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FLOODPLAIN COORDINATION DATE HCFCD: JANUARY 10, 2018. BDD4: DECEMBER 1, 2017. 5.

CLEAR CREEK (A100-00-00)" DATED 9/18/2018 HCFCD PROJECT NO. 1807090097 

DRAINAGE IMPACT STUDY = "DRAINAGE IMPACT ANALYSIS - GREEN TEE TERRACE TRAIL 4.

ELEVATIONS BASED ON NAVD 88 VERTICAL DATUM 2001 ADJUSTMET 3.

HEC-RAS VERSION 3.0.1 FOR HYDRALIC DESIGN ANALYSIS2.

MODEL PULLED FROM THE HCFCD MODEL AND MAP MANAGEMENT (M3) SYSTEM1.
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P(LBS) H(LBS) L(LBS)

DEAD LOAD 13,500

15,000UNIFORM LIVE LOAD

10,000

20 PSF

WIND UPLIFT

LEEWARD

WINDWARD

VEHICLE LOAD

-1,800

-5,300

`1,900WIND 6,050

2,025THERMAL

"L"-LONGITUDINAL LOAD EACH BASE PLATE(4)
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1

1

1 INCLUDES WEIGHT OF CONCRETE DECK

8.

7.
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3.

2.

1.

DIPPED GALVANIZED.

ALL EXPOSED STEEL WILL BE HOT 

BEGINNING CONSTRUCTION.

IDENTIFY ALL UTILITIES PRIOR TO 

CONTRACTOR SHALL LOCATE AND 

INFORMATION.

SEE GEOTECHNICAL REPORT FOR SOIL 

DRAWINGS PRIOR TO CONSTRUCTION.

MANUFACTURER AND BRIDGE SHOP 

ALL OTHER DIMENSIONS WITH BRIDGE 

BOLT SPACING, BACKWALL HEIGHT AND 

THE CONTRACTOR SHALL VERIFY ANCHOR 

ERECTIONS OF STEEL STRUCTURES.

GUIDELINES RELATIVE TO THE 

FOLLOW OSHA, STATE AND COUNTY 

THE BRIDGE ERECTOR/INSTALLER SHALL 

PROFESSIONAL ENGINEER.

UNDER THE SEAL OF A LICENSED TEXAS 

SHOP DRAWINGS SHALL BE SUBMITTED 

ALL BRIDGE DESIGN CALCULATIONS AND 

OFFICALS (AASHTO 2015)

HIGHWAY AND TRANSPORTATION 

THE AMERICAN ASSOCIATION OF STATE 

DESIGN OF PEDESTRIAN BRIDGES BY 

EDITION AND GUIDE SPECIFICATION FOR 

BRIDGE DESIGN SPECIFICATION 7TH 

BRIDGE DESIGNED ACCORDING TO LRFD 

SOLUTIONS OR APPROVED EQUAL.

PROVIDED BY CONTECH BRIDGE 

PREFABRICATED BRIDGE SHALL BE 

9/24/2018
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SECTION A-A

CORNER DETAILS

BACKWALL CAP

WINGWALL ELEVATION

B

B

SECTION B-B
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CONST JT

 

2"(TYP)

 3
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T

CONST JT

ROADWAY SLOPE

PARALLEL TO 

3"

6'-0"

7 EQ SPA1'-0"

2
'
-
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"

wH2

wU

L

BOLTS

[ ANCHOR 
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BARS A & U

2" END COVER

A
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wH2wV

 

1'-0"

wVwH1
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L
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SHOWN ARE FOR ONE ABUTMENT ONLY.

* FOR CONTRACTOR'S INFORMATION ONLY QUANTITIES 

wV

wH

(TYP)

2"

wU

*  TABLE OF ESTIMATED QUANTITIES

BAR NO SIZE LENGTH WEIGHT

A 8 #11 15' - 8" 666

H 6 #5 13' - 8" 86

L 12 #5 4' - 0" 50

S 17 #4 12' - 4" 140

T 4 #5 15' - 8" 65

U 4 #6 8' - 0" 48

V 13 #5 7' - 4" 99

wH1 12 #6 5' - 8" 102

wH2 12 #6 8' - 2" 147

wU 12 #4 1' - 7" 13

Wv 32 #5 4' - 8" 156

REINFORCING STEEL  LBS 1,572

CLASS "C" CONCRETE (ABUT) CY 9.1

H10 LOADING

ABUTMENT DETAILS

1 OF 1

98

~

~

~ ~

EXPANSION JOINT DETAIL

PREFABRICATED BRIDGE

FIBER MATERIAL

PREFORMED BITUMINOUS

BACKWALL

ABUTMENT

BACKER ROD

SILICONE SEALANT

1

2

•
"

•
"

3

4
MAX

2"

TOOL ‚" R

1

2

3

4 SEE CONTECH DESIGN DATA SHEETS FOR JOINT WIDTH.

SEE BRIDGE LAYOUT FOR EXPANSION JOINT LOCATIONS.

  

ENGINEER TO DETERMINE ALLOWABLE HOURS FOR SEALANT APPLICATION.

WHEN AMBIENT TEMPERATURE IS BETWEEN 55°F AND 85°F AND RISING.  

CLASS 7 SILICONE SEALANT THAT CONFORMS TO DMS-6310.  INSTALL 

MUST BE CONVEX AS SHOWN.

A BACKER ROD CROSS SECTION IS NOT PERMITTED. TOP OF BACKER ROD 

COMPATIBLE WITH JOINT SEALANT.  USE OF MULTIPLE PIECES TO CREATE 

BACKER ROD SHALL BE ‚" LARGER THAN JOINT WIDTH AND MUST BE 

BOLTS

[ ANCHOR 

   TO TXDOT SPECIFICAITON 449.

   CONSTRUCTION. ANCHOR BOLTS SHALL CONFORM

   THE BRIDGE MANUFACTURER PRIOR TO 

   NUMBER AND SIZE OF THE ANCHOR BOLTS WITH

   CONTRACTOR MUST ALSO VERIFY THE LOCATION,

   CONSTRUCTION OF THE ABUTMENT. THE 

   BY THE BRIDGE MANUFACTURER PRIOR TO THE 

   PROPOSED ABUTMENT ARE TO BE DESIGNED 

   OF THE PREFABRICATED BRIDGE TO THE 

7. ALL PARTS ASSOCIATED WITH THE ANCHORAGE

   UPON DELIVERY. 

   AND DIMENSIONS OF PREFABRICATED SPANS

6. CONTRACTOR MUST VERIFY ALL ELEVATIONS 

   LENGTHS.

5. SEE BRIDGE LAYOUT FOR DRILLED SHAFT 

   AND NOTES.

4. SEE FD STANDARD FOR FOUNDATION DETAILS

3. REINFORCING SHALL BE GRADE 60.

2. ALL CONCRETE STRENGTH f'c=3600 psi.

   AND TRANSPORTATION OFFICALS (AASHTO 2015)

   AMERICAN ASSOCIATION OF STATE HIGHWAY

   DESIGN OF PEDESTRIAN BRIDGES BY THE

   EDITION AND GUIDE SPECIFICATION FOR 

   LRFD BRIDGE DESIGN SPECIFICATION 7TH 

1. BRIDGE ABUTMENT DESIGNED ACCORDING TO

NOTES:

6" CONCRETE DECK

@ 1'-0" O.C.

#4 REBAR

(BRIDGE MANUFACTURER)

FORM DECK

OVER FLUTES)

O.C. (CENTERED

#6 REBAR @ 6"

2
‚

"

6"6"

2
"

6
"

TYP SLAB REINFORCEMENT DETAIL

GRADE 60 REINFORCING (Fy=60,000 PSI)

F'c=4,000 PSI (MINIMUM 28 DAY STRENGTH)
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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

(when specified)

Granular Material

9"

PLAN

ELEVATION

SEC C-C

5

Steel

WWR or Reinf

Reinf

5

Abut Cap

Face of

Min

  9" 

~

~ ~ ~

Weep Holes

Re
inf

slope

Toe of
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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
Reinf Steel

WWR or

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

12" c-c

Screw at

Galv Anchor

"4
3" Dia x 8

1

sealer

or joint

compound

Caulking
"

21

6 

9

Reinf

6"

9

Reinf

6"

9

2"

length of cap

flashing full

8"X 18 Gage Galv

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

wingwall

Abutment

Face of

AT WINGWALL

SECT THRU RIPRAP

Reinf

Min

"2
11 

15

See General Notes for optional sythetic fiber reinforcement.

SECTIONS THRU RIPRAP AT CAP

length of cap

flashing full

8"X 18 Gage Galv

asphalt

coat with

in Abut Cap,

Keyway formed

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
"

integral with riprap)

(Shoulder Drain

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

  RR9 is to be used on other embankments.

  RR8 is to be used on stream crossings.

  See Layout for limits of riprap. 

specified elsewhere in the plans.

any suitable combination of both types for riprap reinforcing, unless

  Use reinforcing bars, deformed Welded Wire Reinforcing (WWR), or

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

unless noted otherwise.

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

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

  Provide Grade 60 reinforcing steel.

of 2,000 psi unless noted elsewhere in plans.

  Provide Class "B" concrete with a minimum compressive strength

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

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

  

reinforcing bars.

6 inches, measured from the transverse wire of WWR, and the ends of

bars may be used if both are permitted.  Use lap splices of a minimum

Reinforcement (WWR) as 6x6-D3xD3.  Combinations of WWR and reinforcing

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

0912   291            

BRAZORIA / HARRIS
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DETAIL "A"

Battered Pile

Normal 3:12

Piling

Group

30° Skewed Abutment)

(Showing Plan View of a

1
'-
0
"

1

Section

See

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

Const Joint

6

3

bid for Drilled Shafts.

included in unit price

Dowels are to be

same as column reinf).

Dowels (size and number

shown for clarity)

Column (reinf not

~
~

~

2
" 

E
n
d

C
o
v
e
r 3
" Drilled Shaft

Section

See

1

1
'-
0
"

1

Section

See

2

~
~

~

1
'-
0
"

1
'-
0
"

1

Section

See

4

6
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DRILLED SHAFT DETAIL

INTERIOR BENT

OPTIONAL

~

Const Joint

Permissible

Joint
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3

(Concrete or Steel H)

S
e
e
 L

a
y
o
u
t 
fo
r

PILING DETAILS

L CapC

VERTICAL PILE BATTERED PILE

a
n
d
 l
e
n
g
th
 o
f 
P
il
in

g

n
u

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

SHAFT FOOTINGS

AND MULTI-DRILLED

ABUTMENTS, WINGWALLS
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e
 T
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P
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e
 E
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d

m
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n
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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
 

Shop or Field Weld

weld metal (Typ),

Fill flush with

45 degrees (Typ)

" PL4
3Bevel 

"
2

1
 

Field Weld

Shop or

1
'-
0
"

"8
1 

Backweld

and

Backgouge

"2
1 

on concrete pile embedment.

See standard CP for additional details

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

48" D.S.

1

5"

4
'-
0
"

18 ~ #9

4

6

7

3
'-
0
"

5"

1

36" D.S.

10 ~ #9

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(MOD)

        DETAILS       

   COMMON FOUNDATION  

Ground

Finished

Ground

Finished

Ground

Finished

A

A

B

B

L Cap & Piling C

S
e
e
 T

a
b
le
 o
f

P
il
e
 E

m
b
e
d

m
e
n
t

7 L Cap & Piling C

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"

Or as shown on plans.

  

1'-0" Min

  

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'-8"

#7 Bars = 1'-8"

#6 Bars = 1'-6"

Min extension into supported element:

  

#9 Bars = 4'-6"

#7 Bars = 2'-9"

Min lap with Column reinf:

  

#9 Bars = 2'-3"

#7 Bars = 1'-8"

#6 Bars = 1'-6"

Min extension into supported element:

  

top & bottom).

#4 Spiral at 9" pitch (One and a half flat turns

5
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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

T
o
p
 R

e
in
f

B
o
tt
 R

e
in
f

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

T
o
p
 R

e
in
f

B
o
tt
 R

e
in
f

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

T
o
p
 R

e
in
f

B
o
tt
 R

e
in
f

FCF1

F1

F2

F6

F5

F3

F4

F 4

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

11

11

8 8 8

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

GENERAL NOTES:

CONSTRUCTION NOTES:

DESIGNER NOTES:

3

6

7

8

9

10

11

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

(42" Columns disallowed on 3 Pile Footings)

For 42" Columns, add 6 FD bars (177 lbs)

For 36" Columns, add 2 FD bars (59 lbs).

in place of #9 bars and deduct 130 lbs.

For 24" Columns, use #7 FD bars (6'-6")

 

For 36" Columns, add 2 FD bars (59 lbs).

in place of #9 bars and deduct 130 lbs.

For 24" Columns, use #7 FD bars (6'-6")

 

top of the bottom reinforcing mat.

Column reinforcing. Tie FD bars to the

Number and size of FD bars must match

 

of Piling.

See Layout for Type, Size and length

 

Or as shown on plans.

 

1'-0" Min

 

#9 Bars = 4'-6" 

#7 Bars = 2'-9"

Min lap with Column reinf:

  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'- 8"

3'- 6"

8'- 2"

6'- 11"

3'- 2"

6'- 11"

8'- 2"

3'- 2"

8'- 8"

3'- 6"

7'- 2"

7'- 2"

8'- 8"

3'- 6"

8'- 2"

8'- 2"

4.8

639

236

28

111

94

86

28

33

23

6.3

675

236

37

306

96

8.0

845

236

56

444

109

" 
~
 #

7
 B

a
rs

2
1

5
'-
3
 

" 
~
 #

9
 B

a
rs

2
1

7
'-
0
 

               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 Specifications.

  

  

unless shown otherwise.

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

  Provide Grade 60 reinforcing steel.

  Provide Class C Concrete (f'c = 3600 psi), unless shown otherwise.

unless shown otherwise.

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