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Fatigue Performance of Orthotropic Steel
Bridge Decks with Inner Diaphragm in U-rib

GU Ping, PEI Huiteng, SHENG Bo, HU Yugjiao
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract; Fatigue performance of orthotropic steel decks
with U-rib was investigated based on the specific
constructional detailing of the steel railway decks. Two full
scale specimens, DECK1 which had the inner diaphragms in
the U-ribs, and DECK2 which did not have the inner
diaphragms were tested under the static loading and the high
cycled loading. Test results show that inner diaphragms in the
U-ribs help to redistribute stress in web of the rib and stress
in diaphragm of the crossbeam, and hence to improve the
fatigue strength of rib-to-diaphragm detail in the orthotropic
steel railway decks. Fatigue cracks initiates very likely from
the toe of the rib-to-diaphragm welds, and both specimens
develop horizontal cracks in the web of rib at the position close
to the rib-to-diaphragm connections. Finite element (FE)
model of the decks is developed and the results agree well
with the test results. Influences of the inner diaphragms in
the U-ribs on the stress state and the fatigue performance of
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the deck were analyzed.

Key words: orthotropic steel bridge decks; fatigue tests;

finite element analysis; fatigue strength
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Tab.1 Cracks summary of two specimens
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268 D1 #1 R2 /2R MWLM R K 25 mm BEL
280 D2 1 R2 /2R MV R K 20 mm FEL
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273 D2 1 R2 /R4 R UM 2K 28 mm BEL
411 D2 #1 R3 24NN B 25 mm BEL
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Tab.2 Summary of the calculated and the measured values

sl - f# /mm PR EARSE 1R B ) /MPa B MEFLE R F1 /MPa A BEARRE 1 /MPa
dl d2 S1 S2 S7 S8 S5 S9 S11
HEAE —1.95 —1.95 —75.1 —75.1 —61.1 —84.0 76. 3 94.6 76.3
SEYAE 1 —2.13 —1.94 —76.5 —65.3 —68.6 —93.2 78.6 102.5 81.9
DECK1 SEYAE 2 —2.11 —1.97 —76.5 —68.1 —71.1 —94.1 76.0 101.5 77.4
SEYAE 3 —2.15 —1.87 —73.3 —76.1 —69.1 —95.1 75.1 103.1 80.1
SEHIAE 4 —2.18 —1.91 —77.7 —74.8 —67.4 —96.9 76.1 —10.3 79.8
SEHAE 5 —2.19 —1.95 —79.9 —79.7 —72.2 —94.6 82.5 —10.8 86.2
HEE —1.80 —1.80 —77.6 —77.6 —9.3 —71.2 107.5 121.6 107.5
SEHAE 1 —2.06 —1.89 —71.3 —63.2 —12.8 —77.0 97.8 117.2 93.0
SEHAE 2 —2.07 —1.89 —73.7 —59.1 —10.3 —75.2 96. 4 110.5 96.7
DECK2
SEHAE 3 —2.08 —191 —74.2 —60.1 —12.7 —76.7 98.2 112.3 97.6
SEHIAE 4 —2.15 —1.98 —72.2 —60.2 —10.3 —79.7 99.2 17.8 99.8
SEHIAE 5 —2.13 —2.02 —81.9 —60. 1 —11.7 —78.6 105. 8 17.4 101.1
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Fig.9 Influence of the inner diaphragms on the stress in the web
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