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Abstract

In this paper, a two-dimensional random aggregate mesoscopic model of recycled concrete is de-
veloped using the base force element method, which employs Delaunay triangular dissection aligned
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with the interface, and the constitutive relation of multi-line damage evolution is used for each
phase material in the model, and the Kupfer criterion is applied as the basis for determining damage
in the biaxial compression zone. The friction between the recycled concrete specimens and the
loading plate was considered using the zero-thickness interface element, and the influence of end
friction on the peak strength and failure mode of the recycled concrete specimen was discussed.
The numerical results are compared well with experimental results. It is proven that the model
established in this paper can simulate the macroscopic mechanical behavior of recycled concrete
specimens. In addition, the numerical results show that: End friction significantly affects the peak
strength and damage mode of recycled concrete, and the degree of influence increases as the as-
pect ratio decreases; the influence range of end friction is limited, and the farther away from the
end, the smaller the influence is.
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Figure 1. Schematic diagram of random aggregate distribution and meshing of recycled aggregate concrete
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Figure 2. A triangular element
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Figure 3. A zero-thickness interface element

B3 M EEEFEET

FERAbR R A, TR R ICHIN T - TR R RN

T, |
fo)={ |-ataa) o
A, o, RoRVIMBIN T, o, NIEIERN7]; &
Au A 0
oy =fahia-ly ) @
X, Au M Av 73RS BIC B TERKCHBEMEEMEZE; A, RaVIRRIE R, 4, FomiER
W3 2R
Yk A

G55 SCHR[ 13145 31 % 55 5 T H C FY) B T W B2 AR R R

0 6))

ORI % T S T R T ) B e I R R ) Rk
2.4. AR B N55 B HEN

R Lemaitre FXRARZEAN JREE[14], B0 )5 AR A4 OS5 ] I HAT 28082 0 #E AR B R} 1 22
EAY

o=E,(1-D)¢

(6)
AARA BEASSZAG AT TS, 45007 i O 3 RS T DA A s P A R o

DOI: 10.12677/ijm.2021.104020 208

Val=22l ik


https://doi.org/10.12677/ijm.2021.104020

E=E,(1-D) ™

A, Eo NG IR, E Bifh e s PERiE; D N ¥

Vr2 A3 QS A AR TR B AR AMT BU PR R 2R 7y - BAR i 2k 2 Fir AR AR, 22 Hifk
REEMY TRGIE . A SCRH I i A B[ 1S TEAT THEL, SR8 SCHR16] [17] [18] [19], weHXFAR
gL RS MR SRR 1.

0 &< &
1_gﬂ+ﬂgﬂ(1_a) & <ESTE,
_ & €0 =€ €
D = a &-ne&, Qg ®
1_ 77t t0 + t0 77#’%0 <e< égto
‘ft /) & 3
1 &> 2;1510
1_£ < g,
A
1 -2
1__/’78 beo _ﬂgﬂ Ae, <EZ &,
1-2 & &
D, 1__7/ﬁ_8ﬁ £ <EST.E ©)
l-n. ¢ &
A NeEy <ESEEy
&
1 &> gcgco

K, g WIBENAR: n NERRNAEZRE, 1<n<5; ENWMMRPBERE, &>n: A NN RE,
0<A<1l; BNFEPURMERE, 0<B<1; y NEARTURBERE: o WERPBDRERE: Thie
A e RERGTHAGTE AR o

Table 1. Mechanical parameters of each phase material of recycled concrete
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Figure 4. Numerical calculation model
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Table 2. Peak strength of recycled concrete specimen
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Figure 5. Peak strength of specimens with different slenderness under different end conditions
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Table 3. Comparison between the simulation results and test result
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Figure 6. The final failure mode of the specimens without considering the end friction
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Figure 7. The final failure mode of the specimens considering the end friction
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Figure 8. Biaxial compression zones of specimens
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