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Highway Vehicle—bridge Interaction Analysis System Based on

Isoparametric Mapping and Improved Binary Search

ZHAO Yue,HUANG Pingming’, LIU Xiuping, HAN Wanshui, MAO Wangtao
(School of Highway, Chang’an University, Xi’an 710064 , China )

Abstract:To reduce the computing work and improve the efficiency of vehicle -bridge coupling analysis when
using traditional fully coupled method, a high efficiency highway vehicle—bridge interaction analysis system was es—
tablished based on improved binary search and isoparametric mapping. The finite element model of the bridge was
simulated using ANSYS, the multiple refined dynamic vehicles were modeled in MATLAB, and the inter—history iter—
ation method was used to analyze the bridge subsystem and vehicle subsystem separately. The quadrilateral isopara—
metric mapping and improved binary search method were introduced for quick determination of interpolation coeffi—
cient and loading position of vehicle—bridge contact point to realize the quick automatic loading of wheel load. Based
on the spring—mass model passing through a simply supported beam and a running test of a long—span suspension
bridge, the proposed analysis system was compared with the classical numerical analysis method, measured data and

traditional time step iteration method. The results show that the proposed analysis system exhibits a good computing
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efficiency and accuracy and rapid convergence, which can provide a reference for the bridge spatial response analysis

under large and highly random traffic flow.

Key words: bridge ; vehicle —bridge interaction analysis;finite element model;inter —history iteration;improved

binary search ; isoparametric mapping

AT (8] BRE B A AL 23 20 B R 548 1Y) 42
SVERIE HIVE, 23R AT A A AT I V. AR
K M BREEFIE 3 Z AR AL VR4S AN R AN
TNRAEAG AT Z [N AR B AR S RN , 4
PR G IR BNNIESZ 3 T ENAMEE ) 2 .

FENFR B IR o3 7k E2ALHG 3 b iR
2 I AT TR R E B AL, AT AR S HE
S, OB (E YA 2 LA R R AT R VA FR
Tl SR, Ay R ST e AR PN T G X S B
FAFHAT R, W EAT 885 Z 0y B TC A BRI A
It DAEATIE R SE bR T AR iz A — o 19 Jm R, 3
501 AR RE 2 WL ELZ5 b S WA A 4 sl 2 VR
TFRYSERR TARNE O, B T A7 W) I FEROR HA
VEMERE &7, SEBUERI AN BF. B ATEUESSEA S
SEBE L ARAS SRR A O SO TR B IR B 1 2y
HrF B I RUERAUIE RZ T Visual C+2K
Visual Fortran 1) H F4F & 01 REY, UL H 4 02
JEHER R R G e ;. B 25 25 AR A8 R A
FRITHM T A I A, oAb BB P A 52 |
B8R BT I 45 P A5 4 AT e FH A ] ) B TS R SR
P, TR A R s e AR ZE A4 i LAl Sk Fnbp
BHELAE , U A Rl 04 & R BUE 7 SR
SIHTENTRR G IR BN R T Z AR T A

BT HUE IR AT G 0 R 5o ] 3222
AR TS Nk S T2 5 B W A AH L
BRI 2% ) NS W ey vap= ] 1 e <iof 7
WUHE , S BT RARS FE 2 52 52, BT 205 05
RS I B SCUTRA , 4 Brks B AE X 45
&, AH T4 R R R — I D A N B8R 4
o (5 B 2 A AR MU IR AR I, e
AR MR = LA TR T RS A4,
FEI 1 g vie o7 [l RN , 45 T 648 vy %) Fsf ] A i e
PRI s R S 2 T B SRR R ST b
SEE R — Gy L G A SR T R T A
AR ARG s 1 s, aliEs AT
TS, A H AR GE R I AR 2R 1, oK

IR I . 2 AR T — o A SR A Y
BEHL A5 H R A RSl A T i, (liAIRsh 7
FUPBRIFAEIL AR, RO TR R E R
Rt SCARAR R T IH8CR. Chen SF2ILH 4 Bl
PUE RSB A N B0 s, 183 T RT3
WA H . BAKT G b RG] LU
TEROR far SR DL S vk ATk

ARSCUMEAC B E 4B A s A 37 (EL R TR n 2
LB R R, LA T TR S S W RscE fr2f
ARIER S A B ARG T RE R R H
6, 2RI MATLAB 55 A7 23 AT R LR 4 5
OIMTRETY JE T ANSYS BN AR FROCAE T s HOR
R A FRA AL 7 B R AR5 B R AN 4 1912 3
AR 8 R e ] A4 1 1 R R A A=A IRl P O, 300
(15 | AU 320 25 2 W S N B E A~ A 0K I -4 o
A AR LIRS EPPR G AR iRt &
SUBSCAET BN SEATE L FHRT HE S i ST 8 40 A R 458
AR RIS .

1 ETESRHGSUHITFENEREES
GIE34 ¥ vl

1.1 FiHESR

R Gk RS DL G B
SRR RS B EE R G AR EN A IR
BTG T B AR AR R AT TR A, R A AR
NI 2H A, WA 22 o) 3 ol Jo e e 5L S0 4 N BEL
JETUHAH B 4, AN 45 R B g 9 A8 3 o oA
PRI ). AR AT 2 RT3 5 SR , T B AL
TR IR A R e Rl R A T R
K5 KL 1T ANERIED R ] MATLAB 18 5 |, 51 %t
17 BR85S 7 A A 44030 1 2 AR AR

TERREh S i R S R v, Gkl 4
KRR RIARER A, an ek AR50 55, 23 (8] N s — K
TKEA 3 A7 SR 3 A5 1 i sh A i
TEAA o) T HARRTIENT , WIS & 45 m0



511 R B TS WU ST A A B P & e T R ST 89

[i] IR IR A 5 1) A 1 R sh s M ANk, R
F IR ARz gh 75 i F b ] 200, AR ik
HA S A A B B R Sk IR A L
AR BAT R ARSI 2 A A R, R
MRS AR KX 2 A H i, B ARRA TR
R BANE 3 A HMBE, BAAERAABEE 1A
HiJE.

B RL= b2 CRUR ) R ), 265 1T AL ) 30

/ﬂ\ew \ &hz
TF

Driver seat

IR T S A TS T ES R A Y N O o o o
ANh B BRI FIBHE ,i = 1.2.3,j = vuL.yuL VL,
ylL, FRoRES A0 8 ) AN ) 0 ) 2 AR )2
PLE Zo Y O o T RIS AR RS ] | A 1]
ROk R FNRE KA. L R @ AR 42K o
DA BE , Z0 RN Ziw 53 MRS @ NS A5
DA R | AR AN S E TN N a1 Vel S i
A7 AL 1% B TETDAFLRE P2 AT T ALb 1) 5 1] 7 5

A1 =45 o

Fig.1 Dynamic analysis model of three axle vehicle
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