Vol.48 No.3
Jun. 2016

BARE B3
2016 4 6 H

DOI: 10.15986/j.1006-7930.2016.03.002

RUISR B+ F A P ERFLOER IR M RE iR Be X EL o2 47
ik, ik, A, Rk, AR

(FELHEFBE R LARTREEBE, BRI P§% 710055)

T : AT ALEA F MR AEEEL. (SRC) REAMERMSURLEAE, &30 USRS irE SR 7R R ki
By, REHBORER, oArHuEm g, S8Mm%. A ik FEREAES) . WIS HaeE . 45K SRC
SIEALHEZERF A TRAL SRR SRAE 9 AR UR VLR, W th i, EMkhr, FEABAET)ME; SAUHEZUMIML, SRCH
TEM: P HESE A B S B3 SR FEAR AR ) S KRN R0 B, AT I P b AR, W IR AL FEM ZE AR K
REIR: RIAREEL; SIBARHER; IERE; HUREkAE
FEISES: TU3R.2 XHEARERRD: A

PIZHEFRHOR R (HARAR)
J. Xi'an Univ. of Arch. & Tech. (Natural Science Edition)

SCEHES: 1006-7930(2016)03-0316-05

Comparison and experimental analysis of the seismic performance of steel rein-
forced concrete exterior frame and middle frame with special-shaped columns

XUE Jianyang, YANG Qingfeng, LIU Zugiang, ZHAO Hongtie, ZHOU Chaofeng
( School of Civil Engineering, Xi'an Univ. of Arch.& Tech., Xi'an 710055, China )

Abstract: In order to compare the seismic performance of steel reinforced concrete (SRC) frames with special-shaped columns at
different spatial locations, two models, an exterior frame and a middle frame, were tested under low cyclic reversed loading. The
failure pattern were obtained and the mechanical behaviors such as hysteretic loops, skeleton curves, carrying capacity, ductility,
energy dissipation, stiffness and shape steel strain distribution were analyzed. Test results show that SRC frame with special-shaped
columns satisfies the seismic design principle of “strong column and weak beam, strong joint and weak member”, the hysteretic
loops are plump, the ductility is good and the energy dissipation is strong. Compared with the exterior frame, the middle frame has
higher carrying capacity, stronger energy dissipation and larger initial stiffness, but the ductility and rate of stiffness degradation is
not as great.

Key words: steel reinforced concrete (SRC); frame with special-shaped columns; quasi-static test; seismic performance

WANHEL. (SRC) SPRAEGMEN MBI | oo
GEMIER, ROERTERMARME, BRI,
WIS, Wi RSN 7, umikeeir. sRe 11 IR SHIE
SIUAERERALE LS IR R, T DAY S HHE TS BV S5 S 0 A SRC 57 JE A 320 AEE 2K
(SYBK) RIHHER (SYZK) # 1M, HIAHE=

A R SRR LI REH fa
TIAEME MR, eI PR TR B MERAERMSRIESISRCRIEAE, HEARHRER M
IR T2 IR B LR SRR R P

JURE, FIEAEAE L, mRREETR. H
% F-SRCF A R HHE S s ke C e DLABIFTR, BOFSBINRIR. N 5L REM

1T8% , (HEFXT SRCRIEAEAER SR BT SRR
AR 71388 3o X 1A 2425 P SR A SRR AR AT T U3
TR, PREAREN: SRR A
RIFRPIRIERE, RN T RIRIVEX. [HZ
AP B B, REAERM RS, A
AESE & RIESRCATEHMER M HE 5, H T RIEHE
JRERAIHERR T AL B S AL B AR, (A3
MR R . P, ASGESRE RE IR %,
X I SR AR 5 R R R HE SR P HESR I 90
FRRBRET T X A

Yis BHEA: 2015-04-29 EXFEHEA: 2016-06-10

BRI, BB EIRGAM, LE SRR . B
THE T o R BRI, H— BT LT 2
R NARAE T R AL

HE SRR v i 8 A S SR 0 by 42 T R
HIFEEF R UTE AN RS P AR 4l i S AR U |, 4
AT IILAE —RTE BRI TR . AER Y
KAk, B AR BT A AL b U P, 3
Bl 1K BEFE ALV BORPAT 5 v 1) AL 10 B it e o A
148 5 IR A BV B BN R4, B2
AN FORMATEE ) SRR ISR 45 SRR L SCRR(2]

EEUE: EH5KHARMEREEGIH (51308444, 50978217) ; BRIGH B ARBHEIERIBT ST R0 H (2014JQ7288) ; BRPE & & [T RHIEVHRI5T H (167K 1464) 5
7G4 TR RS BT I BA U RIS H (20 14K CT-3 D)0 LB FIRHE R A F RIS (QN1408)
fEERN: BEBA (1970—) , 5, #id, &%, FEABWSRELHAEHR TREMHENS. E-mail jianyang xue@163.com



%3 BEREPH, 4 AVRVESE L RIBAE AR AE SR HURR M AR IR B X b 43 e 317
g M‘) 396 66@100 206
s= 2 (sl = o = L~ oﬁ‘ [ ¥
8 sl 4fa  5]s i 3012 " 3en !2
L sl el (3¢10) (210)
S sl v oalle Y al|s - -
B 51 5| ] Q
s sz 0 4fjls T 5= Gs10) 3012
o1l 20|12 1)L DZ'ZG (3210) i_\_\-
g T, o100 ) 200 | T ) 100 | 100 | 100 |
700 | 2400 | 2400 | 700 5-5(6-6) 5=5(6-6)
® SYBK SYZK
() HEZLELH (b) B
S (b=40,=14 b=40,r=14 =40.1= b=40,1=8
3 oty ety g0 o)
il b=176.1=5 s _ > - Ics
L L IR g [T baviis 8 .
g P - ’
8§ s T b=204,=5 - -
R = (b=40,:=8) o o M -
b=192.r=5 b=40,=12 S \l S I 1
§ I = ./ ] B é:l93.5,t:5)§y oﬁ ;%y
- n S || whm [N pe204.5 (40) Sp—204,~5) == (40)
46 4(40)36 L I
( )44Hoo L 200 L_J[%( o Hoo L 100 L 100 . | 100 | 200 | L 100 | 100 | 100 J
EEED 2-264-4) 1163) 2224
(c) SYBKAE# i (d) SYZKAE#
B LRI R KA
Fig.1 Geometry and steel layout of specimens
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Fig.5 P-4 hysteretic loops of specimen
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Tab.2 Experimental results at main loading stages
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Tab.3 Equivalent viscous damping coefficients
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Fig.7 Curves of stiffness degradation
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