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Seim ic analysis of existing RC frame
structures under near-field ground motions

Y IWetjian MA Hutjie

(K ey Laboratory of Engineering Structure D an age A ssessm ent of Hunan Province Hunan Unwersity Changsha 410082, Chna)

Abstract W ith the method of nonlinear tme history analysis the behaviors of a four-story reinforced concrete
frane designed accod ng to TJ11- 78 edition seisn ic code for ndustrial and ¢ vil buildings w as stud ied under he
actbn of near-fell gwund motions w ith fow ard directwity and flng-step and farfiell ground motbns The resulis
ndicate that the seisn ic responses are magn ified much when the stucture is sub jected to nearfield ground motions
wih foward directivity and fling-step W hen the structure is elastic the anplificaton effect on base shear is re-
markable after the stmcture enters nelastic stage the amplification effect on displacement becanes larger than
that of base shear Them ethods of nonlnear tm e hktory analysis and pushover analysis were app lied to est ate
the seism ic perfornance of the structure It is found that the global defomaton of the stucture exceeds the lim ited
vabie fm editobn of 2001 of seis ic code for build ngs and collapses under rare stong earhquake Thiswoik ex

plains the phenom ena quantitatively that most strucures designed in 1980° s collapsed durng W enchuan earth-

quake
Key words existing strucures seism ic design codes near-field earhquake RC frame stuctures pushover anat
ysis
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Tablk 1 Dmensbns and reinforcan entdetaik of four-story frane structure
/mm Xmm /mm X mm fmm? nm®
4 450 x 450 250x 800 125 1140 942 1 140
3 450 x 450 250x 800 1 140 1140 1473 1 140
2 450 x 450 250x 800 1 140 1140 1884 1473
1 450 x 450 250x 800 1 847 2661 2945 2 281
2
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Tabk 2 G moundmotobn database

FGA /g FGV/(an* §) m GV /PGA
( : http //peer berkeley edu/sncat)
Chi- Chi Taivan 199 /09/20 TCUO087- N Q 122 371 7.6 318 1 Q 31
Chi- Chi Tawan 199 /09/20 (HY101-N Q 44 115 7.6 11. 14 I Q27
Chi- Chi Tawan 1999 /09/20 TCU136- N Q 177 475 7.6 897 1 Q27
hperalV alley 1979/10/15 H - M0270 Q 296 90 5 65 05 II Q 31
Chi- Chi Tawan 199 /09/20 (HY024-N Q 175 48 9 7.6 9. 06 I Q029
Chi- Chi Tawan 1999 /09/20 TCU101-W Q 202 67 9 7.6 2. 94 II Qx4
Chi- Chi Tawan 199 /09/20 TCU102- W Q0 298 112 4 7.6 1.79 I Q 38
( chtt: //sanan awh gov. tw /eqvS/ pecnl/19990921 pga asp)
Chi- Chi Tawan 1999 /09/20 TCU068- N Q 316 2955 7.6 L. 09 II Q9%
Chi- Chi Taian 199 /09/20 TCU068- W Q 510 289 5 7.6 1. 09 I Q 58
Chi- Chi Tawan 199 /09/20 TCUO082- W 0 164 515 7.6 5. 73 I Q32
Chi- Chi Tawan 1999 /09/20 TCU052- W Q 357 1770 7.6 0. 24 II Q 51
Chi- Chi Taian 199 /09/20 TCUO052- N Q 447 219 1 7.6 0 24 I Q5
Chi- Chi Tawan 199 /09/20 TCUO75- W Q0 233 116 2 7.6 1. 49 I Q 51
Chi- Chi Taivan 199 /09/21 TCUO75- N Q 363 975 7.6 1. 49 11 Q27
( : http //peer berkeley. edu/sn cat)
Northridge 1994 /01/17 HOS0% Q0 085 39 6.7 108 1 - Q o7
Northridge 194 /01/17 HOSI180 Q 096 65 6.7 108 1 - Q 07
Northridge 1994 /01/17 SBG000 Q 078 7 6.7 111 3 - Q M
Northridge 1994 /01/17 SBG090 Q0 069 67 6.7 111 3 - Q10
Kobe 1995/01/16 H K000 Q 141 156 69 94 2 - Q 11
Kobe 1995/01/16 H K090 Q0 148 15 4 6.9 94 2 - onu
Kobe 1995/01/16 OKA 000 0 081 48 6.9 89 3 - Q 06
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Fig 2 Sesm i responses of strucire at different peak acceleraton
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Table3 M agnification factors of the seisn ic responses of the stuctures sub jected o
near-field ground m otions w ith fow ard d irectiviy and flng-step effects
0 Ig 223 2.76 2 44 3 06 246 2 93
0. 2g 2 37 2. 46 2 88 2 94 1. 90 2 02
0. 3g 265 275 3 31 357 1. 53 1 56
0. 4g 8 10 342 13 18 450 1. 60 2 38
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Fig 4 Defomaton of stucture under unibm distrbutve load ng
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