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Study on lateral load pattems of pudhover analysis using incremental

dynamical analysis for RC frane structures
MA Qianli, YE Lieping, LU Xinzheng, M IAO Zhiwei
(Department of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract: In this research, the nonlinear static procedures with different lateral load patterns were compared by using
incremental dynanical analysismethod based on a six-storey and a ten-storey RC frame fibermodel For each story of different
frames, the inter-story shear force vs drift curves computed by pushover analysis by using different lateral load patterns and
time history analysiswith a series of earthquake recordson the design site have been compared to give a rational lateral load
pattern of pushover analysis Finally, for a whole frame structure, the lateral load pattern choice was suggested, that is,

unifom load pattern was better for the stories near foundation; load pattern with the story heights taken into consideration was
itable for the mid stories and the RSS pattern or Chinese Code pattern was suitable for upper sories It isal® shown that
the nonlinear static procedure gives a safe estimation of the inelastic seisnic reponse statistically for regular RC frameswith
good numerical stability.

Keywords RC frane fiber model; pudhover analysis incremental dynamic analysis inter-siorey shear force and drift
relation
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1
Table 1 Dimensibns and steel ratos of columns and beam s
(

) / mm? ( ) [ mm?
mm Xmm mm Xmm
1 2418 1847 3217 3054 3770 1964
2 1847 1017 3217 3054 3770 1964
3 1520 1017 2463 1847 3770 1964
550 x550 300 %550
4 1520 1017 1520 1140 2463 1017
5 1017 1017 941 603 1964 1017
6 1017 1017 603 603 1140 1140
1 600 x 600 2945 2281 3217 2661 3217 2036
2 (C40) 1964 1256 3217 2661 3217 2036
3 1964 1256 2463 2281 3217 1964
4 1964 1256 2463 2281 3217 1964 ’ 5
5 1473 1256 1780 1520 3217 1964 ,
300 %600
6 600 x 600 1473 1256 1780 1520 2661 1473 1/100
7 (C30) 1473 1256 1256 1017 2661 1473 5
8 1256 1256 1256 1017 1847 941
9 1256 1256 804 804 1847 941 15%
10 1256 1256 804 804 1140 804 5.2 -
4 DA ,
(United States Geological DA
Survey, USGS) , 4 - DA
Sl B H, 750m/s
360 750m/s 180 360m/s 180m/s
I , X , - ( - ) DA
Y 10 0.1g 2g
( 2) ,
, - DA
Rayleigh , 5% DA , -
10 (P&A) “ DA T "
, PA 0.7m/¢ 1m/$ 1.5m/$ 2m/$ ,
2.5m/$ 3m/$ 3.5m/$
2 10
am/é  sm/é  em/S _
) ) ) Table 2 Properties of 10 earthquake records
m/s 8m/s 9m/s
) PGV PG
10m/s PA ' ms! an
Friuli, Italy 1976/09/15 03: 15 8014 Forgaria Cornino 0.260 g 9.3 1.07
5 Landers 1992/06/28 11: 58 22170 Joshua Tree 0.274g 27.5 9.82
L ivemore 1980/01/27 02: 33 57T02 L ivemore -Morgan Terr Park 0.252¢g 9.8 1.30
Lama Prieta 1989/10/18 00: 05 58235 Saratoga -W Valley Coll 0.255g 42.4 19.55
5.1 o Morgan Hill 1984/04/24 21: 15 57383 Gilroy A rray #6 0.292g 36.7 6.12
6 Northridge 1994/01/17 12: 31 90009 N. Hollywood - Coldvater Can  0.271g 22.2 11.69
Parkfield 1966 /06 /28 04: 26 1438 Tamblor pre-1969 0.272g 15.0 3.40
San Femando 1971/02/09 14: 00 24278 Castaic - Old Ridge Route 0.268g 25.9 4.67
Victoria, M exico 1980/06/09 03: 28 6604 Cerro Prieto 0.621g 31.6 13.20
( ) W hittier Narrows 1987/10/01 14: 42 90009 N Hollywood - Coldwvater Can 0.250g 14.3 1.11
3 4 : [19]
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Table 3 Story drifts of RC frames (Unit m)
1 2 3 4 5 6 1 4 7 10
B jooga 0.022 0.028 0.032 0.038 0.044 0.043 0.014 0.023 0.030 0.026
A 40081 +0A 400l 0. 037 0. 046 0. 055 0. 065 0.072 0.071 0.022 0. 038 0.051 0.042
0.031 0. 040 0.035 0.027 0.020 0.012 0.027 0. 054 0.024 0. 007
0.025 0. 042 0. 049 0. 050 0.046 0.033 0.026 0. 090 0.073 0.022
RSS 0.026 0.043 0. 052 0.055 0.053 0.043 0.022 0.075 0.076 0.041
A 0.023 0.039 0.048 0.051 0.049 0. 036 0.025 0.081 0. 062 0.017
! 0. 028 0.048 0. 057 0.058 0. 052 0. 036 0. 026 0.088 0. 068 0.019
0.024 0. 040 0. 050 0. 054 0. 054 0. 045 0.020 0.074 0.074 0.038
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138



5.3

10

DA

RC

6d)

DA

DA

, RSS

PGA

DA

RSS

DA

RSS

RSS

70gal

400gal

DA

DA
DA

(DA)

(1) DA

DA ,

4

Table 4 Story drifts of RC frames by nonlinear tme history analysis

/m m
1 0. 005 0. 557 1/840 0.010 1/420
2 0. 006 0.613 1/600 0.013 1/277
(PGA: 3 0. 006 0. 647 1/600 0.013 1/277 ©.]
708) 4 0. 006 0. 636 1/600 0.013 1/277 1/550
5 0. 006 0.582 1/600 0.012 1/300
6 0.004 0.525 1/900 0.008 1/450
1 0.022 0.616 1/191 0. 047 1/89
2 0.028 0.626 1/129 0. 060 1/60
(PGA: 3 0.032 0. 704 1/113 0. 067 1/54 ©5]
4 0.038 0.676 1/95 0.081 1144 1/50
400gal)
5 0. 044 0.615 1/82 0. 095 1/38
6 0.043 0. 624 1/84 0. 096 1/38
1 0.003 0.851 1/1400 0. 009 1/467
2 0.004 0. 860 1/900 0.012 1/300
3 0. 005 0.823 1/720 0.012 1/300
4 0. 005 0.793 11720 0.012 1/300
(PGA: 5 0. 005 0.788 1/720 0.012 1/300 ©.]
708) 6 0. 005 0. 804 1/720 0.014 1/257 1/550
7 0. 005 0. 797 11720 0.014 1/257
8 0. 005 0. 745 11720 0.013 1/277
9 0. 005 0.677 11720 0.010 1/360
10 0.003 0. 645 1/1200 0.008 1/450
1 0.014 0. 560 1/300 0.030 1/140
2 0.021 0.591 11171 0.041 1/88
3 0.023 0.635 1/157 0. 047 1177
4 0.023 0. 655 1/157 0. 050 1172
(PGA: 5 0.025 0. 650 1/144 0. 052 1/69 ©5]
6 0.028 0.683 1/129 0.053 1/68 1/50
400gal)
7 0.030 0. 696 1/120 0. 062 1/58
8 0.031 0.648 1/116 0.068 1/53
9 0.030 0.619 1/120 0. 066 1/55
10  0.02 0.622 1/138 0.058 1/62
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