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Evaluation method of sisn ic performance of frame-suppor ted
shear wall structure based on probability and digplacanent
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Abstract: A typical partially frane-supported shear wall structure with trander sory is strictly designed in acoord-
ance with Chinese code Inelastic time-hisiory analysis under rare earthquakewith several sisnic ground motions is
carried out by the progran DARC2D, fram which the statistical characteristics of structural and canponent’ s re-
gonses can be obtained By taking the defomation limitsof A SCE - 41 - 06 (American perfomance based sisnic
design code) as a reference, the reliability indexesof the structure and its canponents can beworked out The re-
aults can be used for evaluating the structural sisnic perfomance, and then the evaluation method of seisnic per-
fomance based on probability and digplacanent is ammarized Furthemore, the reliability analysis for these
frane-supported shear wall structures in sisnic regionswith intensity 7 or 8 is carried out The influence of me
factors, such as enhancement of internal forces, control conditions of story drift, axial compression ratio, control
criterion of sory stiffness ratio and minimum reinforcement ratio of vertical members etc, can be taken into acoount
for the reliability of these frane-supported shear wall structures in different sisnic regions, and the evaluation for
the effectiveness of aseignic measures and construction measures is presented
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Fig 1 Plan of structure
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Table1l Earthquake level in current Chinese code
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Fig 2 The asisnic phasesof the ductile structure
14
DARC 2D 6 0",
pushover
DARC
™ -0 ) -
Park , a =2da =0
; B.=01 Bs=0
; Yy =05
18l
2
: (K-S
)
) 1 y 7 8
(1) ; :
(2) ,
) 90%



6 : 111

31
1%, ,
, (@B50011 - 2001) !
([®, ] =1/100)

2 7
32
: : (1),
[10]
InUR J1 +62
7 be J1 402 0
JIn[ (1 +82) (1 +82) ]
33
30
(K-S ) , 4
( 2 99 3%,
2 ), 3
3
Table 3 Statistical characteristics of members reliability index
7 8
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Table4 Seisnic fortification measures for structure with tranfer storey in code
for seisnic design of buildings (@50011 - 2001) in China
8 <80m 7
7  >80m < 80m
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Table5 Statistical characteristics of the structural seisnic regponses
/mm KN
/rad

171 095 5010, 639 Q 447 - - - 2 918 11 198 19 892

52 640 864 660 0 116 - - - 2 247 0 430 12 074

95% 275 081 6432 879 0 688 - - - 29 52% 0 00% 0 00%
160 555 9119 175 0 421 - - - 2 692 22 031 16 060

51 317 1405 119 0 112 - - - 2 533 2 586 9 333

95% 263 249 11430 391 Q0 650 - - - 48 19% 0 00% 0 00%
183 159 5154, 366 Q0 490 11 361 3 201 10 529 17. 368

77. 078 1070. 026 0 153 2 920 3 080 3 498 9 752

95% 327. 033 6914. 402 0 791 0 00% 38 84% 0 00% 0 00%
165 884 10207. 384 0 464 19 187 3 159 22 102 16 727

51 464 1703 350 0 118 3 022 2 590 7. 139 8 896

95% 268 885 13009 146 0 690 0 00% 40, 09% 0 00% 0 00%
182 309 6264. 470 0 523 20. 326 3 648 16 867 17. 490

57. 588 1377. 420 Q0 142 3 282 3 183 8 765 11 492

95% 285 309 8530, 123 0 793 0 00% 42 24% 0 00% 0 00%
176 573 12824, 871 0 566 20, 425 3 010 17. 635 13 392

50 984 2344, 334 0 161 4 617 2711 5 959 8 964

95% 275 711 16680, 957 0 865 0 00% 51 74% 0 00% 0 00%
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Table 6 Structure’ s reliability and reliability indexes
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