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Study on eccentric-loaded coefficients of cast-in-place box girder
by solid FEM

CHANG Cheng
(Shanxi Traffic Layout, Reconnaissance and Design Institute, Taiyuan 030006, P. R. China)

Abstract; The eccentric-loaded coefficients of more than 6 000 concrete cast-in-place box girders were
analyzed by the secondary development of FEM software based on solid FEM,according to the relevant code
of road and bridge. The results showed that the coefficient of eccentricity increased with the increase of the
width-span ratio if the number of lanes was the same. It was found that the appropriate coefficient of a
simply supported box girder could be taken from 1.15 to 1.5 and a formula was thus obtained to calculate
the coefficient accurately. For the continuous box girder, the coefficient of each span could be solved by the
above-mentioned formula, and revised according to the revised factor, with the maximum value taken as
the coefficient of the bridge. The revised factor for the continuous box girder could be taken from 1.05 to
1.1. A larger correction coefficient was appropriate to select once the width-span ratio value was large or the
span was far from the end of the beam., while a smaller one should be chosen on the contrary. In
conclusion, this paper presented a batch method for establishing the solid FEM box girder model as well as
its calculation and analysis processes. The method would be helpful in the study of the mechanical properties
of the box girder, thus achieving a detailed and efficient design of it.
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Fig. 1 Transverse arrangement of symmetrical 6-lane vehicle load
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Fig. 2 Transverse arrangement of asymmetrical 6-lane vehicle load
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Fig. 3 The calculating process about the eccentric-loaded coefficients of box girders
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Fig. 4 The calculating process about the transverse distribution adjustment coefficients of box girders under each load case
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Fig. 5 Eccentric-loaded coefficients of some simply supported box girders with general spans and different widths
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Table 1 The Percentage of recommended eccentric-loaded coefficients of

simply supported box girders within different span range %
Pz L
(RPN
L<<20 m 20 m<XL <25 m 25 m<<L <30 m L>=30 m
1.15 0.57 1.46 7.28 40.53
1.2 1.36 4.91 19.29 36.25
1.25 6.59 13.01 31.48 17.95
1.3 10.11 22.02 27.12 5.00
1.35 16.02 25.48 14.01 0.27
1.4 21.59 24.48 0.82 —
1.45 30.45 8.37 — —
1.5 12.48 0.27 — —
1.55 0.82 — — —
it 100 100 100 100

FEA R = — A 836 1 045 1 045 2 717
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Table 2 The parameters of mathematical formula describing eccentric-loaded coefficients of

simply supported box girder and its correlation coefficient

NS B 5 R4
Wt 4 iE
a B Y K bo R
=%iH 13.771 —5.828 —0.627 0.814 36.723 0.957
VY ZE i 156.816 —5.301 0.898 0.923 7.450 0.963
4 GE —81.400 9.038 —0.206 0.968 46.911 0.961
NEIE —5.680 0.383 1.173 0.904 15.475 0.981
L 4E 0.028 —0.964 1.506 0.851 17.375 0.968
NZETE —0.181 —0.518 1.436 0.823 19.293 0.982
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Fig. 6 The FEM models of three span continuous beam with single box double room
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Fig. 7 The FEM models in the fulcrum area and mid-span

of three span continuous beam with single box double room
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Fig. 8 The 4-Lanes eccentric-loaded coefficients of 1/2 box girder
with different span combinations while the width is 17.5 m
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Fig. 9 The 6-Lanes eccentric-loaded coefficients of 1/2 box girder

with different span combinations while the width is 24.5 m
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Fig. 10 The 8-Lanes eccentric-loaded coefficients of 1/2 box girder

with different span combinations while the width is 31.4 m

ST 8~ & 10 Al LUK B Xt TSR 32 05 L /4 Z 07 AR5 3L /4 A M 5 L /4 Ab 9 0o 38 K ZR %K
B o L 3k T B3 157 T 50/ 0 o i R A A O 1 DR R BN RO 225 W e R 7 g A Bl o 1 R R O R
AR T A2k A o8 AL A S A D 0 096 R R B, R ST 30 m B 4 Lo S R R BN ER 3 IR
F3 ESRPI0mBHROCEXRY

Table 3 The eccentric-loaded coefficients of continuous box girder while the span is 30m

WA A s
17.5 m 24.5 m 31.4 m
30 m A 3 1.23 1.25 1.28
30+30+30 15 1.28 1.29 1.35
30+18-+30 5 1.30 1.32 1.37
30+42-+30 5 1.27 1.29 1.32
30-+30-+30 H1 i 1.32 1.34 1.40
18430-+18 5 1.35 1.38 1.44
42+30+42 5 1.30 1.32 1.35
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Table 4 The Percentage of eccentric-loaded coefficients compensation factors of continuous box girder

BIERE <1 1~1.05 1.05~1.1 <1.11

FeA TS H ot/ % 0.89 35.71 60.71 2.68
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