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Aggregate Interlock and Shear Transfer

Mechanism in Recycled Aggregate Concrete

XIAO Jianzhuang, SUN Chang, XIE He
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: Based on the tests of pre-crack push-off specimens,
the aggregate interlock and shear transfer performance of
recycled aggregate concrete (RAC) were investigated. The
reveal that the

performance across cracks in RAC is similar to that in natural

experimental results shear transfer
aggregate concrete. When the constraint stiffness is larger,
the shear transfer strength of RAC is also higher. With the
increase of the RAC strength, the shear transfer strength of
the specimen is improved but not obviously. Under the same
strength of concrete, the shear transfer strength of specimens
decreases slightly with the increase of recycled coarse
aggregate replacement ratio, but it decreases marginally. On
the basis of Walraven’s investigation and a consideration of
the meso-structure of RAC as well as the geometry shape of
recycled coarse aggregate, an aggregate interlock model for

RAC is developed. The shear transfer strength values of each
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test specimen and the values calculated by the theory agree

well with each other.

Key words: recycled aggregate concrete; crack; shear

transfer; push-off specimens; aggregate interlock model
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Tab.1 Mixture proportion
[isgza FHEHER Vi &/ iR PR ik HEMHE bi 97y ZKIR
e B/ % B/kg B /kg B/ kg g/ kg B/kg Lk

mix 1(A,B) 0 373 730 1120 0 182 0. 488
mix 2 0 370 730 1100 0 200 0. 540
mix 3 0 440 720 1 050 0 190 0. 430
mix 1(B) 100 373 730 0 1120 182 0. 488
mix 4(A) 100 430 700 0 950 185 0. 430
mix 5 100 430 700 0 1 000 165 0. 380
mix 6(A) 30 400 710 742 318 185 0. 463
mix 1(B) 50 373 730 560 560 182 0. 488
mix 7(A) 50 406 730 510 510 185 0. 456
mix 8(A) 70 415 720 300 700 185 0. 446

F2 WMESEHRE
Tab.2 Mechanical properties of steel
W JERGRE £,/ MPa WM R E/10° MPa

x3 HEGEXRER

Tab.3 Specimens’ basic information

A EEMEER W WA, vaysp . Y

8 340.0 211 4% RILE%  KH B/MPa /4
$14 549, 4 1.96
N-12 0 248 1 29,0 1
1.2 K EiEit N-13 0 348 1 29.0 1
JEHIIF 32 4 pushoff WAk ARy 400 N0 e, e
mm X 600 mm, Eiﬁ#ﬁﬁ}ﬁ%ﬁﬁ%ﬁf%—/ﬁ A% %1:@9 N-32 0 248 3 29: 6 1
FIRFAHA AT TS, V AR B 300 mm, RE N33 0 348 Y
ﬂi] 15 mm, ﬁ,ﬁ:%%&ﬁﬂ.ﬂg 1. N-34 0 498 3 29. 6 1
R-14 100 448 1 19. 3 2
= R-42 100 248 4 27.0 1
- R-43 100 3¢8 4 27,0 1
“’[ J_L - R-44 100 448 4 27.0 3
— 4914 = R-52 100 248 5 33.8 1
] R-53 100 348 5 33,8 1
248-408 1o S R-54 100 448 5 33,8 1
- R30-64 30 448 6 25. 8 3
- 7 R50-14 50 498 1 24,9 2
A Ag R50-72 50 248 7 24,7 1
- R50-73 50 348 7 24,7 1
R50-74 50 448 7 24,7 3
sl | 165 | 135 [eo] = R70-84 70 448 8 29,3 3
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655 98 5% F 24 A 2R TP £ A T 38 i | i
RIS P4 A 2 B0 248,398 Fl 468 =Fb, F-7E S 4% i I | | i I |
ARG R AR KN 40 mm WEREES. i4H j i j
i i I 1 B TR 5 R LR 3. 2 push-off X HERMBK B EEE
1.3 WEEmMEES Fig.2 Pre-crack push-off specimen testing
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Fig.3 Concrete shear transfer across cracks

testing device schematic
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Fig.4 Shear stress—shear displacement curve comparison
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Fig.5 Shear stress—shear displacement curve

comparison with different concrete strengths
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Fig.6 Shear stress—shear displacement curve
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Fig.7 Shear stress—shear displacement curve comparison
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with the same mix proportion
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RN — 8 25 1.
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Fig.10 Recycled concrete internal

structure model diagram
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Fig.11 Recycled concrete crack surface structure
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BIAROR R 4T

x4 HYIEA(ER)HTEESKEEHITLE
Tab.4 Comparison between the calculated and the

experimental values of the shear stress

mH R-14a R-44a R-54
SEEME 1. 027 0.981 1. 034
PR 0.033 0. 044 0. 081

MR 0. 997 0. 997 0. 995
A\
4 g

ARYEASCIR B R R 38 0 B B 45 2R 1T LAAS 2 LA
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