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Security analysis on truck weight limits standard at highway bridges

AN Teng — fei, LI Song — hui, WANG Yan — wei
(Shandong Provincial Key Laboratory of Civil Engineering Disaster Prevention and Mitigation, Shandong University
of Science and Technology, Shandong Qingdao 266590, China)

Abstract ;: Based on a pre — stressed concrete hollow slab bridge which located in Shandong province,
the engineering security of truck weight limits model on highway bridges was verified systematically.
Firstly, the bridge of carrying capacity is checked to verify the bridge weather meet the design re-
quirements by according to the bridge design data and the design of truck weight of 2004 code . Then,
the load effect and the deflection of mid — span of bridge in different typical truck of weight limits were
calculated by according to the design of the truck lateral load patterns aiming at different safety classes
,respectively. And the data were compared with the design of truck weight to verify the engineering
security of truck weight limits on highway bridges. The results indicate that, when the safety class of
bridge truck weight limit were class one and class two, the corresponding typical truck of weight limits
can satisfy the carrying capacity requirements of class one, class two and class three. when the safety
class of bridge truck weight limit were class three, the corresponding typical truck of weight limits can
satisfy the carrying capacity of normal section requirements of class one, class two and class three,
but hardly satisfy the carrying capacity of cross section requirements of class one.
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Fig. 1 Cross—section of superstructure(dimensions in mm)
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Fig. 2 Normal section of side hollow slabs
(dimensions in mm)
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Fig. 3 Normal section of middle hollow slabs
(dimensions in mm)
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Tab. 1 Load effect combinations of hollow slabs
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Fig. 4 Reinforcement layout of hollow slabs normal
section (dimensions in mm)
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Tab. 2 Hollow slabs of shear force effect combination of design values and bearing capacity of shear

U itk Hii
AR DALS x/mm 5950 5150 4050 5950 5350 4050
Vd x vy,
N 361.93 325.15 274.68 361.76  334.10 274.20
1y /kN
Vu/kN 506.68 481.01 442.66 482.49 471.80 431.40
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Fig.5 The axle load distribution coefficient of normal five—axis truck
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Tab. 3 Load effect combination of hollow slabs

PRk A 42 Al el PP 4E/kN - m PuGEY 5/kN
55 IR 817.75 383.35
R 813.74 385.39
3.7 HHR 887.03 427.67
R 882.40 427.21
. B 955.35 468.55
HR 950. 09 471.25
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Tab. 4 Hollow slabs of bending effect combination of design values and bearing capacity of bending

PR 2 4 A Al 55t 63.7 t 721
MR R BULT Hhik UL ik R Hil

Md x v, —% 899.53 895.11 975.73 970. 64 1050.89 1045.10

2 817.75 813.74 887.03 882.40 955.35 950.09

/KN m =% 735.98 732.37 798.33 794.16 859.82 855.08

Mu/kN + m 1550.75 1376.17 1550.75 1376.17 1550.75 1376.17
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Tab. 5 Hollow slabs of shear force effect combination of design values and
bearing capacity of shear
ESE puL i
FRIA L B +/mm 5950 5150 4 050 5950 5350 4 050
55t 403. 40 361.61 304. 14 405. 47 373.57 305.07
—2%  63.71t 450.25 404.11 340. 66 449.71 415.06 339.98
72t 493.85 443.76 374.93 496.26 458.35 376.20
55t 366.73 328.74 276.49 368. 61 339.61 277.33
Vd/kN % 63.7t 409.32 367.37 309. 69 408. 83 377.33 309.07
72t 448.96 403.42 340. 84 451.14 416.68 342.00
55t 330.05 295.86 248.84 331.75 305. 65 249.60
=% 63.71t 368.39 330.63 278.72 367.95 339.60 278.16
72 t 404.06 363.08 306.76 406.03 375.01 307.80
Vu/kN 506. 68 481.01 442. 66 482.49 471.80 431.40
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Tab. 6 The deflection of hollow slabs in normal use stage
PR — % =%

PR A e Y 55t 63.7t 72t 55t 63.7t 72t 55t 63.7t 72t
ki 13.67 14.41 15.14 12.43 13.10 13.76 11.19 11.79 12.38
i 13.73  14.465  15.19 12.48  13.15  13.81 11.23  11.84  12.43
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Tab.7 Normal tensile stresses of hollow slab edge of the concretes
PR 255 2% g
PR 7% 4 A2 Al 55t 63.7 t 72t
:‘/71—% m ;ﬁ@ﬁ (4™ ay, gy gy Ty gy
R 7.34 6.26 7.75 6.48 8.13 6.77
iR 6.62 5.66 6.98 5.85 7.33 5.81
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Tab. 8 Normal stresses of A — A B - B.C - C section of hollow slabs ( dimensions in MPa)

PR %% 55 9% —%
TSl PR ik
(e R B 55t 63. 7t 72t 55t 63. 7t 72t
@ jj O-t]) (T):p U-I]) U-I]) U-I]) Urp
A-A -0.31 -0.35 -0.39 -0.32 -0.36 -0.40
B-B -0.15 -0.17 -0.20 -0.15 -0.17 -0.20
C-C -0.05 -0.06 -0.06 -0.04 -0.05 -0.06
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