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Stress Distribution Characteristics of Modeled
Recycled Aggregate Concrete Under Uniaxial
Compression
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Materials of the Ministry of Education, Tongji University, Shanghai
200092, China)

Abstract:
material phase in recycled aggregate concrete (RAC), a two-

Based on the mechanical properties of each
dimensional modeled RAC was built, and the stress
distribution characteristics of the modeled RAC under uniaxial
compressive were obtained by meso-level numerical analysis.
A parametric analysis was conducted to investigate the
sensitivity of the stress distribution of the modeled RAC,
which focused on different mechanical parameters of natural
aggregate, interfacial transition zone (ITZ) and old hardened
mortar. Results show that a concentration of tensile stress
and shear stress produces at new and old interfacial transition
zones between the natural aggregates. The higher elastic

modulus of natural aggregates are, the higher the magnitude

YR H . 2010—12—24

of stress concentration is, and the higher elastic modulus of
the interfacial transition are, the lower the magnitude of
stress concentration is. Whereas the effects of the elastic
modulus of old hardened mortar on stress concentration are
not evident.

Key words: modeled recycled aggregate concrete; meso-
level; interfacial transition zone; old hardened mortar; finite
element analysis
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Tab.1 Mechanical properties of each phase materials
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aY WM SernE

R Z AT RIER T A HARELN Y
1] Sop TERSR BB B o 7 Bk 19 A0 P S5 T A 98 X
PEEBIN, B L X R B, X W Sy R
BB /N, 78 B R BN f T 5 T 0 U X AR, 5 Ak
HRZ BRI A B K. XY 7] S 7 6 B
£ BE AN 45° %8 7 Al S5 T Ao Y X Ao B A Ho o
S P X A BB oM B 2. 300 J1{E Von Mises
FERAR BB B A, Bk 00 7 T o 9 X 3/
HoH s S e i X R A

MR ARE M X MUY [ U)HF
TR LA 4 s, AR PR AL o & BT i B 43
Tz B AT AR E A R AR TE R . R P AR TR

r+5.939x10°

5.173x10°
+4.406x10°
+3.640x10°

+2.874x10°
+2.108x10°

+-1.723 10!
-2.489.x10!
-3.256x10!
-4.022x10!
, —451.783%10:

b X Fmk S Suza B

c XY MM S =

B+ X AR Y Bl BRS04 A AR
AT AN 5T, 78 ST O P X B P AL AR T AR
HEMAR.Y W TR R Y X FR oA, il R AR
B RO TE B/, ST U X A AR T 5 K AR 2
TAER Y [0 AR 436 A i L.

FE[R) B R 2E TR EE AT BHA TS Z HI/E AR B A=
TREE il UL 5. 5k F Instron 5592 RIS HLYT
BERY A IR EE il T B g 2 IR e i oY A 6
Fiw. FER R R i R mE A s @
B 5 A o b BB R——40 W 7 2 AR T8 K

d Von Mises i 11 7 &
3 BRAB4XBREREINASHZE
Fig.3 Stress distribution of modeled RAC

(optical fringe pattern analysis) %2 4b ¥ J5 15 B4

RIEH) XY [m L5 KB, S5 R WL 7. 8@ b8

Br, A R TBUE I Bt 5 45 R 5l Wil 45 R A
B UL A SCHE ST 1A BROTIE B A 35ORT AT S 9.

3 LSS
PRI FEL A B 7 B 2 A LT O

JERTRE AP B R AR B R OB 5 T X AN AR AL S
KPR R DL S A R AR AL O, 0 T B



o IO, A AR T A TR A B 52 N ) A RRAE 909

5.695x1072
6.834x1072
7.973x1072
§;—9.112><10-2

-1.025x10"!

a X i Uy b Y FFmfi U,
B4 REBERREIMNBIGZE
Fig.4 Displacement distribution of modeled RAC

B5 #ERFAERZELRGE E6 HABERRETMEFRE
Fig.5 Specimen of modeled RAC Fig.6 Loading setup of modeled RAC

a X Mk bY i
B7 Ko mkER
Fig.7 Grey-scale map of displacement distribution for modeled RAC specimen

BARFITHESHCT R A R 1 SR 32 R R 4
A RHAIE s PR32 rP 2 BURE A8 o7 B R U SR T B
I FIAE , 2 1 DL 7B -5 A0 DL 7 B AR 40 A i 2R BT B
R 57 B 43 1) S 3 A4 A8 BT (Section A—A) (& LT
i3 ¥ X (OITZ-B) 3 A1 i ¥ X (NITZ-C) , Bk
mE 8 frx.

SR S R FURT  FT BE DS T S A

Su Ml Siz B2 5 LU AN Sy B AR LA, 5w i P X
PR bR — AR LR S BE A L BB BB TR B
{7 R B i A AR AR SCHE R o U X AR ) B ARFRSE R B T O X3 SRR R X

Fig.8 The location of cross section and ITZs



910 [l ¥ K 2 2 4R &R B2 RO

40 %

AR AL 122 S 5T R AR TR 4 A B 1 o
F153 A BB FEAT A AT HE— 25 K5 0 AL R 1+ AR TR
+ IR RE 5 S RN AR R AR 2 TR AE S AR TR
5% 1 i PR ML 3 R S0P i 5 R 1 P E IR AR
.
3.1 R#AEH

RARE R B AR AL 43 BB 30 000,50 000 il
70 000 MPa, HARE A B J12: S BUR KA AR, 12
BUBAI P AR R H R A—A MY MmN S fH
X RS S E (GE 2) , 28 [F) KAR B ol gt A
BT ZR . t K 9a BT %0, BEE KRB k3
PR, S 1A Ao V8 XK 2 ) 8 i) g R D » KA
BB 7 B B ) fap R BE0. K AR B R B PR R BN
30 000 MPak , Frb3f AR FH A K By 15 [m] fif 2.

F P& 9b R, AR BRI 00 57 T8 5 388 IX AR A6z i
BRI SR BLG, BEE KRB R VR B O, £R
PRGNS . Su R E &R AME HBTERT E K Z
VeI Py 7 5 T o 8 DX AL B SR SR B B P R 4
R BRI B A LR AL, AR R —F
P m BEBAR 9 S S A0k ST I X Ak 32 iE
oL 48 PR o S B T BEAL B R EE AR T J T
K LR

I 9c~9d AT, & F S X St Y Bl
SRR AR » 0~/ 2 T il AR B3 KA H BRAE /5 22
£ Siz i IR AR FR L 0~n/2 Z [8] B 7 WA Hh B 7E
n/T 7o BEE RO R AR 3 O, 8 5 T o
X S F1 Sz B J7 WEHAEL A3 B 1 20 A5 ML AR AR AR $F A
A7,

R2 FEAXRABHEERETRETER NS

Tab.2 Stress distribution for ITZs with different elastic modulus of natural aggregate
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Fig.9 The influence of natural aggregate with different elastic modulus
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Tab.3 Stress distribution characteristic for ITZs with different elastic modulus of ITZs MPa
S11 (OITZ—B) S12(OITZ—B) S11 (NITZ—C) S12 (NITZ—C)
Eorrz Enrrz Evre — — — —
B/ME  EERAE BME O BESRKE BME O BESEKE BAME  BESKE
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Fig.10 The influence of ITZs with different elastic modulus
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Tab.4 Stress distribution characteristic for ITZs with different elastic modulus of old hardened mortar MPa
E E S11 (OITZ—B) S12 (OITZ—B) S (NITZ—C) S12 (NITZ—C)
A MRC — — — -
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Fig.11 The influence of old mortar with different elastic modulus
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