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Abstract: Seismic shear force response of super high-rise structures, calculated by the mode-su-

perposition response spectrum method, cannot meet the requirements of the minimum shear force
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coefficient in code. Therefore, the concept and adjustment method of minimum shear force coeffi-
cient were sketched in this paper. Two models with different shear force coefficients were then a-
dopted to analyze their differences in structural elasticity and elasto-plastic seismic response, and
discuss the influence of shear coefficient on the seismic response of super-tall buildings. Finally,
the minimum shear force coefficient of the two models was adjusted to satisfy code requirements
through strength and stiffness adjustment methods; rationality of the structural response induced
by different methods was then analyzed. Results demonstrated that, compared with the structure without
a specified minimum shear force coefficient, the elastic base shear force of the structure with a specified
minimum shear force coefficient was larger, and story drift ratio and elasto-plastic displacement respon-
ses were smaller, i.e., the safety of the structures was enhanced. The elastic overturning moment de-
mand and elasto-plastic base shear values of the two models, adjusted by the stiffness adjustment meth-
od, were greater than those adjusted by the strength adjustment method. Using the two methods, the
maximum vertex displacement and story drift ratio were similar, although there was an abnormal situa-
tion wherein the story drift ratio changed with stiffness. In terms of meeting seismic requirements, stress
condition of the components was superior and the component cross-section more reasonable and economi-
cal by using the strength adjustment method.

Keywords: minimum shear force; super-tall building structure; seismic response; strength and

stiffness adjustment method; seismic performance
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Fig.2 The plan layout of structural models(Unit: mm)
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Table 2 Essential information of models

Hiom 2 oY Sy 55 IR HE AT R iﬁ& :’97%\1‘)5( LIVIE S
/mm /mm X mm TR+ TREE L /%
A 1~10 400 800X 800 C40 C40 1.6
11~28 300 800X 800 C40 C40
B B 1~10 400 800X 800 C40 C40 1.32
11~28 300 800X 800 C40 C40
1~10 600 1 400X1 400 C60 C40
11~20 500 1 300X1 300 C60 C40
KA C 21~30 500 1 200X 1 200 C60 C40 1.36
31~40 400 1 100X1 100 C60 C40
41~55 300 1 000X1 000 C60 C40
1~10 800 1 600X 1 600 C60 C40
11~20 700 1 500X1 500 C60 C40
A D 21~30 700 1 400X1 400 C60 C40 1.6
31~40 600 1 300X1 300 C60 C40
41~55 500 1 200X1 200 C60 C40
x3 WMERER
Table 3 Information of seismic waves
1 5 W R A "%
NGA no_ 1361 KAU020-N Wave-1 Chi-Chi, Taiwan 1999 KAU020 7.62
NGA_no_1434_TAP049-E Wave-2 Chi-Chi, Taiwan 1999 TAP049 7.62
NGA_no_1443_TAP069-N Wave-3 Chi-Chi, Taiwan 1999 TAPO69 7.62
NGA_173IMPVALL.H-E10_FN Wave-4 ImperialValley-06 1979 ElCentro array 6.53
NGA_181IMPVALL.H-E06_FN Wave-5 ImperialValley-06 1979 ElCentro array 6.53
NGA_182IMPVALL.H-E07_FN Wave-6 ImperialValley-06 1979 ElICentro array 6.53
NGA_737LOMAP.AGW_FN Wave-7 LomaPrieta 1989 Agnews StateS Hospital 6.93
NGA_1510CHICHL TCU075_FN Wave-8 Chi-Chi 1999 Tcu075 7.62
NGA_1545CHICHL. TCU120_FN Wave-9 Chi-Chi 1999 Tcul20 7.62
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Fig.3 Floor shear force and story drift ratio

4

==



1166 Wom T R % W 2019 4

P8 P S % e A 2 SR R B ALB R R /N R R A2 BIBOR M R AR A BT T S AT A A S AR T AE 28
[AE R A oK . R B /DN BT ) RBCEOSR BB A R R ES MR TE B 2R 20 TIC A R AR T AR XS /)
T R BERR R R BT R MR A/ " AR RS B s T/ AR ALB i 45 4R 25
AN CULIIES A A R T BRI MR AR W™ AR ORE A Y SRS d R A T IR AR B L
PR AL B/ /NG ) RACRE S I S5 A O G088 . ADEORERL B Ry FE(E 2/, BEWIRBE AL A BT ) 85 /Y Bt
SRR T AN 2 T ROK B RS AR RPEREZE T B, BEAY A LB v HE S8 AE H A7 T AT Y
UESS A 1Y 2 42 AR A B AE T A BB R A B R T il A
3.2 R R AR B A, T B 4l B AT SR 3R A A TR Y 3 B

LER R PERR IR A B O RE A U I Y D R BOX WA B MR AR A A A O A o B AE —
AR BRS S5 R PR RE B B2 WA AR SRR TS AR RREE LR AR R IR PR R A TR R TR .
PRSI TR 4. B TR A B RHERIS A, Y R L T A2 i /N B 7 R B 254 A 52 J1IRAS |
D58 W RE K L ¥ FR P AR BT IR A e A b R AR L T

x4 HEHEEGNERKS

Table 4 Yield condition of structural member
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Fig.4 The maximum story drift ratio of structure
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Fig.6 The distribution of floor shear force
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Fig.7 The maximum story drift ratio of structure
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