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Abstract

The homogenization analysis method was used to establish a series homogenization model for
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recycled concrete materials in the paper. A new type of finite element method—Base Force Ele-
ment Method based on complementary energy principle is used to conduct meso-level damage
research on recycled concrete. The stress-strain softening curve and failure mechanism of re-
cycled concrete under uniaxial compression load are analyzed using the nonlinear damage analy-
sis program of base force element method. The calculation results are compared with the results
of experiments and meso-level random aggregate model analysis methods. The research results
show that this series homogenization analysis method can be used to analyze the nonlinear dam-
age analysis of recycled concrete materials. The compressive strength, stress-strain softening
curve and crack propagation process of recycled concrete materials can be obtained using the
present method.
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Figure 2. Mesoscopic model of regenerated concrete meshes

2. BARBRL MR A RE

ARSON FAETR  EAT BB A, TR R A AR AR A, RS R, B T
(I R AR SR AR, PRUEASCR A 2 I 2N ) AR AR R BT IR SIARESIZR D, i
TR B A7 T EARL 210, AR PG R 7] 545 2N A2 IR R

oc=E,(1-D)e

4)

A RIS AR RA LU REME 53403 I 5 AR R AT DU AR S A R

E=E,(1-D)

®)

X, E, RORVIGHHAE, E NB07 a5t e DR ket P A VRE Lm0 O AR A SR PR 2 49 38 M A 0 ] AR IR
NCHRP I (m). Bkl (ag). #FiH(oitz). ZHPH (om). Fi At iH(itz)).

E* = E* (1-D®)

E"=E](1-D")
E™ =E;"(1-D")

E — Egz (1 _Ditz)

+ Emax ~ 60 €10 (l_lu)

gmax — ’7[810 + Iugt()

1_1—5 Eax — AE,

- Emax ~ €co _

EoiE — Egitz (1 _Doitz)

(6)

)

ﬂ’guo < gmax < ch

®)

ch < gmax < 770800

770800 < gmax < gcgco

gmax > fcgco

DOI: 10.12677/ijm.2021.102015


https://doi.org/10.12677/ijm.2021.102015

Al-Sayed Safwan Fouad %

K, e WIEMENAS; n NERRNAZREG &M R A NFRTEN R R4 5 s R R
FERE: o WRRPUSBEREG p WERPIBREREG TR ¢ e 2 RARER BT hih. JUEME
Uo
XF ZHERENLE R A, AR B A AR RO A T SO E R 0 A BRI RS g,
AINWURE R 53 ST bla > by, KIS HIA 0 A N0k ST R A E Rt MAERHE AR 234 ¢ = nb%/a
FIEL I cor c1v car 30 ca ROSFTRHE, HORL, B, BRI, Brimp A4
BTSN BB AT 5 3

o o o o c o Co ¢ G G Gy
E=—=cy—+¢—+C,—+¢—+c,—=0| —+—+—+—+— )
E E, 'E 'E "E ‘E,

H DRSS R R TC I SR

L — % G G [N c,
E, Ey(1-D") i Ey (1-D*) " Eg (1-D°"%) i E" (1-D™) " Ey (1-D") (10

XF T AR REE L, B R RN, 2R B S RO AL AR R, 4 IR KN KT
JERE, WA — MRS E SN, FIA OB AR L HERCI =M R m). &k ag).
ot(em), EEL AN AV EBAUA I, H g <g' g <’ <gl' < <el <el' <
) P A Vi e L R IS AR T R MU A R 1 A KR

C, C, C
I N

< gom
Em Eag Eem &€= 50
0 0 0

G G 5
m ag em
E' Ey Ef

em m
g <&<g,

G, G, 6
m ag em
E" E* E°

m ag
g <EZ¢g

c c 1
4+ —+-2 ef <e<e”
E" E* K
c c c
1 et e <e<e!l
= Er Er Eu (11)

C, & C
(jn + ; g + ezm
Ell E}“ EM

¢ ¢ c
GG e
Eu EM Ell
c ¢
_E(:" _E‘ig e <e<egl
r r
c
E‘ig el <eg<e®
,
0 ef <¢g

Ahe, v 6 g DHINEENAE, BRRNENRRNE. ¢ =ne, &, =&

7

ARG T AR IR G A AR BE L A, B S EIUE L 1.

DOI: 10.12677/ijm.2021.102015 157 VAEZT T


https://doi.org/10.12677/ijm.2021.102015

Al-Sayed Safwan Fouad %

Table 1. Material parameter value
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Figure 4. Two-dimensional diagram of homogenized model
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Table 2. Numerical simulation results data
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Figure 5. Uniaxial compression stress-strain curve of series model
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Figure 6. Uniaxial compression numerical simulation damage diagram
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