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Mechanical and Frost Resistance Properties of Lightweight Aggregate
Concrete Reinforced by Hybrid Fiber

LIU Shengbing, JIN Zhexin, YAO Pengfei
School of Civil Engineering and Architecture, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: To study the effect of steel fiber and polypropylene fiber on the performance of lightweight aggregate
concrete, 16 groups of lightweight aggregate concrete were designed including 9 groups of hybrid fiber reinforced
lightweight aggregate concrete, 3 groups of steel fiber reinforced lightweight aggregate concrete, 3 groups of
polypropylene fiber reinforced lightweight aggregate concrete and 1 group of lightweight aggregate concrete
without fiber. The test results showed that the maximum compressive strength of concrete was 39.16 MPa,
increasing by 17.92% when the volume fractions of steel fiber and polypropylene fiber were 1.0% and 0.05% ,
respectively. The maximum tensile strength was 4.77 MPa, increasing by 63.36% when the volume fraction of
steel fiber was 1.5%. After 50 times of freezing and thawing test, the lowest strength loss rate of concrete was the
group of Ssp3. The lowest strength loss rate of concrete specimen was 1.79% , decreasing by 68.2% when the
volume fractions of steel fiber and polypropylene fiber were 1.0% and 0.15% , respectively.
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Tab. 1  Physical and mechanical properties of two fibers
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Tab.2 Mixing proportion design of concrete

REELWMESH PRI/ (kg/em®)

WH A= / (kg/em®)

KR / (kg/em®) KA / (kg/em®)

LC30 1330 686

440 190

N T B Lo BB A Yl KR A £ A X g R
TR E 7 7 IR PU R B BT L S TR P BE R
AR VAR G5 4 AN [R) 19 2F HE AR TR 1T T 9 IR 4% 4F
A4 R EE 1, 3 41 B N AT UL 4% 1 RHR BE 1
3 YL BB RN AF iR i RHIR e N 1 4
HRHREE X R F R a0 R 3. BPK R
PR LR 4E L) 0.05% .0.10% . 0.15% F AR T35 hn % 2
B WAL 1.0% . 1.5% . 2.0% R FUS I % s
KRR 5 WA 4R 24 5 B AR B R R 1
S H AR AT ST O R BTE BE SR S B R v
AEIR IR A 5T
1.3 RKENHIESHRAEE

SN s R V= w1t S SN 1

AP UEFE & 0 5 24 23, 8 5 e g L A 4 B R} A
ABEFENL T THE 30 s, ff ZH FEG 515 A K
IR FEG OO, 155 =3 B 20 )5 ml g $EHL
INAET 4k d5 I 1) BEFERIL PO A K 2E AT 8 i
YRR RHREE L o R EF dE R RHR BE L
S B ACHH R B IR R O R 3 B R A
1 dJE R8s, PR A 7 BV A AR HESR 9 = R SR
TR EARIRE ] 95% LA IR BE R (20+2) C, %=
NI R 2] o AR I 05 A b 3 B 5 A AT ik
KB HENL M2 & LA SR EE 1. S #PERe
T BT s S 8 3T J7 IR B 5 R Rl A
PR P R RS PR KON 50U, SR IR R IE 1
BeA DT AR K A R 0 IRRL .



#5434 RUESS , 45 IR ET HE R RHRBE 1 Ty 2 AT TERERT 5T 435

*®3 HKBEHHE 4] UAE - DFER B RHREE s AR
Tab. 3 Test grouping B2 4 AT LR TR BE Y ST 7 PR BT 5 R R B T
B4R K% LT 4 I I £ 4 SR o 2) BN AT Y ol R TN s AT A e T K TR R AN T
kSRR % R 1 % TR 7 R0 10 7 AL R 3R 4 4 F 2k
W Le30 0 0 FURN 1.0% , B0 £F AR BLUR N 0.05% ), 57 )7
ppmpy S0Pl 0 0.05 R BT R B B KM 39.16 MPa, AH# T % B8 4 2 55
Vs 7 ggii g g-;g T 17.92%., 3) 50 2F 4 % 3 VR BE 2450 038 FE 1 42 72
- o . JCHMA R I HESEE R TRNEST 4,
P . ) TN
BHAS S2p0 s 0 PAPB G A 2 R R R 1.5% B, BE R BE R
$3p0 2.0 0 477 MPa, HHELT X IR 525 1 63.36% .. 8k
Sepl Lo 0.05 REE B AG4E G, Ba Rl EE L AR IR o 72
1IRZ4 4 Ssp2 1.0 0.10 KW RIE A B ekcss, B B Rl i B AR
Ssp3 1.0 0.15 Ivi] £F 2k B i R e B SR 25
Ssp4 1.5 0.05
2IRZRE4E Ssps 1.5 0.10
Ssp6 1.5 0.15
Ssp7 2.0 0.05
3TRZAEFHE Ssps 2.0 0.10
Ssp9 2.0 0.15

2 HR5iR

2.1 AAEHERESERAAREER

ARYAR S P HEAS T 2V R 6 60 45 S 7 R
JE 5 8% 2GR0 SR, A5 A A B0 R R T 5
(E A G 3 AR SR (B, 5207 MR 55 B 2R
PR AR L2 4.

R4 RESHARESERTHE Bl AEFEGERELOER TRROBFRS:
Tab. 4 Average value of compression and tensile test results (a)F(D)ZEBREERT, () BRFEETHER LT,
AT BUREIE/MPa BPRBURHRIE / MPa (DinFagiiRRL

Fig. 1 Destruction form of cube in different fiber volume

LC30 33.21 2.92 fractions: (a) and (b) plain lightweight aggregate concrete,
SOp1 33.30 3.29 (¢) hybrid fiber reinforced lightweight aggregate concrete,
S0p2 37.40 3.30 (d) steel fiber lightweight aggregate concrete
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Fig. 2 Strength loss rate of concretes
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Tab.5  Strength loss rate and hybrid coefficient

WA S R R R AL YR R AL
LC30 1.000
SOpl 0.609
SOp2 0.646
SOp3 1.016
S1p0 0.557
S2p0 0.609
S3p0 0.672
Sspl 0.342 1.008
Ssp2 0.420 1.167
Ssp3 0.311 0.549
Ssp4 0.479 1.292
Ssp5 0.439 1.116
Ssp6 0.444 0.718
Ssp7 0.606 1.481
Ssp8 0.722 1.663
Ssp9 0.823 1.205
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