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Seismic Performance of RC Frames Considering SSI Effect
and Stiffness of Infill Wall

WANG Haidong', LIU Ju
(College of Civil Engineering, Hunan University , Changsha 410082, China )

Abstract: In this paper, a 10-story RC frame structure satisfying the current design codes was taken as a study
example, and the structural response regulation under different site condition subjected to earthquake actions was
simulated and calculated by SAP2000. Four kinds of cases namely considering the rigid foundation assumption with—
out the influence of stiffness effects of the infill walls, soil—structure interaction without the influence of the stiffness
effects of the infill walls, rigid foundation assumption together with the influence of the stiffness effects of the infill
walls, and soil—structure interaction together with the influence of the stiffness effects of the infill walls, were exam—
ined in the dynamic time history analysis, respectively, and the seismic performance of this structure was studied

comparatively. The comparison of the results showed that: (1 )For the RC frame structure under rare earthquakes,
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considering the SSI effect with the stiffness of infill walls has negative influence on the structural response of the in—
ter layer drift ratio. The structure with the rigid foundation assumption is not safe when the stiffness effect of the infill
walls is not considered.(2)For structural collapse analysis, considering the stiffness effect of the infill walls with the
SSI effect obviously generates the structural plastic deformation concentrated on the bottom story and decreases the
peak values of the collapsed structure. The softer site soil results in the lower peak values of the collapse. It is sug—

gested that designers should increase the ductility of columns to ensure the deformation demands under seismic action.

Key words: soil—structure interaction ; infill wall ; RC frame structure
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Tab.2 Expressions for spring stiffness and their embedment factors

W2 2 %

WK e

0.75

1L Jorsensa( 2]

eI K. oL

0.85

KTy R K, L. [2+2.5(%) |

R e e =l ]
FLARIE K, 1071}75(%) [2 4+0.5§]
EEEHNIEE K, 1(—;1/ 10.75(:%)07; 3(7)0.15]

0.67

[“0'095%(1+1'3%)H1+0-2(%d,) ]

0.5

(D=d12)x16x(L+B)d )“}

1o 2 -0
[1+o.15(%)0'5][1+o.52( L 21l L1 )M}

1+2.52i ( 1+% (i )70.2 (i )0.85 )
B\ B \D L
06 19 06

1+0492(%’) (1,5+(%) (%) )

TE: G N WA R 0y L RIARA L s L W FERR AT s B W RERN SEIE 3 D N FERRETR s d Ny FER TR IE 5 1 1, 4300 AR O Al ) 8 1 158

PEH.



44 PN === QSRR 1Y)

2019 4F

x3 ThhEBER

Tab.3 Soil Parameters

TR SUIROEEE IR W T IR S R RIS B NEEES
2l /(m-s™) /(m-s™)  /(kg-m?) S Go/(10* kN-m™) 6=0.42Gy/(10* kN*m?) /kPa /(°)
Il 250 < v, <500 400 1 800 0.3 28.8 12.096 60 30
] 150 < v, <250 200 1700 0.35 6.8 2.856 25 12
v v, <150 150 1 600 0.4 3.6 1.512 20 5
1.3 HFEHA K s
RSO TS TE R A HE SR 45 Ry B (A A 2y, >R ) 351 J
FEMA356 #2 I0E X A1 52 Hef% A FROTHRE B AR AL 301
TEsh , HEA AR an el 3 Bzt £ 25¢
2 20Ff
= 5 A .
e Lot
05
ﬂ’ 0 1 1 1
0 0.002 0.004 0.006
: S~ (€Y GRIIIDEIS
1200 -
—_—
— 1000+ B
~ ~ 800
4\? 600
-1_t‘ - A
P 400F P
B 3 A AHEATAL AL 200 ¢
Fig.3 Compression strut model of infilled wall'”
OO 5 10 15 20 25 30 35 40
AE SR TE b 4544 B R F B S8  J5 240 mm {378
f1) MU0 Be25 30 38 56 MS P3¢ HOm S , e IRk PRI B
PR S5 B BUAE), ST ACHi A B s EREES SRR
i"{lﬁf % 333 MPa, B PERSEE £ 2 400 MPa™ Fig.4 Mechanical model of equivalent strut
WA SCHR[6], HL o = 0.43 f,, ALY FI LA 40 i i
2 BRE5SW

PRI, I B B AR IE S50 A A BB T f,, X
M AE &, = 0.003, BB YRR SN B Bse =
0.006, I Fr B Y A7 HE S8 AL C5 BHRAT Y 58 B2 B
0.2 XML JERE [R5 pE e 7o 43k ) 45
BAORAT 19 32 P M R LI 7 35l g 0 ) -1 AR G R i 2k
WAL 4Ca) i JE Fe 85 i i [l AR AR A8 1 48k 0 4
e e S i S 1= Gt | = e A LD S SR e
N, PESERE) 43 BT R T v A P 328 122 BR O ORATADL I S i
HYRON A SERUEFT , o) S - S R K 4
(b)I7R.

LT I E IO I SST RGN #1431l 2%t 8 A4y g
A3 AT A B RS, AR SO il AE 26 T
25 IV 2t 3 7R WMt I B R 2% R B S B I B )%
I (TR FRAETR M1 ) 7 SST 500 1Y FEAl B AN [E 3 7
B35 O 3 30k Ry (R R M2) W b I | %
Fo b5 P AR (fRT PR M3 ) A SST R4 A Al |
% R E I E AKON, (TR PR M4) 7315320 B
2.1 HEBRGRN R E A FHA o #

T UL IR RN BE S N S A R 1%



5 3 1]

TFAR A5 18 SSTMIEFERNIEERBOUN B RC HEZRESHIHTR M RERT ST 45

AR, 2 4 FIH TREE M1 M3 19 2 )2 121
J2 RIS P 32 K HE AR A SR rpa] L) & B, #5580 M
B2 ENIEN N T 1)Z, B M3 78 2 J2 A EIH
FEER LR 2 JRRIPTIRE NI EE W R T 12, X 3R]
LT 55 0400 0 ST IS M 2 R 22 6% B 000 2 1)
JEEAE ) — i, LT A 8 A5 RN 7 228 % A AT
(i 2 SRR BE - 25 BOR R )L AE | RE SR 2 R
JZ S ARAR_E AR R MRS W B LA RN T 0.7, 77
DU 0 2 235 Y38 i) AN RO [ o, 8 0 A6 U i o IS
WS SR T R RE SR IOE R A R — R 5 g 2
(10 J2 I B2 LA AR 1~2 22 [ UL RS M3 1) KL /K
o 1.384 i i TAHSCEOR X U A SO SR I ST
O A4 7 i R R g DAy M ) L)
x4 2R 1 EENEREILE
Tab.4 Stiffness of 2 layer and 1 layer and its ratio

Jistiill %2 KIEE/(N > mm™) MIEE L Ky/K,
1 328 424.6
M1 0.781
2 256 410.3
1 328 424.6
M3 1.384
2 454 5455

5 T AS RIS LT AA P M R 25 4 1Y
FIRFA, b T~T, 73 BIFR B M1~M4 19 [ 4
. 25 SRR A A AN B S 15 R D I BE L
P, 23 BIX AR 38 R 3 S AR M B M=
W, 5 25 T ASSOR T AN [) 37 4 74 72 50 S b
TEBE S BT RS Y L. it HeE T U A
[ 37 Ml 1 A4 3 2% bR Y S B 1% 2 A8 45 B B g
TSR S EARST X UL I 5 B Y.

x5 HEHAMERRSHBREHALLER
Tab.5 Seismic waves for calculation and

natural vibration period of structure

Yt 2 HiEzh Tils  TIT,  T/T,  TJT,
TangShan
=75 Whittier(P700) 1.180 0.852
=XiIb, 3
Northbridge(P1024)

2544 San Fernando(P068) 0.945 1.211  0.649  0.903
Northbridge (P959)

i

Kt 1.242 0.932
Loma Prieta(P808)

IV

0.7
0.6
0.5

04 1

alg

“ 0.3

0.2

0.1

0.0

Tls
(a) M7
0.7r

061

0.5

0.4

alg

4 B A
S03F

ol e gAY

0.1p

Tls
(b) M2

SN

Wit R

Tls
() V374
B 5 RE 6 E 30 B vE 8L 5 Bom i i edk
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Fig.6 Inter—layer drift ratios and shears of inter—layer columns on site Il
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