


Most common is the bascule
style

Typically used for shorter span




Vertical lift bridges are also quite

common

This style is often used for longer

an lengths




Swing spans are less common
then bascules or lift spans

Often used for longer spans



LIFT SPAN OPERATION

EAST BRIDGE
(Br.#1377A)

€ PIER 1

€ PIER 2




Remove and slore existing aircroft
warning light, sheave hood and

associoled hardware during rehabilitation work.
Reinstall to existing conditions upon
completion.

For Southeast Trunnion:

Remove ond store posilion indicating
machinery for reinstoflation ofter
shaft and sheove replacement,

Existing wire rope control clomp.
Reinstall or repioce in kind.
{Controctor shall verify the location of
the extg. rope control clamps on the
counterweight side of the sheaves and
reinstall af ter rehabilation of the
machinery in same location.)

Tower top walkways not shown,
remave and reinstall to existing
condition os required.

Existing Trunnion (shaft)
te be replaced

Existing sheave
to be reploced
Exisling bearings

and housings
to be replaced

SHEAVE/TRUNNION



TRUNNION IS SUPPORTED
BY BEARINGS

| /
(Bearing & Housing not shown)




The original bearings in the Interstate bridge ( builtin
1917) used a plain steel journal riding in a bronze
bushing

Grease between the journal and bushing provides for
|latively low friction
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1958 REBUILD

X
TOWER SHEAVE HALF SEC. HALF ELEV.
Cast Ste=/ 4 Reg.

Revised length
TOWER SHEAVE SHAFT

HMote:Dimensions shown in circles ore token from shop drowings MEM.



Fig 1.2 — 1997 UT examination of northeast trunnion (east face) Fig. 3.4 — Trunnion after removal from sheave and prepared for NDE

IN SERVICE TRUNNIONS ARE
INSPECTED WITH ULTRASONIC
TESTING



b) Defect 1B. Note dissimilar metals defining the weld filled oilway

Fig. 4.2 — Initial defect at keyway 1B with fatigue crack extension after
s detected by MT examination ultrasonic cleaning. (ATLSS)
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1998 FORENSIC ANALYSIS FINDS
FATIGUE CRACKS IN TRUNNION



With knowledge gained from the 1998
forensic analysis of the cracked trunnion a
1 improved UItrasonlc Testing
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2014 SHOWED SIGNIFICANT
CRACK GROWTH




1996 replacement took 6 months with a 7 day
shut down of the bridge

The project was expedited due to lack of
knowledge of the crack in the trunnion and

concern it was not safe

dge of the Cracklng from the 1998
A normal construction

TIME TO PLAN FOR REPLACEMENT
OF THE SOUTH TRUNNIONS




Fabricate new sheaves, trunnions, bearings, wire
ropes to replace existing on south tower

Fabricate temporary counterweigh support
structure

Install support structure

oridge down and replace equipment on

REPLACEMENT SEQUENCE



FABRICATE NEW COMPONENTS



FABRICATE NEW COMPONENTS



FABRICATE NEW COMPONENTS



FABRICATE NEW COMPONENTS
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ERECT TOWER CRANE
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ERECT TOWER CRANE



ERECT COUNTERWEIGHT
SUPPORT STRUCTURE



SHUT BRIDGE DOWN AND JACK
COUNTERWEIGHT



-

REMOVE OLD SHEAVE
ASSEMBLIES



INSTALL NEW SHEAVE

ASSEMBLIES



INSTALL NEW WIRE ROPES



CONNECT WIRE ROPES TO LIFT
SPAN AND COUNTERWEIGHT
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Experience and lessons learned from the 1996
replacement will be incorporated into the 2019
project

Traffic is much higher volume today but many of

the unknowns of construction and traffic control
have been eliminated

Ot an emergency contract, bid
ared to the previous

2019 REPLACEMENT



Draration

2012.0304.9 Task 4 Schedule 450 days? Mon 1/15/18 Frl 10/18/15
Sheave and Trunnlon Assemblies
Sheave and Trunnion Shop Drawings Mon 1/15/18  Fri 2/23/18
Shieave and Trunnion Shop Drawing Approval Mon 2/26/18  Fri 3/16/18
Sheave 1 Farging Pracurement Mon 3/19/18 Fri 6/8/18
Sheave 2 Farging Procurement Mon 3/19/18  Fri 62218
Trunnion Forgings Procuremant Mon 3/19/18  Fri 7/6/18
Fabricate Sheave 1 Mon 6/25/18  Fri /14718
Fabricate Sheave 2 Man 7/9/18  Fri 9/28/18
Machine Sheave 1 Mon 9/17/18  Fri 11/23/18
Machine Sheavs 2 Mon 10/8/18  Fri 12/14/28
Machine Trunnicns Mon 9/17/18 Fri 12/21/18
Assemble Sheaves and Trunnions Mon 1/7/19  Fri 2/1/15
Paint Sheaves Mon 2/4/19  Fri 3/1/19
Ship Shemve and Trunnian Assembly Mon 3/3/19  Fri 3/72/19

Bearing Assemblies

Bearings Shap Drawings Mon 1/15/18 Fri 2/23/18
Rearings Shop Drawing Approval i Mon /2616  Fri 3/73/18
Fabrizate Bearings Mon 3/26/18  Frl 6/29/18
Assemble Bearings Mon 7/2/18  Frl 7/27/18
Ship Bearings to Sheave Trunnion Fabricatar Mon 9/17/18  Fri 10/5/18

Counterwelght Ropes

Counterweight Rope Shop Drawings Mon 2/12/18  Fri 3/8/18
Counterweight Rope Shop Drawing Approval Mon 3/12/18  Frl 4/6/18
Fabricate Counterwelght Ropes Mon 4/9/18  Fri 8/24/18
Prestretch Counterweight Ropes Mon B/27/1E  Fri 9/7/18
Ship Courterweight Ropes Mon 9/10/18  Fri 9/21/18

Rope Equalizers

Fope Equalizer Shop Drawings Mon 2/12/18 Fri 3/9/18
Rope Equakizer Shop Drawing Approval Mon 3/12/18  Fri 4/6/18
Fabricate Rope Exualizers Mon 4/9/18  Fri 7/27/18
shi Equalizers Mo 8/10/18 Fri 9/21/18

2019 SCHEDULE



[Task (Taskc Mame
tumh

‘Countorwelght Suppart

| 51 Design Counterweight Suppart Men 1714710 Fri 2/22/19
Counterweight Support Design Approval Mon 2/25/19 Fri 3/8/19
Counterweight Support Shap Drawings Mon 3/11/19 i 3/22/19
Counterwelght Support Shap Drawing Approval Mon 3/25/19 Fri 4/5/19
Fabricate Counterweight Support Framing Mon 4/8/19  Fri5/3/19
Ship Counterwelght Suppart Framing Mon 5/6/19  Fri5/17/19

Tawer Crane Option B
Design Tower Base and Yoke Mon 1714119 Fri 2/22/19

Base and Yoke Design Approval Non 2/25/19 Fri3/8/19

Base and Yoke Shop Drawings Mon 3/11/18  Fri 3/29/18

‘Base and Yoke Shop Drawing Approval Mon 4/1/19  Fri4/12/19

Fabricate Base and Yoke Mon 4/15/19  Fri5/10/19

Design Dewatering Retalning System Mon 2/25/19 Fri3/15/19

Dewatering Design Approval Mon 3/18/19 Fri3/25/19

Dewatering Shop Drawings Mon 41/15  Fri4/12/19

Dewatering Shop Drawing Approval Mon 4/15/19  Fri4/26/19

Fabricate Dewatering NMon 4/29/19  Fri5/17/19

Mabilize Small Barge-Maunted Crane Mon 5/20/19 FriS/24/19

Inszall Dewatering Mon 5/27/19 FriS/31/19  Partlal channel dosure

FErect Rase Statlon and Yoke Mon 6/3/19  Fri6/7/19  Partial channel closure
Demobilize Small Barge-Mounted Crane Mon 6/10/19 Tue 6/11/19

Mabllize Small Barge-Maunted Crane 5a17/13/19  Mon 7/15/19 Small erane ta assist tower erane
[Erect Tower Crane Mon 7/15/19 Fri7/26/19  Partial chanrel ehasure

Crane Barge Option A 3

Evaluate Barge Stability Requirements Mon 114719 Fri 2/8/19
Pracure Crane for Shutdown Perdod Mon 2/11/19  Fri2/22/19
Pracure Barge for Shutdown Perind Mon 2/25/19  Fri3/8f10
Inszallation of Crane on Barge Mon /2910 Frig/2f19
Mahilize Crane Barge and Prep far Shutdown Work1 wk Mon /5119 Frigjafia

2019 SCHEDULE



Pre-Shutdown Site Work

Maintenance of Traffic/Signage Mon 7/Rf19  Fri7/12/19

Relocate Flectrical and Ancllary Equipment Mon 7/Bf19  Fri 7/19/19

Ercct Counterwelght Support Framing Wied 8/14/19 Fri 8/30/19  Partial channel closure, Periodic
Traflic Closure

Install Couriterweight Suppart Bracket Mon 8/26/19 Fri 8/30/19  Periodic Traffie Closure

Assemble and Stage Wire Rope Assemblies Mon 8/19/19 Fri 8/23/19  Periodic Trallic Closure

Shutdawn Site Work Lift span shutdown and channel
closure, 7 day work weeks,
extended hours

Jack Counterweight Tue9/3/19  Tue %319  Channel closure, Periodic Tralfic
Closure

Remove Wire Ropes Tue9f3f19  Tue 9/3/19

Inspect Wire Rope Connection Eyebars an Wed 9/4/19  Wed 9/4/19  Channel closure

Counterweight

Perform Wire Rope Eyebar Repairs [as required) Wed 9/4/19  Thu 9/5/19  Channel dosure

Remove Sheave Trunnion Assemblies Wed 9/4/19  Wed 9/4/19  Chaninel dosure, Periodic Traffic
Closure

Prep Bearing Locations Thu9/5/19  Thu3/5/18  Channel dosure

Install $heave Trunnlon and Bearing Assemblies Fri 9/6/19 5at9/7/19  Channel dosure, periodic Traffic
Closure

Install Wire Repe Assemblies Sun3/Bf19  Sun 9/8/19  Channel closure, Perlodic Traffic
Clasure

lack Counterweight Mon 9/9/19  Men9/9/19  Channel clasure, Perlodic Traffic
Clasure

Werify Wire Rope Tension Man 9/9/19  Tue 5710719 Channel closure

Test Lift Span Operation Wed 5/11/19 Wed 9/11/19 Channel closure, Periodic Traffic
Clasure

Past-Shutdown Site Work

Hemave Counterweight Support Framing Thu 3/12/19  Fri9/20{13  Lift span open, Partial channel
closure

Replace All Permanent items Remeved far Install Mon 9/23/19 Tue 92419 Railings and Decking

Wark

Remove Tralfic Signage Mon 923715 Tue 9/24/19

Electrical and Ancillary Equipment Adjustment (as Mon 9/23/19  Thu 9/26/19

required)

Final Palnting {as required) Frigfaa/1s  Tue 10/1/19

<Mew Tasks

Tower Crane Option B

Rermove Tower Crane Mon 5/30/19  Fri 10/4/19  Partial channel closure

Remove Base Section Mon 10/7/19 Tue 10/8/19 Partisl channel closure

Rermave Dewatering Wed 10/9/19  Wed 10/9/19 Partial channel dosure

Demobilize Small Barge-Mounted Crane Thu 10/10/19  Thu 10/10/19

Crane Barge Option A
Demabilize Crane Barge Mon 8/23/19  Mon 9/23/19 Partial channel cdosure

Site Restoration
Restore On-Shore Staging Areas. Mon 10/14/19 Fri 10/18/19

2019 SCHEDULE
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