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Study of Vehicle Load Effect Considering the Effect of Weight

Limit Signs on Restricting Drivers’ Behavior

DENG Lu', BI Tao, HE Wei
(College of Civil Engineering, Hunan Univ, Changsha, Hunan 410082, China)

Abstract: This paper studied the effect of weight limit signs on restricting truck drivers behavior based
on the results from a questionnaire survey conducted among truck drivers in a province in China. Based on
the statistic properties of the field measured traffic flows, models for random traffic flows were developed
by using the Monte-Carlo method while taking into consideration the effect of the weight limit signs on re-
stricting the drivers” behavior. Taking a weight limit of 55 t for example, the load effect for the midspan
bending moment and end shear for simply-supported beam bridges under the generated random traffic flows
were studied by using the method for analyzing the load effect provided in the Unified Standard for Relia-
bility Design of Highway Engineering Structures. A parametric study was also conducted to study the

effect of the average daily vehicle traffic, conditional restriction level, and bridge span length. The calcu-
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lated load effect under the generated random traffic flow was compared with that calculated by using the

design load given in the current Chinese bridge design code. The results show that: 1) the weight limit

sign can effectively reduce the maximum vehicle load effect and insure the bridge safety and reliability only

when the truck drivers strictly obey the weight limit regulation; and 2) the design vehicle load in the cur-

rent Chinese bridge code may have underestimated the real traffic loads, especially for short-span bridges,

to which special attention should be given.

Key words: bridge engineering; vehicle load effect; Monte Carlo methods; simply supported beam

bridge; weight limit sign; driver behavior

A Ok I A TR T 28 1 e R K g L 8 B AC s
e RN A AT B B ARG R S M AR R
i, P AR A R e T B E
51 () M T 5 35 T 4 8 LR fF L 1 2009 AR SRR TTAS
PR T AR 7 78 KB A 2011 4F b 3 T i PR 22 ]
Br b B f i A5 O TR AR A MR 1 A A ]
FEVE Rk A E Z AR AT KW 1Y) 1 R AR
PR HEAT IR E, W 2009 -5 B AR R T
239 PR TR AR, DL 2011 4E WV X044 N E A
WE LA E By 3894 FEAT BRI E TR H AR A HEAT
PR

I AE R P A2 2 X BB R LA T T )Tz
WF5E. Nowak 45 56 F 52 424 ) A5 Bk B (WIMD 4%
PRI T A B MR R 00 0% 26 4f 200 . Fu 555 k47
T MKW 5E. Ghosn I Moses™ %) Jij FH 45 #4) A ¢
Fe AT TR R IR B A X T v R T A
A RLE T SE VKO B R WA L R
SR P A AR 2R T T R R A e A R 11 R 2R
BB A 2 R R BR 3R (H. Correia MY 3L
TR A 0 T T A T A A ey 2 RO T AR 0 A
MR 2 4 R CH B RS S . B A
JHXF S W 8 3 i 268488 78 A 48 el i B %) v SR W o
M 2 R T, Ay b ¥ T AT A R PR A R A ) 4
HE T ISR . E AR 5 A RS AR A B PR
BBy R A AR I ME 5800 A R A5 ST SRR
TP I 5 R T S R S 0 B R R R B R Ay By
ik

SR o A 208 B 50 75 08 30 5 PR A2 38 48 3 vp i 22
PR B R B BT O S B TR BT A 2 Bk 5 RS —
2 A B SF AR R BR E AL E . A 2004 AR IT TR SR N
HES KM F A E 110t PR HE ™= H
S BN B 5 A OCER T R AE 2000 4F 7 H B
ML TR 15 M iy AL R T A BB

s 3 0T PR B 2 1) 2 4 ) S T A 4 1) S B A A
WFE. B AT Astantey™™ ' LI —Fp S 7L 4% 4
Xt A5 Aok o 2 g R e M B A 2 G A
R KO0 ] 258 45 4 0] 2 B2 9 R i . HLAE 5
B T A 4 3o 9 194 AR A AT AT ) 3 45 52 B 1 0L
AHEARHA.

AR S e o T BT A B 5 AT R () A A A
S AT T G PR R b R 2 Bl B s A A 11 SRR
HOR. RAEIE T WIM B8 15 21 19 A S8 BEHL % i 4t
WS A MATLAB & 5 4 il 7 2% 58 B 6 AR &
X 25 Bl BRAT by 249 SR Bt BIL 2% 30 UL R P R 2% R W
LN T U2 FOR DL T B BENL 40 35 T A
ZINIE AR AT SC TR A AR DL A B Bl BIL 2% 9 A A T
4 IO I 5 o AT AR SRR B LE T
TS PR 3 A 50 o M (L R A X0 BE L AT 3 3 22
PR T AL b 75) % PR A 4 o A7 AR B AT 52 2 4
Jiv e FE 9 LS A .

1 EFHRIHAERARRERENERRIT
AMERARYR

A G R s 75 X 25 B0 B 25 B A O 114 24 SR AT U 4
SR SUROY RIESURSY - SUESE S 1 PR P2
FR TR RE AT BUPRIE 55 % WL PR 3R 0 25 B B i A T
N2 E LR 4 2 Bk B3 2 08 B 4 A Yl E K
S Je A LA AT O 0 2 AL I A R ] T
AL T3} 1) 2 WL D & I 2 00 o2 B B ) B e )
Bt i) EE L.

5 18 B A FL 5 A T HR R A S BRSO 2
VAT E WL 2 A A IR ME M 2013 4F A ST i
SRR 1] 5 3 £ 119 77 ST 9T 1 1 2 RS A A5 00 225 Bk
17 00 L AR L A 0] 2 98 25 3 63 i 20
PYHAT A2 T LR A 5 ) 3 £ 0 R K



5113

X RS T ST AR AR A X

25 B G AT Ry 249 SRR G £ 8 B BT 5 ol

)52 422 Bk L A PR SRR - DR % W8 24 SR = 0
AR 2O B EMARIT N RIRRE R E
AR HREERTR.

AR YR A — I R 4 250 G L A RS TR
194 By A A 53 MR 43 s 55 — 8 43 D 2 3 DL 1Y
FEAAG B RAEE I T T O 7R 0 Fh S R A A
B N S EAH N LRSS R ER
PERRE AR AR G 2 D7 A DR AR AT R A TR B
FKOF N B b 9 EAE. i SPSS 19.
0 Geit 43 A1 340 X 8 2 1] 45 804 2F 17 58 3 40 B
IR TP 1~5 Y 20.6%0,6~10
AERY L 35.6%.11~15 4E 95 30. 9% . K F 16 4
CEOME 12.9%  ULBAg R A Bk am) iz B
25 ELI 7 Lo 880 - 249 5 R 40 72 s DA R A ok 2
B M2 7, IF H— WAl 25 B8 B iy BR R
T8 U4 (T 4 R T I A0 R o A L R LB iR
7 FOM E Y R AR U — 2 TR
18 E AR S G T A5 AN A A (B O BB
FRAG, H 15 49, 5% 5 — 728 3 51N O BF 92K
B — 5 W 4 R BRI B E A A PR (R
T4, H il 21. 6 %.

Xof VR (] 45 45 B E — 20 B B Ay M AR T 24 4 2

T/t
(a) BREE 10 t

EH/t
(o) PRE 20 ¢

PR 43 Wikl 10 t,15 t,20 t,30 t,40 t Fi1 55t B, 4%
e B 5 0 D R A i B AR RS T 1 OC &R
FEFIH MATLAB it 4 004 & 2 v i) 55 oF £ 2 30
TN BB R BN e T 25 kAT T &G
AR 805 DI B8 1 40 7 o DU 4 % 22 °F- J7 A (SSED |
177 MR 22 (RMSE) H1 i % 114 4] & & 8 (Adjusted
R-square) &) XJ #1045 25 SR HE 4T PP . ¢ B0 ] 2 bR 4
RNV E S oL

FBRBEREXN fL(0) = af , Hp 2 ZRE
FRE(x =L, L RRHRREMCx, L B HRAL
HIECO) s o FIR R RERESEL, [ (o) FRB Y
DR RS A B RO R AR R KR L 2 3 5
BRESESHIMR SR ERENRRNMEI S
SR L1, Horp oS o R A R e i 4 R SRR
LA 2. INE 1 A] DL & B, 76 6] 1 B 5 K
20 R R A M R S B A RE Y O R A A
Rl AR R « Bl BT 25 R E A B 2 s 03 R M R
Mr AT B o W ., B i Js B i e T BAE
PR S 2 2 A B PR R A A B 2 g B
JE 28 Ze 3 B B ME R AT ZE 10 %0 A L L 130 BH F 2 PR 5 A
X OT A I BT O 1 FE 2 AR A PR

i/t
(b) BRE 15t

HEH/t
(d) FRE 30 t



o2 K22 0 AR O

2015 4

T/t
(e) PREE 40t

B1 FRMREKFT.EHA
Fig. 1

2 EERBRIITALARBENEREU

R TR PR A A | R 25 3 B3 AT Ol 2 RO i
BLZE AR Ak 1 5% i 1 8 36 F % WIM S i 17 40
T1 o0 W7 AR AT Y 2052 40 3 40 T H 4R il B L 7 3k () B
FEESHO .M A Z 5 FK L (Monte Carlo
Method., ffij #x M-C ) 4= i K 5 B 52 2 30 2 A A
) G 3 B A A 8L B WL 42 R AR 2R I AR 4 1) 45 1A
BB GETT o B 4 S B 8L B WL A TR RE AR R AT B IE
AT AR A 2 5 1 B A o X 25 3 B3 45 o 20 R & 1E

EH/t
() BRE 55t

ERBEIHOMELSREFLZTZIMHX A

The probability of drivers crossing the bridge versus the truck weight under different weight limits
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Tab.1 Parameters for vehicle weight distribution
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Fig. 2 Procedure for generating random traffic flows considering the effect of weight limit signs on restricting drivers” behavior
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