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Designer notes

(SEE STANDARD 12.09 FOR ALTERNATE CONSTRUCTION JOINT DETAILS)
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COLUMNS AND FOOTINGS. 

KEYWAY FOR ALL ROUND

JOINT FORMED BY BEVELED

1'-3" x 1'-3" x 2" CONST.

designer NOTES)

LEVEL (SEE

#5 BARS

REFER TO STANDARDS 19.33, 19.34, 19.35.

ON PRESTRESSED GIRDER STRUCTURES ONLY.

2" X 6" BEVELED KEYWAY BETWEEN GIRDERS

collision force.

REQUIREMENTS OF aashto LRFD 3.6.5. for vehicular 

REPRESENTED ON THIS STANDARD DO NOT MEET THE 

REGARDING VEHICULAR COLLISON FORCE.  THE PIER OPTIONS

SEE BRIDGE MANUAL 13.4.10 FOR MULTI-COLUMNED PIER DESIGN

BEARINGS

BOLTS FOR STEEL

TO CLEAR ANCHOR

DIMENSION BARS

BOLT

CLEARANCE TO ANCHOR

SEE STD 13.08 FOR 

Approved:

Date:

STANDARD 13.01
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MULTI-COLUMNED PIER

MAY BE DETAILED FULL LENGTH IF A MINOR COST INCREASE.

STEEL IN THE TOP OF THE PIER CAP (NEGATIVE MOMENT STEEL)

AND BY DESIGN SPECIFICATIONS.  MAXIMUM REQUIRED BAR

DETAILED IN LENGTHS AS REQUIRED FOR CONSTRUCTIBILITY

BAR STEEL REQUIRED FOR BENDING IN PIER CAP SHALL BE

SEPARATIONS.

PIERS UNDER EXPANSION JOINTS AND ON ALL PIERS AT GRADE

EPOXY COAT BAR STEEL DOWN TO TOP OF FOOTINGS IN ALL

ARE 4" OR MORE ABOVE LOWEST BEAM SEAT.

IN BEARING AREA FOR BEAM SEATS OF NON-SLOPED CAPS THAT

SEE STANDARD 12.01 FOR ADDITIONAL REINFORCING STEEL

engineer's discretion.

beam seats may be angled to match skew at the design 

STANDARD 18.01.

MAKE THE TOP OF THE CAP PARALLEL TO GRADE.  SEE

2.  WHEN A CAP IS USED FOR CONCRETE SLAB SUPERSTRUCTURES

L = GIRDER LENGTH (INCHES)

RC = RESIDUAL CAMBER (INCHES)

- CAMBER EFFECT = 4(RC)/L X 100 (PERCENT), WHERE:

- LONGITUDINAL GRADE OF GIRDER (PERCENT)

ADD THESE TWO VALUES TO DETERMINE THE GIRDER SLOPE:

AND THE GIRDER BOTTOM SLOPES MORE THAN 1%.

1.  FOR GIRDERS WITH •" ELASTOMERIC BEARING PADS

TWO CASES LISTED BELOW:

BEARING SEAT AREAS SHALL BE LEVEL EXCEPT FOR THE

DISTANCE CRITERIA ADJACENT TO BEARINGS.

EXTRA WIDTH IS NECESSARY TO SATISFY THE MINIMUM EDGE

CAPS MAY BE MORE THAN 3" WIDER THAN COLUMNS IF THE

TO CLEAR VERTICAL COLUMN REINFORCEMENT.

OF THE CAP IS SLOPED.  DETAIL BOTTOM OF CAP REINFORCEMENT

SLOPE TOP OF COLUMNS TO MATCH CAP WHEN THE BOTTOM

unless otherwise shown.

all bar splices to be based on "class c" tension lap splice

STEEL GIRDERS)

AND NON-CONTINUOUS 

PRESTRESSED GIRDERS

REQ'D FOR 

(TWO BEARINGS

BEARING

ELASTOMERIC

PLATE OR LAMINATED

STEEL MASONRY

PLACE BEVELED 2" X 8" KEYED VERTICAL CONST. JOINT NEAR POINT OF DEADLOAD CONTRAFLEXURE.

MAXIMUM LENGTH OF SINGLE POUR = 65'-0" WHEN REQUIRED,

(STAGGER HOOP SPLICES)

BARS AND 1'-8" FOR COATED.

USE 1'-5" FOR UNCOATED

AND DESIGN PIER AS A FRAME.

ALL VERTICAL BARS INTO CAP

as per AASHTO 5.6.4.2. EXTEND

MINIMUM VERTICAL BAR STEEL

Laura Shadewald
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STANDARD 19.33, 19.34, 19.35.

SUPERSTRUCTURES.  REFER TO

GIRDERS ON PRESTRESSED GIRDER

2" X 6" BEVELED KEYWAY BETWEEN

MIN. TYP. TO STANDARDS 18.01 & 18.02

SLAB SUPERSTRUCTURE.  REFER

2" X 6" BEVELED KEYWAY FOR CONCRETE

SHORTER HAMMERHEADS WITH RADIUS TRANSITION FROM SHAFT TO CAP). 

IS PROVIDED IN THE SHAFT/CAP REGION (E.G. TAPERED WALL PIERS OR

PIER IS BEYOND NORMAL SEAL SIZE AND NO CONSTRUCTION JOINT

TO FACILITATE OVERHEAD SHEETING CLEARANCE IF THE TOP OF

PILES FROM DRIVING INTO SHEET PILING.  ALSO INCREASE DIMENSION

INCREASE THIS DIMENSION IF NECESSARY TO PREVENT BATTERED

BARS AND 1'-8" FOR COATED.

USE 1'-5" FOR UNCOATED

 12" 

MAX.

 12" 

MAX.

FULLY DEVELOPED.

FOOTING DOWELS TO BE 

TOP OF FOOTING MAT STEEL.

PLACE FOOTING DOWELS ON

TYP. FOR PILE AND SPREAD FOOTINGS)

IN BOTH DIRECTIONS,

(MIN. MAT STEEL= #6 AT 1'-0"

BARS TO BE DEISGNED

3'-0"
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UNDER EXPANSION JOINTS AND ON ALL PIERS AT GRADE SEPARATIONS.

EPOXY COAT BAR STEEL DOWN TO TOP OF FOOTINGS IN ALL PIERS

OF CAP AND TO ADJACENT BEARING SEAT STEPS.

SEE STANDARD 13.01  FOR MINIMUM OFFSETS FROM BEARINGS TO SIDES

REINFORCEMENT IS 1% OR MORE OF THE GROSS CONCRETE AREA.

THIS MAXIMUM VERT. BAR SPACING APPLIES ONLY WHEN THE VERTICAL 

MORE ABOVE THE LOWEST BEAM SEAT.

AREA FOR BEAM SEATS OF NON-SLOPED CAPS THAT ARE 4 INCHES OR

SEE STANDARD 12.01 FOR ADDITIONAL REINFORCING STEEL IN BEARING

ENGINEER'S DISCRETION.

BEAM SEATS MAY BE ANGLED TO MATCH SKEW AT THE DESIGN

CAP PARALLEL TO GRADE.  SEE STANDARD 18.01.

2. FOR CONCRETE SLAB SUPERSTRUCTURES MAKE THE TOP OF

SEE STANDARD 13.01.

WHEN THE BOTTOM OF THE GIRDERS SLOPE MORE THAN 1%.

1. FOR GIRDERS WITH •" ELASTOMERIC BEARING PADS 

TWO CASES LISTED BELOW:

BEARING SEAT AREAS SHALL BE LEVEL EXCEPT FOR THE

THE APPROVAL OF THE STRUCTURES DESIGN SECTION.

REQUIRED FOR STRUCTURAL REASONS, MAY BE USED ONLY WITH

A NON-STANDARD SHAFT CROSS-SECTION, SHAPE, OR TAPER, NOT

FOR STRUCTURAL REASONS.

SHAFT MAY BE TAPERED IN ONE OR TWO DIRECTIONS WHEN REQUIRED

THE DESIGNER.  (LATERAL DIRECTION ONLY)

A STANDARD SHAFT TAPER OF 10% MAY BE USED AT THE OPTION OF

LESS THAN LENGTH OF SHAFT.

KEYWAY 4" DEEP X 1/3 THICKNESS OF SHAFT X 4'-0"

KEYED CONSTRUCTION JOINTS SHALL BE FORMED BY BEVELED

DESIGNER.

SHOWN IN "CONST. JT. DETAIL" MAY BE OMITTED AT THE OPTION OF THE

BAR PROJECTION WOULD BE GREATER THAN 20'-0"\.  RUSTICATIONS 

EXCEED 25'-0"\.  DETAIL BAR SPLICES AT OPTIONAL JOINTS IF THE

PROVIDED SO THAT THE MAXIMUM HEIGHT OF POUR NEED NOT

OPTIONAL KEYED CONSTRUCTION JOINTS IN SHAFT SHOULD BE

BE PLACED APPROXIMATELY 2'-0" ABOVE NORMAL WATER ELEVATION. 

OPTIONAL KEYED CONSTRUCTION JOINTS IN SHAFT, IF PROVIDED, SHALL

UNLESS OTHERWISE SHOWN.  

ALL BAR SPLICES TO BE BASED ON "CLASS C" TENSION LAP SPLICE

PAYMENT WILL BE FOR THE ACTUAL BARS INSTALLED.

MAY BE ELIMINATED WHETHER OR NOT THE JOINT IS UTILIZED. 

THE BAR SPLICES AT THE OPTIONAL KEYED CONSTRUCTION JOINTS

Approved:

Date:

STANDARD 13.02
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HAMMERHEAD PIER

24" MAX.

BETW. TIES

24" MAX.

BETW. TIES

HOOKED ENDS VERTICALLY.

ARE SPACED 1'-0" VERTICALLY. ALSO ALTERNATE

HOOKS AT EACH VERTICAL LAYER OF TIES.  TIES

ALTERNATE THE POSITION OF THE 90° AND 135°

Laura Shadewald
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DETAIL BARS ADJACENT TO EACH PILE LOCATION, ON ONE SIDE ONLY.
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plan

end view

cap type detail
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SYM.  ABOUT `
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PARALLEL TO GRADE
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1'-5" MIN. LAP

TYP.

#5 @ 1'-0"  MAX.,

ON LARGE SKEWS

USE WHEN ECONOMICAL FOR GIRDERS

TYP.

2•"  CL.,

2" X 6" BEVELED KEYWAY

OPTIONAL CONST.  JOINT WITH3"  MIN.

1'-6"  MIN. 

4'-0"  MAX.

STD.  13.01,  19.33 AND 19.34

SUPERSTRUCTURE FOLLOW

FOR PRESTRESSED GIRDER

#5 BARS @ EQ.  SPACES.

LOOKING UP STATION

18.01  AND 18.02

REFER TO STANDARDS 13.01, 

CONCRETE SLAB SUPERSTRUCTURE

2" X 6" BEVELED KEYWAY. FOR

M
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"

SEE STANDARD 11.01

FOR PILE SPLICE DETAIL

Approved:

Date:

STANDARD 13.03
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PILE ENCASED PIER

VERTICAL LAYER OF TIES.

OF THE 90° AND 180° HOOKS AT EACH 

OUTSIDE BARS. ALTERNATE THE POSITION 

VERTICAL SPA. @ 1'-0" TO MATCH #4 

ONLY.      TIE TO NEAREST VERT. #5 BAR. 

#4 BARS, PLACE ADJACENT TO EACH PILE 

DESIGNER NOTES

notes

pier

type 1

pier

type 2

pier

type 3

section a-a

SEE STANDARD 13.01  FOR ADDITIONAL, APPLICABLE DESIGNER NOTES

OF PILE ENCASED PIER.

CONSTRUCTION JOINTS ARE NOT REQUIRED, REGARDLESS OF LENGTH 

COFFERDAMS.

SEE BRIDGE MANUAL SECTION 13.11.5 FOR GUIDANCE ON 

guidance on pier types, details, and applicable bid items.

See bridge manual section 13.2.3 and standard 13.09 for 

STABLE STREAMBED

` PIER

Cofferdam shall be dewatered prior to placing pier concrete. 

At pier __, Cofferdam and cofferdam dewatering required. 

not exceed 10.0 feet in depth, unless approved otherwise. 

standard spec 502.3.5.3. Concrete poured underwater shall 

will be allowed and shall be done in accordance with 

At pier __, Cofferdam required. concrete poured underwater 

depth, unless approved otherwise. 

Concrete poured underwater shall not exceed 10.0 feet in 

and shall be done in accordance with standard spec 502.3.5.3. 

At pier __, concrete poured underwater will be allowed 

Laura Shadewald



PILING 2" PER FT.

BATTER EXTERIOR

ELEVATION
LOOKING UP STATION

PILE SPA. (MEASURED AT BOTTOM OF CAP)
M
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` PIER

SET HAS TAKEN PLACE.

IS POURED BUT BEFORE INITIAL

MAY BE PLACED AFTER CONC.

#5 BARS @ 1'-0" (2'-0" LONG)

PLACE AS SHOWN

A 

  

A 

  

DESIGNER notes

SECTION A-A

END VIEW

#5 BARS

` PIER

STREAMBED

STABLE

PLAN

OF STRUCTURE

SYM. ABOUT `

OF BEAM SEATS

GIVE ELEVATIONS

ROADWAY REF. LINESKEW ANGLE

` OF PIER

DISPLACE TO MISS PILING

#5 STIRRUPS @ 1'-0"

3 EQ. SPA.

EL.

OF CAP.

ON WHEN TO SLOPE BOTTOM

SEE STD. 13.01 FOR CRITERIA

STANDARD 13.02 FOR DETAIL.

BEVELED 2"X6" KEYWAY.  SEE

CONST. JT. FORMED BY SURFACED
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#7 BARS

#7 BARS

1'-9" COATED LAP)

(1'-5" UNCOATED LAP

#5 U-BARS

(see standard 12.09 for alternate construction joint)

1'-6"min. spa. = 3'-0", max. spa. = 8'-0"  (min. of 5 piles)1'-6"

Approved:

Date:

STANDARD 13.04
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PILE BENT

notes

 

550.3.11.3 of the standard specifications.

piles shall be painted in accordance with section

max. length of a single pour = 65 ft.  when req'd use a beveled 2" x 8" keyed const. jt. between piles.

 

the structures development chief, (608) 266-0075.

h-pile use requires prior approval during design of

see standard 11.01 for required pile reinforcing details.

with minimum wall thickness of …".

piles shall be 12ƒ" or 14" diameter cast-in-place

ARE 4" OR MORE ABOVE LOWEST BEAM SEAT.

IN BEARING AREA FOR BEAM SEATS OF NON-SLOPED CAPS THAT

SEE STANDARD 12.01 FOR ADDITIONAL REINFORCING STEEL

 

ENGINEER'S DISCRETION.

BEAM SEATS MAY BE ANGLED TO MATCH SKEW AT THE DESIGN

THE CAP PARALLEL TO GRADE.  SEE STANDARD 18.01.

2.  FOR CONCRETE SLAB SUPERSTRUCTURES MAKE THE TOP OF

 

see standard 13.01.

WHEN THE BOTTOM OF THE GIRDERS SLOPE MORE THAN 1%.

1.  FOR GIRDERS WITH •" ELASTOMERIC BEARING PADS

 

TWO CASES LISTED BELOW:

BEARING SEAT AREAS SHALL BE LEVEL EXCEPT FOR THE

unless otherwise shown.

all bar splices to be based on "class c" tension lap splice

1'
-
6
"

M
IN
.

into cap

extend #7 bars 1'-2"

Laura Shadewald
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PIER LENGTH

3'-0" MIN.

STIRRUPS TO BE DESIGNED.

STRUCTURES.

BOLTS ON STEEL GIRDER

BARS TO CLEAR ANCHOR

DIMENSION LONGITUDINAL

#4 BARS

CL. TYP.

2•"

3"

9"

END VIEW

designer NOTES

LOOKING UP STATION

` PIER

section p2

1'-0" SPACING

#4 BARS @

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

9
"

9
"

KEYED CONST. JT.

NOTES)

(SEE GENERAL

LEVEL

1'-0" SPACING

#4 STIRRUPS @

LEVEL

REFER TO STANDARD 19.33, 19.34, 19.35.

PRESTRESSED GIRDER SUPERSTRUCTURES

2" X 6" BEVELED KEYWAY BETWEEN GIRDERS ON

TO BE FULLY DEVELOPED.

STEEL.  FOOTING DOWELS

ON TOP OF FOOTING MAT

PLACE FOOTING DOWELS

TYP. FOR PILE AND SPREAD FOOTINGS)

IN BOTH DIRECTIONS,

(MIN. MAT STEEL = #6 @ 1'-0" 

BARS TO BE DESIGNED

DESIGN REGARDING VEHICULAR COLLISON FORCE.

SEE BRIDGE MANUAL 13.4.10 FOR MULTI-COLUMNED PIER

one-half the column height.

extended into the cap if the lap is greater than 

normally this lap is omitted and footing dowels 

TYPE MULTI-COLUMNED PIERS.

FOR CASES WITH CRASH WALLS, DEFER TO NON-AESTHETIC

 

TO SIDES OF CAP AND TO ADJACENT BEARING SEAT STEPS.

SEE STANDARD 13.01 FOR MINIMUM OFFSETS FROM BEARINGS

 

INCREASE.

STEEL) MAY BE DETAILED FULL LENGTH IF A MINOR COST

STEEL IN THE TOP OF THE PIER CAP (NEGATIVE MOMENT

AND BY DESIGN SPECIFICATIONS.  MAXIMUM REQUIRED BAR

DETAILED IN LENGTHS AS REQUIRED FOR CONSTRUCTIBILITY

BAR STEEL REQUIRED FOR BENDING IN PIER CAP SHALL BE

 

SEPARATIONS.

PIERS UNDER EXPANSION JOINTS AND ON ALL PIERS AT GRADE

EPOXY COAT BAR STEEL DOWN TO TOP OF FOOTINGS IN ALL

 

ABOVE LOWEST BEAM SEAT.

IN BEARING AREA FOR BEAM SEATS THAT ARE 4" OR MORE

SEE STANDARD 12.01 FOR ADDITIONAL REINFORCING STEEL

 

ENGINEER'S DISCRETION.

BEAM SEATS MAY BE ANGLED TO MATCH SKEW AT THE DESIGN

STANDARD 18.01.

THE TOP OF THE CAP PARALLEL TO GRADE.  SEE

2.  FOR CONCRETE SLAB SUPERSTRUCTURES MAKE

 

SEE STANDARD 13.01.

WHEN THE BOTTOM OF THE GIRDERS SLOPE MORE THAN 1%.

1.  FOR GIRDERS WITH •" ELASTOMERIC BEARING PADS

 

TWO CASES LISTED BELOW:

BEARING SEAT AREAS SHALL BE LEVEL EXCEPT FOR THE

 

AND NOT BEVELED IN COLUMNS.

EXPOSED EDGES OF CONSTRUCTION JOINTS SHALL BE FLUSH

BE FORMED BY A BEVELED KEYWAY 2" DEEP x 1'-3" X 1'-3". 

USED) AND REQUIRED KEYED JOINTS FOR FOOTINGS SHALL

OPTIONAL KEYED CONSTRUCTION JOINTS IN COLUMNS (IF 

 

LAP SPLICE UNLESS OTHERWISE SHOWN.

ALL BAR SPLICES TO BE BASED ON "CLASS C" TENSION

Approved:

Date:

STANDARD 13.05

1-20

MULTI-COLUMNED

PIER TYPE 2

DEAD LOAD CONTRAFLEXURE.  SEE STD. 12.09 FOR ALTERNATE CONSTRUCTION JOINT.

WHEN REQUIRED, PLACE BEVELED 2" X 8" KEYED VERTICAL CONSTRUCTION JOINT NEAR POINT OF

MAXIMUM LENGTH OF SINGLE POUR = 65'-0".

Laura Shadewald



P2P2

 

  

 

  

GIVE ELEV. OF BEAM SEATS

` PIER

ANGLE

SKEW
REF. LINE

ROADWAY

` OF PIER

` OF GIRDER
LINE

PIER REF.

` OF PIER

P
IE

R
 

H
E
IG

H
T

BE DESIGNED

STIRRUPS TO

` OF GIRDER

 

  

P1

 

  

P1

#6 BARS

#4 BARS

#4 BARS

BARS TO BE DESIGNED

BARS TO BE DESIGNED

#4 BARS

OR SPLICE BARS @ `

FULL LENGTH ACROSS CAP

EXTEND TOP BAR STEEL

15°-20°

M
IN
.

DESIGNED

BARS TO BE

#4 STIRRUPS

M
IN
.

NOT REQUIRED.

FOR UPLIFT.  OTHERWISE

WHEN FOOTING IS DESIGNED

BARS TO BE DESIGNED

CONSTRUCTION JOINT.

OPTIONAL KEYED

UPPER LIMIT OF

3'-6" MIN. FOR SLABS

4'-0" MIN. FOR GIRDERS

BE DESIGNED

STIRRUPS TO

MAKE TOP OF CAP PARALLEL TO GRADE FOR CONCRETE SLAB SUPERSTRUCTURE.

1'
-
0
"

1'
-
0
"

1'
-
0
"

4
'-

0
"

3" 3"

#4 BARS @ 1'-0" SPA.

6
"

2
'-

0
"
 

M
IN
. 

W
/

O
U

T
 

P
IL
IN

G

2
'-

6
"
 

M
IN
. 

W
/

P
IL
IN

G

6
"

1'
-
0
"

R = 5'-0"

CL. TYP.

2•"

3"

CL.

9" MIN.

HAMMERHEAD LENGTH = 'L'

APPROX. 0.30 'L' APPROX. 0.35 'L'

section p2

DESIGNER NOTES

TWO SHAFT PIER

elevationEND VIEW

section P1

PLAN OF PIER CAP

LOOKING UP STATION

4•" LEG - #4

1'-0" SPACING

#4 BARS @

#4 BARS

#4 BARS

MIN.

BE DESIGNED

STIRRUPS TO

15°

1'-0" SPA.

#4 BARS

 

1'-0"

DETAIL A

SEE DETAIL A

STANDARD 19.33, 19.34, 19.35.

SUPERSTRUCTURES.  REFER TO

GIRDERS ON PRESTRESSED GIRDER

2" X 6" BEVELED KEYWAY BETWEEN

SEAL DETAILS.

CONCRETE MASONRY

SEE STANDARD 13.02 FOR

 12"

MAX.

TO BE FULLY DEVELOPED.

STEEL.  FOOTING DOWELS

ON TOP OF FOOTING MAT

PLACE FOOTING DOWELS

TO BE DESIGNED

TYP. FOR PILE AND SPREAD FOOTINGS)

IN BOTH DIRECTIONS,

(MIN. MAT STEEL = #6 @ 1'-0" 

BARS TO BE DESIGNED

CONCRETE AREA.

VERTICAL REINFORCEMENT IS 1% OR MORE OF THE GROSS

THIS MAXIMUM VERT. BAR SPACING APPLIES ONLY WHEN THE

DESIGNER NOTES (CON'T)

SEPARATIONS.

PIERS UNDER EXPANSION JOINTS AND ON ALL PIERS AT GRADE

EPOXY COAT BAR STEEL DOWN TO TOP OF FOOTINGS IN ALL

OF CAP AND TO ADJACENT BEARING SEAT STEPS.

SEE STANDARD 13.01 FOR MINIMUM OFFSETS FROM BEARINGS TO SIDES

SIDE BY SIDE.

SHAFT PIER FRAME RESEMBLING TWO HAMMERHEAD PIERS PLACED

FOR "HAMMERHEAD LENGTH" GREATER THAN 45'-0", CONSIDER A TWO

SEAT.

AREA FOR BEAM SEATS THAT ARE 4" OR MORE ABOVE LOWEST BEAM

SEE STANDARD 12.01 FOR ADDITIONAL REINFORCING STEEL IN BEARING

ENGINEER'S DISCRETION.

BEAM SEATS MAY BE ANGLED TO MATCH SKEW AT THE DESIGN

STANDARD 18.01.

MAKE THE TOP OF CAP PARALLEL TO GRADE.  SEE

2. WHEN A CAP IS USED FOR CONCRETE SLAB SUPERSTRUCTURES

SEE STANDARD 13.01.

WHEN THE BOTTOM OF THE GIRDERS SLOPE MORE THAN 1%.

1. FOR GIRDER WITH •" ELASTOMERIC BEARING PADS

TWO CASES LISTED BELOW:

BEARING SEAT AREAS SHALL BE LEVEL EXCEPT FOR THE 

AND NOT BEVELED.

SHAFT.  EXPOSED EDGES OF CONSTRUCTION JOINT SHALL BE FLUSH

4" DEEP X 1/3 THICKNESS OF SHAFT X 4'-0" LESS THAN LENGTH OF

KEYED CONSTRUCTION JOINTS SHALL BE FORMED BY BEVELED KEYWAY

BAR PROJECTION WOULD BE GREATER THAN 20'-0"\.  

EXCEED 25'-0"\.  DETAIL BAR SPLICES AT OPTIONAL JOINTS IF THE

PROVIDED SO THAT THE MAXIMUM HEIGHT OF POUR NEED NOT 

OPTIONAL KEYED CONSTRUCTION JOINTS IN SHAFT SHOULD BE

BE PLACED APPROXIMATELY 2'-0" ABOVE NORMAL WATER ELEVATION. 

OPTIONAL KEYED CONSTRUCTION JOINTS IN SHAFT, IF PROVIDED, SHALL

UNLESS OTHERWISE SHOWN.

ALL BAR SPLICES TO BE BASED ON "CLASS C" TENSION LAP SPLICE

PAYMENT WILL BE FOR THE ACTUAL BARS INSTALLED.

MAY BE ELIMINATED WHETHER OR NOT THE JOINT IS UTILIZED.

THE BAR SPLICES AT THE OPTIONAL KEYED CONSTRUCTION JOINTS

NOTES

Approved:

Date:

STANDARD 13.06

7-21

HAMMERHEAD PIER - TYPE 2

` PIER

1'-0" 1'-0"

24" MAX.

BETW. TIES

ENDS VERTICALLY.

ALSO ALTERNATE HOOKED

SPACED 1'-0" VERTICALLY.

LAYER OF TIES.  TIES ARE

HOOKS AT EACH VERTICAL

OF THE 90° AND 135°

ALTERNATE THE POSITION

Laura Shadewald



2'-0"

min.

2'-0"

min.

1 2 3 4 5

4
"

m
in
.

1'-6"

min.

typ.
` brg.

plan

elevation

3
"

m
in
.

"
a
"

maximum #5 bar size

3
'-

0
"

p2

p2

p1p1

2
'-

0
"

m
in
.

w
it

h
o
u
t

p
il

e
s

an
gl

esk
ew

roadway ref. line
bearing pads

elastomeric

` brg.
6"

min.

19.33, 19.34, 19.35

refer to standards

structures only. 

prestressed girder 

between girders on 

2"x6" beveled keyway 

` pier

line

pier ref. 

f
o
o
t
in

g
 
l
e
n
g
t
h

*

fully developed

dowels to be

steel. footing

of footiing mat

dowels on top

place footing

1'
-
0
"

m
a
x
.

6
"

m
a
x
.

bar lap

class c

g
iv

e
 
c
o
l
u

m
n
 
h
e
ig

h
t
s

2
'-

6
"

m
in
.

6
"

t
y
p
.

9"

min. cl.

looking up station

m
in
.

typ.

#5 u-bars

3
"
 

m
in
.

6
"
 

m
a
x
. 1" bevel

maximum length of single pour = 65'-0" when required

(see standard 12.09 for alternate construction joint details)

span structures

and for all concrete slab

column when cap is sloping

give elevations at center of

4" minimum spacing

would be exceeded.

slope bottom of cap when this

greater than minimum depth.

level unless dimension "a" is 9"

beam seats

give elevation of

bearing

elastomeric

laminated

plate or 

steel masonry

footing width

p
il

e
s

w
it

h 3
"

c
l
. 

` pier

1•" min.

5" max.

beveled keyway 

joint formed by

deep construction

1'-3" x 2'-0" x 4" 

3'-0"

min.

end view

SEAT DETAILS

SLOPING BEAM

Designer notes

EL.

EL.

EL.

` OF PIER

` GIRDER

` BRG.

EL.
EL.

stirrups

c
a
p
 

w
id
t
h
 
-
 
6
•

"

1'-5" uncoated

1'-9" coated

GIRDER STRUCTURES

BOLTS ON STEEL

TO CLEAR ANCHOR

DIMENSION BARS

HORIZONTAL BAR.

EDGE OF NEAREST

2•"

MIN.

2•" CL.

` OF ANCHOR BOLT

ANCHOR BOLTS

IN FIELD TO MISS

SPACE STIRRUPS

bar steel

top longit. 

#5 u-bars

plan view showing

end of cap reinf.

SECTION P2

USE #5 BARS

section p1

` column

` pier

4'-0"

min.

spaced at 6"

#5 stirrups

18-#9, spaced as shown

longit. bars are minimum

2'-4"

2
'-

7
"

for pile and spread footings)

in both directions. typical

(min. mat steel = #6 at 1'-0"

bars to be designed

#
5
 
d
o
u
b
l
e
 
s
t
ir
r
u
p
s
 
a
t
 
6
"
 
c
e
n
t
e
r
s

same length within a given pier

make all footing lengths the*

designer notes)

level (see

column height.

into the cap if the lap is greater than one-half the 

normally this lap is omitted and footing dowels extended

inch. 2
-1that rustications do not exeed 1

of aashto lrfd 3.6.5 for vehicular collision force provided

on this standard is adequate to resist the requirements

REGARDING VEHICULAR COLLISON FORCE.  The pier as detailed

SEE BRIDGE MANUAL 13.4.10 FOR MULTI-COLUMNED PIER DESIGN

size for 3' x 4' column

Approved:

Date:

STANDARD 13.07
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MULTI-COLUMNED PIER WITH

RECTANGULAR COLUMNS

place beveled 2" x 8" keyed vertical construction joint near point of deadload contraflexure

MAY BE DETAILED FULL LENGTH IF A MINOR COST INCREASE.

STEEL IN THE TOP OF THE PIER CAP (NEGATIVE MOMENT STEEL)

AND BY DESIGN SPECIFICATIONS.  MAXIMUM REQUIRED BAR

DETAILED IN LENGTHS AS REQUIRED FOR CONSTRUCTIBILITY

BAR STEEL REQUIRED FOR BENDING IN PIER CAP SHALL BE

SEPARATIONS.

PIERS UNDER EXPANSION JOINTS AND ON ALL PIERS AT GRADE

EPOXY COAT BAR STEEL DOWN TO TOP OF FOOTINGS IN ALL

ARE 4" OR MORE ABOVE LOWEST BEAM SEAT.

IN BEARING AREA FOR BEAM SEATS OF NON-SLOPED CAPS THAT

SEE STANDARD 12.01 FOR ADDITIONAL REINFORCING STEEL

engineer's discretion.

beam seats may be angled to match skew at the design 

STANDARD 18.01.

MAKE THE TOP OF THE CAP PARALLEL TO GRADE.  SEE

2.  WHEN A CAP IS USED FOR CONCRETE SLAB SUPERSTRUCTURES

SEE STANDARD 13.01.

WHEN THE BOTTOM OF THE GIRDERS SLOPE MORE THAN 1%.

1.  FOR GIRDERS WITH •" ELASTOMERIC BEARING PADS

TWO CASES LISTED BELOW:

BEARING SEAT AREAS SHALL BE LEVEL EXCEPT FOR THE

DISTANCE CRITERIA ADJACENT TO BEARINGS

EXTRA WIDTH IS NECESSARY TO SATISFY THE MINIMUM EDGE

CAPS MAY BE MORE THAN 3" WIDER THAN COLUMNS IF THE

TO CLEAR VERTICAL COLUMN REINFORCEMENT.

OF THE CAP IS SLOPED.  DETAIL BOTTOM OF CAP REINFORCEMENT

SLOPE TOP OF COLUMNS TO MATCH CAP WHEN THE BOTTOM

SEE STANDARDS 4.02, 4.03 AND 4.05 FOR ACCEPTABLE AESTHETICS.

unless otherwise shown.

all bar splices to be based on "class c" tension lap splice

2•" cl. TYP., EXCEPT

4.02, 4.03 AND 4.05

PIERS P1 & P2 ON STDS

(3" TO PIER FACE) FOR 

1•" CL. TO INSIDE OF RUSTICATIONS

Laura Shadewald



designer notes

PLAN

c
a
p
 

w
id
t
h

cap width

 

support main reinforcement.

provide reinforcement necessary to

section thru pier cap

cap reinforcement detailing.

abutment reinforcement layout similar to pier 

show anchors locations on pier cap sheets.

such gaps.

caps greater than 3'-6" wide, provide at least two

concrete placement by tremie and for vibration.  for

5" min. clearance between reinforcing bars for

for pier caps up to 3'-6" wide, provide at least one

and reinforcement.

provide 4" min. clear between anchor bolts

` of girder

` of bearing

post-installed anchors

provide adequate clearance for

and reinforcement.  

provide 4" min. clear between anchor bolts

displace transverse stirrup bars as needed to

note

bundled bars.

bars may be used.  avoid lapping 

avoid spacing that is too tight.  bundled

detail multiple layers of bar steel to 

Approved:

Date:

STANDARD 13.08

1-17

PIER CAP REINFORCEMENT

DETAILING
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Approved:

Date:

STANDARD 13.09
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end view end view

Pile encased pier - Type 1

h

Pile encased pier - Type 2

 

end view

h

end view

unitbid itemitem number unitbid itemitem number unitbid itemitem number

` PIER

 

Pile encased pier - Type 3

(H < 5.0 feet) (5.0 ft < H < 10.0 ft) (H > 10.0 ft)

limits

excavation 

limits

excavation 

PILE ENCASED PIER (TYPES)

cofferdam

cofferdam cofferdam

footing

Pier 

seal

concrete

seal

concrete

h

DESIGNER NOTES

` PIER ` PIER ` PIER

Pile Encased Pier types:

plan notes.

also be considered when selecting the appropriete bid items and 

water elevation. Other factors (velocity, H2 elevation, etc.) should

pier types shown on this standard are based on the observed 

 - hammerhead (see Standard 13.02)

 - solid wall (as shown on this standard)

wall pier alternatives: 

Type 3 - cofferdam and seal bid items required.

Type 2 - cofferdam and underwater inspection bid items required.

underwater inspection bid item.

Type 1 - cofferdam bid item not provided. Consider providing 

el. el. el. 

el. 

PIERPIER PIER PIER

water 

observed 

STREAMBED 

STABLE 

STREAMBED 

STABLE 

water 

observed 

water 

observed 

STREAMBED 

STABLE 

STREAMBED

STABLE 

water

observed 

(Pile encased pier Alternative) 

Solid Wall Pier 

eachUnderwater substructure inspection (structure)502.9000.S

EACHcofferdams (structure)206.5001

cyconcrete masonry seal502.1100

EACHcofferdams (structure)206.5001

cyconcrete masonry seal502.1100

eachcofferdams (structure)206.5001

Laura Shadewald



REINFORCEMENT, GRADE 60

HIGH-STRENGTH BAR STEEL

CONCRETE MASONRY

ULTIMATE DESIGN STRESSES:

EXISTING PIER FOOTING

4
'-

3
"

1'
-
2
"

ELEVATION

PLAN

TRANSITION

(6) - #5 BARS

(VERT.)

LAP

#4 BARS

SHOULDER

TOP OF BARRIER

CONCRETE

TOP OF

1'
-
9
"

1'-8"

ATTACHMENT

THRIE BEAM

FOR THRIE BEAM

ANCHOR ASSEMBLY

TO PIER

TRAFFIC ADJ.

DIRECTION OF

#4 BAR

LAP

#5 BAR

LENGTH =

#5 BARS @ 6" SPACING

#4 BAR

#4 BAR

BARRIER

CONCRETE

FOOTING

CONCRETE

EDGES, TOP AND ENDS.

PROVIDE 3/4-INCH BEVEL OR 1-INCH RADIUS ON BARRIER

TRANSITION

(SEE DETAIL "A")
TRANSITION TO THRIE BEAM

VERTICAL CONCRETE BARRIER

1"  CHAMFER (TYP.)

BARRIER

CONCRETE

DETAIL A

COLUMN

ROUND

BARRIER

CONCRETE
COLUMN

RECTANGULAR

BEVEL

MATCH COLUMN

BACK FACE

#4 BAR

#4 BAR

#5 BAR

REINF.

FOOTING

#5 BARS @ 6" SPACING

REINF.

BARRIER

8'-0"

8'-0"

PIER COLUMN,  (TYP.)

EXISTING (X'-X")  DIA.  CIRCULAR

RECTANGULAR PIER COLUMN, (TYP.)

EXISTING (FILL IN: "W X L") 

W

(SEE DETAIL "A")

FOR RECT.  COLUMNS

SHOW DIMENSIONS

DETAILS FOR CIRCULAR AND RECTANGULAR COLUMNS

ALL REINFORCEMENT SHALL BE EPOXY-COATED.

 (HORIZ.)

#4 BARS  (HORIZ.)

#4 BARS

#5 BAR

BOTTOM OF FOOTING

3" CL. FROM

THE FOOTING AT LOCATIONS SHOWN IN THE "PLAN VIEW".

BARRIER. CONSTRUCTION JOINTS WILL ONLY BE ALLOWED IN

CONSTRUCTION. NO JOINTS SHALL BE ALLOWED IN THE

BARRIER AND FOOTING SHALL CONSIST OF CAST IN PLACE

TO BOTTOM TRANSVERSE REINFORCEMENT.

PROVIDE 3-INCH BAR CLEARANCE FROM BOTTOM OF FOOTING

USE 2-INCH MINIMUM BAR CLEARANCE, EXCEPT AT FOOTINGS

+ 3'-6"

• COL.  DIA.

b 

  a 

  

a 

  

b 

  

2'-7"

1'
-
3
"

TOP OF CONCRETE BARRIER

2
'-

8
"

2'-4"

EXISTING PIER FOOTING

V
A

R
IE

S

EXISTING PIER FOOTING

AND THE APPLICABLE SPECIAL PROVISIONS.

PERTINENT REQUIREMENTS OF THE STANDARD SPECIFICATION

NOT SHOWN ON THIS DRAWING SHALL CONFORM TO THE

DETAILS OF CONSTRUCTION MATERIALS AND WORKMANSHIP

DO NOT CUT OR DRILL INTO EXISTING COLUMN BAR STEEL.

(TYP.)

2" CL.

4
'-

3
"

` ` `

SHOULDER

TOP OF 

2" CL.

REINFORCEMENT 2'-7" IN ADJACENT POUR.

ALONG ` OF COLUMN. IF USED, LAP LONGITUDINAL

OPTIONAL CONSTRUCTION JOINTS IN FOOTINGS PLACED

(T
Y

P
.)

2
"
 
C

L
.

2
'-

6
"

fy = 60,000 P.S.I.

f'c = 4,000 P.S.I.

LENGTH = (22'-0" MIN.)

1'
-
3
"FRONT FACE

#5 BAR #4 BAR

(SEE STD. 13.11)

DENSE, 1‚"

BOTTOM OF BASE AGGREGATE

PLACE •"  FILLER BETWEEN COLUMN AND CONCRETE FOOTING (TYP.)

THE BARRIER. 

FROM THE TOP OF THE SHOULDER TO THE TOP OF

NOTE:  51 - INCH BARRIER REFERS TO THE DISTANCE

NOTES

2" CL.

(TYP.)

OF BARRIER

FOR THRIE BEAM AT F.F. 

` OF ANCHOR ASSEMBLY

8" 8"

#5 BARS @ 8" SPACING (VERT.)

TYPICAL BETWEEN COLUMNS

#5 BARS @ 8" SPACING 

(T
Y

P
.)

F
T

G
.

C
O

N
C
.

2" CL.

 (HORIZ.)

#4 BARS

#5 BARS @ 8" (MAX.)  SPACING

PROVIDE SPACING BETWEEN COLUMNSPROVIDE SPACING BETWEEN COLUMNS

(SEE STD.  13.11)

CRUSHED MATERIAL

BOTTOM OF SELECT

LOOKING AT B.F.  OF BARRIER

F.F.  OF BARRIER IS FLUSH WITH FACE OF COLUMN

SEE STANDARD 13.11  FOR ADDITIONAL DETAILS.

SEE STANDARD 13.11  FOR DESIGNER NOTES.

WITH THE ANCHOR ASSEMBLY FOR THRIE BEAM ATTACHMENT.

PLACE REINFORCEMENT SUCH THAT IT WILL NOT CONFLICT

Approved:

Date:

STANDARD 13.10
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51-INCH CONCRETE

INTEGRAL BARRIER

EMBED 8" IN CONCRETE.

ADHESIVE ANCHORS NO. 6 BAR  

Laura Shadewald



BAR BENDING DIAGRAMS

B.F.

SECTION B-B

2
'-

8
"
 
T

O
 
4
'-

3
"

F.F.

2'-6"1'-3"

51-INCH VERTICAL CONCRETE BARRIER AND TRANSITION

BARRIER TRANSITION

51-INCH VERTICAL CONCRETE

1'-3" 2'-6"

CONSTRUCTION JOINT

#6 BAR

USED WITH CIRCULAR COLUMNS

TRANSITION REGION

#5 BAR #5 BAR

BARRIER REINF. IN

LENGTH = 3'-2"
*

*
STRAIGHT BARS OF THIS LENGTH

FOR RECTANGULAR COLUMN USE

11
"

11
"

TRANSITION REGION BETWEEN COLUMNS

BARRIER REINF.

 
T

O
 

FOOTING

TOP OF

CONCRETE FOOTING

ENDS. (TYP)

BARRIER EDGES, TOP AND

1-INCH RADIUS ON CONCRETE

PROVIDE 3/4-INCH BEVEL OR

(TOP & BOTTOM)

(7) - #5 BARS

(F.F.  & B.F.)

(6) - #4 BARS

1'
-
2
"

7
"

7•"

144
°

8"

V
A

R
IE

S
 

F
R

O
M

11"

BAR DIMENSIONS ARE OUT TO OUT OF BAR

11"

8
"

F.F.  = FRONT FACE

1'-3"

CRUSHED AGGREGATE

EXISTING SLOPE PAVING

VARIES

SLOPE PAVING CRUSHED AGGREGATE

CONSTRUCTION JOINT

SECTION A-A

PIER COLUMN,  (TYP.)

EXISTING (X'-X")  DIA.  CIRCULAR

OR

L

BETWEEN COLUMNS

(TOP & BOTTOM)

(7) - #5 BARS

EXISTING PIER FOOTING

VARIES

F.F.

F.F.

1'-3"

SEE STANDARD 13.10 FOR ADDITIONAL DETAILS

B.F.

10"10" 10"10"

CONCRETE BARRIER 

51-INCH VERTICAL 

B.F.

FOR SPACING)

VIEW STD.  30.10

#5 BARS (SEE ELEV.

DENSE, 1‚"

BASE AGGREGATE

6"

6
"

2
'-

1"

6"

1'
-
2
"

CONCRETE FOOTING

JOINT

CONSTRUCTION 

2'-6"1'-3"

(F.F.  & B.F.)

(6) - #4 BARS

1'-3"6"

6
"

2
'-

1"

6"

1'
-
2
"

CONCRETE FOOTING

4
'-

3
"

#5 BARS @ 8"

(TOP & BOTTOM)

#5 BARS @ 8"

existing material is compacted,  granular material. 

if it is determined by the engineer that the

12"  select crushed material may be eliminated

THE OTHER EXTERIOR PIER COLUMN FOR THE FOLLOWING CONDITIONS:

CONSIDER PROVIDING AN ADDITIONAL TRANSITION SECTION ADJACENT TO 

THERE IS A CONCERN FOR TRAFFIC TO CROSS-OVER.

TWO-LANE ROAD IS ADJACENT TO BARRIER AND 

BE REVERSED.

DIRECTION OF TRAFFIC ADJACENT TO BARRIER TO

FUTURE TRAFFIC CONTROL NEEDS MAY CAUSE THE 

HAZARDS MAY EXIST IN THIS REGION THAT REQUIRE SHIELDING.

ANY OF THESE CONDITIONS.

CONTACT THE REGIONAL OFFICE FOR VERIFICATION OF 

THESE DETAILS MEET CRITERIA FOR TEST LEVELS TL-3/TL-4.

DESIGNER NOTES

PROTECTION AND ARE USED WITH EXISTING STRUCTURES. 

THE DETAILS SHOWN ON STANDARDS 13.10 AND 13.11  ARE FOR VEHICLE

SHOULDER MATERIAL

SHOULDER MATERIAL

CRUSHED MATERIAL

12" DEPTH OF SELECT 

RECTANGULAR PIER COLUMN,  (TYP.)

EXISTING (X'-X"  X X'-X") 

RECT.  COLUMNS

SHOW DIMENSIONS FOR

OR CONCRETE

AGGREGATE,  ASPHALT

TOP OF SHOULDER

DENSE,  1‚"

BASE AGGREGATE

(TOP & BOTTOM)

FOR SPACING)

VIEW STD.  30.10 

#5 BARS (SEE ELEV.

OR CONCRETE

AGGREGATE,  ASPHALT,

TOP OF SHOULDER

CRUSHED MATERIAL

12"  DEPTH OF SELECT 

9"  beyond b.f.  of column.

increase this value so that b.f.  of footing extends

for columns with "dia."  or "l"  greater than 3'-0",

B.F.  = BACK FACE

AND THE PIER,  OR WHEN AN INTEGRAL BARRIER SHOULD BE USED. 

GUARD OR CONCRETE BARRIER SHOULD BE PLACED BETWEEN THE TRAFFIC

FOR VEHICLE PROTECTION,  SEE FDM 11-35-1  TO DETERMINE WHEN BEAM

5
 

E
Q
. 
 S

P
A
. 
 =

(ADHESIVE ANCHOR)

ADHESIVE ANCHOR LAYOUT

Approved:

Date:

STANDARD 13.11
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INTEGRAL BARRIER DETAILS

EMBED 8"  IN CONCRETE.   (TYP.)

ADHESIVE ANCHORS NO. 6 BAR

Laura Shadewald
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