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San Francisco-Oakland Bay Bridge
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San Francisco-Oakland Bay Bridge

= 1999 Barrie Rokeach




1989 Loma Prieta Earthquake
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San Francisco-Oakland Bay Bridge




San Francisco-Oakland Bay Bridge

Skyway Structure (Precast Segmental / Balanced Cantilever) -
Longitudinal PT / Transverse PT / Vertical PT
21,000,000 Ibs of PT




San Francisco-Oakland Bay Bridge

Touchdown &Il (Cast-in-place on falsework) —
Longitudinal PT / Transverse PT (bents)
1,000,000 Ibs of PT




San Francisco-Oakland Bay Bridge

YBI Transition Structure (Cast-in-place on falsework) -
Longitudinal PT / Transverse PT (bents)
4,000,000 lbs of PT




San Francisco-Oakland Bay Bridge

SAS (Steel self-anchored-suspension) -
Multidirectional bent cap PT / Vertical PT tie-downs
800,000 lbs of PT




San Francisco-Oakland Bay Bridge

SAS (Steel self-anchored-sus
Multidirectional bent cap PT / Vertical PT tie-downs
800,000 lbs of PT
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anchor rod

i ™ The 32 snapped

rods cannot be
removed with the
roadbed sections in
place

E2 Bar Quantity Summary

24 bars per bearing
48 bars per shear key
288 total bars

32 fractured bars
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Broken rods

“On March 1, workers began stressing the 96 rods fabricated in 2008 for the
two shear keys; between March 8 and March 15, 32 fractured rods were
discovered.

Engineers and metallurgists have determined that the bolts broke due to
hydrogen embrittlement, which requires a source of excess hydrogen,
susceptible material and tension. Ongoing metallurgical analysis revealed that
the bolts were susceptible due to the steel being harder on the outside than in
the middle, or a lack of uniformity in the steel’s microstructure. The steel also
showed low toughness and marginal ductility (the ability to stretch).

The excess hydrogen caused the threaded areas to become brittle and fracture
under high tension when the bolts were tightened. An ongoing investigation is
looking into the source of the excess hydrogen, which may have been both
internal (i.e. residual from production) and/or external.”
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142 Tendons

Loop Tendons

40 each 26-0.6"
Through Tendons

22 each 12-0.6"
Draped Tendons

16 each 19-0.6”
Transverse Tendons

40 each 12-0.6"
Bottom Longitudinal

24 each 12-0.6"




SF-Oakland Bay Bridge — Shear key retrofit







SF-Oakland Bay Bridge — Shear key retrofit




SF-Oakland Bay Bridge — Shear key retrofit




SF-Oakland Bay Bridge — Shear key retrofit
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(G, Shear Key

T 1T mn L) LI} 1 | T 1T 1) 11 1T 1
A 0
Layer B
JoL R o A : [ QR AR Y
5Ol | fE 1 AR o f i
o g T
[ g - [ QR
Undan it |t e i EF=—t= 1= === - ===
I ” |I ” I[ I I ” |I || || I III\ITIIII XL LY IO XX OO YOO X K -
| || || || |[ | | || || || || | ssssssscsiicesscssseilisccsccscs(isscessssillicsscacan: 1/2 Welded
iyl LR i Ci g =l
R T | (TR T T P
|: O i | 0 i v O vent, Typ
I8 Rl n g I | I 0 0 T 0 1 g
(1 e - el e 1 il
|: [T O T T | [ T T |L4'if—¥;nt groove,
LS TR LS P
T | [
AR s o |
i S YR e | Eripidin i et el
|: R RN TR M il i e O TR :I
R st L e
R T T TR I T (A T T Pier E2
| 11 1 1l ]II L / I \ | 1l 1l !I 1 |I ‘—G er




T~

%
:'

i







SF-Oakland Bay Bridge — Shear key retrofit

-
A -
Bty |




5 ey N B

n J___é et ow et |t
.._/ =
i

" I »
R : !
LT 1Y
_ e A
il |
‘
& L
3 [ -
d
L
¥,

\

fjes
G
@
—
)
Q
—
>
Q
e
—
(q0)
()
gl G
V)
|
Q
o]0]
5
e
(a )]
>
(qV)
(a )]
®)
.
A
B4
4
Q
L
V)




e
O
—

)
Q
—
>
Q

NG
—
q0)
Q

ol

V)

|
()
o]0)
®)

O

aa)]
>
q°)

an)

O
o

e

Nz
(O

O



-Oakland Bay Bridge — Shear key retrofit




