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SHAFT RESISTANCE FACTORS

SIDETIP
PIER 1SERVICE LIMIT STATE

STRENGTH LIMIT STATE
EXTREME EVENT
LIMIT STATE

PIER 1

PIER 1

0.40

NOMINAL SHAFT RESISTANCE, UNFACTORED (KIPS)
SKIN FRICTION RESISTANCEEND BEARING RESISTANCE

PIER 1
PIER 2

SERVICE LIMIT STATE

STRENGTH LIMIT STATE

EXTREME EVENT
LIMIT STATE

UPLIFT RESISTANCE

PIER 1
PIER 2
PIER 1
PIER 2

1700 2900

2500
2500

1700
1700
1700
1700
1700

2900
2900
2900

2900

2500
2500

2900
2900
2900

RESISTANCE FACTOR,
ΦBEARING RESISTANCE,

ΦSTAT UPLIFT,
ΦUP

LIMIT STATE

0.400.55

1.0

1.0

1.0

1.0

1.0

1.0
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6
L (LENGTH)

WELD DIMENSIONS (IN)
ESBAR SIZE
31638#6SPIRALS

714716#7HOOPS
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12" INNER
LAYER (TYP.)

14"
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GIRDER NOTES
1. PLAN LENGTH SHALL BE INCREASED AS NECESSARY TO COMPENSATE FOR SHORTENING

DUE TO PRESTRESS AND SHRINKAGE.

2. ALL PRETENSIONED AND TEMPORARY STRANDS SHALL BE 0.6"∅ AASHTO M203 GRADE
270 LOW RELAXATION STRANDS, JACKED TO 202.5 KSI.

3. GIRDER SHALL BE FABRICATED WITH AN UPWARD CAMBER AS SHOWN IN THE GIRDER
PRECAMBER DIAGRAM, THIS SHEET.

4. PRECAMBER DIMENSIONS SHOWN ARE MEASURED FROM THE CHORDED LINE BETWEEN
GIRDER ENDS AT GIRDER TENTH POINTS AND SHALL BE MIRRORED ABOUT ℄ SPAN.
GIRDER SHALL HAVE RADIAL ARC BETWEEN POINTS SHOWN.

5. ALL STRAND LOCATIONS SHALL BE MEASURED FROM THE BOTTOM OF THE GIRDER.
STRAND VERTICAL ALIGNMENT SHALL BE PARALLEL TO BOTTOM FLANGE.

6. CAMBER DIMENSIONS SHOWN ARE PRIOR TO STRAND RELEASE.

7. REFER TO SHEET B14 FOR SCREED SETTING DIMENSIONS.

8. SEE DECK REINFORCING PLAN AND SECTION AND UTILITY ATTACHMENT DETAILS SHEET
FOR BLOCKOUTS FOR UTILITY SUPPORTS.

TOP
FLANGE
WIDTH
"W"

1 2

GIRDER PRECAMBER DIAGRAM

CHORD LINE

0.0L 0.1L 0.2L 0.3L 0.4L 0.5L

BOTTOM OF GIRDER

GIRDER TENTH POINTS

0.6L 0.7L 0.8L 0.9L 1.0L

8/8/2025



34" CHAMFER OR
0.6" HALF ROUND
DRIP GROOVE

EXTERIOR EDGE OF
EXTERIOR GIRDER

ALL OTHER
LOCATIONS REINFORCEMENT AND

STRANDS NOT
SHOWN

SEE DETAIL
(TYP.)

AHEAD ON STATIONING

END 2END 1

GIRDER PLAN

6"∅ HOLE THROUGH
TOP FLANGE.
OMIT ON EXTERIOR
SIDE OF EXTERIOR
GIRDER. ADJUST
REINF. AS REQUIRED
(TYP.)

1

HARPING POINT

GIRDER ELEVATION

1
3

5

7

9

2

4

6

8

10

3
7

9
27

15
21

11
25
39

17
31
37

13
23
35

19
29
33
43

5
1
41
45

6
2
20
30

14
24

18
32

42

12
26

34

16
22

36

10
28

38
46

4
8

40
44

HARPED STRAND LOCATION
SEQUENCE
SHALL BE AS SHOWN    ,    ETC.

STRAIGHT STRAND LOCATION SEQUENCE
SHALL BE AS SHOWN    ,    ETC.

C.G. TOTAL
HARPED
STRANDS

HARPED STRANDS
BUNDLES (TYP.)

C.G. TOTAL
STRAIGHT
STRANDS

C.G. TOTAL
HARPED STRANDS

TOP OF GIRDER

1112
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ΦΦ
BEARING RECESS TO REMAIN
HORIZONTAL, NOT PARALLEL TO BOTTOM
OF GIRDEREND OF

GIRDEREXTEND STRAIGHT
STRANDS IDENTIFIED
IN GIRDER SCHEDULE

SAWTEETH

PLAN

ELEVATION

SAWTEETH SHALL BE FULL WIDTH
OVER AREA SHOWN

SAWTEETH AREA
(TYP.) HARPED STRANDS

END OF GIRDER

1 1116"∅ MIN. STRAND CHUCK OR ASTM A108 2 34"∅ x
1 18" STRAND ANCHOR. ANCHOR STRAND WITH WEDGES
BEFORE ERECTION. VERIFY WEDGES ARE SEATED TIGHTLY
IMMEDIATELY BEFORE PLACING DIAPHRAGM CONCRETE.

ΦΦ
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FIELD BEND
ALT. SIDES
G6 

(ALL DIMENSIONS ARE OUT TO OUT)

FIELD BEND G4 TO OBTAIN
1 12" COVER AT PAVEMENT
SEAT OR EXPANSION JOINT

IF NECESSARY
G4  #4 WITH
2'-0" MIN.
SPLICE

REINFORCEMENT END ELEVATION
STAIGHT AND TEMPORARY STRANDS NOT SHOWN FOR

CLARITY.
WF66TDG SHOWN, OTHERS SIMILAR

HARPED
STRANDS

 GIRDER

G3  #4

G1  #5

G6  W12
(TYP.)

G7  #3
(TYP.)

G5  #5
(TYP.)

G8  #5
(TYP.)

STRANDS NOT SHOWN

BRIDGE RAIL REINF.
SEE SHEETS B17 AND

B18 FOR DETAILS

ADD 3" ADDITIONAL
LENGTH AND FIELD BEND
TO SUIT "A" DIMENSION,
TYP.

CONT. #4 (2'-0" MIN. SPLICE)
INSIDE BRIDGE RAIL REINF. HOOK,
TYP.
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DIMENSIONS ARE NORMAL TO ℄ PIER

DIAPHRAGM

18" THICK BUTYL
RUBBER
SHEETING

WALL

BOND WITH ADHESIVE
6" EACH SIDE DIAPHRAGM

18" THICK x 3'-0"
WIDE BUTYL RUBBER

SHEETING

ABUTMENT WALL

BOND WITH ADHESIVE
THIS SURFACE ONLY

BRIDGE APPROACH SLAB ANCHOR
SEE "BRIDGE APPROACH
SLAB DETAILS" SHEETS

STEEL TROWELED
FINISH

CONSTRUCTION JOINT WITH
ROUGHENED SURFACE

BACK OF
PAVEMENT SEAT

BRIDGE DECK
REINFORCEMENT, TYP.
TOP OF BRIDGE
DECK

601
#6

GIRDER (CAMBER
NOT SHOWN)

ABUTMENT

END OF GIRDER

604 #4 STIRRUP
601 #6

602 #4, TYP.
603 #4
STIRRUP

605 #4
TIE

18" THICK BUTYL
RUBBER SHEETING

ELEVATION - END DIAPHRAGM

2 602 #4 (2'-0"
SPLICE WHEN
REQUIRED)

2 601 #6 (2'-2" SPLICE
WHEN REQUIRED) AND 1 602
#4

3 602 #4 (2'-0"
SPLICE WHEN
REQUIRED)

2 601 #6 (3'-0"
SPLICE WHEN
REQUIRED)

FILL GAPS BETWEEN BLOCKOUT AND
CASING AND BETWEEN CONDUITS AND
CASING WITH GROUT TYPE 4.

1. GIRDERS SHALL BE HELD RIGIDLY IN PLACE WHEN DIAPHRAGMS
ARE PLACED.

2. EXTENDED STRANDS AND GIRDER REINFORCING NOT SHOWN FOR
CLARITY.

3. WITHIN BLOCKOUTS, WRAP EACH CONDUIT WITH 18" BUTYL
RUBBER SHEET AND THEN FILL VOID SPACE WITH NON-SHRINK
GROUT.

NOTES:

UTILITY CONDUITS
BY OTHERS

12"∅ STEEL CASING
FOR UTILITY CONDUITS,
SEE SHEET B01 FOR
LAYOUT AND DEPTH 14"∅ SMOOTH

WALL PVC
BLOCKOUT FOR
12"∅ STEEL
CASING

8/8/2025
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SECTION B

1'-6"

1½" MIN.
6" MAX. THREAD

ANCHOR DETAIL
ASTM A-307

1"∅ BOLT (TYP.)

FACE OF WEB

1. GIRDERS SHALL BE HELD RIGIDLY IN PLACE WHEN DIAPHRAGMS
ARE PLACED.

2. IT MAY BE NECESSARY TO THREAD REINFORCING BARS THROUGH
HOLES IN GIRDERS PRIOR TO PLACING EXTERIOR GIRDERS.

3. WITHIN BLOCKOUTS, WRAP EACH CONDUIT WITH 18" BUTYL
RUBBER SHEET AND THEN FILL VOID SPACE WITH NON-SHRINK
GROUT.

NOTES:

ELEVATION - INTERMEDIATE DIAPHRAGM
6" x 12" RECTANGULAR
BLOCKOUT

8/8/2025
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OUTSIDE ELEVATION -
CONCRETE BARRIER TO
GUARDRAIL CONNECTION

TOP OF
ROADWAY

PROVIDE 5 - 78"∅ ROCKET/KOHLER F-50.
LANCASTER MALLEABLE, OR
DAYTON/RICHMOND F-62 FLARED THIN
SLAB FERRULE INSERTS OR APPROVED
EQUAL (TYP.). RESIN-BONDED ANCHORS
MAY BE SUBSITITUTED.

P 12 X 9 X 9L

METAL
RAIL

CONCRETE

W8x24

C8x11.5

4-4 12" x 34" x 316"
BARS
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BENDING DIAGRAM

 AP7  £

£ = EPOXY COATED REINFORCING STEEL

 AP8
£

NOTE: ALL DIMENSIONS ARE OUT TO
OUT

 AP4  £
ß

PLAN

1. ALL EDGES OF BRIDGE APPROACH SLAB SHALL HAVE 12" RADIUS EXCEPT
AT LONGITUDINAL JOINTS AND ADJACENT TO L-TYPE ABUTMENTS.

2. LONGITUDINAL JOINTS SHALL BE PLACED ON LANE LINES AND SHALL BE
CONSTRUCTED AND SEALED IN ACCORDANCE WITH STD. SPEC. SECTION
5-05.3(8). JOINTS MAY BE EITHER A SAWCUT CRACK CONTROL JOINT OR
A CONSTRUCTION JOINT. SAWCUT JOINTS SHALL TERMINATE 1'-0"
BEFORE REACHING EDGE OF SLAB AND MUST BE SAW CUT AS SOON
AS POSSIBLE AFTER PLACEMENT OF CONCRETE. SEE "LONGITUDINAL
JOINT DETAIL" ON BRIDGE APPROACH SLAB DETAILS 2 OF 3.

3. THE MINIMUM LAP SPLICE OF #5 IS 2'-0", £#5 IS 2'-6", £#6 IS 3'-0",
AND #8 IS 3'-3". ALL LAP SPLICES SHALL BE STAGGERED SO THAT NO
MORE THAN 50% OF REBAR IS SPLICED AT THE SAME LOCATION. LAP
SPLICES SHALL BE LOCATED WITHIN THE MIDDLE HALF OF THE BRIDGE
APPROACH SLAB. OPTIONAL SPLICES ARE ALLOWED FOR AP4 £#6.

4. FOR TRAFFIC BARRIER DETAILS, INCLUDING ANY BRIDGE APPROACH
SLAB BLOCKOUT INFORMATION, SEE TRAFFIC BARRIER SHEETS.

TOP OF
ABUTMENT

AP4
£#6

AP3
£#5

AP1
£#8

AP2
£#5

AP7
£#5

AP5
£#5

BACK OF
PAVEMENT SEAT

ROTATE AP8 BARS
IN ACUTE CORNERS
OF APPROACH
SLAB.

BACK OF
PAVEMENT SEAT

NOTE: SKEW ANGLE = 0 DEGREES

HMA

8/8/2025
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COMPRESSION SEAL DETAIL
EXPANSION JOINT AT BACK OF PAVEMENT SEAT

TESTING SHALL BE PER ASTM D 2628 PRIOR TO USE.

APPROACH ANCHOR - METHOD A

EXPANDED POLYSTYRENE
FULL LENGTH OF JOINT

BENEATH COMPRESSION SEAL

WRAP BLOCK 2 TIMES
WITH DUCT TAPE

FULLY COMPRESSED SEAL HEIGHT, SEAL
HEIGHT VARIES WITH MANUFACTURER,
VERIFY PRIOR TO SLAB CONSTRUCTION

TOP OF SLAB OR
FACE OF CURB

ELASTOMERIC COMPRESSION
SEAL,

SEE "COMPRESSION SEAL
TABLE"

ON THIS SHEET.
EXPANDED POLYSTYRENE

(OMIT IN BARRIER)

L

L

8/8/2025
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M
AR

. 
NO

.
LOCATION SI

=E NO
.

RE
4


D

BE
ND

TY
PE

TI
E 

OR
ST

IR
.

FL
D.

W
EL

D

EP
OX

Y
CO

AT
.

9A
RI

ES

NO
. E

AC
H DIMENSIONS �OXt tR OXt�

LENGTH WEIGHT8 W X Y = ĳ1 ĳ2

Ft. IQ. Ft. IQ. Ft. IQ. Ft. IQ. Ft. IQ. DeJ. DeJ. Ft. IQ. LEV.

DRILLED SHAFTS
101A 9eUtLFDO 14 4� �0 60 0.0 60 0.0 22032
101B 9eUtLFDO 14 4� �0 �7 0.0 �7 0.0 20�30
101C 9eUtLFDO 14 4� �0 17 0.0 17 0.0 6242
101D 9eUtLFDO 14 4� �0 20 0.0 20 0.0 7344
102 SXSSOePeQtDO 9eUtLFDO � ShRUt 14 4� �1 27 �.0 2� 11.0 10��1
103 SXSSOePeQtDO 9eUtLFDO � LRQJ 14 4� �1 34 �.0 36 11.0 13��2
104 SSLUDO � CDS 7 4 67 6 0.0 3 0.0 0 6.0 0 0.0 0 0.0 111 �.0 �14
10� SSLUDO � ShDft 8SSeU 7 4 67 6 0.0 30 10.� 0 6.0 0 0.0 0 0.0 11�0 3.0 �404
106 SSLUDO � ShDft LRZeU 6 4 67 6 0.0 42 6.0 0 �.0 0 0.0 0 0.0 10�7 10.0 63�6

SHAFT CAPS
201 TRS LRQJLtXGLQDO 11 4� �6 42 0.0 4� 4.0 11��4
202 BRttRP LRQJLtXGLQDO 11 4� �6 42 0.0 4� 4.0 11��4
203 BRttRP StLUUXS 6 164 72 T � 6.0 4 0.0 4 0.0 17 6.0 4303
204 TRS StLUUXS 6 164 �� T � 6.0 � 12.0 24��
20� TLeV 6 ��6 �2 4 0.0 � 4.0 44��
206 SLGe LRQJLtXGLQDO � 16 �6 42 0.0 44 3.0 1��0

ABUTMENT WALLS
301 LRQJLtXGLQDO BRttRP � 260 �4 E � 4.0 10 �.0 7260
302 LRQJLtXGLQDO TRS � CeQteU � 204 �0 E 14 1.0 14 1.0 76�7
303 LRQJLtXGLQDO TRS � EQG � 4� �0 E 1� �.0 1� �.0 2360
304 HRUL]RQtDO BRttRP � �6 �6 E 42 2.0 43 7.0 4363
30� HRUL]RQtDO TRS � 4� �6 E 4 2.0 � 7.0 27�
306 TRS TLe � 130 �� T E 2 3.0 3 1.0 417

CURTAIN WALLS
401 LRQJLtXGLQDO � BRttRP � 64 �0 E � 0.0 � 0.0 334
402 LRQJLtXGLQDO � TRS � 64 �0 E 1� �.0 1� �.0 122�
403 HRUL]RQtDO � 232 �6 E � �.0 7 1.0 1711

GIRDER STOPS
�01 LRQJLtXGLQDO � 36 74 E 2 3.0 2 0.0 2 0.0 � 12.0 22�
�02 TUDQVYeUVe � 36 74 E 1 0.0 2 0.0 2 0.0 4 �.0 1�0

END DIAPHRAGMS
601 LRQJLtXGLQDO �6 6 � �6 32 �.0 34 � 414
602 LRQJLtXGLQDO �4 4 20 �6 33 0.0 34 1 4�6
603 StLUUXS T\Se 1 4 72 73 T 0 10.0 3 �.0 3 �.0 � � 3�7
604 StLUUXS T\Se 2 4 72 6� T 1 �.0 2 �.0 0 6.0 0 6.0 � 0 22�
60� TLe 4 72 �� T 1 11.0 2 6 11�

INTERMEDIATE DIAPHRAGMS
701 CRQtLQXRXV LRQJLtXGLQDO 7 � �6 27 6.0 2� 6 �42
702 LRQJLtXGLQDO 4 144 �6 3 �.0 4 10 46�
703 StLUUXSV 4 1�0 �6 2 2.0 3 3 3�6

DECK
�01 LRQJLtXGLQDO 6 1�� �0 E 4� 0.0 4� 0.0 133�3
�02 TUDQVYeUVe 6 2�� �2 E 33 0.0 34 4.0 13166
�03 LRQJLtXGLQDO 4 112 �0 E 33 �.0 33 �.0 2�2�
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C-20

C-20
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C-18 C-17

C-16

C-15

C-14

C-13

C-12

C-11 C-10

C-9

C-8

A-A7

A-A8

A-B3

A-B4

A-B5

A-B6

A-B7

A-B8

C-7

C-6

C-5 C-4

C-3

C-2

C-1
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GP

T

IR

d
p

T
TV

GRAVELPARKENTRY

A-2

A-3
A-4

A-5 A-6

A-7 A-8

A-10

A-11 A-12

A-13

A-14

A-15

A-16

A-17 A-18

C-1

C-2C-3

C-4

ORDINARY

HIGH WATERFLAGS

A-A1

A-A2

A-A3

A-A4

A-A5

A-A6

C-21

C-20

C-20

C-19

C-18 C-17

C-16

C-15

C-14

C-13

C-12

C-11 C-10

C-9

C-8

3
6
"C
C
P

I.E. -0.03'

I.E. 0.79'

OCM OCM OCM OCM OCM OCM OCM OCM OCM OCM OCM OCM OCM OCM OCM OCM OCM OCM
OCM

OCM
OCM
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Bioretention/
Biofiltration

Ph: 800.579.8819 | www.oldcastleinfrastructure.com/stormwater
THIS DOCUMENT IS THE PROPERTY OF OLDCASTLE INFRASTRUCTURE, INC.
IT IS CONFIDENTIAL, SUBMITTED FOR REFERENCE PURPOSES ONLY AND
SHALL NOT BE USED IN ANY WAY INJURIOUS TO THE INTERESTS OF, OR
WITHOUT THE WRITTEN PERMISSION OF OLDCASTLE INFRASTRUCTURE, INC.
COPYRIGHT © 2021 OLDCASTLE INFRASTRUCTURE, INC. ALL RIGHTS RESERVED.

SHEET NAME REVISION SHEET

REV DATE

-

BioPod™ Biofilter System

CUSTOMER

PROJECT NAME

-

-

-

(STANDARD)

1  OF  1
Specifier Drawing

Underground Vault with Internal Bypass

NOTES:

1. DESIGN LOADINGS:
A.
B.
C.

PRECAST
(ENGINEER-OF-RECORD TO CONFIRM SITE
WATER TABLE ELEVATION)

D.
(DRAINED)

E.
(APPLIED TO 8'-0" BELOW GRADE)

F. NO LATERAL SURCHARGE FROM ADJACENT
BUILDINGS, WALLS, PIERS, OR FOUNDATIONS.

2. CONCRETE 28-DAY MINIMUM COMPRESSIVE
STRENGTH: 5,000 PSI MINIMUM.

3. REINFORCING: REBAR, ASTM A615/A706, GRADE 60

4. CEMENT: ASTM C150

5. REQUIRED ALLOWABLE SOIL BEARING CAPACITY:
2,500 PSF

6. REFERENCE STANDARD:
A.ASTM C890
B.ASTM C913
C.ACI 318-14

7. THIS STRUCTURE IS DESIGNED TO THE
PARAMETERS NOTED HEREIN.
ENGINEER-OF-RECORD SHALL VERIFY THAT
NOTED PARAMETERS MEET OR EXCEED PROJECT
REQUIREMENTS. IF DESIGN PARAMETERS ARE
INCORRECT, REVIEWING ENGINEER/AUTHORITY
SHALL NOTIFY OLDCASTLE INFRASTRUCTURE UPON
REVIEW.

8. INLET AND OUTLET HOLES WILL BE FACTORY
CORED/CAST PER PLANS AND CUSTOMER
REQUIREMENTS.  INLET AND OUTLET LOCATIONS
CAN BE MIRRORED.

9. CONTRACTOR RESPONSIBLE TO VERIFY ALL SIZES,
LOCATIONS, AND ELEVATIONS OF OPENINGS.

10. CONTRACTOR RESPONSIBLE TO ENSURE
ADEQUATE BEARING SURFACE IS PROVIDED (I.E.
COMPACTED AND LEVEL PER PROJECT
SPECIFICATIONS).

11. SECTION HEIGHTS, SLAB/WALL THICKNESSES, AND
KEYWAYS ARE SUBJECT TO CHANGE  AS REQUIRED
FOR SITE REQUIREMENTS AND/OR DUE TO
PRODUCT AVAILABILITY AND PRODUCTION FACILITY
CONSTRAINTS.

12. MAXIMUM PICK WEIGHTS:
A.TOP:   XX,XXX LBS
B.BASE: XX,XXX LBS*

(* COMBINED WEIGHT OF BASE INCLUDES
BYPASS WEIR, DIVIDER WALL, ROCK & MEDIA)

13. INTERNALS SHALL CONSIST OF UNDERDRAIN
PIPE, ROCK, STORMMIX MEDIA, MULCH, DIVIDER
WALL, BYPASS WEIR AND OPTIONAL DRAIN DOWN.

LATERAL LIVE LOAD SURCHARGE: 80 PSF

LATERAL EARTH PRESSURE: 45 PCF

ASSUMED WATER TABLE: BELOW BASE OF
DESIGN SOIL COVER: 5'-0" MAXIMUM
AASHTO HS-20-44 (WITH IMPACT)
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