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Fig.1 Test setup Fig.2 Geometry and reinforcement details of specimen CW~1
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Fig.3 Geometry and reinforcement details of specimen CW-2
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Table 1 Mechanical properties of steel bar and profiled steel
R fy/MPa fv/MPa /% E,/GPa
8t e 370 448 15.0 196
Qb4 669 836 7.5 206
BMLasx4 327 463 28.3 210
M 603 314 448 30.3 196
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2.1 ARHTRERIF

F2HCW-1H1 CW2 WHARFAE W BERFTE BEREROLHE. F. VRGEFRKFER, E
HERKMBF R HEE; F, HiX G BERKFHR, 2 HIERFRE; F, HiRERBKFHR, 24
E B e Fy/ Fo BB

%2 FHROBGHERLHE
Table 2 Experimental results of carrying-load capacity
it F — EREY — EREY = Y
%5 kN EM pdo] Jo—— EmH s - EMH i A
CW-1 343.76 421.98 426.37 1.000 565.29  560.61 1.000 0.746 0.761 1.090

CW-2 390.35 492.31 553.85 1.233 729.57 783.67 1.344 0.675 0.707 1.000

HE2TR,
1) i cCwW2 MARFR LA CW-1 FIRE;

2) R CW2 BERF B ik CW-1 HERE, KRTRERAE CW-1 BEEFES. HP(ERHE

FXME), CW2 B IRFTERE CW-1#8ET 23.3%,CW2 BRBRHER L CW-1 85T 34.4%;
3) X CW-1 #4838 e IE 57 m P08 il CW=2 X 9.0%, BLHH R CW-2 M BH B JF BR B ik B 7
BHERIRK, ERRFARNBRERK, XHEMFRERHE".

2.2 EEMEMREDR

CW-1f CW-2 MU BREHEZHEMERE 3. u; YBEOCHESTHMKEMR S F—=EELHHE
BAKFRB uy HE us HEABEREB  us HE uy HEHRERRERUB (KRB SIEEHRRAE 85%
RN ) ; 1= uo/ uy REGOE B EERE, ERE o B, u, M uy HBERF R LR LB HIE.

®3 HONEEUBRESRETRE
Table 3 Experimental results of displacement and ductility coefficient

R o u,/mm uy4/mm P

%% Ef W ERASEEME ER REe ERAdEEdE 0 HNE

Cw-1 uj 6.13 6.53 1.000 26.62 29.38 1.000 4.423 1.000

CwW-2 us 9.53 9.67 1.517 57.711 60.73 2.115 6.169 1.395
¥R 3 A

1) CW2 A BIBIRALE o, EAPEEL CW-1 & T 51.7%;

2) CW2 A BBHENY o ERAFRMER CW-1BET 111.5%, HEFLHIH B K TN
ERMBEEFWH, HH CW2 N BERIIBMBEREREBM A BLIREK, WRRAYERNER
Bk, X KEAE—RAMN;

3) CW-2 WEEHEL CW-1 BERE, CW2 EHRRBK CW-18ET 39.5%.

2.3 HEHMEIF

B4.85. 8635k CW-1.CW-2 RN “KFA-EBTAEMNE" “KFEAN-FEBETRAGLE".,
“KEAH-FEBSAMB HHEEER. o, VB em EEAKENS, u, I 1.66 m BEAFEHBMNRE, u,
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Fig.4 Hysteretic curve of specimen about F and u

u,/ mm
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Fig.5 Hysteretic curve of specimen CW~2 about F and u,

800
400
£
R,
-400
600 X 4 1 i a1 . =z
-35-25-15 -5 5 15 25 35 80970 ~50 -30-10 10 30 50 70
4/ mm uy/ mm
(a) CW-1 (b) CW-2

He6 “KFH-TBETAMB HFEHE
Fig.6 Hysteretic curve of specimen CW-2 about F and uj

B1 P 4~ 6 F] I, CW—2 B9 B EI5F B CW—1 (0 EI SRS, sh b Mg s, AR 4 S IR
B RN EERE.

2.4. FERESEHS

HERFRAERYBRRRT EWBBERENRAD. —BEE, BERRETE . SHNEEED
AR BTFARRARS 2 AGFANMBIBAF AN SO A EER XERHFRHEATEMRESE R
RAE=RBAESHEBEN LR ESRFREER DN 1 MER. SXa BT, TRTEMN 2 4
HREREHERARE 4,5 CW-1 I, CW-2 fUHERERE IR E T 163.89%.
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x4 BONEEEIIE
Table 4 Experimental results of energy dissipation

PR

s m(¥H)/ m(WHTR)/ W% #eHE Ep/(GN-m)

e ’ kg kg Rt Ef i1 HH/%
Cw-1 81.03 0.00 0.000 15.13 15.71 0.00
CW-2 81.03 44,48 0.354 37.45 43.92 163.85

2.5 HAEERRDRRIERA

2B OEIR AR SRR R 3 he FEREIE
TEMBHARRLE 7, BABMBEEO0.2% ZH,
CW-10 he ZET AR, REEXITHEREER
SR, FEREERE R B AT 0.2% ~1.0%, FE
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EXNHBABRENSE. X STEXRREXY, £
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Fig.7 Equivalent viscous damping versus drift

IR, WARF LB A E R T H CW-2 8 ke I
B, BIREE;CW2 BRI AMB ARE 2.5% 6, BORA FF MR, SERBEHERE, CW-1 8 he =0.07,
X CW-2 5 he =0.14, LTI, NERHTRTEERSEEL RO EMEREES.

2.6 WIRBER AT
2HMEBLERENEAEANT RSN RATERESNE 8 FiR.

. () NEURHATRREE L A A H K CW-2

8 BKES
Fig.8 Mode of failure for core walls specimens

SHTE 8 W, O H B ER AU T : . :

1) CW-1 RS, RS NS HAE B R BR. MBEH, BRSSP 24 FRAEREM 1 £KF
sk, RERR, ZHAGREENW, TERELRER, WHERERES, BREERAL, RERAR
2 E R BR.

2) CW-2 85 CW-1 B8 & 4 f 8™, DR Ad A2 105 1 0 26 1 K P 348, K P 4 1 2 0T T % R
ERAI L. BIMBEE, EHARBRENESAKTFRERERN LR, BRBEAKBMEHEEK
B, WASER ARERLRER, SHAGLEWE RAIREN. RERAET MY TR,

3) 5CwW-1 Mk, CW-2 RSV BN EZ, S 515, LAKFHXBERE, REERRIBIER
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TR Y A R, R AT SRR B TR
3 AEAHIK

REFAERY, A XABRHTREE LA R OMUTHBRAE, RTAMEHL. LiAFHETH
BRI 2, MIMEERERERN. AR, FEKTBRIT 6 % Hr 89 135 9% 5 & B W5 B IR B H1
B, AT T KT IR 16 AR 32 i X B8 1) 3 A R 5 D B0 23 1 0 R AR A , 7 o 0 il RS 4 8 P A
BREABD, HANATFER, REX AFERN N (h, - 1.52) BEEAN BRI HRURH; ERE
K, Z B KV B R 8989 /138 o i R R R AW R KRR, V47 F A F 87 e R R B w4
MMGHTRARED, FAREEERR, FUXBLER AR TFEHIE.

3.1 XERF

1) BERRETE;

2) A ZURBRELHFIIER;

3) REERLHN A-RAEXZMELERANTRELEHITHIERE, .<0.002 B HiHWL, 0.002
<e.<0.003 3 B MK FHLE, BELRBENAMERK0.003 3, RKEN HBER LA EBRETERE fos

4) MBI A-RERZR N JRIRET A RBYER R ;B AR S 09 5L BUE IRGE .

3.2 hFEHE

EREAHEREL AW NS EEA MR b AXBY TREAHEZOERROZE
AE TR, LA 9.

N
,f’ } h15x | 15x |
\\ /\/ / 'Qi
X
/ 1
PR / L aé
Ht L Lal
:b B (a a1 ay, bwL _I'_bw .Q:,I
F A  NYAR &
A N DAL ’

B9 XKRUEKBAITHEA
Fig.9 Mechanical model of capacity of big eccentricity

BBETFBRERE, M 2<Eph o, BEIKROZE, HMARZEXEEN
§,=0.8/(1+ £,/0.003 3E,)
KREHFRT, NERARELCEH AR AXTHER(Q) ~KXG)HH.
Y 2<p,, AT, '
N=flA+ fLA = fyA,~ foAu+ faAlbsine — f 4 A ysina —
2fyubuPulby—1.52 = by) + fuh,x; (1)

N(eo %"’i’%) =fyA,( hw—a,—%) +f,Aa( h'—a,—% +2fywl;'p,,(h,,-'
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hy—by

1.5z - b,,)( + %) +f.|,A,b( hy—ap— ";—) sina +f;.A;( % - a;) +

Fa] £-a) + fanu( £ - i) sina
A,z WERLZEREE; fLu WB OB FITFKEME N ma 8 b f, VR OHEEK
TR R E BT SR AR E ; £, AR EEAKF IS e IS ERE; £, ABALE
ABZNAMRBGRE; fL VB OH AR ZERNNERE; fo B O RN ERIRE; fu b B
LEPRNBERERE; A, MR OCEEEKTFNET MO ASRNAGEIE; A, AR LHEET
KFMBH B BN EAFSEF; A, AR O AP ZRBERNER A, WG OH ARSI ZER
WHER; A A OCE P RUERARNET; ALVEOCHE TR ERNAZNER; f. BRI ER
Bl o HERBEMA N A0, IBEHERE b, VEREE; o, W EITTKEMEFT MR
FECE S ANGEAE; eo HMLIE, eo=M/N;a, AR UCHEEKF MBI WH I AEZ AL &
HEPIBREENEZHES o, B OHBEK TR Y EZEAG S A SBBEEDZNE
Ba, WELHARZHNANS N EABELNENER o, IR CHARZTERNES HAPIBEEN
FAERE  ap, AR RPBRELAZNES o, Y EEUAMRIBELLZNES.

L 2>p, B,
N=f,As+ fiA.~ fyA,— f.A.+ fiAysing = fpA gsina —
2fywbupualhw=1.52=0,) +2fqbpz + fa(hu—2by)by;

Neo-2=+Z) =0l ho-ai=Z) + £uA B 0= Z] +2fpubupnhn-

he— by
1.51—bw)( 5t

)
%) +f.bA.|,( hw=ap— %) sina +_f;A;( %—a;) +
by

f,A;( - a;) +f'.,,A;.,( 3" a;) sing + fu(hy=2by)bw = '2

REKERBAH
F= Neo/H (3)
A, H ABEAKFINB S EXMBEERS; F AKFEARS.

3.3 NgR

LERELBOHEANERGRRELI AR OEHRBREAR ST HAER S LRELBEME 5 K
w, B A BT, WA LR REE, B R TR GUERE.

xS BEUMSERAREDNHNEZRESLHNERHLER
Table 5 Comparison between calculated and measured results of ultimate loads

HURT IE [ L /KN 1 L HE /RN FiE HHEE/KN HARE/ %
cw-1 565.29 560.61 562.95 543.25 3.49
Cw-2 729.57 783.67 706.68 674.32 4.58

4 —I:Iill?,

1) NERTREET AR OHESEEBRELROMMNL, HARA B GHRIERERS.

2) NERHRRET AR OMELEEREL B OHERE NS ERS, EMRAMLBAKLT, N
MM RIESE T A&7 O KRR R BT R, SRR,

3) NERHIBRRETHSHOHHRES A, REFHEED, Wﬁ%ﬂ’iﬁﬁéﬂ‘)ﬁ%ﬁﬁﬁﬁi’lﬁﬁ
TRENAR, BB TRELREEKFNASIRPHRERS.
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Experiment and Analysis on Seismic Behavior of RC Composite
Core Walls With Concealed Steel Truss

CHANG Wei-hua!, CAO Wan-lin"2, ZHAO Chang-jun!, ZHANG Jian-wei!
(1. College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100022, China; 2. Key Lab of
Urban Secarity & Disaster Engineering of Ministry of Education, Beijing University of Technology, Beijing 100022, China)

Abstract: To improve the seismic performance of the RC core walls, reinforced concrete composite core walls
with concealed steel truss were proposed and systemically investigated. Two 1/6 scale core walls specimens,
including a normal reinforced concrete core walls and a reinforced concrete composite core walls with concealed
steel truss, were designed. The experimental research on seismic performance under cyclic loading was carried
out. The load-carrying capacity, stiffness, ductility, hysteretic behavior and energy dissipation of the core
walls were discussed. The test results showed that the seismic performance of core walls was improved greatly
by the concealed steel truss. And the calculating results were found to agree well with the actual measured
ones.

Key words: reinforced concrete; steel truss; core walls; seismic performance
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