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Fig.1 Coordinate transition for isoparametric element
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Tab.1 Influence of different element on

dimension calculation resulis

BrR-+t MBRETEHE HEEX jag. Xi-ho
/m /(N <m} /min RE/%
T s 28.420 30.34 —64.486
4 48,282 45.26 -39, 667
3 57,490 68.97 ~28.159
2 68.124 13770 ~14.871
1 78.316 .. 389.23 -2.134

0.5 80.024  2475.38 a
e 78.284 40.56 —2.174
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Fig.3 Partially fine analysis for concrete

box bridge cantilever plate
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Fig.4 Application skill for sub -~ model technology
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Tab.2 Analysis for implement programme of sub — model technology
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100 78.312  272.65 0 78.316  389.23 0 100 78.315 97.21
20 77302 53.62  -1.290 77.301  67.98  -1.296 60 78.389 42.36
15 78.281  45.81  -0.039 78.284  46.33  -0.041 40 79.954 35.78
10 78.116  44.59  -0.251 78,114  45.80  -0.258 30 91.445 27.52
5 75,334 37.93  -3.803  75.335  44.48  -3.781 20 127.527 18.65
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Tab.3 Distribution for single width moment peak of different length cantilever plate

t,/t =1 t, /1, =2 1,/t, =3
2E B . o~ o . " =
K Lm  FESE ORESE LESE ERSE ERS RS
£ (N m) /Z{N+m) 4 (N - m) /(N-m) /(N +m) /(N +m)
s 78.284 97,296 107.015 129,745 120. 868 137.727
4.0 76.021 93.727 104. 847 130.209 , 118.716 145,927
3.0 73.856 92.596 10t. 878 130.614 115.964 149, 649
2.0 66.437 B8, 841 89,359 131.487 113.718 151.029
1.0 87.511 89. 661 95. 849 136.819 113.145 197. 468
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Tab.4 Distribution for single width moment peak of different load point on cantilever plate

470 =1 L7t =2 t,/t, =3
(osmy  SHEE BEAW  REAE | BAGE  EEAN BAN
/{N+*m) SN m) / (N +m) /(N - m) /(N *>m) /(N -m)
1 U 78.284 97.296 107. 015 129.745 120. 868 137.727
0.8 65.909 85.488 93.324 113,284 105. 153 118. 608
0.6 54,054 75.580 80.232 99.984 90.114 101.316
0.4 41.535 67,230 66.778 85.601 74,703 83.633
0.2 25,406 59. 000 51.834 72.772 57.678 68.532
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Fig.5 Test model for cocrete box bridge cantilever plate
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Tab.5 Analysis for the calculation results of test model bridges

TH L HREE SHheExs #EETS HRARD BaART REFFEL  EE AASHIO #i

S A(N-m) B/ (N-m) #5/(N-m) A N.m) /{N:m) U Nm) S 0Nom)
W L0 Tien2l 118715 1 413.23 1 000 910.82 636.94 1 842.04
p 08 900. 34 989. 11 1197.51 1 000 811.66 636.94 1728.33
0.6 753,26 B16.54 1 014,72 1 000 726. 11 636.94 1 567.09
0.4 615.42 663.27 865.26 1 000 662. 42 636. 94 1 320.68
w10 105027 116812 1 398.90 1 000 910.82 636. 94 1 837.16
g O3 855. 89 923.27 1131.97 1 000 g11.66 636. 94 1723.14
0.6 743.07 803.71 1019.54 1 000 726. 11 636.94 1 561.21
0.4 629.28 673.75 871.78 1 000 662.42 636. 94 1314.41
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Application for Sub - model Technology in Analysis of
Concrete Box Bridge Cantilever Plate

ZHANG Gang', WANG Xin - min®, HE Shuan — hai'

(1. School of Highway, Chang’ an University, Xi’ an 710064 ,China; 2. Railway Institute of Shi Ji - zhuang, Structural Health
Monitoring und Control Institute, Shi jia — shuang 050043, China}

Abstract; Combining the sub - model analysis technology, concrete box bridge caniilever can be carried on
simulation analysis with solid and shell elements. In this essay the utility skill and three scheme of the sub -
model are studied, meanwhile, influence factors of inner force are generalized. The results indicates that the
analysis results for sub step and mixed mesh is effective when the sub - model field is similar to the effective
distribution width, in order to get ideal results the length for the girder portion is equal to three times’ of the
effective width. Comparing to the test resulis, the analysis results by solid elements determine its applicability
and accuracy under the condition of combining the sub — model technology relative io shell elements and other
analysis methods.

Keyword ; bridge engineering; concrete box bridge; cantilever plate; the finite element; Sub ~ model technol-

ogy



