405 2 1) oW T B ORK ¥ ¥ M Vol.40 No.2
201844 H Journal of Wuhan Institute of Technology Apr. 2018

XEHS 1674 - 2869(2018)02 - 0197 - 06

Je T PR R BE 1 SR AT ol i R By 5B

wRF L E ALARES,RBE S B
LARXRIRRFEIRIERLEEZAFR, HL KX 430074;
20BN W T B AR R R 8] #riL B 325002 ;

3. R G AR EITARRA RN HA KX 430056

W OECRMABRITEHAE ANSYS HE N T i 19 7 AR RO 1R 4L B AL (o AR OC 2 7 R A A T R
FFHEATE W G2 42 fi J 02 FE A [R] L 32 FH APDLE & i 'S 42 - i 6 i R ik B an & 0, R TGRS 8l ) 3= 3 475K
o BT T BRI P R AT B S VR AR B0 DL RYR A 2 ) [R]BE G 0 AE TR B AR A HE R 1% 20 D e g Al
iy R SE I S5 R M RURE AR B AT DS AT B DL R ) BE 8 2 X KM 1 v
FB™ A RS 5 W G B R Bl 6 B I A SR 1 N AR AR AR /D 5 BB 4 0 0 B A TR E 1 R AT HUR 5 0 SO
s 2 B R S TR

KB WA IREE - AT E-HE RS AF TR i R

HESES. U4 TEFRIREE:A doi: 10. 3969/j. issn. 1674-2869. 2018. 02. 015

Impact Coefficient of Supported Steel Pipe Concrete Tied Arch Bridge
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Abstract: The three-dimensional bridge model and two-axis vehicle model were established in the present
paper by the finite element software ANSYS. With the relative constraint equations guaranteeing that the wheel
displacement is consistent with the tied arch bridge point, the vehicle-bridge coupling vibration command flow
was written by the ANSYS Parametric Design Language and solved by transient dynamics. Effects of the
irregularities of bridge deck, the vehicle speed, the vehicle number and the distances between vehicles on the
dynamic response and impact coefficient of concrete-filled steel tube arch bridge were also analyzed. The results
showed that the irregularities of the bridge deck, the vehicle speed, the vehicle number and the distances
between vehicles influenced the impact coefficient of the bridge. With increasing vehicle speed, the maximum
dynamic displacement of the bridge varied little, and variation tendencies of the impact coefficients for the
concrete-filled steel tube arch bridge and the simply supported beam bridge were the same.
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Fig. 1 Layout of bridge span (unit:cm)
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Fig. 4  Wheel-bridge coupling model at (a) smoothness and

(b) irregularities of bridge deck
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Tab. 3 Effects of bridge roughness on maximum dynamic

displacement and impact coefficient of bridge mid-span
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Tab. 4  Effects of vehicle speed on maximum dynamic

displacement and impact coefficient of bridge mid-span
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Tab. 5 Effects of vehicle number on maximum dynamic

displacement and impact coefficient of bridge mid-span

RS AR / mm w2 5
1 8.33 0.109
2 8.74 0.104
3 8.89 0.069
4 8.95 0.070
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Tab. 6  Effects of vehicle spacings on maximum dynamic

displacement and impact coefficient of bridge mid-span

ZER BB / m KN / mm il 25
50 8.95 0.076
60 8.82 0.094
70 8.97 0.144
80 8.75 0.151
90 8.81 0.179
100 8.74 0.179
110 8.61 0.162
120 8.56 0.153
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