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Abstract

By simulating the bridge with 7-DOF spatial curved beam element and the vehicle with 7-DOF ve-
hicle model, the vehicle-bridge coupled dynamic response of continuous curve steel box girder
bridge was investigated. As vibration source, the road irregularity was simulated by frequency
power spectrum equivalent method. The vehicle-bridge coupled dynamics model was established
and its dynamic response was studied by self-compiled program. The results show, when bridge
curve radius is less than a fixed value, its various responsive values increase rapidly, and the dy-
namic magnified factor (DMF) of torque is larger than bending moment; the DMF increases with
the decrease of transversal loaded-lane-number and the increase of longitudinal vehicle distance,
but corresponding responsive value is greatly reduced.
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Figure 1. Beam element considering constraint torsion
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Figure 2. Vehicle calculation model
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Table 1. Comparison of bridge natural vibration characteristics
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Figure 3. Standard cross section of steel box girder
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Figure 4. Displacement and bending moment DMF of midspan in different curve radius
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Figure 5. Maximum of bending moment at supported section and torque at midspan in different curve radius
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Figure 6. Displacement maximum of midspan in different ec-
centricities

6. TRIEMRMEA THEBEPEEMNBRAE

4.3. HEEMEFEERHRNE

Sy B ZETE AR R (L), B = ZRE R AR (L3) PR M) /S R Tl 48 (L6), 247 BA XA U 35 Mr 2 d AN A M 42
Me e /NE AT B, MR BN 1K R EU(DMP)Y NS 7. 8% B RS ) N 4 T8 E00 1 22, AT s K,
BRI B 0 R A5 38 K, T DMF 204, 1] 6 3 B L BE 43 48 22 104 BTl .
4.4, YAEZFEHKITIFEE AR

ZHM W F[12], EENAATZEEIE 10 m, 15m, 20 m =MATZE R BEAL SRR I ZE BN, TG
MmN 8. WIHAT AR R, B A BOMER A /MRS KRS . HA R, [MEEM 10 m
AFF| 20 m, o FA/NEIN—F, 1 DMF S KA T 20%. 4 a] BEARAL 51 6 424045 B 38 gk it s
FIVERT, [EIFERE K, DMF BEBEK, [EMRGR 5 20 m NAE I o
5. &

AL UL FES: i 2N RO TN B, SR A - iR & RGEAT B MR A, LR
1) 2RI LS R PY e 7 R i R AR BN T BTG K. iR TR e E )R, %

O,



IR 45

1.35- —=—L1
—eo—1L3
—a 1B

1.30

1.25

1.20

1.154

7 %% DMF

1.10

1.05

1.00

80 9 100

&
g
3
3

R (knvh)

Figure 7. Displacement DMF of midspan in different number
of lanes
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Figure 8. Displacement DMF of midspan in different vehicle
distances
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