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Analysis on the mechanical performance of steel reinforced recycled
concrete frame-infilled wall structure based on Perform-3D

XUE Jiangyang, XI Yu, GAO Liang
(School of Civil Engineering, Xi‘an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: Based on the experimental study of three 1/2.5-scaled model of one-bay and one-story steel reinforced recycled concrete
frame-infilled wall with recycled concrete hollow block under low cyclic reversed loading, the software Perform-3D was used for
nonlinear finite element analysis on the frame to find out the subsequence of plastic hinges, the load-bearing capacity, the stiffness
and the ductility was investigated under the horizontal loading considering the parameters such as the axial compression ratio, and
the width-height ratio. The calculating results agreed well with the test results. The factors affecting the F-D curve were analyzed.
The results show that with the increase of the axial compression ratio, the horizontal load-bearing and the initial stiffness of the frame
increased, but the ductility of the frame decreased. With the increase of the width-height ratio, the horizontal load-bearing and the
initial stiffness of the frame increased, but the stiffness of the frame degradated rapidly at the later loading stage and the ductility of
the frame decreased.

Key words: steel reinforced recycled concrete frame; recycled concrete hollow block infilled wall;horizontal loading; the finite

element analysis; mechanical performance

FRATRBEL ) A enl s TR AHERE BT RRSE
ST IR e, A1 T AR L M )
BB E IR B L 45, MHGSHMERKRED
s BURMERRIF LA, AR LN A TS
Sy, ATDMESSH B A EMIER, KR T
THERBELAAR, RN, "TSLBBHR AR,
TREEAR, RBIHEGAMM RS R. B, H
AR RUAW P AR TR e L 5 AR AT T IR SR B
58, SCHRI2DA 10 ARG A AR s - SR i BT PE g
IR RRY] . BT LR R E 32 B9 R ) B i
TR EZEWR R SCRRBIN 17 ARZUHA P AR
i AEREAT TR R A A R SR AR A 5
W5, 255K BUR AT AL TR e AL HURR AR R 4T,

WimERA: 2014-04-29 BB 2015-04-11

BYES LG Al bb DA R AR G 46 3 2 S MR 1 H R ik
R R HE . DL Lo 3 B R AR
T R, RS TR AR TR R ARSI 2
PIRFFEEN SR . a4y, TEREZR S v £ P 5
OB TR FERE AR IE 8 25 W — S R w4 b1
(A5 B a5 OmIde AR a5 O mIde
BRI IR SE LRI FREUR, XX g
RUE SR BRI R AR 2 Y. S TSR
B0 A TR THE SR — P AR R A O BB SR
IXFHTRIEE A ) 22 kRl ARBTG5 MRS A
REMBEMRTHRE, @A RTKE
Perform-3D BEATEME, MR SEE TS5 M
T 2MERE R

ESWA: HRAKPFEEUE (51178384); (RS d SR H AR H (2012-K2-12); BRPEA B A SURHE 20t e iR (Bob&%

(2010126 5); BRPHEFETHRIHRIBIA (127K0902)

{EZE: B (1970-), 9, #i%, ERMIHE-REELAA M RIEIMERESDZE. E-mail: jianyang_xue@163.com



182

S

B O B B OK ¥ i (BARBEER)

47 %

1 RGEHA
1.1 Wt

3 AR AR 3% 1:2.5 46 ROBE TG o2 B T4 1
AR AR, 4EROMEQUERYZ ) 1 440 mm, P55 RE
2280 mm. PHHE R Fbxh =150 mmx240 mm,
AT R SR b x h =180 mmx 240 mm. HEZLH:N
BLE 14 5 T, 3 B AL RS HRB40O, 4 f

el HRB335. HER R AR LTRSS Blfi
T EEHTE AN 1 fis . IR KR AR R AR
Hy 100% B P ATRE L, ARGE AL DN 15 1 A TR e
SEJF ARG T8 BEFIAME A 52 MPa. FA TR BE L ik
HRbIE R AT Mb10, AR AT I 7 P AR TR E AT
AIHLRITR EN 2.7 MPa, HiJETRIEN 5.6 MPa. ikff
BSHOE 1, WRTMAHTRJ) APERE WAR 2.

280
Sl i S o] N 10 eszs
" E < 'N'[—— 1_41" Tm i Ty 25
H 273
= | || . Haz _ ;
283150 = 2340 q™ 2 I 1 2214
3 =t =====£ f (23@s0) ) ' |
=, H | |
| 3720 | % 43214 1 240 1]
B R U R REA . BN (BB mm)
Fig.1 Geometry and steel layout of specimens (unit: mm)
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Tab.1 Parameters of specimens
NGy HhE LG n i i b B/H T3 B S 2% HEFF ) B 7/ mm
SRRCF1 0.4 1.7:1 MUS5.0 400
SRRCF2 0.6 1.7:1 MU5.0 400
SRRCF3 0.4 2.2:1 MUS5.0 200
F2 WEHRBENAF R
Tab.2 Properties of steel
IRz EN MR E/ MPa JEARIRE f/MPa  ARFRIRJE fi/MPa K3 /%  JEREL A/
®6 2.66%10° 415.7 534.9 25.4 0.78
$8 1.99%x 10° 508.6 659.7 25.9 0.77
®14 2.02%10° 494.1 665.7 34.2 0.74
Q235114 2.08% 10° 286.9 4133 38.8 0.69
1.2 fnEHlE
TR, B S FEAE TR 0 5 1) o 38 2 P HE ] ]
(% i Fikfk SRRCF1. SRRCF2. SRRCF3 [yl [ : }
JIHE S 31 500 KN+ 750 KN+ 500 kN), Fff . 4 4
2
FREE, REAER MK RE W, KPPk . T
FE P AR B B 1 320 mm. RB AR R A 2 am e n At
- A TN, BN G RIS # i), S T L
TEEF 1K, GREIE A AR, $Rm IR VT =4
REHOIATINR, SEIRIR3E 3 3, B RIEE MW 0 L
L) 1/20 Z550A5%: . AR MR E A 2 PR . = e >

LR A% 205 3 RI%E; AETFrTi; SR ARfEshes s
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Fig. 2 Test setup
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Fig. 3 The division of fiber cross section
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Fig. 4 Comparison of F-D curves and comparison of stiffness degradation curves
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Tab.3 Comparison of the test results with the calculating results

AEA R JERRATEE Py/KN ARG Proa/ KN BB 7 3 PN JHIRDEES 4y/mm AR 4/mm

—+—FEM
test

T

AN

K/ WN-mm!

i P AT W R W T | 1

FARN

SRRCFI RIAE 296.06 441.11 374.94 2.37 14.64 6.18
MERUE 316.06 469.54 399.11 2.44 13.43 5.50
/% 6.76 6.45 6.45 2.95 -8.27 -11.00
SRRCF2 RIE 328.33 460.08 391.07 2.70 12.19 451
BEAE 348.42 482.06 409.75 2.92 12.57 430
E5/% 6.12 4.78 478 8.15 11.32 -4.66
SRRCE3 RIAE 348.64 461.30 392.10 434 17.35 4.00
MR 366.49 484.20 411.60 3.61 16.58 4.59
ER/% 5.12 4.96 4.96 -16.82 -4.44 14.75

i BRI AT 2 1 85%, B Pu=0.85Pma; p ANIBBREMERE; 25— (BBUA-RINME) ARTAH X 100%.
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Fig. 5 Comparison of subsequence of plastic hinges
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Fig. 6 F-D curves with different axial compression ratios and different width-height ratios
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Tab.4 Influence on load-bearing and ductility under different axial compression ratios

HilE B n JE R A 2 Py/kN VEEAFL A5 3 Prnan/ KN DERSHEE: 5L 1
0.2 291.45 439.98 6.99
0.4 316.06 469.54 5.50
0.6 348.42 482.06 4.30

®5 FEEELXEEMAE R RIS
Tab.5 Influence on load-bearing and ductility under different width-height ratios

vim b B/H JE B 8 Py/KN VEEAE A 3R Prmar/ KN RERSIE I R B v
1.2:1 254.78 379.22 6.29
1.7:1 316.06 469.54 5.50
2.2:1 366.49 484.20 4.59

ME 6av K 4 WTDVE W : BEERELAIIR,  BEEXdhm TR — 2R . X T E
SRIWRCPRBOIA T — 25w MELS 02 1, IR E SR EE LM ™ BRI, (HRE{R%E
LERMIARE I A 439.98 kN, Y E LR R 04 0.6 L —BAFR, BEREREIGER, AT EA
i, HARENHPIER 6.7%M 9.6%. fEPE T/ MREMK, SiMNIEEBLmR, HBRSZMeRT
M, ARGhEL TR&ILPES, BAEMEL o mk. EEMELRBIR, SHNARITE
AR, SRR EER AR R R TAER B,  PERBH 6.99 FEKE] 4.30, WM. XEBRH
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