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END OF RAIL DETAILS
AND

RAIL POST SPACINGS

FOR ONE OR TWO BAR METAL RAILS

A MINIMUM TENSILE STRENGTH OF 90,000 PSI IS ACCEPTABLE.
 � WIRE STRUT WITH"16

7
SHALL HAVE A MINIMUM TENSILE STRENGTH OF 100,000 PSI.  AS AN OPTION, A 

WIRE STRUT SHOWN IN THE CONCRETE INSERT ASSEMBLY DETAIL IS THE MINIMUM ALLOWABLE SIZE AND 

 

SHALL BE APPROVED BY THE ENGINEER.)

CONFORM TO OR EXCEED THE MECHANICAL REQUIREMENTS OF ASTM A307.  THE USE OF THIS ALTERNATE 
  GALVANIZED BOLT AND WASHER. THEY SHALL "8

5�  x 1" 4
3
 MAY BE USED AS AN ALTERNATE FOR THE

AND WASHER SHALL BE GALVANIZED.  ( AT THE CONTRACTOR'S OPTION, STAINLESS STEEL BOLT AND WASHER 
  BOLT WITH WASHER. BOLT SHALL CONFORM TO THE REQUIREMENTS OF ASTM A307. BOLT "8

5 � x 1"4
3

1 - 

 
."2

1
SHALL HAVE A MINIMUM LENGTH OF THREADS OF 1

FERRULES SHALL BE MADE FROM STEEL MEETING THE REQUIREMENTS OF AASHTO M169,  GRADE 12L14 AND 

STRUCTURAL CONCRETE INSERT

METAL RAIL TO END POST CONNECTION

THE STRUCTURAL CONCRETE INSERT ASSEMBLY SHALL CONSIST OF THE FOLLOWING COMPONENTS:

 � PIPE SLEEVES (IF REQUIRED) TO BE GALVANIZED."2
1

 

STANDARD CLAMP BARS  ( SEE METAL RAIL SHEET ).

 

305 STAINLESS STEEL.  CAP SCREWS TO BE CENTERED IN SLOTS AT 60°F.

CAP SCREWS FOR RAIL ATTACHMENT TO ANGLE SHALL CONFORM TO THE REQUIREMENTS OF ASTM F593 ALLOY 

 

SHALL HAVE N. C. THREADS.
 BOLT "8

5� x 1" 4
3

  BOLT WITH 2'' O.D. WASHER IN PLACE. THE "8
5� x 1" 4

3
 FERRULES SHALL ENGAGE A

 STRUCTURAL CONCRETE INSERT SHALL HAVE A WORKING LOAD SHEAR CAPACITY OF 4800 LBS.  THE "4
3

 
 PLATES SHALL CONFORM TO ASTM A36 GRADE 36 AND SHALL BE GALVANIZED AFTER FABRICATION."2

1

THE METAL RAIL TO END POST CONNECTION SHALL CONSIST OF THE FOLLOWING COMPONENTS:

ADHESIVE BONDING SYSTEM IS NOT REQUIRED.
 BOLT.  FIELD TESTING OF THE "2

1 � x 6"4
3

 BOLT SHALL APPLY TO THE "8
5� x 1" 4

3
THAT APPLY TO THE 

 BOLT AND 2'' O.D. WASHER.  ALL SPECIFICATIONS "2
1 � x 6"4

3
 BOLT WITH WASHER SHALL BE REPLACED WITH A

 "8
5� x 1" 4

3
 CONCRETE INSERT EMBEDDED IN THE END POST. IF THE ADHESIVE BONDING SYSTEM IS USED, THE

THE CONTRACTOR, AT HIS OPTION, MAY USE AN ADHESIVE BONDING SYSTEM IN LIEU OF THE STRUCTURAL 

 

SHALL BE INCLUDED IN THE VARIOUS PAY ITEMS.
  PLATES COMPLETE IN PLACE "2

1
  STRUCTURAL CONCRETE INSERT ASSEMBLY, AND THE"4

3
 THE COST OF THE

 
 STRUCTURAL CONCRETE INSERT WITH BOLT SHALL BE ASSEMBLED IN THE SHOP."4

3
 THE

 

SHALL BE INCLUDED IN THE UNIT CONTRACT PRICE BID FOR LINEAR FEET OF 1 OR 2 BAR METAL RAILS.

THE COST OF THE STANDARD CLAMP BARS AND CAP SCREWS USED IN THE METAL RAIL TO END POST CONNECTION 
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MATERIAL FOR SHIMS TO BE ASTM B209 ALLOY 6061-T6.

PAY LENGTH = LIN.FT.

MATERIAL FOR POSTS, BASES AND RAILS, EXPANSION BARS AND CLAMP BARS SHALL BE ASTM B221 ALLOY 6061-T6.

FOR END OF RAIL TO CLEAR FACE OF CONCRETE END POST DIMENSION, SEE STANDARD NO. BMR7.

CERTIFIED MILL REPORTS ARE REQUIRED FOR RAILS AND POSTS.  SHOP INSPECTION IS NOT REQUIRED.

METAL RAIL POSTS SHALL BE SET NORMAL TO CURB GRADE.

SHIMS SHALL BE USED AS NECESSARY FOR POST ALIGNMENT.

ALLOY 6351-T5 MAY BE SUBSTITUTED FOR ALLOY 6061-T6 WHERE APPLICABLE.

COATED WITH AN ALUMINUM IMPREGNATED CAULKING COMPOUND OF APPROVED QUALITY.

THE BASE OF RAIL POSTS, OR ANY OTHER ALUMINUM SURFACE IN CONTACT WITH CONCRETE SHALL BE THOROUGHLY

MATERIAL ON ALL STRUCTURES ON THE PROJECT FOR WHICH METAL RAIL IS DESIGNATED.

THE ALTERNATE MATERIALS; HOWEVER, THE CONTRACTOR WILL BE REQUIRED TO USE THE SAME RAIL

ACCORDANCE WITH THE REQUIREMENTS OF THE GENERAL NOTES AND THE FOLLOWING SPECIFICATIONS FOR

AT THE CONTRACTOR'S OPTION, METAL RAIL MAY BE EITHER ALUMINUM OR GALVANIZED STEEL IN

THE REQUIREMENTS OF ASTM F844 EXCEPT THEY SHALL BE MADE FROM ALLOY 304 STAINLESS STEEL.

CAP SCREWS SHALL BE ASTM F593 ALLOY 305 STAINLESS STEEL. WASHERS FOR RAIL ATTACHMENT SHALL MEET

POINT COLD DRIVEN AS PER DRAWING.

MATERIAL FOR RIVETS SHALL BE ASTM B316 ALLOY 6061-T6. RIVETS SHALL BE STANDARD BUTTON HEAD AND CONE 

PLACE OTHER JOINTS AS NEEDED.

PLACE ONE JOINT SPLICE JUST BEYOND THE 3RD RAIL POST FROM EACH END, TYPICALLY 14' FROM THE END. 

BE SPLICED AS DETAILED.  PANEL LENGTHS OF RAIL SHALL BE ATTACHED TO A MINIMUM OF THREE POSTS. 

RAILING SHALL BE CONTINUOUS FROM END POST TO END POST OF BRIDGE.  EACH JOINT IN RAIL LENGTH SHALL 

SPECIFICATIONS.

METHOD OF MEASUREMENT FOR METAL RAILS:  FOR LENGTH OF METAL RAILS TO BE PAID FOR, SEE THE STANDARD 

CURVATURE IN A UNIFORM MANNER ACCEPTABLE TO THE ENGINEER.

IN THE FIELD.  IN EITHER EVENT, THE RAIL SHALL CONFORM WITHOUT BUCKLING OR KINKING TO THE REQUIRED 

THE CONTRACTOR MAY, AT THEIR OPTION, HAVE THE REQUIRED CURVATURE IN THE RAIL FORMED IN THE SHOP OR 

CURVED RAIL USAGE:  WHERE RAILS ARE TO BE USED ON BRIDGES ON HORIZONTAL AND/OR VERTICAL CURVATURE 

THE APPEARANCE OF THE POST, BUT REMAIN VISIBLE AFTER RAIL PLACEMENT.

ON EACH POST. THE METHOD OF MARKING AND LOCATION SHALL BE SUCH THAT IT DOES NOT DETRACT FROM 

TO ENSURE FUTURE IDENTIFICATION OF THE FABRICATOR, A PERMANENT IDENTIFYING MARK SHALL BE PLACED 

DESIRED, SHALL BE SUBMITTED FOR APPROVAL.

MINOR VARIATIONS IN DETAILS OF METAL RAIL WILL BE CONSIDERED. DETAILS OF SUCH VARIATIONS, IF 

NOTES
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GRADE C AND SHALL BE GALVANIZED IN ACCORDANCE WITH ASTM A123.
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BOTTOM RAIL EXPANSION BAR

(7'' DROP)

(7'' DROP)

(6'' DROP)

(6'' DROP)

TYPE 1

TYPE 1

TYPE 2

TYPE 2

PLAN

"
1
6

7
3

"
1
6

7
3

"
8

7
6

"16
7

3"16
7

3

"8
7

6

"8
7

6

"4
1

8

"4
1

8

7
''7
''6
''

 ( TYP.)"4
1

ELEVATION

TYPE 2

TYPE 1

RIGHT SIDE VIEWLEFT SIDE VIEW

RPWRPW

5-BOLT METAL RAIL ANCHOR ASSEMBLY

(      ASSEMBLIES REQUIRED)

NOTES
STRUCTURAL CONCRETE ANCHOR ASSEMBLY

"8
1

"
2

1

"
8

3

"
8

3

"4
1

45° ( TYP.)

 B.

 C.

 D.

 E.

 F.

 G.

THE STRUCTURAL CONCRETE ANCHOR ASSEMBLY SHALL CONSIST OF THE FOLLOWING COMPONENTS:

 A.

"
4

3

TOTAL

TOP RAIL SHOWN

( MIDDLE & BOTTOM RAIL ARE SIMILAR )

AXIS

MINOR

AXIS

MINOR

SECTION

TO FIT RAIL

GRINDER - BOTH ENDS

BREAK ⅛''  RAD. WITH

⅝'' � BOLT WITH ROUND WASHER.
WITH CLOSED BOTTOM TO FIT

THREADED STEEL FERRULES 

TYPE 2 FERRULE

'' � BOLT WITH ROUND WASHER.4
3

WITH CLOSED BOTTOM TO FIT

THREADED STEEL FERRULES 

TYPE 1 FERRULE

 THICK WASHER (TYP.)"16
1

 I.D.,"32
17

 O.D.,"16
1

HEX HEAD CAP SCREW & 1

 � x 1"  STAINLESS STEEL"2
1
 � [13 THREAD] HOLE FOR" 2

1

( DRIVE FIT )

ALUMINUM PIN
 � x 1" LONG"4

1

  (TYP.)

WIRE STRUT

0.375" �

BOLTS TO BE TIGHTENED ONE-HALF TURN WITH A WRENCH FROM A FINGER-TIGHT POSITION.
 
IN PLACE SHALL BE INCLUDED IN THE PRICE BID FOR LINEAR FEET OF METAL RAIL.
THE COST OF THE METAL RAIL ANCHOR ASSEMBLY WITH BOLTS AND WASHERS COMPLETE
 
REQUIREMENTS OF ASTM A123
THE METAL RAIL ANCHOR ASSEMBLIES TO BE HOT DIPPED GALVANIZED TO CONFORM TO
 
90,000 PSI IS ACCEPTABLE.

 � WIRE STRUT WITH A MINIMUM TENSILE STRENGTH OF"16
7

AS AN OPTION, A 

ALLOWABLE SIZE AND SHALL HAVE A MINIMUM TENSILE STRENGTH OF 100,000 PSI.
WIRE STRUT SHOWN IN THE CONCRETE ANCHOR ASSEMBLY DETAIL IS THE MINIMUM 
 
SHALL BE APPROVED BY THE ENGINEER.
EXCEED THE MECHANICAL REQUIREMENTS OF ASTM A307.  THE USE OF THIS ALTERNATE

  GALVANIZED BOLTS AND WASHERS.  THEY SHALL CONFORM TO OR "4
1 � x 2"8

5
 THE 

OPTION, STAINLESS STEEL BOLTS AND WASHERS MAY BE USED AS AN ALTERNATE FOR 
OF ASTM A307.  BOLTS AND WASHERS SHALL BE GALVANIZED.  AT THE CONTRACTOR'S 

  BOLTS WITH WASHERS. BOLTS SHALL CONFORM TO THE REQUIREMENTS"4
1 � x 2"8

5
2 - 

 
SHALL BE APPROVED BY THE ENGINEER.
EXCEED THE MECHANICAL REQUIREMENTS OF ASTM A307.  THE USE OF THIS ALTERNATE

 GALVANIZED BOLTS AND WASHERS.  THEY SHALL CONFORM TO OR "2
1� x 2" 4

3
THE 

OPTION, STAINLESS STEEL BOLTS AND WASHERS MAY BE USED AS AN ALTERNATE FOR 
OF ASTM A307.  BOLTS AND WASHERS SHALL BE GALVANIZED.  AT THE CONTRACTOR'S 

  BOLTS WITH WASHERS. BOLTS SHALL CONFORM TO THE REQUIREMENTS "2
1� x  2" 4

3
 3 -

 
 FERRULES."8

5
 FOR "4

3
AND 1

 FERRULES "4
3
 GRADE 12L14 AND SHALL HAVE A MINIMUM LENGTH OF THREADS OF 2'' FOR

FERRULES SHALL BE MADE FROM STEEL MEETING THE REQUIREMENTS OF AASHTO M169, 

(TYP.)

3''  RAD.

DIMPLE "A"

DIMPLE "B"

3'-0''

1'-6''
( TYP.)

"16
5

50°-30'

"
4

1

"4
1

1
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STANDARD

3 BAR METAL RAIL

STD. NO. BMR7

SHEET 3 OF 3

 � NOT SHOWN FOR CLARITY )"2
1

( STIFFENER ON 

PLAN OF RAIL AND END POST

1'-4''

RAIL SECTION

H

H

"2
1

7

"4
3

"4
3

ATTACHMENT BRACKET

"4
1

"2
1

3

11''

"2
1

10

" 
�

2
1

6
''

3
''

3
''

"
3
2

3
2

6''

3''3''

SECTION H-H

4
''

11''

"2
1

10

"2
1

3

"
1
6

1
1

1

( FOR TOP & MIDDLE RAIL )

SECTION H-H

" �2
1

RAIL SECTION

 x 1"  SLOTS"16
13
 �

" � HOLE2
1� 1

� RAIL POST

STRUCTURAL CONCRETE INSERT

FERRULE

WIRE STRUT

ELEVATIONPLAN

*

STRUCTURAL CONCRETE 

INSERT

FERRULE

CLOSED-END

THE STRUCTURAL CONCRETE INSERT ASSEMBLY SHALL CONSIST OF THE FOLLOWING COMPONENTS:

A
P

P
R

O
X
. 
4
''

A.

B.

C.

D.

0.375" �

THE METAL RAIL TO END POST CONNECTION SHALL CONSIST OF THE FOLLOWING COMPONENTS:

( FOR BOTTOM RAIL )

METAL RAIL TO END POST CONNECTION 

A.

B.

C.

STANDARD CLAMP BARS ( STD. No. BMR6 ).

MEET THE REQUIREMENTS OF ASTM F844 EXCEPT THEY SHALL BE MADE FROM ALLOY 304 STAINLESS STEEL.

305 STAINLESS STEEL.  CAP SCREWS TO BE CENTERED IN SLOTS AT 60°F. WASHERS FOR RAIL ATTACHMENT SHALL 

CAP SCREWS FOR RAIL ATTACHMENT TO ANGLE SHALL CONFORM TO THE REQUIREMENTS OF ASTM F593 ALLOY 

BOLT SHALL HAVE N.C. THREADS.
 "8

5� x 1" 4
3

  BOLT WITH 2''  O.D. WASHER IN PLACE.  THE "8
5� x 1" 4

3
 FERRULES SHALL ENGAGE A

 STRUCTURAL CONCRETE INSERT SHALL HAVE A WORKING LOAD SHEAR CAPACITY OF 4,800 LBS. THE "4
3

 PLATES SHALL CONFORM TO ASTM A36 GRADE 36 AND SHALL BE GALVANIZED AFTER FABRICATION."2
1

FACE

ROADWAY

BAR CLAMP

STANDARD

CLAMP BAR

STANDARD

x 4" x 4" �" 2
1

x 4" x 11" �  AND" 2
1

ANGLE TO BE MADE FROM

CLAMP BAR

STANDARD

AND 2''  O.D. WASHER
  BOLT"8

5� x 1" 4
3

CONTACT POINTS)

R.P.W.( TYP. ALL

  STRENGTH OF THE WIRE.

  FERRULE SHALL DEVELOP THE TENSILE

* EACH WELDED ATTACHMENT OF WIRE TO

  THICK WASHER"16
1

 I.D.,"32
17

 O.D.,"16
1

SCREWS & 1

STAINLESS STEEL HEX HEAD CAP
"4

1 � [ 13 THREAD] x 1"2
1� 

 THICK WASHER"16
1

 I.D., "32
17

 O.D., "16
1

CAP SCREWS & 1

STAINLESS STEEL HEX HEAD
"4

1
1� [ 13 THREAD] x  " 2

1
 �

CONCRETE INSERT
  STRUCTURAL"4

3� 

A MINIMUM TENSILE STRENGTH OF 90,000 PSI IS ACCEPTABLE.
� WIRE STRUT WITH" 16

7
 SHALL HAVE A MINIMUM TENSILE STRENGTH OF 100,000 PSI.  AS AN OPTION, A

WIRE STRUT SHOWN IN THE CONCRETE INSERT ASSEMBLY DETAIL IS THE MINIMUM ALLOWABLE SIZE AND 

 

SHALL BE APPROVED BY THE ENGINEER.

CONFORM TO OR EXCEED THE MECHANICAL REQUIREMENTS OF ASTM A307.  THE USE OF THIS ALTERNATE 
  GALVANIZED BOLT AND WASHER.  THEY SHALL "8

5 � x 1"4
3

MAY BE USED AS AN ALTERNATE FOR THE 

AND WASHER SHALL BE GALVANIZED.  AT THE CONTRACTORS OPTION, STAINLESS STEEL BOLT AND WASHER 
 BOLT WITH WASHER. BOLT SHALL CONFORM TO THE REQUIREMENTS OF ASTM A307.  BOLT "8

5 � x 1"4
3

1 - 

 
."2

1
SHALL HAVE A MINIMUM LENGTH OF THREADS OF 1

FERRULES SHALL BE MADE FROM STEEL MEETING THE REQUIREMENTS OF AASHTO M169, GRADE 12L14 AND 

ADHESIVE BONDING SYSTEM IS NOT REQUIRED.
BOLT.  FIELD TESTING OF THE " 2

1 � x 6"4
3

 BOLT SHALL APPLY TO THE  "8
5� x 1" 4

3
 THAT APPLY TO THE

 BOLT AND 2'' O.D. WASHER.  ALL SPECIFICATIONS "2
1 � x 6"4

3
BOLT WITH WASHER SHALL BE REPLACED WITH A 

 "8
5 � x 1"4

3
CONCRETE INSERT EMBEDDED IN THE END POST. IF THE ADHESIVE BONDING SYSTEM IS USED, THE 

THE CONTRACTOR, AT THEIR OPTION, MAY USE AN ADHESIVE BONDING SYSTEM IN LIEU OF THE STRUCTURAL 

 

SHALL BE INCLUDED IN THE VARIOUS PAY ITEMS.
 PLATES COMPLETE IN PLACE "2

1
 STRUCTURAL CONCRETE INSERT ASSEMBLY, AND THE "4

3
THE COST OF THE 

 
 STRUCTURAL CONCRETE INSERT WITH BOLT SHALL BE ASSEMBLED IN THE SHOP."4

3
 THE

 

SHALL BE INCLUDED IN THE UNIT CONTRACT PRICE BID FOR LINEAR FEET OF 3 BAR METAL RAIL.

THE COST OF THE STANDARD CLAMP BARS AND CAP SCREWS USED IN THE METAL RAIL TO END POST CONNECTION 

"8
1

5 "2
1

3

4
''

"
2

1
2

"
2

1
4

DETAILS FOR ATTACHMENT BRACKET

TYP.

"
2

1
2

EA. SIDE

"32
27

"8
1

5

"
2

1
2

"
2

1
4

DETAILS FOR ATTACHMENT BRACKET

TYP.

" �8
3

( TOP & MIDDLE RAIL ONLY )

( BOTTOM RAIL ONLY )

� SLOTS

 END VIEW 

 PLAN 

 PLAN  END VIEW 
( FIX. AND EXP.)

 ELEVATION 

2''2''

4''  ELEVATION "2
1

1

NOTES

NOTES

RAIL SECTION

" �2
1

 THICK WASHER"16
1

 I.D., "32
17

 O.D., "16
1

CAP SCREWS & 1

STAINLESS STEEL HEX HEAD
"4

1
1� [ 13 THREAD] x  " 2

1
 �

SLOTS
 x 1"  "16

13
 �

" �2
1

" �2
1

" � HOLE2
1� 1

" � HOLE2
1� 1

"32
27

" � HOLE2
1� 1

 x 1"  SLOTS"16
13
 �

"
3
2

3
2

" �2
1

" 
�

2
1

" � HOLES (2)2
1� 1

SLOTS
 x 1"  "16

13
 �

� SLOTS

" � HOLES (2)2
1� 1

x 4" x 6" �" 2
1

x 6" x 11" �  AND" 2
1

ANGLE TO BE MADE FROM
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W.P. #1

SLAB

END DECK 

W.P. #2

1'
-
2
''

5ƒ''

8‹''

2‚''

1

BILL OF MATERIAL

FOR CONCRETE BARRIER RAIL ONLY

1

2

#5

#5

BAR NO. SIZE TYPE LENGTH WEIGHT

RAD.

ALL BAR DIMENSIONS ARE OUT TO OUT

NOTES

BAR TYPES

CLASS AA CONCRETE

CONCRETE BARRIER RAIL

S1

S2

BARRIER RAIL DETAILS

ELEVATION AT EXPANSION JOINTS

CHAMFER

CHAMFER

S

S

WHEN SLIP FORM IS USED. )

(  NOTE:  OMIT EXP. JT. MAT'L.

PLACE WITH GALVANIZED NAILS.

{ •'' EXP.JT.MAT'L HELD IN

*

*

*

REINFORCING STEEL

EPOXY COATED

1'-0•''

8''

1
1

‰
''

ƒ''

ƒ''

CONST. JT.

PLAN END OF RAIL DETAILS
FOR ADHESIVE ANCHORING AT SAWED JOINTS

3S5

S6

#5

#5 STR

*

*

THAN 10 FEET IN LENGTH.

IN LENGTH AND NO CONTRACTION JOINTS ARE REQUIRED FOR THOSE SEGMENTS LESS 

JOINT IS REQUIRED AT MIDPOINT OF BARRIER RAIL SEGMENTS LESS THAN 20 FEET 

THIRD POINT BETWEEN BARRIER RAIL EXPANSION JOINTS.  ONLY ONE CONTRACTION 

STANDARD SPECIFICATIONS. THE CONTRACTION JOINT SHALL BE LOCATED AT EACH 

FACES OF THE BARRIER RAIL AND IN ACCORDANCE WITH ARTICLE 825-10(B) OF THE 

GROOVED CONTRACTION JOINTS, •" IN DEPTH, SHALL BE TOOLED IN ALL EXPOSED 

REQUIRED.

BARS IS 18.6 KIPS. FIELD TESTING FOR THE ADHESIVE BONDING SYSTEM IS NOT 

SYSTEM, AFTER SAWING THE JOINT. THE YIELD LOAD FOR THE #5 S3, S4, S5 AND S6 

THE #5 S3, S4, S5 AND S6 BARS SHALL BE INSTALLED, USING AN ADHESIVE ANCHORING 

ALL REINFORCING STEEL IN BARRIER RAILS SHALL BE EPOXY COATED. 

PRIOR TO THE CASTING OF BARRIER RAIL.

WHEN FOAM JOINT SEAL IS REQUIRED, THE JOINT IN THE DECK SHALL BE SAWED

STRENGTH OF 3,000 PSI.

IN THAT SPAN HAS BEEN CAST AND HAS REACHED A MINIMUM COMPRESSIVE 

THE BARRIER RAIL IN EACH SPAN SHALL NOT BE CAST UNTIL ALL SLAB CONCRETE 

GUTTERLINE

#
5
 
`̀

B
''

B
A

R
S

#5 S1

#5 S24" 1'-0"

2'-0"

#5 S6

#5 S5

CONST.JT.
(LEVEL)END VIEW

#5 S6#5 S5

1•'' EXT.

11ƒ"

2
•
''

1'-6"

4‡" 9ƒ"

3…"

2
'-

7
"

1
1
-
#
5
 
`̀

B
''
 B

A
R

S

7
"

2
'-

8
"

3
'-

6
"

3
"

2ƒ" CL.

1
0
"

SIDE VIEW

#5 S6

OR

#5 S5

FIELD BEND

CONST. JT.

1'-0" 1'-0" #5 S1 & S2

@ 1'-0" CTS.
2
'-

8
"

1
0
"

2

SECTION S-S

CONST. JT.

AT DAM IN OPEN JOINT

SECTION THRU RAIL

4
''

4''

3''

5''

3''

(LEVEL)

WHEN SLIP FORM IS USED)
(THIS IS TO BE USED ONLY

``B'' BARS

IN SLAB OVERHANG

2-

CONST. JT.

( LEVEL )

1'-0''

( LEVEL )

#5 S2 @ 1'-0'' CTS.

1'-0'' CTS.

1''   GROOVES

#5 S1 @

BEAM BOLSTER

1•'' EXT.

3•''

2
•

"

2ƒ" CL.
2ƒ" CL.

7
"

2
'-

8
"

3
'-

6
"

1'-6"

4‡"

3…"

9ƒ"

5
"

5
"

3
'-

6
"

3
'-

4
"

3
"

4
"5
"

5
"

4
"

4
"

1
'-

3
"

4
"

3
'-

4
"

3
'-

4
"

7'-0"

1
1
-
#
5
 
`̀

B
''
 B

A
R

S

8ƒ"

4"

3

1
0
•

"

5•"

8
•

"

6
•

"

S
5

3'-5"

3'-3"

4'-11"

4

4

395

562

14

14

26'-4"#5B1* STR 580

1,565 LBS.

77 - #5S1 & #5S2 @ 1'-0' MAX CTS. 2'-4" 

SPAN A

PLAN

1
'-

9
‡

"

9
…

"

BARRIER RAIL 

CONCRETE 

STANDARD

H.ASSFOURA 03/15

2'-4"

S-6

END BENT #1

FILL FACE @

END BENT #2

FILL FACE @

#5 S2 (TYP.)

#5 S1 (TYP.)

DECK
BRGIN SLAB 

SLAB
FOR APPROACH 
10" BLOCKOUT 

S
5

3‚"  S5

33

STD. NO. CBR1

J. LOFTUS 10/15

(TYP.

RAIL DETAIL'' 

SEE ``END OF 

1
'-

1
0
"

1
'-

9
ƒ

"

2'-4" 

SLAB

1'-0" APPROACH 

SLAB

APPROACH 

1'-0" 

SHEETS

RAIL-SEE OTHER 

3 BAR METAL 

1/2" EXP JT (TYP)

DECK SLAB

BEGIN 

77

77

3 BAR RAIL - SEE OTHER SHEETS

80'-0"

3 SPACES AT 26'-8"

80.00 LIN. FT.

10.9 CU. YDS

(TYP.)

11-#5B1
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FOR DETAILS AND LOCATION OF THE RUBRAIL.

BOLTS OR DOWELS, SEE STANDARD SPECIFICATIONS.  SEE ROADWAY STANDARD 862.03
� BOLT IS 12 KIPS.  FOR ADHESIVELY ANCHORED ANCHOR " 8

5
 YIELD LOAD OF THE

 � X 6" BOLTS WITH WASHERS.  LEVEL ONE FIELD TESTING IS REQUIRED, AND THE "8
5

THE C6 X 8.2 RUBRAIL IS TO BE ADHESIVELY ANCHORED TO THE RAIL USING THREE 

REPAIRED TO THE SATISFACTION OF THE ENGINEER.

WILL NOT BE PERMITTED.  ANY CONCRETE DAMAGED BY THIS WORK SHALL BE
'' � HOLES SHALL BE FORMED OR DRILLED WITH A CORE BIT.  IMPACT TOOLS4

1
THE 1

CONTRACT PRICE BID FOR CONCRETE BARRIER RAIL.

THE COST OF THE GUARDRAIL ANCHOR ASSEMBLY SHALL BE INCLUDED IN THE UNIT 

SHARP POINTED TOOL.

AFTER INSTALLATION, THE EXPOSED THREAD OF THE BOLT SHALL BE BURRED WITH A 

ATTACHMENT, SEE SKETCH.

GUARDRAIL IS TO BE ATTACHED TO THE END OF BARRIER RAIL. FOR POINTS OF

THE GUARDRAIL ANCHOR ASSEMBLY IS REQUIRED AT ALL POINTS WHERE APPROACH

THE ENGINEER.)

REQUIREMENTS OF ASTM A307. THE USE OF THIS ALTERNATE SHALL BE APPROVED BY 

NUTS AND WASHERS. THEY SHALL CONFORM TO OR EXCEED THE MECHANICAL 
 � GALVANIZED BOLTS, "8

7
AND WASHERS MAY BE USED AS AN ALTERNATE FOR THE 

BE GALVANIZED.  (AT THE CONTRACTOR'S OPTION, STAINLESS STEEL BOLTS, NUTS 

CONFORM TO THE REQUIREMENTS OF AASHTO M291.  BOLTS, NUTS AND WASHERS SHALL 

BOLTS SHALL CONFORM TO THE REQUIREMENTS OF ASTM A307 AND NUTS SHALL 

WITH AASHTO M111.

FABRICATION, THE HOLD-DOWN PLATE SHALL BE HOT-DIP GALVANIZED IN ACCORDANCE 

THE HOLD-DOWN PLATE SHALL CONFORM TO AASHTO M270 GRADE 36. AFTER 

� BOLTS WITH NUTS AND WASHERS, RUBRAIL, AND ADHESIVELY ANCHORED BOLTS."8
7

4 -

 HOLD-DOWN PLATE AND"4
1
 THE GUARDRAIL ANCHOR ASSEMBLY SHALL CONSIST OF A

NOTES

FOR BARRIER RAIL
GUARDRAIL ANCHORAGE

STANDARD

STD. NO. GRA2

ANCHOR ASSEMBLY

� GUARDRAIL ANCHOR ASSEMBLY

� GUARDRAIL

11"

4" 4"

"
2

1
3

1
0
"

"
2

1
3

¼" HOLD-DOWN �

" � HOLES (TYP.)16
1� 1

END BENT #1 SHOWN, END BENT #2 SIMILAR.

DENOTES GUARDRAIL ANCHOR ASSEMBLY*

PLAN

PLAN

LOCATION OF ANCHORS FOR GUARDRAIL

SECTION E-E

GUARDRAIL ANCHOR ASSEMBLY DETAILS

SKETCH SHOWING POINTS OF ATTACHMENTS

ASSEMBLY

ANCHOR

GUARDRAIL

ASSEMBLY

ANCHOR

GUARDRAIL

END BENT

� JT. @

4"

4"

"4
3

6'-7

"4
3

6'-7

4"

4"

END BENT #1

� JT. @
END BENT #2

� JT. @

*

* *

*

TO BARRIER RAIL (TYP.)

ATTACHING RUBRAIL

ANCHORED BOLT FOR
 � X 6" ADHESIVELY"8

5

ANCHOR ASSEMBLY

� GUARDRAIL

FOR LOCATION OF GUARDRAIL ANCHOR

ASSEMBLY, SEE "PLAN" BELOW

GRADE

FINISHED

END BENT

� JT. @

E

4"

4"

2
'-
1
"

ELEVATION

E

FORMED HOLE (TYP.)

1¼" � DRILLED OR

¼" HOLD-DOWN �

WASHERS (TYP.)

BOLT WITH ROUND

� ⅞" � X 1'-3½"

ANCHOR ASSEMBLY

� GUARDRAIL

C6 X 8.2 RUBRAIL

GRADE

FINISHED

3
½
"

3
½
"

"
2

1
7SEE ROADWAY STD. 862.03

BARRIER RAIL (TYP.)

ATTACHING RUBRAIL TO
 � X 6" BOLTS FOR"8

5

ADHESIVELY ANCHORED



NOTES

-L-

67'-0"

FILL FACE

90°00'00" (TYP.)

8'-10" 8'-10"

(TYP.)

EMBEDMENT 

2'-0" PILE 

(14 REQ'D.)

4'-0" CTS.

#4B5 @ 

24 - #4U1 @ 1'-0" CTS.

WORKLINE

31

EA. PILE)

#4S3 (TYP. 

ELEVATION

PLAN

À GIRDER

(HP 12X53 PILES NOT SHOWN FOR CLARITY)

(DIMENSIONS ARE TYPICAL EACH GIRDER)

FILL FACE

 DETAIL ``A''

1
'-

7
•

1
'-

7
•

"

SEE DETAIL ``A''

1
'-

0
"

38'-6" 28'-6"

S-8

(TYP.)

7" 

(TYP.)

7" 

BAY)

CTS. (TYP. EA. 

& #5S2 @ 8" 

11-#5S1 

7"

1'-3"

2
'-

3
"

@ 5'-0" CTS.

3" HIGH B.B. 

{ GRD. A1{ GRD. A1 { GRD. A2 { GRD. A3 { GRD. A4 { GRD. A5

W.P. #1

{ GRD. A6 { GRD. A7 { GRD. A8

2'-7"8'-10"8'-10"8'-10"8'-10"8'-10"

4'-0"4'-0" 4'-0" 4'-0" 4'-0"

HP 12X53 PILES

6'-11•"

3
'-

3
"

2'-7"

16'-10†"29'-2„"

1'-4„" 5'-7Œ"

6'-11•" 6'-11•" 6'-11•" 6'-11•" 6'-11•" 6'-11•"

& PILES

{ CAP

PLANS)

(SEE CONTECH 

(8 REQ'D)

ELAST. BRG. PAD 

1'-2" x 6ƒ" 

3
…

"
3

…
"

6
ƒ

"

2
'-

3
"

7•" 7•"

1'-0" BACKWALL

À BEARING

À CAP

EL. 246.50 EL. 246.64 EL. 246.78 EL. 246.92 EL. 246.83
EL. 246.69 EL. 246.55

EL. 246.42
EL. 246.23 EL. 246.23 EL. 246.37 EL. 246.42EL. 246.56EL. 246.70EL. 246.65

4-#4B2

(AT FILL FACE)

TOP OF BACKWALL

EL. 248.02

(AT FILL FACE)

TOP OF BACKWALL

EL. 248.21

(AT FILL FACE)

TOP OF BACKWALL

EL. 248.40

(V
A

R
I

E
S
)

P
O

U
R
 
#
2

54 - #4U1 @ 1'-3" CTS4•"

54 - #4U2 @ 1'-3" CTS 4•"

EL 242.23 (LEVEL)

BOTTOM OF CAP

(P
O

U
R
 
#
1
)

M
I

N

4
'-

0
"

WORKLINE

END)

(TYP EA

@ 7" CTS.

2-#5S1 &#5S2 

7'-3"1'-7"

END BENT No. 1

SUBSTRUCTURE

LAP SPLICE CHART

BAR SIZE

#4

#5

#9

2'-5"

3'-0"

5'-4"

SPLICE

MINIMUM LAP

(2'-5" MIN. LAP)

(2 BAR RUNS)

4-#4B4 OVER PILES

RUNS)

(TWO BAR 

(EA. FACE)

#5B3

3'-0" 3'-0" 3'-0" 3'-0" 3'-0" 3'-0" 3'-0"2'-10"4'-0"4'-0"

2"

(TWO BAR RUNS)

2-#4K1 (EA.FACE) 

{ BRG

EL. 246.36

6" 6"

EL. 246.51

4-#9B14-#9B1
4-#9B1

4-#9B1

(TYP)

MATERIAL 

1" EXP JT 

 

 

THE START OF PILE DRIVING OPERATIONS.

TESTING AGENCY NO LESS THAN FIVE (5) BUSINESS DAYS PRIOR TO 

EQUIPMENT INFORMATION SHALL BE SUBMITTED TO THE OWNER'S 

QUALIFIED  ENGINEER. THE DRIVING CRITERIA AND PILE DRIVING 

3. PILE DRIVING CRITERIA SHOULD BE ESTABLISHED BY A 

TONS PER PILE.

2. DRIVE PILES TO A REQUIRED DRIVING RESISTANCE OF 100 

AXIAL (COMPRESSION) CAPACITY OF 70 TONS PER PILE.

PILES AT END BENTS 1 & 2 ARE DESIGNED FOR AN ALLOWABLE 

FOR PILE SPLICE DETAILS, SEE SHEET 3 OF 3.

ANCHOR BOLTS.

STIRRUPS IN CAP MAY BE SHIFTED AS NECESSARY TO CLEAR 

FOR BEARING DETAILS, SEE CONTECH DRAWINGS.
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NOTES

-L-

67'-0"

FILL FACE

90°00'00" (TYP.)

5-#9B2

8'-10" 8'-10"

(TYP.)

EMBEDMENT 

2'-0" PILE 

(14 REQ'D.)

4'-0" CTS.

#4B5 @ 

24 - #4U1 @ 1'-0" CTS.

WORKLINE

31

EA. PILE)

#4S3 (TYP. 

ELEVATION

PLAN

4-#10B1

À GIRDER

(HP 12X53 PILES NOT SHOWN FOR CLARITY)

(DIMENSIONS ARE TYPICAL EACH GIRDER)

FILL FACE

 DETAIL ``A''

1
'-

7
•

1
'-

7
•

"

SEE DETAIL ``A''

1
'-

0
"

38'-6" 28'-6"

S-9

(TYP.)

7" 

(TYP.)

7" 

BAY)

CTS. (TYP. EA. 

& #5S2 @ 8" 

11-#5S1 

7"

1'-3"

2
'-

3
"

@ 5'-0" CTS.

3" HIGH B.B. 

{ GRD. A1{ GRD. A1 { GRD. A2 { GRD. A3 { GRD. A4 { GRD. A5 { GRD. A6 { GRD. A7 { GRD. A8

2'-7"8'-10"8'-10"8'-10"8'-10"8'-10"

4'-0"4'-0" 4'-0" 4'-0" 4'-0"

HP 12X53 PILES

6'-11•"

3
'-

3
"

2'-7"

16'-10†"29'-2„"

1'-4„" 5'-7Œ"

6'-11•" 6'-11•" 6'-11•" 6'-11•" 6'-11•" 6'-11•"

& PILES

{ CAP

PLANS)

(SEE CONTECH 

(8 REQ'D)

ELAST. BRG. PAD 

1'-2" x 6ƒ" 

3
…

"
3

…
"

6
ƒ

"

2
'-

3
"

7•" 7•"

1'-0" BACKWALL

À BEARING

À CAP

EL. 245.46 EL. 245.60 EL. 245.74 EL. 245.88 EL. 246.02 EL. 245.93
EL. 245.79 EL. 245.65

EL. 245.52
EL. 245.33 EL. 245.33 EL. 245.47 EL. 245.52EL. 245.66EL. 245.80EL. 245.75

5•" 5•"

4-#4B2

(AT FILL FACE)

TOP OF BACKWALL

EL. 247.07

(AT FILL FACE)

TOP OF BACKWALL

EL. 247.25

(AT FILL FACE)

TOP OF BACKWALL

EL. 247.45

(V
A

R
I

E
S
)

P
O

U
R
 
#
2

54 - #4U1 @ 1'-3" CTS4•"

54 - #4U2 @ 1'-3" CTS 4•"

EL 241.33 (LEVEL)

BOTTOM OF CAP

(P
O

U
R
 
#
1
)

M
I

N

4
'-

0
"

WORKLINE

END)

(TYP EA

@ 7" CTS.

2-#5S1 &#5S2 

7'-3"1'-7"

 

 

FOR PILE SPLICE DETAILS, SEE SHEET 3 OF 3.

ANCHOR BOLTS.

STIRRUPS IN CAP MAY BE SHIFTED AS NECESSARY TO CLEAR 

FOR BEARING DETAILS, SEE CONTECH DRAWINGS.

END BENT No. 1

SUBSTRUCTURE

LAP SPLICE CHART

BAR SIZE

#4

#5

#9

2'-5"

3'-0"

5'-4"

SPLICE

MINIMUM LAP

(2'-5" MIN. LAP)

(2 BAR RUNS)

4-#4B4 OVER PILES

RUNS)

(TWO BAR 

(EA. FACE)

#5B3

3'-0" 3'-0" 3'-0" 3'-0" 3'-0" 3'-0" 3'-0"2'-10"4'-0"4'-0"

2"

(TWO BAR RUNS)

2-#4K1 (EA.FACE) 

{ BRG

EL. 245.61

W.P. #2

(TYP)

MATERIAL 

1" EXP JT 
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3

5

1HK.

H
K
.

HK. HK.

4

BILL OF MATERIALBAR TYPES

1'-3"

1'-8" ~

POUR #1

POUR #2

ALL BAR DIMENSIONS ARE OUT TO OUT.

FOR ONE END BENT

BAR NO. SIZE

#9

TYPE

1

LENGTH WEIGHT

#4 STR

STR

END BENT No. 2END BENT No. 1

45

60

4
5

60

POSITION OF PILE DURING WELDING.

DETAIL B

0''  TO „''

0''  TO „''

0
''
  

T
O
 
„
''

0
''
  

T
O
 
„
''

PILE SPLICE DETAILS

+
1
0
°

-
0
°

10°
0°

BACK GOUGE

BACK GOUGE
DETAIL A

DETAIL B

DETAIL A

PILE VERTICAL

OR VERTICAL

PILE HORIZONTAL

NOTES

53'-6"

2
8

1'-3''  LAP

44

SUBSTRUCTURE

DETAILS

END BENT 1 & 2 

8"

STEEL PILE

{ HP 12x53 

(E
A
. 

F
A

C
E
)

2
-
#
4
 

K
1
 

@
 
1
'-

0
" 

C
T

S
.

FACE

FILL 

JT.

CONST.

4-#9 B1

4-#9 B1

#5 B3 (EA. FACE)

#5 B3 (EA. FACE)

#5 B3 (EA. FACE)

#4 B7

1'-0"

2
" 

C
L
.

#4 U2

#5 V1

1'-0"

3" HIGH B.B.

CTS. OVER PILES

4-#4 B6 @ 4"  

4
'-

0
" 
(M

I
N
.)

2
'-

3
"

2
'-

0
"

6
"

6
"

6
"

(TYP.)

2" CL.

AT THIS POINT.

SEAT BUILDUPS ARE SHOWN 

ELEVATIONS BETWEEN BRIDGE 

5
"

3'-3"

#4 S3

1'-3"

#5 S2

#5 S1

SECTION A-A

1
'-

3
"

1
1
"

1
1
"

1'-0"

3
"

 8"

1'-7•" 1'-7•"

2" CL.

HP 12X53 STEEL PILES

NO: 8 LIN. FT.= 320 NO: 8 LIN. FT.= 320

HP 12X53 STEEL PILES

1
'-

6
"

U1

U2

U
1

U
2

2'-11"

3
'-

0
"

8"

3
'-

7
•

"
5
•

"

5•" 5•"2'-11"

2'-11"

#4 STR 3'-7"

3

4

#4 5 6'-6"

#5

#5

81

81

#423 7

B1

B2

B3

B4

B5

K1

S1

S2

S3

U1

#423 7U2

16

4

12

14

#5

#4

#4

STR

STR

37'-3"

23'-8"

34'-10"

34'-7"

2'-11"

8

32

11'-1"

3'-10"

5'-11"

6'-8"

2,026

63

436

185

27

185

936

324

139

95

240

4,656 LBS.
(FOR ONE END BENT)

REINFORCING STEEL

32.6 C.Y.

4.3 C.Y.

(FOR ONE END BENT)

CLASS A CONCRETE BREAKDOWN

OF BACKWALL

CAP & LOWER PART

BACKWALL

UPPER PART OF

TOTAL CLASS A CONCRETE 36.9 C.Y.

THIS SET OF PLANS FOLLOWS THE 2024 NCDOT STANDARD SPECIFICATIONS.

(2 REQ'D)

EXTEND TO EXISTING GROUND LINE

CORRUGATED STEEL SLEEVE

24" ~ 16 GAUGE GALVANIZED
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1
'-

0
"

4"

1
'-

0
"

4"

4
"

1'-0"

SECTION A-A

2
"

SECTION B-B

HORIZONTAL

2
"

4
"

6 X 6 - W1.4 X W1.4

WELDED WIRE FABRIC

6 X 6 - W1.4 X W1.4

WELDED WIRE FABRIC

6
"

5'-0" 5'-0"4'-0" 4'-0"

OPTIONAL POURING DETAIL

END BENT CAP OR HORIZONTAL

CONST. JT. TO BE NORMAL TO 

WIDTHS MAY VARY IN CURVED PORTION.

POUR A 4'-0'' STRIP FIRST. STRIP

5'-0" 5'-0"

POURING DETAIL

5'-0" 5'-0"

END BENT CAP OR HORIZONTAL

CONST. JT. TO BE NORMAL TO 

PORTION.

STRIP WIDTHS MAY VARY IN CURVED

SPA. @ 1'-6" CTS. MAX.

2'-0" LONG #4 BARS

ALTERNATE ``A''

* QUANTITY SHOWN IS BASED ON 5' POURS.

 SQUARE YARDS

END BENT 1

END BENT 2

60 INCHES WIDE

WELDED WIRE FABRIC

*

PLAN

SLOPE PROTECTION

4" INCH 

1 2

DETAILS

SLOPE PROTECTION

APPROX. L.F.

A

A

À -L-

J. LOFTUS 12-17

•
"

NORMAL TO CAP

4
"

4
"

2
"

2
'-

6
"

12" FABRIC BEYOND TOE WALL

EXTEND WELDED WIRE

IN THIS AREA

PROTECTION PAVING

PLANS FOR SLOPE

SEE ROADWAY

MODULUS SILICONE SEALANT

WITH JOINT SEALER OR GRAY LOW

KEEP FREE OF CONCRETE AND SEAL

JT. MAT'L.)

TAPE ON TOP OF EXP.

(PLACE DEBONDING

1" EXP. JT. MAT'L.

6 X 6 - W1.4 X W1.4

WELDED WIRE FABRIC

3'
-0

"

M
AX.

CONST. JT.

PERMITTED

DETAILS FOR ALTERNATE ``A"

NORMAL TO ROADWAY

SLOPE  2:1

MSE WALL 

END BENT #2 SHOWN, END BENT #1 SIMILAR

2'-0"

SECTION ALONG À ROADWAY WHEN FILL CATCHES AGAINST BARRIER RAIL

NORMAL TO WALL 4'-0"

24

24

BID PER SQUARE YARD FOR SLOPE PROTECTION. 

FABRIC AND #4 BARS, IF USED, SHALL BE INCLUDED IN THE CONTRACT UNIT PRICE

OF WELDED WIRE FABRIC LAPPING AT LEAST 6''.  THE COST OF THE WELDED WIRE

5' STRIPS AS SHOWN IN THE ``OPTIONAL POURING DETAIL'' WITH ADJACENT RUNS

1'-6"  MAXIMUM SPACING. SLOPE PROTECTION MAY BE POURED IN ALTERNATE 4' AND

DETAIL'' WITH 2'-0" LONG #4 BARS PLACED ALONG THE SLOPE BETWEEN STRIPS AT

SLOPE PROTECTION SHALL BE POURED IN 5' STRIPS AS SHOWN IN THE ``POURING

WELDED WIRE FABRIC REINFORCING SHALL BE 6 X 6 - W1.4 X W1.4, 60'' WIDE.

CONCRETE SURFACE SHALL BE FLOATED WITH A WOODEN FLOAT AND FINISHED.

SHOWN IN THE DETAILS ON THIS SHEET.  CONCRETE SHALL BE CLASS ``B''. THE

SLOPE PROTECTION SHALL CONSIST OF 4'' POURED-IN-PLACE CONCRETE PAVING AS 

6
"

50

50

STA. 17+96.00 -L-

BRIDGE @ 

WALL

FACE OF RETAINING

SLOPE PROTECTION

SLOPE PROTECTION
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STR

STR

STR

STR

BAR NO. SIZE TYPE LENGTH

*

*

A1

A2

B1

B2

REINFORCING STEEL

EPOXY COATED*

CLASS AA CONCRETE

#4

#4

#5

B3*

U1

POUR 1

POUR 2 (SIDEWALK)

TOTAL

STR

#4*

BAR
SIZE

#4

#5

#6

EPOXY 
COATED UNCOATED

SPLICE LENGTHS

NOTES

W.P. #1BEGIN APP. SLAB

PLAN @ END BENT 1

(TYP.)

90°-00'-00"

END APP. SLAB

PLAN @ END BENT 2

9"

 OF SLAB)

(BOTTOM

#4 A2

3"

9"

DIMENSIONS SHOWN ARE TYPICAL FOR BOTH APPROACH SLABS

N

N

3"

 OF SLAB)

(BOTTOM

#4 A2

SLAB)

(TOP OF

#4 A1

9"

6" BEVEL

1'-3"

6" BEVEL

1'-3"

3"

9"

 OF SLAB)

(BOTTOM

#4 A2

SLAB)

(TOP OF

#4 A1

END BENT 1

FILL FACE @

END BENT 2

FILL FACE @

BAR TYPE

W.P. #3

1

#4

1

G1 #4* STR
SLAB)

 OF(TOP

#4 A1

SLAB)

 OF(TOP

#4 A1

 OF SLAB)

(BOTTOM

#4 A2

3"

3
'-

0
"

(T
Y

P
.)

*

*

3
"

3
"

3
"

3
"

1'-11"

2'-5"

3'-7"

1'-7"

2'-0"

2'-5"

www.stewartinc.com

T   919.380.8750

Raleigh, NC 27603

Suite 1100

223 S. West St,

Firm License No. C-1051

ALL BAR DIMENSIONS ARE OUT TO OUT

WEIGHT

BILL OF MATERIAL

(2 REQ'D)

FOR ONE APPROACH SLAB

CONCRETE CORED SLAB

FOR PRESTRESSED

BRIDGE APPROACH SLAB

S-12

21

S
I

D
E

W
A

L
K

1
0
'-

0
"

STA. 17+41.00 -L-

STA. 18+37.00 -L-

STA. 18+51.00 -L-STA. 17+55.00 -L-

1
0
0
-
#
6
 

B
2
 

@
 
6
" 

C
T

S
. 
(B

O
T

T
O

M
 

O
F
 

S
L

A
B
)

1
0
0
-
#
6
 

B
2
 

@
 
6
" 

C
T

S
. 
(B

O
T

T
O

M
 

O
F
 

S
L

A
B
)

8

552

552

9'-4"

2'-0"

3'-4" 20

4,977 LBS.

32.7 C.Y.

35.6 C.Y.

14'-2"

14'-8"

14'-8"

5
0
'-

0
"

4
0
'-

0
" 
(C

L
E

A
R
 

R
O

A
D

W
A

Y
)

-L-

2.9 C.Y.

8
"

32

32

1,478

2,203

  

 

#78M STONE

1
'-

4
"

JOINT SEAL

OPENING

À JOINT

6"

2
" 

C
L
.

BARS

#5 ``B''

BARS

#6 ``B''
BARS

#4 ``A''

BARS

#4 ``A''

@ 3'-0" CTS. ACROSS SLAB

5‚" CONTINUOUS HIGH CHAIR UPPER ( CHCU ) 

FORMED

PREVENT BOND

ROOFING FELT TO

2 LAYERS OF 30 LB.

1
'-

2
"

8
"

4
" 

C
L
.

APPROVED WIRE BAR

SUPPORTS @ 3'-0'' CTS.

SECTION THRU SLAB

2 : 1 SLOPE

GEOMEMBRANE

IMPERMEABLE

(TYP.)

(ROADWAY PAY ITEM, SEE NOTES)

BRIDGE APPROACH FILL

LIMITS OF REINFORCED

SELECT MATERIAL

#4 ``A'' BARS

ROADWAY
#4 ``A'' BARS

GEOTEXTILE

NORMAL TO END BENT

DRAINAGE PIPE

PERFORATED

4'' • CORRUGATED

OPENING FOR

JOINT SEAL DETAILS'' SHEET.

ON ``STANDARD EXPANSION 

SEE JOINT SEAL DETAILS

15'-0" 15'-0"

(TOP OF SLAB, 2 BAR RUNS)

14-#4 A1 @ 1'-0" CTS.

(TOP OF SLAB, 2 BAR RUNS)

14-#4 A1 @ 1'-0" CTS.

(BOTTOM OF SLAB, 2 BAR RUNS)

14-#4 A2 @ 1'-0" CTS.

(BOTTOM OF SLAB, 2 BAR RUNS)

14-#4 A2 @ 1'-0" CTS.
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SEE SHEET 2 OF 2 FOR SECTION N-N.

REQUIREMENTS OF SECTION 1028-3 OF THE STANDARD SPECIFICATIONS.

SEALANT IS APPLIED. THE JOINT SEALER MATERIAL SHALL CONFORM TO THE 

SLAB IS CAST. THE JOINT SHALL BE CLEANED OF ALL DEBRIS BEFORE THE 

INTERFACE SHALL BE SAWED NO MORE THAN 12 HOURS AFTER THE APPROACH 

THE JOINT OPENING AT THE APPROACH SLAB/CONCRETE WEARING SURFACE 

 

BE PAVED. SEE ROADWAY PLANS.

DRAIN THE WATER AWAY FROM THE FILL FACE OF THE BRIDGE AND SHALL

AREA BETWEEN THE WINGWALL AND APPROACH SLAB SHALL BE GRADED TO 

FOR BRIDGE APPROACH FILL, SEE ROADWAY PLANS.
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ON APPROACH SLAB

DETAILS OF SIDEWALK

FILL FACE

N

N

*

PLAN

SECTION N-N

CONST. JT.
3" RAD.

2"

6
"

1'-0" CTS.

5"

CTS. IN SIDEWALK

 #4 G1 @

@ 7'-0'' CTS.

#4 U1 BARS

 * #4 U1 BARS

#4 G1 @ 1'-0" CTS.

#4 B3 BARS

*

S-13

2 2

SLAB DETAILS

BRIDGE APPROACH

10'-0"

@ EQUAL SPACING

6-#4 B3 BARS

N
I

A

R
D

O
T

E
DARG

FLOW 
LI

NE

E
P

O
L

S
F

O
MOTTOB

OT

NOTE:IF THE APPROACH SLAB IS NOT CONSTRUCTED IMMEDIATELY

AFTER THE BACKFILLING OF THE END BENT EXCAVATION,

GRADE TO DRAIN TO THE BOTTOM OF THE SLOPE AND PROVIDE

EROSION RESISTANT MATERIAL,  SUCH AS FIBERGLASS ROVING

OR AS DIRECTED BY THE ENGINEER TO PREVENT SOIL EROSION

AND TO PROTECT THE AREA ADJACENT TO THE STRUCTURE.

THE CONTRACTOR WILL BE REQUIRED TO REMOVE THESE

MATERIALS PRIOR TO CONSTRUCTION OF THE APPROACH SLAB.

TEMPORARY DRAINAGE DETAIL

CAP FLOW LINE ONLY WITH
EROSION RESISTANT MATERIAL

BACKFILL EXCAVATION HOLE
AND GRADE TO DRAIN

  SLAB

APPROACH

EARTH DITCH BLOCK

1
2
"

FILL SLOPE

ELBOW

ELBOW

TEMPORARY SLOPE DRAIN

TOE OF FILL

SECTION S-S

SECTION R-R

12" MINIMUM

END OF APPROACH SLAB

EROSION RESISTANT MATERIAL

TO 
PI

PE 
INLET

GRADE 
TO 

DRAI
N

1'-6" MIN. 

FLOW LINE

PLAN VIEW

TEMPORARY BERM AND SLOPE DRAIN DETAILS

R

 TEMP. SLOPE DRAIN

1'-0"

MIN.

R

FUTURE SHOULDER

2
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0
"

M
I

N
.

2
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6
" 

M
I

N
.

S

S

4'-0"

EARTH DITCH BLOCK

À

BRIDGE DECK

2'-0"MIN.

NOTE:

TEMPORARY DRAINAGE PIPE, 12 INCHES IN DIAMETER.

THE SLOPE DRAIN SHALL CONSIST OF A NON-PERFORATED

MAT, OR 3) CONCRETE, AS DIRECTED BY THE ENGINEER.

PLANT MIX, TYPE 1 OR TYPE 2, MIN. 2" DEPTH, 2) EROSION CONTROL

EROSION RESISTANT MATERIAL SHALL BE EITHER 1) ASPHALT

AND PROVIDE EROSION RESISTANT MATERIAL AS SHOWN.  THE 

DRAIN.  CONTRACTOR SHALL GRADE TO PIPE INLET 

THE CONTRACTOR SHALL PROVIDE TEMPORARY BERM AND SLOPE 

IMMEDIATELY AFTER THE CONSTRUCTION OF THE APPROACH SLAB,

M
I

N
.

2
'-

6
"

FOR EROSION CONTROL

CLASS ``B" STONE

FOR EROSION CONTROL

CLASS ``B" STONE

4'-0" MIN.

MATERIAL OVER PIPE

3" EROSION RESISTANT

(TO BE USED WHEN SHOULDER BERM GUTTER IS REQUIRED)

#4 U1 BARS @ 7'-0"

GUTTERLINE

SCREEDED OFF. 

APPROACH SLAB HAS BEEN 

INTO GREEN CONCRETE AFTER 

THE #4 U1 BARS MAY BE PUSHED 

5
"
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ELEVATION DETAIL 
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BRIDGE

WALL CONTINUATION

SEE CIVIL PLANS FOR

(39.50' LT.)

STA. 16+56.00 -L-

WALL MATCH LINE

(29.50' RT.)

STA. 16+56.00 -L-

WALL MATCH LINE

WALL CONTINUATION

SEE CIVIL PLANS FOR

ABOUT THIS LINE

WALL UNFOLDED

ABOUT THIS LINE

WALL UNFOLDED

WALL UNFOLDED AT 90 DEGREE WALL TURN POINTS

TOP OF WALL ELEV. 250.62

ELEV. 243.73

ELEV. 250.22

ELEV. 243.73

WALL AT WEST END BEGIN WALL POINT.

2.SEE CIVIL PLANS FOR CONTINUATION OF

AS PER GEOTECHNICAL STANDARDS.

1.PROVIDE MINIMUM WALL EMBEDMENT

NOTES:

WALL ENVELOPE

RETAINING WALL 1

WALL STEP

WALL STEP

END BENT CAP

100'-0" (TYP)

105'-3" (TYP)

WORK POINT #1

(TYP)
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WALL CONTINUATION

SEE CIVIL PLANS FOR

(39.50' LT.)

STA. 19+88.00 -L-

WALL MATCH LINE

(29.50' RT.)

STA. 19+88.00 -L-

WALL MATCH LINE

WALL CONTINUATION

SEE CIVIL PLANS FOR

ABOUT THIS LINE

WALL UNFOLDED
ABOUT THIS LINE

WALL UNFOLDED

WALL UNFOLDED AT 90 DEGREE WALL TURN POINTS

TOP OF WALL ELEV. 249.69

ELEV. 242.83

ELEV. 249.27

ELEV. 242.83

WALL AT WEST END BEGIN WALL POINT.

2.SEE CIVIL PLANS FOR CONTINUATION OF

AS PER GEOTECHNICAL STANDARDS.

1.PROVIDE MINIMUM WALL EMBEDMENT
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WALL ENVELOPE
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WALL STEP

WALL STEP

END BENT CAP
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WORK POINT #2
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18" MIN

 

 

 

 

WALL (SRW) UNIT (TYP)

SEGMENTAL RETAINING

 

BENCH

4' MIN

(FRONT SLOPE)

6:1 (H:V) OR FLATTER

FINISHED GRADE*

2%

(FRONT SLOPE)

2:1 (H:V) OR FLATTER

FINISHED GRADE*

OF WALL

BOTTOM

LEVELING PAD

TOP OF

WALL FACE

(TYP)

6" MIN

2" MIN

(TYP)

6" MIN

6" MIN

TOP OF WALL

  

MSE ABUTMENT WALL WITH SRW UNITS - TYPICAL SECTION

MATERIAL

FOUNDATION

a

6"

z
 =
  
  
 F

T

L

2%

CLEARANCE

3' MIN

6" MIN

EXTENSION

4" MIN

OVERHANG

(SEE COPING DETAIL)

CONCRETE COPING

IN ACTIVE ZONE

LENGTH OF REINFORCEMENT

L - REINFORCEMENT LENGTH** (TYP)

POLYESTER TYPE (PET) OR HDPE GEOGRID REINFORCEMENT (TYP)

AGGREGATE

COARSE

IF APPLICABLE

CONCRETE BARRIER,

SINGLE FACED PRECAST

ROD AND SILICONE SEALANT

NO. 78 STONE OR BACKER

AND WALL FILLED WITH

GAP BETWEEN BARRIER

ELEVATION

GRADE

CAP

END BENT

FINISHED GRADE*

BRIDGE APPROACH SLAB

REINFORCED ZONE)

(SAME TYPE AS

AGGREGATE

ROADWAY STANDARD DRAWING NO. 423.03)

TYPE 2 BRIDGE APPROACH FILL (SEE 

APPROACH FILL

LIMITS OF REINFORCED

MATERIAL

RETAINED

PROPOSED PILE OBSTRUCTION DETAIL FOR APPROVAL)

(FOR HDPE GEOGRID REINFORCEMENT, SUBMIT

SEE OBSTRUCTION DETAILS FOR PET GEOGRID REINFORCEMENT

3"

(SEE NOTE FOR PILE SLEEVES)

STEEL PIPE FILLED WITH SAND

16 GAUGE GALVANIZED CORRUGATED

27" DIA. FOR 14" H-PILE

24" DIA. FOR 12" H-PILE OR

12" OR 14" H-PILE

FOR MSE WALL

REINFORCED ZONE

LIMITS OF

AGGREGATE

F
A
IL

U
R
E
 S

U
R
F
A

C
E

E
N

D
 B

E
N

T

BACKWALL PLANE OF END BENT CAP)

(IN DIRECTION PERPENDICULAR TO THE

REINFORCEMENT CAP CONNECTION DETAIL.

OF END BENT CAP AS SHOWN IN THE GEOGRID

CONNECT GEOGRID REINFORCEMENT TO BACKWALL

TO RESIST THE FACTORED LOAD SHOWN.

USE UP TO 4 LAYERS OF GEOGRID REINFORCEMENT

STANDARD DRAWING NO. 816.02

ACCORDANCE WITH ROADWAY

AGGREGATE SHOULDER DRAIN IN

GEOTEXTILE

SEPARATION
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NOTES FOR WALL EMBEDMENT AND REINFORCEMENT LENGTH REQUIREMENTS.
**SEE MSE RETAINING WALLS PROVISION AND IF APPLICABLE, MSE WALL 

*SEE ROADWAY PLANS FOR FINISHED GRADE DETAILS.

(SEE SRW UNITS LEVELING PAD STEP DETAIL)

CONCRETE LEVELING PAD

CIP UNREINFORCED

H-PILE

(TYP)

2½" MIN

MACHINE DIRECTION (TYP)

GEOGRID REINFORCEMENT

CAP

END BENT

12" MIN (TYP)

6" MIN

BRIDGE APPROACH SLAB

DOWEL

 

 

 

SRW UNIT WIDTH (w)

w + OVERHANGELEVATION

GRADE

COPING DETAIL

SLOPE PROTECTION

4" THICK CONCRETE

CAP CONNECTION DETAIL

GEOGRID REINFORCEMENT

THE MD IS REQUIRED.
PP GEOGRIDS; CONTINUOUS PP GEOGRID REINFORCEMENT IN

(MINIMUM 2' SPACING IN CD BETWEEN CUTS).  DO NOT SPLICE 
ACCOMODATE VERTICAL SUPPORTS FOR END BENT FORMWORK 

CUTTING RIBS IN THE CROSS-MACHINE DIRECTION (CD) TO 
REINFORCEMENT IN THE MACHINE DIRECTION (MD) BY 

TO SRW UNITS. IF NECESSARY, SPLIT PP OR HDPE GEOGRID 
CAP WHEN PET GEOGRID REINFORCEMENT IS CONNECTED 
REINFORCEMENT CONNECTED TO BACKWALL OF END BENT

PP OR HDPE GEOGRID IS REQUIRED FOR GEOGRID 
GEOGRID REINFORCEMENT IS CONNECTED TO SRW UNITS.  
CONNECTED TO BACKWALL OF END BENT CAP WHEN HDPE 

*HDPE GEOGRID IS REQUIRED FOR GEOGRID REINFORCEMENT 

CONCRETE COPING

REINFORCED

CIP

UP TO 4 LAYERS MAX)

(4' MIN ROLL WIDTH,

REINFORCEMENT*

OR HDPE GEOGRID

POLYPROPYLENE (PP)

AND CAST INTO CONCRETE

STEEL WITH TIE WIRE

SECURED TO REINFORCING

CROSS-MACHINE DIRECTION

1 HDPE GEOGRID RIB IN

2 PP GEOGRID RIBS OR

PILE SLEEVE
FACTORED LOAD = 2 KIPS/FT

WALL DETAILS
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