Ho2B A 1
201241 H

X % ® I K % % R

Journal of Dalian University of Technology

Vol. 52, No. 1
Jan. 2 0 1 2

XEHS: 1000-8608(2012)01-0066-08

9§ T Bk &5 0 v 408 90 T 5 AR I S8 I i 40 F
Fop . Ak o

(1. kﬁifﬁik MERABIREREAERE, A7 K#&
ETHRIRREREN, L7 K& 116012;
S.JWJEI%:% EARERRIFARE, LT kKE  116024;
L AFFEITEL AR 7%k, A& FAmEsH 010062)

ORI, E A o,

116024

FEE: olur sty b sk R N AR R &t T 12 AN 4 R AR R R
KU KRR TMEARAGTERNARS. RS RN TR EEEZ W, S0 H

HARMEEREEHNME 2K 0.022: 18, KUENRRAEK IR LR T EHTENERT
HRGT 3830 ERBAERGEM L AR T ES & EARW 6N B E ),
Babk BARURMNE AN ESHARGEZ A RN P E, F2 T E D BERE A E

BN WG R G R R A A Bk R

g TR
FE4SES. TU375.2

g T RN 5 4R AR

B AT
NEARER . A

0o 9

et JIR £ 1k S 0 A7 T B - A T AR R R FH A
Rz B A bk (B TR E A 1) 2 o AR F Y
M, T ) 29 o) R R AR AR TR )
BRIV 5 T T A S 45 S AR K T IR Rk 1 AR
gERU Park R R IF R T & F BN 1Y BF 5
TAER T R ZH R 56 AR R BRI =
A BRI A [ 245, T SE PR A TR Bl
F NG Z . 25 B R SR TR A A TR BE AR 1 S e
A A RE K A5 )1, Guice T — BRI X
JAR 2 £ (R 2 L S I 9 AR S e B B I 1O
T T S BN . Lahlouh 55 A4k 5 7 55 55 38
WAt 3 AN g 2 SN A TR BE A K 0 T 5
UESE T BY g 55 45 8 v A7 7E s ) A8, Ruddle
G KRB R T T IR IEE S
IR A5 I %of G 5y i 48 ) R B B 2K 48 ) /Y 5 ).
Taylor &6 SCHK[8 1090 5% 45168 N 2] FRP 1R
e+ A A IR A 5T v BUAS T AR G R BSOR.

BY J7 5% 2549 v 5 g BEEAGN ] 1Az B ) O T
B AE T 45 ) ) R PR R A8 8 S A o 2%
TSR A B B L ARG s 12

KW B 2009-04-04; fEEIBH . 2011-05-04.

AN B 3 55 29 O R B b R L A A iR A R
X F a3 A T AT 3 L B R L R R 2 R SR R AR B
Z RO 32 0 1Pk RE (4 52 R I 38 G o 2 A 2 1%
A A0 i S 0 3 4 0 ) 249 3RS 23 A
1] 24 SR 3 9 748 A 15 T 0 A8 B R R

1 k% g

1.1 A&
AR LB 12 MR B 3 i )
i) 55 SR RIF TN G2 7 I S B TR v 22 08 % S M 45 15
Z RN KT 2 SRAE S 30 1 i 35 15 TS AR AR A
Y RE R 43, an 1 P s, a4 R FH 46 ROE 3t A
%ﬂtWJﬁJﬁ ALY 2/°3. S SBT3 4 X6F vh ] AR 1Y)
i 2 o5 SR B — B0 A SR AT T A W
LU AT 7 v I - S A5 R Y S B RUST SR BY 5%
3 m.J& 200 mm, PEHH K 3. 6 m JE 120 mm; %55
25 I L i R LA RSE R 89 07 4 =
250 mm.J& 100 mm, PEMFE 2.4 mJE 120 mm,
BRI b 0 35 355 5 v [ AR BRI BE LE AR S » e, =
= EI.L,/EL L, » W FH5 potow.b 43 5 7R i
Y G5 B A BT S EOE LR 1.

EERBN: £ OWIC1979), B, 1+ 4, E-mail: wegwgwg_wgwgwg @ 126. com; F iF Ml * (1945-), 3B, Z##, H + 4 i, E-mail:

wangqx@dlut. edu. cn.



e E OIS 0 A A R AR B K 5 9 o
100 800
$6@60
- +—  [=esan

o S| $6@300

S 2| © > < >

S D8 / =

| 200 b J b o
2400
3600 ! 3200 |
(a) R AL B AR ()i R L
1 R R A R A
Fig. 1 The simplified model of specimen and reinforcement design
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Tab. 1 Design parameters of specimens
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(mm X mm X mm)
H1 2 400X300X80 3A8 & 3A8 100 2B12 137.2 41.2 305
H2 2 400X 300X100 3A8 & 3A8 100 2B12 137.2 32.6 305
H3 2 400X300X100 3A8 &. 3A8 75 2B12 102.9 41.2 305
H4 2 400 X300X100 3A8 & 3A8 125 2B12 171.8 32.6 305
H5 2 400X300X120 3A8 &. 3A8 100 2B12 137.2 32.6 305
H6 2 400X300X100 3A8 &. 3A8 100 2B12 205.8 32.6 305
H7 2 400X 300X100 3A8 & 3A8 100 2B12 68. 6 32.6 305
HS8 2 400X300X100 3A8 &. 3A8 100 — 171.8 41.2 305
H9 2 400X300X100 3A6.5 & 3A6.5 100 — 171.8 41.2 341
H10 2 400 X300X100 4A8 & 4A8 100 — 171. 8 41.2 305
H11 2 400X 300X100 — . 3A8 100 2B12 137.2 32.6 305
H12 2 400X300X100 3A8 &. 3A8 100 137.2 41.2 305
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Fig. 2 Load and support system
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Fig. 3 Measure point arrangement
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Tab. 2 The restraint degree of support to central slab strip ) TR ity S A G T A 5 8% ) 28 P X N SR AR L X T
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H4  0.203 8.3 10. 3 7.54 15.08 1.10 0. 68
H5 0.060 22.6 10.6 10.83 21.66 2.09 0.49
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Fig. 5 Development of cracks of H8 slab
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Tab.3 Testing result for bearings and calculations

by yield line method

R P./kN P./kN P./P.
H1 20.3 15.85 1.281
H2 24.4 20.32 1.201
H3 27.4 20.97 1. 307
H4 31.3 20.32 1. 540
H5 36.9 25.44 1. 450
H6 24.6 20.32 1.211
H7 24.0 20,32 1. 181
HS8 28. 4 20.97 1. 354
H9 24.0 16.12 1. 489
H10 32.6 26.92 1.211
H11 20. 4 9.91 2.059
H12 27.4 20.97 1. 307
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Fig. 8 Load-deflection curve of H2, H6 and H7 slabs
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Experimental investigation of membrane action

in reinforced concrete slab in shear-wall structures
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Abstract: Based on the continuous reinforced concrete slab in shear-wall structure, tests of twelve

one-way slab specimens restrained by shear-walls were carried out to investigate the slabs’ bearing

performance under lateral restraint condition. Testing results show that, influenced by compressive

membrane action, average ultimate load capacity of specimens is 138. 3% of the calculation results

using upper-bound method when the ratio between the lateral restraint stiffness and specimens’ own

stiffness is 0. 022 ¢ 1. The influence of stiffness ratio between support and central slab, vertical load

on ending wall, span-height ratio of central slab, steel ratio and lateral restraint force on specimens’

bearing performance is also investigated. The relationship between central deflection and the critical

point of compressive membrane action and tensile membrane action is given by the test.

Key words: shear-wall structures; compressive membrane action; reinforced concrete slab; bearing capacity



