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1:200
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Approximate location
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EASTBOUND PIER DETAILS NO. 1

CL Pier           

PLAN

ELEVATION

T
o

p
 
l
a
y

e
r
 
r
e
i
n

f
B

o
t
t
o
m

 
l
a
y
e
r
 
r
e
i
n
f

Reinf symmetrical

about C PierL

"k"     Bars
"k"     Bars

No Scale

#43      @ 200

600

"d" Bars

"b" Bars

600

LEGEND

Denotes headed bar (both ends)

Denotes bundled bars

Denotes headed bar

EB Route 80

("E" Line)

CL

"b" Bars

Soffit

"c" Bars

"k"     Bars

400 400

  

600

"k"      Bars

600

EB Route 80

("E" Line)

CL

Stirrups

Typ

Circular

Column,typ

CL

@ 150 Max23 @ 150@ 225 Max5 @

150

23 @ 150 @ 225 Max 5 @

150

K

K L

L

M

M

1:50

30

L

100, typ

 
 

    B7-10

U-7 

Top of

deck

Varies

Bursting reinf

See "Note 11"

Bursting reinf

See "Note 11"
#22    

@ each intersection

F ( 7-"m"   Bars @ 300 )

F ( 7-"m"   Bars @ 300 )

@ each intersection

For pipe key confinement reinf,

see "Eastbound Pier Details No. 7"

sheet

For pipe key confinement reinf, see

"Eastbound Pier Details No. 7" sheet

Type - A

For pipe key

assembly, see

"Eastbound Pier

Details No. 7"

sheet

168 mm Dia

Pipe sleeves to be

cast with cap, typ

5800

550 Dia opening for

CCSF NPS10 Sewer

in NPS18 casing  See

"Detail 1"

See "Note 10", typ

580

"a"

Bars

Drain line

opening

6000

168 mm Dia

Pipe Sleeve

See "Note 9"

Typ

EB Route 80

("E" Line)

CLCL Girder D

CL Pipe
Sleeve

9
0

0

L Pipe
Sleeve

C

4
8

0

DETAIL 1

1:25

2@300

= 600

2@300

= 600

300

700

Typ

PIER CAP BEAM - PIER E20R

1380

 

Note: The Contractor shall verify all controlling field 

      dimensions before ordering or fabricating any material.

75

Typ

250 min

Typ
50

Typ

8
1

2 @ 200

= 400

8
1

1
2
1

91 mm Dia

Pipe sleeves to be

cast with cap, typ

#22   

Exp Jt

Filler

400

6 @

100

400

1500

 12 @

100

940

 

#43 beyond. typ

@ 200#43

500

Typ

Cable Restrainer, typ

550 Dia

Utility opening

Face of

Girder

Web,typ

295

Typ

2- #57    

bundled

See "Note 12"

For bursting reinforcement layout, see "Eastbound Pier Details No. 9" sheet.

 

 

1.

 

2.

 

3.

 

4.

 

5.

   

 

6.

   

 

7.

   

 

8.

   

 

9.

 

10.

   

 

11.

 

12.

"e" bars

See "Note 12"

Closure wall

Restrainer plate

beyond, typ

25612561

6 @

100

12 @

100

1500

Typ

Notes:

 

Spacings & dimensions are measured along C Pier.

 

For information not shown, see "Pier Elevations No. 1 & No. 2" sheets.

 

For Sections "K-K", "L-L" & "M-M" see "Eastbound Pier Details No. 3" sheet.

 

For Prestressing Path Layout, see "Eastbound Pier Details No. 6" sheet.

 

Move stirrups to clear reinforcement, conduit, pipes & prestressing

ducts at each girder and around pipe key area.

 

For additional reinforcement around pipe key assembly, see "Eastbound

Pier Details No. 7" sheet.

 

For reinforcement designations and dimensions, see "Pier Cap Beam

Schedule" on "Eastbound Pier Details No. 3" sheet.

 

For utility information, see "Eastbound Typical Section No. 1 & 2"

sheets and "Electrical & Mechanical Plans".

 

Conduit layout shown for Pier E20R is similar to layout at Hinge FE.

 

For "Cap Beam End Details", see "Eastbound Pier Details No. 9" sheet,

Typical except Cap Beam Prestressing Ducts.

 

 

 

Adjust spacing to avoid Hinge Cable Restrainer Assembly.

#43 x 8780

Tot 60 in 6 layers

#22       or        Stirrup spacing

#22       , typ

around Pipe Key

1950 2 @ 275

= 550

Column, typ

1300

5 @ 300

= 1500

#22      typ

except around 

Pipe Key area

and conduits

1
3
7
0

50

Typ

1500

 

#29
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EASTBOUND PIER DETAILS NO. 2

CL Pier           

PLAN

ELEVATION

T
o

p
 
l
a
y

e
r
 
r
e
i
n

f
B

o
t
t
o

m
 
l
a
y

e
r
 
r
e
i
n

f

Reinf symmetrical

about C PierL

"k"     Bars
"k"     Bars

No Scale

#43      @ 200

#43      @ 200

600

"d" Bars

"b" Bars

600

LEGEND

Denotes headed bar (both ends)

Denotes bundled bars

Denotes headed bar

EB Route 80

("E" Line)

CL

Column, typ

"b" Bars

Soffit

"c" Bars

"k"     Bars

400 400

 

600

"k"      Bars

600

EB Route 80

("E" Line)

75

Typ

CL

Circular

Column,typ

#43 beyond

Typ

CL

@ 150 Max8 @

100

16 @

100

20 @ 150@ 225 Max5 @

150

@ 225 Max 5 @

150

K L

L

M

M

1:50

31

L

 
 

    B7-10

U-7 

Top of

deck

Varies

Bursting reinf

See "Note 10"

Bursting reinf

See "Note 10"
#22    

@ each intersection

F ( 7-"m"   Bars @ 300 )F ( 7-"m"   Bars @ 300 )

@ each intersection

For pipe key confinement reinf,

see "Eastbound Pier Details No. 7"

sheet

2-#57    

bundled

Type - A

For pipe key

assembly, see

"Eastbound Pier

Details No. 7"

sheet

168 mm Dia

Pipe sleeves to be

cast with cap, typ

550 Dia

Utility

opening

550 Dia opening for

CCSF NPS10 Sewer

in NPS18 casing  See

"Detail 2"

4@300

=1200

"a"

Bars

#22      typ

except around 

Pipe Key area

EB Route 80

("E" Line)

CL
CL Girder D

CL Pipe
Sleeve

9
0

0

L Pipe

Sleeve

C

4
8

0

DETAIL 2
1:25

2@300

= 600

700

Typ

PIER CAP BEAM - PIER E21R

4 @ 300

= 1200

550

6990 7190

Notes:

 

1. Spacings & dimensions are measured along C Pier.

 

2. For information not shown, see "Pier Elevations No. 1 thru 3" sheets.

 

3. For Sections "K-K", "L-L" & "M-M" see "Eastbound Pier Details No. 3"

   sheet.

 

4. For Prestressing Path Layout, see "Eastbound Pier Details No. 6" sheet.

 

5. Move stirrups to clear reinforcement, conduit, pipes & prestressing

   ducts at each girder and around pipe key area.

 

6. For additional reinforcement around pipe key assembly, see "Eastbound

   Pier Details No. 7" sheet.

 

7. For reinforcement designations and dimensions, see "Pier Cap Beam

   Schedule" on "Eastbound Pier Details No. 3" sheet.

 

8. For utility information, see "Eastbound Typical Section No. 1 & 2"

   sheets and "Electrical & Mechanical Plans".

 

9. For "Cap Beam End Details", see "Eastbound Pier Details No. 9" sheet,

   Typical except Cap Beam Prestressing Ducts.

 

10.For bursting reinforcement layout, see "Eastbound Pier Details No. 9"

   sheet.

168 mm Dia

Pipe Sleeve

Typ

Note: The Contractor shall verify all controlling field 

      dimensions before ordering or fabricating any material.

1
2
1

#22   

Exp Jt

Filler

295

Typ

1500

Typ

100, typ

3761

400400

 8 @

100

16 @

100

3761 20 @ 150

Face of

girder web

typ

Drain line

opening

See "Note 10"

Typ

For pipe key confinement

reinf, see "Eastbound Pier

Details No. 7" sheet

Stirrups, typ

940

 

K

Closure wall

Drain line

opening

250 min

Typ
50

Typ

#43 x 11 260

Tot 60 in

6 layers

#22       or        Stirrup spacing

#22       , typ

around Pipe Key
1200

Typ

1
3

8
0

1
3

7
0

1300

#29

"e"

Bars
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EASTBOUND PIER DETAILS NO. 3

SECTION M-M

1:20

SECTION K-K

1:20

Pier E20R

Pier E21R

A B C D E "a" bars "b" bars "c" bars "d" bars "f" bars "g" bars "k" bars

B0-5     

   5-11

B0-5     

   5-11

SECTION L-L

1:20

100 Fillet, Typ

50B0-5     

   5-11

50 B0-5     

   5-11

PIER CAP BEAM SCHEDULE

DIMENSIONS

1600

1600

2459

2256

"g"      Bar

"e" Bar each 

face, Typ

"f"      Bar

"a" Bar

Typ
"b" Bars

Typ

E

#19@300max

Stirrup Typ

Note:

13-#29
2-#32 Bundled

2-#32 Bundled

(tot 13 bundles)

(tot 13 bundles)

4-#29

4-#29

17-#19@200

17-#19@200 #19@300max

#22@300

#22@300

15-#29

15-#29

"d" Bar Typ

75 Clr

Typ

"g"      Bar

"f"      Bar,

similar

"e" Bar, Typ

"d" Bar, Typ

Note:

Roughened Const Jt

#16x1800, typ

Const Jt

5-#36

4-#36

"e" bars*

"e" Bar, Typ

5- #43      each side

5- #43      each side

LEGEND

Denotes headed bar (both ends)

Denotes bundled bars

Denotes headed bar

C Clr

Typ

B Clr

Typ

#43

"k"     Bars, Typ

2- #57 bundled, Typ

150, typ

Flare 

reinf

Typ

Type A - Pipe Key Assembly
5- #43      

beyond face of key, Typ

5
0

0

T
y

p

"c" Bars 

bundled, typ

** ** **

REINFORCEMENT DESIGNATIONS

"c" Bars 

bundled, Typ

#43, Typ

D Clr

Typ

 Omit upper layer of Typ soffit

slab transverse reinf, Typ

Const Jt

500, Typ

#43 both sides of

key (tot 60 bars)

Girder prestressing, see

"Eastbound Girder Layout

No. 1 & 2" sheets

Location

Flare reinf, see

"Eastbound Pier 

Details No. 8" 

sheet, Typ

Girder prestressing, see

"Easbound Girder Layout" 

sheets

120 min &

210 max clr

120 min &

210 max clr
13-#29

75 Clr

Typ

Electrical Utility

conduit openings

See "Note 2"

Deck reinf

Typ

Soffit reinf

Typ

Stirrup    typ

Stop soffit longit

reinf 50 mm before

Pipe Key, Typ

32

See "Note 1"

"a" bars

75

Typ

CL

CL

CL

Assumed Pier Cap Beam Prestressing,

(not all ducts shown) see "Eastbound

Pier Details No. 6" sheet

#16  or

See "Note 4"

5- #43      @ 200 (tot 6 layers)

Stop heads 50 mm before

Pipe Key headed stud

#36, typ

7- "m"  bars

@ 300

25 min

Typ

Varies

F "m" bars

7-#29

7-#29

6700

6700

130 380

130 380

** Clearance to main reinforcing

* Cut to clear Prestressing duct where interference occurs

Notes:

 

1. For top of deck control, see "Eastbound Deck Contours" sheet.

 

2. For soffit control, see "Eastbound Girder Layout No. 1 & 2" sheets.

 

3. Reinforcement shall be placed as shown at corners of hooks & intersections.

   Remaining reinforcement of each Type or group shall be placed equally or

   evenly within the limit of each group.  Move the reinforcement to clear  

   the prestressing ducts as necessary.

 

4. For additional reinforcement around Pipe Key Assembly, see "Eastbound Pier

   Details No. 7" sheet.

Assumed Pier Cap Beam Prestressing

(not all ducts shown) see "Eastbound

Pier Details No. 6" sheet, typ

Pier E20R & E21R

Pier E20R & E21R

Pier E20R & E21R

A A

For information not shown,

see "Section M-M".

For information not shown, see "Section M-M".

Note: The Contractor shall verify all controlling field 

      dimensions before ordering or fabricating any material.

Const Jt

650650@150

Typ

#22      @

each intersection

#22     @ 300

16- #43   equally spaced

Assumed Pier Cap Beam Prestressing,

(not all ducts shown) see "Eastbound

Pier Details No. 6" sheet

V
a
r
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e
s
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EASTBOUND PIER DETAILS NO. 4

LELEVATION

CL Pier           

PLAN

T
o

p
 
l
a
y

e
r
 
r
e
i
n

f
B

o
t
t
o
m

 
l
a
y
e
r
 
r
e
i
n
f

Reinf symmetrical

about C PierL

600
600

#43      @ 200

#43      @ 200

LEGEND

Denotes headed bar (both ends)

Denotes bundled bars

Denotes headed bar

1:50

1:50

CL EB Route 80

("E" Line)

1:50

CL

Face of girder

web, typ

Soffit

4879 4879

 400 400  400400

16 @150

20 @150

16 @150

20 @1506@100 6@100

}

}

600

#29

600

8@100 8@100

75

Typ

50 

Typ

5 @ 150 

12@100 @ 150 12@100

@ 225 max

5 @ 150 

Stirrups

Typ

See "Detail 3"

Closure

wall

#29      tot 15

#29

Column

Typ

@ 300 max

250 min

Typ

U X

X

U

33

V

V

W

W

Type - A, For pipe key

assembly, see "Eastbound

Pier Details No. 7" sheet

  

    B7-10

U-7 
Drain line

opening

Utility

opening

Typ

Bursting reinf

See "Note 10"
#19    

@ each intersection

5200

7-#29  Per ROW @ 300

Circular

Column

Typ

#19    

@ each intersection

5200

7-#29  Per ROW @ 300
Bursting

reinf

See

"Note 10"

2- #57 x 24 970 bundled &

5- #43 x 24 970, typ each face

For pipe key confinement reinf,

see "Eastbound Pier Details No. 7"

sheet

For pipe key confinement reinf,

see "Eastbound Pier Details No. 7"

sheet

Notes:

 

1. Spacings & dimensions are measured along C Pier.

 

2. For other information not shown, see "Pier Elevation"

   sheets. 

 

3. For Sections "U-U", "V-V", "W-W" & "X-X", see

   "Eastbound Pier Details No. 5" sheet.

 

4. For Prestressing Path Layout, see "Eastbound Pier

   Details No. 6" sheet.

 

5. Move stirrups to clear reinforcement, conduits,

   pipes and prestressing ducts at each girder

   and around Pipe Key area. 

PIER CAP BEAM - PIER E22R

CL

9
2
5

2
7
5

1:25

DETAIL 3

(Not all reinf shown)

8300

CL EB Route 80

("E" Line)

475

7300

#36

Typ

475

103 mm Dia

RGS Conduit to be

cast with cap, typ

� Conduits

� Conduits

103 mm Dia

RGS Conduits

Tot 10, typ

(Near side)

Note: The Contractor shall verify all controlling field 

      dimensions before ordering or fabricating any material.

1
2
1

100, typ

168 mm Dia

Pipe sleeves to be

cast with cap, typ

2
0

6
5

41 mm Dia RGS

Conduit, typ

Note:

Maintain 50 mm minimum

clearance from embedded

pipe sleeves.

NPS 4 

Air line

Exp Jt

Filler

#19 Typ

1
1
5
0

#43 x 13 450

Tot 50 in 5 layers

#19       or        Stirrup spacing

#19       , typ

around Pipe Key

4@275=1100

 

4@275=1100

 

  EB Route 80

("E" Line)

41 mm Dia 

RGS Conduits

Tot 4, typ

(Far side,

not shown)

1
3
7
0

Drain line

opening

#19 @ 200

550 mm Opening

for NPS10 Sewer

Top of 

deck
See "Note 9"

B7-10

U-7

1905

300

#29 x

13 450

#29       tot 15

#29

Typ

100

Typ

#36 @ 200

#29

#43 beyond

Typ

2- #57 x 24 470 bundled &

5- #43 x 24 470, typ each face

Cut @

NPS 4 

Air line

150 mm dia

cored hole

See "Note 12"

Notes (cont’d):

 

6. Other reinforcement around Pipe Key Assembly not shown

   for clarity, see "Eastbound Pier Details No. 7" sheet.

 

7. For Pipe key confinement reinforcement and Pipe key

   assembly, see "Eastbound Pier Details No. 7" sheet.

 

8. For utility information, see "Eastbound Typical Section

   No. 1 & 2" sheets and "Electrical and Mechanical Plans".

 

9. For "Cap Beam End Details", see "Eastbound Pier Details

   No. 9" sheet, typical except Cap Beam Prestressing Ducts.

 

10.For bursting reinforcement layout, see "Eastbound Pier

   Details No. 9" sheet.

 

11. For Air line details, see "Mechanical Plans".

 

12. Core 150 mm dia hole through existing closure wall 

    at Pier E22R for NPS 4 Air line.

*

*
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EASTBOUND PIER DETAILS NO. 5

1:20

CL Pier           

Notes:

SECTION V-V

1:20

     

SECTION U-U

CL Pier           

370 Clr

 Typ
190 Clr

 Typ
#36 tot 6

Typ

Roughened 

const Jt

#36 @ 200

(tot 4 ea face)

25 Min

B0-5     

   5-11

B0-5     

   5-11

Soffit reinf,typ

#43x9150,typ

#19        Stirrup

Const Jt

#19      @ 300 max

#19      @ 300 max

#19    Stirrup, typ

#16    see "Note 4"

#19 to match soffit

longitudinal reinf

Deck reinf

B0-5     

   5-11

B0-5     

   5-11

 
 203

 
 

150

150

 

Const Jt

#36 @ 200

(tot 4 ea face)

120 min &

210 max clr Cut reinf where interferes

with utility pipe, typ
Omit upper layer of typ soffit

slab transverse reinf, typ

500

Typ

120 min &

200 max clr

Type A - Pipe Key

Assembly, see "Note 4"

Stop soffit longitudinal reinf

50 mm before Pipe Key, typ

#43

5- #43      eq spaced

@ each face of Pipe Key

See "Note 4"

5- #43     each side

2065

Girder prestressing, see

"Eastbound Girder Layout

No. 1 & 2" sheets

#43      (tot 5 between keys)

(tot 6 layers)

Flare reinf, see

"Eastbound Pier 

Details No. 8" 

sheet, typ

Assumed Pier Cap Beam 

Prestressing see "Eastbound 

Pier Details No. 6" sheet, 

Typ

CL Pier           

1:20

SECTION X-X

400

1
2

0
09
2
5

2
7

5

1:20

SECTION W-W

Const JtC PierL

Closure wall

Typ

34

751600 160075

#19 @ 200 (tot 17)

 

75 Clr

 

5050

 

Closure

Wall

190

Const Jt

 

Assumed Pier Cap Beam Prestressing

(Not all ducts shown) see "Eastbound

Pier Details No. 6" sheet, typ

 

 See

"Note 2"

400

 

1600

Typ

See "Note 4"

300 600

100

5-103 mm dia RGS

conduits far side

5-103 mm dia RGS

conduits near side

embed into Pier

5-103 mm dia RGS

conduits far side

5-103 mm dia RGS

conduits near side

embed into Pier

Embed conduits into Pier

Special large radius = 610 mm)

41 mm dia conduit 

Embed into Pier

(standard elbow)

See"Note 1"

1. For top of deck control, see "Eastbound Deck Contours" sheet.

 

2. For soffit control, see "Eastbound Girder Layout No. 1 & 2" sheets.

 

3. Move reinforcing to clear the prestressing ducts as necessary.

 

4. For additional reinforcement around Pipe Key Assembly, see

   "Eastbound Pier Details No. 7" sheets.

100 mm Fillet, typ

Note:

For information not shown, see "Section U-U".

Note:

The Contractor shall verify all 

controlling field dimensions before

ordering or fabricating any material.

6504 @ 150

  Typ

 650

#19 Stirrup

#29, typ

#29x13 450

ea side

#29, typ
#36 tot 6

#29, typ

Note:

For information not shown,

see "Section U-U".

Note:

For information not shown,

see "Section U-U".

#29       tot 18

#43 x 24 970

7- #29  bars

@ 300

#22       @ 300 max

hooks angled at 45^

for clearance

610

Typ

2-#57 x 24 970

Bundled 

(tot 2 bundles)

each face

5-#43 x 24 970

each face

2-#57 x 24 470

Bundled 

(tot 4 bundles) 

each face

5-#43 x 24 470

each face

(2 rows)

#43 x 13 450 (tot 5)

(5 layers each face)

#29 x 13 450

each face, typ

#16 x 1800, typ

DEPARTMENT OF TRANSPORTATION

PREPARED FOR THE

STATE OF CALIFORNIA

Rev. Date: 5-18-98

0 10 20 30 40 50 60 70 80 90 100

T
I
M

E
 P

L
O

T
T

E
D

 =
>

04-0120m

D
A

T
E

 P
L

O
T

T
E

D
 =

>
1
4
:
0
2

0
5

-
O

C

FILE =>

U
S

E
R

N
A

M
E

 =
>

s
1
2
1
6

PROJECT ENGINEER

.DIST COUNTY ROUTE
SHEET

NO.

TOTAL

SHEETSTOTAL PROJECT

KILOMETER POST

REGISTERED ENGINEER - CIVIL

CIVIL

Exp.

No.

PLANS APPROVAL DATE

The State of California or its officers or agents

shall  not be responsible for the accuracy or

completeness of electronic copies of this plan sheet.

DESIGN

DETAILS

QUANTITIES

BY CHECKED

ORIGINAL SCALE IN MILLIMETERS

FOR REDUCED PLANS

CU

EA

04   DISREGARD PRINTS BEARING

EARLIER REVISION DATES

REVISION DATES (PRELIMINARY STAGE ONLY) OFSHEET

ALL DIMENSIONS ARE IN

MILLIMETERS UNLESS OTHERWISE SHOWN

SAN FRANCISCO OAKLAND BAY BRIDGE

EAST SPAN SEISMIC SAFETY PROJECT

0120M1

34-0006R

2.1

M. CHAR                 

MOHAN S. CHAR

M. CHAR

T. DUDLEY

T.Y. LIN / MOFFATT & NICHOL

TWO HARRISON STREET, SUITE 500

SAN FRANCISCO, CA 94105

OAKLAND APPROACH STRUCTURES - PHASE 2
BRIDGE NO.

KILOMETER POST

SIGN OFF DATE

DESIGN OVERSIGHT

HASAN EL-NATUR

109

CHECKEDBY

CHECKEDBY

12/29/1010/30/09 1/15/10 4/2/10 5/28/10 9/30/10

A. SIVATHASAN/T. DUDLEY

MOHAN S. CHAR 

57894

6/30/12

M. ANDRASEK

Y. KIM

AECOM TECHNICAL SERVICES INC.

999 TOWN & COUNTRY ROAD

ORANGE, CA 92868

S
U

B
M

I
T

T
A

L
 -

 1
2

3/4/11 3/14/11 4/4/11 6/3/11

Ala04 80 1.6/2.7

10-3-11

606 744



35

1860 MPa Low Relaxation Strand:

Anchor Set 

 

 

 

 

 

c

ci

PRESTRESS NOTES - PIER CAP BEAM

Pjack = See "Pier Cap Beam Prestress Table"

Friction Curvature Coefficient u = 0.15

Contractor shall submit elongation calculations based on

initial stress at

PIER CAP BEAM PRESTRESS TABLE

a b c d d
1

d
2

d
3

Pier E20R

Pier E21R

Pier E22R

2640 8540 3495 600 1110

LEGEND

d
 
+

5
0

-

-

Locations

B K

B K

A L

A L

2

d
1

d
1

b

L

a

Column, typ

c

d
1

d
3

d

d
 
+

5
0

2

No Scale

CAP BEAM PRESTRESSING DUCT LAYOUT

(PIERS E20R THRU E22R)

A Denotes Girder designation

X = Denotes theoretical point of no movement

    for one end stressing

= 10 mm

Notes:

Measured along

C PierL

f’   =    35*    MPa @ time of stressing (Piers E20R, E21R & E22R)

Anchorage end

Friction Wobble Coefficient k = 0.0007/m

f

Concrete: f’   =    38     MPa @ 28 days (Pier E20R, E21R & E22R)

One end stressing shall be performed on jacking end from either end.

cd

PI

d
3

PI

RI

R2

P
jL

PI

b a

d
1

PI

R2

RI

jR
P

Pjack at Center of gravity of prestressing

path. Cable path is a circular curve

between points except where shown

as constant depth, typ

10 095

minR

15 800

minR

 7600

SUGGESTED PRESTRESSING SEQUENCE - HINGE FE TO ABUT E23R

*

Jacking 

end

C
L EB Rte 80

("E" Line)

180

X =    "A"    times jacking stress.

2. Control dimensions are given horizontally or vertically.

 

3. For Cap Beam Dimensions, see "Eastbound Typical Section No. 1 & 2" sheets.

 

4. Pre-installed Strand duct should be used for pier cap prestress, unless jacking

   blockout from soffit is approved.

f’ci can be reduced to 28 MPa (Piers E20R thru E22R), if rebar spiral in local

anchor area provided is longer than the min length recommended by manufacturer.

Contractor shall submit the calculation to Engineer for approval prior to construction.

EASTBOUND PIER DETAILS NO. 6

For Girder designation, see "Eastbound Girder Layout No. 1 & No. 2" sheets.

0.898

0.888

0.877

C Girder, Typ

See "Note 1"

Blockout, see "Cap Beam End

Details" on "Eastbound Pier

Details No. 8" sheet

Note:

The Contractor shall verify all 

controlling field dimensions before

ordering or fabricating any material.

2380 9280 2170 600 97010 400 11 000  6000180

2165 9280 2170 600 112510 620  6000180 8000

Anchorage end

Typ

Jacking end

45 400

43 900

37 200

Pjack (kN)

LEFT
1 2 "A"

1. In order to minimize the congestion of jacking end blockouts, the contractor

   shall divide the Pjack equally & symmetrically and apply it simultaneously at 

   one end of the Cap Beam. The jacking ends shall be alternately located so they

   do not interfere with each other at the same end.  Each duct shall be prestressed

   from one end only.  The distance between the jacking ends (on the same end of

   the beam) shall be as shown in "Pier Cap Beam Prestressing Table".  For center

   of gravity of prestressing path, see "Cap Beam Prestressing Path Layout".

Stressing shall not take place until the deck has been placed and has

reached  specified strength. (100%  ’ci)

Pjack should be applied in stages:

(Pjack denotes prestressed jacking forces @ different locations where specified)

Stage 1: Stress all Pier Cap Beams to 25% Pjack.

Stage 2: Stress all Girders (Girders   thru   only) to 25% Pjack.

Stage 3: Repeat stages 1 & 2 with increasing Pjack by 25% for each process

         till reaching 75% Pjack.

Stage 4: Stress all Pier Cap Beams to 100% Pjack, grout the prestressing

         ducts in Pier Cap Beams and patch the blockout with quick-set

         concrete only.

Stage 5: Stress Girders    &    to 100% Pjack after the grout/concrete

         at Pier Cap Beam prestressing ducts and anchorage blockout 

         reaches required strength.

Stage 6: Stress all Girders (Girder   thru    only) to 100% Pjack.

Stage 7: Grout all ducts at Girders (Girders   thru   ) after all 

         prestressing is completed.

At no time during stressing operations, the eccentric prestress applied

about center line of pier shall exceed capacity of one duct.

No removal of falsework is allowed until all stressing and grouting are

completed. 
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1:15

C
L

               

L

Soffit

= 600,typ

100

Hoop 

spacings

Notes:

= 900

= 750

2 Spa @ 150 = 300

LEGEND

Denotes bundled bars

Denotes headed bar

Pier cap reinf

120 min

200 max Clr

PIPE KEY ASSEMBLY DETAILS

Headed stud, typ

(not all studs shown)

at each face of pipe key

Face of girder 

prestressing web

#43 x 2820 tot 52

PIERS E20R THRU E22R

#43 both sides of 

key (top & bottom)

(cut end of bars to

clear prestressing)

36

5 Spa @ 150

6 Spa @ 150

4 Spa @ 150

700

*

EASTBOUND PIER DETAILS NO. 7

Exist

Closure wall

keyway

Exist

Pentagonal

shape

2 -#25 x 1300 OD 

welded hoop

bundled @ 150 max 

2 -#25 x 2500 Max OD 

welded hoop bundled. 

Other hoops similar,

but different dia

(tot 6 layers)

*

CL Pier           

686

6
8

6

SECTION R-R

1:10

RR

CL Reveal Pedestal

CL Pipe key       

assembly

75 mm

Typ

Column necking

Note:

The Contractor shall verify all 

controlling field dimensions before

ordering or fabricating any material.

3800

clr

150

*

150

16 -#43   eq spa650650

1. For bar spiral & hoop splice,

   see "Bar Spiral Splice and

   Spiral Anchor and Welded Hoop

   Detail" on "Eastbound Pier

   Details No. 8" sheet.

 

2. For clearances at Pier E22R, see

   "Eastbound Pier Details No. 5"

   sheet.

50

*

 

100

Adjust location

to clear conduits

where occurs

#43 tot 13, Stop 50 mm

clear of face of conc

(Both sides of Pipe Key)

#43 x 9150 tot 13

(Both sides of

 Pipe Key)

*

Adjust spacing where

conflict occurs, see "Note 2"

1
7

5
0
 +

6
0

0

#16   Place at

each intersection

of #43 grid within

the hoop area, typ

6
0

0

#16    Place at

each intersection

of #43 grid within

the hoop area, typ

20 -#43        eq spaced

5 -#43        eq spaced

at each face of Pipe Key

Stop 50 mm clear of face

of conc
5 -#43        eq spaced

at each face of Pipe Key
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SOFFIT FLARE REINFORCEMENT DETAILS

No Scale

Face of Pier Cap or

Hinge diaphragm

Soffit

450 min
150

max

Soffit flare depth as shown on

"Eastbound Girder Layout No. 1 & No. 2" sheets

150

max

450

min #19 @ 300

Each way

Soffit thickness

or Soffit flare depth

BUTT WELDED CONTINUOUS HOOP

VEE GROOVE WELDED SPLICE

115

45^

75% Pen min

CJP

Start of pitch when

weld is used to

anchor spiral unit

WELDED LAP SPLICE AND ANCHOR 

130 Lap bar

300 min

lap length

Same size, spacing and material

as spiral shown on plans

Individual hoops, made continuous with 100%

penetration welds, may be substituted for spirals.

No Scale

BAR SPIRAL SPLICE AND

SPIRAL ANCHOR AND HOOP DETAIL

Direction

of weld

#13,#16 & #19

reinf only

Direction

of weld

#13, #16 & #19

reinf only

1. Butt weld to be made first

2. Butt weld to be made in flat or

   horizontal position

3. Lap bar to be centered on splice

4. Flare weld to be made in 

   direction shown

5. Lap bar equal size to spiral bar

Run off

end of bar

as shown

Run off

end of bar

as shown
290

Note: Flare weld to be made

      in direction shown

EASTBOUND PIER DETAILS NO. 8

37

Note:

 

Other reinforcement not shown

for clarity.
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1:10

CAP BEAM END DETAILS
ELEVATION

250

75 clr

CL

B8-5     

       

CL

Notes:

END VIEW

1500

1500

End of top cap reinf50

535

End of bottom

cap reinf

Blockout @

jacking end

only, typ

150 Const Jt

C 1st Int GirderL

#29 or #36

#19 @ 200

2- #19     bundled 

(tot 7 bundles)

1500

Deck reinf

+-

#25x6000

2- #19      bundled

(tot 2 bundles) #19     @ 300

Anchorage end

Soffit reinf

#19

Stirrups, typ

#22    @ 300

600

Pier

2- #19      bundled

(tot 7 bundles)

#25 x 6000

Sloped soffit

Jacking end

blockout, typ

Top of deck
#25 x 6000#19

B8-5     

       

#13       see , typ

6
0

0

Denotes bundled bars

Denotes headed bar (both ends)

LEGEND

Stirrup, are similar each pier

7- #29 or #25

@ 300 per row

+-

1
0

0

8
0

0
1

0
0

300

P/S Duct in Girder

Typ

#19

 Exterior 

Girder A & L

8
0

0

#13     & Grillage

See

EASTBOUND PIER DETAILS NO. 9

1. In order to minimize the congestion of jacking end blockouts,

   The Contractor shall divide the Pjack equally & symmetrically

   and apply it simultaneously at both ends of Cap Beam. 

   To reduce the anchorage blockouts @ pier cap end, Contractor should

   use the pre-installed strand ducts with grout tube at both ends.

   The jacking end anchorage ends shall be alternately located so 

   they do not interfere with each other at the same end. Each 

   duct shall be prestressed from one end only. The distance

   between the jacking end and anchorage end shall be as shown

   on "Eastbound Pier Details No. 6" sheet.

2. Jacking end blockouts @ left end shown. Jacking end blockouts

   @ right end similar but opposite hand.

   End view shown for 5 ducts (for total 10 ducts) alternated @ both

   ends. Contractor shall submit the end blockout details based on

   the actual numbers of ducts to Engineer for approval.

3. Girder prestressing ducts shall be symmetrically placed. Move

   to center of girder to clear Pier Cap Beam ducts if two-level 

   blockouts are used.

4. Reinforcement interfering with the prestress jacking process 

   @ prestressing blockouts shall be spliced or coupled after

   prestress is complete as approved by the Engineer.

5. For Girder designation, see "Eastbound Girder Layout No. 1

   & No. 2" sheets.

6. Elevation shown for Pier E20R, other Piers are similar.

38

Girder

Prestressing duct

See "Note 3", typ

5- #25 x 6000,

move or bundle

to clear P/S Ducts

#29

@ 300

max

#29

6700  or 5200 , 7- #29   @ 300

#22 or #19      as shown

@ each intersection

1500

Note:

 

For details not shown and

additional information, see

relevent "Pier Details" sheets.

2- #32 bundled bar

(Pier E20R & E21R)

2- #57 bundled bar

(Pier E22R)

6
0
0
 +
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1:80

Soffit

Notes:

LEGEND

A

Working point

DETAIL 1

No Scale

150

 

2500 Max

2459 min

250,Typ

500,Typ

Profile

grade

 

100 mm 

Fillet,typ

L

C B7-1     

D-1 

Soffit flare at hinge

FE & Pier E20R & E21R

TYPICAL SECTION - HINGE FE TO PIER E20R

C EB Route 80

("E" Line)

L

9085 Max

8845 Min

5
0

T
y

p

2 Equal girder spaces 4 Equal girder spaces 2 Equal girder spaces

26 670

13 335 13 335

9085 Max

8845 Min

800
800

2
5
5

T
y
p

255 T
y
p

C Exterior 

girder, typ

150

Typ

20 mm Drip 

groove

Typ

Intermediate

diaphragm

drain opening

Typ

 160
300 Min & Vars

Typ,see "Note 1"
C GirderL

150

Typ

-2%

8
0
0

T
y

p

1
0
0

T
y

p

C Girder
L

Edge of soffit

5
0

F

B

A

Edge of Deck

Edge of Deck

Concrete Barrier

Type 732 (Mod), typ

 

 

UTILITY DESCRIPTION

UTILITY OPENING SCHEDULE

CONDUIT

 SIZE (mm)

HINGE OPENING

SIZE (mm)

EASTBOUND TYPICAL SECTION NO. 1

39

535
535

Denotes utility designation. 

For types & opening sizes,

see "Utility Opening Schedule"

on this sheet.

Note:

 

Bikepath not shown, see "Eastbound

Bikepath Details No. 1 thru 4" sheets".

20 mm Drip 

groove, typ

1. 380 mm Girder stem width between Hinge FE and Pier E20R. 

   See "Eastbound Girder Layout No. 1" sheet.

 

2. For reinforcing details, see "Eastbound Typical Section No. 3"

   sheet.

 

OD (mm)

CASING SIZE PIER / DIAPHRAGM

OPENING SIZE (mm)

1:80

2459 Max

2256 min

250,typ

500,typ

Profile

grade

 

100 mm 

Fillet,typ

B7-1     

 D-1

Soffit flare at hinge

FE & Pier E20R & E21R

TYPICAL SECTION - PIER E20R TO PIER E21R

L

5
0

T
y

p

2 Equal girder spaces 4 Equal girder spaces 2 Equal girder spaces

26 670

13 335 13 335

800

2
5
5

T
y
p

2
5
5 Typ

150

Typ

20 mm Drip 

groove

Typ Intermediate

diaphragm

drain opening

Typ

 160
300 Min & Vars

Typ,see "Note 1"

C GirderL

150

Typ

-2%

8
0
0

T
y

p

1
0
0

T
y

p

Edge of Deck

 

 

535

C Exterior 

girder,typ

Conc Barrier

Type 732(Mod)

Typ

H

G
D E

A
Pipe sleeves for

Electrical conduit
 3-41  (Hinge FE to Pier E20R) Cast-In-Place Cast-In-Place

B
Pipe sleeves for

Electrical conduit

o5-103  (Hinge FE to Pier E21R)
Cast-In-Place Cast-In-Place

o2-103  (at Pier E22R)

o

C 550 o460 oNPS 10 (Hinge FE to Pier E22R) 550 o

D
Pipe sleeves for

Electrical conduit
4-103  (Hinge FE to Pier E20R) Cast-In-Place Cast-In-Placeo

E
o5-103  (Hinge FE to Pier E20R)

o9-103  (Pier E20R to Pier E21R)

F o5-103  (Hinge FE to Pier E21R)

G Drain line o o NoneNPS 8 and NPS 10 250   & 300

H
Pipe sleeves for

Electrical conduit
 3-41  (Hinge FE to Pier E20R) Cast-In-Place Cast-In-Placeo

FE

CB

LC EB Route 80

("E" Line)

J Cast-In-Place Cast-In-Place
o10-103  (at Pier E22R)

o  2-41  (at Pier E22R)

Cast-In-Place Cast-In-Place
Pipe sleeves for

Electrical conduit

Pipe sleeves for

Electrical conduit
Cast-In-Place Cast-In-Place

Cast-in-place

embedded conduit

K Cast-In-Place Cast-In-Place
o10-103  (at Pier E22R)

o  2-41  (at Pier E22R)

Cast-in-place

embedded conduit

L NoneNone
Air line

See "Note 3"

    B7-10

U-5 

550 O Utility Opening at

Intermediate Diaphragm

& Pier Cap

800

535

2000

E

d

g

e

 

o

f

 

D

e

c

k

LC Manhole

Where occurs

550 O Utility Opening at

Intermediate Diaphragm

& Pier Cap
    B7-10

U-5 

Notes:  1. For Utility sizes & locations, see "Eastbound Girder Layout No. 3 & 4" 

           and "Eastbound Pier Details No. 1 thru No. 5" sheets.

 

        2. For conduit layout & details not shown, see "Electrical Plans".

 

        3. For Air line location, see "Pier Details No. 4" sheet.

Sewer line

NPS 4 (at Pier E22R)

8500 Min

8980 Max

8980 Min

11 360 Max

See "Detail 1", typ

G

See "Detail 1"

Typ

8845 Max

7655 Min

8845 Max

7655 Min
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EASTBOUND TYPICAL SECTION NO. 2

*

*

1:80

TYPICAL SECTION - PIER E22R TO ABUT E23R

TYPICAL SECTION - PIER E21R TO PIER E22R

1:80

 

 

 

LEGEND

A

    

Denotes utility designation. For types & opening

sizes, see "Utility Opening Schedule" on

"Eastbound Typical Section No. 1" sheet

2256 Max

2065 min

250,Typ

500,Typ

L

235

T
y
p

T
y
p

1
0

0

6540 Min6540 Min 13 590 Max

C
L

Girder         

Typ

225

Typ

195

7655 Max11 360 Min7655 Max

 
 
8
0
0

800
535

12 000 800
535

12 000

2 Equal spaces4 Equal spaces2 Equal spaces

 

 300 

Soffit flare at 

Piers E21R & E22R

150

    B7-1 

D-1 

26 670

C Exterior 

girder

LC Exterior 

girder, typ

8
0

0

T
y

p

1
0
0

T
y
p

 

26 670

13 335

12 000 12 000800 800

13 335

4 Equal girder spaces2 Equal spaces 2 Equal spaces

* *

13 590 Min

15 682 Max

 

2065 Max

1887 min

-2%

Soffit flare

Pier E22R

1
9
0

T
y
p

C GirderL

300

Typ2
2
5

150

Typ

Intermediate

diaphragm

drain opening

Typ

Intermediate diaphragm

drain opening      , typ

NPS 10

Drain Pipe

Typ

* Dimensions measured at End of Bridge (Eastbound)

Exit box cell before

abut, see "Detail 2"

on "Miscellaneous

Details No. 5" sheet

550 dia

Utility

opening

Typ

    B7-10

U-5 

Edge of Deck

250,Typ

500,Typ 
 

Edge of Deck

Concrete Barrier

Type 732 (Mod), typ

Edge of Deck

40

535535

C

J K

-2%
G

C

G

B7-1     

 D-1

550 O Utility Opening at

Intermediate Diaphragm

& Pier Cap

Profile

grade

L2000 Profile

grade

C Manhole

  Where

  occursEdge of Deck

B

13 33513 335

L2000
C Manhole

  Where

  occurs

2
5
0  LC EB Route 80

("E" Line)

LC EB Route 80

("E" Line)

Notes:

 

1. Bikepath not shown, see "Eastbound

   Bikepath Details No. 1 thru 4" sheets".

 

2. For Detail 1, see "Eastbound Typical

   Section No. 1" sheet.

"Detail 1", see

"Note 2", typ

20 mm Drip 

groove, typ

20 mm Drip 

groove, typ
"Detail 1", see

"Note 2", typ

6540 Max

5494 Min

6540 Max

5494 Min
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B0-5     

       

B7-1     

       

B8-5     

   

#16    stirrup

7
6c

l
r

#16 cont, tot 2

at barrier reinf
#25 cont, tot 2

Typ

B-1 

    B7-1 

   

#16   stirrup, Typ

5-11

B0-5

 clr

Typ

2
5
 
m

i
n
 
c
l
r

6
5
 
m

a
x
 
c
l
r

S-2 

    B7-1 

   

2
5
 
m

i
n
 
c
l
r

6
5
 
m

a
x
 
c
l
r

4
0

c
l
r

2
5 clr 6

5 clr
S-2 

    B7-1 

   

#13 @ 450 max

Typ

C

L

1:20

7
6c

l
r

#25 cont, tot 2 

Exterior Bay 

Typical interior bay

L

L

300

X

2

Typ

X

Typ

X

Typ

L Bridge 

Symmetrical

L

4
0

c
l
r

#16     @ "S "

Place normal 

to & space along

C Bridge

1

2

#19 cont "H" bars

tot bars per table (all bays)

#16    @ "S "

Place normal 

to  & space 

along C Bridge

3

5-15

B0-5

1st interior bay 

L

C Interior girder

Additional #25 tot 6

girder stem reinf

at Piers, typ

See "Note 3"

Additional #25 tot 12

girder stem reinf

at Piers, typ

See "Note 3"

Const Jt, typ

#13 @ 225 max, Typ

#19    , @ "S "

Place normal 

to & space along

C Bridge, see Table

PART TYPICAL SECTION

HINGE FE TO ABUT E23R

Pier E21R to Pier E22R

"S "

250

Typical Interior Bay

Deck Slab

1 "D"bars

275

275

7

10

13

6

6

7

"G"bars "S "2

Bottom Slab

400

400

350

"H"bars

6

7

9

Deck Slab

"D"bars "G"bars

16

13

10

7

7

6

"S "3

300

350

400

"H"bars

11

9

6

Bottom Slab

Exterior and 1st Interior bay

Pier E22R to Abut E23R

Hinge FE to Pier E21R

REINFORCEMENT TABLE

Span

LEGEND

Distribution bars

Denotes regular reinforcement

Denotes bar spacing

Denotes additional longitudinal 

reinforcement, see "Eastbound 

Deck Details No. 1" sheet. For

additional girder stem reinf, see

"Eastbound Girder Details" sheet

**

X

60 mm Min and 100 mm Max

Clr to stirrup (except 25 mm 

Min clear near anchorage)

*

**

 
Varies @ 

Girder Flare

#13 "G" bars

 per Table

#16 "D" bars

 per Table

41

EASTBOUND PART TYPICAL SECTION

#25 cont, tot 2

See "Note 5", typ

**

**

*

Notes:

 

1.  Lap and mechanical splices are not permitted in deck and soffit 

    slab longitudinal reinforcing within 12 m from C pier.

 

2.  See "Eastbound Girder Layout" sheets for flare of girder webs 

    and soffit slab.

 

3.  For additional girder stem reinforcement, see "Eastbound Girder

    Details" sheet.

 

4.  Bikepath not shown.  See "Eastbound Bikepath Details No. 1 

    through No. 4" sheets.

 

5.  Where conflict with the Pipe Key occurs, use #25 headed bar and

    terminate accordingly.

For Barrier reinf, see 

"Conc Barrier Type 732 

(Mod)" sheet

#25 cont, Typ at

ea interior girder

#19 cont at

ea interior girder
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Note:

For bikeway details not shown, see

"Eastbound Bikepath Details No.1

thru No. 4 sheets.

Notes:

 

1. For girders   ,   ,   ,&   , see "Eastbound

   Girder Layout No. 2" sheet.

 

2. Structure depth varies linearly from Hinge FE

   to Abut E23R.

 

3. Intermediate diaphragms shall be placed radially.

   Dimension shown is measured along C EB Route 80.

 

4. For Access Openings & Electrical Blockouts, see

   "Eastbound Girder Layout No. 3 & No. 4" sheets.

 

5. For Utility Information, see "Utility Opening

   Schedule" on "Eastbound Typical Section No. 1"

   sheet.

 

6. For Camber, see "Eastbound Camber Diagrams" sheet.

 

7. For Prestressing Notes, see "Eastbound Girder

   Layout No. 2" sheet.

 

8. For Utility information not shown, see "Notes 1 

   thru 6" on "Eastbound Girder Layout No. 2" sheet

   and "Miscellaneous Details No. 7" sheet.

 

9. For Service platform information, see "Service

   Platforms" sheets.

Note:

The Contractor shall verify all 

controlling field dimensions before

ordering or fabricating any material.
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A Indicates girder designation
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Indicates fraction of each girder 

length in the span noted  
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Typ

A & L

B & K

D HF

4650 kN

19 500 kN

14 200 kN

0.917

0.805

0.737

Girder

Designation

Pjack/

Girder

PRESTRESSING NOTES

U

C J

9
4
5

 
7
5

&

*

*

1860 MPa  Low Relaxation Strand

Pjack = See "Pjack Table"

K = 0.0007/m,   = 0.20/rad (Girders)   

               

Anchor Set = 10 mm

 

Total Number of Girders = 9

 

Concrete f’c @ 28 days = 38 MPa

Concrete f’ci @ time of stressing = 35 MPa

 

Contractor shall submit elongation calculations

based on initial stress at    = See "Pjack TABLE"

 

Distribution of final prestress force (Pjack) shall 

be based on the table shown.  Maximum final girder

and deck slab force variation from the designated 

force shall not exceed 3200 kN.

f’ci can be reduced to 28 MPa if

rebar spiral in local anchor area

provided is longer than the minimum

length recommended by the manufacturer.

The Contractor shall submit the 

calculations to the Engineer for

approval before construction.

Initial Force

Coefficient @  

Pjack TABLE

43

C Pier E20R C Pier E21R C Pier E22R

Note:

The Contractor shall verify all 

controlling field dimensions before

ordering or fabricating any material.
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Edge of

girder

Edge of girder

Soffit 

ridge line

4800

1700

1:150

ACCESS OPENINGS & ELECTRICAL BLOCKOUTS

EB Rte 80

("E" Line)

CL

EASTBOUND GIRDER LAYOUT NO. 3

LC Girder

  Typ

Edge

of deck

LEGEND

Indicates girder 

designation

DI

G

Indicates 600 mm 0 

diaphragm access opening

Indicates 600 mm 0 

girder access opening

    B7-10

U-5    

    B7-11

    U-41

A

s S
S

PLAN - FRAME 2

2-S

2-S

2-S

2-S

2-S

2-S

2-S

E-3E-3

e

C

2-S

NPS 8

Drain

line

5-S

3-S 3-S

5-S

3-S
3-S

#-S #

S Indicates 610 mm 0 

grated soffit access opening

DE     B7-11

    U-43

#E-

LEGEND (cont’d)

  of Pipe sleeves Rigid PVC Sch 80

(Provide elongated slot for adjustment)

  

5-S

B7-10

U-7

E-1

44

4600

550

**

72001200

E

S

Exception:

At Hinge FE, 220 mm OD embedded metallic pipe

 

and 171 mm OD for 41 mm RGS conduit.

sleeves for 103 mm RGS conduit will be installed

*

Flush to

outside face

of concrete

E-5A/

E-6A/

E-5A/

E-6A/

2-S

Utility opening
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168 mm OD Rigid PVC Sch 80*
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(To be covered

after conduits

are installed)
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ELECTRICAL BLOCKOUT LEGEND
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Indicates Blockout opening type
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Details No. 3" sheet.
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L L LC Abut E23RC Pier E21RC Pier E20RLC Hinge FE LC Pier E22R

No Scale

PIPE SLEEVES &

GIRDER OPENINGS - GIRDER D

No Scale

PIPE SLEEVES &

GIRDER OPENINGS - GIRDER F

No Scale

PIPE SLEEVES &

GIRDER OPENINGS - GIRDER C

2-S
4-S2-S

L

LEGEND

G Indicates 600 mm 0 

girder access opening

    B7-11

    U-41

#-S

   

#Indicates   of Pipe Sleeves

or Rigid PVC Sch 80

460 mm 0 OD

Sewer line

(Beyond)

L
L

LC Abut E23R

C Pier E21R
C Pier E20R

LC Hinge FE LC Pier E22R
L

L L LC Abut E23RC Pier E21RC Pier E20RLC Hinge FE LC Pier E22R
L

EASTBOUND GIRDER LAYOUT NO. 5

46

2-S

G

C Pipe Sleeve, Typ

8-S

"Detail 4"

See "Note 3"

"Detail 1"

See "Note 3"
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6-S
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1
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C Pipe Sleeve, Typ
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"Detail 3"

See "Note 3"
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3
0

0

3
0

0

3
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0 3
0

02-S

550 mm 0 OD

Sewer line

opening

9
0

0

"Detail 2"

See "Note 3"

E-7A/B Indicates type of Blockout

opening

Note: The Contractor shall verify all controlling field 

      dimensions before ordering or fabricating any material.
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Center of Gravity of

Prestressing Ducts

See "Note 1"

Center of Gravity of

Prestressing Ducts

See "Note 1"

Center of Gravity of

Prestressing Ducts

See "Note 1"
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Sewer line
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Notes:

 

1. Contractor shall maintain a minimum clearance of 150 mm

   from girder openings and embedded pipe sleeves, from

   top of highest duct LOL or bottom of lowest duct LOL.

 

2. Adjust vertical location of the pipe sleeves

   in the field to avoid conflict with prestressing

   ducts as approved by the Engineer.

 

3. For reinforcement around pipe sleeves, blockout

   and girder access openings, see "Miscellaneous

   Details No. 6" sheet.

 

4. For blockouts wider than 1000 mm, see "Eastbound

   Girder Layout No. 7" sheet.
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No Scale

PIPE SLEEVES &

GIRDER OPENINGS - GIRDER H

LEGEND

G Indicates 600 mm 0 

girder access opening     U-41

#-S

   

#Indicates   of Pipe Sleeves

or Rigid PVC Sch 80

LC Abut E23R
LC Hinge FE

EASTBOUND GIRDER LAYOUT NO. 6

LC Abut E23R
LC Hinge FE

No Scale

PIPE SLEEVES &

GIRDER OPENINGS - GIRDER J

47

LC Pier E20R
LC Pier E21R

G

LC Pier E22R

L

2-S

LC Pier E22R
LC Pier E20R

LC Pier E21R

G

LC Pipe Sleeves, Typ

C Pipe Sleeve, Typ

"Detail 3"

See "Note 3"
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Note: The Contractor shall verify all controlling field 

      dimensions before ordering or fabricating any material.

Center of Gravity of

Prestressing Ducts

See "Note 1"

Center of Gravity of

Prestressing Ducts

See "Note 1"

B7-11

1-S1-S

3
0

0

3
0

0

1-S1-S

3
0

0

3
0

0

Notes:

 

1. Contractor shall maintain a minimum clearance of 150 mm

   from girder openings and embedded pipe sleeves, from

   top of highest duct LOL or bottom of lowest duct LOL.

 

2. Adjust vertical location of the pipe sleeves

   in the field to avoid conflict with prestressing

   ducts as approved by the Engineer.

 

3. For reinforcement around pipe sleeves, blockout

   and girder access openings, see "Miscellaneous

   Details No. 6" sheet.

 

4. For blockouts wider than 1000 mm, see "Eastbound

   Girder Layout No. 7" sheet.
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LEGEND

#-S

   

#Indicates   of Pipe Sleeves

or Rigid PVC Sch 80

L L LC Abut E23RC Pier E21RC Pier E20RLC Hinge FE LC Pier E22R
L

EASTBOUND GIRDER LAYOUT NO. 7

No Scale

PIPE SLEEVES &

GIRDER OPENINGS - GIRDER K

2-S 4-S

"Detail 1"

See "Note 3"

2-S 1-S

L L LC Abut E23RC Pier E21RC Pier E20RLC Hinge FE LC Pier E22RL

48

DR1
1

0
0

DR

1
0
0
0

DRDR1
0

0
0

DR

    

Indicates 250 mm 0 

drain line opening

B7-10

U-5

2-S

4-S

1-S

1
0

1
0

C Pipe Sleeve, Typ

8-S

"Detail 4"

See "Note 3"

C Pipe Sleeve, Typ

3
4

0

3
4

0

3
4

0

3
0

0

3
0

0

3
0

0

3
0

0

2-S

3
4

0

2-S

3
0

0 3
0

0

3
0

0

1-S 1-S2-S

3
0

0

5
0

0

2-S

3
4

0

Note: The Contractor shall verify all controlling field 

      dimensions before ordering or fabricating any material.

No Scale

PIPE SLEEVES &

GIRDER OPENINGS - GIRDER B

     

Top of deck

Soffit

typ

t
y

p

Additional

#13 @ 200

each face

Additional #25, 

tot 4 (2 top, 2 bot)

3
5

0

700

No Scale

DIAPHRAGM ELECTRICAL BLOCKOUT DETAIL

Grout diaphragm blockouts

after placing conduits, typ

Note:  For blockouts wider than 1000 mm only.

Notes:

 

1. Contractor shall maintain a minimum clearance of 150 mm

   from girder openings and embedded pipe sleeves, from

   top of highest duct LOL or bottom of lowest duct LOL.

 

2. Adjust vertical location of the pipe sleeves

   in the field to avoid conflict with prestressing

   ducts as approved by the Engineer.

 

3. For reinforcement around pipe sleeves, blockout

   and girder access openings, see "Miscellaneous

   Details No. 6" sheet.

Center of Gravity of

Prestressing Ducts

See "Note 1"

Center of Gravity of

Prestressing Ducts

See "Note 1"
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1200

1150

#19       tot 8

#16   @ 200

CL

Symmetrical about 

  EB Route 80

("E" Line) except

cross slope

No Scale

END DIAPHRAGM PART ELEVATION

@ top of brg

#25              tot 6 pairs

Min

1:15

EASTBOUND GIRDER DETAILS 

#16   @ 200

END DIAPHRAGM PART ELEVATION

Min

PIERS E20R THRU E22R

Note:

Pier E20R Interior girder shown,

other Piers & girders similar.

L

No Scale

GIRDER STEM REINFORCEMENT

LEGEND

See "Shear Key Details" on

"Eastbound Abutment Details

No. 8" sheet

Concrete Barrier

Type 732 (Mod)

#25 bundled

   

10 000 10 000

C Pier

600600

1200 Min lap

1000

Typ

1000

Typ

49

Indicates bundled reinforcing

END DIAPHRAGM DETAIL - ABUT E23R

#19    @ 150

Structure 

Approach

EB

L Brg Abut E23RC

B0-5Limit of B0-5     

5-11

150

1800700

top of center brg

1200 Min lap1200 Min lap @

#25          tot 10 pairs

#25 tot 18

Grillage & blockout

for prestressing duct, 

see

B8-5

   

#19   @ 150

#25   @ 300

Seismic Joint

Blockout, typ

See "Notes 3 & 4"

Seismic Joint

Blockout, typ

See "Notes 3 & 4"

75

clr

#19 @ 200

#36 @ 150

13 bundled

tot 26

Transverse

deck reinf

2
5

0

Optional Const Jt

#32 tot 14

#19      @ 150

#19   @ 150#19   @ 150

75 clr

1

1

#19   @ 300

#25 x 19 000 each face

Typ, see "Note 1"

Notes:

 

1. For locations and total number of stem

   reinforcement at each girder, see

   "Typical Section" sheets.

 

2. Adjust stem reinforcement to clear P/S ducts.

 

3. For "a" dimensions & blockout details, see

   "Deck Joint Details No. 1" sheet.

 

4. For anchor bolts at deck joint blockouts, 

   see "Seismic Joint" sheets.

"a"

500
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No Scale

CAMBER DIAGRAM 

Frame 1 Frame 2

�
S

p
a
n

�
S

p
a
n

�
S

p
a
n

Adjustment

"A"

Adjustment

"B"

30 Days

60 Days

90 Days

120 Days

180 Days

240 Days

360 Days

720 Days

  Adjustment "B"

see table value

  Adjustment "A"

see table value

No Scale

EASTBOUND CAMBER DIAGRAMS

*
*

*

**

*

*

Elapsed time in days

measured from prestressing

short hinge side until

closure and load transfer

C L C L
P

i
e
r
 
E

2
0
R

H
i
n
g
e
 
F

E

C L
P

i
e
r
 
E

2
1

R

C L
P

i
e
r
 
E

2
2
R

C L
B

r
g
 
A

b
u
t
 
E

2
3
R

Frame 2

CL

CL

Pier E20R

Hinge FE

CL Pier E19R

PART CAMBER DIAGRAM AT HINGE FE

11

10

9

8

8

7

7

7

2

1

0

6

4

0

0

0

5
2

3
9

2
0

2
7

1
8

 
0

 
0

 
0

 
0

3
5

Profile

line

TIME DEPENDENT CAMBER VALUES AT   HINGE FE

700

2
2

C L
P

i
e
r
 
E

1
9
R

50

Note:

 

1. Camber values shown do not include

   allowance for falsework settlement.

(Phase 1) (Phase 2)

(Existing)

Frame 1 (Exist)

  See table for values to use - depends on period of time

  between prestressing of Frame 2 and load transfer from Frame 1.

  Adjusted values of camber taken from long cantilever values given

  in table.  Decrease linearly back to pier for profile adjustment

  (add to profile grade).

CL

*
*

*
*

� � �

S
p

a
n

S
p
a
n

S
p

a
n

�
S

p
a
n

S
p
a
n

�

S
p
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n

�

S
p
a
n

�

S
p
a
n

��
S

p
a
n

�
S

p
a
n

�
S

p
a
n

�
S

p
a
n
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No Scale

1500

Typ

61006100

LC Pier E20R, E21R or E22R

 

Exterior

bay

 

1st Interior

bay

 

Interior

bay, typ

 

Interior

bay, typ

LC Hinge FE

7000

4600

Typ

L

7000 Edge

of deck

C Pier E20R

Edge

of box

7300

1200

Typ

L

7300

C Span

4-#29 x 10700/bay

4-#22 x 13400/bay L

Symmetrical about

C EB Rte 80 "E" Line

7000

3600

Typ

7000

LC Pier E21R

7-#29 x 10400/bay

7000

3600

Typ

7000

LC Pier E22R

7-#32 x 10400/bay

L

6700

2400 3300

 

Exterior

bay

 

1st Interior

bay

 

Interior

bay, typ

Interior

bay, typ

 

Typ for all

LC Pier E23R

C Span

EASTBOUND DECK DETAILS NO. 1

No Scale

51

5-#29 x 10700/bay

L

Symmetrical about

C EB Rte 80 "E" Line

2-#29 x

21100/bay

16 800

2-#29 x 20200/bay7-#32 x 9400/bay

See "Note 1"

ADDITIONAL DECK REINFORCEMENT

ADDITIONAL SOFFIT REINFORCEMENT

See "Note 1"

Notes:

 

1. For other Deck and Soffit reinforcement,

   see "Eastbound Part Typical Section" sheet.

 

2. Additional reinforcement is required at bays

   shown only.

 

3. All butt splices shall be service butt splice.
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A

A

C

C Intermediate 

diaphragm, typ

CL Symmetrical about 

EB Route 80 ("E" Line)

C EB Route 80

 ("E" Line)
L

1:100

SECTION A-A 

#19

300

TypV
a
r
i
e
s

Edge of exterior

girder, typ

Edge of deck

above, typ

#16   Stirrups  @100 max @150 max @ 225 max @150 max @100 max

L Interior girder

Typ

#32 (bundled), typ

See "Note 1"

Typ deck 

slab reinf165

Typ

5
0

#22 cont tot 2

Const jt

25 clr

Typ

600

No Scale  

#29 @ 300, tot 8

L

EASTBOUND DECK DETAILS NO. 2

#29 typ

See "Note 1" 

Diaphragm Bottom Main Reinf Diaphragm Top Main Reinf

LEGEND

#16

#16 @ 300

max

100 mm Fillet, typ

100 mm Bottom fillets

(optional) 

#16   , typ

75 clr

Typ

75 clr

Typ

A

A

    

B7-10

U-5    

B7-1     

D-1    

Face of

girder

#16   , Typ

Transverse deck

reinf

PARTIAL ELEVATION

Transverse soffit

reinf, typ

INTERMEDIATE DIAPHRAGM DETAILS
1:25

Drain

opening

Typ

CL Access

opening

B7-10

U-5    

610 O Access Opening

at mech utility

box cell only, see

Note:

For locations of intermediate diaphragm, see

"Eastbound Girder Layout No. 1 thru 4" sheets.

550 O 

Utility opening

typ

Note:

 

1.  No lap splices allowed in  

    main diaphragm reinforcement.

52

1600

Denotes bundled bars

B7-1     

D-1    

varies

6000

varies

1:100

PLAN

ELEVATION

#32 Bundles

#32       tot 20

(10 Bundles)

150 mm square drain at

low side of each bay

between girders

See
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1:60

C EB Route 80

 ("E" Line)
L

1:60

ELEVATION

SUSPENSION END

CANTILEVER END

Closure Pour

1500

1500

PLAN (HINGE FE)

1:15

DETAIL 1

25

5
0

1
0

0

Exp jt filler 

50

25 mm Chamfer

Typ

600 Max stirrup

spacing,typ

Blockout for 

joint seal 

assembly

#43 bundled

#29      

tot 10 bundles

Closure pour

#25    tot 8

600 Max 

stirrup

spacing,typ

Closure pour

#36     tot 6

each side of key

EASTBOUND HINGE FE DETAILS NO. 1

#22    @ 150

at each end

of diaphragm

#22    @ 150

at each end

of diaphragm

53

Note: For reinforcing not shown,

      see "Notes 1 thru 5".

C EB Route 80

 ("E" Line)
L

L

Const jt

A B

A B

L

Soffit ridge line

A

C D H J LF

Edge of

deck, typ

C Hinge 

  FE Brg

Outside face

of exterior

girder, typ

L

B7-10

U-6

C Temporary

  Bent E19AR

typ

50 mm Exp jt 

filler,typ

CL Utility

Opening

F
r
a
m

e
 
2

F
r
a
m

e
 1

1750 2050 2050 1750

5775 4760

1500

Typ

B

100 mm wide x 50 mm deep

Concrete slot in soffit slab

See "Electrical Plans", typ
K

Cable Restrainer

Typ

Type A Longitudinal

C Cable restrainer

  Typ

Blockout for

Joint Seal 

Assembly

PTFE Spherical

Exp bearing, typ

LC Girder,typ

L

Soffit

Ridge line

#36 

bundled

L

968

153

1379
*

900

480
1370

C EB Route 80

 ("E" Line)
L

#36

PTFE Spherical

Exp bearing

Typ

Hinge Seat

C Girder "D"

B7-10

U-6

550 mm Dia

Utility

Opening

#36

Detail 1

Typ

#19    tot 5

each end of seat

Closure

pour, typ

Restrainer

plate beyond

Typ

Exp polystyrene

same thickness

as Brg device

13-1

B0-13

4250 4250

700 2 @ 300

= 600

2 @ 300

= 600

700

700300

 

 
 

5775

 

220 mm dia

Pipe sleeve

Typ

LC Girder "B"

Blockout for 

joint seal 

assembly

220 mm dia

Pipe sleeve

Typ

171 mm dia

Pipe sleeve

Tot 3

20504@275

=1100

3 @ 220

= 660

1
4
5

LC Girder "K"

171 mm dia

Pipe sleeve

Tot 3

2325 2 @ 275

= 550

1:60

ELEVATION (HINGE FE)

Embedded pipe sleeve

See "Electrical Plans"

Typ

#29     tot 8 

(4 bundles)

LEGEND

Denotes girder designation

Denotes bundled bars

Denotes headed bar (both ends)

Denotes headed bar (one end)

Depth includes 410 mm max blockout

for joint seal assembly
*

A

    thru No. 7" & "Miscellaneous Details" sheets.

Notes:

 

1.  For "Section A-A", see "Eastbound Hinge FE Details No. 2" sheet.

 

2.  For "Section B-B", see "Eastbound Hinge FE Details No. 3" sheet.   

 

3.  For PTFE Spherical Exp Brg details, see "Eastbound Bearing Details No. 1 & No. 2" sheets.

 

4.  For longitudinal restrainer details, see "Restrainer Unit Details No. 1 & No. 2" sheets.

 

5.  For Hinge cantilever & suspension end reinforcement layout, see "Eastbound Hinge Details No. 4" sheet.

 

6.  For Access Openings, see "Eastbound Girder Layout No. 3

Embedded pipe sleeve

on expansion side for 

electrical conduit, typ

See "Electrical Plans" C PTFE Sherical

  Exp Brg, typ

Note:

The Contractor shall verify all 

controlling field dimensions before

ordering or fabricating any material.

1500

1
5

0
0

#22

2 layers

each end of

diaphragm

1500

1
5
0
0

#22

2 layers

each end of

diaphragm

C EB Route 80

 ("E" Line)
L

5-#25     equal spa 

Typ

5-#25     equal spa 

Typ

#25   @ 300

#25     &    @ 300

@ 300

#25

& #22     & @ 300

#22        &

@ 300

& #22

#36 @ 225

#36

@ 300

#36

@ 150

&#25

5-#22        equal spa

Typ

5-#25   equal spa

Typ

@ 300

#36 @ 225
#22

#22 @ 300

1500

1
2
1

1
2

1
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LEGEND

Denotes mechanical splice

Denotes bundled bars

Denotes blockout for joint

seal assembly

Denotes headed bar (both ends)

4. Closure pour, as indicated, shall be cast-in-place 

   concrete and placed after cantilever end of hinge 

   is constructed and bearing assemblies are properly 

   positioned. Concrete shall be same strength as 

   cast-in-place prestressed concrete.  Falsework 

   shall remain in place until prestress in box girder 

   structure has been completed.

 

#43 tot 16

(8 bundles)

Expanded

polystyrene

B0-13

L

11 000

#25 typ

20 mm Drip 

groove, typ

#19 tot 2

Closure pour

#36  @ 225

#43     tot 7

#43     tot 5

Expanded polystyrene

to be removed after

falsework removal

Extend bottom

longit reinf

Typ

    B8-5 

    

L

1:15

#36     tot 12

(6 bundles)

#29  @ 225

(epoxy coated)

300 x 38 Key, typ

"a"

"a"

#36     tot 12

(6 bundles)

#32 tot 6

(3 bundles)

Note:

All chamfers are 25 mm

unless noted otherwise.

75

    B0-5 

5-11
Limits of       and

distribution bars

#32 tot 4

(2 bundles)

SECTION A-A (HINGE FE)

100 mm fillet, typ

#29     @ 300

each way

EASTBOUND HINGE FE DETAILS NO. 2

Prestressed box girder

(Frame 2)

C Hinge "FE" Brg

#29      tot 20

(10 bundles)

centered at

C Bridge

6
5

 
c
l
r

T
y
p

#32     @ 150

9
1
0

3000

#13 Grillage 

reinf, typ

Prestressed box girder

(Frame 1)

#29   tot 8 (4 bundles)

50 mm

Chamfer

800 @ 20^C

Suspension End

L Conduit

Typ

C

B0-13         

    13-1

B0-13         

    13-2

1020 800

 

 

Frame 2  

 

Frame 1 

 

54

C Bent E19ARL

#36

Tot 4

* Splice Phase 2 Bars with

existing Phase 1 bars.

*

*

*

Mechanical

Coupler,typ

Bursting reinf similar to

"Detail 1" on "Eastbound Hinge

FE Details No. 3" sheet

Exist

Temporary

Support

Cantilever End

750610190 590

@ 20^C

9
0

0
4

8
0

Embedded Pipe Sleeve

flush with face of

diaphragm, typ

103 O conduit, typ

Pipe Sleeve

#29     @ 150

Extend

4000

Pipe

Sleeve#19     @ 300

each way

#43     @ 190

Extend 2000

into each girder

25

clr

#36  @ 225

#25  @ 300 tot 4

#22  @ 300

Tot 8

5. See Bridge Details       and

1340

50 clr, typ

 

4
0

 
c
l
r
,
 
t
y

p

 

75 clr

Typ

Note:

The Contractor shall verify all 

controlling field dimensions before

ordering or fabricating any material.

6
1

0

#22          @ 150

3
0

0

#19

#22 @ 300

#22

#25      @ 300

#22 @ 300,typ

#16 cont, typ

#29

#43 tot 8

(4 bundles)

@ 300

#29     @ 225

(Epoxy coated

prefabricated

reinforcement)

#22      @ 300

#32 tot 12 (6 bundles)

Use non-contact splice

at utility openings

#29 tot 14

(7 bundles)

Stop 50 mm

clear of

conduits

#22     @ 300

#19     @ 300 UNO each way

*

*

#19     @ 225

each way

#29 tot 4

#19

2
5 

c
l
r

#19        @ 300

#25 vert bars &

stirrup @ 300

2-#36       @ 200 (bundled) bent within

closure pour area where conflict occurs

3
2

0

103 O RGS Embedded

Conduit, typ

See "Note 11"

Pipe sleeve

3
5
0

10. If using drill & bond dowels at seismic joint

    blockouts, Contractor shall provide a permanent

    means for identifying locations for installing

    dowels after concreting.

 

11. The Contractor shall test mating of pipe sleeves

    from Frame 2 that represent future construction

    with pipe sleeves from Frame 1 to ensure that the

    overall alignment of the conduits is straight

    through the pipe sleeves.  Grout pipe sleeves on

    the cantilever side after post-tensioning conduits

    are aligned.

Joint

Assembly

Blockout

Typ, see

"Note 2"

Notes:

 

1. For Channel Assembly Details, see "Seismic Joint

   (Hinges EW, EE & FE)" sheets.

 

2. For Blockout sizes, see "Deck Joint Details" sheet.

 

3. No lap splices allowed in main diaphragm reinforcing.

6. For "a" dimension, see "Deck Joint Details" sheet.

 

7. Blockout depth is 450 mm maximum. 

 

8. 75 mm minimum clearance shall be maintained for

   longitudinal reinforcement at top layer of deck &

   diaphragm rebars & top end of vertical headed bars

   after deck ground off for seismic joint.

   Bend longitudinal reinforcement as required.

 

9. For reinforcement at deck joint blockouts, see

   "Modular Deck Joint" sheets.

#19     @ 300 with mechanical coupler

#19 @ 300 ea way with mechanical

coupler at bottom of blockout, typ

Embed 600 beyond blockout, typ

B0-13

13-213-1
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#29     @ 150

Closure pour

#43     tot 7

Extend bottom

longit reinf

Typ

1:15

#19 x 2100 tot 8

centered at closure

pour const jt

    B8-5 

    

"a"

*

*

#25    

tot 8

75

    B0-5 

5-11
Limits of       and

distribution bars

SECTION B-B (HINGE FE)

LEGEND

Denotes mechanical splice

Denotes bundled bars

Denotes blockout for joint

seal assembly

Denotes headed bar (both ends)

6
0
0

3500

#25     @ 300

each way

#13 Grillage reinf, typ

#43     tot 5

EASTBOUND HINGE FE DETAILS NO. 3

Prestressed box girder

(Frame 1)

Prestressed box girder

(Frame 2)

Cantilever End

8001020

LC Hinge "FE" Brg

#32     @ 150

3000

800 @ 20^C

Suspension End

#22  @ 300 tot 3

 

 

Bursting reinf

similar to "Detail 1" 

#25      @ 150

DETAIL 1

1:15

PLAN

ELEVATION

Hinge "FE" 

Reinf

C P/S ductsL

m
i
n
 
 
 
 
 
 
 
 
 
 

m
i
n
 
 
 
 
 
 
 
 
 
 

1
0
0
0
 
 
 
 
 
 
 
 
 
 

P/S ducts

C Girder, typL

CG of P/S

Note:

  Additional bursting reinf shown @ end

  of Frame 1 is typical for each interior Girder,

  reinf for each interior Girder @ beginning

  of Frame 2 is similar but opposite hand.

Const Jt

2
5

0
2

5
0

800

4. Closure pour, as indicated, shall be cast-in-place 

   concrete and placed after cantilever end of hinge 

   is constructed and bearing assemblies are properly 

   positioned. Concrete shall be same strength as 

   cast-in-place prestressed concrete.  Falsework 

   shall remain in place until prestress in box girder 

   structure has been completed.

 

B0-13         

    13-1

B0-13         

    13-2

Frame 1    Frame 2

Hinge "FE", see "Eastbound

Hinge FE Details No.2 & No.3" sheet

55

* Splice Phase 2 Bars with

existing Phase 1 bars.

*
Mechanical

Coupler,typ

11 000#29      tot 20

(10 bundles)

centered at

C BridgeL

#36 or #22  typ

#13

8- #22   @ 200

7- #16

7- #16 x 3000

each face

6
5

 
c
l
r

T
y

p

#22     @ 300 UNO

each way, see "Note 1"

#43 tot 16

(8 bundles)

#36  @ 300

#22  @ 300

Tot 5

#43 tot 8

(4 bundles)

#29 tot 14

(7 bundles)

Note:

For "information not shown see "Section A-A"

and "Notes 8, 9 & 10" on "Eastbound Hinge FE

Details No. 2" sheet.

5. See Bridge Details       and

#36     

Tot 4

Tot 36

Note:

The Contractor shall verify

all controlling field

dimensions before ordering

or fabricating any material.

#22

#25      @ 300

#32 tot 12 (6 bundles)

#25 @ 300

#16 cont, typ

#22 @ 300

#29   tot 8

(4 bundles)

50 mm

Chamfer

Typ

Seat pocket (beyond)

800

 

1340

 

#25  @ 300

Tot 3

#32 tot 4

(2 bundles)

Use #22 where

conflict occurs.

**

**

#25 tot 3

#29 tot 6

(3 bundles)

Stop leg 50 mm

clear of conc

  Terminate bars at seat pocket.  Field bend 

  vertical leg to avoid conflict.

#22      @ 300

4000

#29 tot 4

*

#19     @ 300

Notes:

 

1. Reinforcement may be placed between support

   boxes, in 2 bar bundles or adjusted to clear

   utility openings and expansion joint assembly.

   Bend reinforcing to clear joint seal assembly 

   as required.

 

2. For Blockout sizes, see "Deck Joint Details"

   sheet.

 

3. No lap splices allowed in main diaphragm 

   reinforcing.

 

 

6. For "a" dimension, see "Deck Joint Details" sheet.

 

7. Blockout depth is 450 mm maximum. 

   

#19 @ 300

ea way with

mech coupler

Typ

w/ mech coupler

Embed 600

beyond blockout

Typ
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1:40

L

L

PLAN - HINGE SUSPENSION END

L

1:40

PLAN - HINGE CANTILEVER END

C EB Route 80

 ("E" Line)
L

Diaphragm Top Main ReinforcementDiaphragm Bottom Main Reinforcement

F
r
a
m

e
 
2

F
r
a
m

e
 1

C
l
o

s
u

r
e

P
o
u
r

Blockout for joint

seal assembly

Blockout for joint seal assembly

LEGEND

Diaphragm Bottom Main Reinforcement

#43     tot 5

#43     tot 7
75 clr

Typ

1500 4250 4250 1500

450

Typ

Soffit 

ridge line

Match soffit 

ridge line
#36    tot 12

(6 bundles)

Outside face of

exterior girder

Typ

Edge of deck

Outside face of

exterior girder

Typ

Edge of deck

#43 tot 16

(8 bundles)

#29      tot 20

(10 bundles)

At seat level

#25     tot 8

Extend to seat pocket

Mechanical or butt

welded splice, typ

75 clr

Typ

450

Typ

2390

Typ

#36     tot 4

#36     tot 12

(6 bundles)

#29 tot 14 (7 bundles)

(below blockout)

#43 tot 8

(4 bundles)

C Hinge FE Brg

C Hinge FE Brg

B C D FA H J K L

Const jt

Typ

Diaphragm Top Main Reinforcement

C
l
o

s
u

r
e

P
o

u
r

Denotes girder designation

Denotes bundled bars

Denotes headed bar (one end)

11 000

Denotes mechanical splice

A

Denotes headed bar (two ends)

Angle Point

C EB Route 80  ("E" Line)

Symmetrical about C except for coupler locationL

EASTBOUND HINGE FE DETAILS NO. 4

56

#43     @ 190

Extend 2000

into each girder

Note:

The Contractor shall verify all 

controlling field dimensions before

ordering or fabricating any material.

#19   @ 150

Tot 5, typ

#29 tot 4

Const jt, typ

Mechanical or butt

welded splice, typ

Notes:

 

1.  No lap splices allowed in Hinge Diaphragm reinforcement. 

 

 

 

 

S

p

l

i

c

e

s

 

i

n

 

H

i

n

g

e

 

D

i

a

p

h

r

a

g

m

 

r

e

i

n

f

o

r

c

e

m

e

n

t

 

s

h

a

l

l

 

b

e

 

m

a

d

e

 

b

y

    butt weld or mechanical coupler.  Stagger adjacent splice

    locations at least 900mm, except otherwise noted.  

 

2.  For details not shown, see "Eastbound Hinge FE Details 

    No. 1, 2 and 3" sheets.
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ALL DIMENSIONS ARE IN

MILLIMETERS UNLESS OTHERWISE SHOWN

C

C TYPE A

LONGITUDINAL HINGE RESTRAINER

DETAIL - BAR B

127

SECTION C-C

SECTION A-A

A

Bar B

CABLE UNIT

NOTES:

Restrainer units to be on tangent alignment.Grillage

C Cap or hingeL

Cable units

c
l
r

END ANCHORAGE DETAILS

AT HINGE OR CAP

PART PLAN

1
9

1

W
r
a
p

 w
it

h
 d

u
c
t

t
a
p

e
 t

o
 s

e
a
l

152

clr

Bind with metal

straps or wire

+
-

C HingeL

may be used in

place of loop

/

+-

ELEVATION SECTION

VERTICAL RESTRAINER

/

O. H.  DEGENKOLB

R.  YEE

R. J.  ZELINSKI

PAT HIPLEY

PAT HIPLEY

* Dimension maybe adjusted

to clear reinforcement

XS 12-53

R
E

L
E

A
S

E
D

 4
-
2

0
-
9

8

25 clr

4
5

7

305

4
8

0

2
5

@
 1

5
0

@
 1

5
0

6
4

6
4

914 min

#36 x 610

76 clr

#36 x 610

3
8

1

NO SCALE

STANDARD DRAWING
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A = 6 mm elastomeric bearing pad

#19     @ 152

25 mm chamfer

#19   @ 102

25 mm Bar

914 min. tails

19 mm 0 cable

3 mm hardboard

25 mm expanded polystyrene

F
I
L

E
=

>
$

F
I
L

E

2.1

SPECIAL DETAILS

REVISED

1

275 min & varies

A

49

Swaged fitting and stud

/

/

128

3
2

4
1

10

19 mm 0 Cable

25 mm 0 x 1200 mm Stud

Bar B

(Threaded entire length)

500

Bar B

@
 3

0
0

*
*

*

 

Grillage, typ

AA

275 min

& varies

SAN FRANCISCO OAKLAND BAY BRIDGE

EAST SPAN SEISMIC SAFETY PROJECT

m
in

All Details Revised & Delete Vertical Restrainer
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Grillage

#13 x 457 @ 102 horizontal

L

LC Pier E20R

L= 13 240 (EB)

C Hinge "FE"L
C HingeL

Girder

stirrups

C GirderL

1

1

1

64 mm 0 Galv. std. pipe.  See "Cable Units" 

on "Restrainer Unit Details No. 2" sheet

hinge restrainers, and table of joint openings.

See other sheets for location and number of

Anchor nuts shall not be set until 30 days 

CIP prestressed bridges.

following completion of prestressing for

57

#13 @ 102 vertical, tot 4

1
5
2
 T

y
p

C Cable units. See "Restrainer Unit Details No. 2" 

sheet for quantity of restrainer cables

Disc spring (Bent side)

See "Restrainer Unit

Details No. 2" sheet

Additional details (Hinge side), see

"Restrainer Unit Details No. 2" sheet
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CABLE UNIT

R.  YEE

R. J.  ZELINSKI

XS 12-53.1 S.  SAHS R. J.  ZELINSKI

R. J.  ZELINSKI

Thick steel washer

Disc springs

Steel spherical washers

Face of Bent Cap

/

Pipe shall be supported at all ends.

Cable Restrainer Unit - Type 2

Face of Hinge Diaphragm

Thick steel washer

Cable Yield Indicator

Steel spherical washers

BENT SIDE

HINGE SIDE

OD

ID

H

t

Front of

disc

B B

OD

ID

PLAN

SECTION B-B

( Single spring )

AS INSTALLED ON STUD

DISC SPRING

NO SCALE

NOTES:

concrete and debris from entering the pipe until hinge 

concrete is placed.

the hinge.

from the concrete.  The inside edges of the pipes must be 

smooth to prevent fraying of cables.

Gap

C CableL

C HingeL

/

not extend into gap

HINGE DETAIL

Reduced section

Wall thickness

45 Bevel
o

A A

END VIEW

SECTION A-A

CABLE YIELD INDICATOR

NOTE:  If the cable needs to be secured from turning while tightening,

use double nut locking technique on the stud to protect the threads.

RETROFIT CONSTRUCTION:

+-

+
-

+-
Reduced section length

+
-

+ -

All dimensions are before galvanizing except as noted.

0

after galv.

28.0     

0.8 mm

13.0 mm  0.2 mm

5
0
.0

 m
m

  
1
.0

 m
m

  
  5.00 mm  0.25 mm

38.00 mm  0.25 mm

D
is

c
 g

a
p

64 mm 0 galvanized standard steel pipe. Deviation in alignment of pipe shall

not be more than 6 mm per 1.2 m of length of pipe after concrete is placed.

1200 mm Stud

64 mm 0 galv. std. pipe shall

( See "Notes A-C" )

A.  The ends of pipe shall be covered or capped to prevent

B.  Care should be taken to align the pipes on each side of 

C.  All ends of pipes must be flush with or slightly recessed

Note: For dimensions not shown, see table

discs to stud.  Discs shall be installed front to front as shown in "Disc Spring" detail.

R
E

L
E

A
S

E
D

 4
-
2

0
-
9

8

Elastomeric bearing pad

Thread locking system

Elastomeric bearing pad

Thread locking system 

( Retrofit construction shown )

( Retrofit construction shown )

Wall thickness

detail. Install Cable Yield Indicator, spherical washers, nut and washer on the  

hinge side of restrainers as shown in "Cable Unit" detail.

3. Place thread locking system on bent side stud prior to installing nut and washers,

and prior to setting the cable.

approximately straight with no sag.

4. Tighten the cable from hinge side of restrainer until the disc springs at the opposite 

end collapse, and there is no disc gap remaining between the discs. The cable should be 

additional amount that the hinge joint is expected to open, relative to existing 

before backing off the nut.  Back off the nut at hinge side a distance equal to maximum

5. Place thread locking system on hinge side stud after tightening the cable, but 

ambient conditions, as shown on the plans for movement rating.

1. Install disc springs on bent side of cable system using spherical washers to align 

If existing retrofit cables are being reused, 300 mm studs shall be installed.2.

( Refer to specifications )

$
F

I
L

E
F

I
L

E
 =

>

DISC SPRING THICK WASHER

L*

*

ID OD Ht ID OD
Nom

thick.
ID OD t

DISC SPRINGS AND WASHERS

25

25

25

31

50

50

50

63

1.6

2.0

2.4

2.5

3.3

3.4

3.6

4.5

30

30

30

33

57

57

57

64

13

13

13

13

26

26

26

29

50

50

50

57

6.3

**

COLOR

CODE

WHITE

RED

BLUE

YELLOW

STEEL SPHERICAL WASHER

* *

6.3

6.3

6.3

meet the dimensional tolerances for harden steel washers, ASTM F436

0 - 7.6

"All dimensions in mm, except as noted"

7.7 - 9.7

9.8 - 11.5

11.6 - 13.7 

Minimum value

NOTE: All OD and ID dimensions for washers and disc springs shall

RESTRAINER UNIT INSTALLATION PROCEDURE

NEW CONSTRUCTION:

3. Tighten nut on the cable from the adjustment end of restrainer until the disc 

springs collapse and there is no disc gap remaining between the discs. The cable

2

2. Place only nut and washer on end of restrainers that is opposite "adjustment end".

Place thread locking system on stud at this end prior to installing nut and washers,

and prior to setting the cable.

4. Final position of end nut is as shown on "Adjustment End" detail.

and end nut on the "adjustment end" of restrainers as shown in "Adjustment End" detail. 

Disc springs shall be installed front to front as shown in "Disc Spring" detail.

1. Install spherical washers, Cable Yield Indicator, disk springs, thick steel washers,

should be approximately straight with no sag. Remove end nut and install styrofoam 

washer and plastic nut, then re-install end nut. Place thread locking system on stud

before re-installing end nut.

SPECIAL DETAILS

locking system

Cable yield indicator

ADJUSTMENT END

Steel 

spherical 

washers

Plastic 

lock nut

Thick steel washer

100 mm thick

styrofoam

washer

End nut with thread

1

Disc 

springs

(New construction shown)

1

2

REVISED ADJUSTMENT END DETAIL

REVISED INSTALLATION PROCEDURE NOTES

REVISED 2.1
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For length L (m),  see "Restrainer Unit Details No. 1" sheet

(m)
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SECTION A-A

610

Equal

spacing

Typ

MW129 Wire spiral

 

 

22^30’

Typ
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SECTION B-B

135^ Hook

at ends and

lap splices

7
5

Two complete turns

of MW129 spiral

Anchor spiral end

per "Section B-B"

Prestressing

strand, typ

1:10

PILE ELEVATION
Provide two 

complete turns 

of spiral at end

AA

Bottom

of ftg

L
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5
0

4
0

BB

1
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#36 tot 8

(fy=420 MPa)

MW129 

Wire spiral

#32 tot 8

(above)

#13 Spiral @ 100

#13 Spiral

@ 100

59

Std 90^ Hook

6
8

0

#36    Dowels tot 8

Place in tube

after cutting pile

#36  tot 8

(fy=520 MPa)

Octagonal 

Precast Prestressed

Concrete Pile

610 mm Octagonal 

Precast prestressed

concrete pile

1
5

 
2

0
0

75 min clr

to spiral

Specified

tip elevation, see

"Pile Data" sheet

25 mm chamfer

Typ

MW 129

Spiral

#13 Welded hoop or 

MW129 spiral @ 75

Place after cut-off

Corrugated metal

tube, typ 

See "Note 7"

Corrugated 

Metal tube, typ

(above)

#36 tot 8

(fy=420 MPa)

Fill void with epoxy

grout prior to placing

reinf bars, see "Note 7"

50 mm inside diameter 

corrugated metal tube

US Gauge 24 min, tot 8

#36 tot 8

(fy=420 MPa)

Place when

Pile is cast

15.24 mm O

prestressing

strand, tot 16

15.24 mm O

prestressing

strand, typ

EASTBOUND PILE DETAILS
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5
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,
 
 
S

e
e
 
"
N

o
t
e
 
8

 
&

 
9

"

7
5

Specified Pile

cut-off line
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Notes:

 

1. Minimum prestressing force (after loss) Pf shall be 2350 kN.

 

2. Minimum concrete strength: f’c = 48 MPa, f’ci @ transfer = 28 MPa.

 

3. Prestressing steel shall be ASTM A416, 1860 MPa low relaxation

   7-wire strands.

 

4. Lapped splices in spiral pile reinforcement shall be lapped 80 wire

   diameters minimum. Spiral pile reinforcement at splices and at ends

   shall be terminated by a 135^ hook with 150 mm tail hooked around 

   a longitudinal bar or strand.

 

5. All concrete in piles shall contain not less than 450 kilograms of

   cementitious material per cubic meter.

 

6. For specified pile tip elevation and pile design capacity, see 

   "Pile Data" sheet. 

 

7. Corrugated metal tubes shall be filled with epoxy grout within 600 mm 

   from cut-off line prior to inserting dowel steel. Place dowels into

   holes immediately after grouting.

 

8. After pile is driven to the specified tip elevation, the Contractor shall

   saw cut perimeter of pile 25 mm in depth and remove top portion of pile

   to the specified cut-off line. Maximum pile cut-off length is 3.000 m.

   Portion of pile spiral reinforcement shall remain in place, undamaged

   and anchored as shown on the plans. Care shall be taken not to drop any

   laitance or concrete into the dowel metal tubes.

 

9. The embedment length of dowel steel below actual cut-off elevation

   shall not be less than 4.550 m.

 

10. For "Bar Spiral Splice and Spiral Anchor and Hoop Detail"

    see "Eastbound Pier Details No. 8" sheet.

 

11. #36 dowel reinforcement shall conform to ATSM A615 with

    minimum fy = 520 MPa.  Other #36 reinforcement will be 

    minimum fy = 420 MPa.

610 mm Octagonal 

PC/PS concrete Pile
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LOCATION

MAXIMUM

VERTICAL 

LOAD

MINIMUM

DEAD

LOAD

DESIGN

ROTATION

( Radians )

CONCAVE PLATE CONVEX PLATE

WIDTH /

LENGTH

FLAT PTFE

AREA
2

)
DIAMETER

SPHERICAL

RADIUS

MINIMUM

THICKNESS

MAXIMUM

THICKNESS

MAXIMUM

THICKNESS
DIAMETER THICKNESSWIDTH LENGTH LENGTH THICKNESSWIDTH

ASSEMBLY

HEIGHT

A h
TspLspWspT mpL mp

WmpH actC mT maxT minR actD mAL cp PTFE

( kN ) ( kN )

(m

0.035 440 0.126 410 915 20 50 470 50 520 520 28 550 55 153

EXPANSION BEARING TABLE

Abut E23R

MASONRY PLATE SOLE PLATE

2986 1744

2202 1731 0.035 385 0.096 355 760 20 46 410 48 480 480 30 490 40 138

1120 Min

900 Min

PLAN

No Scale

A

A

W
s
p
/
2

W
s
p

L
mp

sp
L
 

Notes:

 

 

 

o

CL                Anchor stud

oo

Edge of 

masonry plate

Edge of 

convex plate

Edge of 

concave plate

B

752 Equal anchor stud spaces (masonry plate)75

CL Bearing        

75 4 Equal anchor stud spaces (sole plate)
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1. For Sections "A-A" & "B-B", see "Eastbound Bearing

   Details No. 2" sheet.

 

2. All dimensions shown are to steel, unless noted otherwise.

 

  

Hinge FE

60

B

19 mm  

Anchor stud

tot 8 (sole plate)

19 mm  

Anchor stud

tot 8 (masonry plate)

19 mm   

Threaded stud

each corner

tot 4

EASTBOUND BEARING DETAILS NO. 1

CL

CL

  Hinge or   AbutCL

Assembly =

DEPARTMENT OF TRANSPORTATION

PREPARED FOR THE

STATE OF CALIFORNIA

Rev. Date: 5-18-98

0 10 20 30 40 50 60 70 80 90 100

T
I
M

E
 P

L
O

T
T

E
D

 =
>

04-0120m

D
A

T
E

 P
L

O
T

T
E

D
 =

>
1
4
:
0
5

0
5

-
O

C

FILE =>

U
S

E
R

N
A

M
E

 =
>

s
1
2
1
6

PROJECT ENGINEER

.DIST COUNTY ROUTE
SHEET

NO.

TOTAL

SHEETSTOTAL PROJECT

KILOMETER POST

REGISTERED ENGINEER - CIVIL

CIVIL

Exp.

No.

PLANS APPROVAL DATE

The State of California or its officers or agents

shall  not be responsible for the accuracy or

completeness of electronic copies of this plan sheet.

DESIGN

DETAILS

QUANTITIES

BY CHECKED

ORIGINAL SCALE IN MILLIMETERS

FOR REDUCED PLANS

CU

EA

04   DISREGARD PRINTS BEARING

EARLIER REVISION DATES

REVISION DATES (PRELIMINARY STAGE ONLY) OFSHEET

ALL DIMENSIONS ARE IN

MILLIMETERS UNLESS OTHERWISE SHOWN

SAN FRANCISCO OAKLAND BAY BRIDGE

EAST SPAN SEISMIC SAFETY PROJECT

0120M1

34-0006R

2.1

M. CHAR                 

MOHAN S. CHAR

M. CHAR

T. DUDLEY

T.Y. LIN / MOFFATT & NICHOL

TWO HARRISON STREET, SUITE 500

SAN FRANCISCO, CA 94105

OAKLAND APPROACH STRUCTURES - PHASE 2
BRIDGE NO.

KILOMETER POST

SIGN OFF DATE

DESIGN OVERSIGHT

HASAN EL-NATUR

109

CHECKEDBY

CHECKEDBY

12/29/1010/30/09 1/15/10 4/2/10 5/28/10 9/30/10

A. SIVATHASAN/T. DUDLEY

MOHAN S. CHAR 

57894

6/30/12

M. ANDRASEK

Y. KIM

AECOM TECHNICAL SERVICES INC.

999 TOWN & COUNTRY ROAD

ORANGE, CA 92868

S
U

B
M

I
T

T
A

L
 -

 1
2

3/4/11 3/14/11 4/4/11 6/3/11

Ala04 80 1.6/2.7

10-3-11

632 744



SECTION A-A

No Scale

SECTION B-B
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See "Note 2"

R
act Typ

o

8

Level

CL
               

10

Min, typ

L cp

D m

Concave plate Convex plate

Woven PTFE pad bonded

to flat and concave surface

Masonry plate

Level

 

6

 
 

 

Bearing

C m

Typ

 
 

Typ

Stainless steel

convex surface

bonded to convex plate

Stainless steel

sliding surface

bonded to sole plate

  

2 Equal spaces

19 mm  

Anchor stud, typ

o19 mm  

Anchor stud, typ

o

 

o19 mm  

Anchor stud, typ

Grind 4 mm bevel

after fabrication

Top of

seat

o19 mm  

Anchor stud, typ

Top of

seat

75 2 Equal spaces 75

75 2 Equal spaces 75

1
5

0
 M

i
n

T
y

p

10

Min, typ

sole plate

 

75 4 Equal spaces

1
5

0
 M

i
n

t
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p

75  75

 

End of conc

End of conc

(Suspension end)

(Cantilever end)

 

75 Min 75 Min

Level

Sole plate

Level

Level

Match cross slope

o

75

150 Min

61

19 mm   Threaded stud

See "Note 7", typ

EASTBOUND BEARING DETAILS NO. 2

CL

CL

  Hinge or   AbutCL

Assembly =
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Notes:

 

1. Overall height includes PTFE, substratum and 

   stainless steel.

 

2. Radius measured along sliding surface.

 

3. All dimensions are to steel, unless otherwise shown.

 

4. For dimensions not shown, see "Expansion Bearing Table"

   on "Eastbound Bearing Details No. 1" sheet.

 

5. Sole plate, concave plate, convex plate and masonry

   plate shall conform to A36/A36M.

 

6. For "a" dimension, see "Deck Joint Details No. 1" sheet.

    

7. Contractor to determine the length of 19 mm   threaded

   stud for assembly of sole plate.

633 744
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DECK JOINT DETAILS
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PARTIAL PLAN
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*  Under SEE Seismic conditions, the maximum

"a" dimension is expected to be the same as

the Movement Rating (MR).
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Joint Assembly, see

Table for dimensions
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Note:

Modular expansion joints at Hinge EW, Hinge EE and

Hinge FW to be furnished and installed by others.

Modular Expansion Joint at Hinge FE to be furnished

by others and installed under this contract. Seismic

Joint at Abut E23L to be furnished and installed by

others. Seismic Joint at Abut E23R to be furnished by

others and installed under this contract. Barrier

Cover Plates for Expansion Joints at Hinge EW, Hinge EE,

Hinge FW, Hinge FE, Abut E23L and Abut E23R to be

furnished and installed under this contract.

Location Skew Winter Summer

Westbound

Eastbound

Spring

& Fall

Movement 

Rating (MR)

Deck Joint Information

Deck Blockout

Dimensions (mm)

"a" Dimension *
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430"a"

 

 

Var 155 to 315

Static Condition

 

Var 0 to 435

Functional Eq Condition

Var 0 to 590

Safety Eq Condition

585 590

2
0

0

4
5

0

Modular Joint

(5 Seals, 4 Seal

Separation Beams)

1:15

Suspended side

of Hinge

SECTION A-A

C Hinge FEL

L

1:60

A

A

Deck Joint

Blockout

HINGE FE

MODULAR DECK JOINT DETAILS NO.1

Notes: 

 

1. Modular deck joint assembly to be furnished

   by others and installed by Contractor.

 

2. At installation the closure capacity of

   the Joint Seal Assembly at Hinge FE shall be

   set 24 mm greater than dim "a" such that at 

   full closure contact is between the concrete 

   surfaces rather than the separation beams.

 

HINGE FE

Mech Coupler

3
8

0

#19 @ 300 ea way

provide mechanical

coupler at bottom of

blockout,typ

#19 X          @ 300

Embed 600 beyond

blockout,typ

TYPICAL REINFORCEMENT AT

1:10

MODULAR JOINT BLOCKOUTS

S EB Rte 80

  ("E" Line)

PLAN - DECK JOINT AT HINGE FE
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1
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1
3

ELEVATION

SCALE = 1:5

Glazed polyethylene 

foam or glazed open 

cell backer rod.  

Uncompressed width/

diameter to be 25% 

greater than actual 

groove width.

Neoprene 

Sheet

Neoprene Sheet

Silicone Seal

R = 12

DETAIL B

SCALE = 1:2

R = 12

25

R=12 Typ

DETAIL C

SCALE = 1:1

2
5

Typ

R=12 Typ

Seismic Gap Ls 

Lp Lc

Support 

Plate

Top of 

Deck
DETAIL G DETAIL BDETAIL H

Top of 

Deck

DETAIL W

Self-Consolidating

Concrete (SCC)

2
5

Fast Setting Hydraulic

Cement Concrete (FSHCC)

DETAIL W

SCALE = 1:2

Blockout 

Limits

Elastomeric

Concrete

SCALE = 1:2

DETAIL Z

1

1

DETAIL Z

JOINT INFORMATION

LOCATION

SKEW (^)
0

1210

Length Ls (mm)

Length Lp (mm)

32

SUPPORT PLATE

d

Thickness 

  t (mm)

     
DECK PLATE

 Thickness 

   ts (mm) 

64

ABUT E23L

Length Lc (mm)

64

475

130(mm)SEISMIC GAP @ 20^

 Thickness 

   tc (mm) 

COVER PLATE

780

t
d

13mm X 100 exp

joint filler

SEISMIC JOINT (TYPE I)

FILE =>

0120M1 8/20/09

0

1210

32

64

ABUT E23R

64

475

130

780

OAKLAND APPROACH STRUCTURES-PHASE 2

66 109

See 

Note 15

Blockout 

Limits

10/1/09

3
0
^

100

DETAIL C

9/21/10

NOTES:

 

 

 1. Install Seismic Joint after erecting bike path, 

    placing deck overlay up to the limit of the 

    blockout if needed, utilities and barrier.

 

 2. Top of deck plate, elastomeric and FSHCC   

    concrete shall match top of deck profile.

 

 3. For deck plate details see " DECK PLATE DETAILS 

    NO. 1"  and " DECK PLATE DETAILS NO. 2" sheets

    for TYPE I joint.

 

 4. For mild reinforcement in blockout areas, see 

    "REINFORCRMENT DETAILS" sheet for TYPE I joint

    Not all mild reinforcement is shown for clarity.

 

 5. For channel assembly details, see "CHANNEL ASSEMBLY 

    DETAILS NO 1" and  "CHANNEL ASSEMBLY DETAILS NO 2"

    for TYPE I joint.

 

 6. Place deck plate, support plate and channel 

    assembly so that full bearing is achieved between i)

    deck, support plates and ii)deck plate and channel 

    assembly.

 

 7. Self-consolidating concrete shall be used in support 

    plate blockout.

 

 8. Fast setting hydraulic cement concrete shall be 

    used in channel assembly blockout.

 

 9. Maximum depth of edge beam in strip steel shall 

    be 40 mm.

 

10. Strip seal shall be one continuous piece. No field 

    splice shall be permitted.

 

11. Strip seal shall have a movement rating of 100mm,

    manufactured specifically for highway bridges.

 

12. The V-Grooves of the deck plates shall receive a

    nonskid surface consisting of epoxy mixed with grit.

 

13. For support plate details see "SUPPORT PLATE

    DETAILS" sheet for TYPE I joint.

 

14. Deck plate and elastomeric concrete have the same

    thickness (td = tc).

 

15. For ABUT E23L, anchor bolts installed field verify

    location before fabrication.

      

Anchor studs 13 dia x 150

(after weld) @ 150 
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1 Revised some V-Grooves to traction ribs - 3/4/11
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Note: Seismic Joint at Abut E23L to be furnished

and installed by others. Seismic Joint at Abut E23R

to be furnished by others and installed under this

contract.

11/14/11

Nov 14, 2011
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SCALE 1:25

EXPANSION JOINT (HALF) PLAN

EASTBOUND/WESTBOUND

SAN FRANCISCO OAKLAND BAY BRIDGE

EAST SPAN SEISMIC SAFETY PROJECT
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DETAIL I

Glazed polyethylene foam

or glazed open cell backer

rod.  Uncompressed width/

diameter to be 25% greater

than actual groove width.

14

SCALE = 1:1

Denotes deck Steel Plate

with V-grooves at 45^.

NOTES:

Silicone 

seal 1
3
 

1.

2.

3.

4.

5. Portions of barriers are not shown for 

clarity.

6 Radius

6
 

Deck Plate A matches with Support Plate A 

and the Channel Assembly A (Module A) 

Likewise for Module B.

Channel assemblies are 14 mm wider than 

their corresponding deck plates.

One Module B is placed per half traffic 

lane.

For Plates A and B see "DECK PLATE 

DETAILS NO 2" sheet.

6. For SECTION P-P see "DECK PLATE DETAILS 

NO 2" sheet for TYPE I joint.

SEISMIC JOINT (TYPE I)
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Barrier Traffic Lane Traffic Lane

DECK P AL
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DETAIL I

(TYP)

Sloping face

of girder

DECK P BL

Blockout 

Limits

DECK P BL DECK P BL
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CL

L

DETAIL I

(TYP)

COVER P A LCOVER P B LCOVER P B LCOVER P B

Blockout 

Limits

  P P

S
e
i
s
m

i
c
 

G
a
p
 +

 2
5

Half Traffic Lane

"E" OR "W" 

 LINE 

Denotes traction ribs.
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SECTION Y-Y

DETAIL L

L

SCALE = 1:2.5

R=12

Lp

C HS Bolts

5
0

T
y

p

5
0
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p

SCALE = 1:20

COVER PLATE A

SCALE = 1:20

COVER PLATE B

1786

Lc

283590

413 565 89 89 89587 434 587

294 599 599 294
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2

V-Grooves V-Grooves
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Y
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SECTION Y -Y

SCALE = 1:2.5

1 1

Threaded holes 

for 19 dia set 

screws tot 2. 

(apply medium 

strength thread

locker to threads)

(See Note 6)

Threaded holes 

for 19 dia set 

screws tot 2. 

(apply medium 

strength thread

locker to threads)

(See Note 6)

G

13

R=12

SECTION P-P

SCALE = 1:10

8

Y
L

(See Note 3)

L

L

20 X 100 X L

Diverter P
p

1786

1800

CHANNEL ASSEMBLY "A" CHANNEL ASSEMBLY "B"

LDeck P A Deck P B

Support P A LSupport P B

Barrier

14 7

1170

30

1343

180

1350

250

100285

1343

237

470

487

276

SEISMIC JOINT (TYPE I)

L
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V-Grooves
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DECK PLATE B
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315
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50
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Traction ribs

see Detail J

"Channel Assembly

Details No.2"

sheet

Traction ribs

see Detail J

"Channel Assembly

Details No.2"

sheet

SCALE = 1:20

DECK PLATE A

SCALE = 1:20

Note: Barrier not shown 

      for clarity

NOTES:

 

 

1. V-Groove pattern is similar for all Plates

 

2. For deck plate plan see "DECK PLATE DETAILS 

   NO 1" sheet for TYPE II joint.

 

3. In Section P-P, Y may vary from 10 mm (min) 

   to 20 mm (max) at the thickest end of the 

   deck P (td).

 

4. Traction ribs to be machined.

 

5. For td, Lp, Lc, tc and Ls values see "CROSS 

   SECTION" sheet for TYPE I joint.

 

6  Eye bolts can be used at set screw locations 

   for lifting of cover plates.
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CHANNEL ASSEMBLY DETAILS NO 1 
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ANGLE ASSEMBLY (TYP)
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@ assy "A"
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/31.75 0 nut
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 PLAN - BUILT UP CHANNEL ASSEMBLY "B" (TYP)

 NO SCALE

 NO SCALE

150 150

Top 

Flange

PLAN - BUILT UP CHANNEL ASSEMBLY "A" (TYP)

135

 

Stiffener plates 3 spaces @ 600 ea

 NO SCALE

Spring assembly 5 spaces @ 300 ea 

/

135Spring assy 3 spcs @ 300 ea

Stiffener assy 2 spcs @ 585 ea

1170

Spring 

Assembly Typ 

 NO SCALE

1800

Spring 

Assembly 

Typ 
Top Flange

(Bot. Flange 

not shown) 

Top Flange

(Bot. Flange 

not shown) 

Spring 

Assembly 

Typ 

11701800

Web 

plate

 NO SCALE  NO SCALE

Bottom 

Flange

H H K KLLJJ

SECTION H-H - BUILT UP CHANNEL ASSEMBLY "B" (TYP)

SECTION J-J - BUILT UP CHANNEL ASSEMBLY "B" (TYP)

SECTION K-K - BUILT UP CHANNEL ASSEMBLY "A" (TYP)

SECTION L-L - BUILT UP CHANNEL ASSEMBLY "A" (TYP)

F

F

F

F

Bottom 

Flange

Top 

Flange

Bottom 

Flange

Spring 

Assembly Typ 

Bottom 

Flange

Barrier side

Web 

plate

G

G

G

G

285 285300 300

1
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3
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Anchor bolts 2 spaces @ 600 ea Anchor bolts 600 

2
5
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p

t
y
p

2
5

t
y
p

t
y
p

25 dia drain

holes typ

25 dia drain

holes typ

1
3

1
3

L102 x 102 x 15.9

See ANGLE ASSEMBLY

"C" (tot 4)

L102 x 102 x 15.9

See ANGLE ASSEMBLY

"A" (tot 3)

L102 x 102 x 15.9

See ANGLE ASSEMBLY

"C" (tot 3 )

L102 x 102 x 15.9

See ANGLE ASSEMBLY

"B" (tot 2)

34 0 on C

(typ)

SEISMIC JOINT (TYPE I)

NOTES:

 

1.  For SECTIONS F-F and G-G See "CHANNEL ASSEMBLY 

    DETAILS NO. 2" sheet for TYPE I Joint.

 

2.  Top surfaces of L 102 X 102 X 15.9 angles and 

    25mm steel Ps shall be on same level.

 

    

22.2 dia Anchor Studs 5 spaces @ 300 ea150 150  22.2 0 Anchor studs 3 spcs @ 300 ea135 135

FILE =>

        8/20/090120M1

OAKLAND APPROACH STRUCTURES-PHASE 2

69 109

For ABUT E23L

anchor bolts 

installed

10/1/09

 6-30-12

Ala04 80 1.6/2.7

10-3-11

641 744

11/14/11

Note: Seismic Joint at Abut E23L to be furnished

and installed by others. Seismic Joint at Abut E23R

to be furnished by others and installed under this

contract.

Nov 14, 2011

spec_des_br_proj/2009sd/04-0120M1/04-0120m



BRIDGE NO.

KILOMETER POST

EARLIER REVISION DATES

DISREGARD PRINTS BEARING

SHEET OF

DIST COUNTY ROUTE
KILOMETER POST

TOTAL PROJECT No SHEETS

SHEET TOTAL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

The State of California or its officers or agents

shall not be responsible for the accuracy or

completeness of electronic copies of this plan sheet.

CIVIL

Exp.

No.

S

T
A

TE
O F C A L I F O R NI

A

R
E

G
I

S
T

E
R

E

D

P
R O F E S S I O N

A
L

E
N

G
I

N
E

E
R

          

          

                          

                          

DIVISION OF ENGINEERING SERVICES

STRUCTURE DESIGN

  
REVISION DATES

STRUCTURES DESIGN DETAIL SHEET (METRIC) (REV.03-17-04)

0 10 20 30 40 50 60 70 80 90 100

ORIGINAL SCALE IN MILLIMETERS

FOR REDUCED PLANS EA

CU

DESIGN

DETAILS

QUANTITIES

BY

BY

BY

CHECKED

CHECKED

CHECKED

STATE OF

CALIFORNIA
DEPARTMENT OF TRANSPORTATION

                     

                     

                     

                     

                     

                     

ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SHOWN

SPECIAL DESIGNS BRANCH

04     

A KARTOUM

A KARTOUM

A KARTOUM

E DELIS

A R DUDSAK

E DELIS

THE CONTRACTOR SHALL VERIFY ALL CONTROLLING FIELD

DIMENSIONS BEFORE ORDERING OR FABRICATING ANY MATERIAL.

 EFTHYMIOS DELIS 

 51434

34-0006 L/R

CHANNEL ASSEMBLY DETAILS NO 2 
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SECTION G-G

 NO SCALE

 NO SCALE

SECTION F-F

CJP

12 Radius typ

3
0

0
 
t
y

p

2
0
0

c
t

1
1

4

LDeck PLCover P

See DETAIL "X"

50

400475

475 400

13 X 475 

Neoprene sheet typ

100 x 100(sq) x 20 

Long elastomeric 

washers (Durometer 

60) with 37 dia 

hole (Tot 4 per bolt)

Anchor Studs

22.2 (7/8")dia X 300

(typ)

Plate Washer galvanized  

6 X 110 X 110 with 37

dia hole (Tot 5 per bolt)

Silicone 

Seal

Silicone

Seal typ

t
y

p

typ

25 X 400

Steel Plate

Stiffener, 25

Steel Plate (typ)

LDeck P

 10

 10

25 X 250

Steel Plate

25 X 275

Steel Plate

25 X 900

Steel Plate

25 X 900

Steel Plate

25 X 275

Steel Plate

 10
 Typ

LCover P

See 

DETAIL "Y"

d
t

See DETAIL "X"

175 300

2
5

/

25

31.75 mm 0 threaded

Anchor Rod (galvanized)

(ASTM F1554 Grade 55)

(typ)

See Note 1

1. Thirty-seven mm holes in neoprene sheets shall

   be drilled or punched so that the neoprene is 

   not distorted at the time of installation.

NOTES:

Joint filler

SEISMIC JOINT (TYPE I)

2. For tc and td values see "CROSS SECTION" sheet 

   for TYPE I joint.

Typ
10
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For ABUT E23L

anchor bolts

installed

10/1/09

31.75 dia x 265 

HS bolts (with cotter 

pins) and nuts thru 

holes and counterbores 

or equal. Tighten nuts 

to remove slack 

within the system.

9/21/10

 6-30-12

 NO SCALE

DETAIL X

1
5

Washer 

Elastomeric

washer

Nuts

LC 10 dia hole

Bolt

Cotter

Pin

 NO SCALE

DETAIL Y

LCover P

10

13 X 475 

Neoprene sheet

L102 X 102 X 15.9

Silicone

Seal 

31.75 dia nut 

(Apply medium strength 

removable thread locker

to threads)

13 X 100 

Joint filler

31.75 dia 

X 127 HS bolts

5
0

2
5

2
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5
0

25 6

Typ Typ

M
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N N
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Top of
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Bevel

0.5 min
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256

3
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0.5 min
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R=1.5 min
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R=1.5 min
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TRACTION RIBS

CIVIL

Exp.

No.

S
T

A
TE

O F C A L I F O R
N I

A

R
E

G
I

S
T

E
R

E

D

P
R O F E S S I O N

A
L

E
N

G
I

N
E

E
R46920 

6/30/11 

ENRICO G. MAGGENTI 

FOR REVISION     ONLY1

Revised some V-Grooves to traction ribs - 3/4/111

1
1

1

1

1

Ala04 80 1.6/2.7

10-3-11

642 744

11/14/11

Note: Seismic Joint at Abut E23L to be furnished

and installed by others. Seismic Joint at Abut E23R

to be furnished by others and installed under this

contract.

Nov 14, 2011



 Typ

SUPPORT PLATE WIDTH

W

1
0
0

L
s

m
a
x

Seismic gap side

1.

2.

3.

4.

BRIDGE NO.

KILOMETER POST

EARLIER REVISION DATES

DISREGARD PRINTS BEARING

SHEET OF

DIST COUNTY ROUTE
KILOMETER POST

TOTAL PROJECT No SHEETS

SHEET TOTAL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

The State of California or its officers or agents

shall not be responsible for the accuracy or

completeness of electronic copies of this plan sheet.

CIVIL

Exp.

No.

S

T
A

TE
O F C A L I F O R NI

A

R
E

G
I

S
T

E
R

E

D

P
R O F E S S I O N

A
L

E
N

G
I

N
E

E
R

          

          

                          

                          

DIVISION OF ENGINEERING SERVICES

STRUCTURE DESIGN

  
REVISION DATES

STRUCTURES DESIGN DETAIL SHEET (METRIC) (REV.03-17-04)

0 10 20 30 40 50 60 70 80 90 100

ORIGINAL SCALE IN MILLIMETERS

FOR REDUCED PLANS EA

CU

DESIGN

DETAILS

QUANTITIES

BY

BY

BY

CHECKED

CHECKED

CHECKED

STATE OF

CALIFORNIA
DEPARTMENT OF TRANSPORTATION

                     

                     

                     

                     

                     

                     

ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SHOWN

SPECIAL DESIGNS BRANCH

04     

A KARTOUM

A KARTOUM

A KARTOUM

E DELIS

A R DUDSAK

E DELIS

THE CONTRACTOR SHALL VERIFY ALL CONTROLLING FIELD

DIMENSIONS BEFORE ORDERING OR FABRICATING ANY MATERIAL.

 EFTHYMIOS DELIS 

 51434

34-0006 L/R

SUPPORT PLATE DETAILS

t s

Support Plate A shown, Support Plate B similar.

Exact location of 75 dia holes to be determined 

prior to support plate fabrication.

Support 

Plate

SAN FRANCISCO OAKLAND BAY BRIDGE

EAST SPAN SEISMIC SAFETY PROJECT

SIDE VIEW PLAN VIEW

NO SCALE

SUPPORT PLATE DETAIL

1.6

    Anchor Studs, 

22.2 (7/8")dia x 200

MODULE B; W = 1800

Anchor Studs, 22.2 (7/8") dia

X 200 @ 300 max spacing both 

directions typ.
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75 dia holes 

for placement 

of Self 

Consolidated

Concrete.

(see note 4)

MODULE A; W = 1350

SEISMIC JOINT (TYPE I)

For V-Groove details see "DECK PLATE DETAILS NO 2"

sheet for TYPE I Joint.

 

 

For Ls and ts values see "CROSS SECTION" sheet 

for TYPE I joint.
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OAKLAND SIDE
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970 990

Direction of Travel (ABUT E23L)

FRAME 2 SIDE

NOTES:

38

Typ

1. All dowels are drill and bond with minimum

   embedment length of 200 mm.

2. Top deck plate placed at deck profile.

3. Top of support plate parallel to top deck plate.

4. For Frame 2 limits see "GENERAL NOTES NO. 1" sheet.

5. Seismic joint shown position at 20^C.

  #19 Dowels @ 200 

both directions (typ)

130

DETAIL S

DETAIL S

Typ

2
5
0

M
in

Blockout

limits
Blockout

limits

#19 Cont.

Elastomeric

Concrete

SEISMIC JOINT (TYPE I)

04-0120mFILE =>

Anchor Rods typ

(31.75 Dia. 400 mm long,

Grade 55 threaded, Galvanized)

0120M1                 8/20/09

spec_des_br_proj/2009sd/04-0120M1/

Direction of Travel (ABUT E23R)

OAKLAND APPROACH STRUCTURES-PHASE 2

EASTBOUND / WESTBOUND ELEVATION

72 109

For ABUT E23L

anchor bolts 

installed

For ABUT E23L Form Savers 

and reinforcement outside 

joint blockout installed 

field verify location 

before fabrication

10/5/09 9/21/10

 6-30-12
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Note: Seismic Joint at Abut E23L to be furnished

and installed by others. Seismic Joint at Abut E23R

to be furnished by others and installed under this

contract.

Nov 14, 2011



S
e
e
 N

o
t
e
 D

Construction joint

2
5
5

See Note 1

tot. 10

tot. 2

Finish grade

Note 1:

130

S
e
e
 N

o
t
e
 D

Deck reinf

@ 200 (To be 

in place before deck

concrete)

Concrete deck or

finish grade

S
e
e
 N

o
t
e
 D @ 200

Construction

joint

2
8

0

@ 200

Finish

grade

Construction

joint

3
0

5

@ 400

Min

M
in

Pour against

undisturbed material

Direction of trafficMin

C ElectrolierL

Ends are similar

for reinf

E

Metal beam

guardrail@ 400

Electrolier

anchor bolts

Place (4) @ 200 each side of

electrolier - tot 9

C ElectrolierL

230
End of wingwall

D

D
@ 400

75

230 230

Omit 25 mm chamfer for 450 mm

914

952

3
5

5

@ 400

@ 400

25 Chamfer - typ

305

8
1

0

@ 400

1
9

0
0

@ 400

1
5

2
0

7
2
5

@ 300

7
6

0

5
3
0

@ 200

@ 200

@ 200

1
9

0
0

Finish 

grade

8
1

0

clr

Drain to low side

Extend

Coat top of strip with grease.

#16  1525

@ 400A

B

B

Pull

box

C

C

@ 200 

Pull

box

B

B

Pull

box

D

E

D E

E#16 

#16 

#16 

#16 

2 each side of joint

#16 

#16

#16 

#16 
#16 

#16 

#16 

#16 

#16 Cont

#16 

#16 

#16 

#16 tot 10

#16 

#16 

#16 tot. 6 cont

#16 #16 

#16 

#16 
#16 Cont

#16 

75 mm

Lap with #16 cont

#16 

25 mm neoprene strip.

#16 

920 

920 

Note:  Reinf. for wall joint shown

Finish grade

tot. 2

1.0 mm galv. sheet metal over

#16 

#16 @ 200 tot. 2 each

9
2
0
 m

in
.

Top of embankment

#16 tot. 10

except as noted

#16 tot. 10

tot. 3

#16 #16

#16

3
0

5

#16 x 2000, tot. 2

#16 x 1525, top and
380

bottom, tot. 2

#16 x 1525, top and
380

bottom, tot. 2

3
0
5

305

#13 cont4
0
6

7
8
7

38
1

2
8

0

3
0
5

#13 cont

4
0
6

2743 mm Transition

#13 x 300

2 each side

1

1

2
0
3

1
0
1
6

1

1

#13 cont

150

2
0

0

460

4
5
8 #16 tot. 10

1

2

1

2

Transition sloping face

to vertical face

Extend back wall reinf.

610 mm lapping with #16

305
Varies

610

2
2
5

Extend or lap

#16 cont

Lap 406

305 130

Transition sloping face

to vertical face

#16    tot. 4
610

A77J

230 230

1829

A

A

Direction of traffic

914

2743 mm Transition

230230

1829

End section 

Sloping face

Vertical face

#16 x 2000,

tot. 2

B A

#16   @ 200

Lap 406

B
A

Transition front

face of barrier

tot. 4

#16

#16

A.

placed.

Walls are to be backfilled before barrier is

Clearance to reinforcing steel   in barrier to be

reinforcement to stop at all   expansion joints.

25 mm,  except as noted.  Longitudinal 

See project plans for locations of electroliers

and pull   boxes.

and with certain thickness of surfacing.  See

Project Plans.

Dimensions may vary with roadway cross slope

shown,  see General   Plan and Standard Plans.

For Metal   Beam Guardrail   Connection details not

Refer to Project Plans and Standard Plan

Sheets ES-9A,  ES-9C and ES-9D for electrical

details concerning barriers.  The maximum number

of conduits in a barrier is limited to two (2) 

50 mm conduits (max.)  along with one ( 1 )  75 mm

restricted to the base of barrier. 

conduit.  When a 75 mm conduit is used,  it is 

Minimum concrete edge distance to reinforcing

shown,  shall   be maintained,  edge distance may

See Typical   Section.

concrete cover for architectural   treatment.

be adjusted to accomodate increase in

B.

C.

D.

E.

F.

G.

side of pull   box

#16

#16   @ 203

(See Section A-A)

Pull   box
electrolier (Edger finish)

Pull   box

31   mm galv pipe

     bolts

sleeve for anchor

PLAN

#16      and #16 cont.

(Front face) (Backface)

Direction

of traffic
Place #16    @ 200

#16   tot. 2

(See Section A-A)

front face

of barrier

Transition

#16 

@ 400

ELEVATION

METAL BEAM

GUARDRAIL CONNECTION

DECK OR WALL JOINT ELECTROLIER

(See Note F)

NOTES

SECTION E-E

See Note E

SECTION C-C

See Notes

SECTION D-D

SECTION B-B

SECTION A-A

#16     @ 200

Wall   reinforcing

#16     @ 200

#16      tot 3

#16     @ 200 

Wall   reinforcing

#16   @ 200 

Details shown for barrier

Anchorage for barrier

similar to their respective details.

typical   reinf

Pull   box

Center #16 x 2000

bottom,  tot.  2

long top and

#16  tot. 3

#16      tot. 3

Wall   reinf

#16 x 2000

tot. 2

100

TYPE 732B (MOD)

TYPE 732A (MOD)

Note: Types 732A (Mod) &

732B (Mod) are similar

to Type 732 (Mod) 

#16 x

@ 400

100

anchorage to Type 732A (Mod).

Types 732 (Mod) and 732B (Mod) are 

TYPE 732 (MOD)

100

TYPE 732A (MOD)

TYPE 732A (MOD) TYPE 732B (MOD)

CONCRETE BARRIER TYPE 732 (MOD)

102 mm

x 102 mm

chamfer

Terminal

Section 

ALL DIMENSIONS ARE IN

MILLIMETERS UNLESS OTHERWISE SHOWN

25 Chamfer - typ

Construction joint

Provide 

vertical

face at 

bike path

Desai Jain

Jain

Liao E. Nichol
DEPARTMENT OF TRANSPORTATION
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STATE OF CALIFORNIA
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SECTION E-E

Geocomposite drain

Top of footing

Finished grade

Edge of footing

SECTION F-F

Toe of slope

F

E

E

STRUCTURE APPROACH DRAINAGE DETAILS

Cap end

Geocomposite

drain

P
a
y
 
l
i
m

i
t
s
 
o
f
 
d
r
a
i
n
a
g
e
 
s
y
s
t
e
m

Wingwall

No Scale

TYPICAL PLAN (EASTBOUND)

Return wall

80 mm Plastic 

pipe (unslotted)

80 mm Plastic pipe

(slotted)

C Brg AbutL

Top of WW

EB

Abut ftg

FG

Wingwall

80 mm Plastic 

pipe (unslotted)

80 mm Plastic 

pipe (slotted)

Abut seat

80 mm Plastic pipe 

(Slotted)

Structure

Approach

80 mm Plastic pipe 

(Slotted) at normal end

Cap end

Stiffener

Wall

No Scale

No Scale

Note:

Bends and junctions in 80 mm

plastic pipe are 750 mm radius min.

CANTILEVER WINGWALL (EASTBOUND)

Filter fabric

Tee

SECTION G-G

G G

Geocomposite

drain

CL

Treated

permeable

base

No Scale

Plain conc

drainage pad

(minor conc)

80 mm O Plastic

pipe (slotted)

Cap end

typ 80 mm O Plastic pipe

(not slotted)

100 mm O Plastic pipe

(not slotted)

Drain outlet

75 min

80 mm O Plastic 

pipe (slotted)

DRAINAGE DETAIL

WEEP HOLE AND GEOCOMPOSITE DRAIN DETAILS

100

300

3
0

0
1

0
0

F

80 mm Plastic 

pipe (unslotted)

80 mm Plastic 

pipe (slotted)

Stiffener Wall

1
0

0

Inside face of

Return wall or Wingwall

Formed hole through

Stiffener Wall

Outlets, see 

74

Outlets, see

"Road Plans"

"Roadway Plans"
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FOR REDUCED PLANS

KILOMETER POST

DS OSD 2147A (METRIC) (REV. 2/25/97)

          

XS 22-18

R
E

L
E

A
S

E
D

 4
-
2

3
-
9

8

M.  TRAFFALIS

R.  YEE

M.  HA

E.  THORKILDSEN

E.  THORKILDSEN

NO SCALE

NOTES:

1.

2.

3.

4.

5.

6.

For MR <

L

Remove all polystyrene.

+

longitudinally

+
-

-
Transverse contact joint

SECTION A-A

SECTION C-C

X
X
X

X
X

TPB

TYPE E-2

STRUCTURE APPROACH - END STAGGER DETAIL

P
a
v

e
m

e
n

t
 
w

i
d

t
h

150

ty
p

and bottom tot 6
X
X
X
X
X
X
X
X
X
X
X

X
X
X

X

X
X
X
X
X
X
X
X

X

X
X

X
X
X
X
X

X
X
X
X
X

Sealed joint

joint filler
150

Backwall

#16 x 600 @ 300

MR

MR

Contact joint for

PCC Pavement

Contact joint for

AC Pavement

DETAIL A

DETAIL B

5 

6
0

o

1
5
0

BAR CHAIR DETAIL

1
0

0

1
0

0

1

4

990

BB or EB

EDGE ANGLE DETAIL

SEAT TYPE ABUTMENT TIE DETAILS

End of 

Structure Approach

65

#16 bar

750

#16 @ 150

75

50 mm

50 mm

#19 @ 300

#16 @ 300

#16 @ 450 300

50

7 x 19 x 200 flat

9.0 m min

9.0 m min

1
.2

 m
 m

i
n

50 clr

50 clr

bar @ 300 centers

76 x 76 x 6.4 angle

PCC roadway pavement

#19 x 2.5 m top

9.0 m-Pay limits for Structural Concrete, Approach Slab

#16 bar chairs @ 0.9 m

transversely and 1.2 m  

80 mm slotted plastic

Place 7 mm hardboard between slab and

wingwall, with smooth side toward wingwall

7 mm expansion

50 mm,adjust bar reinforcement to clear

a sawcut for sealed joint,when required.

Drainage Details"  sheet.

Longitudinal construction joints,when permitted 

by the Engineer, shall be located on lane lines.

End angle at beginning of barrier transition, 

as applicable.

end of wingwall or end of structure approach, 

At the contractor’s option, approach slab 

transverse reinforcement may be placed parallel 

to paving notch. Spacing of transverse 

reinforcement is measured along C roadway.

"b" bars

See "Road 

Plans"

See "Detail B"

For drainage details,see "Structure Approach

No Scale

X
X
X
X
X
X
X
X

X
X
X

X

Geocomposite 

drain

See

"Note 3"

See "Note 4"

See "Note 5"

pipe. See "Note 2"

See "Note 2"

#16 cont

SAN FRANCISCO OAKLAND BAY BRIDGE

EAST SPAN SEISMIC SAFETY PROJECT

1.6

04   

0120M1

12

(SEE "NOTE 1")

PLAN

A

Bridge

deck

Lane line

Typ

STRUCTURE APPROACH TYPE N(9S)

109

No Scale

No Scale No Scale

No Scale

Return Wall

C
"b"  bars

EB

"a" bars

CReturn Wall, typ

pavement

Roadway 

A

"a" bars

"a" bars

Edge of

Approach Slab

Roadway Barrier Slab

See "Roadway Plans"

OAKLAND APPROACH STRUCTURES - PHASE 2
1

2

Added Eastbound Plan view

Detail B modified

1

2

3 Modified Detail

3

3

Bridge

deck

Geocomposite

drain

Backwall

7 mm Exp

joint filler

#16 tot 3

990

610

4
5

0
4

5
0

1000

#16 @ 300

tot 8

1

1

#16      @ 300

stagger with

#16

#16      @ 300

915

Slab reinf
For transverse contact joint with new PCC

paving, refer to Standard Plan A35-A.

 

 

Filter

fabric

#25 @ 150

"a" bars
150

TPB

#16 @ 150
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USERNAME => s1216 04-0120mDGN FILE =>
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Pourable

seal

5

4

Structure 

approach

Concrete

barrier

4 Removed Joint Table

Added Note 

5

Seismic Joint

blockout

Seismic Joint

blockout

REVISED

For reinforcement at 

deck joint blockouts,

see "Seismic Joint" 

sheets and "Note 8"

8. If using drill & bond dowels at seismic joint

   blockouts, Contractor shall provide a

   permanent means of identifying locations

   for installing dowels after concreting.

7. Contractor shall prepare details for drill &

   bond dowel and threaded rod locations for

   Engineer’s approval.
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See "Seat Type

Abutment Tie Details"
*

*

*

76 x 76 x 6.4 Bent plate

(Galvanized) 

(See  "Edge Angle Detail")

low side only

Extend top & bottom

Trans bars 600 mm

into barrier slab

600

300 mm

chamfer

1220Additional      tot 2

top & bottom

Roadway Barrier Slab

See "Precast Wall" &

"Barrier Slab Details"

sheets

Barrier

Barrier

End of Return Wall

or Wingwall where occurs

Concrete Barrier
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2200

Typ

4400

Typ

4000

Typ,UNO

Abbreviation:

 

UNO    Unless Noted Otherwise

LC Bikepath support

  Typ

2785
3620

EASTBOUND BIKEPATH DETAILS NO. 1

C Pier E18RLC Pier E17RLL
C Pier E19RL

L

Edge of deck
Int Diaphragm

Typ

Const joint

Outside edge

of ext girder Edge of deck

A

B

C

F

J

K

L

C Girder

  Typ
L

1:300

BIKEPATH LAYOUT PLAN - FRAME 1

C EB Route 80

("E" Line)

L

4300 4300

Note:

The Contractor shall verify all 

controlling field dimensions before

ordering or fabricating any material.

C Hinge EE

C Hinge FE

Edge of

Bikepath

Edge of girder

Note:

For Information not shown, see "Eastbound

Girder Layout No. 1 & No. 2" sheets.

Bikepath support

beam, typ

Construct Bikepath

Supports tot 5

Construct Bikepath

Precast Slabs tot 5

Construct

Cast-in-place slabBikepath

Phase 2

76

E27

LC Exist Bent

  Typ

E26

E25

Edge of

Exist Deck

C Last

Bikepath

Support

L

Portion of Bikepath

to be constructed

after Stage 3 removal of

exist Eastbound Rte 80

E25A

E26A

LC

 

E

x

i

s

t

 

T

e

m

p

 

 

B

e

n

t

 

E

1

9

A

R

2635

3800

19 800

27 750

 

63 430

(Measured along edge of deck) Typ

55 505

 

38 000

 

8

4

+

0

0

83+00

22004000

LC Beam C

4250

LC Beam B

1300

LC Beam A

6630

3315

4400

Notes:

 

1. For Frame 2 Bikepath support

   beam layout, see "Eastbound

   Bikepath Details No. 2" sheet.

 

2. For Bikepath details, see

   "Eastbound Bikepath Details

   No. 2 thru No. 4" sheets. 

 

3. Minimum Concrete Strength:

     for Precast Slab = 42 MPa

     for CIP Conc Beam = 35 MPa

Construct Cast-in-place

edge beams and Bikepath

railing at end of Frame 1
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1:300

BIKEPATH LAYOUT PLAN - FRAME 2

C Pier E20RL C Pier E21RL C Pier E22RL L

L

Int Diaphragm

Typ

Edge of deck

Deck drain

inlet,typ

C Bikepath support

  Typ

Edge of deck
Outside edge

of ext girder

L

Const joint

Bikepath support

beam, typ

A

B

C

J

F

K

L

D

H

L EB Route 80

("E" Line)

C

EASTBOUND BIKEPATH DETAILS NO. 2

C Abut E23R

#13 @ 200

610

V
a
r
i
e
s #25 tot 3

2
0

0

305

#13     @ 305

w/ 135^ hooks

1:15

BIKEPATH BEAM SECTION

AT HINGE EXPANSION JOINT

150

C Support BeamL

(Typical at beams adjacent to

each Expansion Joint at Hinges)

C Hinge FE

Precast slab CIP slab

#16 @ 150

#16 @ 300

#16    @ 150

#36 tot 6

(

3

 

b

u

n

d

l

e

s

)

#13 tot 2

#29 tot 8

(4 bundles)
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25 mm Leveling 

grout pad,typ

#19 tot 4

#16 tot 2

(each face)

Detail 1

DETAIL 1
No Scale

Precast slab

Edge of girder

Edge of

Bikepath

Note:

For Information not shown, see "Eastbound

Girder Layout No. 1 & No. 2" sheets.

77

E27

E27A
E28

Edge of

Exist Deck

41 070

Portion of Bikepath

to be constructed

after Stage 3 removal of

exist Eastbound Rte 80

8

5

+

0

0

8

6

+

0

0

1
6

5
0

915

Typ
CL

Bike path

railing

1:100   

~

Concrete 

barrier

PLAN - BIKEPATH POLYESTER CONCRETE OVERLAY
7
0

12 mm thick

Charcoal Grey

Polyester

Conc overlay

~

12 mm thick Light Grey

Polyester conc overlay

Typ

7
0

Edge of railing

Anchor plate

See "Bikepath 

Expansion

Joint Details"

sheet

Note:

The Contractor shall verify all 

controlling field dimensions before

ordering or fabricating any material.

13 mm x 30 mm

Neoprene strip

Typ

11 equal spaces @ 3925 = 43 180 11 equal spaces @ 3655 = 40 205 10 equal spaces @ 3533 = 35 330

CL Exist

Bent,typ

2628

2628

2125
*

*

Typ for all dimensions on this Plan

Notes:

1. For Frame 1 Bikepath support

   beam layout, see "Eastbound

   Bikepath Details No. 1" sheet.

 

2. For Bikepath details, see

   "Eastbound Bikepath Details

   No. 3 & No. 4" sheets. 

 

3. Minimum Concrete Strength:

     for Precast Slab = 42 MPa

     for CIP Conc Beam = 35 MPa

 

4. For railing and gate details, see

   "Bikepath Railing Details" sheets.

 

5. Expansion Joint centerlines are not

   coincident with Hinge or Abutment

   centerlines.

CL Exp Jt

See "Note 5"

1410

EB

500

For Bikepath details

beyond Abut E23R, see

"Abutment Details"

sheets

Bikepath Support Beam

& Railing Divider, typ

715

Adjust

Diaphragms

to suit

Railing

Divider, typ

2640

C

65

7515

1400

L Bikepath Exp Jt

See "Note 5"

EB

2200

Typ

4400

Typ

6
5

c
l
r

4
0

c
l
r

40 clr

Typ

9580

 

47 580

 

44 605

Measured along edge of deck

41 635

 

Light Fdn

Type 10, Typ
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1:20

#16 @ 150

Typ bot slab 

reinf

Typ diaphram 

reinf

Typ diaphragm 

reinf

#16 @ 300 Max

100 Fillet, typ

Const jt

#19 @ 300

total 8 SECTION C-C

1:15   

SECTION A-A
1:15   

SECTION B-B

#16

1

2

1:15

Const joint

Const joint

#16

#13

#25 tot 3

#16 tot 4

Extend top reinf

into closure pour

Typ

#13 tot 2

Closure pour

1

5

 

x

 

3

0

 

Neoprene strip

#13     @ 305

w/ 135^ hooks

#13    @ 305

#25 tot 4

#25 tot 4

Typ deck slab 

reinf

Typ deck 

slab reinf

2-#19 x 9900

2-#19 x 9900

2-#19 x 9900

2-#19 x 7480

2-#19 x 5080

2-#19 x 5080

2-#19 x 7480

TYPICAL SECTION AT BIKEPATH SUPPORT

SECTION D-D

1:15

25 mm Leveling 

grout pad

100 mm Fillet

Typ

2-#36 bundled

Concrete

barrier

1:10

BIKEPATH GRATING DETAIL

#36 tot 6

(3 bundles)

#29 tot 8

(4 bundles)

#36 tot 2

#13 @ 300

#22 tot 4

#22 tot 2

#16

ABBREVIATION

SS - Indicates Stainless Steel

25 clr

Typ

5
0

V
a
r
i
e
s

6
1

0

3
0

0

610

V
a
r
i
e
s

VariesPC conc slab PC conc slab

2
0

0

6
5

c
l
r

4
0

c
l
r

40 clr

Typ

150

min

150

min

V
a
r
i
e
s

610

40 clr

Typ

6 max

Typ

Typ deck 

slab reinf

#13 @ 300

5
0

Top of bike path

support beam

LC Girder

#29

#16

#36 x 4600
#25

Outline of

edge beam

Outline of

edge beam

Soffit of 

main slab/

const joint

#13      @ 305

#13

A

A

B

B

C

C

DD

#13     @ 305

#22      tot 3

#16

#22

#16

2-#19 x 9900

2-#19 x 7480

#19 x 9900 tot 2

#19 x 5080 tot 2

#13    tot 25
0
0

600

#13    tot 4

#19 x 7480 tot 8
Bot slab reinf

#36

3 bundles

1700

300 thick diaphragm 610 thick diaphragm

1500

Typ

1:20

Edge of deck

Bridge 

deck

#13 tot 4

#16 @ 300

Bikepath

railing,typ

#13 tot 9

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

.

. .

.

.

.

.

.

.

.

..

.

.

.
.

.

.

.

Bridge soffit

Edge of 

girder

A

A

TYPICAL SECTION

3 mm Exp

Jt Filler

#13    @ 300

4860

535 5800

3
5
5

8
0

0
1

0
0

2
1

2

528 412

5
0

2
6
2

250

3
1
2

378 300

150150

-

2

%

#16 @ 150

#13 @ 300

8
8

12 mm Thick

polyester

conc overlay

Transition varies

    B7-10

U-5

Diaphram

openings

#13     @ 300

13 mm SS Expansion

bolts at 1000 mm

max spacing,typ

Edge of Bikepath

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

..

.
.

.

. .

.

.

.

262150

#16 tot 2#16 tot 4

Optional service splice

Where occurs

Service splice

**

**
650

650

#36 tot 8

Grout joint

1
8 Top of polyester

conc overlay over

Bike path deck

SS L 64 x 64 x 6.4

Typ (Provide in this

Contract)

.

.

.

.

.

.

.
.

..

.

.

.

.
.

.

.

.

.
.

.
.

.

.

.

#25

Tot 4
Ultimate

butt splice

Typ

Bridge soffit

#16    each hook location Total 4

#

1

6

 

x

 

5

0

0

T

o

t

a

l

 

2

#16 x 1800

T

o

t

a

l

 

2

Bridge

deck

#16 @ 305

E-8 Blockout

where occurs

78

EASTBOUND BIKEPATH DETAILS NO. 3

Grout joint

Typ

Precast conc slab

See "Eastbound Girder

Layout No. 3 & No. 4"

sheets

Steel

Grating

Steel Grating

18 mm below bike

path deck

A

t

 

l

o

c

a

t

i

o

n

s

 

w

h

e

r

e

 

b

i

k

e

p

a

t

h

 

s

u

p

p

o

r

t

s

are to be constructed in Frame 1,

splice the support rebars with

Ultimate butt splices as indicated

13 mm Typ

 

Bikepath 

beam support

20 mm Drip groove

Notes:

 

1

.

 

P

l

a

c

e

 

B

i

k

e

p

a

t

h

 

s

l

a

b

 

a

n

d

 

e

d

g

e

 

b

e

a

m

s

 

a

f

t

e

r

 

s

t

r

e

s

s

i

n

g

   of Eastbound Approach Structure is completed.

 

2. For steel grating, see "Eastbound Bikepath Details No. 4" sheet.

 

3. For extent of bikepath grating, see "General Plan" sheet.

3 mm Exp jt filler

Future 

light pipe

625

Conc insert channel

for future light pipe

See "Roadway Plans"

Bikepath

railing
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ALL DIMENSIONS ARE IN

MILLIMETERS UNLESS OTHERWISE SHOWN

Atiqullah Ahn
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Typ

3 mm Exp jt filler

Concrete

barrier

6 mm Max

/

13 mm  SS Expansion

bolts at 1000 mm

max spacing,typ

18

1:10   

Bike path

railing

Bike path deck

Top of bike path support beam

BIKE PATH GRATING DETAIL

SS L 64 x 64 x 6.4,typ
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E. Nichol

Jal Birdy

van Ryn/Zucchi/Mai

Liao

Jain

0120M1

  A.L. ELY

   18880

T.Y. LIN / MOFFATT & NICHOL

TWO HARRISON STREET

SAN FRANCISCO, CA 94105

DESIGN OVERSIGHT

 

Galvanized steel grating

18 mm below bike path

deck, see panel details

below

SS Saddle clip,

SS Stud, nut, ferrule,

and washer min 4

ea panel (2 Each end)

Weld stud to support

angle. Saddle clip to be

recessed below grating

panel bars

990¨ 990¨

10 Gap between panels

Border - welded

PL 50x4.8 Typ

50 mm Grating

panel

50 mm Grating

panel

Cross bars welded

flush with 50 mm

grating panel bars

1:10   

TYPICAL GRATING PANEL DETAIL

HASAN EL-NATUR

OAKLAND APPROACH STRUCTURES-PHASE 2

6-30-11

8/17/09 10/30/09 1/15/10 4/2/10  5/28/10 9/30/10   3/4/11  3/14/11  4/4/11 

04

Grating Notes:

 

1. All material to be galvanized after fabrication.

 

2. 50 mm Grating panel bearing bars 50x4.8 at 30 mm OC.

 

3. Cross bars (10 mm dia) at 102 mm OC.

79 109
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2020

160

12

12

/

12

PL 16 (Galv)

C 16 mm  Counter

sunk bolts (SS)

@ 300 mm max O.C.

PL 16 (SS)

Dim "a"L

L127 x 89 x 12.7 (SS)

12 mm   x 100 mm Long 

studs @ 300 mm O.C.

ea way, typ

/

Typ

Typ
6

PL 16 (Galv)

20

160

12 mm   x 150 mm Long 

studs @ 300 mm O.C, typ
PL 16 (SS)

Note:

For details not shown,

see section B-B/

L64 x 64 x 12.7 (SS)

PL 16 (SS)

12

12 mm   x 100 mm 

Long studs @ 

300 mm

Note: Exposed upper surfaces

of plates shall receive a nonskid

surface consisting of epoxy mixed

with grit.

/

12 mm  x 150 mm Long studs

@ 300 mm,typ at L 127 x 89

/

Polyester

Conc

Overlay

400

160

Top of concrete=

top of polyester

conc overlay

3+ Clr-

200

Taper

1:20

400

160

200

Taper

1:20

"MR"+100 (300 Min)

"MR"+125 (325 Min)

12

Polyester

Conc

Overlay

3
 m

m
 U

H
M

W

Dim "a"+25

Recessed areaDim "a"

        

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

1:10   
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retainer
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with lock nut

/

1:3    

SECTION G-G

1:3    

SECTION F-F

1:3    

DETAIL E

63 37 50

Gate end pipe

NPS 1� extra

strong

  Gate latch

(Closed position)

=  railing post

CL

CL

Pipe NPS 1�

extra strong

CL

CL
CL

Tapered opening

R=40 nearside

R=36 farside

5
0

5
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CL

F F

B

B

  Gate latch

(Open position)

  Gate latch

(Closed position)
Emergency 

gate

CL

CL

CL

CL

Removable 

stop

PL 6

  Gate latch

(Closed position)

  Gate latch

(Open position)

  Railing 

divider

Pipe NPS 1�

extra strong

  Top 

rail

Groove Wheel

4000 nominal

2950 1900

 R=130

  Typ

6 mm  Countersunk

bolt 10 req’d 

each gate

railing

CL
G

G

Chain padeye

PL 6 x 20 x 20

CL

PL 6

Typ

  Gate 

latch

Removable

stop PL 6

1
5
0

Pad locks 

by others

4.8 mm Chain 

(Galv)

Chain padeye

PL 6 x 30 x 30

Typ

PL 20 With

tapered 

opening

7.9 mm Chain 

(Galv) 250 Tot

length min

Chain padeye

PL 6 (Typ)

400 350

  Railing 

divider

railing

railing

railing

railing

Top of

Pipe 

NPS 3�

extra 

strong

Top 

rail
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  Bikepath

bikepath

  Bikepath
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Bent PL 12 x 76

5mm thick

PTFE (50x76)

bonded to PL

Bent PL 12 x 76

90

.

.

..

Gate Track

Anchor PL

CL Gate

4850

5000

4 Spaces @ 1200 = 4800

50

5
0

5
0

1
5

50Angle Wheel Guide

C Gate LatchL

17590C Front Wheel

  (Closed 

   Position)

L

Track Anchor PL

C Gate LatchL

9070
LC Rear Wheel

  (Open 

   Position)

Provide Access Opening

in angle to install bolts

patch and grind smooth

after installation

75 mm   "V" 

C Countersunk

Bolt

  25 x 25 x 4.8 (SS)

Grind as req’d to

fit wheel profile

PJP

Grind
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OAKLAND APPROACH STRUCTURES-PHASE 2

6-30-11
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PL (SS)

-

 

Top of Steel

Grating
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CL Light pole

Edge of
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PLAN

C C

Concrete

barrier

CL Light pole

Edge of Girder

For base L and

anchor bolts see

"Roadway Plans"
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B B

Match slope

of bridge soffit

SECTION B-B
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p
-
0
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3

750

Anchor bolts

3-#32 x   ea end

3-#32 x   Ea end

SECTION A-A

L Drain parallel to

transverse soffit reinf

660

610

Bottom

of soffit

Detail 2

Detail 1

DETAIL 1

No Scale

25 clr

DETAIL 2

No Scale

1
6

6

6

#16       tot 2

C

L

#16      tot 2

#16       tot 2

#16      tot 2

1:10

A A

MISCELLANEOUS DETAILS NO. 1

Mechanical

Couplers

#16 x

Bar 16x13

Tot 7

Bar 13x13

Bar 13x13

Bar 16x13

 Const jt

(optional)

 Const jt

(optional)

Soffit reinf not

shown for clarity

Welded wire

fabric

Tackweld @

every other

grate bar

*

*

Adjust reinforcing

to clear Anchor Bolts

85

#16 x   Ea end

Tot 2

3-#16 x

Tot 15

#16 x   Ea end

Tot 2

#22 x     @ 175

Type 10= 415 mm Type 10= 460 mm

Type 10= 920 mm

L

1:10

GRATED SOFFIT ACCESS OPENING

C Soffit access opening

ELEVATION SECTION C-C

No Scale

7
5

E
Q

E
Q

 

  160

5
0
 

ROADWAY LIGHT POLE FOUNDATION - TYPICAL

Welded wire fabric

See "Note 3 & 4"

25 x 25 MW 18.7 x MW 18.7

Welded wire fabric

See "Note 3 & 4"

Lock

Typ

 

 

7
5

Weld

Typ

25 mm Chamfer, typ

Bar 16x13

L

Note: 

Swing Arm assembly to be

placed along C Opening.

 

 

 

 

SWING ARM ASSEMBLY DETAIL

V
a
r

See "Swing Arm

Assembly Detail"

Typ

 

 

 

No Scale

2
2
5
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305

 

Bent Bar

Lock

 

Vandal proof anchor
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9.5 Hole
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Bar length varies

per location

9.5 Hole
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Soffit slab
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T
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p

135

Typ

51x12.5

Bent Bar

Bottom

of soffit

Lock & Swing 

Arm Assembly

25

clr

Path of 

Swing Arm

Note:

All "swing arm" bars

are 12.5 mm thick

 

1
7
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T

y
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174

Securing retrofit

Bar 51x12.5

 

Varies per 

location

Detail 3

No Scale

DETAIL 3
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3/4/11 3/14/11 4/4/11 6/3/11 7/25/11

C Soffit access opening

S

e

e

 

"

N

o

t

e

 

5

"

Bar 13x13, Tot 5

Notes:

1. For further details, see "Roadway Plans".

 

2. Adjust reinforcing to clear anchor bolts, 

   prestressing ducts and anchorage reinforcing.

 

3. Tack weld wire fabric to every other grate bar.

   Welded wire fabric shall contain opening 25 mm 

   square or less.

 

4. Galvanize grated frame after fabrication.

 

5. For light pole foundations on new barriers on Skyway and

   Oakland Approach Structures, Phase 1, remove and replace all

   non-embedded epoxy coated reinforcement and repair damaged

   embedded epoxy coated reinforcement.  Abrasive blast clean

   all other embedded reinforcement prior to concrete placement.
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B

Conc Barrier

L Pier Cap

L Pole

B

PT Ducts

typ

AA

Pole

foundation

Anchor bolt

typ

o
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T

r
a
f
f
i
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1:20

SECTION A-A
1:20

SECTION B-B

Pole

foundation

Blockout

#19 Splice with

deck trans bars

Barrier

PT Duct

#32   tot 3

each end

#29

Barrier

#19 Splice with

deck trans bars

#29

Blockout

Mechanical Couplers,

position to clear anchor bolts

*

All Pole foundation

reinf not shown

See "Miscellaneous

Details No. 1" sheet

*
Adjust location in field to

avoid conflict with PT Anchorage

as approved by the Engineer.

#19 Bundled

(14 bars)

Piercap stirrups

#19 Bundled

(14 bars)

#19 Bundled

(14 bars)

Piercap stirrups

PT Duct

P
i
e
r
 
C

a
p

D
i
r
e
c
t
i
o
n
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MISCELLANEOUS DETAILS NO. 2

LIGHT POLE FOUNDATION AT

PIER CAPS E20R, E21R & E22R

40

clr

16 mm dia expansion anchor

to underside of deck slab

Typ both sides

C Access

  opening

C C

+

+

Underside

of deck

25 mm dia

Grab bar

19 mm dia rungs

@ 400 mm o/c max

(Uniformly spaced)

64 mm x 7.9 mm plate

Weld to end of side bar

(CJP) Typ both sides

64 mm x 9.5 mm

Side bar

64 mm x 9.5 mm bar

Adjustment shoe

16 mm dia bolt with

2 washers & 1 nut

Typ both sides

16 mm dia

Expansion anchor

Typ both sides

3 mm plug weld

Typ

Side bar

Rung

Pitch, see

"Note 3"

R
=
5
0

� Rungs

Shim, tack weld

to ladder, typ

See "Detail 1"

@ end of rung

Manhole cover & frame

at deck access opening

1:10

Mechanical

Coupler

Typ

1:2

DETAIL 1

SECTION C-C

TYPICAL LADDER DETAILS AT DECK ACCESS OPENINGS

PLAN

Manhole Ladder Notes:

 

1. All metal, including fasteners, shall be galvanized.

 

2. Verify all dimensions in the field prior to fabrication.

 

3. Pitch of ladder shall be between 75^ and 90^ where necessary

   to avoid utilities.

 

4. Ladders shall be provided for all deck access openings

   in Westbound and Eastbound structures from Hinge E to

   Abutment 23.
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PLAN AT DECK ACCESS MANHOLE

900 900
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5
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5
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0

CL
Manhole frame
& cover, see

B7-11
1st interior 

girder

Thickened

deck

Conc barrier

A

A
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GirderCL

600

Add bundle of

2-#25 x 

ea side of opening

#19 x     @ 225

#19 x     @ 225

SECTION A-A

No Scale

#19 x     @ 225

#19 x     @ 225

Edge of deck

opening beyond

3
6

0

SECTION B-B

Add bundle of 2-#25 

ea side of opening

Add bundle

of 2-#25 

ea side of 

opening

}

}

Add 2-#25 longit 

bars x 1800 top and

bottom ea side of

opening, typ

Add bundle of 2-#25 

transverse bars top 

and bottom ea side

of opening, typ

MISCELLANEOUS DETAILS NO. 3
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4.2 mm
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Edge of deck
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manhole opening, plan

for rectangular deck
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*

*
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Note: For details not shown, see
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Terminate 50 mm clr

of openings with

180^std hook

Typ deck reinf

(terminate 50 mm clr 

 ea side of openings

 with 180^std hook)

Stop 50 mm clr

of openings

No Scale
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1:15

SOFFIT OPENING GRATE PLAN

SECTION A-A

AA

Detail 1

Detail 2

DETAIL 1

DETAIL 2

No Scale

6
Typ

6

No Scale

C OpeningL

C OpeningL

Bar 26x13

tot 2

Bar 16x13

Bar 16x13

Bar 16x13

Bar 13x13

Bar 26x13

Bar 13x13

L OpeningC

2
4
0
0

T
y
p

#19     tot 2

in soffit slab

top & bottom, typ

Bar 26x13

tot 2

#13    @ 300 max

n
e
a
r
 
P

i
e
r
 
2
2

o
t
h
e
r
 
a
r
e
a
s

Bar 13x13

Welded wire fabric

Welded wire fabric

See "Note 1"

#13    @ 300 max

#13

#29 tot 2 top & bottom

Extend 300 mm into girder

Typ

#13

Soffit

reinf, typ

#29

No Scale

450x750 SOFFIT ACCESS OPENING

Note: Soffit Reinforcement not shown for clarity.

No Scale

L

Outline of Front Face

of Abut Diaphragm

F

Additional

#16 tot 8

Top & bottom

Abut Diaphragm

#16    tot 2

Top & bottom

Typ

Welded wire fabric

Detail 1

Bar 16x13

Bar 13x13

C OpeningL

SECTION B-B
No Scale

near Pier 22

other areas

#13

Soffit

reinf, typ

#29

B

B

#25

each face

MISCELLANEOUS DETAILS NO. 4

Bar 13x13 tot 18

equally spaced

Bar 16x13 tot 10

equally spaced

#29 tot 2

top & bottom

extend 400 mm

into girder

Typ

Edge Beam between

Girders, typ

C EB Route 80

88

Welded wire fabric

See "Note 1 & 2"

Girder

51 mm O PVC Drain pipe 

@ each corner through

stiffened edge beam

Typ

75 mm Fillet, typ

Soffit reinf

Typ

25 mm Chamfer, typ

Swing Arm assembly

not shown for clalrity

 

Bottom of soffit

Weld

Typ

Lock

Typ

 

 

Vandal proof

anchors, typ

 

L

 

 

 

 

 

Note: 

Swing Arm assembly to be

placed along C Opening.

 

 

 

 

Swing Arm Assembly

See "Note 3" typ

 

 

 

Notes:

 

1. Tack weld wire fabric to every other gate bars.

   Welded wire fabric shall contain opening

   25 mm square or less.

 

2. Galvanize grated frame after fabrication.

 

3.  For Swing Arm Assembly Detail, see

   "Miscellaneous Details No. 1" sheet.

Securing

retrofit

Typ

50

13

3
8

3838 1830 or 1200

4
0

0

300

25 clr

13

13

3
8

9
0

0

4
0

0

100

Typ

1
9

5

2
2

0

6 clr

Typ

1
0

0

T
y

p

638 or 953

Typ

1
5
0

T
y
p 450

Typ

488

Typ

1
9
5

2
2

0

6
1
0

T
y
p

4
0

c
l
r

25 clr

Typ
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MISCELLANEOUS DETAILS NO. 5

H
i
n
g
e
 E

E

P
i
e
r
 
1
7

P
i
e
r
 
1
8

P
i
e
r
 
1
9

H
i
n
g
e
 
F

E

P
i
e
r
 
2
0

P
i
e
r
 
2
2

A
b

u
t
 
2

3

"W" Line

"E" Line

NPS 8 NPS 8 NPS 8NPS 10

NPS 10

NPS 8

NPS 8

NPS 8NPS 8

No Scale

SCHEMATIC DECK DRAIN LAYOUT

NPS 10

NPS 10

NPS 8

Phase 2

Construction

89

Deck Drain

Type D-1 (Mod),

Typ

Deck Drain

Collector Pipe

With Hangers, Typ

Deck Drain

Pipe Laterals

(NPS 6), Typ

NPS 8 NPS 8 NPS 8

NPS 10

1:25

SECTION A-A

4
5

0

1
5

0

B14-5     

1:25

DETAIL 2

AA

LC Opening

Abut End

Diaphragm

Front face

of Abut

Diaphragm

450 x 750

soffit opening

See "Note 3"

300 O soffit opening

without steel sheet

similar to

800 x 300

Reducer

(below)

600

L EB Route 80C

800 x 300

Reducer

3
0

0
1

5
0

NPS 10

Drain Line

LC NPS 10

Drain Line

Clamp @ 450 max

NPS 10

Drain Line

Soffit

1600

1150

DRAIN LINE DETAIL
No Scale

P
i
e
r
 
2

1

OG = FG

C Pipe lineL

600

1530

Utility line

or drain pipe

LC Brg Abut E23R

375

Utility line

or drain pipe

Notes:

 

1. For deck drain stationing, see 

   "Eastbound Structure Plan No. 2" sheet.

 

2. For pipe supports, see "Mechanical

   Plans" sheets.

 

3. See "Miscellaneous Details No. 4" sheet.
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DETAIL 4
1:20

2-#16 bundles

stirrups, (tot 8

bundles)

DETAIL 3
1:20

B7-11

    U-41

#19   tot 7

600 mm Dia

girder opening

#19   tot 7

B7-11

    U-41

#19 stirrup

Typ

#19   tot 14

168 mm OD pipe sleeve

(PVC Rigid Nonmetallic

Conduit Sch 80), typ

#19 stirrup

Typ

#19   tot 16

DETAIL 1
1:20

2-#19 bundles

stirrups, (tot 3

bundles)

168 mm OD pipe sleeve

(PVC Rigid Nonmetallic

Conduit Sch 80), typ

#19 stirrup

Typ

Note: Detail similar for

      2, 3 & 5 pipe sleeves.

3 @ 300

DETAIL 7
No Scale

Bottom

of soffit #13

Soffit

reinf

Typ

25 clr

900

4
0

1:15

A

C BlockoutL

C BlockoutL

1
8
0
0

T
y
p

#19     tot 2

in soffit slab

top & bottom, typ

#13    @ 300 max

#25

each face

51 O PVC Drain pipe 

@ each corner through

stiffened edge beam

Typ

#29 tot 2

top & bottom

extend 400 mm

into girder

Typ

A

Edge Beam

between Girders

typ

#13     @ 300 max

3
8

3838 900

5
0

0
3
8

DETAIL 6

#29 tot 2 

top & bottom

Extend 300 mm 

into girder typ

#13

Soffit

reinf, typ

#29

2
5
5

1:15

SECTION A-A

4
0

0
Detail 7

Blockout

Coupler, typ

at each soffit bar

around blockout

Soffit

reinf

typ

Soffit 

slab

*

*

*

Soffit

reinf

typ

To be placed after

electrical conduits

are installed.

2
5

 
c
l
r

T
y
p

Mechanical coupler

(embed in concrete)

Typ

Mechanical coupler

(embed in concrete)

Typ

25 clr

Typ

Bend bars in field

to avoid electrical 

conduits

MISCELLANEOUS DETAILS NO. 6

Note: For reinforcement &

      notes not shown, see

V
a
r
i
e
s

50 clr

Typ

50

Typ

450

Typ

Additional

#25 tot 4

2 top, 2 bottom

Note:

Electrical conduits

not shown for clarity.

Additional 2-#19

bundles stirrups

(tot 2 bundles) 

Typ each side

DETAIL 4
1:20

2-#16 bundles

stirrups, (tot 8

bundles)

7 @ 300

#19   tot 14

168 mm OD pipe sleeve

(PVC Rigid Nonmetallic

Conduit Sch 80), typ

Additional

#25 x 2700 tot 4

2 top, 2 bottom

450

Typ

#19   tot 2

each sleeve, typ

#19    tot 2

each sleeve, typ

#19   @ 150

� Blockout

Additional

#25 tot 4

2 top, 2 bottom

2- #19

Additional 2-#19

bundles stirrups

(tot 2 bundles) 

Typ each side
#19   @ 150

460

Typ

50 clr

Typ

100

Typ2
0
0

T
y
p

E-7A or E-7B

Blockout

See "Note 1"

DETAIL 2
1:10

Note: 

1. After all ducts are installed,

   fill blockout with grout.

550550

4
8
0

9
0
0

E-6A

E-6B

E-5A

E-5B

� EB Route 80

("E" Line)

FD

350

E-2

1:40

SECTION B-B

B

450

350

E-1

4-168 mm Dia

Pipe Sleeves

1:40

SECTION C-C

� Blockout, typ

� Blockout, typ

5
0

0

90

C
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D
A

T
E

:
 
3
0
-
S

e
p
-
0
2
 
 
1
1
:
2
1

600

SECTION D-D

No Scale

SECTION E-E

MISCELLANEOUS DETAILS NO. 7

Edge of deck

Typ deck reinf

(Terminate 50 mm clr 

ea side of openings

with 180^ std hook)

GirderCLAdd bundle of 2-#25 

ea side of opening

Add bundle of

2-#25 x 

ea side of opening

#19 x     @ 225

#19 x     @ 225

Terminate 50 mm

clr of openings

with 180^ std 

hook

}
12 mm dia x 101 mm long

expansion anchor (locate

every 150 mm apart)

Conduit drain fitting

(locate at lowest point)

1100 x 1400 x 6 mm thick

steel galvanized plate

1:15

1:25

� Pier

NPS4 AIR LINE DETAIL AT PIER E22R

PULL BOX OPENING PLAN

Edge of deck

CL

Pullbox & Roadway

deck opening, see

(600 x 900)

Add bundle of 2-#25 

transverse bars top 

and bottom ea side

of opening, typ

D

Thickened 

deck

D

E E

1:40

1

1

No Scale

Pull Box

opening

(beyond)

Add bundle of 2-#25 

ea side of opening

#19 x     @ 225

#19 x     @ 225

Stop 50 mm

clr of

openings

}

Typ

#13 tot 2 extend 300 mm

beyond edge of box, each side

L 152 x 152 x 9.5 mm

No Scale

ANCHOR STUD LAYOUT

78 mm dia RGS Conduit

B

Typ

B+

B

A A

Anchor stud

Typ

Cover plate

Pull box

opening

12 x 150 x 580 mm

Stiffener plate

Welded to cover plate

PULL BOX OPENING FOR PREFORMED LOOP

SECTION A-A

6

6

12 x 150 x 580 mm stiffener plate

Welded to cover plate, tot 2

6

6
Typ

1:15

SECTION B-B

Note: For information not shown,

      see "Section A-A".

Add 2-#25 longit 

bars x 1800 top &

bottom ea side of

opening, typ

2-13 mm dia x 200 mm @ 250¨

galvanized anchor stud

Alternate spacing, typ

See "Anchor Stud Layout"

91

1st

Interior 

Girder

12 mm dia SS

countersink

hold down bolt

Typ ea corner

25 mm dia

Lift holes

Tot 2

Tack weld 12 mm dia SS nut

to vertical leg of angle for

countersunk stud bolts, typ

Tot 4

Top of fill dirt

Anchor

with bracket

Ground

elevation

Soffit

Closure wall

typ

Blind flange

See "Note 4"

NPS4 Air line

See "Note 3"

Blind flange

1.25 m

Self balancing

expansion device

Note: Pull box cover shall be marked "CALTRANS TMS"

      indicating traffic monitoring station circuits.

12 x 150 x 580 mm Stiffener plate

welded to cover plate, tot 2

900 W x 1200 L x 12 mm thick

Deck access opening cover plate

Galvanize after fabrication

Steel shall have embossed

non-skid pattern

150 mm dia

Cored hole

150 mm dia

Cored hole

Notes:

 

1. For pull box reinforcement, see "Plan at Deck

   Access Manhole" on "Miscellaneous Details No. 3"

   sheet and instead of bundle of 2-#25 use 3-#25

   transverse bars top & bottom each side of opening,

   typical.

 

2. For deck access opening cover light hole and

   hold-down bolts, see ES-8 in Standard Plans.

 

3. For additional Air line information, see 

   "Mechanical Plans".

 

4. Protect pipe and concrete penetration from

   contamination by dirt.

+++

V
a
r
i
e
s

150

Typ

v
a
r
i
e
s

5
3
5

1
4

6
5

1050 1050

2100

600 W x 900 L

600

Typ

3
6
0

900

100

Typ

230 

Typ

6
0

0

10

Typ

600

900

300

610

Typ

610

4
6

0

50 clr

Typ

250 1460 250 
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8

6

CL

CL

To

Oakland

End Bridge

D
=

1
.8

8
8

WB Sta

EB Sta

28.000

27.810

64.000

63.565

56.000

55.622

48.000

47.677

48.000

47.678

45.000

44.700

42.000

41.722

331.000 Measured along   WB Rte 80

328.774 Measured along   EB Rte 80

9.600

*
*

*
*

*
*

Hinge E

SHADOW

SHADOW

DIRT

ASPH

DIRT

CONC

CONC
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SECTION C-C TYP RAMP

Apply Bond

Breaker

/

Type A Seal (MR=15)

See

38 0 Smooth dowel

bar x 460 at 150 OC

L

B6-21
End Bridge

Bike Path

#13 @ 150 Ea way

#13 Stirrups x

@ 300

4-#13

B6-21

Polyester conc 

overlay
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5
3
.
3
4
5 C Railing

  Divider

L

A A

BB CC
BB

50 mm Clear

cover top & 

bot, typ

150 4860 150

Polyester

conc overlay

between

railing anchor

plates

Cellular conc

subgrade

Conc Slab

on grade

Railing

Anchor

Plate
#13 x

@ 150

Type A Joint Seal

(MR=15) see

3
1
2

300

385

1
2

2
0

0
1

0
0

300 300

#13 Stirrups

x     @ 300

WEAKENED PLANE JT

Type B weakened

plane joint, sawcut

depth = 75 mm, see

Locate at C Railing

Dividers

3 mm Thick

Neoprene Strip,

bond to Abutment

19 Equal spaces between C Railing Dividers

L

M

e

a

s

u

r

e

d
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l

o

n

g
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B
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"

 

L
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n
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C Bike Path

  Railing

L

C Bike Path

  Railing

L

1
6

5
0

915
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CL

1:100   

~

7
0

12 mm thick

Charcoal Grey

Polyester

Conc overlay

~

12 mm thick Light Grey

Polyester conc overlay

Typ

7
0

Edge of Railing

Anchor Plate

Railing Divider

Typ

PLAN - BIKE PATH RAMP POLYESTER CONCRETE OVERLAY

C Bike Path

  Railing

L

 

Add #19 x 750

@ 300

  2 

#13 @ 150

ea way,cont

Exp Jt

Exp Jt

Exp Jt

Railing Post

Base PL, typ

S Bike Path

  ("BP" Line)

L

Weakened

Plane Jt

Weakened

Plane Jt

Pedestal without

Light Pole

Pedestal for

Light Pole
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BIKE PATH LANDING PLAN

"MS1" Line

88+00"BP" Line

Sidewalk,see

rdwy plans

Sidewalk,see

rdwy plans

Curb ramp,see

rdwy plans

Curb ramp,see

rdwy plans

Transverse

weakened

plane jt

Transverse

weakened

plane jt

Longitudinal

weakened

plane jt

Exp jt

Exp jt, see

"Bike Path

Ramp Details"

sheet

WP1

WP2

WP13

WP12

WP11

WP10

WP9

WP7

WP8

WP6

WP5

WP4

WP3

WPA1

WPA3

WPA2 WPA4

WPA6

WPA5

3
6

0
0

3
6

0
0

C Railing

  Divider

L

C Railing

  Divider

L

3 Equal spaces between C Railing DividersL

Offset Tie Station

WP10

WP11

WP12

WP13

WPA1

WPA2

WPA3

WPA4

WPA6

2.580 Lt BP 87+60.374

Lt6.238 BP 87+68.246

Lt BP 87+89.2485.584

Lt BP 87+97.0142.635

Rt

Rt

Rt

Rt

Rt

Rt

Rt

Rt

Rt

2.400 BP 87+97.014

3.600 MS1 87+94.888

5.750 MS1 87+92.214

8.912 MS1 87+88.282

5.766 MS1 87+85.752

9.223 MS1 87+82.471

5.750 MS1 87+78.812

3.600 MS1 87+76.546

2.580

Lt

Lt

Lt

Lt

Lt

Lt

BP 87+69.5365.898

5.738 BP 87+74.661

2.400 BP 87+72.349

5.483 BP 87+82.852

5.324 BP 87+87.949

2.400 BP 87+85.174

BP 87+60.425

Lt/Rt

3.220

3.185

3.134

3.204

3.145

3.225

3.275

3.561

3.611

3.533

3.450

3.350

3.458
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3.581

3.521

3.551

3.532

3.482

WP1

WP2

WP3

WP4

WP5
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WP7

WP8

WP9

WPA5

C Railing

  Divider
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C Railing

  Divider

L
5430

5240

565
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C C

E

E

D D

Planting

Area, typ

Detail A

Detail A

Sim

Detail B

Detail B

Sim

PLAN

1:80

300 Typ

Edge Beam 300 Typ

Edge Beam

Elev

E
C

E

E

C Bike Path

  Railing

L

Railing Post

Base PL,typ

LANDING LAYOUT DATA

**
Working

Point No. 

** Indicates elevation at top of

   Polyester Concrete Overlay.

4-#16 Cont

Bike Path

Railing

150

Railing

Anchor

Plate

3
1

2

#13 Stirrups

x     @ 300

1:10

Apply Bond

Breaker

/

Type A Seal (MR=15)

See
38 0 Smooth dowel

bar x 460 at 150 OC
B6-21

#13 @ 150 Ea way

1:10

         

SECTION D-D TYP LANDING

TRANSVERSE WEAKENED PLANE JT

Add #19 x 750

@ 300

Type B weakened

plane joint, sawcut

depth = 75 mm, see

 

150

1:10
         

SECTION E-E
(Provide Weakened Plane Jt ea end

of Beam (30 mm deep sawcut))

SECTION C-C LANDING EXP JT

300 Typ

Edge Beam

Pedestal for

light pole

Note: For Details A & B, see

"Pedestal Foundation Details"

sheet.

 

For typ Edge Beam see "Bike 

Path Landing Details" sheet.

Pedestal for

light pole

Pedestal without

light pole

Pedestal for

light pole

Pedestal for

light pole

Note: For longit weakened

plane joint see "Bike Path

Landing Details" sheet.

Guard Post, typ

See Rdwy Plans

Pedestal without

light pole

Groove Detail

see
A88A
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Add #19 x 750

@ 300

BIKE PATH LANDING DETAILS

  4 

850

2
0

0
1
2

1:10

TYPICAL SECTION

Bike Path

Railing

50 mm Clear

cover top & 

bot, typ

Conc Slab

on grade

Railing

Anchor

Plate
#13 x

@ 150

3
1

2

Type B longitudinal

weakened plane joint, 

sawcut depth = 75 mm, 

see
P20

240 mm Class 2

Aggregate Base,typ

See Rdwy Plans

PLAN - BIKE PATH LANDING

POLYESTER CONCRETE OVERLAY

No Scale

150 Measured

perpendicular to

edge of landing

#13 Stirrups x     @ 300

Orient perpendicular to

"BP" Line and space

along Edge Beam

950

Typ

12 mm Thick Light Grey

Polyester Conc Overlay

Typ

12mm Thick

Charcoal Grey

Polyester Conc

Overlay,Typ

12 mm Thick Light Grey

Polyester Conc Overlay

Typ

"BP" Line

Edge of Railing

Anchor Plate

2
4
0
0

2
4

0
0

2
4
0
0

2
4
0
0

5
0
4
5 5

0
4
57

8
0

2
2
0

4-#16 Cont

Provide bend

and lap 950

at angle pts

and corners

North edge

of Landing

 
#13 @ 150 cont

Place perpendicular

to "BP" Line and

space along "BP" Line

"BP" Line

"MS1" Line

Polyester

conc overlay

 

 

South edge

of Landing

#13 @ 150 cont

Place parallel to

"BP" Line and space

perpendicular to

"BP" Line

300 Measured

perpendicular to

edge of landing

Typ Edge Beam

850

#13 x

@ 150

FG
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PEDESTAL DETAILS

  5 

DEPARTMENT OF TRANSPORTATION

PREPARED FOR THE

STATE OF CALIFORNIA

Rev. Date: 5-18-98

0 10 20 30 40 50 60 70 80 90 100

T
I
M

E
 P

L
O

T
T

E
D

 =
>

04-0120m

D
A

T
E

 P
L

O
T

T
E

D
 =

>
1
4
:
1
3

0
5

-
O

C

FILE =>

U
S

E
R

N
A

M
E

 =
>

s
1
2
1
6

SIGN OFF DATE

PROJECT ENGINEER

.DIST COUNTY ROUTE
SHEET

NO.

TOTAL

SHEETSTOTAL PROJECT

KILOMETER POST

REGISTERED ENGINEER - CIVIL

                      

CIVIL

Exp.

No.

PLANS APPROVAL DATE

The State of California or its officers or agents

shall  not be responsible for the accuracy or

completeness of electronic copies of this plan sheet.

DESIGN

DETAILS

QUANTITIES

BY

BY

BY CHECKED

CHECKED

CHECKED

ORIGINAL SCALE IN MILLIMETERS

FOR REDUCED PLANS

CU

EA

DISREGARD PRINTS BEARING

EARLIER REVISION DATES

BRIDGE NO.

KILOMETER POST

REVISION DATES (PRELIMINARY STAGE ONLY) OFSHEET

SAN FRANCISCO OAKLAND BAY BRIDGE

EAST SPAN SEISMIC SAFETY PROJECT

    

Jal Birdy

0120M1

04251

  A.L. ELY

   18880

T.Y. LIN / MOFFATT & NICHOL

TWO HARRISON STREET

SAN FRANCISCO, CA 94105

DESIGN OVERSIGHT

HASAN EL-NATUR

Samson            

Birdy

Birdy

Fellows  

 9                                                         4/4/11  12/13/10

OAKLAND APPROACH BIKE PATH RAMP & LANDING

6-30-11

ALL DIMENSIONS ARE IN

MILLIMETERS UNLESS OTHERWISE SHOWN

Birdy                 Ely                   

6/3/11

SLIP JOINT DETAIL

3
3

0

Tapered

P 60 mmL

L

6
5

T
y
p

8 3 40

L

Typ 5

sides

Typ 5

sides

End P 3 mm x

(by others)

3 mm Thick neoprene

gasket, cement to

pedestal

S
l
i
p
 
J
o
i
n
t

Provide 8x40 slots,

Typ 5 sides

Tapered

P 60 mm

x 3 mm min

(Typ 5 sides)

219 mm OD pipe

219 mm OD pipe

Bike Path Landing Light

Pole (State-Furnished)

Notes:

 

1. All metal parts of pedestal shall be Galv and

   painted.

 

2. Pedestal steel plates and shapes shall conform

   to ASTM - A500 (Fy=345 MPa).

 

3. Pedestal Posts shall conform to ASTM - A500 

   (Fy=345 MPa).

 

4. All exposed welds shall be ground smooth.

 

5. Pedestals shall be vertical.

No Scale

No Scale

SIDE VIEW FRONT VIEW

1:10

PLAN AT TOP

DETAIL AT TOP OF PEDESTAL

TYPICAL PEDESTAL DETAIL

1:10

FG

3
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1
3
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3
3

0

Base PL

PL 8, typ

Top PL 8

219 OD Pipe x 3 mm

FG

Typ all

corners

8

L

350 350

1
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5
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7
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3
2

0
1

0
0

4
2

0

L

8

3
 m

m

C
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1
0

0

PL 8

L

L
L

C Handhole

  See Detail

 

L

For conn of Post

to Base PL, see

"Elevation A"

ES-7M

Conduit, see

Elec plans

Handhole (FS)

 

C Pedestal Post
C Pedestal Post

C Pedestal Post

C Pedestal Post
C Pedestal Post

(Pedestal with Light Pole shown,

Pedestal without Light Pole similar)

7
5

WITHOUT LIGHT POLE

S
l
i
p
 
J
o
i
n
t

41 mm Dia opening

for standard threaded

half coupling welded

to post wall

1:10

SECTION A-A

3
1

5

2
2

5
7
5

FG

237367

L

10 mm Thick 

Anchor Plate

Hole for 32 0

Anchor Bolt,typ

/

100 0 Opening/

50

Typ

T
y

p

4-32 0 Anchor

Bolts with heavy

hex nut, washer

and levelling nut

(ASTM - A307)

/

After plumbing 

pedestal,form and 

place non-shrink

grout

C Pedestal Post

         

Tack weld, Typ

 

5
0

PLAN AT BASE PLATE

1:10

A

A

L

L

/4 - 32 0

Anchor Bolts

Base Plate 

444 x 724 x 25.4

250250

1
1

2
1

1
2

1
5
7

2
8
7

362362

200200 12

Typ

C Pedestal Post

C Pedestal Post

HANDHOLE DETAIL

No Scale

C HandholeL

Drill and tap

for 6-6 mm 0

Cap Screws

/

450 x 300

Opening

PL 6.4 x 50

Cont around

Opening

Pedestal

Wall
Cover PL 8

Bike path landing light 

pole (State-furnished),

see Roadway plans

Bike path landing light

pole (State-furnished)
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B B
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L

PEDESTAL FOUNDATION DETAILS

E

E

3
1

5
7
5

237367

L

L

3
0

0

Base PL

L

1:20 1:20

DETAIL A DETAIL B

C Pedestal Post

C Pedestal Post

400 400

1:20

1:10

TYPICAL FOOTING PLAN

SECTION E-E

Base PL

700700

442 442

3
6

7
2

3
7

4
0

0
4

0
0

C Pedestal Post

#16 x

@ 150 

Ea way

4-#13 x

Ea way

Front side

of Pedestal

C Pedestal

  Post

Note: For location of Details A & B

see "Bike Path Landing Plan" sheet.

"BP" Line"BP" Line

2
5

0
5

D

DC

C

C

C
Sim

Sim

Base PL

L
WP4

C Railing

  Post

L

C Pedestal 

  Post

640

Exp Jt

Place 3 mm thick

Neoprene Strip

between Edge Beam

and top of Pedestal

Footing, bond to

Footing

WP1

LC Pedestal 

  Post

490 640
C Railing

  Post

L
C Railing

  Post

L

Base PL

L

LC Pedestal 

  Post

C Bike Path

  Railing

2
5
0
5

7
5

1:10

SECTION D-D

1:10

SECTION C-C

  6 

FG (Top of 

Polyester Conc 

Overlay)

442

442

C Pedestal

  Post

L C Bike Path

  Railing

L

Polyester Conc

Overlay

Typ Bike Path

Ramp Reinf

Typ Pedestal

Footing Reinf

850

Extend vertical

leg of #13

x

75

C Pedestal

  Post

L C Bike Path

  Railing

L

75

Typ Bike Path

Ramp Reinf

Typ Pedestal

Footing Reinf

Polyester Conc

Overlay
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CL

1:30    

Detail A

Detail C

 

@ 130 OC 

2
2

4
5
1

        

640

1:10   

DETAIL A

1:10   

SECTION B-BB

B

Pipe NPS 1�

extra strong

2 Equal spaces

Detail D

Pipe NPS 1�

extra strong

Pipe NPS 3�

extra strong

48 mm OD Pipe

48 mm OD Pipe

Typ

Typ

102 mm OD Pipe

Pipe NPS 3�

extra strong

~

1:5    

DETAIL C

95 Max

Typ

PL 6

Typ

25 Sq pickets

25 Sq pickets

25 Sq pickets @ 130 OC Typ

CL Railing divider

        

        

640

BIKE PATH RAILING DETAILS NO.1

(See "Bike Path Railing 

Details No.2" sheet)

1
4
0
0

TS 64x64x6.4,typ

For Post anchorage see

"Bike Path Railing Details No.2"

sheet

1
2
5

1
4

0
0

BIKE PATH RAILING-TYPICAL ELEVATION

TS 64x64x6.4

6

5

4

4

Railing

divider

1
4

0
0

75
75

175 465

         

Top of bikepath =

top of cont railing

anchor PL

  7 

2810 mm Nominal

and varies

6900 mm Nominal and varies

PARTIAL PLAN AT NORTH EDGE OF BIKE PATH LANDING

1:20    

C Pedestal

  Post
L

Clr

640

25

C Railing

  Dividers

C Bike Path

  Railing,typ
L

C Pedestal

  Post
L 7525

Clr
640

Typ
Typ175
175

565 565

Typ

175 175
Typ

C Railing

  Post
LLC Railing

  Post
L

C Railing

  Post
L

C Railing

  Post
L

Edge of Bike 

Path Landing

1
5
0

T
y
p

Extend top,

intermediate

and bot rails

R=130,typ

Extend top,

intermediate

and bot rails

R=130,typ
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6-30-11
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6/3/11

75 Typ

Top of bike path

Pipe NPS 1�

extra strong

6 PL 6 x 50

NOTES:

 

1. All metal (except stainless steel) parts of 

   railing assembly including grill shall be 

   coated

 

2. Railing posts shall comform to ASTM A500

   Grade C (Fy=345MPa).

 

3. Railing shall conform to vertical and 

   horizontal alignment of bike path.

 

4. Posts and pickets shall be perpendicular to

   the profile grade of the bikepath and vertical

   to the cross-slope of the bikepath. Rails

   shall be parallel to top of bikepath.

   Railing grill vertical bars shall be parallel

   to railing posts and grill horizontal bars

   shall be parallel to rails.

 

5. Rails shall be shop bent or fabricated to 

   fit horizontal curve when radius is less

   than 300 m.

 

6. All exposed welds shall be ground smooth.

 

7. Expansion joints shall be located in the

   railing panel spanning deck or wall joints,

   see "Bike Path Railing Details No.3" sheet.

 

8. Welding to stainless steel shall be in

   accordance with AWS D1.6-1999.

 

9. Shim stack beneath post base plate to be

   adjusted during installation as required to

   maintain railing alignment. Full width galv

   steel shims shall be utilized, tapered as

   necessary to maintain post verticality.
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2
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BIKEPATH RAILING DETAILS NO.2
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OAKLAND APPROACH BIKE PATH RAMP & LANDING

6-30-11

ALL DIMENSIONS ARE IN

MILLIMETERS UNLESS OTHERWISE SHOWN

Birdy                 Ely                   

6/3/11

CL

465 465

Typ

Typ

Pipe NPS 3�

extra strong

Pipe NPS 1�

extra strong

Typ

Typ

A A

Railing divider

102 mm 0D Pipe

PL 6 Typ

Typ

14 mm Clr

Coupler

9.5 mm  Hex head

Cap screw with

lock washer

C
l
r

Railing grill

/

2 mm Thick fill PL

(Same OD as coupler)

2
5

 m
m

Railing grill

TS 64 x 64 

85 85

83 83

6025 60 25

5
8

5
6

2
5

5
8

5
6

2
5

3
3

3
3

TS 64 x 64 

L RailingC

5x5 Chamfer,typ

/

PL 170x116x22 (SS)

. .

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

..

.

.

.

.

.

L PostC

TS 64x64

Typ

10

G

6

G

L PostC

75 75

Typ

14 mm Clr

1
2

5
2
9
5

1
4

0
0

CL Light fixture 

(89 OD) see 

Elect Plans

Detail F

SECTION A-A

DETAIL D

1:5    

TYPICAL RAILING DIVIDER TYPICAL POST ANCHORAGE

DETAIL F
.

.

.

.

.

.

.

.

Detail E

SECTION B-B

102 mm 

0D pipe

L

/

SECTION G-G

PL 6,typ

6

G G

R=13 Fillet,typ

Bolt cap,typ

TS 64x64,typ

TS 64x64x6.4,typ

5

6

6

4

4

5

1:1.5

Typ,weld 3 sides

only where posts

spaced closer 

than 200 mm

PL 170x116x22 (SS)

~
~

B

B

16 mm  Bolt with 

washer & cap,

Stainless steel

Type A-316,

Fy = 448 MPa,typ

/16 mm  Headed stud

anchor @ 200 mm O.C.,

Typ (Fy=345 MPa)

C1C1

C2

TS 64 x 64

Typ

Railing

grill

L

Cont railing anchor

P 13x140 (SS) provide

25mm gap in plate at

C railing dividers 

SECTION C1-C1

1:1.5  

(Typ above light fixture)

Typ

Typ

14 mm Clr

9.5 mm  Hex head

Cap screw with

lock washer

/

Railing grill

TS 64 x 64 

6

SECTION C2-C2

1:1.5  

(Typ below light fixture)

P 10 x 25 drill and

tap for cap screw

L

4 mm Thick

x 20  fill P/

L

48 mm 0D Pipe

Bikepath

Side

C2

Steel Railing Grill

vertical bars - 25 x 4 @ 60 mm OC

horizontal bars - 19 x 3 @ 102 mm OC

dovetail slot pressure locked. Frame

bar 25 x 4 (Typ). Weld frame bars at

corners and weld cross bars to frame

Steel Railing Grill

vertical bars -

25 x 4 @ 60 mm OC

horizontal bars -

19 x 3 @ 102 mm OC

dovetail slot pressure

locked. Frame bar

25 x 4 (Typ). Weld 

frame bars at corners

and weld cross bars 

to frame

Elec Access

Opening, see

"Bikepath

Railing

Details No.3"

sheet

4
4

1
0
2

4
4

Polyester

concrete

overlay

.

.

.

.

.

.

.

.

.

.

.

.

.

.

38 0 Hole for elec

conduit typ at posts

on east side of 

railing dividers

only

/

PL 166x112x17.5

PL 166x112x17.5

/

Top of railing

anchor plate

to be level

perpendicular

to bike path

   

38 0 Hole for

elec conduit typ 

at posts on east

side of railing 

dividers only

16 Dia bolt with

cap,typ (Tot 4 

for ea post)

Cap to match

that used for

exist Skyway

Structure

Dielectric washer

(3 mm UHMW)

above plate,typ

 

Provide dielectric

material (3 mm

UHMW) above

plate

 

 16 mm  

Threaded

hole,typ

1
5

1
6

m
m

 M
in

T
h
r
e
a
d

e
n
g
a
g
e
m

e
n
t

L

DETAIL E

.

. .

.

.

25

Clr

Typ

2
0
0

Typ

/

L

.

..

.

.

.

.

..

.

.

.

..

.

.

PL 6 x 50
6

75

Typ

Tack weld cap,typ

20 Dia hole

Shim stack

see note 9,

"Bike Path 

Railing Details 

No.1" sheet
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1

0
2

560

Eq Eq12 Spaces @ 60
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2
0
1
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ELEVATION

SECTION D-D

SECTION C-C

CALL BOX MOUNTING DETAIL

1:10

Top rail

25 sq picketsBar 25x25 Bar 25x25

Typ

Bar 25x25

25 Sq pickets

Railing

4
D D

C

C

6
0

0
2

9
0 1
4

5

290

Intermediate

rail

6 spaces @ 120
CL

BIKEPATH RAILING DETAILS NO.3

Call box

see Roadway

Plans

outline,

ELECTRICAL ACCESS OPENING AT

BIKEPATH LIGHT FIXTURE

(Required at Posts on east side of Railing Dividers only)

SECTION E-EPLAN

1:1.5

Bike Path

Side

Light Fixture

C Railing PostL

2
5

5
0

5
0

2
5

30

42

C PostL

Drill and tap

for 6 mm 0

mach screws

(Tot 2)

C Light

  Fixture

Opening for

Elec Access

L

/

E

E

O
p

e
n

in
g

3
0

3 mm Bent

Cover Plate

3 mm Bent

Cover Plate

with 3mm EPDM

Gasket

  9 

50

6

Pipe NPS 3

double extra

strong machine

OD for slide fit

50

5

38  Bar

machine

OD for

slide fit

AT TOP RAILING

AT INTERMEDIATE AND BOTTOM RAILING

1:2.5

RAILING EXPANSION JOINT DETAILS MR < 50

Picket, typ

        

10035

95

35 100

175+-

Pipe NPS 3�

extra strong

Pipe NPS 1�

extra strong

/

(For use where Rails span expansion joints in Bike Path Ramp and Landing)
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REVISION DATES

DESIGN BRANCH

DIVISION OF ENGINEERING SERVICES

STRUCTURE DESIGN

  

ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE SHOWN

LOAD & RESISTANCE

FACTOR DESIGN

LIVE LOADING:  HL93 W/"LOW-BOY";

              PERMIT DESIGN VEHICLE

STRUCTURES DESIGN GENERAL PLAN SHEET (METRIC) (REV.07-24-06)

Samad Hamoud

 1 

1:50

1:80

BB EB

EBBB Measured Along � of Bridge

Abut 1

NO SCALE

-0.176%

11+60 11+70

10.00 

SAN FRANCISCO OAKLAND BAY BRIDGE

EAST SPAN SEISMIC SAFETY PROJECT

OUTFALL BRIDGE AT WEST END MAINTENANCE YARD

3.60 3.60

535 mm

 10-25-08  05-04-09 

� of EBMUD

  Sewer Outfall

 0120M1     

 04    

16

69601

08-24-09

-2% -2%

11+50

PG

11+80

Datum Elev = -4.0 m

� of EBMUD

Sewer Outfall

2.80 Min

  Dist (Typ)

  At EA Side

0.535

12.840

6.5356.305

-

2

%

1.880

-2%

        10-22-09

"PL" Line

                12-07-09

PROFILE GRADE

TYPICAL SECTION

ELEVATION

ALIREZA

YAZDANI MOTLAGH

                      Min Yu         

     A. Perez  

                        S. Hamoud       

       S. Hamoud         

      S. Kotalawala       

       S. Hamoud    

   2.1   

                        03-02-11

     A. Yazdani/T. Kishwar         

A

B
C

D

                                03-17-11  10  

+
8
0

+
5
0

EC 11+84.585

3
.
6
0

3
.
6
0

6
.
3

0
5

R=8.0

+60 +70

R=8.0

6
.
5
3
5

1
.
8

8

0
.
5

3
5

To San Francisco

To Oakland

"PL" Line

BC 11+43.111

1:80

PLAN

S2°27’27"E

EB Sta 11+70.113

Elev  2.766 

BB Sta 11+60.113

Elev  2.783 

                                        03-23-11                                                 05-24-11

2
.7

0
5

� of EBMUD

Sewer Outfall

Top of Sewer Outfall

Elev 1.70 

GENERAL NOTE:

 

  THE CONTRACTOR SHALL VERIFY ALL CONTROLLING FIELD DIMENSIONS

  BEFORE ORDERING OR FABRICATING ANY MATERIAL

 

 

 

FG

08-25-10

6-30-12

OG=FG

EC 11+55.939

BC 11+72.019

2.400.825

2
.
4
0

 33-0742Y 

                                     Laura Rubalcaba  

   A. Yazdani     

 Laura Rubalcaba  

 

 
NOTES:

   

   A   305 mm Micropile (Typ)

 

   B   Existing `3.25 m Reinforced Concrete Pipe

 

   C   Precast Concrete Slab

 

   D   See Details on "TYPICAL SECTION" Sheet

   

 

 

                                                    06-06-11

06-06-11 

QUANTITIES 

EBMUD OUTFALL SLAB BRIDGE
 

 

(BRIDGE)

 

STRUCTURE BACKFILL (BRIDGE)                             26    m¯

STRUCTURE EXCAVATION (BRIDGE)                         122    m¯

m

EA

EA

EAERECT PRECAST CONCRETE SLAB                      1    

kg

1

24STRUCTURAL CONCRETE, BRIDGE                         

FURNISH PRECAST CONCRETE SLAB                        

MICROPILE                                          23

2450BAR REINFORCING STEEL (EPOXY COATED)                

 

 

 

 

 

 

 

 

 

 

Ala04 80 1.6/2.7

10-3-11

CIP Concrete (Typ)

Abut 2

CIP Concrete Sidewalk

CIP Concrete

Curb

3

LEGEND:

 

     -  Indicates Point of Minimum Vertical Clearance

 

     - 100 mm Expanded Polystyrene, See "DETAIL-3"

       on "TYPICAL SECTION" Sheet

 

744697
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 04   

 0120M1     

SAN FRANCISCO OAKLAND BAY BRIDGE

EAST SPAN SEISMIC SAFETY PROJECT

OUTFALL BRIDGE AT WEST END MAINTENANCE YARD

 10-25-08 
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DEAD LOAD: 

LIVE LOADING: 

 

DESIGN:  

Includes 1.67 KPa for future wearing surface. 

AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 4th EDITION 2007, WITH

CALTRANS AMENDMENTS DATED December 2008

 

PILES: 
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 7          DECK REINFORCEMENT

 8          MICROPILE DETAILS
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Micropile
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NOTES: 

 

1.  Design Tip Elevation Controlled by: (a) Compression, (b) Tension, (c) Settlement, (d) Lateral Load

 

2.  (*) The specified Tip elevations are shown for estimating purposes only, The bond zone length to be determined by Contractor
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STRUCTURE EXCAVATION

 

 

STRUCTURE BACKFILL

Nominal Resistance (KN)
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REINFORCED CONCRETE (CIP&PC): 



33-0742YFILE =>

BRIDGE NO.

KILOMETER POST

EARLIER REVISION DATES

DISREGARD PRINTS BEARING

SHEET OF

U
S

E
R

N
A

M
E

 =
>

s
1
2
1
6

D
A

T
E

 P
L

O
T

T
E

D
 =

>
0

5
-
O

C
T

I
M

E
 P

L
O

T
T

E
D

 =
>

1
4

:
1

4

DIST COUNTY ROUTE
KILOMETER POST

TOTAL PROJECT No SHEETS

SHEET TOTAL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

DATE

The State of California or its officers or agents

shall not be responsible for the accuracy or

completeness of electronic copies of this plan sheet.

 

 

 

CIVIL

Exp.

No.

S
T

A TE  O F  C A L I F O R NI

A

R
E

G
I

S
T

E
R

E

D
 

P
R O F E S S I O N

A
L

 
E

N
G

I
N

E
E

R

        

        

                          

                          

        

DESIGN BRANCH

DIVISION OF ENGINEERING SERVICES

STRUCTURE DESIGN

REVISION DATES

STRUCTURES DESIGN DETAIL SHEET (METRIC) (REV.03-17-04)

0 10 20 30 40 50 60 70 80 90 100

ORIGINAL SCALE IN MILLIMETERS

FOR REDUCED PLANS
EA

CU

DESIGN

DETAILS

QUANTITIES

BY

BY

BY

CHECKED

CHECKED

CHECKED

STATE OF

CALIFORNIA
DEPARTMENT OF TRANSPORTATION

                     

                     

                     

                     

      

NO SCALE

        

                          

                     

DECK CONTOURS

3

SAN FRANCISCO OAKLAND BAY BRIDGE

EAST SPAN SEISMIC SAFETY PROJECT

OUTFALL BRIDGE AT WEST END MAINTENANCE YARD

 10-25-08 05-04-09

  16  
 04   

 0120M1    
ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE SHOWN

 08-24-09         11-30-09 12-07-09

CONCRETE STRENGTH AND TYPE LIMITS

ALIREZA

YAZDANI MOTLAGH

69601

  Min Yu    

 A. Perze   

                          S. Hamoud       

     S. Hamoud       

     S. Kotalawala           2.1     

�
 
A

b
u
t
 
1

�
 
A

b
u

t
 
2

Profile

Line

�
 
S

p
a
n

Camber Line 2
5

 m
m

CAMBER DIAGRAM

        05-17-10

6-30-12

                03-03-11

 A. Yazdani/T. Kishwar    

        10                        03-17-11

2.65

2.70

2.75

2.75

2.70

2.65

2.60

2.65

2.70

2.75

2.75

2.70

2.65

2.60

�
 
A

b
u
t
 
1

�
 
A

b
u
t
 
2

1:80

Edge of Deck

PLAN

2.60

Edge of Deck

2.60

6
.
5

3
5

6
.
3

0
5

S2°27’27"E

"PL" Line

LEGEND:

 

     -  Indicates 1.0 meter Intervals Along Station Line

                                03-23-11

NOTES: 

 

1.    Contours Interval = 0.01 meter
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