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Extreme Value Extrapolation for Bridge
Vehichle Load Effect Based on Synthetic
Vehicle Flow

RUAN Xin , ZHOU Xiaoyi, GUO Ji
(Department of Bridge Engineering, Tongji University, Shanghai
200092, China)

Abstract: Vehicle load is one of the key factors for bridge
design and assessment. For accurate condition assessment or
key components design, site-specific vehicle load models based
on real traffic conditions should be established. Since the
static vehicle data in China cannot be used for weight in
motion (WIM) data-based methods directly, a synthetic
vehicle flow-based simulation method is proposed. Statistic
models of vehicle data, and vehicle flow models are
established on the basis of field measurement. The Gaussian
and stationary assumption for using Rice’ s formula to
extrapolate characteristic value for long return period based on
simulated vehicle loading effects processes is calibrated in
mathematical way. An example is given to illustrate the

difference of live load effect based on loading models derived
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by the existing Chinese design code and the proposed method
in this study, and the accuracy of simulation and extrapolation

are also checked.

Key words: bridge; vehicle load; extreme value; synthetic

vehicle flow; site-specific vehicle lode model
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Fig.1 Gross weight distribution of Class 6
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Fig.2 Speed distribution of Class 6
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Fig.3 Process of live load effect simulation and

extrapolation based on synthetic vehicle flow
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Fig.4 Gaussian distribution of live load effect based on

synthetic vehicle flow in low traffic volume
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Fig.5 Gaussian distribution of live load effect based on

synthetic vehicle flow in high traffic volume

PA_EBFFE S5 SRR B T B T B 4 3
RO R TR s S0 1BURE » PRI T ) A Rice 4207 5
PRI G 8 AA F) 7e ERBODE AR L

3 EB

oy R R T TR W G A 1 R R AR A S
AT T7 4, PSS T — A BARREF. 2L
PRAHLR DL 5 H B BRAEE VIR, W
I A [R) AR AR B4 175 B 0, e b BT AR
ARl X3 ) 4 7y K P AT B R A BT AR SC AR



1462 [/ B K 2 2 RCH AR B B

40 %

EB 730 m BIXUERHLAR A B, D585 BG4
s HER M, 9T A Rice AR T ETHE & R ER
AV F T B85 HR R R PR 175 B o I P A £ 5 S
(EBIE B THE 45 R L B HLTE B A 2RO 7K a8
FIXT L.

5 MR A 4 AR AU 7 ¥ A B 3
BB, I X e e BEAT AL B, B B SR E
WIM REGERE T Hrak b B9 SCbr 4= J e . 1T 518
FUAH B A 25 rp RHRLR B B AR [FIR i WIM 22
T A AL , SRR A9 S 5258 VA P Bd » A2 A
PREE Y il e I 1] (3 JD N B BN I 7. K
WS SRR T B (B 6) )5 A B, B LA
REASAR Ly 3 S R A2 B | 53, 7 0 L 1) S5 B A 1) 0
P o ot 16T B » B R A - ST B 3 1L D
ZE BT (AR B o, X R B 1 T A B4R L
R 3003 S 5t B TR 7% 1T 3 7 4 P AT RE B
2 R S AN A T

25

o STHIHR
o BRER

TEE NN J3/MPa

10 12 14 16 18

0 2 4 6 8
Rt E)/10%s

B 6 Li5&REROETERMR LS

Fig.6 Effect of WIM and synthetic vehicle flow
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