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Tab.1 Design parameters of specimens and experimental values
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Fig. 1 Cross-section steel details

B gRS | BAR | REE LR A=a/ho fu (MPa) Vo (kN) | hy(mm) | V,(kN) | h,(mm)
SRRC-1 30% C35 1.0 39.9 49.0 0.72 318.5 9.8
SRRC-2 | 30% C35 1.4 39.9 36.7 0.79 239.0 3.6
SRRC-3 | 30% C35 1.8 39.9 36. 7 0. 84 184.0 10.0
SRRC-4 | 70% C35 1.0 41.0 49.0 0.97 343.0 11. 4
SRRC-5 | 70% C35 1.4 41.0 49.0 0.93 245. 0 9.7
SRRC-6 70% C35 1.8 41.0 36.7 1.2 171.5 3.7
SRRC-7 | 100% C35 1.0 41.9 49.0 1.28 324.5 11.4
SRRC-8 | 100% C35 1.4 41.9 36. 7 0.78 245. 0 11.6
SRRC-9 | 100% C35 1.8 41.9 36. 7 1.68 177.5 3.4
SRRC-10 | 0% C50 1.0 51.4 49.0 0.67 367.5 11.2
SRRC-11 | 100% C50 1.0 54.2 49.0 0.95 367.5 11.9
SRRC-12 | 0% C35 1.0 38.6 62.2 0. 99 343.0 8.9
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Fig. 3 Load-deflection curves of specimens

3 HMEZESSH

3.1 BEEMERENEI

Pl 4 25 T AH TR BT 25 EE A% A T A )P BRI 23R T A 4 A0 BR 7 480 04 % L T Hy LT UL 3
12 1 A B 7 28R 7 I A BRI 23R 4 15 KA I SR T R R A R B R AR AR K, R R B /N T 8 %6
3.2 BIELEREIm

Bl 4 B A H 78 AR R B 3T S [ B9 285 Fb it A2 14 4 B AR 28 7 1) o B 508 el TR0 T D i 25 BT B85
A1 T A ) 7R B T S AT L BRI A A S AR A O U R 30 %0 iR, Y B B LL A 1. 0 3
JNE] 1.4 i R FIREAR 24. 9% 8BS FU N 1.4 B E] 1.8 i, R 2R 1 BRAIR 23. 0 %0 AR H R 70 %0 Y IR
PE Y BTES LA 1.0 S8 3] 1. 4 W, AR 2R S FRAK 28, 5%, M BT BS HL AN 1. 4 SN F] 1. 8 W, K 3R AR
30. 2%, APEURE N 100 % Al Y 87 B5 FL A 1. 0 3] 1. 4 i R 48 k2 24, 5% Y BTSN 1. 4
HmE] 1.8 B, KB IIEAR 27,500, BAKE K B E 5 85 LU 3G K iR Y 2R 48 ) VR AR H R AR
SRy RV RERA SR ¢ SN AN LR NI < ¥ SR N R <N

400 r

e i I R e ool i
300 | -+ =10 350 F B C3s
Zz 250 1 — = s = =14 300
< -+ =18 £ 250 1
150 b * * < 200
100 f 150 |
)g [ 1 L il il L L L L L J IOO [
50 F
0 10 20 30 40 50 60 70 80 90 100 0
flHa (%) WALHR%  HUCH100%
B4 AN FRACR LU 7R X I P 5 AN [ B 26 G P 1 7R 2 %

Fig.4 Comparison on bearing capacity Fig.5 Comparison on bearing capacity

at different displacement ratios at different concrete strength
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Tab.4 Comparison of regression formula calculation and experimental values

f‘rbho —+

fibho +

RS g RS A Vi(kN) Ve(kN) V' / Ve
SRRC-1 30% 1.0 318.5 309. 41 1. 03
SRRC-2 30% 1.4 239.0 219.59 1. 09
SRRC-3 30% 1.8 184.0 170. 26 1. 08
SRRC-4 70% 1.0 343.0 255.16 1.34
SRRC-5 70% 1.4 245.0 182. 04 1.35
SRRC-6 70% 1.8 171.5 141.55 1.21
SRRC-7 100% 1.0 324.5 238.31 1.36
SRRC-8 100% 1.4 245.0 170. 37 1. 44
SRRC-9 100% 1.8 177.5 132. 62 1.34
SRRC-10 0% 1.0 367.5 590. 09 0.62
SRRC-11 100% 1.0 367.5 254,55 1. 44
SRRC-12 0% 1.0 343.0 488.72 0.70
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Tab.5 Comparison of design formula calculation and experimental values

AU P AR A WE H A

KM E | fo(MPa) | EfLER A | VRN
VE(kN) [V /VE| V(RN [V/VE | VE(RND | V!/ Ve
SRRC-1 39.9 30% 1.0 | 318.5 | 174.87 | 1.82 | 248.71 | 1.28 | 246.14 | 1. 29
SRRC-2 39.9 30% 1.4 | 239.0 | 174.87 | 1.37 | 248.71 | 0.96 | 246.14 | 0.97
SRRC-3 39. 9 30% 1.8 184.0 | 145.70 | 1.26 | 234.49 | 0.78 | 246.14 | 0.75
SRRC-4 41.0 70% 1.0 | 343.0 | 177.48 | 1.93 | 252.37 | 1.36 | 248.68 | 1.38
SRRC-5 41.0 70% 1.4 | 245.0 | 177.48|1.38 | 252.37 | 0.97 | 248.68 | 0. 99
SRRC-6 41.0 70% 1.8 171.5 | 147.99 | 1.16 | 237.76 | 0.72 | 248.68 | 0. 69
SRRC-7 41.9 100 % 1.0 | 324.5 |179.62 | 1.81 | 255.36 | 1.27 | 250.76 | 1.29
SRRC-8 41.9 100 % 1.4 | 245.0 | 179.62 | 1.36 | 255.36 | 0.96 | 250.76 | 0.98
SRRC-9 41.9 100% 1.8 177.5 | 149.87 | 1.18 | 240.43 | 0.74 | 250.76 | 0.71
SRRC-10 51.4 0% 1.0 | 367.5 [202.19|1.82286.96 | 1.28 | 272.71 | 1.35
SRRC-11 54. 2 100 % 1.0 | 367.5 | 208.85|1.76 | 296.28 | 1.24 | 279.18 | 1.32
SRRC-12 38.6 0% 1.0 | 343.0 | 171.78 | 2.00 | 244.39 | 1.40 | 243.14 | 1.41
S qH — 1.57 — 1.08 — 1.09
bRt 22 — 0.30 — 0. 24 — 0.27
R — 0.19 — 0.22 — 0.24
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Shear Performance Test and Bearing Capacity Calculation of
Steel Reinforced Recycled Coarse Aggregate Concrete Beam

CHEN Zong-ping'*, CHEN Yu-liang' , ZHONG Ming'
(1. College of Civil Engineering and Architecture, Guangxi University, Nanning 530004 ;
2. Guangxi Key Laboratory of Disaster Prevention and Engineering Safety, Nanning 530004)

Abstract: In order to reveal shear performance of steel reinforced recycled coarse aggregate concrete
beam,taking the shear span ratio, replacement ratio of recycled coarse aggregate and concrete strength
class as variable parameters, 12 specimens were designed for static test. Through this test, the whole
mechanical process and failure patterns of specimens were observed; the ultimate bearing capacity and
load-displacement curves were obtained. The influence of recycled coarse aggregate replacement ratio,
shear span ratio and concrete strength on the shear performance of specimens were analyzed. Based on
experimental data, a shear capacity fitting formula of steel reinforced recycled concrete beams was put
forward. Shear strength of specimens was calculated by using correlative standard formulae at home
and abroad, and compared with experimental results. Results show that depending on the ratio of
shear span, steel reinforced recycled coarse aggregate concrete beams present two shear failure
patterns: when shear span ratio is in range 1.0 to 1. 4, the baroclinic shear failure appears, and when
shear span ratio is 1. 8, the shear bond failure appears. Recycled coarse aggregate replacement ratio
adversely affects the shear capacity of specimens, but has little effect. Whereas, shear span ratio and
concrete strength have a greater impact. Shear capacity of specimen decreased obviously with the
increase of shear span ration. However, with the improvement of concrete strength, the bearing
capacity of specimen has improved to some extent. The proposed fitting formula and code of JGJ138—
2001 can be used to calculate the shear capacity of steel reinforced recycled aggregate concrete beams,
but the calculation results based on codes of YB 9082 — 2006 and AIJ97 are less than experimental
data.

Keywords: Steel reinforced concrete (SRC); recycled coarse aggregate concrete; beam; shear

performance; bearing capacity



