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DAMAGE LEVEL — STEEL GIRDERS
» Minor - no repair or minimal repair Hwy 162 Culver Rd
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DAMAGE LEVEL — STEEL GIRDERS
« Moderate - repair or partial replacement

* Moderate flange bends
 Moderate girder web out of plumb
« Tearing of web and flangei
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DAMAGE LEVEL - STEEL GIRDERS
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DAMAGE LEVEL — STEEL GIRDERS N
« Severe - partial or full replacement

« Significant web and flange bends

« Significant girder web out of plumb
- Extensive gouges

« Tearing of web and flange
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DAMAGE LEVEL — CONCRETE GIRDERS
 Minor - no repair or minimal repair

* Minor concrete spalling
. | exposed rebar or StrandS Hwy 1 over McAndrews




DAMAGE LEVEL - CONCRETE GIRDERS
 Moderate - repair or partial replacement

» Moderate concrete spalling
 Exposed rebar or strands
* Through cracks
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DAMAGE LEVEL —- CONCRETE GIRDERS

« Moderate - repair or partial replacm\

» Moderate concrete spalling
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DAMAGE LEVEL - CONCRETE GIRDERS
e Severe - partial or full replacement
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DAMAGE LEVEL - CONCRETE GIRDERS
e Severe - partial or full replacement

» Large area of concrete spalllng
Hwy 37 over Hwy 102 at Banks
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» Large through cracks S I
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DAMAGE LEVEL — CONCRETE GIRDERS

Hwy 37 over Hwy 102 at Banks
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Hwy 37 over Hwy 102 at Banks
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INCIDENT RESPONSE

»  Detour

* Partial or full closure
* Cleanup

« (Catching net

» Shoring
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INCIDENT RESPONSE

»  Detour
* Partial or full closure
* Cleanup

« (Catching net
» Shoring

Conventional Reinforced
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BENDING MOMENT

Concrete — Strong in Compression, Weak in Tension
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PAST INCIDENT — SHORING RCDG
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DAMAGE ASSESSMENT
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Geometric Properties

Gross Cone Trans (n=8 80)

Area (in?) 756.5 793.0
Inertia {in) 94660.8 1103496
¥y {im) 12.6 135
¥p (in) 239 23.0

Sy (in) 7533.5

8y, (in%) 3955.0

Crack Spacing
2xdist+01dp/p

Loading (N.M.V + dN.dM.dV
0.0,-0.0,00 + 0.0,10,00

» Concrete
[fe' = 3300 psi__

a=0.75in
fy = 228 psi (auto)

e'= 188 ms

£, = 100.0 ms

#4.@ 1000 in

All dimensions in inches

Clear cover to transverse reinforcement = 1.50 in

PosBendSection

2016/7/8



REPAIR OPTION — CONCRETE GIRDERS

Extg. %" bar —

Il \l
Extg, o™ stirrup, typ.—,
1

Extg. 1 bar - \

SECTION A-A

Scaler H"=1-0"

Exfg. #11 x cont.—<|—1f __

T—Extg. #11 x 320"

SECTION B-B

Scale: 310"







REPAIR OPTION — CONCRETE GIRDERS

» Preloading
» Effectiveness of patch
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REPAIR OPTION — CONCRETE GIRDERS
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REPAIR OPTION — CONCRETE GIRDERS
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REPAIR OPTION — CONCRETE GIRDERS
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REPAIR OPTION — CONCRETE GIRDERS
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REPAIR OPTION — CONCRETE GIRDERS

 Preloading

» Effectiveness of patch

» Splicing rebar, mechanical couplers
» Splicing prestressed strands,



REPAIR OPTION — CONCRETE GIRDERS

» Preloading

» Effectiveness of patch

» Splicing rebar, mechanical couplers
Splicing prestressed strands, GRABB-IT




REPLACE OPTION — CONCRETE GIRDERS

» Cutout girders
* Formwork

Falsework

» Closure pour plan
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» Cutout girders
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REPLACE OPTION — CONCRETE GIRDERS

» Cutout girders

* Formwork
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» Closure pour plan I




REPLACE OPTION — CONCRETE GIRDERS

» Cutout girders
* Formwork

Falsework
» Closure pour plan I
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REPLACE OPTION — CONCRETE GIRDERS
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PAST INCIDENT -

Saginaw Bridge
« 2008
« South of Eugene

REPLACED RCDG
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PAST INCIDENT - REPLACED RCDG




REPAIR OPTION — STEEL GIRDERS

» Localized repair or replacement
* Flame straightening

« Hot mechanical straightening
» Cold mechanical straightening



PAST INCIDENT — REPAIR BY BOLTING

Chandler Bridge

2013
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PAST INCIDENT — REPAIR THEN REPLACED
N Ontario Interchange
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7/8 INCH WIDE CRACK
IMPACT POINT

BR# 08635 GIRDER 1 SPAN 3 PRIOR TO REPAIR













PAST INCIDENT — REPAIR THEN REPLACED

N ONTARIO I/C

BR# 20398 HWY 455 MP 25.20
RT ELEV 10/27/08
IM20398_A1.jpg




OTHER STATE AGENCIES

» Washing State DOT

 |owa DOT
Pennsylvania DOT

 Texas DOT

* Virginia DOT



WORK TO BE DONE

» Emergency Operations Plan

* Bridge Inspection Program Manual
* Bridge Design Manual

» Coordination with Crash Data Unit



REFERENCES

« NC
* NC
ST NG
« NC
« NC

* |owa DOT Emergency Response Manual
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