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Abstract

A project of large chassis super high-rise twin tower building was in Zhuhai. The shapes of the two
towers were rectangle. There were 3-storey basement, 5-storey for commercial, the fifth floor for
hanging garden, and the floors above 6 for office and housing. The tower height exceeded the Code
limit and there were five irregular items, such as torsional irregularity, the floor slab is disconti-
nuous, size mutation, vertical component discontinuous and complex connection. It was selected
reasonably structural concept. The single tower mode design and double tower mode design were
using. By seismic performance-based design, with comparison of calculation by different software
for elasticity and plasticity calculation, the key parts were strengthened. The results show that the
structure of seismic performance can achieve the performance goals.
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Figure 1. Building plane
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Figure 2. The section of tower 1
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BB, ERROURRAEBLRE R[], AR RIS HOVR , R AR Dy B A A iR B . PR B
B ZAREON 7 F£(0.10 g), ZaBMIEE T /K-F-HURE 20 R B0 KM 0.08, BeitHE v A, iy
1125, FFEF B4 0.40 s [2].
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A B 50 AF BRI 0.80 kPa, T MK AL 5, AR BB I F R AR KU ) 1.1
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Figure 3. The section of tower 2
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Figure 4. The structure system of podium
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5 R

LRty 2B 55 K LB i VR o L AR A5 M A 2R, b J2 A0 X 17 5215 700 m, - P 5215 700 mm,
Y [ ]S R 900 mm, IS 700 mm, %G fEAMRJE 100 mm; #%0 N BT B EITIREZ,
F RN 58 150 mm; BB b5 T0R J= TRSE AT 0 JE AL 2], BRSS9 150 mm. ARitE 2 45 1 P T Af
BunE 6 fin.
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Figure 5. The structure arrangement plan of maker bed in tower 1
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Figure 6. The structure arrangement plan of maker bed in tower 2
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Figure 7. The inclined column of floor 26 in tower 2
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Table 1. The overlimit judgment of structure

=1 EHEBIRFIZ)

e 215 5 AR (Y FRAA)
IO 1HEERERIE 141.05 m (2 A 20 130)
[ 11 Lty 2HEERE Y 146.06 m (A 2L 130)
VAR R 28.25 m
S RKHEENR L X+ 1B 0 J7 i 1.32,

Y + BRI 1.40 (5 5 2) KT 1.2;
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6) FrxrE )R K UL B2 BT B R 58 B AR, #h AR PR LR A BR TS b, AR
SEE RGN, F7,  SRIBUE ML AR NS it 52 77 PE R 2 T B A

7) EPXPRESEE . REBRRER S, KA PR IC kT EAEAR 1) B R R AR, B VA AT %
RS IR LI, CRUFAEAR B THl 2 87 & PR s 2 18 8 ) b F= AR FH (%) 5 i 5o e DA A 7 3R 70 i3k AT 56
B, R ARE I T R Hh TR RLEE T I SR e A BN BRI B, DR R Y Bk A A )
R

8) Frxt i JEAE R A BRICIT %, M T2 4 SR S AT AT JE 0B, TR R L 2 20k A7
I, RIIEEEHRA RS RE AR .

4.2.2. 3R IER MM BEMRIEHE

1) SR eHH g%, BT JE RO bRHERBI R, 6 E R UL NE AP, 6 ERULTHE
JEPUBRE R = A 8 B ZRA T IR 2 S S RR SO AR IR 2, R 4 B A U S kAT T AR
PEREBT I PR R I — Z B TZ AR — 0, R UR SRS — B2 EENR 9%, S
HEFEUE S H =2 N — Ko

2) B bR L A BY kR LRI TE 0.5 LA, AT ViV A SORE R LA HITE 0.75
PAPY, LA VRBE Al L I 7E 0.84 LAWY

3) BABERLOME, B IEREL LT 45 it

Q) Y 55 R WGt IR e L R B SR R PRI S E A AT, (AR LT AR, fRIESE MR AR RR
FEE

b) /N A RIS SN BY Dy BRI K E S PUBRE IS T

4) HESCHE, W trb i B HUBY ALV LA R AT BT By oK, [RIMTZEAH RCRS . AR B E G RN, T 2
W RUEB AL TR, WG TTRERE, SRR RE SN 1P T, i BN AT 0 58

5) X HAMMEZLZE  HEZERBTBTARE R NE . R TR

6) X AR IR T RS 95 AR SR B LA i i -

a) Ak 2F: HUERA 120 mm, 5K H SUZ ML D8@150, kKA D10@150 fnsi .

b) MR IR 2 BIRE A% SF HEHR : ARUE 120 mm, B2 /5 2R FOBUZ AR D8@150; Jai il ik )& i J& 28 150 mm,
Je BB ARCHR G 57 0 5 2 X2 X)) D12@125 8% D10@150.

) RS 6F BEM: HJE 150 mm, HC A SR A XUE L E D10@125.

d) Zi6 2 SHEFCHLZE 6F AR R B A HR T 180 mm, HCiH K W= AR D12@150.
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5. GGt E SR
5.1 IMEEREEAER TaRE a4

R R S 1% 7K S 4 7R 5 1 R 80 KX 0.08, RFAIE JA J42 [ 0.04 s HUE, J 9Ty 2 %X 0.85,
KA ESHEERMEE, HRERIE 2.
5.2. BEEIRSH

K YIK B B A M REAT T H B MR T ROFAPEIN R 0HT o 42 AR e i = B (B0 S, AL
WA FIRF SR [R]), GEHX I 837 b T SERRos iR ic s, LARIZH N T RADL ) 37 1 gl kA7 380k ) AR 23 AT
FEIFFR M AR, 207 [r] 1 s B (1 B 0.35 m/s?, 3= 5 70 5 K i [ e A s BE PRI L A5 A 10 0,856
WRRBAFIF AN T 20 5o XU R THE A R0 8~11 P

Table 2. The calculation under the small earthquake and wind load
#= 2. MNERREGHERTIHESR

TR R KU HE A 25 B AR Y TR LHRES R SR QMRS R
THREARAEL 30 30 30
T1 3.90 3.61(Y) 3.95(X)
T 3.70 3.28(X) 3.84(Y)
SEREE T3 3.44 2.85(T) 3.19(T)
T4 3.4 —
T5 2.94 —
5 LHEEE 1P 0.75 0.79 0.81
B BLAS TR R 2 EE (KIN/m?) — 15.28 13.49
N 1.21% 1.40% 1.26%
N <1.48% <1.60% <1.46%
BByt v 1.33% 1.61% 1.31%
<1.54% >1.57% <1.50%
- X 97.05% 97.25% 96.68%
AT R R
Y 97.73% 97.19% 97.26%
X 1/942 1/1681 1/926
K fuf 2R 15 KR R RS f
% 1/810 1/822 1/901
X 1/759 1/1282 1/809
HFE A 2T B K2 RIS F
\% 1/1037 1/1161 1/958
X 1.32 1.1 1.22
HEEA L
Y 1.4 1.14 1.22
MRERIE 55 b J2 S R R X 1.10 L1 1.104
90%. 110%5k¥# 150% Lb{E Y 112 1.13 1.126
e X 0.78 0.95 0.78
HZZ BRSNS L ZRI
Y 0.79 0.93 0.75
X 2.59 3.79 2.93
LIES=4
Y 2.34 3.55 2.79
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Figure 8. The X inter story draft angle of twin towers under small earthquake (Left, 1#; Right, 2#)
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Figure 9. The Y inter story draft angle of twin towers under small earthquake (Left, 1#; Right, 2#)
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Figure 11. The Y inter story shear of twin towers under small earthquake (Left, 1#; Right, 2#)
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I 73 SR A2 T S8 IR P BY 3 AN/ TR 0 gt S S T 4 SR 11 80%, BRI BR AR BY AT
SN BEE S R 5% SR A [2], W R MVEER . SRR AR 2T A5 RS SR BT 0T BB N TS S 1 T
FEAER, SRR f i 2 RAR L, 2 10 L A AE R BRAE 7Y

5.3. &FFHE(PE)E S

A T HFEEAR IR N X BY J7 3% . 5 L1~L7 JEHESEAE | SEARHE SR« HE SO JOAR RE TG 4 L 54022
CRG 2805 26 JZOT XA RHME I BN SR, BT 456G 281k 26 JZ W B MR, 27 ZHI3E
TR, WBREVERE Hbr C 3Tt PR E IR IGEA RIS . TS RR, B
DNEEDCEY SyRE . AR L1~L7 HELSAE . IEARMESOME . MESOR . MEMEIL A SRt . RME AT SUAE 3593 2
HHREFIRGE R RE B AR AR RSN 5 X BY 774 A a8 A 7R e R PR VERE H AR . 0T RIFIRAE
ERERRRN SR G 2050 26 2. 27 ERERB IR B R A IREEAT IO H,  RIOE s b 5 & e s,
A R BB PR RE H AR
5.4. Bh)EEBMRIE ST

AT T WA RN —HN T, L= AR, S4B iE 07 oA X mAY ([
KH Sausage HAFHEAT T M REAE N ISR MEN FE 0T, SHHMERAERT, 4iMEIRET ) R 5
LR R LA 25 R W2 3L 36 4 o, KR N 45 M BL I BY 5 U AE 5~6 IR, N KGRI 1 0.6~0.9 Z [A],
ZUNNEBHE ) 3.8~4.6 5, R KE FEMKE T —E 8, 74 TRIEEL.

Table 3. The maximum base shear and shear weight ratio of structures under earthquake waves

F 3 REAMBRIEATEHRRERTNEHEL

X AFERAT Y AFERATT I
Vx(kN) BYE LY Vy(kN) B L
N 97905.6 4.89% 98573.5 4.92%
RARPE 1 91926.3 4.59% 116946 5.84%
RIRE 2 95321.5 4.76% 111811 5.59%
FHME — 4.75% — 5.45%
IZIN: — 4.76% o 5.84%

Table 4. The maximum inter story drift angle of structures under earthquake waves

4 BEMTRER TELRKREEEZH

X N FEHATT ] Y N FEHATT I
BRZREH(ZS) EONALIIVE 21 (=2=))]

T 1% URAr 2% Iros 1 LRty 2%
N T 1/205(23) 1/138(12) 1/178(23) 1/144(14)
PR S 1/195(23) 1/186(26) 1/178(23) 1/148(29)
PRSI 1/159(23) 1/186(24) 1/182(23) 1/156(29)
S 1/184 1182 1/233 1/216
SON: | 1/159 1/138 1178 1/144
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Figure 12. The structure arrangement plan of floor 27 in tower 2
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Figure 13. The beam reinforcement diagram of floor 27 in tower 2
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Table 5. The crack width checking of beam
=5 RUETERHE
BT 3] $i R 71(MPa) THERC i 2% BDMUNI B GRS
ZHL2 700X1100 2.80 0.80% 1.5% 0.16
ZHL4 1300X1100 2.10 0.63% 1.5% 0.1
ZHL5 1300X1100 2.04 0.63% 1.5% 0.1
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Figure 14. The X tension nephogram of floor 26 in tower 2 under frequent earthquake
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Figure 15. The X tension nephogram of floor 27 in tower 2 under frequent earthquake
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