EVALUATION OF THE NEED FOR LONGITUDINAL JOINTS IN BRIDGE DECKS

ON DUAL STRUCTURES
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Background Field Testing

Joints on Bridge Deck Live-load Testing Calibration for Crack Pattern
aSnow, water and debris 160 strain transducers (3 sections) QAnnual temperature can crack model
QDeterloration of deck and girder QStrain at the top and bottom flange __
Advantage of Continuous Bridge Deck: A lowa DOT dump truck (5 load cases)
QaSlow down corrosion Long-term Testing
Drawback of Integral Abutment Bridge: aStrain at the bottom of deck
QaCracks in the deck OTemperature at abutment, bottom and mid-depth of deck —%___l .

AL ongitudinal and transverse displacement shown

129-146
(>132)

N - \ \\’\,ﬂ 3 Y ‘. ‘ "
‘ \\: " H 9 b - \
Thermal Gage:
NS _zf&_i:q‘.:c_“ (7( lge
e AR SRR R R
i SN ‘.Qﬁt‘\ NN ﬂ‘

A Q@
B, $ R
y A ¢ :
N o/ .x\t*', A LRy W
> SN i £ \,

3 R \
N - : LR ‘AN
X \““ \ oK \\ > .‘\"“‘\ A A-“.‘ “L'
BT SR AT N S TR ‘\\‘; A G
SRR e LR Y T, RN A R

Parametric Study

Bioe S el Abutment SAle s Pier type No. spans th)rS:r

Design Manuals from DOTSs: i e Spacing

Parameters

E%OTS hg;/he no agreement on the maximum Finite Element Model Study cases 40I28?tft; 045" intsetg:;al; f;aér:n exr;?)?es;on; one: three C(f;ecerle;te
ridge wi -
Results Minimal | Minimal | Significant No No No No
: Skew and Span
Deck Width Configuration Development Of MOdEl .
D.C 88 f JANSYS - Shell 181 & Beam 4 ([ ¢ Conclusion
Montana >88 fi OElement size — 6in | | |
Nevada 190 f1 Multiple bridges 9Smear of steel aStrain/crack: AT and restraints
With farge skew o - - Qlintegral abutment bridges: crack regardless of bridge width
No stage construction |  >120 ft Calibration for Live-load Behavior _ ' _ _ _
[llinois i i i .
Stage construction P OReal bridge is stiffer QStub abutment brldggs: less crqck even with wide width
VTR 100 T N 0 QOther parameters: minimal/no influence
lowa >60 ft Y
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Recommendation

0 20 200 250

Front Axle Position (ft)

50 200 250

Front Axle Position (ft) 10

Objective - ' | | |
. 20 QAStub abutment: If crack Is a major concern
ADetermine the maximum width of a continuous » " dlsolation of abutment from soll
deck O Vertical expansion joints In abutment
aStudy other influential parameters Calibration for Long-term Behavior Qlncreasing the deck temperature steel
QTemperature Is reason - d QdDiagonal steel
- Field Testing Data
o pe L OFEM is valid i
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