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Design of high-rise connective structure for a high-rise building in Dalian
CHEN Xuewei, WONG Henry
(WSP Hongkong Limited, Hongkong 999077, China )
Abstract: Located in the Dalian, the project is a large-scale comprehensive development project with multiple complex high-rise
building. This paper introduces the structural design of tower B which is the connected structure. The structural height of tower B is
187.25m with 59 floors above the ground and 4 floors under the ground. Tower B is reinforced concrete frame-shear wall structure
system with some SRC members. The aspect ratio in Y direction reaches 8.9, indicating insufficient stiffness. The gable walls are set
at both ends to improve the overall lateral stiffness, and steel is set to improve the seismic tensile resistance of the members. A mega
transfer trusses are set on 29" floor and it meet high location loading transfer problem. Performance-based analysis method is applied
to analyze the gravity and seismic behavior of the transfer truss, make sure it meet the performance target as the key member. Finally,
nonlinear time history analysis is adopted to review the performance of the structure and key members under severe earthquake level.

Keywords: out-of-code high-rise building; connective structure; transfer truss; aspect ratio; elastoplastic time history analysis

1 IiEHR

KT JEIH 2 —MERE . ARAAE.
SFT BT N — g A m . mE T RET
RIX. THE 4 EHFE, HEH 6 Madm,
SRR T (M 299.5m). Al JERE (4
PR RE 123.9m), A2 38R (4500 78.75m) . B Al
C B (45HEE 187.25m). D Ik (S5kmE e
£ 91.1m), Wil 1 Fios. RAN SR/ 8 I 45 0 15 4%
. H T, B, C, Al R THBIREZENE
M, TEIHTHIRE . ASCESANE B BN
Pt

IH AL T RIET R H XN BB AR, &8
S8, WRYERTETER, KU #E A XUE A

0.65kPa, HLFTALAEFE AN A 35 (LMD, 1k
RRB 1.4, BHEERBHE FER 50 4, 45
MR AR R RTINS 5 250
LK, WBIRIEER T BE, Vet A E I
0.10g. MRIEHH LR, ZIEMFE FAKPHIE
S R EEKAE Y 0.135(FHJB HLN 5%), itz

B WU ST itk e 35
SN, Ay 13K, RHERA BN
0.45s.

J& B A C IR N — N Ak, HEFIEES
R, SERHLE ) ™ B, FEHURAE T 2ol
B JJHEHE O™ R EROA, N BB S ERE



B T AR Rl R, B R T Sl ) BE AR K TR B
BB 5 CIEERE, Wil 2 s, Hrf, B EHEA
AR ARG RS TR R, RO
THEOHE

BIRIEHE  CHRIARE

AL /
A 5
330mmIRLE Az% DI

L HFE ]

(a) B4 LI

680mmiL =4S

105mmifiE4E

T1 85t 227
: EIEERE

FRithaTL

(b) B4 K
B2 ke
2 GEHMERSHE

B WG 187.25m, LT 59 2, H4 2
MR E. EEARRERK ST, KEFRZN Sim,
BT LN 21m, 5K Y i s s 8.9,
MR TRERE s, MESITIRE. SRR, TR
BN R T S 2 MRG58, BHER FANR
1 AE SRR 0 T 454, 3505 43 M SR A R FH B AN VR s 1
FEEAT a8 o SN AR IX S Hh 35 st X ( BY g 1% o
P B B . SRR X R v X 25 40~ T A 2
Wik 3 fros.

JE B HE S0 SR FH R ARV et A, B T 9 Al A A
TREE LAY, MRS RST AR 1.3m>2.0m,
BN TR 0.9mx1.5m, HEZLF: VR B+ 5
SEIR T C60. FEREPI T E iy B A A 5
%, B RGBS 800mm & Ak /N FE T
(1) 400mm . JBS S HE L K BY 1% (1) i AR FH B4R
BeAE, RANA 8, WE 4 FoR, SRR
JERERA 45mm, ANATEHH Q345GT.

AR B RUZ 0 18, RO RSN

8.8mx12.0m, 1%.UrfE /MR B HHEEE ) 1000mm
BB/ B TRES N 400mm. 10 14 DA F 30 5% i
BB AN

(b) i X G541~ T A1 B

(c) gt =4rmE
B3 G515 =4E ]

— 1

1500 [ O

=
—

3000

=
—

HB00x260x35x45

o N

B4 X740 AR




BRI R FH B AN i VR Bt IR AR S5 4, R
AR (T 27~28 J2) SRAANZE I BU A 4 AR T
AMEZFRH 600mm =R E LR, BT Y TR
NIBE SRR, o3l O fa 5 AMERE IR AE SR
FHOR VR &E 5%, #1HA 800%1650 2 1000x800
S5, 2GR AT DA i G R (R BRI B

HEAR BRI 2L B AE 30 2, SR B AN
BRI LR E . 27~28 2R 2
MEZE, V2B BB AL I 4 B AT 4L .

MBI E WK S()FTs, = 4R E B 5(b)

Fir. MiZEME A 5.5m, PARHIZE (2) 1 E3%
BN T4, 900x1500x100x70(x2), N 5% 4 H v
T74M 900x800x100x70(x2); MAHTZE (1), (3)
B sZ R T AR TR 1400x1400%70, R 5% 48 TH N AR T
800x900%50.

IR (1)

PHRHIZR (2)
DHRHIER (3)

Ca) MrZRF 1A B

{
|

L]

-
-
-
-
..,._
L4

by

(b) HIZE=4ErE
Kl 5 BBt 42 00T 1 5 =4k
3 MEMEBRRIAENREE
3.1 BRAR

BEREHERR AAR Py : DI REEE M R 209 187.25m,

L EBRAE 140m. 2) BN IESE. 3) d T He ik
Wige, SEHNIEERAE . 4) WIFFRIET: 1~26 JZ AR
BEAEK, 29 JRULFONIERSE R . 5) mifiid: 30
JEEEAHT I
32 RMAERR

IRYERE R AL, 1 PR RR M E H Fm
T D NREXAFEEAT, SHEEAREL, 4

F X E PR RRESE-BY )8 RO ) 258, Y
) 2 MW B RS b, DRIE (RIS A% BRAELA B
AR 2 TEHBRERT, JRHEINEEX A SN
X AOHESEAE . B psess A e ks 30 KAEEH
T, JEEINGE X B ks S HE AL A 2 KRR AE
TR ER, ®KRERAMEMAAET 1/100, 4
FIAEI . BARMERE B AR IR 1 iR,

R 1 AEMBAE T SRSB4 ER

75 K A INE R PN
1/654 (Y
— 1/100 (X A, Y
ZIRALRS F D
— ED)
1729 (X [
IaEX . gk NG
R | M | FEmEEX . AR
" e A
Lt N
) RPN,
AN PR .
PUBIASJE A
PLEY [
EnsgX . R
UBYA PR E R
i
sk HEZ | RS | sk A i R
) A
H sy | wb B
R | AN A
TR AT . i AR A
biEy | st i

3.3 MBS RIS

HRARE SR (B PR N 25 S A 5 31, SREN
WIN IPUB MG NSRS I 1) PR S H ARy
— YR, I N5 X RN 5 X A%
O AR I 2 . 2) SR HBIX A 1 P 150 B AN
., REZOERPEELE. 3) IREZE L MR
BIn)E 2 150mm, HRHRUZXAIBC s N IRIE
WIS S k0, MR AEAE B —
Z, FEEZOE NS —E, w6 fir. 4) Xt
P — R AT AT, R — R R AE
FRHIFEREE . 5D MR R KRB b4 R,
XT3 KA AT AR B X 1 BN

Bl 6 FeHhT 2 Sha kN BN E 0
34 BRERKTEENEESNSBRAR
PR 5 S8 T AT H 32 BB B i o T



1) B e Ao o 1052 P s JB I 4% R 98 R E AT 36
IFME A 2) B B
My 20 422 e e b 2 AR T 5 A KT b A= AR RTINS 7
PEBATIRG 3) R > Fe e, B,
PN Y 1) BT I EERAR ; 4) L R 5 A A I
5)FEFEAEAR FHG B A 1 T DN s A Bt s 6) e HiMy
ZER A E N A ERFER TR R .
BT LA BRI AR T AT sl S
Fo & Qs TR #AE I B8 SR s Ol . JEEE
JE BRI E T, PRAE 7 AAE S R IER KN TR
BAE A MMIE . R AR A 1S LA
FISEFAER, Haz B MR TR S FREM,

) EvANpRS] W

I AT InsRBL vt

4 INESHEMEN
4.1 NEERETEHS

K SATWE K ETABS 345 45/ 3E AT /N
F AT BT o AR /INRR e NG R FH 22 VP s 45
P DA A R F Aip RV 2 X far B AT BF, HR FXG
TAAREG KA, T . RURREE 1 BMT 2
AT IS, RIS G B 7 B o far 4
0 AT 3R R AT R H 18 A 2Rt
oA T AL AR LA, HoAh =T &
PUDREAT RS, SChRRREE N T A 5 B K,
AL b JRIR 56 FIT 75 445 SR /N T A 2RI XA 2o

B 7 B XU a6 A R
N R RAT T AR AR 2, WERHPTT A
H, PRPEAER TR R Y, IR

REE LTS R ER

HBLAS /BT e T 2, AL 0.514, i/
F 0.85, IERHEILTE B, C M 0B 4 4%
T GEREE ) . SE R KRR RS L 1.1,
ANFVEIRAE 1.2, 362 BT HLEL IR 2R

SEF TN 1 W B 5 B BY 7K 3R VR R 2 1 o AT
W 8 . 29 JZNFEAMI L TEALE, WIFER
ARAR, NI R RME N 1.98. HT X MIAFTEE
KIIHTZE, MIEEE KRR A+ 77 HE AL K 2
JITHE, RIHTBY & E R, SR EN
2.34, AHN N il X4 2 K DU — R

PEBEAT BT NGE, DABT IEsREAE IR (8T R A
ML ISR NEHIE R L& R
F2NBTEWERIN EELR

THE R4 SATWE ETABS

18#+0.5 SEH/KN 1023140 1032480

T1=4.45 T1=4.54

BixE/s T2=3.91 T2=3.79

T3=2.29 T3=2.69
AL T3/T1=0.514|T3/T1=0.592

X EREE (FEAE) 1/1897 1/1613

Y mRERE (ErESE) 1797 1/803
SRR Xﬁmﬁ%(m@ﬁ%) 1/2062 1/1613
Y mREE (RUEIRE) 1/2480 1/2577

X [ EEH 1/845 1/860

Y = E R 1/782 1/781

—— X [ E 20722 20039
Y [EthE 23484 22830

Bl 8 k00 i 9 5 470 8 R A A

SATWE 3B Z AR Mt Zean & 9 Fr
No FEHMIRLZE Z M AR RERA, X Mk
T HE SR A% O R (R A T SR AR, J2 RIS 8 A ELPE O
14, Y [n)JZ AR W 5 S B H Al B B 4
AR TEARAE, TR AR HCIR . HRYE 2540 o - 43S
B X A ZEALFE A BRAE N 1/836, Y [FJZ A7 ff
FRAE N 1/760.

K9 aikafe/ S KAEH T (R R AL A



42 REMEES

K SATWE # A idE 47 A ERE 70 i o iR
HO AR B R R Th R SR R e AR R, dE
hnss X BY 55 2 RN E IRE SR . EHEER
N, RS BY a2 P AR PR 1t R
K, JRIESEEEI(WT7, W14, W4B, WI11B)A 2
1.0fw FIEER, &l 10 s,

W6 W12

lﬁ U’—’/] W16
W14
w8 w13

WAA U UWllA
W was | w5 w10 E — Rwis gww
N3A W3B WwoA WOB

w2
w7

B 10 JE BB 055 BB BRI 3 A

R 3 JRERBY A AL T R R H

K B Ew| ETAN] s
e R

/mm /mm /KN f/MPa AL

W3A 3900 800 2680.48 0.859

W4A 2900 800 5452.41 2.350
W4B 2250 800 6847.52 3.804 s
w7 2750 800 8213.03 3.733 Ik

w8 2750 1000 2434.65 0.885

woB 3900 800 2550.11 0.817

W11A 2900 800 5535.85 2.386
W11B 2250 800 6667.63 3.704 g

w13 2750 1000 1863.41 0.678
w14 2750 800 8361.11 3.801 s

S B BN DT E S R RN Ty, AN
B 2 AN N 350X350 X 30X 30 HRLAR, il
BE i e s K 2 VR 3R H TAR IR s ).

4.3 BERMTIR AR

AREERY I — AN TH S RUTE T e e M 22 1 ik
ite HTHGMETFERZRLHERIZNME, i
FIMT AL B R T8 2 = 3.15m, PR AL HL
J& 5.5m WCEFHMTEE, T 08D NI FEEROR IHT 42
X 27 25 28 BRI, 27 25 28 BRI AR

RNV W el BUR Y R Lt i e ek A2 TR

EEE 30 JR B B AR AL, TSR A
T E 11 Fros o BORA FIRVRT A AT,
G 7 JE N, A AR A R IE B R

B Rl 2R K A T i

i E O SRR R, R IZ SR N 8 ) i A
W7, PRIEHTZR 052 1 D05 SERR TG DUAT,
T 28 EMMAT AR L, R AL 5 S B
SR FH BN A7 2800 3 L i e ity SRR AT A 4L

ST AR SORFER R RN A&,
JEX ) 72 B e R A, PRAE SRR A b
A 2 PMM 23, SORFEH KR B
Ko RFHMAAVNR A BEAT KRA ARG S, A
WAL KNI LEAB M 0.84 C E5ZATF), PIMT AL A K
JILEAE 9 0.88 C L5ZHF) . fEE I ER T, i
MrZR L AR e LR BT I A, T AEE
A RGN, b R e R AT B Ak PR
CB 120, A M SRR AT B s e
B FrAS K KL T EE D 0.84 CESEAT ), 9 A2 A
TER, A EERE.

Bl 12 e LA QL g e b 21
5 KEMBMSH
KA PERFORM-3D F&/7 14T 4544115 713498
P T . A TFERHM 3 24HEWN (GM1~GM3),
3L XY 1) Ay = 7 1Al AT 0] 8 1 i A 43 #T
F LG R KAE AT S5 M BT RE M R VTAG o« MR B
RS e R an i 13 fir



Bl 13 IFFEAE U 87 1 2 5 R b

It /N R BPERT AR AT, 3 AR R R Y
D15 R NGB I A : B KAEN 98.5%,
/MBI 90.5%, 5 2 RS I EER .

2EFIT K T PERFORM-3DIMT 24 45 by F A RiT b
HFEF ETP B, ZfEFAMEBE ELH ETABS #£/7
B USSR | KA (e AT 2 B A R HE R, IR REE 4R
BT, SEUR 7 (A N kE R BT SiR% )
B S5 MRS, FE e b 3
PERFORM-3D #2711, i SEHLE Ik e )2 25 A 1
LRPER A AR, SRR NI 14 BT

K 14 %54 PERFORM-3D 7

SER AR L AR i 5 B ) 35 R F 4 4 A
BT, TR F S A0, R 2 R R BEAS
KW B T T S R A S A ) 320 SR
YERTL, BEETRE RN, A HELETT
ST KA E R WA R R . &id i
IBVESY T T AR 50 A A f 28 LI 15 s K2
(AL Mo 17193, 32 /N TBRAE 1/100 MIER . f#E
AR A W e KRR M FERE LU BN 26.11%

KEMERT X MEEJRET 08 69895kN,Y ]k
JEBY 717 75284kN . K& 15 /)N 7 Hb 7 i sk 5 W b
N 4.07, KBRS /D ERREY /B AR 3.59(X 1)
53.62(Y 1), R KEAEH T 451 BE A SFERE -

KEAEFH T &850 B By rIFeRE, XZ&H TR
o AE SRR 5N T RS, i 17 fr

K15 a5H KRR = RIS f

16 Z5HKRRMEIZ BY 715341
o FEAE X A B MRS, TEHESLR NI EAT B
B, AR BRI AR O
fANE I AHEZ G AR, ARRENS D0 bL A3 A B —HEfA]
CERELLS o [, o b P LRI PR B R R 1A )
HERAD L T EAERE T

() JEARZ AT (b) BRI A
K17 SRR PRAE R T IR RE 20 A 1]



Wk 18 P, MREEFEHU 2] A1, Z5HIIHE
GRS GERY R I FERE L S ABRERT 21.7%.

Bl 18 GRIRAE KRR T I RE R A

I KRR IBE >, AT e L e kT R )
SCHEBEAT HIBIEVRAL, FLE AR AT W ] 19 P
HERE AT ARIEICIRE, AETHRIL R 2 MR AL
DX, AEH R BEANBEAR R ABIA, 2T
AR A S HRAIR o S kT 2R R AR AT Ak T
SEPEIRES, AR AT — RUTREA BRI (AR
WA, iR BVEA T EOR, R SCR R
FERFRAE N A2 PERE H AR ER . 734k, X
55 DCFR) 8 [ R AR BT A 1 e T AT 1 C A B R
PTG, BRASAIELLAN, KRRy X
1 B R R B My SRR R AR B AR DL, K BT
BEAIPERE HARE R

(a) B 5 32 #E R (b) K5
P19 AESSCHE BT ERAERRE T f IR 2 A1 18

6 B

AT H BB A AER R Y R K,
TR A B B I 5 AT B i, T B AR IEAE
SIS AT T, ABISEM. SUFRS NS
—o STARTHREAT T/ANE. R R, KB
T AR AT A R SRR, DR
PERFORM-3D#F kAT 45 M0 5 BB VE A3 A, 58 ik T
REMIPLRE b TEREHTIEERE -, X5 T
HASE (B R s i i . % CFE Colah R B A, CR
TIHFNEH

2 F X W

[1] BR¥45, 3 EHE, HDUERAEX Co4 Mt BBk &2
HAPLE R T AT IR IR 2 [R].KE:WSP Fils Rl
ot i) A B2 7], 2011,

[2] ESEEMTEMTE: GB 50009—2001[S]. 2008 4. bt
o [ A Y ik, 2008.

[3] EMPUEBWITITE: GB 50011—2001[S]. 2008 £EhK. b
o R Y e ik, 2008.

[4] &)= BRI : JGI 3—2002[S]. AL 5t
I 5 Tl HE i, 2002.

[5] PR E N LREHU R By & i RO B A H
[2006]220 ‘F[A] b5 Hoe NRILAIEE &S, 2006.

[6] GRAHAM H, POWELL A. State of the art educational
event performance based design using nonlinear
analysis[R]. Berkeley: Computers and Structures Inc., 2007.

[7] T, BEEAE, 50 R A5 A BR oo A M)A
W IEHERE AL, 2005

[8] /NG MRS AR AR, S IR T AT AR 8 i 24N
TRk T A5 R S SB R I R A3 AT 0] i AR 45 44,201 0,40(2):13-
16.

[9] MRt 56 /INTE . BY A it 2 W B e [ 72 5 B eI
KI.TAESI2£,2011,28(5):111-116, 123.

[10] 246, 66 /N TR P E Dy = P AR 2 v A B0 70 (A AIF 9 J%
HIGTF R [I]. LFEF1%£,2011,28(S1):5-11.



