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Aseismatic design for an out-of-codes high-rise frame-corewall structure in Xiamen

Chen Guochun
(IPPR (Xiamen) Engineering Design and Research Institute Co., Ltd., Xiamen 361004, China)

Abstract: The sectional designs of three frame-corewall structure schemes of out-of-codes high-rise

building at an international plaza in Xiamen were compared via SATWE. The main parameters of the
selected scheme under horizontal loads were calculated and analysed with SATWE and PMSAP. The

results indicate that the selected scheme can meet the standard requirements and the calculation re-

sults via the two softwares are essentially coincident.
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Fig.2 Typical storey structure layout( unit: mm)
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Tab.2 Scheme of member section

E 3! EY TE3
faper B #am R ~F/ A R ~F/ R ~F/
o e 1 Y # > 1 >
MhE R iy oy ok
(mmXmm) ( mmxmm) (mmXmm)
AMER:  2~TH 500x1 100 i TR+ 500x1 100 R+ 500x1 100 IR L
) 2~5 700x800 I 700x800 . 700x800 —
NHE S MR+ W R T WRE L
6~ Iit 500%700 500x700 500x700
” & Hh 750 ~ 400 I 750 ~ 400 - 750 ~ 400 I
Lk W TR W R T TR EE L
G 450~ 300 450~ 300 450~300
1~4 1 400%1 500 AU 1 1 600x1 700 1 300%1 400
o 5~12 1 400x1 500 R EE 1 400x1 500 . 1 300x1 400 .
HEAE: e L+ R
12~25 1 300x1 400 TR 1 300x1 400 1 200%1 300
T2 1 000x1 100  WHEE+ 1 000x1 100 1 000x1 000
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Tab.3 The main calculation result of each scheme under horizontal loads
JE/ s JE St FJETT /KN By L - T KJZ B AS/ mm HEE L
Zntal o
Yo om0 s R RRMR XD/ DT R SRR B
Lt X(Y) % X(Y) X(Y) X(Y)
23 400 15 841 2.47 4.14 17930  1/1 561 1.16
1 3206 3.116 2.645 0.825 94913
(23 650) (17 614) (2.49) (4.30)  (1/821) (1/1218) (1.33)
23 385 19 630 2.46 4.14 17926 1/1 561 1.17
2 3213 3.128 2.645 0.825 94 903
(23636) (19021) (2.49) (4.30)  (1/817) (1/1218) (1.32)
23 320 15 841 2.47 4.14 17932 1/1 565 1.19
3 3.209 3.120 2.657 0.828 94 463
(23570) (17 613)  (2.50) (4.30)  (1/825) (1/1220) (1.35)
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3) FUAEJRCHE DU 2 AT R F B TR - A
21 XSS R P RE I R ROR R AN e P AE AR AT
PR AV RS H A (BT T A 2 E A B
ke H AN /N T4 35

4) BARE T | IX B B A XUF B3 0.8 kPa,{H
XFFHEE 150 m B8R 2 SR HOKE i 8/ ER T
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Tab.4 The percentage (ratio of the number) of storey
divided by frame’s shear ratio

) T 2 e %
S
>8 >10 >15
1 97.1 97.1 68.6
2 100.0 94.3 80.0
3 94.3 85.7 28.6
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Fig.3 The shear ratio of frame to corewall of each scheme
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Tab.5 Statistical result of materials amount used in

each scheme

LT AT AL 0 i

g,a%/iﬁmﬁ/;ﬁaﬁﬁm%ai/ﬁﬁm%/
m (' em?) i (kgem?) t (kgem?)

1 23 080 0.353 4292 65.6 345 5.3

2 23143 0.354 4319 66.0

3 22583 0.345 4137 63.2 1645 25.1
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FRINAE , B2k i )= S Ah A 75 8 2 PP oK
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SAP B BATT & A B2l 57 58 i, PMSAP fill 8 %
TN FAG O, TR S5 A8 43 Afr AT 5 T PR A
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RN 0.6, SN 3BT 41 HL 18 FirfiR Ay, i
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Tab.6 Structural shear ratio and efficient mass
coefficient
WH ZdE WHERK AR R KL
A G/t V./G  V/G X Y
SATWE 94913 0.0247 0.0249 0953  0.940
PMSAP 94623 0.0255 0.0250 0.957 0.945
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Tab.7 Period, translational coefficient and torsional co-

efficient
?Fj IRBhJE I/ s RREIEY i I R %L
5 SATWE PMSAP SATWE PMSAP SATWE PMSAP
I 3206 3.213 1.00 1.00 0.00 0.00
2 3.116  3.128 1.00 1.00 0.00 0.00
3 2645 2.645 0.01 0.01 0.99 0.99
x8 KEFHERATERFTNRMENE

Tab.8 Base shear and overturning moment under hori-

zontal loads

Ve =S W=
8 — —
Wk i DT WE S FEET s A
] Ji/kN Hi/KN /KN A/KN
X 23400 1870567 15841 1 338 203
SATWE
Y 23650 1838630 17614 1485810
X 24107 1892792 15773 1 335468
PMSAP
Y 23685 1841002 17614 1483 168
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Tab.9 Structural displacement angle and displacement

ratio under horizontal loads

s (6 BORZMGA A rad e k7 R T

il
WO gwms e BOCHIFERES I

X 17930 1/1 561 1.16
SATWE

Y 1/821 1/1 218 1.32

X 171039 1/1937 1.17
PMSAP

Y 1/824 1/1 332 1.33
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Fig.4 Storey shear envelope diagram
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Tab.10 Base shear via elastic time-history analysis and spectrum response analysis

‘ SATWE PMSAP
V./kN V.V, V,/kN V./V., V./kN V./V, V,/kN V,/V.,
T634 23 550 1.01 24 515 1.04 23 428 0.97 22 371 0.94
TH3TG045 21 142 0.90 22 314 0.94 23 727 0.98 22 563 0.95
RHATG045 22 657 0.97 21 511 0.91 22 127 0.92 22 555 0.95
SERE 22 459 0.96 22 798 0.96 23 094 0.96 22 496 0.95
SR AT 23 400 1.00 23 650 1.00 24 107 1.00 23 686 1.00
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Tab.11 The biggest structural displacement angle of elastic time-history analysis and spectrum response analysis

} SATWE PMSAP
M=
X/rad N Y/rad BT AE = X/rad e )2 Y/rad FtEZ
T634 1/1 349 19 1/1 067 23 1/1 397 19 1/1 092 23
TH3TG045 1/1 378 27 1/1 186 30 1/1 440 27 1/1 208 27
RH4TG045 1/1 116 20 1/868 23 1/1 255 20 1/901 25
SR AT 1/1 121 20 1/851 25 1/1 106 20 1/854 25

2 1 1 1
1/16001/800 1400
RARRRSA/rad
(b) yI

AR A=0.0 (B B B RAER W A=90.0 (O
0.0k AKHEARARSA=1/1116 90.0 KAk RAR RS A=1/868
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Fig.5 The biggest storey structural displacement angle
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