%44k %6 A A & Vol. 44 No.6
2024 5 12 A JOURNAL OF CHINA & FOREIGN HIGHWAY Dec. 2024

DOI:10.14048/j.issn.1671-2579. 2024.06.017 XEHS:1671-2579(2024)06-0159-09

ETFSIMPACK LFEHIHENERSXNES
E A T2 3h 7100 Bz 43 #7

BEE B, DT, E=wa L, =R, AE, AR
CL AR AT S I 3 3 e SE A PR 2 &) a4 A &), e BRI 430074;2. KB TR 2% AR TR 0¢,
Wim KU 41011453, 9 B 2GE Bl 2# 05T Be 4 A A IR 7 2B A sE B, Jb Tl 100081)

O N L G BEMLZE 5 XA 15 TR B 32 3h 7 i 87 8 %) RE I ) B, 322 SC 50 DA B A i SR R O TR L A
Rl B 4F Ansys Fl SIMPACK H1 43 51 5 57 M 92 A7 BR 0 8 A 42 A 0 R i+ B AN s B MR R RURT 3R PR T
VA B 2o A~ A4 4t 20 P W90 S8 gl g W R, LS TE A B 8 o B A TT AS E o FE e AR L R A SRR Bk A BURE AL
FEWARAS 38 1 O3 E A 2 8 g i T 0 TSRS BN [R] BE AL 42 SR B0 AN TR DA R AN [ R B BE L T S
A AR 098 8l Jyma g o B 5E 25 2R BT A 9 g g i o 2 0 T vk B A R i AR R s KU 2k R S R Y
ok i) W 7, T 2 08 £ 28 = B2 50 i A 4% 19 % 1 i 7 5 B G A oR R O A B AR B A R T R 1) 7 B R T A o 2
A R A O 300 B 1, T 340 B 0 YRR I R o 2 e PR R R KT R B 5 B A A R v R R 0 R [l 6 B8 A 1 25 R
e [ S R oA 2 A0 32 T AL DK T 0 5 11 88 ) Jo 3 RE R oA 2 S KNS U/ DN 5 B A DX B R e, R R 0 R e L A A 2 8
s AR, B B I IR TR T
KR BEML 40 5 XUAar 80 7 S M 5 3l J e i s SIMPACK
RES RS U442 MERFRERD A

Dynamic Response Analysis of Bridge under Combined Action of Random

Traffic Flow and Wind Based on SIMPA CK Platform
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Abstract: To deal with the time-consuming problem of calculating the dynamic responses of the bridge under
the combined action of random traffic flow and wind, a steel box continuous girder bridge was taken as the
engineering background, and the finite element model of the bridge and the vehicle model were established in
the commercial software Ansys and SIMPACK, respectively. Then, the dynamic responses of the bridge
subjected to the single vehicle load, wind loads, and multiple vehicle loads were calculated to verify the
superposability of the dynamic responses of the bridge. On this basis, the Monte Carlo method was used to
generate the random traffic flow samples. By using the verified superposability of the dynamic responses of the
bridge, the dynamic responses of the bridge under the combined action of random traffic flow and wind were
calculated under different random traffic flow conditions, different vehicle speeds, and different wind speeds.
The research results show that the superposition method of the dynamic responses of the bridge proposed in this

paper can effectively improve the calculation efficiency. The wind load mainly affects the lateral response of
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the bridge, while the vehicle load mainly affects the vertical response of the bridge. As the traffic flow changes

from sparse to dense, the standard deviation values of the vertical displacement and vertical velocity of the

main span of the bridge and their increases are larger than those of the side span, while the standard deviation

values of the vertical acceleration of the side span and their increases are larger than those of the main span. As

the vehicle speed increases, the standard deviation values of the vertical displacement and the vertical velocity

of the bridge gradually increase, while those of the vertical acceleration of the side span first increase and then

decrease. As the wind speed increases, the standard deviation values of the lateral response of the bridge

gradually increase, and the increase of the main span is greater than that of the side span.
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Figure 3 Dynamic model of vehicle-bridge multi-body

system (taking a single vehicle as the example)
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Figure 5 Dynamic responses of bridge at mid-span under single vehicle load and wind load
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Figure 6 Dynamic responses of bridge at mid—span with different vehicles

553 v I SV R o o = A W - R
FH R B A7 52 50 7w S i A2 B o TR) B BRL A2 4 9
5 2 T R R B 3R 3 g o A i L B
JndE . B BE AL ZE S KU EAE R AR R s
e 137 A 87 £ S 22 A~ B 4 fap 2P TR 4 2 3y g e i
5 KA VR R 0 B 32 sh e g &, H b eT R K
[ =N = Buy
23 HEBESH

N2 RSN TR TR AR S T KU 2
YERR M L G % 4 o 28 FIAT B0 20 g 28 0L 28 o7 28110
TS 6] B 5 8 O vk T AT R b 2
FAUNFE 2775 .

HH 2% 2 AT JC S for 2R 0 100 A AR AR AT 2R
TS TE R B, LB A A R 8 i H A
FH AR Ko 2R JH & s 3 0 54 I L B
FH B, G 5 42 for 5 0E F B, 2 J 388 00 3 53 R sl oy
ELETH S B 63.5 %0 5 A4 faf 2% VR B, 28 o D 2
W B O A% g8 B S B Y 46.3% . DA 2R

MY A 2 Y A I (R] A LR 2 A
I, A SCAR A B B BE 7 0k AT LA 3 4R v B
BLA 3L 55 R A 2K A 1 R A7 22 3l g i B A 3 5
R

®2 AEIATITER B
Table 2 Comparison of calculation time under different

working conditions

I H T P /s
TG 2 17 3 159
B b 22 5 PATEfap 3 255
UL e 8 352
) PATE A 162
B A
L2 i 38 163

3 HEAMFRTHRI e R

BT BRI, AR SR B B O 15 7 5
A [ B BIL A 3 AR B0 AN [] 4 LR A ) XLk 2 A 3%
Xt A 2 2l 7 L )5



164 ¥

s

N~ %

2024 5

3.1 AEFREHLER TSR 5065 5

TEN iz B b FE v, B K Y 5238 N [\ [R] B
A B[] B 9 28 38 fE AN () (H2 T 2 0 51 A AR T
TAEIM, AR RARAFE AR 52, Sk AT L
O3 R LR LR B G, s A s E RS R A — )
BERETERMMEZERET ER . A CEER
VICNMNDRA) V2(HOANRA) (V3(RAENR %) AR
RAATBVFATHEAL G B . BAR 0 o 2 — 4k
WO A A AR AR DL R A A iR A — R
REFE AT o AW 5T & B 38 EOIRAS 1) 42 HE
W Ml AN Weibull 73 45 5 4% Gamma 43 , 4= 8 il 42086 —
i N <R B W FITTRA ST ¥ N1 T o T

AR SCAE S 45K P 5 vk L2 FH Matlab #2715 5,
05 BEAL G T FE Y o M HEAT B AL 4 A RLET R
e RN 2238 A0 S BRI 50 oy A Bl B S E R —
ez EDIR S T 405 I Weibull 43 4 , %5 4238 EDIR S
TR Gamma 43, 238 25 m/s, H FE 338
i i Ry 600 5, il AE 2B ORI AS T L — G U RN AR
B 3 A M Y B AL 4 AR AR, BEHLAT K 10 min,
25 BEPL 4 I B AR A WP 7 BT o

FT L ARBENL A EE TR T R 10 m/s B
IR 3F AR T R ARG IR T . ARYE I
SCAM BT, Z ey 28 3 5 WA AT R 0 R 1) o 7 U BT 8
U T A B GRS T AR B 04 8 1] 8h i 7

34moann Aeanonos e an e 3¢ ccoeh on oum mm Aem ssedceh o mie 3 | eleene e ewems o Admmsemilimum @ N HAA N isess
V] * Vi1
- V2 V2
4 V3 . AV3
H 2+ * V1 A %E! 2re A A Ty ﬂ! Do o4 a0 YV Adem Aa
# =V2 & &
AV3
|ponenncsseencesesonn 1 1
0 6000 12000 18000 24000 0 6000 12000 18000 24000 0 6000 12000 18000 24000
M DA 1 i 28 /m i DA 2 /m M O\ 2 /m
(a) i 45 o (b) — 47 (¢) AR
E7 BENERER
Figure 7 Samples of random traffic flow
2207 s 27 e 45y SN
e [ —mEHER o [ WEER o ol mEER
1 16,+~ﬁ£ﬁeiﬁh g lop—— B4 g ——— A
S 1O g A TR T i 2
= (=1 r —
N A = =
@ S 61 BN
S & £
2 &4 =
E 4 M 2t i
g = 5
S R SN SRR T R R~
0 10 20 30 40 50 0 10 20 30 40 50 o
Wy Wy WS

(a) Y R G2 68 16 o7 38 b 22

(b)) T 232 et i) JoE J3E A o 2

(e ) Y0 AR B 158 1] 3 38 s o 22

8 AEERBERTHRINNRE

Figure 8 Dynamic response values of bridge under different traffic flows
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Figure 9 Dynamic response values of bridge under different vehicle speeds
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Figure 10 Dynamic response index values of bridge under different wind speeds
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