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Comparison among the first occurrence location and time of plasticity

hinges of the bridge under different cases

W (. Case 1 Case 2 Case 3 Case 4
Inc: 246 Inc: 70 Inc: 100
aime: 4920”000\\ Time: 1.400¢1000 Time: 2.oooe»oo{x
5.000¢-001 115.000c-001 Hs.000¢-001
H4.500e-001 4.92s | |4.500¢-001 14s H4.500¢-001 20s
4.000¢-001 4.000¢-001 4.000¢-001
3.500¢-001 3.500¢-001 3.500¢-001
0.25 g H3.000e001 3.000e-001 3.000¢-001
2.500¢-001 2.500¢-001 2.500¢-001
2.000¢-001 2.000¢-001 2.000e-001 > Y- IV 1
1.500e-001 1.500e-001 1.500e-001 WS E PR
1.000e-001 1.000e-001 1.000e-001
5.000e-002 5.000e-002 5.000e-002
10.000e+000 10.000e+000 0.000e+000
Inc: 46 Tne: 45 Inc: 53
Time: 9.200¢-001 Time: 9.000c-001 Time: l.060c*000\
N N
5.000¢-001 H5.000-001 Hs.000¢-001
+4.500¢-001 0.92s 4.500¢-001 09s H4.500¢-001 1.06 s
4.000¢-001 4.000¢-001 4.000¢-001
A 3.500¢-001 3.500¢-001 3.500¢-001
0. 3.000¢-001 3.000¢-001 3.000¢-001
& 2.500¢-001 2.500¢-001 2.500¢-001
2.000¢-001 2.000¢-001 2.000e-001
1.500e-001 1.500e-001 1.500e-001 BT
1.000e-001 1.000e-001 1.000e-001
5.000e-002 5.000e-002 5.000e-002
0.000e+000 10.000e+000 0.000e+000
Inc: 30 Inc: 34 Ine: 30 Inc: 34
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H5.000¢-001 Hs.000¢-001 H5.000¢-001 Hs.000¢-001
4.500e-001 065 H4.500-001 0.68s 4.500e-001 H4.500-001 0.68s
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3.500¢-001 3.500¢-001 3.500¢-001 3.500¢-001
0.8 g H3.000e-001 3.000¢-001 3.000¢-001 3.000¢-001
2.500¢-001 2.500¢-001 2.500e-001 2.500¢-001
2.000¢-001 2.000¢-001 2.000¢-001 2.000¢-001
1.500¢-001 1.500e-001 1.500¢-001 1.500e-001
1.000¢-001 1.000¢-001 1.000¢-001 1.0006-001 _
5.000¢-002 5.000¢-002 5.000¢-002 5.000¢-002
0.000¢+000 0.000¢+000 0.000¢+000 0.000¢+000
Inc: 27 Inc: 30 Tne: 27 Inc: 30
Time: 5.400¢-00] Time: 6.000-001 Time: 5.400¢-001 Time: 6.000-001
H5.000¢-001 0.54s Hs.000¢-001 H5.000-001 0.54 s Hs.000¢-001 06s
4.500¢-001 H4.500¢-001 4.500¢-001 H4.500¢-001
4.000¢-001 4.000¢-001 4.000¢-001 4.000¢-001
3.500¢-001 3.500¢-001 3.500¢-001 3.500¢-001
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2.000¢-001 2.000e-001 2.000¢-001 2.000e-001
1.500e-001 1.500e-001 1.500e-001 1.500e-001
1.000e-001 1.000e-001 1.000e-001 1.000¢-001
5.000¢-002 5.000e-002 5.000¢-002 5.000¢-002
10.000e+000 0.000e+000 10.000e+000 0.000e+000

*k 2

Tab. 2 Comparision
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among the final plastic state of the bridge under

different cases

W B

Case 1

Case 2

Case 3

Case 4

0.25 g

0.8¢g

1.0 g

Inc: 1000

Time: 2.000e+001
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3.500¢-001
3.000e-001
2.500e-001
2.000e-001
1.500e-001
1.000e-001
5.000¢-002

Inc: 1000
Time: 2.000e+001

[15.000e-001
[{4.500e-001
4.000e-001
3.500e-001
3.000e-001
2.500e-001
2.000e-001
1.500e-001

5.000e-002

Inc: 1000

Time: 2.000¢+001
147.633¢-001
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Time: 2.000e+001
[15.000e-001
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1.000e-001
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Time: 2.000e+001
JS.CK)(‘)C-CK]I
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Inc: 1000
Time: 2.000¢+001
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3.500e-001
3.000e-001
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Inc: 1000
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[16.667e-001
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3.333e-001
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Inc: 1000
Thme: 2.000¢+001
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s so0c-001 = S5SNI,
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4.250e-001
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1.700e-001
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Inc: 1000
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Abstract: Firstly, the 3D finite element model of single tower cable-stayed with a main span of 300 m is
established using software MIDAS/Civil. A visual interface program named Civil2MARC for transfor-
ming the finite model from MIDASCivil to MSC. MARC is developed, and then the MIDAS model is
transformed to MSC. MARC using the Civil2MARC. The consistency between the MIDAS and MARC fi-
nite model is compared to verify the accuracy of the interface program Civil2MARC. While,a visual pro-
gram named MEMS b is developed based on power spectra of ground is briefly introduced here. Further.,
the advantage of the displacement-velocity model is explicitly addressed,and the model is further applied
to the cable-stayed bridge through the software MSC. MARC. Finally, to study the influence of multi-
supported ground motions and material strain-rate on seismic response under earthquake motions, the
subroutine considering strain-rate effect of steel and concrete is used to analyze the dynamic responses in-
cluding weak parts,elasto-plastic response and so on. The results show that (1) The visual program Civ-
iI2MARC developed in this paper is characterized with convenient operation, stable running. high effi-
cient transforming process and reliable transforming results. (2) The visual program MEMS b developed
in this paper has friendly user interface, flexible assignment and direct post-processing results display.
(3) the displacement-velocity model is more reasonable and can be easily complemented through MSC.
MARC. (4) The influence law strain-rate and multi-point earthquake motions effect on the plastic hinges
occurrence location,time and final distribution of the cable-stayed bridge is analyzed and given. This pa-
per involves theory model, program developing and engineering numerical computation,and can provide

reference for revlevant engineering.

Key words: cable-stayed bridge; MIDAS; Civil2MARC; MSC. MARC; multi-point earthquake motion;elas-

to-plasticity; strain-rate
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Decentralized robust control of building structure based on sliding mode theory

DONG Gang”, WANG Jian-guo
(School of Civil Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: A decentralized robust control method was investigated and developed for large scale building
structure. Based on large systems control theory, higher order structural system was decomposed into
substructures. The interaction of subsystems and seismic disturbance were conducted as bounded gener-
alized force acting on the subsystem and substructure model was established in the form of state equa-
tion. Taking advantage of anti-perturbation conditions of sliding mode theory,an overall stability sliding
mode trajectory was designed. The control condition,which satisfies the global stability only using local
state of substructure system, was analyzed and every substructure was regulated with parameter. Then
the decentralized robust control algorithm was formulated. At the same time, the pseud-sliding mode con-
trol method was used to overcome the chattering of variable structure sliding mode. The effectiveness of
the proposed method was demonstrated by the numerical simulation of a 20-story steel structure under

seismic excitations.

Key words: large scale systems; decentralized control; sliding mode control; robust stability; seismic

response





