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Tab.1 The former 3 Periods and mass participation

ratios for model one
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Fig.1 Layout of shear wall for the engineering
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WHER N HEEOMSOMLE, RY higmE
EREWTEERSFNATFH . TE.LERE
HERAESADTREL.

1 0.8294 0.61 0.00 0.00 0.61 0.00 0.14
2 0.6674 0.00 0.67 0.00 0.61 0.67 0.00°
3 0.6152 0.06 0.00 0.00 0.67 0.67 0.53
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Tab.2 The former 3 periods and mass participation
ratios for model two

B¥ Ags U v,
1 0.7934 0.66 0.00 0.00 0.66 0.00 0.00
2 0.6749 0.00 0.67 0.00 0.66 0.67 0.00
3 0.4754 0.01 0.00 0.00 0.67 0.67 0.66
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Tab.3 Peak valoe of seismic acceleration  cm/s’

R 7 8 9
ES.FY 35(55) 70(110) 140
FRHE  220(310)  400(510) 620
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Tab.4 greatest story displacement and Inter - story
Displacement Angle in x direction

HE] BRI
B2 u/om Au/mm (Au/h) u/mm Au/mm (Au/h)

1 0.0725 0.0725 1/41382 0.0532 0.0532 1/56373
0.2515 0.1790 1/16759 0.1862 0.1329 1/22567
0.5196 0.2681 1/11192 0.3937 0.2075 1/14455
0.8632 0.3436 1/8731 0.6683 0.2764 1/10924
1.2710 0.4709 1/7356 1.0023 0.3340 1/8983
1.7331 0.4621 1/6492 1.3866 0.3844 1/7805
2.2388 0.5057 1/5933 1.8106 0.4240 1/7076
2.7756 0.5368 1/5589 2.2631 0.4525 1/6629
3.3306 0.5546 1/5409 2.7337 0.4705 1/6376
3.8899 0.5579 1/5360 3.2126 0.4789 1/6264
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4.4455 0.5556 1/5400 3.6917 0.4791 1/6262

—
~

4.9901 0.5446 1/5509 4.1629 0.4712 1/6367
5.5272 0.5371 1/5585 4.6285 0.4656 1/6443
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Fig.4 Curve of story displacement and Inter — story
Displacement Angle in x direction

%5 yHFRARAKERABREEGEEB A
Tab.S5 Greatest story displacement and Inter - story
Displacement Angle in y direction

BRI BEI
BEE u,/mm Au/mm (Au/h) u/mm Au/mm ( Au/h)
0.1483 0.1483 1/20223 0.1356 0.1356 1/22128
0.4580 0.3097 1/9688 0.4243 0.2287 1/10390
0.8883 0.4303 1/6972 0.8293 0.4049 1/7409
1.4226 0.5343 1/5615 1.3266 0.4973 1/6032
2.0385 0.6159 1/4871 1.8967 0.5701 1/5262
2.7149 0.6764 1/4435 2.5189 0.6222 1/4822
3.4327 0.7178 1/4179 3.1780 0.6591 1/4552
4.1757 0.7429 1/4038 3.8584 0.6804 1/4409
4.9302 0.7545 1/3976 4.5484 0.6900 1/4348
5.6860 0.7558 1/3969 5.2353 0.6869 1/4367
6.4353 0.7492 1/4004 5.9143 0.6790 1/4418
7.1740 0.7388 1/4061 6.5769 0.6626 1/4528
7.8971 0.7231 1/4149 7.2302 0.6533 1/4592
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Tab.6 Greatest bottom shears
BT HE
e, V/kN  V/kN  V/kN  V /kN
SPEC 1325 1 683 1489 1653
LANZHOU 1076 1 543 985 1562
ELCENTRO 1931 2499 2126 2 528
TANGSHAN 4216 3325 4950 3439
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Mechanical Property Analysis of Rigid Frame Arch Bridge

ZHANG Kai'?, LI Yu', ZHOU Yan®

(1. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China; 2. Civil Engineering Department, Shan-
dong Jiaotong University, Jinan, 250023, China; 3. School of Highway, Chang’ an University, Xi’an 710064, China)

Abstract: The old rigid frame arch bridges in service are most seriously damaged. Taking three - two — seven
road line canal bridge of Shandong province as an example, the paper analyzed the static and dynamic per-
formance of the rigid frame arch bridge by using finite element method. The stress characteristics and the
mechanism of damage and fracture were discussed, and it revealed that the old rigid frame arch bridge de-
signed under the old norms lacks bearing capacity and needed reinforced maintenance. The results provided
the basis for its safe use, maintenance, strengthening, rebuild or load limit. The conclusion can be used for
the other similar bridge analysis.

Key words: rigid frame arch bridge; finite element method; mechanical property; performance evaluation
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The Analysis of Responses of RC Frame — shear Wall Structure
with Specially Shaped Columns Under Earthquake

QIN Li'?, JIA Xiao —gang’, YANG Yan - bo’

(1. School of Civil Engineering, Tongji University, Shanghai 200092 China;2. School of Architectural and Civil Engineering,
Northeast dianli University, Jilin 132012, China)

Abstract; Pieces of news that RC frame — shear wall structure with specially shaped columns in service were
severely torsional deformed and even collapsed are always reported, which were largely caused by the disad-
vantage layout of shear ~ walls. The layout of shear — walls of an actual structure of this type had been adjusted
in this paper, and then methods of modal analysis and time ~ history analysis were used to study the seismic
responses of two different layouts of RC frame — shear walls with specially shaped columns. It is found that the
seismic behavior of the adjusted model has improved obviously when having slightly variations of shear value at
the bottom of structure. The maximum story displacement and natural period are reduced most apparently by
14.4% and 4.34% .

Key words: RC frame - shear wall structure with specially shaped columns; modal analysis; elastic time —

history analysis; story displacement



