2007 Western Bridge Engineers’ Seminar

Fracture Critical and Fatigue Prone
Inspection of the West Fremont

- Bridge Approach Structure

Mark Libby, PE — HDR Engineering, Inc.




Background




West Approach Wlllamette Rlver (Fremont) Brldge




West Approach Bridge Characteristics

e 17,003 feet of
trapezoidal
steel box

girders




West Approach Bridge Characteristics

e 35,396 feet of
reinforced

concrete box
girders




West Approach Bridge Characteristics

e 139 pin and
hanger

assemblies
at 30 hinge
joints




West Approach Bridge Characteristics

o Architectural
concrete piers




West Approach Bridge Characteristics

o Architectural
concrete piers




West Approach Bridge Characteristics

e Structural steel
ring beams




West Approach Bridge Characteristics

e Structural steel
ring beams




Site Conditions

« 112,600 ADT, 11%
trucks (1-405)

e Superelevation +
grade > 15%
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Access Equipment

e« 2 ODOT snooper
trucks

e 45-ft. bucket




Control / Staging of Work
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Field Inspection Topics

e Significant findings
 Fracture critical, fatigue

prone, and intersecting weld
details

/
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Pin and hanger assemblies
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Significant Findings
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Significant Findings




Significant Findings

* Crack in weld
between
longitudinal

~ stiffenerand




Significant Findings

e Failing expansion
joints throughout
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Typical Fatigue Prone, Intersecting Welds
and Fracture Critical Detalls

e Fracture critical members
— Ring beams
— Cross beams

— Bottom flange and lower
- WebD M Id -gird J : ranS !



Fracture Critical, Fatigue Prone, and
Intersecting Weld Detalls




Fracture Critical, Fatigue Prone, and
Intersecting Weld Detalls




Fracture Critical, Fatigue Prone, and
Intersecting Weld Detalls




Fracture Critical, Fatigue Prone, and
Intersecting Weld Detalls




Fracture Critical, Fatigue Prone, and
Intersecting Weld Detalls




Fracture Critical, Fatigue Prone, and
Intersecting Weld Detalls




Fracture Critical, Fatigue Prone, and
Intersecting Weld Detalls




Fracture Critical, Fatigue Prone, and
Intersecting Weld Detalls




Fracture Critical, Fatigue Prone, and
Intersecting Weld Detalls




Fracture Critical, Fatigue Prone, and
Intersecting Weld Detalls




Fracture Critical, Fatigue Prone, and
Intersecting Weld Detalls

e Torch-cut drain holes and
plugged coupon samples




Pin and Hanger Assemblies




Fracture Critical Member Report

[Inspection date: December &, 2006

Ring Beam Typical Fatigue Prone & Intersecting Weld Details

-
. Delail Calegory Description
O r I I I a e O I n RE1 1w Ring beam web/girder wab weld intersectz girder top flange weld

AE: W Ring beam webigirder web weld intersects girder bottom flange

weld
RE3 W Top strut bottom flange weld intersects column flange weld
[ RB4 W Sirul webfintanor supparl baam wab weld inlersecls strut
webvintericr support beam flange welds
d et aI I e d REBS 1w Column vertical stiffenar weld inlarsectz harizontal stiffaner weld
AB& 1w Column webiflange weld intersects horizontal stiffener weld
BET W Column vertical stiff web weld i

diaphragm/column web weld
RBS W Column butt splice weld intersects vertical stiffener/column web

- -
wedid
eS C r I p I 0 I I S REBS W Column butt splice weld intersects column web!lange weld

Angle support bracket for drain pipe welded all-arcund te celumn
RBIO E

web
Verical stiffener weld termination
Battom strut top flangs weld intersects column flange weld
Vartical stittener wald termination intersacts radial stittaner/column
web weld

MNOTE: Ring beam for EW/WE ramps shown. Fatigue prone and intersecting weld
details for other Fremont West Approach ramps similar,



Fatigue Prone Detail Report

Box Girder Typical Fatigue Prone & Intersecting Weld Details

Detail [Category Description
BG1 W [Intersecting weld detail between diaphragm web/flange weki,
giaphragm web'girder wab weld, and diaghragm flange/girder web
wedd
BG2 W |Upper kagifudinal stiffenar weid intersects girder web/diaphragm weld
BG3 [0 Wb bult splice weld inlérsects upper longiluginal Stiffener weld
BG4 w Web butt splice weld intersects girder top flange weld; butt wedd not
|ground smaath {similar detail on exterior wed)
BGS W  [Transverse stiflener weld intersects girder top flange weld
BGE W |Upper longituginal stifiener weld intersects ransverse stiffener weld
BGY TW  |Lower kongituginal stiffenar weld intersects girder web/diaphragm wekd
BGE W __|Web bult splice weld intersects lower longitudinal stiffener wald
W W i i i [T 3
e o cmeah s et et was) (St - . | neuanc, on nEsouRErDATON | Fui0tS |
D 2 ) BENT MEMBER WIDTH TYPE OF MEMBER FPOAW | MTHD. OR REC PHOTO
BG11 w Lower longitudinal stiffener weld intersects transverse stiffener weald Pigr 1 Crogs Baam A0-00" Cross Beam: Full Length XG 1.7 VT Soe typical FEDIW sketch above Typ FPDIW
BG12 E Lengitudinal stiffener weld fermination XG 17 VT |See trocal FPOW shitch atxrv Typ FPOAWE
BG13 E  |Floorbeam shelf plate welded lo ginder web Crssbeam bearing stner cmer irder A 1°L
Pier 2 Cross Baam 40-00° Cross Beam: Full Length W WT [k n o Setwosn boaring sitensr and wets [ Lo oo
Crack & 80408 10 IFtETeCTng e DR Devween
aarien 4 fleres weid ard Eomom fange weid
Pier 3 Cross Beam 4D00" Cross Beam: Full Length XG 1.7 WT___|Soe tyoical FROW shotoh above Typ FPDIW
Pierd Cross Beam 4D-00" Cross Beam: Full Length WG 1T WT__ |50 typcal PO shatch above Typ FPDIW
Pier§ Crass Beam AD00° Cross Bzam: Full h G 17 VT [See tynical FRDTW shateh atove Typ FPOVIW
XG1-7 T Soow tptacl FRDTW shatch dlumid Typ FRDIW
Pier 5A Cross Beam Cross Baam: Full Langth o T [Bachun rod wided akong P Bonom, Range-1-gader
AD-00° et intirtace near Ginder A
BG1-13 WT |50 typicsl FADIW phtch atevi Typ FPDAW
Ssed b g B P e
) ., . Tep fange/uapar wet - FF el sampies taken. holes pugged
WS Girder & 181025 Bot Fangalowee wes - FC o VT [Brder mebonar FB 1. Travsversa siflenes med
Fin & hanger assemoses - FP ~backed ona web butt splios weld
E WT [P 8 hangens: e signs of dseess
o BG wT Typ FPDV
N - Tixp Marga/ugsoad wab - FP 113 508 tyvical FROW shotoh above vp FPDAW
W51 Girger B 1617025
- Bon Pangetowes wes - FC:
Br. 092688 06-Dec-2006 Inspection Report Fin & hanger assemoles - FF
VT |Pe & Fargen: No s of devesn
WT__|5es tenical FPOIW soateh atavy Typ FPOIW

Snel bo ginter
Tep Range/unoer wet - FP
Bot fargedowsr wos - FC.

5

Gider Wisth ATl Piew 2 baring séllener. 1L crack.
i ol Bt Boaring S8t ind ginter wo:
i 5 BACHT 10 IBSECTG WD 001 BeTwen
aarine) sifienes weid ard comom fangs weid

BT
Top Rangs/upoer wet - FP
Bot fargedowe wes - FC

Soe trscal FPOTW shatch atave

Typ FPOW

Br. 092688 06-Dec-2006 Inspection Report




Other Inspection Findings




Inspection Findings

i i e N N R e
L i T |

=




Other Inspection Findings
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Field Notes .
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Field Notes

Fremont Bridge West Interchange - Field Notes

Bridge # 0%268

Ring Beam 1
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Interiorf
Exterior

Description

Fatigue/
-weld detail

Exterior

Top strut, far web between Girders B and C. 1" diam torch-cut drain hole in web

Exterior

Tack weld between ring beam bottom flange and Girder E fill plate

Exterior

Typical ring beam corner intersecting welds

Interior

Typical intersecting welds where rolled shape cross member connects to the web (between girders)

Interior

Typical Intersecting welds at bearing stiffener and flange weld, web stiffener and flange weld, longitudinal
stiffener weld and web weld, girder flange weld and ring beam web weld, corner stiffener weld to web of ring
beam, crossgirder web weld and girder top flange weld

Interior

Typical water condensation and specked rust inside ring beam

Interior

Multiple passes of improperly built up weld at inside wall of ring beam, typical with bad weld and weld
VEITUNS

Interior

Typical intersecting welds, vertical and horizontal stiffeners at diaphragm, between all around weld of vertical
stiffener and all around weld of corner stiffener

Interior

Flame cut hole in stiffener at web and near bottomn flange of Girder "B" after welding (weld still in place)

nterior

Typical, water leaking thru ringbeam splice location, and pooling around drain hole

nterior

Rust on weld overruns, weld between web and top flange, Girder "C"

nterior

Ring bearn diaphragm, between Girder "C" and "E", severely undercut weld at top

Interior

Small piece of angle iron welded to the web of the crossgirder

Exterior

Tack weld between ring bearmn bottorn flange and Girder A fill plate
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Summary

Fracture Critical
and Fatigue Prone
Detail Reports

Significant findings

NOTE: Fing beam for EW/WE ramps shows. Fasgue prond and ininecting wild
‘cionais for oeher Fremaont Weest ADproach ramps Bmiar.
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East Approach
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East Approach Willamette River (Fremont) Bridge
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East Approach Bridge Characteristics

o 24 255 feet of ‘/
trapezoidal |l
steel box

girders




East Approach Bridge Characteristics




East Approach Bridge Characteristics




East Approach Bridge Characteristics




Trafflc Control lWork Access
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Traffic Control / Work Access




Traffic Control / Work Access
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