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Original Construction

girder superstructure




Main Bridge Characteristics
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e 2745’ between
expansion joints

e 400’ towers = =



Bridge Characteristics
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e QOverall Deck Widt.h - 82’-0"

e 2 x2=4lanes total with
shoulders

e 2-or 4-Stay Groups Anchored
at Transverse Cross-Girders




Background
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Anchorage Condition




Stay System Condition




Summary of Evaluation




Scope of Retrofit




Scope of Retrofit

« Expansion joint replacement




Representative Projects?

i

Luing Bridge

o —

Penang Bridge (Malaysia)

Stays conventionally spaced at deck Stays widely spaced at deck



Design Challenges

Cable vibration control: dampers, cross-ties




Construction Challenges




Stay Replacement Procedure
Operational Concerns




Stay Replacement Design




Replacement Stay Cable Design

e S"fadé Indi\}iduéll ede at achoé |
* Individually greased and sheathed strands
e Strand-by-strand stay stressing or entire stay cable can be stressed




Replacement Stay Cable Design
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Parallel Strand System
Advantages




Parallel Strand System
Advantages
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Parallel Strand System
Disadvantages

s
STAMDARD
STAY CABLE TSHD15S

TR
75 Strands Frovesima

HDPE Duct COMPACT
250 x 7.7 mm e
STAY CABLE T5HD15

75 Strands
HDPE Duct




Stay Replacement - Concepts

mporary stay cables

— Minimizes stress redistribution
in adjacent stays

— Allows normal use of the
bridge during cable
replacement



Stay Replacement - Concepts

Temporary Whalers at Cross-Girders




Modeling




CROSS
GIRDERS




Stay Replacement

CGl =/ Cross Girder

Photo for this slide provided courtesy
of Kiewit Louisiana Company

TEMP
STAY
CG
PAIRS
1&6

1&5
2&5
3&4

TEMP
STAY
FORCE

(kip)
400

280
260
260

TEMP
STAY
LENGTH
(ft)
1,132

1,025
862




Stay Replacement




Stay Replacement

Photo provided courtesy‘of
Kiewit Lou|5|ana Cdmpany




Stay Replacement
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Install temporary support system
Service platform installed on top of tower to hoist

equipment and stay system components



Stay Replacement

Install temporary support system

Service platform installed on top of tower to hoist
equipment and stay system components



Stay Replacement

Re-locate temporary support system (adjacent zones)

Service platform was side-shifted on rollers without deck-mounted cranes




Stay Replacement

Install temporary support system

— Temporary cable saddle
mounted at top of tower

— Top of tower strengthened
locally beneath saddle




TEMP. STAY CABLE 1

CROSS GIRDER

TEMP. STAY CABLE 2

WALER

TEMP. STAY CABLE ANCHOR BLOCK, TYP.

Install temporary support system
— whaler at deck cross-girder




Stay Replacement

VA _
Install temporary cables




Stay Replacement

Stress temporary cables
at deck cross-girder
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Stay Replacement

Mobilize pair of jacks
to simultaneously
de-tension pair of

existing stays




Stay Replacement

S
i L, ot J
ADAPTER
- THREADS

_ ADAPTER SOCKET

R, 2 & PULL HEAD
SPLIT SHIMI m o

PIEATIES [

Perform lift-off test of stay to determine
replacement cable stressing force
De-tension pair of existing stay cables

simultaneously at deck cross-girders Phefies this slice previdee courtesy
of Kiewit Louvisizna Cormpany




Stay Replacement

Extract de-tensioned existing stay
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Stay Replacement




Stay Replacement

BEARING BARS
(Re-used)

BEARING PLATES
(Replaced)

~ ANCHORS
(Replaced)

SHIM PLATES

(Added) Keeper Assembllies

(Replaced)

Modify existing structure at anchor locations

Tower anchor modifications



Stay Replacement

Existing Anchors New Anchor

Modify existing structure at anchor locations

Tower anchor modifications



Stay Replacement

S

Modify existing structure at anchor locations

Tower anchor modifications — enlarge openings through thick anchor plates




Stay Replacement
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Modify existing structure at anchor locations

Deck anchor modifications



Stay Replacement

NEW
DECK
ANCHOR

EXISTING
DECK
ANCHOR

Modify existing structure at anchor locations

Deck anchor modifications




Stay Replacement

| Pig WELD SHACK

Install new stay

Assemble new stay pipe on deck




Stay Replacement

¥ —— ¢ 06/]inie/r20 1180340
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Install new stay

Hoist new stay pipe from deck
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Stay Replacement




Stay Replacement
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Stay Replacement

CROSS TIE

STAY CABLE — LOCATION, TYP.




Lessons Learned / Reinforced

e Retrofit — expect differences
between design and as-built
condition
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Original Main Bridge Designers: Frankland & Lienhard / Modjeski and Masters
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¢ " ¢ RELOCATED

COUNTERSUNK BEARING BAR

SCREW, TYP,
GRIND TOP SURFACE OF
FILL B FLUSH WITH
EXISTING BEARING
SURFACE AFTER
INSTALLATION

NEW FILL B
3"x3"xt"

NEW BEARING R
9"x3x Yo

RADIUS NEW FILL R

TO SIT FLUSH WITH
EXISTING

L]
T .

NEW BEARING PLATE

Detalls

4" THK.

<

STAY CABLE —

EXISTING —
STAY CABLE

|
f=——¢ CROSS GIRDER

¢ STAY CABLE AND
ANCHOR CHAIR

RETAIN CROSS GIRDER
BEARING R

SEE DETAIL 1
ANCHOR CHAIR

|
 J R

¥, THK. KEEPER BAR

/*L7x4x%“
J

EXISTING
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