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Mechanical properties of fiber reinforced alkali-slag recycled
aggregate concrete

CHEN Pang, WANG Zhengxuan, ZHANG Jianxin, WANG Hui, SHI Zhaoyue
(School of Civil and Transportation Engineering, Hebei University of Technology, Tianjin 300401, P. R. China)

Abstract: Alkali slag recycled concrete is a new type of concrete prepared by replacing cement with alkali
excited cementing material and natural stone with recycled aggregate, which can effectively reduce the amount
of Portland cement and improve the utilization rate of waste concrete. However, there has been no relevant
research on its mechanical properties. In order to study the basic mechanical properties of alkali slag recycled
concrete, the compression test, splitting tensile test and flexure test were carried out with the steel fiber
replacement rate and the recycled aggregate replacement rate as the main test parameters. The results show that:
With the increase of recycled aggregate, the cube strength f.,, splitting tensile strength £ and flexural strength £,
of recycled alkali slag concrete all decrease, and the reduction range is 30% , 10% and 15% respectively when

the substitution rate of recycled coarse aggregate is 100%. The cube strength and splitting tensile strength of
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alkali-slag recycled coarse aggregate concrete with increase first and then decrease with the increase of steel fiber
volume substitution rate. When the steel fiber volume substitution rate is 0.6% , the compressive strength and
flexural strength reach the maximum value. The flexural strength of alkali slag recycled concrete increases with
the increase of steel fiber volume substitution rate.

Keywords: recycled aggregate concrete; cube compressive strength; splitting tensile strength; flexural

strength; steel fiber; volume substitution rate
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activated slag concrete, AASC) J& LK 3+ 0" i b 1K
HERERE, LSS AR B 0 K 3 45 Sy e TR K 5 T
R T o 1 B R T DA ORI
TR RSO E M RO R R 1, R
R e 2 Bk R U R RN 0 A RS S AR
R R o b P A R R R T R TR B R
A IR %t t (recycled aggregate concrete, RAC) .
RAC M T TR g8, B AT LA S2 i R SR 1 R e 17 (1]
R, SCAT DL R S AT A BRI A A
g e R AT RS2 KR Oy Y B i PR
% %t + (alkali-activated slag recycled aggregate
concrete, AAS-RAC) J& VAT I & 07 ¥ by Jic B #1 K,
DL A= i RE AR R ) B R B 1, W] S
A3 R B8 e BB A RL RN P AR B RE A AR B, 2 AT
SRRSO EMZ—,

5 38 30 VR E A EE, AASC HL A B 45 IR
SRR B R AR E SR LT M BE SR T M A 1Y
P, Laskar F 58 2 B, AASC Ry BESS
76 R T 3 e TR AR K U, ) R I () 2 B I ] S5
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PREE A 45 5, 7E 115 CRIFF I R F T, AASC Y
24 ho Ji f 5 AT ik 120 MPa, Pan %R 5 R B,
AASC7E 200 ‘CHI 400 CF BT e 56 B 54 fin 24 2206 A
15% . Palomo %", B0 i b K AE R A& T {7
ol P R 25 K R NV BRI TR ) v IS e e
JEHIE . B AASC BAAEZNH B H R AT
FEWCAE R B 22 1 Bk 2™ S Duran 5E°0RF58 K B
R A™ e A A AT 4 2 3 G A R Eh K 8 1 3~6 1 .
X g T AAS A R K A RE R 85 (C-S-H) %5 B2 4%
L, 1 AASC IR IR BRAS /N, Z oK Ay ok, it
M T AASC TR, AASC B T IR
WO TIZ AR S A 3R I R Y M R AR
AASC Y Hs , B8 hm L HEPE | WF 58 H A T K% ),
W R ABE N e AASC B AL 4, Zhou S5
WF 98 WY, A 21 2 0 i B R ORI T RN

L4, Zhang Z5% 0. 5% ik (1 B Y 1 4F 4B A
S WL DR R YR RN PN 1 K
B & 68% il 20% ., Bernal &% SF # A AASC
WL RD] Y SFARRE R 1.5% B, AASC
(8 e 5B R BT T 8 B 3 i v T 24 00 RN 3866
5 OR R R LG, P A RN ER AR AE T 2 AL IR,
JLAR W% B AR, A B ™, DRt R YR
T AR, RAC A8 B B R FEAK . 8 1 el RAC Y
F1F ke B A TR A A s
7200 A R FH A A 3 2 B P B R R
2 B 1 B B RD SR B gE R A, A B S T AR R
B B K S i WK SRR TR B 48 bR o S BE AR T
8.2% .1.9% F14.3%. Katkhuda % "'F] F B2 4b ¥
P N SRR A N | DN v = 2
RAC 1 BF 24 Bt $ir 3w & f H0 47 38 5 4> 548 & 7
40.17% F182.65% .

AAS-RAC EAT AASC F1 RAC It # & [ B, o
AE A I PR A ORI B AR ) . B B A
B2 4k T AAS-RAC 1 J1 24 fE il & T 84
72 AR R BE LG B9 AAS-RAC I, BF 58 -4 B Rt
TRUAR 238 AR 21 2 (R BB Z %6 AAS-RAC 57 J7 7R it
FE 5 B o, % BT RO BE £ NPT AT SR EE £, R
1 REEE
1.1 REH

Ak b T I Y L 3R T RRURT G 4300 Oy 440
m®/kg Fl 2. 45, F ¥R A2y 2.4 pm, Fo AR 22 B 53
7R 43 A PR 0 5 L2 TR 1o KR RER A R
Y-ERHE RV 0Bk 2. 6,258 2 480 kg/m’
KR H R e TR A, B 42V B R 5~25 mm, &
2 620 kg/m’, I A K R R EET A
KK

B I & ) Eh YR S TR L T R A A ik A
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Table 1 Chemical composition of granulated blast

furnace slag %
Ca0 Si0, ALO, MgO Fe,0, HoAts
41 34 13 7 1 4
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Fig. 1 Particle size distribution diagram
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Table 2 Mechanical properties of steel fibers

FHE/ ri ik LA/
g/ Hir/

(kg/m?) FE /mm e/ & /MPa GPa

7 800 12 210 2 969 200. 0

1.2 KHE&ITREEEL

il 1 8 B AS [w) i b 1 i 1 v 1 2 VR O K .
WA R T WA R BB R (0.0.3% .
0.6%.0.9 % ) Hl A= R HCA % (0.25% .50% .
75% . 100%6) By g2 . BRI B A ik 3
JIEoR & 2 R 3 A 2 A - 2F 4k /AN 2F AR R
R/ A RBUCE. LLS/0.3/100 R, R 89
2F 4 R BUEUAR R R 0.3%, A4 B R BUIR R
100% o B0 i P05 3 BF 24 Bt hr ik 5 RN e
158 B B H 34 [ S A 1 T 41

®3 RHEXSH

Tab.2 Parameters of specimens

- Vv v M/ M/ Micr/ Wi/ Nasio) Na()HU/ K/ W/
(kg/m?) (kg/m*)  (kg/m*)  (kg/m®)  (kg/m?) (kg/m®) (kg/m*) (kg/m*)

N/0/0 0 0 1334 0 0 625 164 27.8 152 833
N/0/25 0 25 990 0 330 625 164 27.8 152 833
N/0/50 0 50 660 0 660 625 164 27.8 152 833
N/0/75 0 75 330 0 990 625 164 27.8 152 833
N/0/100 0 100 0 0 1320 625 164 27.8 152 833
S/0.3/100 0.3 100 0 23.4 1320 625 164 27.8 152 833
S/0.6/100 0.6 100 0 46.8 1320 625 164 27.8 152 833
S/0.9/100 0.9 100 0 70.2 1320 625 164 27.8 152 833

T VIR BE T LR AR FR 35 Vigae WFFHE B RMA T B (Viao/ (Viae + Vi) ) s My 0 857 75 K IR BE + 19 R ARMLE B BT i s M ol B 57 7
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OB BR D E T REREAL T SR 60 s B S M
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o5 2 QIR E 1 9 B1 ) “F M B8 58 D7 Ik AR ) (GB/T
50081—2019)* A7, 37 J7 R bt it 56 Jn 28 o % Ry
0.6 MPa/s, BF 2450 F7 38 50 FPL I 38 5 o 28 2%

0.06 MPa/s.
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Fig. 2 Influence of recycled aggregate content substitution

rate on compressive strength of AAS-RAC
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Fig. 3 Influence of steel fiber volume substitution rate on

compressive strength of AAS-RAC
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Fig. 4 Influence of recycled aggregate content substitution

rate on splitting tensile strength of AAS-RAC
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Fig. 5 Influence of steel fiber volume substitution rate on
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splitting tensile strength of AAS-RAC
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Fig. 6 Influence of recycled aggregate content substitution

rate on flexural strength of AAS-RAC
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Fig. 7 Influence of steel fiber volume substitution rate on

flexural strength of AAS-RAC
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Fig. 8 Influence of recycled aggregate content substitution

rate on mechanical properties of AAS-RAC
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Fig. 9 Influence of steel fiber volume substitution rate on

mechanical properties of AAS-RAC
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