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Bridge Information

e Built 1938
e Spans the St. Clair River at the mouth of Lake Huron
e Spans: 326'-871-326’
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e Linkis /INS/DE the tower leg

« Temporary support outside
e Durable materials and coatings
“getin, get out, stay out”

e Linkis aFracture Critical member

e Multiple link plates: A709 GR HPS 70W

* Forged Pin Material: Stainless Steel A705

UNS S45000/XM-25/Custom 450

 Geometry and alignment

e Did not re-use existing bearing surfaces

» Slotted holes in lower pin plates




Design Challenges and Solutions
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Design Challenges and Solutions

 Temporary support away from work

e Connectto gusset using special cheese-
plate filland long bolts




Design Challenges and Solutions

 Temporary
support
Eccentric
connections

 Temp bot.chord

e Temp
strongback
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Design Challenges and Solutions

 Removal of tower cover plate for access 4 B T

¢ EXISTING TOWER LEG

e Lane closure for removal T | ‘
 Temp. strengthening angles for work R
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e
; ‘ 0 J ______ |
= .| O  udl |
g~ . = [
. - e r - V _,ﬁ ; ‘
e P o i . / %igEEEG(TTHYEPNgNG
EJ L
\
¢ EXIST. RIVET ‘iTVP.B 3
(TYP.)

AND € H.S. BOLT (TYP.)

SECTION X=X

(EXISTING TRUSS NOT SHOWN FOR CLARITY)
(FULL STRENGTHENING SECTION SHOWN)




Design Process - CMGC

e Early involvement * Owner

e 30%, 60%, 90% Review and Cost § g"[?gT' Blue Water
Estimates .“ ge

e Avoid unknowns * Designer

* Ensure feasibility gfgjesmand asias
e Eliminate double work
5 et e Contractor
ecrease constructionissues « PCL Toebe

and RFl's

e Guaranteed Maximum Price
(GMP)



Construction Challenges

o Utility Conflicts

 Access

e Installationof Temporary Support
e Load Transfer

* Removal of Existing Links and Pins

» Operator/MITA Issue
e [nstallation of New Links and Pins



Utility Conflicts and Solutions

e Conflicts:
o Electric, fiber optic, ITS
e Storm water drainage
* Fire Suppression Line
e Limited to man lifts

e Solutions:

e Relocation of:
Fiber Optic
ITS
Electrical
Drainage

e Twoweekstorelocate
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Utility Conflicts Solutions

Temporary Conduit Relocation
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Utility Conflicts Solutions

Temporary Drainage Relocation
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Accessing the Bridge

e Location of anchor links
« 85ft+/-above ground
20 Kip Shoring/Scaffolding
 Man Lifts

e Limited access at tight spots
* Inside tower legs (roughly 2’5" x 3'3")
* Inside horizontal chords of truss tower
* Inside existing truss bottom chord




Accessing the Bridge
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Access Solutions
Work Platform
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Access Solutions
Work Platform
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Access Solutions

Perforated Cover Plate Removal

« Ml Tower Legs at Links

e Allowed for removal of old
links, placement of new links

e Coincided with Tower
Strengthening




Access Solutions

Perforated Cover Plate Removal
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Access Solutions

Temporary Lacing Removal

e Approved for removal (wind
loading member)

e Access to:
e upper pinfor removal
e line boring
e painting
e placement of new pin




Temporary Support System

e Multiple components:
e Tower Strengthening
e Connection Plates to Tower Legs
e Strong Back Beams/Diaphragms
o Spreader Beams
e Pins/Links
* Knuckle Plates
* Lower Cords/Diaphragms
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Temporary Support System - Rivet Removal

e Rivet Removals Required at:
e Connection Plates
e 72 Rivets
 Tower Strengthening Angles
72 Rivets
 Knuckle Plates
* 140 Rivets
 Lower Cords
* 12 Rivets




Temporary Support System - Rivet Removal
Torch Method

B )




Temporary Support System - Rivet Removal
Rivet Buster Method




Temporary
Support System

Tower Strengthening

e Tower Strengthening
required after removal of
perforated cover plate

e Vertical Angles
o Multiple Fill Plates

e Permanent Horizontal

Angle
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Temporary Support System

Tower Strengthening




Temporary Support System

Tower Strengthening
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Temporary Support System _

Tower Strengthenlng




Temporary Support System

Connection Plates to Tower Legs

M1Tower Legs:

e Connection Plates

* Provided connection for
Spreader beams

 Bothsidesof Tower leg

« Jackingforces
transferredto tower leg
through connection
plate

e Requiredfield cut
access hole
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Temporary Support System

Connection Plates to Tower Legs

M2 Tower Legs:

e Stiffened Connection Plates

* Provided connection for Strong Back
beams

 Westside of Tower leg
 Requiredfield cut access hole
e Conflict with existing rivet pattern




Temporary

Support System
Spreader Beams (M1)

Spreader Beams

e Means forjackingtruss during
load transfers

 Threadedrodsthrough
spreader beams supported
Strong Backs

« NandSsidesof Mltower legs




Temporary Support System

Strong Back Beams

e Strong Back
Beams/Diaphragms

 Installation challenging - Length of
beams greater than width of Truss
Tower

» Scaffolding conflicted with
placement

 Heavy

e Connected at M2 stiffened
connection plates, suspended at M1
Spreader Beam

e East end of Beams supported
Temporary Pins/Links

e Four Diaphragms each




Temporary Support System

Strong Back Beams




Temporary Support System

Strong Back Beams




Temporary Support System

Strong Back Beams




Temporary Support System

Strong Back Beams Positioned




Temporary Support System

Temporary Pins and Links




Temporary Support System

Knuckle Plates

 A490 HS Bolts replacedrivets,
removed one at atime

e Templates usedto punch mark
holes

* Required installation of temp
pins/links prior to placement

e “Cheese’” plate betweentruss
diagonal and knuckle plate

e DTl Washers, did not function as
desired

e Usedtorque onwrenchas
guideline

&



Temporary Support System

Knuckle Plates




Temporary Support System
Knuckle Plates- DTl's




Temporary Support System

Lower Cords

e Two diaphragms required
 Between knuckle plates
* Inside existing bottom cord

e Batten plates for bracing
 Tight spots challenging

e Field drilling 23 holes at
existing bottom cord

* Field coping at inside lower
cords for fitment




Temporary Support System

Lower Cords




Temporary Support System

Lower Cords




Temporary Support System

Lower Cords
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Load Transferto Temp Support

e Bridge closure during jacking to

enable assessment of Dead Load
e Anticipated DL =290 kips
 Max allowable was 410 kips
o Actual Jacking load ~350 kips

e |dentifiers for point of “lift-off”
e Nail polish cracking
 Measurement of gaps closing up
e Acceleration of movement

observed with dial gauge

» Lockedthe collars on jacks
tightened threaded rods



Load Transferto Temp Support










Anchor Link Removal

e Torch cutting toremove
portions of link

e Jack system used to pull pins

e Pipe strutstoprevent bending
duringjacking

e Seized pins cut into pieces

* Oxygen Lance to burn out

center of pin, relieve pressure
oh bores



Anchor Link Removal
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Anchor Link
Removed
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Anchor Link and Pin Placement

e Multiple Steps:

e Upper Bores (truss)
 LineBore
 |InstallBushings

 Remove/Replace Lower Pin Plates
 Place Permanent Links Assembly
 Install Upper Pin

o' Jack Truss

e Adjust Lower Pin Plates, Install Lower Pin
e Load Transfer

 Replace Perforated Cover Plate



Line Boring
Upper Pin Bores (Truss)

e Boreto 9.875" dia (+0.002 to
+0.005)

e I[nner Pin Plate Conflict

e Bore Bar leveled to earth,
verified centered with bores

* Rough cuts (20 thou) and
final cuts (5-10 thou)

e Carbide Tip on Carrier




Line Boring
Upper Pin Bores (Truss)




Line Boring (Video)

Upper Pin Bores (Truss)

o







Line Boring
Upper Pin Bores (Truss)




Line Boring

Bushing Installation - Upper Pin Bores (Truss)

e “Sandwich Plates”
e Liquid Nitrogen

« Example- North Bushing:
e |nitial 0.D.=9.882"
e Bore machinedto 9.878"
e 0.D. after Liquid Nitrogen = 9.864"

e 453 minutes submerged in Liquid
Nitrogen



Line Boring

Bushing Installation - Upper Pin Bores (Truss)




Lower Pin Plates
Removal of Existing Pin
Plates

 Rivet Removal Required
* 112 Rivets each leg

e Thickness of multiple plates
e Drillingtoremove

 Blasting/Priming priorto
placement of new pin plates

e Complete blasting/priming
inside tower leg




Lower Pin Plates Installation

Removal of Existing Pin Plates




Lower Pin Plates Installation

Placement of Plates Prior to Link Installation

 Lower Pin Plates fabricated with
slotted holes

e Quter Pin Plates required fill
plates

e Plates heavy, 2.5" thick
e Quter Plate: 337 lbs each
e Inner Plate: 402.5 lbs each
 Multiple come alongs usedto
position

« Temporary Strengthening Angle
conflicted with bolts



Lower Pin Plates Installation

Placement of Plates Prior to Link Installation




Intermission

Union lockout could disrupt projects
throughout Southeast Michigan

CHAD LIVENGOOD ¥ |

¥ TWEET f SHARE in SHARE G+ SHARE

Road construction firms to lock out heavy equipment operators Tuesday

& PRINT

It could impact more than 1,000 workers

Operating engineers union contract expired in June

Michigan Department of Transportation

A summer-long labor dispute comes to a boil Tuesday and could disrupt road projects throughout Southeast Michigan.



Temporary
Pins/Permanent
Links

Unigue Installation

 Contr.electedtoassemble
links prior to placement

o Steel“cage”

e Sheaves and cable through
tower leg opening at truss

e Jackusedinside tower legto
raise assembly

e TemporaryPinstobe pushed
and removed by permanent
pins once positioned
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GRIND STICK-T! 3H AFTER —,
FINAL BOLT INSTALLATION, % )
INTING, IF

{I:TE'LISS AND LINK o
d iy
| T, TOWER

! | 112 (WORST CASE)

I

PN
17 3147
(FIELD VERIFY AFTER EXISTING | — EXISTING TRUSS
LINK ARM REMOVAL) /~ BOTTOM CHORD
EXISTING PLATE "a™; /

AP EXISTING HOLES TO

GALVANI ZED BOLTS. (TYP.) 5
\
h
> [~ BPCS %7 -— LINE BORE EXISTING
e TRUSS FLATES (BOTH SIDES)
= w
“ 8
:‘L.
= f
¥y
- f— =

** CONFIRM 3/4-10 UNG
THREAD PITCH IN
EXISTING PLATE fa

! ! o BLP1 (4)
| 5
|

Ao

i AN
MAX, PROJECTION i V4 Euxslﬁi;réNfNGLE
TO FACILATE SPLIT SPACER d

IIIIIIIIII .

HROUG

BUT PRIOR TO PAJ
REQUI

= i & 0 Znio PaiD -
i el e P
| Ly 59| 9%
AR v
EXISTING _ [~ AR/ A
INSIDE ANGLE L2 i) L o
10 - 341 i e N
IMLESS STEEL -
L . | EXISTING
- =TV INSIDE ANGLE
- g -

172 24 3/4” NOM. - 172

£
EXISTING TOWER WEB J SECTION A-A



Temporary Pins/Permanent Links

Unigue Installation
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Temporary
Pins/Permanent
Links

Unigue Installation

« Come alongs and crane to pull
Into Tower Leg

o SetonPancake Jack

o Jacked vertically to align
Temporary Upper Pin

e Upper Pininstalled, pushing
out Temporary Pin

e JackTruss (if needed) and
Install lower pin, pushing out
Temporary Pin




Temporary Pins/Permanent Links

Unigue Installation




Temporary Pins/Permanent Links

Unigue Installation




INKS

Temporary Pins/Permanent L

Unigue Installation




Temporary Pins/Permanent Links

Upper Pin Installation

+ Chairs to support Pins (Heavy) i _
e PTFE Dry Lubricant only p

e Threaded Rod and nut with
wood “jack chair” on opposite
end

e Protecting and monitoring
Non-Metallic Bushings critical
(5 Total @ Upper Pin)



Permanent Anchor Link Installation

Upper Pin Installation




Permanent Anchor Link Installation

Upper Pin Installation - Issue

e South M1lssue:

e Pinplacedthrough south Bore
and links/Spacers (0.002”
tolerance)

e Cone entered north Bore, off
alignment

e Upper Pinand Cone rested on
Non-Metallic at N Bore while
pulled through

« Damage to Non-Metallic
Bushing visible
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Permanent Anchor Link Installation

Upper Pin Installation - Issue




Permanent Anchor Link Installation

Upper Pin Installation - Issue Resolved

e Spare Bushings, Non-Metallic bushing
removed and re-used

e Localshop machined aluminum block for
contr.

e |.D. of Steel Bushing checked vs. 0.D. of
new Non-Metallic, 3 thousandths
difference, acceptable

e Liquid Nitrogen used to shrink Non-
Metallic and insert




Permanent Anchor Link Installation

Upper Pin Installation - Issue Resolved
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Load Transferto New Links

Lower Pin Installation

e Links hanging

e Temporary Lower Pin not
aligned with bores

e Truss jacked to original
position plus 1/16”

 Threaded Rod to pull
Permanent Lower Pin

e Steel Bushings on each end of
Pin, PE spacer bushing
between outer links and steel
bushings




Load Transferto New Links

Lower Pin Installation




Load Transferto New Links

Bushings Installed




Installation Complete




Questions?

Thank youl

Craig Dashner, P.E.

Thomas Bachmayer

OHM
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