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ANALYTICAL APPROACH FOR DETERMINING TRUCK WEIGHT
LIMITS WITH TRUNCATED DISTRIBUTIONS OF LIVE LOAD EFFECTS
ON HIGHWAY BRIDGES
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Abstract: A reliability-based analytical approach for determining the weight limits of short to medium span
bridges is presented according to the right truncated distributions of live load effects. Firstly, a right truncated
probability density function is derived from the original live load effect distribution specified in the current
specifications. Secondly, to assume that the resistance, dead load effect and live load effect are independent of
random variables, a back-calculation model for determining the weight limit coefficients is established by
considering the right truncated distribution of live load effects. Thirdly, the conditional weight limit coefficients
of bridges with ideal resistances are proposed by investigating the effect of mean values of live load effects on
weight limit coefficients. Additionally, a sensitivity analysis is performed to further study the effect of distribution
parameters and probability distribution types of live load effects. Finally, for bridges designed according to the
previous bridge design specifications, the weight limits coefficients are proposed based on the design expression
of the flexural member specified in specifications. The Results show that the bridge weight limits are related to
the live load adopted in design, the acceptable probability of failure and the design ratios of live load to dead load,
and the distribution parameters of live loads have a little effect on the final weight limits. The proposed

methodology can provide a more rational truck weight limits with uniform reliability level for short to medium
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Table 3 Conditional weight limit coefficients of highway
bridges designed by previous design specifications

4k . : R/ R/
g pstiey P YR gq Cq,20 %) Ca.s20 %)
0.1 1.3125  0.601 0.604 0.50 0.601 0.00

025 13125 0945 0958 138 0944 -0.11
05 1.2875 0.997 1.016 191 0997 0.00
S 1.0 12500 1.007 1.026 1.89 1.008 0.10
1.5 12500 1.039 1.061 212 1.039 0.00
2.5 12500 1.063 1.093 282 1.065 0.19

0.1 13125 1450 1483 228 1451 0.07
025 13125 1333 1356 1.73 1334 0.08

05 12875 1227 1254 220 1228 0.08
—% 1.0

1.2500 1.158 1.187 250 1.159  0.09
1.5 12500 1.166 1205 3.34 1.167 0.09
2.5 12500 1.171 1220 4.18 1.176  0.43

i 3 AL KT AR O R,
BRSBTS B A 2
RN o R BARE IR R A L AR, Horh,
VU 20 YRR, JURBR L Coon 15 £ L
T, IR A A 0.5%. AIELTT S, 1
00 BRAHTRE, B R Coo 19 & AR
Ky BIBAHIMRZEAR L 5%. B, HEmi
0 AR 43 A 5 A 5 4
FIRER R RO W 22 5, BT 2R B
R A A Y 0 S 3577 VB b B

HE— B AR, AR R R, 1R
4200 FGEIEAR 20 JHFIR I I R R AR Y
B, BRI OUN 3.74%. D, X F4%05
PGV IOPRR, BRSNS Bt SR i ek
HoAl p 5 WA SR S R A A 3, T S

KT B IR RA K.

IR EM VAL TERE, 4745 brifk PR 2k R4
PRSI, ] FE Ay A 20KV 6 255 P D ) el B 2 R 4
o T R PR ZE A0 T BRA T O i, T
JEAE VA GE-20 REGVRZE-EE 20 R TE N AR
MR, I ZE 50 R HEAE RN, Sw A HHAH N 4=
BAT 2 I E 4 722, B Soi 55 = sk Ll in ==
TR W SR G AR, DA . e 8 R 28 2 A i 2
AR R H R Wa=C W, A H BB 2%
AL R AHR

DR R A R TR E M, R LA
p=1.0 [N T LA KT o G e S —
o, WK 3 AIG, RZE-20 FIFRRE R BN
1.187, VA48 20 I IRERECH 1.159, WVAEE-20
2 30t 4R FE TV 20 24 55t FUh A
TN N (R PR A 20531y 35.6t 55 63.7t, X154k
FARTAEE 2 S 0 PR U, BP —4h7E PR 3
39.9t. TANZEPRERAE 748013, 54 My e A s g hy—
%, HIRAE-20 4 30t =HNE ARG 20
55t FLEIN T 00 BV 1 4 A B2 R 5053 ok 1.007 1
1.008,  FH Y. 19440 2 PRAEL 2391 4 30.8t 55 55.4¢,
PR Bk R VA AR AR W A

5 Zig

BExfepy NI BRI GE, Se MR T AW
fof B AR N AR R o AT A A BR 8 4 M B, IR TR
PR S 1 JFOE o R BRI E, 25
Frar LA R &5

(1) AFRUARGUIMGE, HARE RS %
AT BN AR RV SO RANR, a4
AT 20280 N AR A A AR AR B i AR A S A 2
(14 B BB A IR, B KIRZEA L 5%.

(2) AT HERTE T IVAAE-20 S5 EE-E
20 BV, HIEHBE p B 1.0, L4k nts
Rt NI BR B 5 R G 2R A DN 4= 4 T
A, M g A SR 6 N 1 B A
BRI R 4 BAEE 4530 v HR 2 19% 1 16%

(3) BEEZ R ISR AL, 3% 4404 2%
250 A8 R84 A AR TR 5 (1) MY B B 48 T T v AR
w R, HUR RS RN A T .
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