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Comparative Analysisof Grillage Theory and Single
Beam Modeling for Continuous Wide Box Girder

Zhonghua Chen, Qiang Zhang
Department of Civil Engineering, Chongging JiaotongUniversity, Chongging, 400074, China

Abstract: Based on the grillage theory, this paper use Midas Civil to complete a comparative analysis of con-
tinuous beam bridge by adopting two kinds of modeling method which are single beam model and grillage
model. The conclusion is that the continuous girder bridge wide using grillage model, the calculation result is

more accurate. However, as for the narrow bridge, The results between two method were no difference.
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Figure 2. Simplified Stringers
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Figure 3. Hambly Full Bridge Calculation Model
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Figure 4. Single Beam Full Bridge Calculation M odel
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Table 1. Each stringer moment under the weight of the structure
effect My(KN-m)
= 1 ZHEEERATENREE My(KN-m)

k12 1112
£ 1 1/2 £ 2
v 9 I T i
Y
1 4492.3 -6929.9 1425.8 -6929.9 4492.3

P 5924.4 -9049.5 17138 -9049.5 5924.4

2
g

3 5958.6 -9072.2 1717.8 -9072.2 5958.6
Y

4 4489.2 -6925.3 1423.7 -6925.3 4489.2
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Table 2. Full beam moment under the effect of structure weight-

My(KN-m)
% 2 A ERRTREREE My(KN-m)
12 2 12
L
LM 20864.5 -31976.9 6281.1 -31976.9 20864.5

TE R AR AR B BE I IR AIR A T (CBCmax :
CLCBl) HAbMLmun N, HEAHAEGNN: 1.2 fF
ZEFMHE (ST) +1.2 f58NW (ST) +0.5 £ Ryt
(SM) .

Table 3. Longitudinal condition carrying capacity limit state
CBCmax bending moments of longitudinal beamsMy(KN-m)
+* 3 FARAFRBRDBIRRE CBCmax TEYPREIE

My(KN-m)
112 H 123
. SR 1 V2 hig SCHE 2
pulic 5
HZk1 10015 -1432.3 1061.7 -1444.4 1001.5
Hgk2 13864 -1291.5 1218.9 -1306.1 1445.6

HPE3 7493
M4 9054

-14275 783.5
-1340.4 812.4

-1488.0 829.1
-1349.2 908.6
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Table 4. Sustained condition carrying capacity limit state CBCmax
full bridge bending momentMy(KN-m)
* 4 FARAFBERDBIRRZ CBCmax TL2FREIE

My(KN-m)
12 v2 12
s SCHE 1 . SR 2 s
ERUI 4042.6 -5491.7 3876.5 -5587.7 4184.8
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Table5. Support reaction force valueF(KN)
& 5. R SIE F(KN)

L L L Y L Y T
1 2 3 4 5 6 7 8
— — 1.0 10 — — — —

1

y 02 — 0.3 — 0.3 — 04 —

1#
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Table 6. Full beam moment under the effect of structure weight-

My(KN-m)
6. EHBEEATLRTE My(KN-m)
E;ﬁ;m YHE1 U2Es w2 E;ﬁ;m
LM 22230.4 -31129.2 7046.1 -31129.2 22230.4

Table 7. Sustained condition carrying capacity limit state CBCmax
full bridge bending momentMy(KN-m)
= 7. FARRERBE NIRRT CBCmax TE&MHRELHE

My(KN-m)
7 2
e T T T R P S
5 5
ESi 4144.6 -5283.5 3668.9 -5283.5 4144.6
Table 8. Support reaction force valueF(KN)
% 8. XK J1{E F(KN)
XX X X X X X X
1 2 3 4 5 6 7 8
Fx 8 — — o1 -0.1 — —_- —
Fy {8 o — 0 — o0 — o0 —
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