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Numerical simulation of recycled concrete under uniaxial compression based on
random aggregate model
YAOQO Zeliang, DUAN Dongxu, DANG Faning, ZHANG Fangfang

(School of Civil Engineering and Architecture, Xi’an University of Technology, Xi’an 710048, China)
Abstract: Based on the concrete damage plasticity constitutive model, a program of the concrete
random aggregate is developed. The bifacial mesoscopic structure models of the recycled concrete
random aggregate are established by the finite element software ABAQUS. The mesoscopic me-
chanical properties of the recycled concrete, such as the compressive strength, peak strain, dam-
age development, stress distribution and so on are studied. The effects of the new and old hard-
ened mortar strength, the strength and thickness in the internal and external interface area on the
mechanical properties are analyzed. The results show that there exist tensile stress and shear
stress concentration problem in the internal and external interface area of the recycled concrete
under uniaxial compression. The damage failure is mainly caused by the concentration of the ten-
sile stress and shear stress. The initial damage occurs first in the weaker interfacial region, with
the damage developed to the mortar area. The strength of the new and old hardened mortar
strength has greatly affected the concrete compressive strength, and it has a small impact on the
interface region and the outer interface strength. The old hardened mortar may weaken the me-
chanical properties of the recycled concrete.
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Fig. 2 Stress strain curves under uniaxial compression
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Fig.3 Stress-strain curves under uniaxial tension

2.3.2 PifidEdw

- o E. !
e"(1/b,—1) o, E.

Kb EC st of N2 B8R A2 s b, FoR

SR AR L

3 BAERREIAVNFURBERL ST

3.1 “HTFEERR

WA HLE F MATLAB B 458 2, @ 7 fi
AREE TR T YEF AL R, B RE T
Monte Carlo 3£ Az 5l it ML & ) J5 L, AT Bl B A 1
TR B b A i B AL AR A

CA W R R E KR FT RVE & 80
R VRE 2 W 7 A P 8 RN 4 WL 45 1) 1 Al A7, H i
KWK FAFF = A5 o R BB RLAR S, B, AR SCil
IR ECE R R AL A AR IS L fE ABAQUS A=
AT 60 mm X 60 mm - 4E-TE AR AY
3.2 GEENESEMMES

AR A 58 PR A5 1 0 AS B O AR L 6 F A iR b RO
AR T AH L A R S 8. AR A OG0 B R
VRN FOAH A R S B3R 2. 7240 4 A% B, 42 )
RAF2h 0.5, 40 i A B RSE Sy 1, S ARE T SRS
JE AR 4 =2 Fh . RKH RN
K FH G P S L WA 2~2. 5, WK JI 4 5E
Jei o R ASE IR TR 04N A Ao 28R 249 B (UL 1B 4) A5 | 35
WAHMEN R AES % i AEHHA —0.05 mm %,
S S SRR TSI SN N L S e S N 4 S

* 2 N R

Tab. 2 Parameters of five phase Materials

g BB PUHETRE BURORE AL B o/
24 FR E/GPa f./MPa f,/MPa b4 (t/mm*)

i b IE 23,68 26.78 1.91  0.22 2.36x 107"

ERALEP IR 19,27 18.17 1.66  0.22 2.38Xx 107"

SN 23,68 12.2 1.22 0.2 2.37x10°
WNRE 19,27 10.2 1. 02 0.2 2.36 X107
T BR Rl 80 80 10 0.16 2.37 X 107*

ME2mR RP-2(Z% )
1

60 mm

A

/ 20 mmA
/

KPR RENE LR
4 BB R
Fig.4 Random aggregate model
A% S ST B 4 T T BE AL B R AR R 2k A A

19 021400, AL 45 3 006 A~ EME AL I PAIE 6 957
ASB R AL Y 3Z B0 .3 006 A B X BAIE . 3 006
AN B X BT B LA R 3 046 AN KRR LT
o 5 S TR T BE AL R AR TR JR T D A

LRI T
—— SRR IX 5T
R R R
e PFREIX
LI

B 5 A% R
Fig. 5
3.3 PMZETHBEREIMEREMEENT
K WAL RS 2k, 70 B i 18] 2 1 D, Jie K £
BR 1 X107 E/NE RPN 1 X 1070 W) IR 1Y
AW 0,01, NG R G FRIE R . T T
SR 2, HREHE L4 OGRS 43 B o0 G Al Ak b
BATT A ST X BT B AT X T R AR R T
A PR EL 40 A, 8 B A AP SR T 4R B 80 ) 1Y I
FI-W AR o AR SCR IR - 3 09 7 vk X 3 5 i 1

Local grids



478 PH 22 B0 TR 224 (2018) 45 34 45 4 1

91 02 9 (8357 0 50007 10 6y 0 i )
I 93 - 4 B 7 25 745 08 0 25 A A

24r

20

<16

S}

ol

|

0 1 1
0.000 0.002 _ 0.004 0.006
6 N AR AR AL AR

Fig. 6 Change relationship between stress and strain
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