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Application of Inclined Columns in Retractable High-rise Structures and Seismic Performance
Analysis

XIONG Jun, ZHANG Tao
Chongging Architecture Design Institute Co., Ltd., Chongging, 400015, China

Abstract: Aiming at the building with continuous setback and setback of external contour, the diagonal frame composed of diagonal
columns and braces is studied as the load-bearing structure and lateral force resisting system to realize the setback and setback of the
structure layer by layer; Through investigating the practice of similar projects, different mechanical models are used for comparative
analysis, and the seismic performance of diagonal columns, diagonal braces, and beams connected with diagonal columns are analyzed

to achieve the safety performance goal of the structure and provide reference for the structural design of similar buildings.
Keywords: skew column frame; retreat structure; seismic performance

HE

R IR ISt &5 MR R — PR S R R A A T
o A LG B, R 2 (1) S B T2 SEpRA,
SRRV E 23 B ST R B 1) I FE SR8, T RE 23 ok
Pl ae Mg A . MW (TR W E)
(GB50011-2010) "' Je (7 2 2 SRR Uk - S5 Mg BOR AL )
(JGJ3-2010) ' (fIisE , FUM M AF IS 18 1) B 48 51 A%
Ak, 8 G I 1A B RN AR B ) AR . IR & NI 45 B 4
A BRSO, I A R A1 R I 5 ) 5 R A SR A AN T 4,
TR G AL IR B 5RAR s RMEZEAE 587 )18 -3 A 5,
5 B2 W BEE 3 A A 35 50 S5 0 45 R B RE M e A SR AN 5%
Wi o B8 47 1 2 AR IR S T D) BE K SE PR oKk, BEsR %
TEN RSN 5 2 R e ) e e AT IR BB 5 T
CLB O 151 J2 S S 45 A 7K 3 R 0 5 P e 1 e AR LAVR Ak
G, YD 8 XU (]

1 fESEHR AR

B 4L TR S S E T, AR R R
SERTE AR 2 i N T DR SE B o 0 iR )
S S R IMERME AT T HUB MR 0T, £ X RAE XS
CERII RS T PO . i A S AR R 1
HE S BT RS S5 M HEAT T /T IF 9T, 5 SR 28 W LA s i )
O B R 5 R AT 2 R 1 O e P L, AR e
BB R T, 8 BSOS A A TR A LA

Copyright © 2022 by authors and Viser Technology Pte. Ltd.

BN F K ], 5t R B AR SR P 77 RS
AR AR A ) A HEAT T M. SR At o B
A ZE R FAGUAS A M SR A AE QR —AZ O R 45 M JEAT T 3k
SyHT, R I REAE RE BN S I R AR . BEE
DA A BY 45 44 4], 82 FH R 28 43 fife s v A g
SIRPE Sy BT 7, TRIC T R T HE BY ML R FEREAL
FRERR R AT BRI o (T eh B B T AR 280 1
ghNy, 25 R ER RPN S M B R VR RE S AN, (R AR
R BE R A ORI, W N A BRI AR AL

2 T o4

2.1 TIEHR

ATH AT HERAHILHX, AREK, HEEEN
HFIZ 0 B BRI B AKM, AR 6. 2kM, BEETTALHL
2 15kM, HUFEALE O JEH P O BR R oK
B, Fofth 3 MUAC AR XIS, Hebhs T, A
Bz 10m, SN T, T EEZE. ERENE
[y 61. 5m, FE M TR EMM IS E R, SiTE
ORI HESE-HELE Y R 450, HAFAE R e o

% ARV R S S 5 A v AR BR ¥R 50 47,
SER LAY S TREREB AT, PUE R FI
%N 6 (0. 05g), HufZ oy 41 N5 —4, I ) o 11 28,
FRAEJEIN 0. 35s, BERGZU B R0 R S R B oty 19
0.04; HRKSEEZEAA C 2K, FHAKEN 0. 4N/,

175



@ VISER TREGRUE - 2022 %553 #124H

Engineering Construction.2022, 5(12)

ARBRE A THERS, XU RN TR R B 1. 1. 1 ESIER TRBRERS
e 5 AFE B CH: DA
: I ki () FERE | -3732.2 | -8361.6 | -4560.3 | -2832.3
FETR | -3673.5 | -8307.0 | —4511.1 | -2783.2
HsE | HK 2.5 0.2 -0.1 2.1
(kN e m) | FETo 2.5 0.2 -0.1 -2.1
X By | BRI -60. 7 -35.0 2.8 0.4
(RN | BT | -60.7 -35.0 2.8 0.4
Y B | AR -98.7 -43.1 34.8 66. 6
— kND | BT | -70.6 -11.9 62.9 94.7
"- ﬁ_% —— X [assE | FEE | 241.6 97.5 -22.6 -68.9
(kNem) | F:T5 | -235.5 -235.5 213.9 321.3
Y EEssE | AR | 17301 88. 2 15.9 10.5
(KN-m) | 4T | 168.8 -81.3 2.3 8.6

*2 FEHERTHRBMERNS

5 AFE B CH: DA
FEE | -316.3 -872. 1 -450.0 | -202.5
A (kN
I | -316.3 -872.1 -450.0 | -202.5
HsE | HUR 0.1 -0.1 0.3 0.0
(kN e m) | FETH 0.1 -0.1 0.3 0.0
X [ | FEE 6.4 -2.9 2.4 1.8
CRNDY | AT -6.4 -2.9 2.4 1.8
Y By | AR -6.5 1.0 10.5 14.2
CRNDY | AT -6.5 1.0 10.5 14.2
X A | AR 17.4 5.3 -26. 6 -31.9
RN=m) | FETH | -19.0 10.2 24.3 36.7
Y s | AR -18. 4 -6.3 6.0 4.8
(RN = m) | T 17.8 7.6 -5.6 -4.9
B ERATOUE 1, RMEER A EER T, BT K
HHVERSL, B EARSZBOR BT SIS 5

FEF RS IRAL R, SRMEHDERIHEZE S 52 217
HEA ) T3P B TR IR Iy THE, HESRR
Mhr ) M BEAT IS . 85 ) THLHIHE R 00 51
LRI 3 K 4, RIS ST HE SRR 1 45 B 4

3 [EHIERATARIERREAS
BEUHHT S (kN) ISR (kN » m)
B3 BRKETEHEE me lmnaen| WEOLE
RE DO e x| v | x| YA

2.2 BEEEIER THAASH 1 J2(8/A~
9 T FRRVEE B 5 S AR A K P 103 0 2 AR S R R e
RSRHERERIET T, Asospursmgea g pras~) o b ol o ] e
8 HhAE C ). B (6 2 7 HiAE C ). C (10 |2 6 Hh%2 D ) ©)
D (12 ]2 5 Fz C Hh) RHAEEAHELR. (é/ofm 0.0 3.6 0.0 |-189.6|-405.9| 0.0
EREMEHAERT, RN ENTE 1L 2, g
SRR I N MBI E 3 FIZ 4. (5epy| O 3.5 0.0 [-195.9|-461.7 | 0.0

176 Copyright © 2022 by authors and Viser Technology Pte. Ltd.



TFEEE - 2022 %55%: #5123
Engineering Construction.2022, 5(12)

@f VISER

*4 FEHIERTHRBERRAS

5 AFE B 4% CH: DA

ChND | RETH | -13.3 -10.1 1.1 1.2

X [assE | R 33.5 24.4 -3.2 -3.3
(KN *m) | #:T5 -41.5 -24.6 -3.5 3.5
Y e | ARE -7.5 -9.8 3.9 4.7
(KN e m) | #:T5 7.6 11.0 -3.7 -4.6

, HIUE | BRI (RND RIS AE (KN e m)

25 b D)
(KNem) | Xm | YA X[ | YR

4 J2(8/A~
B/ 29. 3 2.1 2.4 | -12.4 | -22.1 | 2.9
()
6 = (7/B~
B/ 60. 6 1.4 3.8 | -24.9 | -44.8 | 2.6
()

10 2

B 0.0 0.4 0.0 | -25.6|-49.7 | 0.0
(6/B~D)

12 7

B 0.0 1.0 0.0 |-26.3|-56.3| 0.0
(5/B~D)

oL ERFT A Y, SRFEMDERIHEZLSE, 768 A
BAEAN, FE B AR URINS, O T A R i 7K
o, AFAERORERL (D A1 1AL TR AR A 42
2, JLVFAEAERF .

2.3 KFMBEERTHANS

SR P 32 7KT A 38T MR AR PR AN XUAr P Al £ X
Ao AR MR A PSR X 5 7 AR KR BN AE A
e KT 1A 3t 7 A A PN 0 HEAT 34T o S TR AR S e TRy
HEZE AR HLA] 2. 2 45,

FEACFHIRAE T, RUAERI A E R 3& 5 A3 6,
HRAEAER N EWNR 7 K 8.

®5 XEMEERATHBMEAD

HI# 5 MR 6 [T LR Y, BJRBHELE Y 1RKF
HOFEAE TR BTS2 (s 0L X Rk, RAEAS M A B AL, B
TIRVEFEHREOR, TR AR ARAE, RS HEN .

x7 X EHEERTHEMERRAS

) HAE | RUET S (kND PRI ESHE (KN e m)
B kN - - - -
(kNem) | X Y [ X [\ Y [r]
4 J=(8/A~
=8/ 19.7 4.7 7.1 -2.8 -1.8 7.4
C)
6 )2(7/B~
B/ -5.3 8.6 17.5 -2.4 6.1 13.3
C)
10 J=
= 0.0 7.4 0.0 -1.5 5.4 0.0
(6/B~D)
12 =
= 0.0 6.5 0.0 -1.2 5.3 0.0
(5/B~D)

=8 YRR T HREMELRRAS

A | R (D R KN - m)

Bl (kD
g A B | o | om n Wew | g | Y@ | X | YA
b (0D iR | -279.5 24.1 24.1 537 4Eé§/AN 46.5 0.7 | -1.8 | -0.9 | 2.2 | -1.2
KT | -279.5 24.1 24.1 -53.7
- 6= (7/B~
| R 0.9 2.8 0.9 0.9 o 34.1 1.0 2.8 | -2.0 | -10.0 | 2.0
(RN = m) | T 0.9 -2.8 -0.9 0.9 10 2
X gy | HE | -16.4 253 242 | -20.6 L I D e e e e
N BT 16,4 25.3 4.2 | —20.6 (1/25[)) 0.0 0.6 | 00 | -1.5 | -5.5 | 0.0
viE sy | B | -7 6.4 -7.0 -6.8 D — ‘
| gl 7 oa o o s FETHUEVE T, SR E IHE 22 (1 P 71500
i . . . . P T AR
NP e 58 04 70 58 h?AfFﬂﬁﬂiifﬁﬁﬁ1<t§1u $£H%4Lﬁi§?ijﬁkf+ﬁf fji’q:é?
e [om T o T e T oes T g | AHEHRT A, R (D ;T4
— . ' ' : M RINELE L, [F) B AE SR 2R 52 F1 R — B
Y s | AR -49.3 -63.0 -57.9 -49.1 3 4558
=R A
(kN e m) | H:TR 43.3 59.3 593 50. 7 X s ] 43 e e e e
it RSERY R R RE R 4 M 1 R RS ST T b

*6 Y EMEERTABMEALN

i) A K B # C #E D 4
FEIR 279.2 107.7 130. 2 144.8

i (kND
HW | 279.2 107.7 130.2 144. 8
W | HE 0.8 -1.0 -0.7 -0.8
CRN = m) | T 0.8 -1.0 -0.7 -0.8
X 85 Ay | HER -2.7 -4.3 1.5 1.9
N | BT | 2.7 -4.3 1.5 1.9
Y A8 7 | FER -13.3 -10.1 1.1 1.2

Copyright © 2022 by authors and Viser Technology Pte. Ltd.

REATHT, MRIEAMTER, BHTUTFRSG®:

(1) [FE I8 B EAESRREAR L, AR B i 1 20
T, BRTARZHEALAN, EABEBRIIET SRS,

(2) R PHTRHES =R K 11, SRR E
HEZE AL R A FE AR A R 2 A, AP AERER I () 77,
NEL R B, AT RHEAEZL S RESL R, HZ )
PR AN A R R —FL

(&% xHk]

(] AREREEZLT. EARELITAE
(GB50011-2010)2016 4 jR [S]. At o : = EZHA Tk d iR

177




@" VISER

TREEE - 2022 555%: 5123
Engineering Construction.2022, 5(12)

#,2016.

RIFEAREFMERZLT. 5 ERABELEHEAN
2 (J6J3-2010) [S]. b7t o EZE 5 Tk R4, 2010.
B1X =, Imath, H¥ls. e BEAMEAEEMTEN
e AT Gt [J]. 4 4,2012,42(1) : 54-58.
(4] R %, EHEAE. 5 R AE S 30 BN AE ST 7 35 45 M B AR M
AT [T]. W A, 2013,39 (1) : 24-26.

(Bloka#t, kB L. EW A EEEERANAERITRIT
[J]. #4 4 4,2013,43(7) : 59-64.

178

(6] R M H, HRE. MAEREENEL-BZOTLEHZH
LEN- T 2 S B -~ s S -
Jfi,2014,30 (1) : 20-25.

(7] & EWAEETEMNREE G2 HTD]. L8 %
BHEFAF,2014.

(8] = BH. 2 An N AHAEAE 2 — 420 1] 46 A% 1A 2 [D].
M TN A, 2016.

EH /- iR (1992.6-), REAZ¥, AFITE, ER
TR RA G, kiR, TEMF.

Copyright © 2022 by authors and Viser Technology Pte. Ltd.



