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Damage Model of the Brick Aggregate Recycled
Concrete Based on Two-parameter Weibull Distribution

YU Baoyang ,ZHANG Zheng ,WANG Hao ,HUANG Yutian

(School of Transportation and Geomatics Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract; To investigate the effect of brick content in brick aggregate recycled concrete on the
frost resistance of recycled concrete, uniaxial compression tests were carried out on recycled
concrete with different brick contents following freeze-thaw cycling tests. Determine the damage
variable D for recycled concrete subjected to freeze-thaw and loading,and a uniaxial compressive
principal structure model for the recycled concrete with different brick contents after freeze-thaw
cycles was established based on the two-parameter Weibull probability function and the Lemaitre’s
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strain equivalence principle theory. The obtained intrinsic structure model fitted well with the test

curves. The relationship between the damage variable D and the strain is S-shaped, and the

steepness of the curve reflects the magnitude of the initial damage D, and the ability of the

specimen to resist the load. After freeze-thaw cycles the initial damage of recycled concrete brick

content increased by 32.5% from O to 30% , indicating that the increase in brick content

accelerates the rate of damage evolution of recycled concrete and deteriorates the frost resistance of

recycled concrete.

Key words: recycled concrete; brick and mortar aggregates; two-parameter Weibull probability

function ; Lemaitre’s strain equivalence principle
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Table 1 The technical specifications of coarse
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Table 2 The proportions of recycled concrete
p(K)/ p(IKIR)/ i p(UIER/  p(RREEA)/ p(IHIREEL)/ p(HEHE)/  p(UKFH)/
(kgem™)  (kg'm™?) Bkl (kg-m ™) (kg-m™?) (kg-m™?) (kgem ™) (kg'm™?)
190 500 0.38 602 559 559.0 0 5
190 500 0.38 602 559 503. 1 55.9 5
190 500 0.38 602 559 447.2 111.8 5
190 500 0.38 602 559 391.3 167.7 5
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Fig.2 The uniaxial compression test
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Fig.3 The stress-strain curves of brick aggregate

recycled concrete before freeze-thaw cycles
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Fig. 4 The stress-strain curves of brick aggregate recycled concrete with different block contents after

freeze-thaw cycles

R3S - AR AR AR

Table 3 The characteristic index of stress-strain curves

R ER R AR VRN WEER ) wb
WERSEU/% /R /107 o /MPa  E/GPa

0 1.71 35.43 30. 15

100 2.12 30. 45 27.06

0 200 2.60 26.91 22.42
300 3.04 21.79 16.76

0 1.85 33.64 29.29

100 2.25 28.17 23.47

10 200 2.95 23.61 17.82
300 3. 64 18.63 15. 86

0 1.98 32.85 26.50

90 2.60 27.21 19.43

20 180 3.35 22.61 17.73
270 14.00 17.63 11.72

0 2.12 31.55 22.53

80 2.85 25.61 17.36

30 160 3.44 21.19 13.67

240 34.00 15.13 7.46
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Table 4 The intrinsic structure model of parameters

a,B

ln[—ln(é)]zﬁln(%). (11)

Ay = _ _ _n( 2
7x_1n3,/\_Blna,y_ln[ 1n(En8)]O

P E R S VRl

NlEay N - _ -3 >
M ll)ﬁﬁéj‘j yER-A. o e w0 P F
T IS N T AR | B R 5 TR T e
3 x oy {85, IR TR x y (ER B/ 3k . 100 2.65  1.93  0.962
LG, AR ARE R B A I A K AR AY A T R A igg i EZ i'iz g' z;‘s‘
T B, H A =Blna A RAFAFG I (1) R A 0 551 2 0.977
T a, " 100 273 1.88  0.954
308 38 3R B S [ s R 43 A S
TRBE - AR R B ER UCBCT B8 32 AR R AR 0 293 216  0.971
) o BIEHWZR 4, - 90 3.28  1.83  0.962
) 180 350 1.45  0.945
3.4 REGHENEIE 270 3.8 118 0.912
A 3.3 RIS H o B MH, 45 A5 0 3.04 223 0.965
- e e e b s 80 3.45  1.80  0.971
AN Sy AR PR R 20 RS 3 30 0 395 L3 oom
T ARG R 3 — R AR B 2R 5 156 i 240 36 0.95  0.934

AT L SR ILIEL 5

(c)Fs SR & $20% (DR HT R 530%
5 RIGHh R S A BRI L

Fig.5 Comparison between test curves and the intrinsic structure model
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Fig. 6 The changing trend of damage variable D for recycled concrete with different brick contents

HilE 6 AN, $i 5728 5 D i K S ka2
PRI Y ST B 2, 2 th L Ah T — A
PGB Bl 2 s | ik 4
JRE N | AR 122 2 BE U B B O iR B 1 3
Dithid s B B, 24 ih e rh BE I ) °F- 224 2
I oA TR BE - A RBEIR B BL

YA R B R B — A B B
ORI I, S Y il 202 Wi AL 15
2 IXIEM T i i D, R SRR B

S R Z R BEI T B, LI PR A5
It R R 2 VRRAPR A A TR EE L, i
THAMG B A D, 1R F R Al E #R
ok 2R, SECHER SN BoR R Rl
Z A R D, KPRV AERUR,
4.2 D, EFERMBERRY . FREESHH
KE
HI & 6 Al i, 25 A Rk b ik o
RN ] AN [ R TG P R KA 4



CAR Ul

FARPHEE XS4 Weibull 23 A7 65 18 B AL TR B 1 i i 137

BRI B RS R R AT AR 22 5% O T IRIEI%
Bt B r 5 OREE R UL n X RIAG 4

R )

0.6 @ FEHEESHI0%
A FEIURERSE20%
0.5 v EHEESEH30%
— WAL

0.4}
-
0.3+
0.2}
0.1}
0 50 100 150 200 250 300
nRAR
(a)n-D MR LA 1 2%

AREE D, BRI ML, B E R B i D,
5 URRIRIR I n B9SR R (WL 7).

A4/10°

0 10 20 30
rl%
(b)r-AHIR R

7 D, 5n,rixkAR
Fig.7 The relationship between D, and n,r

H 7 (a) AT ERI GG B8 5 D, 5 R Rk
PERRUEL n SR RHCR I (11) B
KHATHLA

D, =An. (11)
XA G SH

A AN [l e BT 1t 3 0 A fE L3R 5

x5 ARITERBEESN A M
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