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Recycled aggregate appearance

Figure 1
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Table 1 Technical parameters of recycled aggregate

I FWEHRE, HBUHRE/ Wk JERE
HRRE (kg-m_s) (kg-m_s) /% (H/ %
TR R} 2721 1526 1.2 8.6

AR EHE 2654 1335 5.4 13.9
A% OB 2 395 995  18.4 33.8

1.2 BE&HigIT

A R 100% B K 8% 1 kL, o B A %
R A RS LR R B N 1 1, RN
YRI5 0,0.07% . 0.10% . 0. 13% .
0.20% . RN EF 46 A4 B BHE & LB &t (K
UL, IK B PRELA 1) Ingk 3 Fiw,
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Table 2 Main technical parameters of polypropylene fiber
EAE/mm  KEE/mm  HURRE/MPa PRI E/MPa BRI/ % M/ C BRE/C SR fummtE L E
0. 048 19 350 3 600 =15 160 580 e A% = 0.91
®3 RAKALBESHRERLIEAL
Table 3 Polypropylene fiber recycled aggregate concrete mix proportion
Kot RIREE L L Hitp 1t/ E I
1 iRy 4
W s miem ok ke w DPROBERE G0
v \ sy A
= AR
R-5 50 50 1 2.54 4.49 3.40 3.07 0 0
FR-6 50 50 1 2.54 4. 49 3.40 3.07 0.6 0.07
FR-9 50 50 1 2.54 4. 49 3.40 3.07 0.9 0.10
FR-12 50 50 1 2.54 4. 49 3.40 3.07 1.2 0.13
FR-18 50 50 1 2.54 4. 49 3.40 3.07 1.8 0.20
TE B KR 160 kg/m’
1.3 RELH&
2 HERESW

RN s £ 4 T R ORI BE 0 A IR
CECS 13—2009¢ £F 4k iR 3 ik 36 07 v b )2
R FE A TR B R S IR B B R
S, VAR IR ST dE S A, RSN BT IR R
1,24 h 5 B S KR B T AR SR E N
TR E WU R .

1.4 RWAHZ

REE - 77 % Mg il 18 2 B GB/T 50081 —
2016 %@ IR B + Iy 2 vk RE IR 50 7 W AR )
WA 0 7 ¥E R AT o 7 7 R BT SR L BE 24 T
o R I8 2K ) 100 mmx 100 mmx 100 mm 37 5 {4
WM, 4 q, a3, B R AN YAW-
20008 7 Fe 738 55 B 5 Y Bk 1= P A a8k B a5 R
100 mmX 100 mmx400 mm#g A& R R e, 4 41,
FE2H3 e, 5 % & o WDW-100 Y 1 7 7 fiE it
Bl o

2.1 WIARIREREESH

VN A5 A A EORME EE LA 52 A IR S
R TR S MR LETE SN 2 Fis o IR BE 4 Jk
WZ b, i T RIS LR L0, 2 1 241 &
JE AN SIE A1 52 F) 400 44 fok 4 0 5 - 09 A2 RE 0 A BT
P ey, 1k B B PR BT M o R I i R AR SR AN
IR R R B (LA 2) o

Hl

(a) BA-INER
B2 fERE
Figure 2

(b) REES

compressive test
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Figure 3 Flexural test
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Figure 4 Split test
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FR-9 . FR-12 FR-18 4 £ £ 4 R &t 128 dyi4om &
SRR E T 2.2% .8.89% (13.3% 4. 44% , FEAR
SCHPRIG A AF T 4B R N 1.2 kg/m® B, 47 4
XoF A B R TR A5 AR B B RUR R, Bt
Prig i e m rl ik %) 5.1 MPa, B 5(c) AT, &
Vs £ 2 oF P A i R B 1 B BT b 1 B Y 42
RORHE R 4 AT 4R+ 28 d B T h
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Table 4 Concrete mechanical properties test results
e YR 58 BE Il / MPa odT o FE {1/ MPa B S50 F 5 BE 4 {H/ MPa
- 3d 7d 14 d 28 d 3d 7d 14 d 28 d 3d 7d 14 d 28 d
R-5 24.0 26. 8 32.2 34.6 3.0 3.5 4.0 4.5 1.91 2.01 2.26 2.29
FR-6 26.3 28.9 34.6 36.2 3.2 3.6 4.1 4.6 2.31 2.50 2.51 2.62
FR-9 22.0 24.0 30.1 32.4 3.3 3.7 4.5 4.9 2.33 2.61 2.63 2.73
FR-12 22.0 23.9 28.5 31.9 3.5 3.7 4.8 5.1 2.47 2.71 2.83 2.93
FR-18 21.2 22.9 27.4 29.1 3.3 3.6 4.3 4.7 2.27 2.34 2.56 2. 65
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Figure 5

Time-dependent changes in mechanical indicators
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Figure 6 XCT analysis of recycled aggregate concrete
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Figure 7 Three-dimensional distribution of each component
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Study on Mechanical Properties of Polypropylene Fiber Mixed
Recycled Aggregate Concrete

YUAN Chengfang"*, WEI Yiran', LI Shuang'

(1.School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.Guangdong Provincial Key Laboratory of
Durability for Marine Civil Engineering, Shenzhen University, Shenzhen 518061, China)

Abstract; The resource utilization of mixed waste concrete and sintered bricks is an important way to solve the
problems of urban construction waste stacking and pollution. Based on the mechanical properties test and X-ray
computed tomography ( XCT) test of polypropylene fiber mixed recycled aggregate concrete, the influence law
and mechanism of fiber on the compression and tensile properties of recycled aggregate concrete were studied
in depth. The result showed that when the fiber content is 0. 6 kg/m’, the compressive strength of recycled ag-
gregate concrete was slightly increased, and when the fiber content was higher, the compressive strength of re-
cycled aggregate concrete was reduced. Polypropylene fiber improved the tensile properties of recycled aggre-
gate concrete. When the fiber content was 1.2 kg/m’, the fiber had the best improvement effect on the split-
ting tensile performance and bending tensile properties of recycled aggregate concrete. Polypropylene fiber had
both positive and negative effects on the mechanical properties of recycled aggregate concrete. It was necessary
to consider the reasonable amount of fiber when using it to obtain more excellent performance.

Key words: construction waste; mixed aggregate ; recycled aggregate concrete ; polypropylene fibers; mechan-

ical properties; X-ray computed tomography



