designated Representative.

   or horizontal is detected in the tracks. Immediately contact the

   do not allow passage of trains if movements in excess of ‚" vertical

   required to maintain safe passage of rail traffic.  Stop installation and

   contractor-assisted monitoring of ground and track movement is

   prior to proceeding with such construction.  A  railroad inspector and

   installation plan reviewed and approved by the Railroad and TxDOT

   track such as drainage pipes or culverts and utilities require an

C. Projects involving a boring or jack and bore operation under

   Railroad property.

   for relocation or protective measures prior to beginning work on or near

   property, coordinate with the Telecommunication Company(ies) to arrange

   If a telecommunications system is buried anywhere on or near Railroad

 

   48 hrs notice required, excluding weekends and holidays

   One call, a 24 hour number

   Dig Test: (811)

   

   48 hrs notice required, excluding weekends and holidays

   Texas One Call, a 24 hour number

   KCS Critical Incident Desk: 1(877-527-9464)

   

   such cable systems are present:

   Regardless, contact the necessary call center to determine if

   or other such telecommunications systems that require consideration.

B. The project plans indicate whether there are fiber optic lines

 

   "Guidelines for Temporary Shoring" and general shoring requirements.

   comply with requirements of TxDOT, OSHA, AREMA and Railroad

   columns, walls or other facilities that require shoring shall

   and shoring. Excavations for construction of footings, piers,

A. Take special precaution and care in connection with excavating

unless approved by KCS.

proximity of track.  Do not violate allowable clearances for railroad use

Construct walkways with railings over open excavation areas when in close

or obstructions allowed during work hours before the close of each work day.

Remove any temporary impediments to walkways and track drainage encroachments

line not less than fourteen feet (14') from centerline of track.

space suitable for trainman's use in walking along trains, extending to a

track, and on each side of single operated track, an unobstructed continuous

Maintain along the outer side of each exterior track of multiple operated

submittals, which includes the KCS's four (4) week review time.

Allow a total six (6) weeks for review and approval of these

review and written approval before such work is undertaken.

Railroad Designated Representative and TxDOT for the Railroad's

and property not already included in the Contract Plans to the

Submit details of the construction affecting Railroad tracks

(MOD)

PER KCS RR

AUGUST 2020: ALL GENERAL NOTES

   for railroad underpass projects only.

   and underpass projects, as applicable.  Submit items in Table 2

   Railroad.  Submit items in Table 1 for both railroad overpass

   will review and include comments prior to forwarding to the

   Designated Representative. TxDOT and the Engineer of Record

C. The Contractor will forward relevant submittals to the Railroad

   four (4) weeks.

   represent the total time, including the Railroad's minimum

   in these bid documents.  The review times indicated below

   requirements are in addition to those specified elsewhere

   requirements for the construction items noted.  Submittal

B. The tables below provide the Railroad's minimum submittal

   

   Standard Specifications.

   procedures as outlined below and indicated in TxDOT

A. Provide TxDOT and KCS submittals for construction materials and

 

               TABLE 1 - RAILROAD SUBMITTAL REQUIREMENTS FOR

                     OVERPASS & UNDERPASS PROJECTS

ITEM           DESCRIPTION                   REVIEW TIME

  1     Shoring design and details             6 weeks

  2     Falsework design and details           6 weeks

  3     Drainage design provisions             6 weeks

  4     Erection diagrams and sequence         6 weeks

  5     Demolition diagram and sequence        6 weeks 192
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Limit of CSB
1

Wingwall

Wingwall
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Varies

GENERAL NOTES:

A

A

1

2

3

A

A

deck

Bridge

1
'-

0
"

V
a
r
ie

s

V
a
r
ie

s
1
'-

0
"

abut bkwl

Face of

Varies

Limit of CSB

Select fill zone (MSE walls)

Select fill zone (MSE walls)

backfill

stabilized

Cement 

area

Embankment

1

4

4

~

~

abut bkwl

Face of

deck

Bridge

backfill

Cement stabilized

4

Cast-in-place retaining walls similar.

MSE retaining wall

MSE retaining wall

3

3

5

5

5

SECTION A-A

1
'-

0
"

2'-0" 2'-0"

1
'-

1
"

1
'-

0
"

than 1:1

No steeper

1

1

Abutment

than 1:1

No steeper

1

Abutment

Typ pavement

section

1

WITHOUT APPROACH SLAB WITH APPROACH SLAB

Pavement

2

2

Pavement thickness

elsewhere for dimension

See appropriate details

wingwall

End of

backfill

Cement stabilized

approach slab

Bridge
wingwall

End of

slab

approach

End of

backfill

Cement stabilized

55

April 2019    

OPTION 1 ~ PLAN WITH WINGWALLS OPTION 1 ~ PLAN WITH MSE RETAINING WALLS

its flowability).

has stiffened/hardened (i.e. has lost

successive lift when the previous lift

exceeding 2 feet in height, place each

  b).  Place flowable fill in lifts not

to placement of the flowable fill; and

will be placed over the MSE backfill prior

over MSE backfill then a filter fabric

  a).  If flowable backfill is to be placed

constraints:

stabilized backfill with the following

can be used as a substitute for cement

If shown in the plans flowable backfill

 

with approval from the Engineer.

substituted for cement stabilized backfill

is less than 5'-0", MSE select fill may be

When distance between select fill zones

 

details for additional information.

select fill zone.  See retaining wall

adjust CSB limits to accommodate the

Where MSE retaining walls are present,

 

(approximate) bench depths.

Bench backfill as shown with 12"

 

steeper than 1:1 at bottom of backfill.

as required to maintain a slope no

is at end of wingwall.  Extend CSB limits

Usual limit of Cement Stabilized Backfill

csabste1-20.dgn

02-20:  Added Option 2.

(Showing BAS-C, BAS-A similar.)

retaining walls are used in lieu of wingwalls.

  These details do not apply when Concrete Block

Bridge Layout for actual skew direction.

  Details are drawn showing left forward skew.  See

Backfill", to the limits shown at bridge abutments.

Backfill meeting the requirements of Item 401, "Flowable

  If required elsewhere in the plans, provide Flowable

Structures", to the limits shown at bridge abutments.

requirements of Item 400, "Excavation and Backfill for

  Provide Cement Stabilized Backfill (CSB) meeting the

soils/rocks in order to construct the abutment.

controlled embankment fill or excavation in competent

Option 1 is intended for construction only requiring PI

defined as high plasticity clays or expansive clays.

30 or pavement built in poor native soil.  Poor soils are

embankment fill with a plasticity index (PI) greater than

intended for new construction requiring high plasticity

  See the Bridge Layout for selected Option.  Option 2 is

~
~
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ie

s

V
a
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ie

s

1
'-

0
"

1
'-

0
"

1

Wingwall

Wingwall

~

~

abut bkwl

Face of

deck

Bridge

5

SECTION B-B

2'-0"

than 1:1

No steeper

1

Abutment

WITHOUT APPROACH SLAB WITH APPROACH SLAB

Pavement

2

Pavement thickness

elsewhere for dimension

See appropriate details

wingwall

End of

backfill

Cement stabilized

5

1
'-

0
"

2'-0"

than 1:1

No steeper

1

2

wingwall

End of

backfill

Cement stabilized

5

Abutment

approach slab

Bridge

1
'-

1
"

1
'-

1
0
"

Typ pavement

section

slab

approach

End of

1
'-

0
"

10'-0" Min

OPTION 2 ~ PLAN WITH WINGWALLS

2'-6"

(Showing BAS-C, BAS-A similar.)

B

B

02-20:  Added Option 2.

Varies

deck

Bridge

1
'-

0
"

V
a
r
ie

s

V
a
r
ie

s
1
'-

0
"

abut bkwl

Face of

Varies

~

~

MSE retaining wall

MSE retaining wall

OPTION 2 ~ PLAN WITH MSE RETAINING WALLS

backfill

stabilized

Cement

CSB

Limit of 1Limit of CSB

Cast-in-place retaining walls similar.

E
m

b
a
n
k

m
e
n
t
 
a
r
e
a

4

3

3

B

B

~

~

Select fill zone (MSE walls)

Select fill zone (MSE walls)

backfill

stabilized

Cement 

4 5

1

2

3

4

5

(i.e. has lost its flowability).

previous lift has stiffened/hardened

each successive lift when the

exceeding 2 feet in height, place

  b).  Place flowable fill in lifts not

the flowable fill; and

MSE backfill prior to placement of

filter fabric will be placed over the

placed over MSE backfill then a

  a).  If flowable backfill is to be

the following constraints:

for cement stabilized backfill with

backfill can be used as a substitute

If shown in the plans flowable

 

approval from the Engineer.

cement stabilized backfill with

select fill may be substituted for

zones is less than 5'-0", MSE

When distance between select fill

 

additional information.

See retaining wall details for

accommodate the select fill zone.

present, adjust CSB limits to

Where MSE retaining walls are

 

(approximate) bench depths.

Bench backfill as shown with 12"

 

than 1:1 at bottom of backfill.

to maintain a slope no steeper

Extend CSB limits as required

Backfill is at end of wingwall.

Usual limit of Cement Stabilized

~ ~
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6" Min

(Typ) (Typ)

1'-0" Min

1'-0" Min

(Typ)

1'-0" Min

(Typ)

8'-0" Max 8'-0" Max 8'-0" Max 8'-0" Max
1'-0"

JOINTS IN CONCRETE RAIL

AT INTERMEDIATE WALL

EXPANSION JOINTS

AT SLAB

~ ~

Coupling

8
'-

0
" 

C
h
a
in
 
L
in

k
 
F
a
b
r
ic

1
"

B
o
t
t
o

m
 
o
f
 
F
a
b
r
ic

Fabric

Top of

1
'-

0
"

M
a
x

Bands

Stretcher

H
a
lf
 
o
f
 
T
o
p

R
a
il
 

H
e
ig

h
t

Band

Brace
tightening device

turnbuckle or approved

" Truss Rod with8
3

2

2

Brace

Top Rail

C 1

Wire

Tension

(No Top Rail or Tension Wire at Expansion Joints)

Overall Length of Fence (See Bridge Layout for Limits)

L Intermediate Wall JointC Joint

L ExpansionC

8'-0" Max 8'-0" Max8'-0" Max8'-0" Max

Fabric

Chain Link

5

7" Stretcher Bar4
3"x 16

3

2
"

C 1C 1 C 1L Line PostC 1L Line Post L Terminal Post L Terminal Post

Posts

Terminal

Top of

L Terminal Post

2
'-

7
"

2
'-

8
" 

M
in

C
o
n
c
 
R
a
il

Slab

Terminal Post Cap

Malleable Iron

3at 1'-0" Max

Tie Wires Spaced

31'-0" Max

Spaced at

Tie Wires

Max

1'-0"

Spaced at

Hog Rings

4

31'-0" Max

Spaced at

Tie Wires

6

Ground 8 Ground 8

9

10' Min on centers)

(Spaced at 20' Max,

Expansion Coupling

Line Post Cap

Malleable Iron

Detail "A"

Wire

Tension

6

Fence for payment

End of Chain Link Fence for payment

End of Chain Link

Expansion

~

~

Box

PVC

PVC Pipe and Fittings

~

~

Box

PVC

PVC Pipe and Fittings

with 3" excess of wire to allow for expansion.

to steel posts with UL listed hardware as shown

together.  Attach 6 AWG copper stranded wire

At all slab expansion joints, bond the posts

OUTSIDE ELEVATION OF CHAIN LINK FENCE

DETAIL "A"

5Chain Link Fabric

in every Stretcher Bar

Wire through drilled hole

One 9 gauge steel Tie

every Stretcher Bar

Drilled Hole in

" Dia Field16
3One  

Band

Stretcher

~

Post

Terminal

1

7~ " Stretcher Bar4
3"x 16

3

1

2

3

4

5

6

7

8

9

8 FT CHAIN LINK FENCE

FOR RAILROAD OVERPASS

CLF-RO
in dimension may be anticipated.

increased 2" for overlay.  On bridges with significant beam camber variable length

C221 Rails = 1" with no overlay, T222 Rail and SSTR Rail = 5" with no overlay,

Dimension varies on rail types and superstructure type.  T551, T221 and

  

and PVC box attached to the back of rail.

" Schedule 40 PVC pipe, fittings2
16 AWG copper stranded wire must run through  

rod 8 ft in length.  Install ground rod as per Item 550 and this sheet.  The

" Dia minimum copper-clad steel8
5and run other end of copper stranded wire to  

bent.  Attach 6 AWG copper stranded wire to steel post with UL listed hardware

Ground terminal post at the beginning and end of fence and down the nearest

  

together.  Locate drilled hole for tie wire at approximate mid-height of fence.

use a 9 gauge steel tie wire to tie one stretcher band and chain link fabric

" Dia hole in every stretcher bar and16
3Contractor must field drill one  

  

7 gauge steel Tension Wire.

  

9 gauge steel Chain Link Fabric, 2" Mesh, knuckle selvage top and bottom.

  

9 gauge steel Hog Rings attach chain link fabric to tension wire.

  

9 gauge steel Tie Wires attach chain link fabric to HSS.

    

HSS 1.660 x 0.140 ASTM A500 Gr B or A53 Gr B.

  

HSS 3.500 x 0.216 ASTM A1085 or A500 Gr B.

rlstd032-19.dgn
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GENERAL NOTES:

MATERIAL NOTES:

CONSTRUCTION NOTES:

6
"

6
"

1
'-

9
"

4
"

1
"

8
'-

0
" 

C
h
a
in
 
L
in

k
 
F
a
b
r
ic

2
"

1
0
'-

1
0
" 

T
e
r

m
in

a
l 

P
o
s
t

Fabric

Chain Link

5

Fabric

Top of

B
o
t
t
o

m
 
o
f
 
F
a
b
r
ic

1

9

Top of Terminal Posts

Post

Terminal

Post Cap

Iron Terminal

Malleable

Slab

C

2
'-

7
"

8
'-

3
"

CHAIN LINK FENCE SECTION

T221 Rail

T551 Rail

Threaded Rod

Projection

Slab ~

Rail

Concrete

~

1

(Showing Terminal Post or Line Post)

"2
11 

10"

"8
31 "8

31 "4
17 

"8
31 "4

17 "8
31 

10"

"
2

1
1
 

"
2

1
1
 

3
"

~

C

Concrete Rail

RAIL CLAMP ASSEMBLY

HSS SUPPORT

Manufacturer's specifications.)

(Dimensions may vary according to

RAIL CLAMP ELEVATION

PIPE SUPPORT

C

Holes

" Dia8
7L 

C

10

10

10

" 
T
h
r
e
a
d
e
d

2
1

1
 

"2
16 

C

C

Anchor Rod (ASTM A307)

" Dia Threaded8
5

5"5"

R
o
d
 
P
r
o
j
e
c
t
io

n

"4
14 

5" 5"

Clamp

Rail

Support

HSS

Connection Detail".

See "Lower HSS

Connection Detail".

See "Upper HSS

CONNECTION DETAIL

UPPER HSS

CONNECTION DETAIL

LOWER HSS

3.500 x 0.216

Hole in HSS

" Dia4
3L  

HSS

HSS 3.500 x 0.216

Rail Clamp for

L HSS Support

HSS 3.500 x 0.216

Rail Clamp for

L HSS Support

8 FT CHAIN LINK FENCE

FOR RAILROAD OVERPASS

CLF-RO

 (ASTM A36)8
3PL 

 (ASTM A36)8
3PL 

Anchor Rods (ASTM A307)

" Dia Threaded8
5L 

(ASTM A307)

Anchor Rods

Threaded

" Dia8
5L 

(ASTM A563)

2 Hex Nuts

(ASTM A563)

or Hex Nut

1 Hex Jam Nut

(ASTM A563)

Hex Nut

See "Material Notes" for threaded anchor rod information.

  

length in dimension may be anticipated.

increased 2" for overlay.  On bridges with significant beam camber variable

C221 Rails = 1" with no overlay, T222 Rail and SSTR Rail = 5" with no overlay,

Dimension varies on rail types and superstructure type.  T551, T221 and

  

9 gauge steel Chain Link Fabric, 2" Mesh, knuckle selvage top and bottom.

  

HSS 3.500 x 0.216 ASTM A1085 or A500 Gr B.

Line Post, T222 Rail and SSTR Rail similar.)

(Showing Terminal Post on a T551 or T221 Rail,

rlstd032-19.dgn

(ASTM F436)

washer

Hardened steel

washers (ASTM F436)

2 Hardened steel

  Approximate weight of fence = 20 plf.

with Item 450, "Rail (CLF-RO)".

assembly are to be included in unit price bid in accordance

  Payment for materials, fabrication, and installation of this

joints providing more than 5" movement.

  This railing cannot be used on bridges with expansion

post to edge of side slot drains.

standards must not be any closer than 6" from chain link

speeds.  If used, optional side slot drains shown on rail

fence details shown on this standard are adequate for all

are T551, SSTR, T221, T222, and C221 Rails.  Chain link

Combination Rail.  Rails that can be used with this sheet

  This sheet must be used with a concrete Traffic or

  

  

be in accordance with Item 450, “Railing”.
installation, including hole size, drilling, and clean out, must

load to the Engineer for approval prior to use.  Anchor

showing the proposed anchor adhesive's ability to develop this

sealed calculations or the manufacturer’s published literature
anchor spacing must be accounted for).  Submit signed and

strength in tension of 6 kips each anchor (edge distance and

adhesive chosen must be able to achieve a factored bond

Minimum adhesive anchor embedment depth is 5".  Anchor

with a Type III, Class C, D, E, or F anchor adhesive.

requirements.  Embed fully threaded rods into parapet wall

rods.  Hex nuts must conform to ASTM A563

" Dia ASTM A307 Gr A fully threaded8
5  Anchor bolts must be 

  Provide ASTM A36 for steel plates.

Provide ASTM A500 Gr B or A53 Gr B for HSS 1.660 x 0.140.

  Provide ASTM A1085, A500 Gr B for HSS 3.500 x 0.216.

  Galvanize all steel components unless noted otherwise.

specifications, Item "Chain Link Fence" unless shown otherwise.

  All Chain Link Fence materials must conform to standard

  

  

Repair damage from testing as directed.

if any of the tests do not meet the required test load.

Perform corrective measures to provide adequate capacity

“Tests”.  Test 3 anchors per 100 anchors installed.
  Test adhesive anchors in accordance with Item 450.3.3,

approved.

  Chain link fence post must be plumb unless otherwise
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CONTApril 2019    
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Strip back

1" Chamfer or 1" Radius

1" 5" 6" Spaces 5" 1"

Cut strands flush with end Cut strands flush with end

1" Chamfer or 1" Radius

"D
"

"2
12 

"
2

1
2
 

16 Spa 3" Spa6" Spa 2"2"

Top of pile as driven

1
0
"

2
"

1
'-

0
"

P
a
y

m
e
n
t
 
L
e
n
g
t
h

m
e
a
s
u
r
e
d
 
t
o
 
h
e
r
e

5"

Cut back to

at 3"=4'-0"
5 Spa at 1" 5 Spa at 1" 5 Spa at 1"

16 Spa at 3" = 4'-0" 16 Spa at 3" = 4'-0"

PILE BUILD-UP DETAIL

P
a
y

m
e
n
t
 
le

n
g
t
h

m
e
a
s
u
r
e
d
 
t
o
 
h
e
r
e

Saw cut

1
'-

0
"

2
"

1
6
"

1
'-

6
"

1
5
",
 
1
6
" 

&
 
1
8
" 

P
il
e
s

2
0
" 

&
 
2
4
" 

P
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s

1
5
",
 
1
6
" 

&
 
1
8
" 

P
il
e
s

2
0
" 

&
 
2
4
" 
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s

1
'-

6
"

1
0
"

2
"

1
'-

0
"

2
"

1
6
"

1
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6
"

1
5
",
 
1
6
" 

&
 
1
8
" 

P
il
e
s

2
0
" 

&
 
2
4
" 

P
il
e
s

AFTER DRIVING

PILE STRIPPED BACK

STRANDS PROTRUDING

PILE CAST WITH PRESTRESSING

(Typical)

or 1" Radius

1" Chamfer 

each exposed strand

#6 Bars - provide one for 

strands

length of

expose 2 "D"

EMBEDMENT

TYPICAL PILE

Spiral hooping (D3.4 Min) Spiral hooping (D3.4 Min)

D3.4 (Min)

PILE EMBEDMENT DETAILS

THRU PILE

TYPICAL SECTION

PILE DETAILS

KipsSq In In 4 Lb/Ft

      254    5,340    265     8     231       774

18"

20"      398   13,150    415    14     405       864

24"      574   27,380    598    18     520       770

      322    8,600    336    10     289       763

Section

Area

Size

"D"

of

Pile
I Weight Initial

Prestress

Force
Prestress

(15% Loss)

Final

16"

Pile Concrete

Prestressing

psi

No.

FABRICATION NOTES:

FOR PRESTRESSED CONCRETE PILES

TABLE OF PROPERTIES

"
4

3
1
 

(T
y
p
)

C
le

a
r

or footing

Bottom of cap strands

Prestressing 

for payment

Top of pile

for payment

Top of pile

strands

Prestressing 

or footing

Bottom of cap

5'-0"

"4
3 

3'-0" Min

HP10x57 Stinger
16

5 

See Bridge Layout for pile length.

embed plate.

 (ASTM A36)4
3PL 

HP 10x57 Stinger

TYPICAL PILE AND STINGER ASSEMBLY DETAILS

Stinger assembly, if required.  See Bridge Layout.

SIDE ELEVATION STINGER SECTION

 (ASTM A36)4
3PL 

"D
"

1" Radius (Typ)

1" Chamfer or

3

6

44 4 4

7 7 7

1 2

"2
12 

"
2

1
2
 

(T
y
p
)

P
il
e
 
S
iz

e

p
il
e
 
s
iz

e

pile size

Match

M
a
t
c
h

Match pile size

M
a
t
c
h
 
p
il
e
 
s
iz

e

4
"

4
"

(ASTM A36)

4
3� PL 

4" 4"

locations.  (Typ)

matches strand

" Dia holes16
11

ANCHOR PLATE DETAIL

STINGER

1" Radius (Typ)

1" Chamfer or

1

2

3

4

5

6

7

5
(T
y
p
)

8

"Stinger Anchor Plate Detail".

" deformed bar anchors.  See4
3

8

8bar anchors. (Typ)

" deformed4
3� 8 ~ 

  Cover dimensions are clear dimensions, unless noted otherwise.

GENERAL NOTES:

Length of prestressed concrete pile.

(Typ)

� HP 10x57

 and4
3� PL 

Pile strands, reinforcing, and holes in stinger anchor plate not shown for clarity.

cpstde01-19.dgn

" of center of piling.2
1Place center of stinger within 

anchor plate with complete fusion.

" deformed bar anchors (DBA), electric arc-welded to stinger4
3

Unless shown otherwise.

" deep around perimeter of pile at the breakback line.2
1Saw cut 

 

final prestress of 750 psi.  Submit optional designs for approval. 

each.  If an optional design is used, provide a minimum concrete

" 270 ksi low relaxation strands tensioned to 28.9 kips2
1Provide 

or cast short with strands protruding from top of piling as shown.

When stripped back piles are required, strip back piling after driving

4" after driving.

when the side cover from pile edge to substructure edge is less than

substructure when piling conflicts with substructure reinforcing or

shown.  Strip back piling and extend prestressing strands into

in the plans.  Payment for piles will be in accordance with the details

Use typical pile embedment details unless shown otherwise elsewhere

Provide Class S concrete (f'c = 4,000 psi) for pile build-ups.

more than one strand difference between any two adjacent sides.

Locate strands symmetrically about the axis of the pile, with no

9

9

anchor plates for other pile sizes are similar.

Showing stinger anchor plate for 20" pile, stinger

the Concrete Repair Manual.

  For treatment of damaged pile and the lifting loops, see

standard.

fabrication is in accordance with the details shown on this

  Shop drawing submittal and approval is not required if

the pile.

assembly requirements.  Stinger assembly is subsidiary to

  See Bridge Layout or elsewhere in the plans for stinger

  See Bridge Layout for size, number, and length of piling.

  Provide deformed wire reinforcement meeting ASTM A1064.

  Provide Grade 60 reinforcing steel.

of strands.

  All dimensions relating to prestressing steel are to centers

  Minimum 28-day strength, f'c = 5,000 psi.

  Minimum release strength, f'ci = 4,000 psi.

when required.

  Provide Class H concrete.  Provide sulfate resistant concrete
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  CONCRETE RIPRAP AND 

CONTApril 2019    

CRR       

o
f
 
t
h
is
 
s
t
a
n
d
a
r
d
 
t
o
 
o
t
h
e
r
 
f
o
r

m
a
t
s
 
o
r
 
f
o
r
 
in

c
o
r
r
e
c
t
 
r
e
s
u
lt
s
 
o
r
 
d
a

m
a
g
e
s
 
r
e
s
u
lt
in

g
 
f
r
o

m
 
it
s
 
u
s
e
.

k
in

d
 
is
 

m
a
d
e
 
b
y
 
T
x

D
O

T
 
f
o
r
 
a
n
y
 
p
u
r
p
o
s
e
 

w
h
a
t
s
o
e
v
e
r
. 
 
T
x

D
O

T
 
a
s
s
u

m
e
s
 
n
o
 
r
e
s
p
o
n
s
ib
il
it

y
 
f
o
r
 
t
h
e
 
c
o
n
v
e
r
s
io

n

 
 
 
 
T
h
e
 
u
s
e
 
o
f
 
t
h
is
 
s
t
a
n
d
a
r
d
 
is
 
g
o
v
e
r
n
e
d
 
b
y
 
t
h
e
 
"T

e
x
a
s
 
E

n
g
in

e
e
r
in

g
 
P
r
a
c
t
ic

e
 

A
c
t
".
 
 

N
o
 

w
a
r
r
a
n
t
y
 
o
f
 
a
n
y

D
I
S

C
L

A
I

M
E

R
:

F
I
L
E
:

D
A

T
E
:

     (TYPES RR8 & RR9)     

Se
e 

La
yo

ut
 f

or
 s
lo
pe

C
u
r
b

R
ip
r
a
p

2
'-

0
"

B
r
id

g
e
 
L
a
y
o
u
t

V
a
r
ia

b
le
 
~
 
S
e
e

4
" 

C
u
r
b

1'-0"

See Layout for slope

~

~

2

4

c
r
o

w
n
 
li

n
e
. 
 
S
e
e
 
R
o
a
d

w
a
y
 

D
e
t
a
il
s

A
p
e
x
 
a
n
d
 
r
ip
r
a
p
 
b
r
e
a
k
 
u
s
u
a
ll

y
 
a
t

See Layout

for limits
drain if required.

location of shoulder

See Layout for

2

R
R
8R
R
9

5
"4

"

Varies

" 
S
lo

p
e

2
1

9

1"

~

of cap

face at edge

Form vertical

1'-0"

Min

R
R
8

R
R
9

5
"

4
"

"
2

1
+ -

1
'-

0
"

3
'-

0
"

1
'-

6
"

9"

R
R
8

R
R
9

9"

PLAN

ELEVATION

SEC C-C

5

Steel

WWR or Reinf

Reinf

5

Min

  9" 

~

~ ~ ~

Weep holes

Re
in
f

slope

Toe of

S
e
e
 
L
a
y
o
u
t
 
f
o
r
 
s
lo

p
e

f
e
n
c
e
 
r
a
il
 
p
o
s
t
s

t
o
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d

P
o
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it
io

n
 
d
r
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in
 
a
n
d
 
d
e
p
r
e
s
s
io

n

or as directed by the Engineer

of granular material under riprap only

placed continuously along periphery 

Loose graded gravel or crushed stone

1

Add 2 #5 Bars

length of curb)

#5 Bar (Full

6

SHOWING KEYWAY OPTION

6

~

3

2 3

3 3

~

traffic rail

Showing conc

3

for drain ~ 3"

Depression

1

2

3

4

5

6

7

8

9

10

See elsewhere in plans for rail transition

Approach slab or pavement

Weep holes 14

14

1

1

14

14

INTERMEDIATE TOEWALL

1
'-

6
"

Reinf

MinMinMax

6"6"12"

Bars

Reinf WWR WWR

Const Jt

5
"

4
"

R
R
8

R
R
9

REINFORCEMENT DETAILS

Jt Mat'l

" Exp4
3

"
4

3
"

8
7

"
8

7
"

8
1

"4
3

sealer

or joint

compound

Caulking
"

21

6 

9

Reinf

6"

9

Reinf

6"

9

2"

CAP OPTION C

CAP OPTION A CAP OPTION B

GENERAL NOTES:

joint sealer

side of wingwalls with

along ends of cap and

Plug ends and seal joint

11

12

13

AT WINGWALL

SECT THRU RIPRAP

Reinf

Min

"2
11 

15

SECTIONS THRU RIPRAP AT CAP

4"

1
'-

0
"

9"

3
"

1
'-

0
"

9"

9"

9"

1
'-

6
"

1
'-

6
"

3
"

2'-6" Min

3
"

~

~

Column

Riprap

ACP

2
2

SEC A-A

SEC B-B SEC B-B SEC D-D

(No drain) (Shoulder drain)

RIPRAP DETAIL AT COLUMNS

~
8

8

Reinf

Reinf Reinf

Reinf

Reinf

Reinf

6"

Typ

1

(As directed by the Engineer)

#5 Bar

wingwall

Bars along

Add 2 #5

7

3
"

2'-6" Min 7

4"

4" 4"

2'-6" Min 7

3
"

Curb

10

10

72'-6" Min

drip line

outside of Bridge

Curb must be

11

12

13

14

15

with ACP. (Subsidiary to riprap)

Riprap blockout to be filled

C

C

A

A

D

D

B

B

16

16

1'-
0"

16

6x6-D3xD3 = 0.408 Lbs/SF

#3 Reinf at 18" c-c = 0.501 Lbs/SF

4" of RR9     = 0.012 CY/SF

5" of RR8     = 0.015 CY/SF

FOR CONTRACTOR'S INFORMATION ONLY:

with joint sealer

or wingwall and seal

Nail flashing to cap

17

17

See General Notes for optional synthetic fiber reinforcement.

s
la

b

E
d
g
e
 
o
f
 
b
r
id

g
e abut cap

Face of of cap

flashing full length

8"X 18 Gage galvanized

of cap

flashing full length

8"X 18 Gage galvanized

asphalt

coat with

in abut cap,

Keyway formed

wingwall

abutment

Face of

at 12" c-c

anchor screw

Galvanized

"4
3" Dia x 8

1
(when specified)

Granular material

reinf steel

WWR or

integral with riprap)

(Shoulder drain

crrstde1-19.dgn

construction joint even if synthetic reinforcing fiber is utilized.

extends 1'-1" minimum into adjacent riprap on each side of

construction joints.  Provide WWR or reinforcing steel that

WWR or reinforcing steel is continuous through riprap

  

Provide WWR or #3 bars, with 1'-0" extension into slope.

  

8" x 18 Gage Galv Sheet Metal

  

weep holes at 10' c-c backed by galvanized hardware cloth.

If granular material is specified, provide upper level of 2" Dia

  

the ends of reinforcing bars.

of a minimum 6 inches, measured from the transverse wire of WWR, and

and reinforcing bars may be used if both are permitted.  Use lap splices

Reinforcement (WWR) as 6x6-D2.9xD2.9 or D3xD3.  Combinations of WWR

Provide #3 reinforcing bars at 18" Spa c-c.  Provide Welded Wire

  

Engineer.

addition to Exp Jt Mat'l if shown on plans or directed by the

Flashing (shown in Cap Option A) may be used at wingwall in

  

on plans.

riprap as designated by the Engineer or as shown elsewhere

Provide sealing option for joint between the face of cap and

  

reinforcing option is selected.

#5 bars shown are required even when synthetic fiber

  

and 1'-6" for slab span, box beam, or slab beam bridges.

the Engineer.  Should be 9" Min for beam/slab type bridges

Top of cap to top of riprap dimension varies as directed by

  

optional intermediate toewall is called for in the plans.

the Engineer.  Increase wall extension to 1'-6" whenever the

Wall extension may be reduced or modified if approved by

  

elsewhere in plans or if directed by the Engineer.

Use wider or other drain configurations if shown

  

locations unless directed by the Engineer to eliminate.

1 CF packet of gravel and galvanized hardware cloth at all

Provide lower level of 2" Dia weep holes at 10' c-c backed by

  

in the plans or included in the specifications.

Provide intermediate toewall only when designated elsewhere

  

posts through concrete riprap.

See details elsewhere in plans for installation of guard fence

  

joints between approach slab and concrete pavement.

by rail transition.  Do not locate shoulder drains at expansion

Location of shoulder drain must consider limitations imposed

  

shown elsewhere in plans or as directed by the Engineer.

Limits and configuration of drains and depressions are as

  

eliminate 4" curb.

layout, extend slab and toewall as shown and

When riprap is shown extended around header on

  RR9 is to be used on other embankments.

  RR8 is to be used on stream crossings.

  See Layout for limits of riprap. 

other sealing material are subsidiary to the bid item "Riprap".

  Hardware cloth, loose grade stone behind weep holes, flashing, or

directed by the Engineer.

slope height at intervals of approximately 20 feet unless otherwise

  Install construction joints or grooved joints extending the full slant

Producer List (MPL) in lieu of steel reinforcing in riprap concrete.

Provide synthetic fibers listed on the "Fibers for Concrete" Material

  Optionally synthetic fibers may be used if approved by the Engineer.

plans.

of both types for riprap reinforcing, unless specified elsewhere in the

  Provide reinforcing bars, deformed WWR, or any suitable combination

ASTM A1064, unless otherwise shown.

  Provide deformed welded wire reinforcement (WWR) meeting

  Provide Grade 60 reinforcing steel.

in plans.

  Provide Class "B" concrete (f'c = 2,000 psi) unless noted elsewhere
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DETAIL "A"

Piling

group

1
'-

0
"

1

3

6

GREATER THAN COLUMN DIA

DRILLED SHAFT DIA

INTERIOR BENTS

DRILLED SHAFT DETAILS

EQUAL TO COLUMN DIA

DRILLED SHAFT DIA

INTERIOR BENTS

D
im

e
n
s
io

n

E
q
u
a
l

6

3

shown for clarity)

Column (reinf not

~
~

~

2
" 

E
n
d

C
o
v
e
r 3
" Drilled shaft

1

1
'-

0
"

1

2

~
~

~

1
'-

0
"

1
'-

0
"

1

4

6

a
n
d
 
le

n
g
t
h
 
o
f
 
d
r
il
le

d
 
s
h
a
f
t

~

DRILLED SHAFT DETAIL

INTERIOR BENT

OPTIONAL

~

~

F
o
r

m
 
t
h
is
 
p
o
r
t
io

n

o
f
 
d
r
il
le

d
 
s
h
a
f
t

a
n
d
 
le

n
g
t
h
 
o
f
 
d
r
il
le

d
 
s
h
a
f
t

a
n
d
 
le

n
g
t
h
 
o
f
 
d
r
il
le

d
 
s
h
a
f
t

a
n
d
 
le

n
g
t
h
 
o
f
 
d
r
il
le

d
 
s
h
a
f
t

5

  12

 

3

(Concrete or steel H)

PILING DETAILS

L CapC

VERTICAL PILE BATTERED PILE

SHAFT FOOTINGS

AND MULTI-DRILLED

ABUTMENTS, WINGWALLS

S
e
e
 
T
a
b
le
 
o
f

P
il
e
 
E

m
b
e
d

m
e
n
t

7

Pile Type

PILE EMBEDMENT

TABLE OF

STEEL H-PILING

ORIENTATION OF

ELEVATION SECTION B-B

1
'-

0
"

"4
3PL 

~

Cut flange 45°

45°

"4
3PL 

SECTION A-A

8
3 

45°

Use when required.

FLANGE OR WEB

SECTION THRU

(T
y
p
)"

8
1
 

45 degrees (Typ)

" PL4
3Bevel 

"
2

1
 

1
'-

0
"

"8
1 

"2
1 

STEEL H-PILE TIP REINFORCEMENT STEEL H-PILE SPLICE DETAIL

is required and for options to the details shown.

See Item 407 "Steel Piling" to determine when tip reinforcement

1

48" D.S.42" D.S.

1

3"3"

3
'-

6
"

4
'-

0
"

14 ~ #9
18 ~ #9

4

6

7

2
'-

6
"

3" 3
'-

0
"

3"

2
'-

0
"

3"

3"

1
'-

6
"

1
1

1 1

36" D.S.30" D.S.

24" D.S.18" D.S.

10 ~ #98 ~ #9

8 ~ #7
6 ~ #6

1

2

3

DRILLED SHAFT SECTIONS

vertical.

pile in group may be

battered back, one

which pile would be

group regardless of

piling at exterior pile

conflict with wingwall

If unable to avoid

FD     

        DETAILS       

   COMMON FOUNDATION  

ground

Finished

ground

Finished

ground

Finished

A

A

B

B

S
e
e
 
T
a
b
le
 
o
f

P
il
e
 
E

m
b
e
d

m
e
n
t

7

Embedment Depth (Ft)

HP16 Steel

HP14 Steel

18" Sq Concrete

16" Sq Concrete

HP18 Steel

24" Sq Concrete

20" Sq Concrete

1'-0"

1'-6"

5

Shaft Sections

See Drilled

Shaft Sections

See Drilled

Shaft Sections

See Drilled

Shaft Sections

See Drilled

bid for drilled shafts.

included in unit price

Dowels are to be

same as column reinf).

Dowels (size and number

cap

Bent

Construction joint

joint

Construction

for additional details on concrete pile embedment.

See Prestressed Concrete Piling (CP) standard

a
n
d
 
le

n
g
t
h
 
o
f
 
p
il
in

g

n
u

m
b
e
r
, 
t
y
p
e
, 
s
iz

e

battered pile

Normal 3:12

30° skewed abutment)

(Showing plan view of a
shop or field weld.

weld metal (Typ),

Fill flush with

field weld

Shop or

backweld

and

Backgouge

S
e
e
 
B
r
id

g
e
 
L
a
y
o
u
t
 
f
o
r
 
n
u

m
b
e
r
, 
s
iz

e

S
e
e
 
B
r
id

g
e
 
L
a
y
o
u
t
 
f
o
r
 
n
u

m
b
e
r
, 
s
iz

e

S
e
e
 
B
r
id

g
e
 
L
a
y
o
u
t
 
f
o
r
 
n
u

m
b
e
r
, 
s
iz

e

S
e
e
 
B
r
id

g
e
 
L
a
y
o
u
t
 
f
o
r
 
n
u

m
b
e
r
, 
s
iz

e

S
e
e
 
B
r
id

g
e
 
L
a
y
o
u
t
 
f
o
r

� Cap and piling � Cap and piling 

joint

construction

Permissible

fdstde01-20.dgn

01-20:  Added #11 bars to the FD bars.

Or as shown on plans.

  

1'-0" Min, unless shown otherwise on plans.

  

will be made if this option is used.

construction.  No adjustments in payment

method above the ground line prior to

diameter.  Obtain approval of the forming

drilled shaft diameter equals the column

This option can only be used when the

(as shown on the Bridge Layout), if approved.

bent caps for "H" heights of 6 ft and less

Drilled shafts may extend to the bottom of

  

#9 Bars = 2'-9"

#7 Bars = 2'-3"

#6 Bars = 1'-11"

Min extension into supported element:

  

#11 Bars = 4'-8"

#9 Bars = 3'-9"

#7 Bars = 2'-11"

Min lap with column reinf:

  

#9 Bars = 2'-3"

#7 Bars = 2'-0"

#6 Bars = 1'-11"

Min extension into supported element:

  

top and bottom).

#3 spiral at 6" pitch (one and a half flat turns

9
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1'-2"

BARS FD

TABLE OF FOOTING

QUANTITIES FOR

Weight

ONE 3 PILE FOOTING

ONE 4 PILE FOOTING

ONE 5 PILE FOOTING

30" COLUMNS

1'-7"

Reinforcing Steel

Class "C" Concrete

Reinforcing Steel

Reinforcing Steel

Class "C" Concrete

Class "C" Concrete

BARS FC

6"

3
'-

0
" F1

7
'-

6
"

 to 122
1Batter 

3

L Structure

#7 Bars

#9 Bars

Lb

Lb

Lb

CY

CY

CY
2
'-

6
"

(T
y
p
)

FIVE PILE FOOTING

PLAN

1'-9" 1'-9"2'-6"2'-6"

4'-3"4'-3"

8'-6"

1
'-

9
"

1
'-

9
"

2
'-

6
"

2
'-

6
"

4
'-

3
"

4
'-

3
"

8
'-

6
"

FD

FCF1

F1

F2

4
"

(T
y
p
)

FD

FOUR PILE FOOTING

1'-9" 1'-9"2'-0"2'-0"

3'-9"3'-9"

7'-6"

1
'-

9
"

1
'-

9
"

2
'-

0
"

2
'-

0
"

3
'-

9
"

3
'-

9
"

PLAN

FCF1

F1

F2

4
"

ELEVATION

3
'-

0
"

ELEVATION

6
FD

FC FC

F2

F1

F2

FD

3

 to 122
1Batter  to 122

1Batter 

Vertical

THREE PILE FOOTING

PLAN

FD

C C
 
C
o
l 
(T

y
p
)

L
 
B
e
n
t
 

&

L

(Typ)

3'-9" 3'-6"

7'-3"

1'-9" 1'-9"2'-6"

8
'-

6
"

2
'-

6
"

2
'-

6
"

3
'-

6
"

1
'-

9
"

1
'-

9
"

2
'-

6
"

2
'-

6
"

CL Column

to here

may be placed

option, concrete

At Contractor's

FCF1

F1

F2

F6

F5

F3

F4

4"

Vertical

3
'-

0
"

FC

6 FD

F1

F4

F3 F1

F2

F6

F5 F4

1'-3"

C

ELEVATION

"
2

1
3
 

3

LengthSizeNo.Bar

#9

#4

#9

#9

#9

#4

#4

#4

8

12

4

4

8

6

6

11

Bar No. Size Length Weight

8

16

16

20

#9

#4

#8

#4

8

24

16

20

#9

#4

#9

#4

Bar No. Size Length Weight

C L
 
B
e
n
t

9
9 9

9
9

9

9

10

10

10

8 8 8

GENERAL NOTES:

CONSTRUCTION NOTES:

DESIGNER NOTES:

3

6

7

8

9

10

FD     

        DETAILS       

   COMMON FOUNDATION  

(Typ)

ground

Finished

S
e
e
 
T
a
b
le
 
o
f

P
il
e
 
E

m
b
e
d

m
e
n
t

7

S
e
e
 
T
a
b
le
 
o
f

P
il
e
 
E

m
b
e
d

m
e
n
t

7

S
e
e
 
T
a
b
le
 
o
f

P
il
e
 
E

m
b
e
d

m
e
n
t

7

2
"

"
2

1
3
 

2
"

"
2

1
3
 

2
"

(Typ)

ground

Finished

  Reinforcing bar dimensions shown are out-to-out of bar.

  Cover dimensions are clear dimensions, unless noted otherwise.

C L
 
B
e
n
t

F2

F2

FD

FC

F6

F5

F4

F3

F2

F1

FD

FC

F2

F1

FD

FC

F2

F1

8'- 1"

3'- 6"

8'- 2"

6'- 11"

3'- 2"

6'- 11"

8'- 2"

3'- 2"

8'- 1"

3'- 6"

7'- 2"

7'- 2"

8'- 1"

3'- 6"

8'- 2"

8'- 2"

4.8

623

220

28

111

94

86

28

33

23

6.3

659

220

37

306

96

8.0

829

220

56

444

109

" 
~
 
#

7
 
B
a
r
s

2
1

5
'-

7
 

" 
~
 
#

9
 
B
a
r
s

2
1

6
'-

5
 

For 42" Dia and smaller columns.For 36" Dia and smaller columns. For 42" Dia and smaller columns.

T
o
p
 
r
e
in
f

B
o
t
t
 
r
e
in
f

T
o
p
 
r
e
in
f

T
o
p
 
r
e
in
f

B
o
t
t
 
r
e
in
f

B
o
t
t
 
r
e
in
f

fdstde01-20.dgn

F4

                                                     120 Tons/Pile with 42" Dia Columns

                                                     100 Tons/Pile with 36" Dia Columns

                                                      80 Tons/Pile with 30" Dia Columns

                                                      72 Tons/Pile with 24" Dia Columns

  Maximum allowable pile loads for the footings shown are: 

or exposed to salt water spray.

  Do not use the footings shown on this standard in direct contact with salt water

noise wall, barrier, or sign foundations without structural evaluation.

  Do not use the drilled shaft details shown on this standard for retaining wall,

  

  

  

  

  

  

  Designed according to AASHTO LRFD Bridge Design Specifications.

  

  

                                                    Uncoated or galvanized (#9) ~ 3'-9"

                                                    Uncoated or galvanized (#7) ~ 2'-11"

                                                    Uncoated or galvanized (#6) ~ 2'-6"

  Provide bar laps for drilled shaft reinforcing, where required, as follows:

  Galvanize reinforcing if shown elsewhere in the plans.

  Provide Grade 60 reinforcing steel.

  Provide Class C Concrete (f'c = 3,600 psi), unless shown otherwise.

unless shown otherwise.

  Drive piling under abutment wingwalls to a minimum resistance of 10 Tons/Pile

unless shown otherwise.

  See Bridge Layout for foundation type required. Use these foundation details

" 
~
 
#

1
1
 
B
a
r
s

2
1

7
'-

4
 

2'-0" #11 Bars

01-20:  Added #11 bars to the FD bars.

as needed to match column reinforcing.

Adjust FD quantity, size and weight

 

top of the bottom reinforcing mat.

column reinforcing.  Tie FD bars to the

Number and size of FD bars must match

 

of piling.

See Bridge Layout for type, size and length

 

Or as shown on plans.

 

1'-0" Min, unless shown otherwise on plans.

 

  #11 Bars = 4'-8"

  #9 Bars = 3'-9"

  #7 Bars = 2'-11"

Min lap with column reinforcing:

9
:
5
8
:
4
9
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T
x
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T
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w
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r
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h
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2  

~

~
~

~

D (Bott)

~

~
~

~

T (Top)

D (Bott)

~

~

~

~

1

1

1

1

SECTION A-A

D 1

1
A

B

2

T

~
~

~
~

    

(T
y
p
)

2
'-

0
"

~

~
~

~

T (Top)

D (Bott)

1

1

~
~

~
~

4

3

3
3

4  

3  

PLAN FOR 0° OR 15° SKEW

(Showing 15° skew) (Showing 30° skew)

PLAN FOR 30° OR 45° SKEW

PLAN FOR 45° SKEW 

2'-0"

2
'-

0
"

(T
y
p
)

Additional ~ 9"

Bars A & B

Additional ~ 9"

Bars A & B

Girder ends

(Typ)

girder

Top of

H
a
u
n
c
h

9"9" Max spacing 9" Max spacing 9"

9"
9"

9" Max spacing 9"

BAR TABLE

BAR SIZE

A  

B  

 D

 T #4 

    

GENERAL NOTES:

    

IGSD-30, IGSD-32, IGSD-38, IGSD-40 and IGSD-44.

Standard Designs shown on standards IGSD-24, IGSD-28,

use only with the Prestressed Concrete I-Girder

The details shown on this sheet are applicable for

 

 

 

 

0.00

1.00

2.00

3.00

4.00

5.00

4.1

3.9

3.7

3.5

3.3

3.1

Percent

Grade,

Max Rdwy

Factor

Length

Unit

Unit Length".

span lengths.  See "Table of Allowable

  Units may be comprised of different

comprised of the same girder type.

applicable for two and three span units

  The details shown on this sheet are

UNIT LENGTH

ALLOWABLE

TABLE OF

is less.

or 400', whichever

Factor shown in table

times the Unit Length

the shortest end span

exceed the length of

Unit length must not

#4 

#4 

#4 

      CONTINUOUS      

     SLAB DETAILS     

PRESTR CONC I-GIRDER SPANS

HL93 LOADING

L Int bentC

CONSTRUCTION NOTES:

on Span Details

Last OA (Top) as shown

OA (Top)

Additional

 5

 

  5

  5

 

 

  5

 

  5 

 

  5

Span Details

Last OA (Top) from   5

Span Details

Last OA (Top) from

  5

5'-0"

BARS OA (#5)

#5 OA

Bars OA (Top) not shown for clarity.

MATERIAL NOTES:

IGCS

A

A

A

A

A

A

spacing

9" Max 

  Epoxy Coated ~ #4 = 2'-5"

      Uncoated ~ #4 = 1'-7"

  Provide bar laps, where required, as follows:

plans.

Provide Class "S" (HPC) if shown elsewhere on the

  Provide Class "S" concrete (f'c = 4,000 psi).

  Provide Grade 60 reinforcing steel.

  

  

reinforcement and details.

  See Span Details for remainder of slab

(ends of units).

still apply at expansion joint locations

  Thickened slab end reinforcement and details

(if using this option).

will be as shown on this sheet or on PCP standard

locations, the slab details and reinforcement

continuous over interior bents.  At these

Details will be omitted where slabs are

(Bars AA, G, H, J, K, and M) and on the Span

and reinforcement shown on IGTS standard

Bridge Layout, the thickened slab end details

  Where multi-span units are indicated on the

  

  

direction.

skew.  See Bridge Layout for actual skew

  This standard is drawn showing right forward

Specifications.

  Designed according to AASHTO LRFD Bridge Design

S
e
e
 
S

p
a
n
 

D
e
t
a
il
s

f
o
r
 
s
la

b
 
t
h
ic

k
n
e
s
s

10-19: Added bubble note 6.

 6

 6

igcs1sts-19.dgn

direction (not total). 
calculating thermal movement in one 
change of 70° F after erection when 
Values in table assume a temperature 

Bars A (Top).
Bars OA (Top) at 9" Max spacing between

bars A and B are shown on Span Details.
Use these details when no full slab width

5'-4" as shown on Span Details.

the bent.
Maintain a constant slab thickness over

through joint.
Top and bottom mats must be continuous 

2'-0" (45° skew)

1'-2" (30° skew)

Additional OA (Top)

Details

from Span 

& B (Bott)

A (Top) 

on Span Details

B (Bott) as shown

Last A (Top) &

Additional OA (Top)

on Span Details

B (Bott) as shown

Last A (Top) &

Span Details

as shown on

Last OA (Top)

A (Top) & B (Bott)

Additional

Additional OA (Top)

Span Details

as shown on 

& B (Bott)

Last A (Top) 

Additional A (Top) & B (Bott)

Span Details

as shown on

Last OA (Top)

Additional OA (Top)

Span Details

as shown on

Last OA (Top)Span Details

as shown on 

& B (Bott)

Last A (Top) 

Span Details

as shown on

Last OA (Top)

Span Details

as shown on 

& B (Bott)

Last A (Top) 
Additional A (Top) & B (Bott)

Additional OA (Top)

� Structure

� Structure

controlled joint

Construction joint or

T (Top)

� Structure

controlled joint

Construction joint or

� Int bent

and IGTS)

(See Span Details

G (Top) & H (Bott)

joint

� Expansion

controlled joint

Construction joint or
� Int bent

a
t 

�
 
b
r
g

� Int bent

(Showing short span condition.)

Additional OA (Top)

controlled joint

Construction joint or

9
:
5
8
:
4
9
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   I-GIRDER DETAILS   

 PRESTRESSED CONCRETE 

          IGD     

HL93 LOADING            SHEET 1 OF 2

L interior bent

inverted-T stem or

Face of abut bkwl,

12 Spa at 3"

= 3'-0"

15 Spa at 4"

= 5'-0"

10 Spa at 6"

= 5'-0"

15 Spa at 8"

= 10'-0"

R T

C

Bars S Cl Cov "2
11 

12 Spa at 3"

= 3'-0"

Bars S Spa

S

CU

Bars perpendicular to bottom of girder

L/2 (One half span length) L/2 (One half span length)

L interior bent

inverted-T stem or

Face of abut bkwl,

C

Hold down point

C.G. of depressed strands

"e
"

C.G. of all strandsC.G. of straight strands

"e
"

bkwl & inverted-T

plumb ends at abut

90° at int bents,

3"

C

1

2

4

3

Symmetrical about L

"
4

1
3
 

2
"

P 6

for payment

End of girder

for payment

End of girder

C.G. of girder

12 Spa at 3""2
1Bars R Spa ~ 2 

= 3'-0"

15 Spa at 8"

= 10'-0" = 15'-0"

15 Spa at 12"

12 Spa at 3"

= 3'-0" = 15'-0"

15 Spa at 12"30 Spa at 8" = 20'-0"

20 Spa at 6" = 10'-0"

Showing Type Tx62 & Tx70 Girders

Showing Type Tx40, Tx46 & Tx54 Girders

Showing Type Tx28 & Tx34 Girders

6" Max Spa = 1.5 x "D" (Min)

Spa at 18" Max

Spa at 18" Max

Spa at 12" Max

3'-3" Bars parallel

to girder end

9A thickened slab ends.

top of girders for

Do not blockout

GIRDER ELEVATION

2"

(Typ)

4"

(Typ)

4"

Bars T at 3 Eq Spa 2"

P

T

6
"

36"

"
2

1
3
 

2
"

2
"

"B
"

"
4

3
6
 

"
4

3
4
 

unless noted (Typ)

"2
112 

"2
19 

C

"Y
b
"

"Y
t
"

"D
"

3"

2"

C

S

U

R

32"

C.G.

2"

(Typ)

4"

(Typ)

4"

Bars T at 3 Eq Spa 2"

T

6
"

36"

"
2

1
3
 

2
"

2
"

"B
"

unless noted (Typ)

"2
112 

"Y
t
"

2"

S

R

C.G.

A

A

"
4

3
8
 C

"Y
b
"

U

32"

C

3""2
19 "

4
3

4
 

"D
"

3
"

3
"

"
4

3
8
 C

"Y
b
"

U

32"

C

3""2
19 "

4
3

4
 

3
"

C.G. "D
"

2"

6
"

A

Bars T at 5 Eq Spa

42"

(Typ)

4"

(Typ)

4"

2"

R

2"

S

T

unless noted (Typ)

2
"

"B
"

"2
115 

"Y
t
"

"
4

1
3
 

2
"

"
4

1
3
 

2
"

"
4

1
3
 

2
"

7

P 7

P 6

7"
7"7"

"
2

1
2
 

"
4

1
1
 

"
4

1
1
 

"
4

1
1
 

TYPE Tx62 & Tx70 TYPE Tx46 & Tx54 TYPE Tx28, Tx34 & Tx40

(Typ)

chamfer

" bottom4
3

(Typ)

chamfer

" bottom4
3

(Typ)

chamfer

" bottom4
3

1

2

3

8

8

8

GENERAL NOTES:

Weight

(plf)(in. )

"Iy"

4(in. )

"Ix"

4(in. )

Area

2(in.)

"Yb"

(in.)

"Yt"

(in.)

"B"

(in.)

"D"

Type

Girder

585Tx28

Tx34 627

Tx40 669

Tx46 761

Tx54 817

910Tx62

966 1,040Tx70

28

34

40

46

54

62

70

6

12

18

22

30

"2
137 

"2
145 

15.02

18.49

21.90

25.90

30.49

33.72

38.09

12.98

15.51

18.10

20.10

23.51

28.28

31.91

52,772

88,355

134,990

198,089

299,740

463,072

628,747

40,559

40,731

40,902

46,478

46,707

57,351

57,579

630

675

720

819

880

980

GIRDER DIMENSIONS AND SECTION PROPERTIES

"
2

1
3
 

  Reinforcing bar dimensions shown are out-to-out of bar.

  Cover dimensions are clear dimensions, unless noted otherwise.

"2
11 

"2
11 

"2
11 

with materials used in forming anchor holes.

  It is permissible for bars or strands to come in contact

otherwise noted.

(ASTM A1064) may be substituted for Bars A, C, R or T unless

  An equal area of deformed Welded Wire Reinforcement (WWR)

  Provide Grade 60 reinforcing steel.

  Provide Class H concrete.

  Designed according to AASHTO LRFD Bridge Design Specifications.

555

5

2
9"

3"
2

4"

7
"

5

9"
2

10

6"11

6"11

4 L/20, but not less than 5'-0" (-0,+2').

 

The average of the top and bottom spacing of Bars R cannot exceed the required spacing.

  

Measured along � Girder at interior bents; perpendicular to abutment bkwl or inverted-T stem.
  

Bundle with Bars R.

formed with sheet metal, forms may be left in place.

") at base.  If holes are8
5" x 1 4

3may be tapered (4 

only or as shown on substructure details.  Anchorage holes

[labeled (D) on Bridge Layout].  Required for outside girder

" Vertical Slotted Hole at doweled girder end2
1� 4" x 1 

5

6"11

CH

CH
CHCH

Bars C & CH Spa ~ 3"

(Bundle)

7

8

9

10

11 Smooth trowel finish on the slab overhang side of exterior girder.

 

Based on 155 pcf total weight of concrete and reinforcing steel.

  

for all other girders.  Tie to Bars R as necessary. See standard IGMS for "Deck Forming Notes".

Space Bars A at 6" Max for girders requiring overhang bracket hangers.  Space at 12" Max

" Clear Cover to Bars S.8
31 

When L is less than 50 ft, Bars P are to be the same length as Bars T.

girder ends exceeds 0.25 x "D".  At the fabricator's option bars larger than #6 may be used.

Bars P (#6 x 15'-0") are only required in Tx28, Tx34, Tx40, Tx46, and Tx54 girders when "e" at

 

than #6 may be used.  When L is less than 50 ft, Bars P are to be the same length as Bars T.

Bars P (#6 x 15'-0") required in Tx62 and Tx70 girders.  At the fabricator's option bars larger6

7

vertically (Typ)

" Chamfer4
3

Optional

igdstds1-19.dgn

Bundle with Bars R when vertical clearance is less than or equal to 20'

August 2017   

 full length for VC<= 20'

10-19: Added Bars C and CH
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5
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R

ST ST

R

T S

R R

ST

"2
12 3" 4" "2

15 

Bar RBar RBar RBar R

S
h
o

w
in

g
 
t
o
p
 
f
lg
 
r
e
in
f

L interior bent

inverted-T stem or

Face of abut bkwl,

C L interior bent

inverted-T stem or

Face of abut bkwl,

Cangle

Skew

L interior bent

inverted-T stem or

Face of abut bkwl,

C

0° SKEW 15° SKEW 30° SKEW 45° SKEW

S U

R

R

R

R

US

S
h
o

w
in

g
 
b
o
t
t
 
f
lg
 
r
e
in
f

R

R

SUSU

R

R

L interior bent

inverted-T stem or

Face of abut bkwl,

C

Skew
angle

Skew

angle

A

A A A

"
4

3
"D

" 
P
lu

s
 
4
 

(Typ)

4"

"4
33 

BARS R (#4)

"
2

1
"D

" 
M
in

u
s
 
3
 

BARS S (#6)

BARS A (#3)

BARS T (#4)

1'-7" Min lap

2'-4"

1'-
2"

BARS C (#4)

"
4

1
6
 

13

13

14

15

3'-0" 3'-0"

GIRDER END

FOR SKEWED

GIRDER END

FOR SQUARE

BARS U (#5)

16

Top flg width minus 3"

Girder length minus 3"

T
x
2
8
,T

x
3
4
 

&
 
T
x
4
0

T
x
6
2
,T

x
7
0
,T

x
4
6
 

&
 
T
x
5
4

"
2

1
1
 

M
in

"
2

1
2
 

2
"

M
a
x

M
in

0
.2

5
 
x
 
"D

"

M
a
x

WWR leg

Vertical

wire's area

deformed

of vertical

or greater

must be 40 %

wire area

Longitudinal

girder

Bottom of

REINFORCEMENT (WWR) DETAIL

OPTIONAL WELDED WIRE

WWR Detail"

See "Optional

(Typ)

Clear

"2
11 

"2
11 

Clear

ends at the Fabricator's option.

may be placed as shown in girder

additional top flange reinforcing

that may occur during form removal,

To control top flange cracking

REINFORCING DETAIL

OPTIONAL TOP FLANGE

PLAN OF GIRDER ENDS 12

12

15

16

13

14

strength over 60 ksi.  Yield strength of WWR is limited to 75 ksi.

be reduced in proportion to the increase in reinforcement yield

For Welded Wire Reinforcement (WWR) option, area of Bars R may

  

No portion of bar less than 10 ft.

  

Increase as necessary for bars at skewed end.

  

Bars may be cut or bent at skewed end as required.

  

them to be bundled with Bars R.

to girder end as cover requirements permit, which may prevent

reinforcement placement in skewed ends.  Place Bars S as close

Reinforcing patterns shown are provided as guides to determine

ST

R

"2
17 Bar R

L interior bent

inverted-T stem or

Face of abut bkwl,

C

60° SKEW

S

R

R

U

Skewangle

A

"
4

1
4
 

"
4

1
6
 

"
2

1
2
'-

2
 

1'-
0"

1'-0"

6"

"4
310 "4

310 

BARS CH (#4)

C & CH C & CH C & CH C & CH C & CH

igdstds1-19.dgn

August 2017   

 full length for VC<= 20'

10-19: Added Bars C and CH

C & CH

C & CH C & CH C & CH C & CH
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3"3"

1'-0"1'-0"

3"

1'-0"

3"

1'-0"

1'-0"

3"
Face of stem Face of abut bkwl

3"
3"

1

2

3

4

2

3

3"

L Inverted-T bentC

Face of stem

3"

1'-0"

3"

1'-0"

1'-0"

1'-0" ~ Parallel

3"

3" 3"

1'-0"

abut bkwl

Face of

3

Girder angle

Girder angle

Girder angle
Girder angle

Girder angle

to girder (Typ)

Skew girder end

Skew girder ends

Top edge of girder Top edge of girder

Top edge of girder

Concrete Girders".

must be included in unit price bid for "Prestressed

bearings, including beveled and embedded steel plates,

  Cost of furnishing and installing elastomeric

bearing layout is to be provided to the Engineer.

accordance with the bearing layout.  A copy of the

bearing fabricator.  Permanently mark each bearing in

orientation of all bearings must be developed by the

  A bearing layout which identifies location and

  Shop drawings for approval are required.

  These details accommodate skew angles up to 60°.

4

".
2

1
f
la

n
g
e
s
 
is
 
le

s
s
 
t
h
a
n
 

d
is
t
a
n
c
e
 
b
e
t
w
e
e
n
 
t
o
p

53"

Skew girder ends

S
k
e

w
 
g
ir

d
e
r
 
e
n
d
s
 

w
h
e
n

between girders

Bisector of angle
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GENERAL NOTES:

IGEB      

AND GIRDER END DETAILS

AT ABUTMENTAT CONVENTIONAL INTERIOR BENT

GIRDER END DETAILS

GIRDER CONFLICT DETAILS

AT INVERTED-T BENT W/SKEW AT CONVENTIONAL INTERIOR BENT W/SKEW AT ABUTMENT W/SKEW

AT INVERTED-T BENT

Standard
Division
Bridge

PRESTR CONCRETE I-GIRDERS

ELASTOMERIC BEARING

2

2

2

2

2

nominal � bearings
� Girder dowels &

this type on radial bents only.

this situation.  Table reflects girder conflicts of

Girder end skew angles in Table not applicable for

See Table of Bearing Pad Dimensions for bearing size.

ends as shown in view.

be skewed to maintain the clearance between girder

When angle exceeds 0°, one or both girders ends must

treatment as shown for abutments.

elastomeric bearings must receive the same

For transition bents with backwall, girder and

from this line.

shown.  The actual center of bearing pad may vary

nominal centerline of bearing must be defined as

For purposes of computing bearing seat elevations,

shown on substructure details.

Layout].  Required for outside girder only or as 

Dowel at doweled girder end [labeled (D) on Bridge

5

  JTR  

nominal � bearings
� Girder dowels &

nominal � bearings
� Girder dowels &

nominal � bearings
� Girder dowels &

nominal � bearings
� Girder dowels &

nominal � bearings
� Girder dowels &

� Girder
� Bent

� Girders

� Bent

� Girder

� Bent

� Girder
� Girder

� Inverted-T bent

� Girders

� Interior bent

� Girders

� Girders

� Interior bent

� Girders

1
1

1

1

1

1

1 1

1 1
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0.0625"

Length or Dia

2

6

7

8

9

10

11

12

13

14

15

I
N

T
E

R
I
O

R
B

O
T

T
T

O
P

E
la

s
t
o

m
e
r
 
t
h
ic

k
n
e
s
s

" 
M
in

1
6

3

" 
M
a
x

8
3

11

11

13

"
4

3
2
 

N

10

Length or Diameter

tapered elastomeric top layers.

and minimum thickness criteria for

may be sloped to satisfy maximum

the pad, except the top laminate(s)

parallel to the bottom surface of

Place 0.105" thick steel laminates

W
id
t
h

D
ia

m
e
t
e
r

"A""B
"

"A" "B
"

Length

12

1212

12

C

8

9" 3"

1"

Min

7

L Brg padC

7
6"2

11 

Min

9"

3" Abuts
Inv-T

Face of cap

E
q
u
a
l

7

L Brg padC

2

2

" 
2
1

1
 

7

6

M
in

Face of cap

3"9"

9
"

3
" A

b
u
tsIn

v-T

7

1
"

M
in

stem or face of bkwl

face of inverted-T

L Interior bent,C

3"9"

1
"M
in 7

"2
1

1
 

7

M
in

L Brg padC

Face of cap

stem or face of bkwl

face of inverted-T

L Interior bent,C

E
q
u
a
l

7

L Interior bentC

2
2" Min

(Typ)

"2
1

1
 

7

M
in

Face of cap

2

9
"

3
"

M
in

1
"

7

C C

6

stem or face of bkwl

Face of inverted-T

&
 
p
a
d

L
 

G
ir

d
e
r

skew angle

Girder end

L Pad & L girder

8skew angle

Girder end

8skew angle

Girder end

8skew angle

Girder end

C CL Pad & L girder

Varies with girder

end skew angle

14

Inv-T BentsInt Bents

Cap Width

Overall

Width

Corbel

Abutments

to Face of Cap

Face of Bkwl

1'-9" 3'-6"

2'-0" 4'-0"

"2
11'-10 

"2
12'-1 

Type

Bent

Type

Girder

BACKWALLS

WITH

BENTS

TRANSITION

AND

INVERTED-T

ABUTMENTS,

BENTS

INTERIOR

CONVENTIONAL

CONFLICTS)

(GIRDER

ENDS

GIRDER

SKEWED

WITH

BENTS

INTERIOR

CONVENTIONAL

Type

Girder

Tx28 thru Tx54

Tx70

&

Tx62

Tx70

&

Tx62

Tx62 & Tx70

15

16

16

Type

Bearing

Lgth x Wdth

Pad Size

"A" "B"

0° thru 21° 8" x 21" --- ---

8" x 21" "2
11 "2

12 

9" x 21" "2
14 "2

14 

15" Dia ---

13

21°+ thru 30°

30°+ thru 45°

45°+ thru 60°

G-1-"N"

G-2-"N"

G-3-"N"

G-4-"N"

G-5-"N"

G-6-"N"

G-7-"N"

G-8-"N"

G-1-"N"

G-2-"N"

G-9-"N"

G-10-"N"

G-5-"N"

G-5-"N"

G-11-"N"

G-12-"N"

---

G-1-"N"

G-5-"N"

---

---

Dimensions

Pad Clip

Range

Skew Angle

Girder End

0° thru 21° 9" x 21" --- ---

9" x 21" "2
11 "2

12 

"2
14 "2

14 

"4
17 

21°+ thru 30°

30°+ thru 45°

45°+ thru 60° "4
14 10" x 21"

10" x 21"

--- ---

--- ---

---

---

---

---

0° thru 60° 8" x 21" --- ---

0° thru 60° 9" x 21"

--- ---0° thru 18° 8" x 21"

"2
11 "2

12 8" x 21"

8" x 21"

"2
13 9" x 21"

9" x 21" --- ---

9" x 21" --- ---

9" x 21" "2
11 "2

11 

9" x 21" "4
31 

18°+ thru 30°

30°+ thru 45°

45°+ thru 60°

0° thru 18°

45°+ thru 60°

30°+ thru 45°

18°+ thru 30°

3" 3"

6"

--- ---

3"

& Tx54

Tx40,Tx46

Tx28,Tx34,

& Tx54

Tx40,Tx46

Tx28,Tx34,

& Tx54

Tx40,Tx46

Tx28,Tx34,

Tx62 & Tx70

(50 DUROMETER)

ELEVATION

INVERTED-T STEM OR FACE OF BKWL

SKEWED GIRDER ENDS AT FACE OF

ROUND BEARINGS FOR

PLANS

TABLE OF MINIMUM SUBSTRUCTURE DIMENSIONS

HL93 LOADING          SHEET 2 OF 3

INTERIOR BENTS

AT CONVENTIONAL

SKEWED GIRDER ENDS

INVERTED-T STEM OR FACE OF BKWL

AT INT BENTS, FACE OF

SKEWED GIRDER ENDS
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IGEB      

AND GIRDER END DETAILS

PRESTR CONCRETE I-GIRDERS

ELASTOMERIC BEARING

Standard
Division
Bridge

ELASTOMERIC BEARING PAD

LAMINATED

BEARING PAD PLACEMENT DIAGRAMS

TABLE OF BEARING PAD DIMENSIONS

5 percent Max

Bevel to match girder slope,

Int bents Int bents Int bents

f
o
r
 

D
o

w
e
l

�
 
2
" 

H
o
le

&
 
p
a
d

�
 
G
ir

d
e
r

for Dowel

� 2" Hole
9

in this case.

location. Location of bearing centerline is to be set as for abutments

beveled sole plate is required, use bearing type for abutments at this

If girder end is skewed for a girder conflict at an interior bent and a

See sheet 3 of 3 for beveled plate use when slopes exceed 5 percent.

the elastomeric bearings shown on this standard.

Substructure dimensions must satisfy the minimums provided to accommodate

more than                   IN/IN.

Fabricated pad top surface slope must not vary from plan girder slope by

            (etc.)

" taper)4
1            N=2, (for 

" taper)8
1            N=1, (for 

Examples:  N=0, (for 0" taper)

" increments) in this mark.8
1taper in 

on the high side.  The Fabricator must include the value of "N" (amount of

Indicate BEARING TYPE on all pads.  For tapered pads, locate BEARING TYPE

Locate Permanent Mark here.

tapered layers.

Maximum and minimum layer thicknesses shown are for elastomer only, on

See Table of Bearing Pad Dimensions for dimensions.

for location.

Provide 2" dia hole only at locations required.  See Substructure details

conflicting girders.

Girder end skew angle is equal to 90° minus the girder angle except at some

limits shown.

Place centerline pad as near nominal centerline bearing as possible between

3" for inverted-T.

vary from this line.

bearing must be defined as shown.  The actual center of bearing pad may

For purposes of computing bearing seat elevations, nominal centerline of

16

Nominal � brg

Nominal � brgNominal � brg

Nominal � brg

  JTR  

(NO GIRDER DOWELS)
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2
"

Length

Typ

3"

Bearing pad

6" 2"2" 6"3" 3"

17

six required

headed studs,

" Dia x 2"2
1

Bearing pad

four required

" Dia screws and caps,4
3

~ ~

Screw Spacing

90°

"
8

1

90°

"16
13

"16
71 

Bevel to match girder slope

DETAIL

See HOLE

1
'-

7
"

1'-6"

C

2
'-

0
"

2
'-

0
"

"4
3

" Dia studs2
1 � 

Pad L + 3" Pad L + 3"

17 17

 and caps

" Dia screws4
3 L  

Bearing pad

Bearing pad

"2
11 "2

11 "2
11 

"4
3

4" 4"4" 4"4" 4"

"4
3 "4

3

" thick2
1Embedded plate, " thick2

1Embedded plate, 
" thick2

1Embedded plate, 

NORMAL GIRDER END

RECTANGULAR BEARING PAD

PLAN VIEW OF SOLE PLATE DETAILS

CLIPPED RECTANGULAR BEARING PAD

SKEWED GIRDER END SKEWED GIRDER END

15" DIA BEARING PAD

SOLE PLATE NOTES:

HOLE DETAIL

SIDE ELEVATION

GIRDER DETAILS

END ELEVATION

HL93 LOADING          SHEET 3 OF 3

IGEB      

AND GIRDER END DETAILS

PRESTR CONCRETE I-GIRDERS

ELASTOMERIC BEARING

Standard
Division
Bridge

BEVELED PLATE DETAILS

SECTION

heads must not protrude below the bottom of the beveled plate.

  Install beveled sole plates prior to shipping girders. Installed screw

deeper than 1".

" deep or2
1deep enough to accommodate the screws, but not less than 

galvanized steel caps (16 ga Min) with a nominal 1" inside diameter and

minimum embedment into the embedded plate and galvanized cap. Provide

"4
3ASTM B633, SC 2, Type I. Provide screws long enough to maintain a 

screws conforming to ASTM F835. Electroplating must conform to

" Dia screws must be electroplated, socket flat head countersunk cap4
3  

galvanizing.

  Tap threads in the embedded plate only. Drill and tap prior to

to plate edge is 1.25".

for skewed girder ends, minimum clearance from screw or stud centerline

  When determining if relocation of screw holes and studs are necessary

galvanizing.

plate after fabrication. Seal weld caps to embedded plate before

or Gr 50. Hot dip galvanize both the embedded plate and beveled sole

  Steel plate must conform to ASTM A36, A572 Gr 50, or A709 Gr 36

Item 424 apply to embedded and beveled plates.

" total. Bearing surface tolerances listed in16
1can not exceed 

except variation from a plane parallel to the theoretical top surface

"+/-,16
1Thickness tolerance variation from the approved shop drawings is 

on required thickness at centerline of bearing and slope of girder.

" based16
1  On the shop drawings, dimension sole plates to the nearest 

plans. Provide for all girders in the span.

the girder slope exceeds 5 percent or if otherwise required in the

embedded steel sole plates in accordance with these details when

  Provide constant thickness elastomeric bearings with beveled and

pad

Bearing

girder

Edge of

girder

Edge of

embedded plate

Surface against  

plate

beveled

Bottom of

girder slope

Bevel to match

" thick2
1plate, 

Embedded

brg seat

Level

plate

Beveled

brg seat

Level

Slotted hole

" x 2"2
14 

18 Slotted hole

" x 2"2
14 

18
Slotted hole

" x 2"2
14 

18

Slotted hole

" x 2"2
14 

18

& slotted hole

� Girder and plates

18

end locations.

Slotted hole is required at doweled girder

and stud as shown when necessary.

girder end skew. Adjust location of screw

Cut beveled and embedded plates to match

18

� bearing
Nominal

& slotted hole

� Girder and plates

 caps

 screws and

" Dia4
3 � 

� bearing
Nominal

" Dia studs2
1 �  

� bearing
Nominal

� Girder and plates

� Brg
1" at � Brg

" dia screws4
3 

 countersunk, for

" Dia holes,16
13 � 

� bearing
Nominal

  JTR  igebsts1-17.dgn

" (Typ)4
3

Beveled plate

"
2

1
2
'-

6
 

Beveled plate

"
4

3
 

"
4

1
2
'-

4
 

"
4

3
2
'-

1
 

Beveled plate

"
4

3
 

Showing normal girder end.
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3"

3
"

C

Exp joint in slab

"2
14 

F
lu

s
h
 

w
it

h

b
o
t
t
 
o
f
 
s
la

b

C
o
u
p
le
r

I.D.

T
o
p
 
o
f
 
s
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b

P
ip

e

S
e
e
 

D
r
a
in

D
e
t
a
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s

2

BARS U (#4)

minus 4"

width

Top flange

4" 4"

C-I-P DRAIN DETAIL

H
a
u
n
c
h

U 1

HAUNCH REINFORCING DETAIL

"
2

1
o
v
e
r
 
3
 

Girder Bar R

L Girder

TREATMENT AT GIRDER END FOR SKEWED SPANS

material may be used as a filler.

slab.  Polystyrene or other suitable compressible

between top of girder and bottom of adjacent

" clearance2
1span, provide a minimum of 

Where flanges project under slab of adjacent

"
2

1
 

"
2

1
 

Silicone sealant 5

Backer rod 6

TYPE A JOINT DETAIL

" R4
1Tool 

~

~

Cast-in-place slab~ ~

1"

7

2" Min, 5" Max

Haunch plus

6

3

5

4

1

2

7

8

GENERAL NOTES:

6"

Min

1"

Min

Gutter line

"
2

1
2
" 
t
o
 
2
 

8

10

Drain Detail"

See "C-I-P

9

1
'-

0
"

M
a
x

DRAIN DETAIL

DECK FORMWORK NOTES:

from girder end.  Space hangers accordingly.

by hanger manufacturers.  Do not place a hanger less than 12"

45 degrees from vertical, regardless of higher loads permitted

of 3,600 lbs, applied to and along the axis of a coil rod at

  Overhang bracket hangers are limited to a safe working load

PRESTR CONCRETE I-GIRDERS

MISCELLANEOUS

SLAB DETAILS

out-to-out of bar.

  Reinforcing bar dimensions shown are

noted otherwise.

  Cover dimensions are clear dimensions, unless

IGMS

or abutment bkwl

approach slab,

Cast-in-place slab,
material

bituminous fiber

1" Preformed

pipe

drain

End of

3"3"

D(#4)

B(#4) "
4

1
1
 

(T
y
p
)

SLAB SECTION WITHOUT PCP

TYPICAL PART TRANSVERSE

Top reinforcing steel not shown for clarity.

Eq Spa

(Typ)

9" Max

S
la

b

9

3

10

4

installed with the approval and direction of the Engineer.

above designs, as required for the type of rail used and its location on the structure, may be

then coat with same surface finishing material as used for outside girder face.  Variations of the

or within 10'-0" of bent caps.  Degrease outside of exposed PVC, apply acrylic water base primer,

and location is as directed by the Engineer.  Drains are not permitted over roadways or railways,

pipe, connections and solvent welding.  Bend reinforcing steel to clear PVC 1".  Drain length

All drain pipe and fittings to be 4" diameter (Sch 40) PVC.  See Item 481 "Pipe for Drains" for

  

Water may not be discharged onto girders.

 

Drain entrance formed in rail or sidewalk.

 

of joints.  

The maximum distance between Type A expansion joints is 100'.  See Bridge Layout for location

  

a backer rod cross section is not permitted.  Top of backer rod must be convex as shown.

" backer rod must be compatible with joint sealant.  Use of multiple pieces to create4
11 

  

between 55°F and 85°F and rising.  Engineer to determine allowable hours for sealant application.

Class 7 silicone sealant that conforms to DMS-6310.  Install when ambient temperature is

  

                                                                          Epoxy coated ~ #4 = 2'-5"

                                                                               Uncoated ~ #4 = 1'-7"

Provide Grade 60 reinforcing steel.  Provide bar laps, where required, as follows:

 

bars B(#4) at centerline outside girder.

Bars B(#4) spaced at 9" Max with 2" end cover.  Overhang option, Contractor's may end alternating

  

Roughen outside of PVC with coarse rasp or equal to ensure bond with cast-in-place concrete.

  

".2
1Space Bars U with girder Bars R in all areas where measured haunch exceeds 3 

igmssts1-19.dgn

        now a pay item.

10-19: Modified Note 7. Type A 

to other bid items.

etc.) shown on this sheet are subsidiary 

  All other items (reinforcing steel, drains,

per Item 454, "Bridge Expansion Joints."

   Payment for Type A joint will be as

Bridge Design Specifications.

   Designed according to AASHTO LRFD

1412 03

   

   038               FM 1301  

    WHARTON   YKM

HL93 LOADING
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Standard
Division
Bridge

DN: CK: DW: CK:FILE:

JOB

COUNTY

SECT

DIST

REVISIONS

 TxDOT TxDOT   JTR  TxDOT

HIGHWAY

SHEET NO.

   

                         

     

C TxDOT

              

CONTAugust 2017   

                           

                           

                      

                      

          

3"

DRIP BEAD DETAIL

Inv-T stem

Y W

~

~

   cos (skew angle)

(Stem width minus 4")

1413

REINFORCEMENT OVER INV-T BENTS

BARS W (#4)

Girder

Girder

~

~

1
"

C

Inv-T stem

Y W

~

~

1413

Girder

Girder

~

~

1
"

C

L Expansion joint 11C

(Typ)

not shown for clarity.

Slab reinforcement

(Typ)

not shown for clarity.

Slab reinforcement

reinforcement not shown.

See elsewhere for additional

~

reinforcement not shown.

See elsewhere for additional

~

SHOWING EXPANSION JOINTS

Const jt

SHOWING CONST JTS OR CONTROLLED JTS

6
"

Dowel DD ~ (#11) x 1'-6"

L Inv-T bent

L Inv-T bent

12

8" 8"

6
"

11

12

13

14

15

L Controlled jointC

CONTROLLED JOINT DETAIL

Perpendicular

(For skews

over 15°)

15

to edge of flange

Lesser of 2'-0"or 

CHAMFER LIMITS DETAIL

No chamfer

joints or controlled joints.

to edge of girder, at all construction

Chamfer overhang from top of slab

thru the joint.

Reinf continuous

PRESTR CONCRETE I-GIRDERS

MISCELLANEOUS

SLAB DETAILS

Chamfer Limits Detail)

" Chamfer (See4
3

(Saw-cutting is not allowed)

IGMS

jt at face of stem

Const jt or controlled

fiber material

" Pref bit2
1

sides of struct)

drip bead (both

" Continuous4
3

construction jts)

(No Chamfer at 

controlled jts

Chamfer at

approved by the Engineer)

Lock, or equal as

Cap, Zip Strip, Stress

joint former (Stress

" Vinyl or plastic2
11 

" 
M
in

2
1

2
 

" 
M
in

2
1

2
 

See Span details for type of joint and joint locations.

  

reinforcement.

maintain cover requirements.  Place parallel to longitudinal slab

Space Bars W at 12" Max (3" from end of cap).  Tilt if necessary to

  

satisfy spacing limit.  Place parallel to bent.

Space Bars Y (#4) at 12" Max.  Use 2" end cover.  Number of Bars Y must

  

Dowels DD (#11) spaced at 5 Ft Max.  See Inv-T bents for quantity and location.

  

See Layout for joint type.

igmssts1-19.dgn

        now a pay item.

10-19: Modified Note 7. Type A 
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A
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F
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T
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:

Field bend as shown.

AA (Top & Bott)

"4
33'-8 

Cos O

T (Top)

1for size & spacing)

(See Slab Details

Top & Bott Reinf

"O
H
" "B

"

f
o
r
 
d
im

e
n
s
io

n
s

S
e
e
 
S
la

b
 

D
e
t
a
il
s

"W
" 

=
 

O
v
e
r
a
ll
 

w
id
t
h
 
o
f
 
s
la

b

C

O

L Expansion jtC

C

for size & spacing)

(See Slab Details

Top & Bott Reinf

T (Top) C

12 
Spa
 at

"43
2 " =

 3'-
6"

2
1

3 

SLABS WITH BREAKBACK

PARTIAL PLAN FOR

C

L Expansion jtC

O

SLABS WITHOUT BREAKBACK

PARTIAL PLAN FOR

D

3

3

TYPICAL TRANSVERSE SECTION

(See Span Detail)

J

"4
32 

T

SECTION A-A

4

3

2

1

2

" = 3'-6"2
112 Spa at 3 

C

L Girder

L Girder

L Girder

L Girder

3

Bars J spa at

9" Max

3"3"

S
la

b
 
t
h
ic

k
n
e
s
s

p
lu

s
 
2
" 

M
in

4'-0"

1'-0" along Bars D

5

5

H

T

G

D

girders

between

45° chamfer

spacing)

for size &

Slab Details

Reinf (See

Top & Bott

S
la

b
 
t
h
ic

k
n
e
s
s

H
a
u
n
c
h

(S
e
e
 
S

p
a
n
 

D
e
t
a
il
s
)

54'-0"

"
43

2
 

" = 3'-6"2
112 Spa at 3 

length in overhang

D (Bott) full

J (Bott)

J (Bott)

D (Bott)

face of inverted-T stem

L interior bent or

Face of abut bkwl,

54'-0"

J (Bott)

J (Bott)

D (Bott)

length in overhang

D (Bott) full

G (Top) & H (Bott)

Bars G (Top) & H (Bott)

H (Bott)

G (Top) &

2" AND MORE OF HAUNCH LESS THAN 2" OF HAUNCH

(Showing with 2" and more of haunch)

top of girder.

end will be formed below

Bottom of thickened slab

Bars H may rest on top of girder.

bottom of thickened slab end.

" Cl Cov with Bars H and4
11 

(Showing Prestressed Conc I-Girders at L Brg)C

Slab overhang thickness

S
p
a
 
a
s
 
s
h
o

w
n
.

7
 
~
 

M
 
(B

o
t
t
).

7
 
~
 

O
A
 
(T

o
p
) 

&

Spa as shown.

7 ~ M (Bott).

7 ~ OA (Top) &

Spa as shown.

7 ~ M (Bott).

7 ~ OA (Top) &

Spa as shown.

7 ~ M (Bott).

7 ~ OA (Top) &

4 ~ K (Top)

4 ~ K (Top)

with breakbacks.

K(#4) on slabs

M(#4)

G(#4)

2
"

J(#4)

H(#4)

"
4

1
1
 

other G(#4)

with every

OA(#5) spa

"
4

1
1
 

for size & spacing)

(See Slab Details

Top & Bott Reinf

GENERAL NOTES:

BARS AA (#5)

["W"- (2 x"B")]  Cos 0

"B"- 0.125' (Typ)

("B"- 0.125')x Sin 0 (Typ)

BARS H (#4)

BARS G (#4)

(For slabs with breakbacks)

(For slabs without breakbacks)

BARS G (#4)

("W"- 0.250')  Cos 0

"OH" + 2.000'

4

BARS OA (#5)

["OH"-"B"+2']  Cos 0

("B"- 0.125')x Sin 0

"B"- 0.125'

["W"- (2 x"OH") + ("FW"-0.250')]  Cos 0

3.750'  Cos 0

BARS J (#4)

"FW" = girder's top flange width (ft)

(For slabs with breakbacks)

BARS OA (#5)

5'-0"

4BARS K (#4)

BARS M (#4)

["OH"-"B"+1']  Cos 0

("B"- 0.125')x Sin 0

"B"- 0.125'

(For slabs with breakbacks)

BARS M (#4)

(For slabs without breakbacks)

(For slabs without breakbacks)

I-GIRDER SPANS

PRESTRESSED CONCRETE

DETAILS

THICKENED SLAB END

HL93 LOADING

Details)

(See Slab

Top reinf

Details)

(See Slab

Top reinf

bkwl, centerline interior bent or face of inverted-T stem.

Thickened slab end dimensioned perpendicular to face of 

  

Only required on slabs with breakbacks.

  

otherwise shown on Span Details.

Provide clear cover as indicated unless

  

"A"= ("OH" + 2.333' -"B") x Tan 0

  

inside Bar G.

End bottom transverse reinforcement steel 1'-0" beyond

End top transverse reinforcing steel at inside Bar G.

bar.

  Reinforcing bar dimensions shown are out-to-out of

otherwise.

  Cover dimensions are clear dimensions, unless noted

MATERIAL NOTES:

A

A

A

A

IGTS

  Epoxy Coated ~ #4 = 2'-5"

       Uncoated ~ #4 = 1'-7"

  Provide bar laps, where required, as follows:

coated, then Bars AA, G, K, H, J, M and OA must be epoxy coated.

  If slab reinforcing steel is shown on the Slab Details to be epoxy

  Provide Grade 60 reinforcing steel. 

  

  

and OA in the slab.

  When Option 2 from PCP standard is used, provide Bars AA, G, K

PCP standard (if prestressed concrete panels are used).

  These details are to be used in conjunction with the Span Details and

  These details are restricted to Prestressed Concrete I-Girder Spans.

  Designed according to AASHTO LRFD Bridge Design Specifications.

Spa at 8" Max = "A"

igtssts1-17.dgn

"OH" + 1.000'

(4.000' Min)

(5.000' Min)

"OH" + 2.000'

9
:
5
8
:
5
3
 

A
M

7
/
2
4
/
2
0
2
0

L
:
\
!

C
A

D
\

W
J

X
L
6
0
0
0
-

F
M
 
1
3
0
1
\
7
0
0
 

C
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D
D
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S
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D
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B
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F
I
L
E
:

D
A

T
E
:

4'-0"

(Typ)

4'-0"

(Typ)

L Bent L BentC

C

C

1

2

3

4

5

6

7

60' Max

Mid span

1

1

Less than 45°

"
2

1
2
 

"
4

1
2
 

"
2

1
4
 

"
4

1
2
 "
2

1
"

2
1

"2
12 "2

11 

4
1

4
1

Clip

"4
3" x 4

3

2
1 x 3 2

12 - PL 

C

2
1 x 3 2

12 - PL 

C

"
4

3
4
 

"
4

3
1
 

"4
31 

L Girders/Beams

Diagonal bracing on first girder/beam erected

G
ir

d
e
r
/
B
e
a

m

6
" 
(M
in
)

d
e
p
t
h
 
p
lu

s

flange edge.

to prevent breaking of

Wood blocking as required

7 7

4

5

See Detail "B"

"
2

1
1
 

or

1'-0"

(Min)

4
" 

(T
y
p
)

2

4

3

See Detail "B"

or

1'-0"

(Min)

4
" 

(T
y
p
)

4

3

K

0" Min

L GirderC

5

2 x 8

Spacer

1 x 8

and Ty VI (Min)

4 x 6 Timber Tx62,Tx70

Tx54 and Ty A,B,C,IV 

4 x 4 Timber Tx28 thru

Girder Bar R

See Detail "A"

corner of girder)

and brace against

Timber (Notch

8

8designation.

ASTM A653, G165 coating

steel strap. Galvanize per

"2
112 gage (0.105" thk) x 2 

erected in the span in each phase.)

(To be used on both ends of the first girder/beam

3" Max

beyond anchor

"2
1Strap end 1 

9

6

(1'-2" Min embed)

A449 anchor bolt

" A193 Gr.B7 or8
7

9

Min embed)

" proj, 1'-2"4
3(1 

or A449 anchor bolt

" Dia A193 Gr.B78
7

" hole for16
15L 

wire rope, Min

" General purpose2
1

as shown

timber

Notch

omitted.

phase construction joint is between girders, top bracing can be

of completed phase and adjacent girder of current phase. When the

place erection and slab placement bracing between outer girder

a phase as shown in these details. For phases after first, also

  Place erection and slab placement bracing for all girders in

  

needed in all cases to meet requirements for Slab Placement Bracing.

as required for slab placement is in place.  This standard is

erection of each girder and remain in place until additional bracing

  Required erection bracing must be placed immediately after

fulfilling the bracing requirements of Item 425.

  Erection bracing details shown are considered the minimum for

  

  

take care in handling to minimize inertial and impact forces.

and erection; lift with vertical lines using two machines; and

ends; use external lateral stiffening devices during hauling

lifting devices at the maximum practical distance from girder

following methods to improve stability is encouraged: Locate

long, especially during hauling and erection.  The use of the

instability of prestressed concrete girders and beams over 130'

  The Contractor's attention is directed to the possible lateral

is formed with PMDF or plywood.)

(This option is not allowed when slab

top and bottom

bracing

Horizontal

hole centered in strap

" Dia16
11capacity required.  

3" Min embed, 6  ultimate shear

" Min dia expansion anchor, 8
5

ERECTION BRACING

PLAN

HAULING & ERECTION:

ERECTION BRACING:

PHASED CONSTRUCTION:

DETAIL "A"

END VIEW

DIAGONAL BRACING DETAILS

FOR ERECTION BRACING, OPTION 1

FOR ERECTION BRACING, OPTION 2

HORIZONTAL BRACING DETAILS

PLAN

DETAIL "B" PLAN

ANGLE BRACE DETAILS

ELEVATION

SHEET 1 OF 2

MINIMUM ERECTION AND

BRACING REQUIREMENTS

I-GIRDERS AND I-BEAMS

PRESTRESSED CONCRETE

MEBR(C)

2
1x 4 

8
3L 4 x 4 x Standard

Division
Bridge

minimum pullout. Core drill hole.

Anchor bolt may be drilled and epoxied in place. Provide 25k

girders' top flange and slope between flange tips.

Prior to installing, field bend strap to lay flush on both

It is acceptable to tie anchor bolts to cap reinforcement.

against the live end and U-bolts bearing aginst the dead end.

loops in cable.  Install cable clamps with saddles bearing

minimum 25 kips breaking strength.  Use thimbles at all

All hardware used with cable must be able to develop a

Pressure treated landscape timbers can not be used.

to timbers.

Use wedges as necessary to obtain tight fit.  Nail wedges

together with 16d nails.

Clear distance between spacers must not exceed 3'.  Nail

be bent down and welded to girder Bars R (See Sheet 2 of 2).

to additional panel erection.  Bars can rest on panels and

one at a time, during panel erection.  Re-install bar prior

deck with prestressed panels, bars can be temporarily removed,

Place and weld #5 bars as shown during erection.  If forming

This may prevent exterior girder from being erected first.

other side of girder/beam and place square to girder/beam.

If angle shown exceeds 120 degrees, move diagonal brace to

cap

Edge of

cap

Edge of

bolt

L Anchor

at nearest end of beam

Attach to girder Bar R

come-along)

turnbuckle or

Cable (with 

(Typ)

5" Min
(Typ)

5" Min
Brace Details

See Angle

Brace Details

See Angle

(Typ)

Tight fit 

(notched)

2~2 x 8 Timbers

Timber

4 x 4 

(Typ)

Tight fit 

with nut & washers

" Dia bolt8
3

2~2 x 4 Timbers

1~4 x 4 or 

girder Bar R

Weld #5 bar to

Spacers

1 x 8

(Typ)

Tight fit Timber

4 x 4 

(notched)

2~2 x 8 Timbers

Spacers

1 x 8

2~2 x 4 Timbers

1~4 x 4 or 

with nut & washers

" Dia bolt8
3

mebcsts1-17.dgn

cable at bolt.

bolt (lgth = 6").  Loop

" Dia F3125 Gr A3252
11 

" Dia hole for16
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CONTAugust 2017   

F
I
L
E
:

D
A

T
E
:

L BentC

4'-0"

(Typ)

C

B

C

A

Girder or Beam Type

Maximum Bracing Spacing

2

3

See Detail "B"

or

1'-0"

(Min)

4
" 

(T
y
p
)

4

3

L Girders/Beams

2 x 8

Spacer

1 x 8

2

3

4

5

See Table A

8

Tx28

Tx34

Tx40

Tx46

Tx54

Tx62

Tx70

IV

VI

 2.0 ft

 3.0 ft

 4.5 ft

 1.5 ft

 2.0 ft

 2.0 ft

 4.0 ft

 4.0 ft

B

C

A

Girder or Beam Type

Maximum Bracing Spacing

Tx28

Tx34

Tx40

Tx46

Tx54

Tx62

Tx70

IV

VI

after PCP and slab placement.

designation. Leave in place

ASTM A653, G165 coating

steel strap. Galvanize per

"2
112 gage (0.105" thk) x 2 

8

 points4
1  points4

1  points4
1  points8

1

 points4
1  points4

1  points4
1  points8

1

 points4
1  points8

1  points4
1  points8

1

 points4
1  points8

1  points4
1  points8

1

 points4
1  points8

1  points4
1  points8

1

 points4
1  points8

1  points4
1  points8

1

 points4
1  points8

1  points4
1  points8

1

 points8
1  points8

1

 points8
1  points8

1

 points8
1  points8

1

 points4
1  points8

1

 points4
1  points8

1

 points4
1

 points4
1

"Anchor Bolts".

  Furnish anchor bolts and nuts in accordance with Item 449,

shown.

must be capable of developing the full strength of the cable

  All turn-buckles, come-alongs, anchors and other connections

and beams is permissible.

  Removal of bracing for short periods of time to align girders

safety of the structure.

of the responsibility for the adequacy of the bracing and the

  Use of these systems or details does not relieve the Contractor

Engineer prior to erection.

details of such systems are submitted to and approved by the

  Systems equal to or better than those shown may be used provided

conditions to the Engineer for approval prior to erection.

The Contractor must submit proposed bracing details for such

  Bracing details for spans longer than 150' are not provided.

  

  

concrete has attained a compressive strength of 3000 psi.

  Required slab placement bracing must remain in place until slab

fulfilling the requirements of Specification Items 422 and 425.

  The details for slab placement bracing are considered minimum for

See Detail "B"

"
2

1
1
 

or

1'-0"

(Min)

4
" 

(T
y
p
)

4

5

0" Min

3" Max

beyond anchor

"2
1Strap end 1 

L GirderC

K

less than 4'-0"

Slab Overhang

4'-0" and greater

Slab Overhang

less than 4'-0"

Slab Overhang

4'-0" and greater

Slab Overhang

10

11

10

11 11 1111

4'-0"

(Typ)

L BentC

when slab is formed with PMDF or plywood.)

(Showing slab formed with PCP. This option is not allowed

(Showing slab formed with PCP.)

used with PMDF or plywood forms.

PCP placement. Do not bend when

Field bend as necessary to allow

top and bottom

bracing

Horizontal

hole centered in strap

" Dia16
11capacity required.  

3" Min embed, 6  ultimate shear

" Min dia expansion anchor, 8
5

TABLE A

OPTION 2-FLEXIBLE BRACING (NO. 5 OVER PCP)OPTION 1-RIGID BRACING (STEEL STRAP)

SLAB PLACEMENT BRACING

FOR SLAB PLACEMENT BRACING, OPTION 1 - RIGID

PLAN

DETAIL "B"

GENERAL NOTES:

SLAB PLACEMENT BRACING:

FOR SLAB PLACEMENT BRACING, OPTION 2 - FLEXIBLE

HORIZONTAL BRACING DETAILS

SHEET 2 OF 2

MINIMUM ERECTION AND

BRACING REQUIREMENTS

I-GIRDERS AND I-BEAMS

PRESTRESSED CONCRETE

MEBR(C)

Standard
Division
Bridge

based on largest overhang.

When overhang varies in span, determine bracing spacing

Measure slab overhang from centerline of girder or beam.

and last typical brace location.

 points ) measured between first8
1 and 4

1Bracing spacing ( 

girders' top flange and slope between flange tips.

Prior to installing, field bend strap to lay flush on both

Pressure treated landscape timbers can not be used.

to timbers.

Use wedges as necessary to obtain tight fit.  Nail wedges

together with 16d nails.

Clear distance between spacers must not exceed 3'.  Nail

be bent down and welded to girder Bars R.

to additional panel erection.  Bars can rest on panels and

one at a time, during panel erection.  Re-install bar prior

deck with prestressed panels, bars can be temporarily removed,

Place and weld #5 bars as shown during erection.  If forming

of girder Bar R

Weld #5 bar to both legs

with nut & washers

" Dia bolt8
3

2~2 x 4 Timbers

1~4 x 4 or 

Timber

4 x 4 

(Typ)

Tight fit 

Spacers

1 x 8

(notched)

2~2 x 8 Timbers

Spacers

1 x 8

(notched)

2~2 x 8 Timbers

Timber

4 x 4 

(Typ)

Tight fit 

2~2 x 4 Timbers

1~4 x 4 or 

with nut & washers

" Dia bolt8
3

mebcsts1-17.dgn
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shaft or

drilled

Top of
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PART ELEVATION

PART PLAN

6 Bars PD(#9)
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shaft or

drilled
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8 Bars PD(#11)
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6
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PD(#11)

8 Bars
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~

1'-0" 1'-0"

3 ES
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BARS PS (#4)

(Typ)
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C
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not shown.

reinforcing

for cap

Bent sheet

See Interior

not shown.

reinforcing

for cap

Bent sheet

See Interior

not shown.

reinforcing

for cap

Bent sheet

See Interior

not shown.

reinforcing

for column

Bent sheet

See Interior

not shown.

reinforcing

for column

Bent sheet

See Interior not shown.

reinforcing

for column

Bent sheet

See Interior

M
in

(42" Dia Column)

(36" Dia Column)

(30" Dia Column)Install plumb.

steel ducts.

26 Gage spiral

galvanized

4" Dia

Install plumb.

steel ducts.

26 gage spiral

galvanized

4" Dia

Install plumb.

steel ducts.

26 gage spiral

galvanized

4" Dia

(42" Dia Column)

(36" Dia Column)

(30" Dia Column)

M
in

M
in

ducts. Install plumb.

26 gage spiral steel

4" Dia galvanized

L Column

L Bent & C

CL Column

L Bent & C

CL Column

L Bent &
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L Column

ducts. Install plumb.

26 gage spiral steel

4" Dia galvanized
ducts. Install plumb.
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4" Dia galvanized
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and longitudinally. 

" from plan location, transversely4
1shafts is  

Location tolerance of dowels in columns/drilled

  

drilled shaft for short columns.

Bars PD may need to be embedded in footing or
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not shown.

reinforcing

for cap

Bent sheet

See Interior

not shown.

reinforcing

for column

Bent sheet

See Interior

(24" Dia Column)

Install plumb.

steel ducts.

26 gage spiral

galvanized

4" Dia

(24" Dia Column)

C

CL Column

L Bent &

M
in

ducts. Install plumb.

26 Gage spiral steel

4" Dia galvanized
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cap reinforcing not shown.

See Interior Bent sheet for

for details.

Details (FD) standard

See Common Foundation

for foundation type.

See Bridge Layout

for details.

Details (FD) standard

See Common Foundation

for foundation type.

See Bridge Layout for details.

Details (FD) standard

See Common Foundation

for foundation type.

See Bridge Layout
for details.

Details (FD) standard

See Common Foundation

for foundation type.

See Bridge Layout

cap reinforcing not shown.

See Interior Bent sheet for

cap reinforcing not shown.

See Interior Bent sheet for

cap reinforcing not shown.

See Interior Bent sheet for

4 Bars PS1(#4)5 Bars PS2(#4)

at 6" Spa

5 Bars PS2(#4)

at 6" Spa

6 Bars PS3(#4)

6 Bars PS3(#4)

at 6" Spa

6 Bars PS4(#4)
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at 6" Spa
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~

~

SECTION A-A

" 
M
in

2
1

1
 4
" 

M
a
x

~

TYPICAL SECTION THRU CAP

for clarity.

not shown

Bars PD

Typical

Column

~

~

~ ~

C

C

3
" 

R
e

m
o
v
a
b
le

p
lu

g
s

~

top of ducts.

plugs formed at

Removable 4" Dia

Top of cap

shown for clarity.

Cap reinforcing not

~

for Bearing Seat Detail, if applicable.

finish (Typ).  See Interior Bent sheet

Top of bearing seats level w/ wood float

to clear duct.

Move reinforcing

G
r
o
u
t

3

PS(#4)

for clarity.

Bars PD not shown

ducts. Install plumb.

26 gage spiral steel

L 4" Dia galvanized

PLUG DETAIL

steel ducts here.

End top of spiral

Dowels D plumb.

EXAMPLES OF PRECAST BENTS WITH DOWELS D

Dowels D plumb.

for Bearing Seat Detail, if applicable.

finish (Typ).  See Interior Bent sheet

Top of bearing seats level w/ wood float

CAP SET AT SLOPE CAP SET LEVEL

3

4

5
5

55

Remove prior to grouting.

top of ducts.  See "Plug Detail".

Removable 4" Dia plugs formed at

tube

outlet

Grout/air

3tube

outlet

Grout/air

3tube

outlet

Grout/air

placement.  Remove prior to grouting)

(To keep concrete out of ducts during concrete

Tremie tube 4

~

5 Unless otherwise shown.

  

during the mock-up phase.

be used provided they are proved effective in providing void-free connections

Alternative methods, including pressure grouting with low pressure pumps, may

critical to ensure a continuous flow of grout to avoid air entrapment.

gradually withdraw as the level of the grout rises in the ducts.  It is

funnel or to tamp the grout.  The tube should remain within the grout and

A valve may be used to stop the flow during grouting to allow refilling the

to the tremie tube have adequate volume capacity (4 quarts Min is recommended).

amount of grout to be mixed prior to grouting and that the funnel connected

upward with a continuous flow of grout.  This method requires a sufficient

to the bottom of the bedding layer and fill the connection from the bottom

this method, lower a flexible tremie tube through one of the vertical ducts

Continuous gravity-flow grouting through a tremie tube is recommended.  With

  

tubes to help drain water, located at top of column, may also be installed.

tubes sequentially when a steady flow of grout without air occurs.  Secondary

of the column. Install at bottom of cap to avoid air entrapment.  Seal off

Provide at least 4 grout/air outlet tubes equally spaced around the perimeter

CONSTRUCTION NOTES:

MATERIAL NOTES:

GENERAL NOTES:

A

A

  Reinforcing bar dimensions shown are out-to-out of bar.

directed otherwise by the Engineer.

Surfaces", unlessand Finishing of Horizontal 

in accordance with Item 420.4.9 "Treatment

Slope top of cap between bearing seats

Engineer.

Surfaces", unless directed otherwise by the

Item 420.4.9 "Treatment and Finishing of Horizontal

cap between bearing seats in accordance withof 

Reinforce bearing seats over 3" tall and slope top

(Showing example of ducts and cap reinforcing.)

pbcstd01-19.dgn

for clarity.

Bars PD not shown

for final location.

ducts. Install plumb

26 gage spiral steel

L 4" Dia galvanized

  See Interior Bent sheet for details and notes not shown.

structure types.  See appropriate details elsewhere in plans for these modifications.

  Precast Concrete Bent Cap Option shown on this standard may require modification for select

attachments and locations on the shop drawings.

  Submit shop drawings of precast caps for approval prior to construction.  Indicate lifting

shown.  No additional payment will be made if the Contractor uses precast caps.

  The Contractor has the option to provide precast bent caps in accordance with the details

  Designed in accordance with AASHTO LRFD Bridge Design Specifications.

  

  

reinforcement is epoxy coated or galvanized.

  Provide Grade 60 reinforcing steel.  Epoxy coat or galvanize all reinforcement if column

  Grout tubes and forms must be approved prior to grouting.

to ASTM A653. Corrugations must have a minimum amplitude of 0.094".

  Provide semi-rigid spirally crimped, corrugated duct of galvanized, cold rolled steel conforming

Mortars for Miscellaneous Applications", conforming to DMS-4675.

  Provide a pre-qualified grout from TxDOT's Material Producer List "Cementitious Grouts and

  

  

final required 28 day compressive strength.

a compressive strength of 2,500 psi.  Subsequent loading can occur when the grout reaches its

  Friction collars may be removed, if used, and beams placed on the cap after the grout obtains

(minimum) of neat, Type VIII epoxy and patch the recess with epoxy mortar.

suitable means.  Coat the inside of the recessed area, including the lifting loops, with 10 mils

excavation and end of the lifting loop to remove all slag with a needle gun, steel brush, or other

rods.  Do not overheat or damage the surrounding concrete.  Abrade the concrete surfaces of

locations for at least 48 hours.  Recess lifting loops 1-inch minimum using exothermic cutting

  Trowel finish top surface of cap anchorage ducts flush with top of cap.  Wet mat cure these

while witnessed by the Engineer.  Grouted connections must be free of voids.

  Perform sampling and testing of grout by trained personnel at the Contractor's expense and

barrow, bucket or pumping.

segregation is cause for rejection.  Transport grout from mixer to final location by wheel

  Mix grout in accordance with the manufacturer's directions.  Evidence of frothing, foaming, or

to blow out excess water.

just prior to grouting.  Ponding or free-standing water is not permitted.  Use compressed air

immediately prior to grouting.  Provide water tight forms.  Fill the forms with water and drain

  Surfaces in contact with grout must be clean and in a saturated, surface-dry condition,

collars and cap placement.

curing may be interrupted a maximum of 2 hours for placement of plastic shims or friction

used on top of each column may not exceed 6 percent of the column area.  Column/drilled shaft

collars to support the cap at the proper elevation prior to grouting.  Total area of plastic shims

a flexural stress of 355 psi (or 2,500 psi compressive strength).  Use plastic shims or friction

  Caps may be placed on columns/drilled shafts after column/drilled shaft concrete has achieved

test the trial batch grout to the same level required for the actual grouting.

reliability of the Contractor's grouting procedures to provide a connection free of voids.  Field

grouting and in the presence of the Engineer.  This mock-up test must demonstrate the

actual grouting operations and grout a mock-up of the connection at least one week before

  Make a trial batch of grout using the same material, equipment and personnel to be used for

Cap-to-Column Connection:

become cracked or otherwise damaged may be rejected.

Item 424, "Precast Concrete Structural Members (Fabrication)".  Do not stack caps.  Caps that

stress in cap to 250 psi during handling and storage.  Store and handle caps in accordance with

  Cap concrete must achieve a compressive strength of 2,500 psi prior to lifting.  Limit flexural

as per Item 420.4.9.  Do not locate lift points at bearing seats if bearing seats are precast.

  Bearing seats may be precast with the cap.  Bearing seats over 3" in height must be reinforced

location, transversely and longitudinally.  Seal ducts to prevent intrusion of concrete.

" from plan4
1prevent their movement during concrete placement.  Location tolerance of ducts is 

  Construct and cure cap in accordance with Item 420, "Concrete Substructures".  Secure ducts to

Cap Fabrication:
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M
in

"
2

1

Min edge as shown

strip at flange

Place bedding

Dimensions

Bedding Strip

See Table of

Bedding strip

Roadway slope

NORMAL GRADING DETAIL

(Other beam types similar)

Showing prestressed concrete I-girders.

WIDTH
HEIGHT

Min Max

4

DIMENSIONS

BEDDING STRIP

TABLE OF

3

"4
13 

4
"

M
in

2"

"H
" 

~
 

V
a
r
y
 
t
o
 
p
a
r
a
ll
e
l

R
o
a
d

w
a
y
 
g
r
a
d
e
, 

2
" 

M
in

Normal Grading Detail)

Bedding strip (same as in

Beam Bar R(#4)

concrete

Class "C"

be inclined at 45° Max.

rest on beam and may

Bar R(#4).  Bar may

(#4) Bar at each beam

(Typ)

Panel

(Other beam types similar)

Showing prestressed concrete I-girders.

4" 4"

BARS UP (#4)

(Other beam types similar)

Showing prestressed concrete I-girders.

Beam Bar R(#4)

H
a
u
n
c
h

Roadway

slope

5

(Typ)

PanelBars UP

REINFORCING DETAIL

HAUNCH

Beam Bar R(#4)

(Typ)

Panel

Panels not

(Typ)

Panel

is less than 3"

if distance shown

allowed in bay

Allowable Gap

~ ~

6"
 M
in

2

4

1

5

6

8

Beam Bar R(#4)

(Typ)

Panel

Panels not

is less than 3"

if distance shown

allowed in bay

Showing Type A Beam

7

8

66

8

(Typ)

Spa at 12" Max

(#4) continuous

7

7

9

7

(Other beam types similar)

PRESTR CONC I-GIRDERS PRESTR CONC I-BEAMS

CONCRETE BEAMS

DETAIL FOR

SPECIAL GRADING

STAGE CONSTRUCTION LIMITATIONS

Panel

BEDDING STRIP DETAIL

"4
33 

3
"

3
"

GENERAL NOTES:

CONSTRUCTION NOTES:

HL93 LOADING          SHEET 1 OF 4

PCP     

CONCRETE PANELS

PRESTRESSED

1" (Min)

"4
11 

"2
11 

"4
31 

"2
1

"2
1

"2
1

"2
1

"2
1

"2
13 

"2
12 

2"

3"

                           DECK DETAILS

bar.

  Reinforcing bar dimensions shown are out-to-out of

otherwise.

  Cover dimensions are clear dimensions, unless noted

MATERIAL NOTES:

M
in

"
2

1

Standard
Division
Bridge

0" - 1" Max

PANEL JOINTS

"2
1

"2
1

3" (Max) "2
1 6"

"4
32 

"2
12 

"4
12 

1

9

5

"2
1 4"2"

"2
14 

5"

"2
15 

2

2

2

2

3

"
2

1
1
0
 

I
-

G
ir

d
e
r
s

"
2

1
8
 

b
e
a

m
 
t
y
p
e
s

A
ll
 
o
t
h
e
r

deep, in the top of the bedding strips at 8' o.c..

"4
1Butt adjacent bedding strips together with adhesive.  Cut v-notches, approx 

  

Do not locate construction joints on top of a panel.

  

for Bars UP is not required.

" with I-girders, and 3" for all other beam types.  Epoxy coating2
1exceeds 3 

Space Bars UP(#4) with Beam Bars R(#4) in all areas where measured haunch

  

concrete panels if necessary to maintain clear cover.

clear cover.  Transverse top slab reinforcement may rest on top of prestressed

See Span Details and Thickened Slab End Details for top slab reinforcement and

  

Provide clear cover as indicated unless otherwise shown on Span Details.

  

Height must not exceed twice the width.

  

Division for approval.

Detail for Concrete Beams or submit an alternate method to the Bridge

high for I-Girders, 4" high for all other beam types, use Special Grading

Engineer of Bridge Design, Bridge Division.  If bedding strips exceed 6"

by an alternate method, using a commercial product, if approved by the

Alternatively, bedding strips may be cut to grade.  Panels may be supported

".4
1and the maximum change in thickness between adjacent panels is  

to panels.  The same thickness strip must be used under any one panel edge

with bedding strips.  Bedding strips over 2.5" high may need to be bonded

of one layer.  Bond bedding strips to the beams with an adhesive compatible

" increments.  Bedding strips must be comprised4
1may be increased in  

To reduce the quantity of cast-in-place concrete, bedding strip thickness

Allowed for I-girders, not allowed on other beam types.

" Min for all other beam types.2
12" Min for I-giders, 1 

Details for location.

line.  See Span

Stage construction

Details for location.

line.  See Span

Stage construction

butt joint

Glued

tolerance.  Adjust panel placement to minimize joint openings.)

The gap cannot be considered as a panel fabrication

(Panel reinforcing not shown for clarity.

Make seal flush with top of panel.

sealant or expanding foam sealer.

" with polyurethane4
1gap exceeds 

Seal joint between panels when

pcpstde1-19.dgn

"Reinforced Concrete Slab".

this standard is considered subsidiary to the bid Item

  Any additional reinforcement or concrete required on

professional Engineer.

is shown herein, provide details signed and sealed by a

  When panel support (bedding strips) deviates from what

drawings.

Span Details, PCP-FAB and other applicable standard

  These details are to be used in conjunction with the

their use.

See Span Details for other possible restrictions on

for horizontally curved steel plate or tub girders.

  Use of Prestressed Concrete Panels is not permitted

45 degrees.

except Option 1 must be used if the skew exceeds

  Panel placement may follow either Option 1 or Option 2

Specifications.

  Designed according to AASHTO LRFD Bridge Design

  

  

         Epoxy Coated ~ #4 = 2'-5"

         Uncoated      ~ #4 = 1'-7"

  Provide bar Laps, where required, as follows:

D, E, P, & Z bars must be epoxy coated.

shown on the Span Details to be epoxy coated, then the

  If the top and bottom layer of reinforcing steel is

of reinforcement.

slab.  See Table of Reinforcing Steel for size and spacing

  Provide Grade 60 reinforcing steel in the cast-in-place

  

  

Slab Detail sheets, UBMS.

18", see Permissible Slab Forming Detail on Miscellaneous

  For clear span between U-beams less than or equal to

in thickness across the beam are therefore required.

available for entry of the mortar.  Bedding strips varying

".  Roadway cross-slope reduces the opening2
1at least 

beam and panel, the minimum vertical opening must be

  To allow the proper amount of mortar to flow between

the panels as the slab concrete is placed.

" under2
1provided for the mortar to flow a minimum of 1 

placed at beam flange edges so that adequate space is

under the edges of the panels.  Bedding strips must be

construction debris and consolidation of concrete material

  Care must be taken to ensure proper cleaning of

if necessary.

  Bars U, shown on PCP-FAB, may be bent over or cut off

construction.

beam and slab will be considered subsidiary to deck

for supporting the panels and extra reinforcing between

  If additional blocking is needed, special grading details

  Placing panels to minimize joint openings is recommended.

of extruded polystyrene placed along top flange edges.

  Erected panels must bear uniformly on bedding strips
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2"

D

S
e
e
 
S

p
a
n

t
h
ic

k
n
e
s
s

o
v
e
r
h
a
n
g

D
e
t
a
il
s
 
f
o
r

8
"

M
in

5

C

P

strip (Typ)

Bedding

4
" 

P
a
n
e
l

S
e
e
 
S

p
a
n

(8
" 

M
in
)

s
la

b
 
t
h
ic

k
n
e
s
s

D
e
t
a
il
s
 
f
o
r

2"

S
e
e
 
S

p
a
n

t
h
ic

k
n
e
s
s

o
v
e
r
h
a
n
g

D
e
t
a
il
s
 
f
o
r

8
"

M
in

L BeamC

4
" 

P
a
n
e
l

S
e
e
 
S

p
a
n

(8
" 

M
in
)

s
la

b
 
t
h
ic

k
n
e
s
s

D
e
t
a
il
s
 
f
o
r

STEEL BEAMS

~ ~

recommendations

manufacturer's

flange per adhesive

(Typ).  Clean top

Bedding strip

2"

8
"

M
in

5

strip (Typ)

Bedding

S
e
e
 
S

p
a
n

(8
" 

M
in
)

s
la

b
 
t
h
ic

k
n
e
s
s

D
e
t
a
il
s
 
f
o
r

4
" 

P
a
n
e
l

Cov (Typ)

2"

D
Z1

8
"

M
in

S
e
e
 
S

p
a
n
 

D
e
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a
il
s

T
y
p
e

t
h
ic
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p
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p
e
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h
ic
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d

f
o
r
 
o
v
e
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h
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n
g

steel in overhang. (Typ)

standard for reinforcing

See Span Details and UBMS

~

WITH PRESTR CONC U-BEAMS

SLOPED OVERHANG

WITH PRESTR CONC U-BEAMS

NORMAL OVERHANG

2"

S
e
e
 
S

p
a
n

t
h
ic

k
n
e
s
s

o
v
e
r
h
a
n
g

D
e
t
a
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s
 
f
o
r

8
"

M
in

5

L BeamC

P

strip (Typ)

Bedding

4
" 

P
a
n
e
l

S
e
e
 
S

p
a
n

(8
" 

M
in
)

s
la

b
 
t
h
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k
n
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D
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s
 
f
o
r

PRESTRESSED CONCRETE I-BEAMS

2"

D

S
e
e
 
S

p
a
n

t
h
ic

k
n
e
s
s

o
v
e
r
h
a
n
g

D
e
t
a
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s
 
f
o
r

8
"

M
in

5

C

P

strip (Typ)

Bedding

PRESTRESSED CONCRETE I-GIRDERS

PRESTRESSED CONCRETE X-BEAMS

TRANSVERSE SECTIONS

TYPICAL PART

6

6

11

5

11

6

6

6

6

6

6

11

(Typ)

Panel

(Typ)

Panel

(Typ)

Panel

(Typ)

Panel

(Typ)

Panel

L Girder

6

P 6

D

D

D

P

"
4

1
1
 

"
4

1
1
 

"
4

1
1
 

"
4

1
1
 

"
4

1
1
 

2"

D

t
h
ic

k
n
e
s
s

o
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D
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f
o
r

M
in

strip (Typ)

Bedding

4
" 

P
a
n
e
l

S
e
e
 
S

p
a
n

(8
" 

M
in
)

s
la

b
 
t
h
ic

k
n
e
s
s

D
e
t
a
il
s
 
f
o
r

11

(Typ)

Panel

PRESTRESSED CONCRETE SPREAD SLAB BEAMS

9" Max

"
4

1
1
 

Spa

C

CL Flange

Panel edge 

PLAN AT SPLICE

8'-0" Max

~

C

Bedding strip (Typ)

Skew

L BeamC

Bottom corner

6" Min

CL Girder

PART PLANS OF PANEL PLACEMENT

No panels allowed

flanges

over top tension

AT INT SUPPORTS OF CONTINUOUS STEEL GIRDERS

6

edge

Flange

AT FLARED BEAMS OR GIRDERS OVER CONC U-BEAMS

s
t
a
n
d
a
r
d
.

P
C

P
-
F

A
B

S
e
e
 
T
a
b
le
 
B
,

polystyrene void form

End of optional

difference in flange thickness.

Cut bedding strip to adjust for

4
" 

P
a
n
e
l

S
e
e
 
S

p
a
n

(8
" 

M
in
)

s
la

b
 
t
h
ic

k
n
e
s
s

D
e
t
a
il
s
 
f
o
r

C

ELEVATION AT SPLICE

8'-0" 

Maximum

M
a
x
 
~
 
T
y
p

5

6

11

12

9

11

11

9

10

edge

Flange

S
e
e
 
S

p
a
n

8
"

5

L BeamC

P

6

6

Slab overhang - 3"

Field adjust

Overhang at bent - 3"

Z1

Z2

Z
1

Z
2

")4
36 

(nominal

Varies

BARS Z (#4) 12

6
"

"
2

1
7
 

1'-0"
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L Beam

used.  In this case, only one Bar D, 2" from slab edge, is required.

no overhang isBars P over exterior beams are still required when 

M
in
 
~
 
T
y
p

flange

L Beam

C

flange

L Beam

Bedding strip
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PRESTRESSED
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2" End

2" End

" End2

" End2

" End2

2" End

2" End

13

1'-3" 10

9" 10

9" 10

9" 10

10 1'-3"101'-3"

PCP     

2'-4" Max

2'-1" Min,

Standard
Division
Bridge

13

cover (Typ)

cover (Typ)

cover (Typ)

cover (Typ)

cover (Typ)

cover (Typ)

(shop or field)

L Splice 

(Showing steel beams with different flange thickness)

or girder

Beam

dimensions based on bemm/girder type.

See PCP-FAB standard for Min and Max

void

End of

(See Span and Girder Details)

Limits of top tension flanges

edge

Flange
(shop or field)

L Splice 

(Showing steel beams with flange width transition)

determining panel limits.

bolted field splices should be considered by the contractor in

Location of concrete placement sequence boundaries and

  

are located at Inverted-Tee stems only.

Adjust Bar Z1(#4) dimensions to maintain proper cover.  Bars Z2(#4)

Width of slab overhang will vary along span with curved slab edges.

Field adjust Bars Z1(#4) to match actual slope of slab overhangs.

  

Bearing seat elevations or finished grade may be adjusted.

than 2" (1" for prestressed concrete U-beams and steel beams).

shown on the Span Details but the extra thickness may be no more

The actual thickness constructed may exceed the slab thickness

  

Equally space additional bar if more than 1'-3" Max.

   

" deep, in the top of the bedding strips at 8' o.c..4
1approx 

Butt adjacent bedding strips together with adhesive.  Cut v-notches,

  

if necessary to maintain clear cover.

reinforcement may rest on top of prestressed concrete panels

reinforcement and clear cover.  Transverse top slab

See Span Details and Thickened Slab End Details for top slab

  

Span Details.

Provide clear cover as indicated unless otherwise shown on

steel girder/beam

Interior support of continuous

pcpstde1-19.dgn
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A
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M
E

R
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F
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L
E
:

D
A

T
E
:

L BentC

L BentC

L Bent
CD

E

L BentC

C

C

in plans.

details elsewhere

see appropriate

reinforcing steel,

slab end. For

Showing thickened

plans.

details elsewhere in

steel, see appropriate

end. For reinforcing

Showing thickened slab

"4
32 

flared reinforcing.

elsewhere in plans for

See appropriate details
"4

32 

2" (Typ)

L Bent
C

P or Z

D
P or Z

D

E

E

(Typ)

"2
12 

(T
y
p
)

2
"

E

bridge

width of

Bar E full

D

bridge

width of

Bar E full

B
a
r
s
 

D

3
"

P or Z

B
a
r
s
 

D

3
"

EE
E

D

P or Z

P or ZP or Z
P or Z

D

D

D

as shown

edge of slab

E parallel to

Place one bar

(Typ)

2"

P or Z

P or Z

L Bent
C

NOTED OTHERWISE

ENDS UNLESS

AT ALL SPAN

BENTS

INTERIOR

AT

BENTS

INTERIOR

AT

NOTED OTHERWISE

ENDS UNLESS

AT ALL SPAN

(T
y
p
)

(T
y
p
)

P or Z

Flange

L Beam

C

C

C

Flange

L Beam

C

C
L Bent

D

L Joint
C

E

D

E
E

D

L Joint
C

6" Min

(Typ)

Min

1'-6"

Min

1'-6"

FOR PRESTR CONC U-BMS 

AT THICKENED SLAB ENDS

PRESTR CONC I-BMS AND STEEL BMS

AT THICKENED SLAB ENDS FOR

INTERIOR BENTS FOR ALL SIMPLE SPAN BMS

AT SLAB CONTINUOUS OVER CONVENTIONAL

BAR SIZE

STEEL

REINFORCING

TABLE OF

(in.)

Spa

Max

OPTION 1 ~ PLAN OF SLABS WITH NORMAL REINFORCEMENT OPTION 1 ~ PLAN OF SLABS WITH SKEWED REINFORCEMENT

14

19

19 19

17
17 17

16

16
15

19 19
19

19

19

19

18

17

18

17
15

15 16

17

19

20

20
9

20

20

20

9 9

6

9

14

15

16

17

18

19

20

Z

UP

P

E

D

#4

#4

#4

#4

#4

18

~

18

9

9

16

P or Z 19 P or Z 19

END SLABS

THICKENED

AT

END SLABS

THICKENED

AT

6 6 6

See appropriate thickened slab end details for reinforcing and limits of thickened slab end.

  

Bars Z(#4) are required for sloped overhangs with U-Beams.

Where possible, Bars E(#4) may be extended into overhangs to replace Bars P(#4).

  

Add flared Bars E(#4)  (Min Spa = 6", Max Spa = 12") as required at panel ends.

  

Bars E(#4) not continuous over beam flanges must overlap beam flange 6" Min.

  

Maintain one Bar E(#4) parallel to panel ends (Typ).

  

PCP-FAB for details.

At connection with cast-in-place slab, extend longitudinal panel reinforcement.  See

  

Max Spacing as listed unless otherwise shown.

  

the top of the bedding strips at 8' o.c.

" deep, in4
1Butt adjacent bedding strips together with adhesive.  Cut v-notches, approx 

  

panels if necessary to maintain clear cover.

clear cover.  Transverse top slab reinforcement may rest on top of prestressed concrete

See Span Details and Thickened Slab End Details for top slab reinforcement and

E

D
D

E

CL Bent

Face of stem
Face of stem

D

E

Face of bkwl

Min

1'-6" 3" Min
(Typ)

3" Min

L Joint
C

DIAPHRAGMS FOR STEEL BMS

AT CONVENTIONAL END

BACKWALL FOR ALL BMS

AT SLAB OVER ABUTMENT

INVERTED-T BENTS FOR ALL BMS

AT SLAB CONTINUOUS OVER

steel required over stem.

for any additional reinforcing

See appropriate details elsewhere

OPTION 1 ~ ELEVATIONS AT BEAM ENDS

6

9 9

9

6

6

HL93 LOADING          SHEET 3 OF 4

Panel ~ (Typ)

Concrete

Prestressed

" (Typ)2
12 
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CONCRETE PANELS

PRESTRESSED

DECK DETAILS

PCP     

Standard
Division
Bridge

e
d
g
e

F
la

n
g
e

(See Span Details)

controlled joint

Const joint or flange

L Beam

flange

L Beam

controlled joint

Const joint or

controlled Joint

Constr joint or

e
d
g
e

F
la

n
g
e

flange

L Beam

flange

L Beam

panel (Typ)

concrete

Prestressed

Details)

(See Span

controlled joint

Const joint or

pcpstde1-19.dgn
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Ske
w

Face of Web

Face of Web

Bottom Flange

3
"

of Inverted-T Stem

of Abut Bkwl or Face

L Interior Bent, FaceC

M
in

"
2

1

~

2
" 

M
a
x

J
o
in
t

P
C

P

a
t
 
E

n
d

22
L Exp jointC

~

H
a
u
n
c
h

D
e
t
a
il
s

S
e
e
 
S

p
a
n

t
h
ic

k
n
e
s
s

S
la

b

For SEJ-A, SEJ-S(O), AJ, and Type A expansion joints only.

22

+
 
2
" 

M
a
x

t
h
ic

k
n
e
s
s

S
la

b

C

26

"4
32 

L Bent
C

C

C

(Typ)

~

(Typ)

conc panel

Prestressed

~ ~

~

~

~

~

~

~

CL Beams

CL Beams

21

C

23

24

22

21

BAR SIZE

STEEL

REINFORCING

TABLE OF

(in.)

Spa

Max

14

TOP FLANGE FOR SKEWS OVER 5°

MODIFICATION TO BEAM/GIRDER

OPTION 2 ~ SHOWING

14

Z

UP

P

E

D

#4

#4

#4

#4

#4

18

~

18

9

9

fascia Bms/Girders.

exterior side of

flange edges on

applicable to

a panel.  Not

edge supporting

shown for flange

of Bms/Girders as

Skew top flange

SPECIAL OPTION 2 CONSTRUCTION NOTES:

PanelEnd panel

OPTION 2 ~ PLAN OF SLAB

(Showing U-Beams; other beams similar)

D P or Z

(Typ)

end panel

Skewed

bend as neceeary.

edge (Typ).  Field

parallel to slab

Place first P

(Typ)

end panel

Skewed

D P or Z

6

s
t
r
ip

b
e
d
d
in

g

a
n
d

Showing I-Bm/I-Girder, U-Bms and Steel Bms similar.

C

21

~

H
a
u
n
c
h

D
e
t
a
il
s

S
e
e
 
S

p
a
n

t
h
ic

k
n
e
s
s

S
la

b

2424

23

21

H
a
u
n
c
h

D
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t
a
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s

S
e
e
 
S

p
a
n

t
h
ic

k
n
e
s
s

S
la

b

23

21

252727

OPTION 2 ~ ELEVATIONS AT BEAM ENDS

CONVENTIONAL INTERIOR BENTCONVENTIONAL INTERIOR BENT

End panel End panel

~

panel

adjacent

Bottom of

~

End panel24

6

s
t
r
ip

b
e
d
d
in

g

a
n
d

s
t
r
ip

b
e
d
d
in

g

a
n
d

H
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h

D
e
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il
s

S
e
e
 
S
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n
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h
ic
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n
e
s
s

S
la

b

23

~

End panel24 s
t
r
ip

b
e
d
d
in

g

a
n
d

23

INVERTED-T BENT

~

End panel24

2'-6" 2'-6"

25 2528

not shown.

reinforcing

for additional

See elsewhere

~
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CONCRETE PANELS

PRESTRESSED

JOINTS (BETWEEN BEAMS/GIRDERS OR AT INV-T STEM)

DECK DETAILS

PCP     

Standard
Division
Bridge

E
n
d
 
p
a
n
e
l

" 
M
a
x

4
1

F
lu

s
h
 
o
r
 

END PANEL AND TIMBER BOARD

ELEVATION EXAMPLE OF

to end panel(s) and seal interface.

if second panel is present, to adhere

continuous bead to both sides of board,

Apply construction adhesive in a

See "Option 2 ~ Elevation At Beam Ends".

Details)

(See Span

controlled joint

Const joint or

L Exp joint

L
 
E

x
p
 
j
o
in
t

joint or controlled joint)

L Interior bent (const

Panel against panel between beams/girders. Panel against beam/girder end in adacent span.

joint or controlled joint)

L Interior bent (const

controlled joint

L Const joint or

Inverted-tee stem

Panels against inverted-tee stem

25

26

27

28

timber board.

top of redwood

chamfer place along

" pyramid shape4
3

23

Inverted-T Stem between every slab bars T.

Place additional (#4) bar continuous 2'-6" beyond each side of

  

bars T.  Center (#4) bar on Joint.

Place additional (#4) bar 5'-0" in length between every slab

  

panel cannot encroach on required expansion joint opening.

" of expansion joint opening.  End2
1Place end panel within  

    

acceptable.

Permanent galvanized steel sheet form.  Removable formwork is

    

" thick board.4
3" of 2

1Place panel within 

  

beams/girders.  Do not extend into overhang.

bridge width and end board at exterior flange edge of fascia

" of centerline of bent or face of inverted-tee, across4
1within  

"Elevation Example of End Panel and Timber Board".  Place straight,

" pyramid shape chamfer along top of timber board.  See4
3Place  

" Max above panel.4
1board placed flush with top of panel or within 

" thick redwood timber board, leave in place.  Redwood timber4
3 

  

" thick.2
1joint hardware, provided bedding strip is not less than 

End panel may be set up to 2" lower to accommodate expansion

  

Zip Strip, Stress Lock, or equal as approved by the Engineer.)

" Vinyl or plastic joint former at controlled joints (Stress Cap,2
11 

      

Max Spacing as listed unless otherwise shown.

  

maintain clear cover.

may rest on top of prestressed concrete panels if necessary to

reinforcement and clear cover.  Transverse top slab reinforcement

See Span Details and Thickened Slab End Details for top slab

in the slab.

  Provide Bars AA, G, K and OA from standard IGTS

compressive strength must be 60 psi.

to the requirements of Item 422 except their minimum

  Bedding strips under skewed end panels must conform

made.

when modifications to expansion joint hardware are

joint fabricator.  Submit shop drawings for approval

is responsible for coordinating modifications with the

necessary to clear top of end panels.  The Contractor

standards AJ, SEJ-A and SEJ-S(O) is permissible if

  Bending of anchor studs of expansion joints shown on

bearing shop drawings.

Contractor.  Show appropriate changes on girder and

location, and dowel location with Engineer and

coordinate change in bearing type, bearing centerline

changed to use condition at abutment.  Fabricator must

bearing type at conventional interior bent must be

electing to skew whole end, girder end details and

  Fabricator may optionally skew the whole end.  When

submitting shop drawings for approval.

modification with the beam fabricator prior to

Contractor is responsible for coordinating this

must be modified as shown on this drawing.  The

  Top flanges of beams and girders on skewed bridges

into the cast-in-place slab.

  Do not extend the longitudinal panel reinforcement

".2
1distance from a saw cut edge to a panel strand is 1 

acceptable when approved by the Engineer.  Minimum

placement is recommended.  Saw cutting panels to fit is

centerlines prior to completing interior panel

  Placing panels adjacent to expansion joints and bent

as shown on the Thickened Slab End Details sheet.

slab reinforcing is not required.  Use the same top mat

  When Option 2 is chosen bottom mat of thickened end

pcpstde1-19.dgn
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C
L

A
I
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E

R
:

F
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E
:

D
A

T
E
:

a
t
 
6
" 

M
a
x
 
~
 
2
" 

M
in

Bar U

Bar U
1
'-

6
" 

6
" 

M
a
x

M
in

3" Max3" Max

")
2

1
",
-
1
 

2
1

3
"(

+
 

2'-0" Max (Typ)

2
"

Top of panel

2" 2" (Typ)6" 6"

be continuous.

Bars U may

" Min2
11 

5
" 

M
a
x

5
" 

M
a
x

1
" 

M
in

" Min2
11 

Min  Min

1
" 

M
in

C

L Beam flangeC

L Beam flange

See Span Details for beam spacing

Bars U

Edge of beam

Panel width varies (Max =9'-6")

Bars U

C C

Panel width varies (Max = 9'-6")

L Beam Flange

" for U40 beams2
15'-4 

See Span Details for dimension

" for U54 beams2
15'-11 

Bars U

"
8

3
2
 

L
o
n
g
it

u
d
in

a
l 

R
e
in
f

P
a
n
e
l 

w
id
t
h
 
(9
'-

6
" 

M
a
x
)

1
'-

6
" 

6
" 

M
a
x

M
in

4
"

2
"

2
"

Bar U

~

~

Min

2"

Min

"2
110 

(Typ)

" Rad2
11 

SECTION A-A

BARS U (#3)

TYPICAL SECTIONS FOR DETERMINING PANEL WIDTH

SPLICE DETAIL

REINFORCEMENT (WWR)

WELDED WIRE

T
r
a
n
s
v
e
r
s
e
 
r
e
in
f
o
r
c
in

g

p
r
o
j
e
c
t
io

n
 
(T

y
p
)

9" Min

2'-0" Max (Typ)

(Typ)12" 12"3"3"

1'-4" Min

Min Min
be continuous

Strand may

"
2

1
4
 

Top of panel

"
8

3
2
 

OPTIONAL STRAND FOR BARS U

Panel length = 5'-2" or greater

PRESTRESSED CONCRETE U-BEAMS

STEEL BEAMS

panel reinforcement)

to strands (transverse

for wires parallel

No splice required

" M
in

2
1

1
 

" M
in

2
1

1
 

5
" M

a
x

5
" M

a
x

3'-9" Min

2"

P
a
n
e
l 

w
id
t
h
 
(9
'-

6
" 

M
a
x
)

5
" 

M
a
x

1
" 

M
in

5
" 

M
a
x

1
" 

M
in

C

C

a
t
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r
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3
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TYPICAL NON-SKEWED PANEL PLAN TYPICAL SKEWED END PANEL PLAN

7

8

8

8

10

10

9

10

8
'-0

" M
a
x

3'-9" Min

12

10

10

for skewed end panels.)

(Not showing supplemental #4 bars

11

12

9

12

12

11

7
#4 reinf

Supplemental

L BeamCL BeamC

2

3

6

BEAMS OR GIRDERS

PRESTRESSED CONCRETE

(Only to be used with details shown elsewhere in the plans.)

1

1

2

3

4

5

6

Typ unless noted otherwise

Timber form work permissible this edge.

  

transverse reinforcing.

width for purpose of determining type of

Use length of indicated panel edge as panel

  

reinforcing.

horizontal legs in plane of transverse panel

parallel to transverse panel reinforcing with

At the fabricator's option, Bars U may be placed

  

edge in accordance with Item 424.

Recess strands on indicated panel

  

" Max, 1" Min.2
1End Cover 2 

  

Omit for 5 degree (1:12) skew and smaller.

reinforcing, 10 Spaces at 4" = 3'-4".

Provide (#4) bars under transverse

  

more than two sheets of WWR are allowed.

One Splice allowed per panel.  No

  

utilize all bedding strip widths.

Some laps shown in tables cannot

and bedding strip dimensions.

PCP standard for lap requirements

See Normal Grading Detail on

  

flared beams.

apply only to spans with

and Minimum dimensions

parallel beams.  Maximum

be used on spans with

Normal dimensions must

  

" strands may be used.2
1" or 8

3

Four loops required per panel.

  

Four loops required per panel.

  

dowels 1'-0" past panel end.

at 6" Max Spacing and extend

provide (#3) x 2'-0" dowels

past panel end.  Alternatively,

reinforcement 1'-0" (+2",-0")

slab, extend longitudinal panel

At connection with cast-in-place

Type

Beam Min MaxNormal

(In.) (In.) (In.)

Min MaxNormal

(In.) (In.) (In.)

11" to 12"

Over 12" to 15"

Over 15" to 18"

Over 18"

Top Flange Width

TABLE A TABLE B

TRANSVERSE PANEL REINFORCEMENT:

LONGITUDINAL PANEL REINFORCEMENT:

4 5 4 5

GENERAL NOTES:

HL93 LOADING

PCP-FAB     

DETAILS

PANEL FABRICATION

PRESTRESSED CONCRETE

" 
M
a
x
, 

1
" 

M
in

2
1

2
 

45° Maxskew

" (Typ)2
13 

2
1     3 2

13        2 

2
14        3        4 

2
16        4        7 

2
1     3 2

13        2 

       72
1     5 2

15 

2
16        5        7 

2
14        3        4 

2
14        3        4 

4
3     2 2

1       2 4
32 

4
1     6 2

15         3 

4
34          3       4 

4
1       3       3 4

13 

A

A

A

A

XSB12 - 15

XB20 - 40

Tx28-70

U40 - 54

VI

IV

C

B

A

reinforcing

panel

Longitudinal

skewed end panels with supplemental (#4) reinforcement.

reinforcement.  Must be placed above transverse panel reinforcement for

  Place longitudinal panel reinforcement above or below transverse panel

  No combination of longitudinal reinforcement options in a panel is allowed.

splice per panel is allowed.  See WWR Splice Detail.

Provide transverse wires to ensure proper handling of reinforcing.  One

0.22 sq in per foot of panel width.  Wires larger than D11 not permitted.

  4. Deformed Welded Wire Reinforcement (WWR) (ASTM A1064) providing

No splices allowed.

" Dia prestressing strands at 6" Max Spacing (unstressed).2
1  3. 

(unstressed).  No splices allowed.

" Max Spacing2
1" Dia prestressing strands at 4 8

3  2. 

  1. (#3) Grade 60 reinforcing steel at 6" Max Spacing.  No splices allowed.

reinforcement:

  Any of the following options may be used for longitudinal panel

  

  

  Place transverse panel reinforcement at panel centroid and space at 6" Max.

strands alone are not allowed). 

  For panel widths up to 3'-6", use (#4) Grade 60 reinforcing bars (prestressed

(#4) Grade 60 reinforcing bars may be used in lieu of prestressed strands.

(270k) prestressing strands with a tension of 14.4 kip per strand.  Optionally,

" Dia2
1" or 8

3  For panel widths over 3'-6" up to and including 5', use 

a tension of 14.4 kips per strand.

" Dia (270k) prestressing strands with2
1" or 8

3  For panel widths over 5', use 

  

  

panel layout.  A copy of the layout is to be provided to the Engineer.

by the Fabricator.  Permanently mark each panel in accordance with the

  A panel layout which identifies location of each panel must be developed

standard.

approval if fabrication is in accordance with the details shown on this

  Shop drawings for the fabrication of panels will not require the Engineer's

Institute (ICRI).

surface profile, inclusive, as specified by the International Concrete Repair

  Finish top of panel to a roughness between a No. 6 and No. 9 concrete

  Remove laitance from top panel surface.

  Do not use epoxy-coated reinforcing steel bar or strand in panels.

" chamfer along bottom edge of panel on beam side.4
3  Provide 

Minimum 28 day strength f'c=5,000 psi.

  Provide Class H concrete for panels.  Release strength f'ci=3,500 psi.

� Panel and � transverse reinforcing

" Chamfer along bottom edge of panel on beam side4
3

2
1"     8 2

1     4 2
16 

reinforcing

Transverse

reinforcing

Longitudinal

Panel length (8'-0" Max, 2'-10" Min)

Transverse reinforcing at 6" Spacing

reinforcement

Longitudinal

Panel length

flange

L Beam

Transverse reinforcing

Longitudinal reinforcing

T
ra

n
s
ve
rs

e
 re
in
fo
rcin

g
 a
t 6

" M
a
x

L Beam flange

L
o
n
g
it

u
d
in

a
l 
r
e
in
f
o
r
c
in

g

with panel and steel beam fabricators.

adjustment to stud connector placement

Contractor must coordinate necessary

See Table B See Table A

See Table A

flange

L Beam

of beam flange

Outside edge

beam flange

Inside edge of

pcpstde2-19.dgn

debonded strand add a #4 bar.

strands from corner.  For each

option to debond 2 or fewer

long, the Fabricator has the

For strands greater than 3.5'

3.5' long between panel edges.

thanDebond all strands less 

L
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      DECK FORMS      

    PERMANENT METAL   

PMDF      

SHEET 1 OF 2

" Min4
3

Plate

Joist

Place concrete in direction of lap

See Span Details

Slab thickness

SECTION THRU CONSTRUCTION JOINT

3

welded to PMDF

equal at 18" c.c. 

Anchor 2" long   or

Stirrup lock

PMDF

PMDF

if necessary

Field trim angle

of beam

flush with edge 

Position hangers 

1

PMDF

3
" 

M
a
x

1" Min (Typ)

1" Max (Typ)

if necessary

Field trim angle

4

4

PMDF

WITH STIRRUP LOCKS

U-BEAMS

WITH WELD ANCHORS

U-BEAMS

     where joined to wood forms.

     anchorage of metal form to slab concrete

     support edge of metal form and to provide

       Adequate provision must be made to

     forms must be used at construction joints.

Note:  In spans where PMD forms are used, timber

DESIGN NOTES:

CONSTRUCTION NOTES:

construction joints.

in the flutes and at headers and/or

proper vibration to prevent voids or honeycomb

to prevent damage to the forms, yet provide

concrete placement.  Attention must be given

must be approved by the Engineer prior to

  A sequence for uniform vibration of concrete

removed after curing of the slab.

Forms below a construction joint must be

used must be shown on the forming plans.

and forming details for any construction joint

unless shown on the plans.  The location of

  Construction joints will not be permitted

reinforcing steel is located in the flute.

entire width of the structure where main

  Flutes must line up uniformly across the

not be touched up.

Minor heat discoloration in areas of welds need

accordance with Item 445, "Galvanizing".

be thoroughly cleaned and repaired in

the galvanized coating has been damaged, must

  All permanently exposed form metal, where

in accordance with Item 448.

All welds must be made by a qualified welder

Field Welding", pertaining to fillet welds.

with the provisions of Item 448, "Structural

  Welding and welds must be in accordance

vertical loads.

Only welds or bolts must be used to support

torque-limiting devices to prevent stripping.

metal assembly screws must be installed with

shown on the the forming plans.  All sheet

welds, screws, bolts, clips or other means

  All attachments must be made by permissible

flanges.

must be placed in direct contact with beam

length of one inch at each end.  Form supports

supports and must have a minimum bearing

sheets must be securely fastened to form

directly on the top of beam flanges.  Form

  Form sheets must not be permitted to rest

measured parallel to the form flutes, minus 2".

the clear distance between beam flanges,

  The form design span must not be less than

      than 10'.

      more than 0.75", for design spans greater

      1/240 of the form design span, but not

      or less.

      more than 0.50", for design spans of 10'

      1/180 of the form design span, but not

is greater, shall not exceed the following:

reinforcement and concrete or 120 psf, whichever

  Maximum deflection under the weight of forms,

stress for weld metal must be 12,400 psi.

of the yield strength of the steel.  Allowable

these design loads must not exceed 75 percent

construction loads.  Flexural stresses due to

reinforcement and concrete plus 50 psf for

be designed for the dead load of the form,

  As a minimum, PMDF and support angles must

      skewed ends only. 

NOTE: This type is to be used for

Tight fit(T
y
p
) "8

5

M
in
 

PRECLOSED ANGLE HEADER

TYPES OF END CLOSURES

SIDE LAP DETAILS

Form supports

PMDF PMDF

GENERAL NOTES:

TYPICAL TRANSVERSE SECTIONS

1" Min (Typ)

1" Max (Typ)
1

2

3

2

1

4

(Typ)

Support

Form

wind hold down

and field bend for

8'-0" Max centers

Cut 2" wide tabs at

protective angle

from edge of

"2
1Terminate weld 

AT COMPRESSION FLANGES

STEEL BEAMS

AT TENSION FLANGES

STEEL BEAMS

subsidiary to Item 422, "Concrete Superstructures".

a bridge deck with Permanent Metal Deck Forms is considered

  All material, labor, tools and incidentals necessary to form

as a guide in preparation of the forming plans.

  The details and notes shown on this standard are to be used

The Contractor is responsible for the adequacy of these plans.

reserves the right to require modifications to the plans.

approval of these plans is not required, but the Department

sealed by a licensed professional engineer.  Department

positive method.  These plans must be designed, signed, and

notch effects by inclusion of separating sheet metal or other

provisions for protecting the tension flanges from welding

clearly show areas of tension flanges for steel beams and

conditions and size and location of welds.  These plans must

sheets, closures, fasteners, supports, connectors, special

These plans must show all essential details of proposed form

  Submit two copies of forming plans for PMDF to the Engineer.

and that of support angles and protective angles is 12 gage.

strength of 33 ksi.  Minimum thickness of PMDF is 20 gage

coating designation G165.  Steel must have a minimum yield

angles shall conform to ASTM A653, structural steel (SS), with

  Steel for Permanent Metal Deck Forms (PMDF) and support

necessary

angle if

Field trim 

3
" 

M
a
x

PMDF

1" Min (Typ)

1" Max (Typ)

I-GIRDERS WITH STIRRUP LOCKS

PRESTR CONC I-BEAMS AND

of beam

flush with edge 

Position hangers

1

3
" 

M
a
x

PMDF

if necessary

Field trim angle 

SLAB SECTION

TYP LONGITUDINAL 

I-GIRDERS WITH WELD ANCHORS

PRESTR CONC I-BEAMS AND

FOR PRESTR CONC TX-GIRDER BRIDGES:

lock

Stirrup 

(Typ)

support

Form

(Typ)

support

Form

beam

place in the

are cast-in-

Weld anchors

See Span Details

Slab thickness, 

See Span Details

Slab thickness,

(Typ)

support

Form

(Typ)

support

Form in the beam

cast-in-place

Weld anchors are

weld

Intermittent

See Span Details

Slab thickness,

(4'-0" Max Spa)

Tie strap

weld

Intermittent

angle (Typ)

Protective

or controlled joint

Construction joint

See Span details for cover requirements.

 

overlap is loaded first.

be such that the upper layer of the form

The direction of concrete placement will

 

and the weld joint.

metal must be provided between the flange

considered.  At least one layer of sheet

PMDF in tension flange zones will be

providing wind hold down resistance for

will not be permitted.  Other methods of

Welding of form supports to tension flanges

 

match reinforcing bars.

" if corrugations8
5Slab thickness minus 

pmdfste1-20.dgn

FOR PRESTR CONC U-BEAM AND STEEL GIRDER BRIDGES:

sheet for bottom mat reinforcing.

See Miscellaneous Slab Details, Prestr Concrete I-Girders (IGMS) standard

1

         beams/girders and subsidiary.
02-20:  Modified box note by adding steel

and additional concrete is subsidiary to Item 422 "Concrete Superstructures."

span details except all bottom mat bars are to be #5.  Bottom mat reinforcement

mat of slab reinforcement must match the top mat of reinforcing shown on the

Unless shown elsewhere in the plans, size, spacing, and orientation of bottom
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      DECK FORMS      

    PERMANENT METAL   

PMDF      

SHEET 2 OF 2

See Detail "A"

Slab thickness

See Span Details

C

C

elsewhere in plans

Perpendicular to joint

1

removable form

Permanent or

1'-3"

See Detail "A"

6
"

Slab thickness

See Span Details

1
C

FOR U-BEAMS

AT THICKENED SLAB END

forms

or removable

Permanent
PMDF

SECTION A-A

Dimension shown

Perpendicular to joint

See Span Details

I-GIRDERS AND STEEL BEAMS

FOR PRESTRESSED I-BEAMS,

AT THICKENED SLAB END

Slab thickness

See Span Details

See Detail "A"

Weld

L BentC

1

End diaphragm

form

removable

Permanent or

Slab thickness

See Span Details

C

1

forms

or removable

Permanent

WITHOUT THICKENED SLAB END

INV TEE STEM FOR CONC BEAMS

AT SLAB OVER ABUT BKWL OR

WITHOUT THICKENED SLAB END

FOR STEEL BEAMS

AT SLAB OVER INV TEE STEM

2"

2"

V
a
r
ia

b
le

1
" 

M
in

18" c.c. Max

Fasteners at 

DETAIL "A"

16 Gage (Min)

See Detail "B"

Slab thickness

See Span Details

C

C

1

End diaphragm

AND STEEL BEAMS

FOR PRESTRESSED I-BEAMS

AT CONC END DIAPHRAGM

Weld

See Detail "A"

C

Slab thickness

See Span Detailsrequired

Bent PL ~ size as

1" Min

1

form

removable

Permanent or

End diaphragm

WITHOUT THICKENED SLAB END

FOR STEEL BEAMS

AT END DIAPHRAGM

L Deck Jt

1" 

Min

1" 

Max

size as required

Bent PL or L ~

cut on skew

where form is

closure required

PMD Form, end 

1

5

match reinforcing bars

" if corrugations8
5Slab thickness minus 

18" c.c. Max

Fasteners at 

DETAIL "B"

in diaphragm

Anchors cast

DETAILS AT ENDS OF BEAMS

forms

or removable

Permanent 

   

C
L Existing beam

Compression

flange only

16
3 2"

"
2

1

"2
1

"2
13 

WIDENING DETAILS

SHOWING STEEL BEAMS

5

5

for I-girders or steel beams.

Showing I-beam block-out.  No block-out

C

A

A

"2
1

"2
13 

"
2

1

16
3 2"

at 4'-0" Max 

2" Flat Bar 12 Gage

5

12 Gage

Flat Bar

5

for break line location

See Span Details

C

I-BEAMS, I-GIRDERS AND U-BEAMS

SHOWING PRESTRESSED CONCRETE

L Deck joint

U-beam

Top of

at L brg ~ See Span Details

Top of slab to top of beam

Top of beam

L Deck joint

Top of beam

L Deck joint Top of beam

bent cap

Inverted tee

Top of beam

Top of beam

with beam flange

to ensure uniform contact

beam flange as necessary

Secure form support to

support

Form

lap joint

Permissible

as required

Bent plate, size 

shall be 40 ksi

Minimum yield stress of 12 gage bars

reinforcing bars

Existing

angle

support

PMDF

prestr I-girder

L Existing

4'-0" Max 

12 gage at

2" Flat bar

compression flange

flat bar 12 gage ~

tension flange

Protective angle ~

concrete slab

Existing

reinforcing bars

Existing

angle

support

PMDF

L Bearing

concrete slab

Existing

at L bearing ~ See Span Details

Top of slab to top of beam

L Bearing

pmdfste1-20.dgn

         beams/girders and subsidiary.
02-20:  Modified box note by adding steel
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Bevel

PLANS OF END CONDITIONS

Steel section

2
'-

0
" 
(U

s
u
a
l)

1
'-

6
" 

~
 
C

G
 
(p

a
n
 
f
o
r

m
)

Steel section ~

6
"

(T
y
p
)

~

~

REAR VIEWWELD LIMITS

MANUFACTURER

D.S. Brown Type SSCM2

8
1

Type R

Bevel

Type R Type SSCM2

WELD LIMITS

1

STEEL SECTION

smooth

Grind top

and back.

Weld top

1

2

Skew angle

Slab thickness Slab thickness

" and greater4
17 "4

1less than 7 

2
"

7
"

60°

4

barrier

rail or median

Toe of sidewalk,

1

2

3

4

shop weld

Miter and
1

1

2 2

2"

UPTURN DETAIL

SLAB BREAKBACKS

SHOWING SKEWS WITH

SLAB BREAKBACKS

SHOWING SKEWS WITHOUT

AND SLAB BREAKBACKS

SHOWING WITHOUT SKEWS

7

TYPICAL SECTIONS

Median barrier

not anchored to slab

Median barrier

anchored to slab

BELOW MEDIAN BARRIER

WITH OPEN DECK JOINT

AT MEDIAN BARRIER

End "2
11 

Rail

AT CONCRETE BRIDGE RAIL AT SIDEWALK

Rail

Sidewalk

Traffic side

BEHIND BRIDGE RAIL

AT SIDEWALK

AT RAISED MEDIAN

barrier

at toe of

End SEJ

Detail"

"Upturn

See

ADJACENT TO MEDIAN BARRIER

WITH OPEN DECK JOINT

Detail"

"Upturn

See

under barrier

SEJ continuous

SEJ

Detail"

"Upturn

See

5

Detail"

"Upturn

See

under barrier

SEJ continuous

Detail"

"Upturn

See

Watson Bowman Acme

FIELD SPLICE DETAIL

5

6

7

"16
7

(Typ)

"
8

5

(T
y
p
)

"8
5(T

y
p
)

"4
1

"
1
6

7

surface (Typ)

Conforms to slab

(Typ)
(T
y
p
)

"
8

5

" 
M
a
x

4
3

5
 

2

6

6

opening at 70° F

See table for joint

opening at 70°F

See table for jointsection

Steel

installation

joint system

Cast median after

adjustment

location may require

clear cover. Stud

to provide 1" Min

Cope as required

installation

after joint system

Cast or install barrier

Steel section

(alternate location)

6" C.C. Max

stud anchors at

" Dia x 0'-6"8
5(Typ)

slab surface

Conforms to

(alternate location)

6" C.C. Max

stud anchors at

" Dia x 0'-6"8
5

2

" at joint location4
1is less than 7 

Bend studs as shown when depth of CIP concrete

JOINT SIZE

(deg)

SKEW

0

15

30

45

MOVEMENT RANGE

REDUCED LONGITUDINAL

4" 5"

4.0"

4.0"

3.5"

2.8"

5.0"

5.0"

4.3"

3.5"

DESIGN NOTES:

AT STEEL POST BRIDGE RAIL

End "2
11 

SEJ

(A2R-400 OR A2R-XTRA) JOINTS

SECTION THRU D.S. BROWN

ACME (SE-400 OR SE-500) JOINTS

SECTION THRU WATSON BOWMAN

exceeds 35°

when skew

vulcanize seal

Cut and shop
point

Break

curb or parapet

Toe of rail,

TABLE OF SEALED EXPANSION JOINT INFORMATION

4" JOINT

Type

Seal

Opening

Joint

"4
31 SE-400

Type

Seal

SE-500

5" JOINT

2"

2"

A2R-XTRA"4
31 A2R-400

3 Opening

Joint

3

STRIP SEAL

joint opening

Determined by

concrete

Top of

C-C Max

spaced at 4'-0"

16
3L 2 x 2 x 

Shipping angle

5"

SHIPPING ANGLE

8
1

8
1

Erection bolts are not allowed.

be used if approved by the Bridge Division.

An alternate method of securing joint sections may

SHOWING D.S. BROWN (Ty SSCM2)

GENERAL NOTES:

FABRICATION NOTES:

CONSTRUCTION NOTES:

sejmste1-19.dgn

Align shipping angle perpendicular to joint.

See Span details for location of break point.

to rest at the junction of the studs.

studs, in either the bridge slab or approach slab,

Move transverse bars that are in conflict with SEJ

be noted elsewhere.

Other conditions affecting the joint profile should

Reduce for sidewalk or parapet heights less than 6".

installation openings.

These openings are also the recommended minimum

in sections must be approved by the Engineer.

Shape of steel section shown is typical.  Variations

prior to making splice.

Remove all burrs which will be in contact with seal

8

8

shop weld

Miter and

(skew).

by multiplying joint size by cosine

calculate reduced movement range 

  For other skews over 25 degrees,

joint size for skewed installations.

values to determine the correct

longitudinal movement.  Use table

reduced ability to accommodate

  Joints installed on a skew have

(All joints are similar.) (Studs are not shown for clarity.)

".2
1SEJ-M is 6 

  Minimum slab and overhang thickness required for the use of

on the plans.

  Provide sealed expansion joints in the size and at locations shown

 

  

Manufacturer's installation procedures.

  Clean and prepare seal cavity for seal installation as per the

in place. Grind smooth, and touch up with organic zinc-rich paint.

  Remove shipping angle immediately after each joint half is secured

sealed expansion joint.

diaphragms. Include cost of temporary bracing in the price bid for

steel, to prestressed beam stirrups, or to anchors cast in concrete

proper grade and alignment by welding braces to adjacent reinforcing

  Secure the sealed expansion joint in position and place to the

  

with the details shown on this standard.

not require the Engineer's approval if fabrication is in accordance

  Shop drawings for the fabrication of sealed expansion joints will

accordance with Item 446.4.7.3 and 446.4.7.4.

accordance with Item 446.2.  Prepare steel and apply paint in

in accordance with Item 445, "Galvanizing".  Provide paints in

required to galvanize when shown in the plans.  Provide galvanizing

accordance with Item 446, "Feild Cleaning and Painting Steel", unless

  Paint the entire steel section with System II or IV primer in

in the shop.

contact with seal.  Make all necessary field splice joint preparations

  Butt weld all shop and field splices and grind smooth areas in

  Weld studs in accordance with AWS D1.1.

splice distance to 2" Min and 4" Max.

than 2'-0" long and sufficient studs are added to limit the stud to shop

splice is permitted in each shipping length provided no piece is less

unless necessary for staged construction or widenings.  One shop

  Ship steel sections in convenient lengths of 10'-0" Min and 24'-0" Max

expansion joint.

  The seal must be continuous and included in the price bid for sealed

angle.  Do not use erection bolts.

Secure corresponding sections together for shipment with shipping

expansion joints (SEJ), check for fit, and match mark for shipment.

  Temporarily shop assemble corresponding sections of sealed
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Wingwall

of Abut

Limits

(Varies)

Wingwall Length

5'-0" Min

" Min4
1

" Max4
3

Same as Slab Same as Slab

Jt Opening Jt Opening

for payment

End of Bridge Rail

ROADWAY ELEVATION OF RAIL

Joint (See Detail)

L Intermediate WallC

Opening

6
"

INTERMEDIATE WALL JOINT DETAIL

Tool V groove

Form to here.

C

Connector

Terminal

L Thrie-Beam

1
2

3'-6"

Vertical Taper

1
'-

1
"

3'-0"

1'-8" 8"

Rail Offset

End of Back of

5
" R

"16
133 

1
'-

9
"

T
a
p
e
r
 

H
e
ig

h
t

(V
a
r
ie

s
)

ELEVATION

C

Slab or CRCP

Approach~

~
Wingwall

Top of Abut

SECTION

Connector

Terminal

L Thrie-Beam

1

4

2

2

3

4

TERMINAL CONNECTION DETAILS

R(#4)

Bars S Spa ~ 2"
2"2"

Joint Opening

Same as Slab

ELEVATION SHOWING TYPICAL REINFORCING PLACEMENT

" Min4
1

" Max4
3

2"

at taper

1" cover

to maintain

as necessary

reinforcing

Field bend

Joint (See Detail)

L Intermediate WallC
2"

(Typ)

6" Max Spa 6" Max Spa

S(#4)

S(#4)

Wingwall

Top of Abut
2"

(Typ)

at 6" Max

WU(#4) U(#4) at 6" Max

R(#4)4

1

2

3

4

TRAFFIC RAIL

SINGLE SLOPE

TYPE SSTR

Concrete Panel Length Concrete Panel Length

AT ABUTMENTS AT BENTS WITH SLAB EXP JOINTS AT BENTS WITHOUT SLAB EXP JOINTS

or Controlled Joint

Construction JointJoint (See Detail)

Intermediate Wall

Provide at all interior bents without slab expansion joints.

or Controlled Joint

Construction Joint

beyond nut.  Paint ends of cut-off bolts with Zinc-rich paint.

"4
3the MBGF Transition.  Cut bolts off after installation so as to extend no more than 

distributed pattern so to prevent damage or distortion of the Thrie-Beam Connection and

sidewalks are adjacent to back of rail.  Tighten the 5 Terminal Connection Bolts in a well

to avoid bolt holes and recesses.  Bolt recesses are only required when pedestrian

Percussion drilling is not permitted.  Adjust placement of reinforcing steel as necessary

" Dia x 2" deep recesses.  Form or core holes and recesses.2
1� 5 ~ 1" Dia holes and 2 

when Terminal Connections are required.

Bars S(#4) and centered 2'-0" from end of rail

Place 4 additional Bars R(#4) 3'-8" in length inside

  

be continued to the end of the railing.

Back of rail offset may, with Engineer's approval,

  

Increase 2" for structures with Overlay.

  

unless otherwise shown in the plans.

to the bridge rail and extend along the embankment

Fence".  Attach Metal Beam Guard Fence Transitions

to be paid for under the Item "Metal Beam Guard

Terminal Connectors and associated hardware are

rlstd014-19.dgn

F
o
o
t
p
r
in
t

Joint

Expansion

L Slab
C

C

of Slab.

Outside Edge

Abut Wingwall

of Slab or

Outside Edge

Traffic Side of Rail

L Concrete Rail FootprintC

R
a
il

Example showing Slab Expansion Joints without breakbacks.

PLAN OF RAIL AT EXPANSION JOINTS

L Rail Footprint and perpendicular to slab outside edge.

must be at the intersection of L Slab Expansion Joint,Joint 

L Concrete Rail Expansion Joint.  Location of Rail Expansion

C

C

rail, as shown.  

Fiber Material under concrete

" Preformed Bitumuminous2
1

Cross-hatched area must have

recycled tire rubber

" Rebonded2
1
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~

"4
14 

"2
11 

1
'-

0
"

2
'-

0
"

3
'-

0
"

1
'-

0
"

7"

1'-0"

or CRCP

Slab

Approach

"2
17 

(Typ)

SECTIONS THRU RAIL

"2
11'-2 

Chamfer

1" R or

ON BRIDGE SLAB

"4
14 

"
4

1
6
 

8
"

M
in

"2
11 

1
'-

0
"

2
'-

0
"

3
'-

0
"

R(#4)

7"

1'-0"

"2
17 

(Typ)

"2
11'-2 

Chamfer

1" R or

(Typ) (Typ)

OR CIP RETAINING WALLS

ON ABUTMENT WINGWALLS

E
q
u
a
l 

S
p
a
c
e
s

Face of Rail

Nominal

E
q
u
a
l 

S
p
a
c
e
s

" 
~
 
R
 
B
a
r
 
S

p
a

4
3

2
 

" 
~
 
R
 
B
a
r
 
S

p
a

4
1

4
 

Face of Rail

Nominal

E
q
u
a
l 

S
p
a
c
e
s

" 
~
 
R
 
B
a
r
 
S

p
a

4
3

2
 

" 
~
 
R
 
B
a
r
 
S

p
a

4
1

4
 

E
q
u
a
l 

S
p
a
c
e
s

R(#4)

S(#4)

WU(#4)

U(#4)

S(#4)

2

2

5

2

2

6

7

10

2

5

6

7

8

9

"
4

3
2
'-

1
0
 

"4
39 

Pin

Bending

" Dia 2
12 

"
4

1
2
'-

1
0
 

"
2

1

of slab or wall

may rest on top

Installed bar

E
q
u
a
l 

S
p
a
c
e
s

REINFORCEMENT (WWR)

OPTIONAL WELDED WIRE

" Min4
3

" Max2
11 

DESCRIPTION LONGITUDINAL WIRES VERTICAL WIRES

Total) Wire Area

   Minimum (Cumulative

Minimum

Maximum

Size Differential

Maximum Wire

No. of Wires Spacing

4"

E
q
u
a
l 

S
p
a
c
e
s

"
2

1
4
 

" Min4
3

" Max2
11 

1.067 Sq In. 0.267 Sq In. per Ft 

8

10 8"

of 40% or more of the larger wire.

The smaller wire must have an area

8
8

2

9

8

2

BARS WU (#4)

"4
34 

Pin

Bending

" Dia4
33 

"4
34 

Pin

Bending

" Dia4
33 

8"

BARS U (#4)

"
4

3
2
'-

1
0
 

"4
39 

Pin

Bending

" Dia 2
12 

"
4

1
2
'-

1
0
 

"
2

1

of slab or wall

may rest on top

Installed bar

BARS S (#4)

R(#4)

2'-0" 2'-0"6'-0" Min

(Typ)

2"

(Typ)

2"

Slot Slot

OPTIONAL SIDE SLOT DRAIN DETAIL

Bars S Spa ~ 2"

over slots.

2" cover

to maintain

as required

bars R(#4)

Adjust bottom

and a sidewalk surface, side drain slots will not be permitted.

When this rail is used as a separator between a roadway surface

be placed over railroad tracks, lower roadways, or sidewalks.

the plans or as directed by the Engineer.  Drains should not

Note: Side Slot Drains may be used where shown elsewhere on

R(#4)

S(#4)

U(#4) at 6" Max

S(#4)

(Typ)

6" Max Spa

required at slots.

cut bars S(#4) as

Field bend or
10U(#4)

slot drains

with side

panel length

end region of

3'-0" Min

2

2

2

9

2

Wall Joint

Intermediate

Joint or

Slab Expansion

O
p
e
n
in

g

3
" 

S
lo
t

OPTIONAL SIDE SLOT DRAIN
SECTION THRU

"
4

1
1
'-

1
0
 

"2
11 "2

11 

1
" 

M
in

GENERAL NOTES:

CONSTRUCTION NOTES:

MATERIAL NOTES:

TRAFFIC RAIL

SINGLE SLOPE

TYPE SSTR

Reinforcing Steel

Vertical

is 6'-0" and greator to side slot drain.

U(#4) bars at 6" Max when end region of panel length

length is less than 6'-0" to side slot drain.  Space

Space U(#4) bars at 4" Max when end region of panel

  

Bend or cut as required to clear drain slots.

  

No longitudinal wires may be within upper bend.

  

3" plus or minus to tie reinforcing.

Top longitudinal slab bar may be adjusted laterally

  

expense.

Such bars must be furnished at the Contractor's

in the slab with the approval of the Engineer.

additional longitudinal bars may be used

As an aid in supporting reinforcement,

  

traffic side of wall.

abutment wingwalls or retaining walls on

clear cover over horizontal reinforcing in

" when vertical reinforcing has closer4
15 

  

Increase 2" for structures with Overlay.

"
4

3
2
 

rlstd014-19.dgn

"
2

1
1
'-

4
 

recycled tire rubber

" Rebonded2
1

  Reinforcing bar dimensions shown are out-to-out of bar.

otherwise.

  Cover dimensions are clear dimensions, unless noted

  Average weight of railing with no overlay is 376 plf.

  Shop drawings will not be required for this rail.

details elsewhere in plans for these modifications.

modification for select structure types.  See appropriate

  Rail anchorage details shown on this standard may require

providing more than 5" movement.

  Do not use this railing on bridges with expansion joints

speeds of 45 mph and less.

fence transition is used, this rail can only be used for

guard fence transition is used.  When a TL-2 rated guard

used for speeds of 50 mph and greater when a TL-3 rated

crash test to meet MASH TL-4 criteria.  This rail can be

  This rail has been successfully evaluated by full-scale

  

  

                                    Epoxy coated ~ #4 = 2'-5"

                         Uncoated or galvanized ~ #4 = 1'-7"

  Provide bar laps, where required, as follows:

laps as required for reinforcing bars.

conditions in the table are satisfied.  Provide the same

configurations of WWR other than shown are permitted if

shown.  Combinations of reinforcing steel and WWR or

(ASTM A1064) may be substituted for Bars R and S, as

and WU unless noted otherwise.  Deformed WWR

of equal size and spacing may be substituted for Bars U

  Deformed Welded Wire Reinforcement (WWR) (ASTM A1064)

are epoxy coated or galvanized.

  Epoxy coat or galvanize all reinforcing steel if slab bars

  Provide Grade 60 reinforcing steel.

required elsewhere.

  Provide Class "C" concrete.  Provide Class "C" (HPC) if

  

  

shown in the plans or approved by the Engineer.

  The back of railing must be vertical unless otherwise

Type III, Class C or a Type V epoxy. 

” tall heavy epoxy bead with4
1" width x 8

3forming.  Provide a 

toe of traffic side of rail to concrete deck just prior to slip

  If rail is slipformed, apply an heavy epoxy bead 1” behind
in accordance with Item 445 “Galvanizing”.
and/or galvanized reinforcing with an organic zinc rich paint

two thirds of the cage.  Paint welded areas on epoxy coated

provide additional anchorage devices and weld in the upper

at any location on the cage.  If increased bracing is needed,

anchorage.  It is permissible to weld to bars U, WU and S

a minimum spacing of 3 ft between the cage and the

operations is acceptable.  Welding may be performed at

grade.  Tack welding to provide bracing for slipform

by the Engineer.  Provide sensor control for both line and

when approved by the Engineer, with equipment approved

  This railing may be constructed by the slipform process
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