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Experimental study on the physical and mechanical properties
of straw fiber reinforced foam concrete

WANG Xiuli, PAN Xubin, WU Zheng

(School of Civil Engineering; Western Center of Disaster Mitigation in Civil Engineering of Ministry of Education,

Lanzhou University of Technology, Lanzhou 730050, P. R. China)

Abstract: In order to study the properties of straw fiber reinforced foam concrete, fiber-reinforced foam concrete
was prepared by the physical foaming method with ordinary Portland cement as the main cementitious material,
silica fume, metakaolin and fly ash as the supplementary cementitious materials, and rice straw fiber as
reinforcement material. The effects of straw fiber content on the density, water absorption, compressive
strength, flexural strength, splitting tensile strength and frost resistance of foam concrete were investigated by

1l factorial tests at different water-to-binder ratios and foaming agent dosages. The results showed that the
density, compressive strength and splitting tensile strength of straw fiber reinforced foam concrete increased first
and then decreased with the increase of fiber content for different water-to-binder ratios and foaming agent

dosages. The compressive strength increased with density as a power function. The splitting tensile strength
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increased exponentially with the increase of compressive strength. When the water-to-binder ratio was 0.45, the

flexural strength increased first and then decreased with the increase of fiber content. When the water-to-binder

ratio was 0.50, the flexural strength increased with the increase of fiber content. The incorporation of fiber

increased the pore size and water absorption rate of foam concrete, and reduced its frost resistance.

Keywords: straw fiber; foam concrete; bubble pore size; mechanical properties; frost resistance
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Fig. 1 Straw fiber before and after treatment
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Fig. 2 Variation of foam concrete density with fiber content
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Fig. 3 Variation of bubble pore size with fiber content
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2.4 MITERE

B 7 45 0 TR TRIR BE L e om B 5 4 445 it
Z I Z, i B 7] A

1) 7K g LE AN ], 2F 4 45 15 6 6 TR TR 36+ P 3 o
JER AR o SOK LA 0. 45 B, il 14 i B ok
JiE Bifi £F 4E 45 5 00 38 I Je 38 5 BRI . YK R
0. 5B, A4 /e 4 5 B Bl 21 48 45 £ 0% 385 i 3
X2 PR A A 2 A 4 R R BE i P AT R
FLZ L 4w M LR AR (52 o Y KRS B AR
BF, B8 AR & K R IR . Bl 2T 2R 45 0 1S
£F 4 (1) WK VR FE 8 9 LR F R 5% 3 9t L B i Y 1



194

% 46 %

—=— I(W/B-0.45 F-0.3%)
30 —— TI(W/B-0.45 F-0.6%)
—A— [II(W/B-0.5,F-0.3%)
—¥— IV(W/B-0.5,F-0.6%)

DUFIREMPa

=4
%

0.0 1 1 1 1 1
0 1 2 3 4
YA E%
7 BRBRIMNMITEERARBENTW

Fig.7 Variation of flexural strength of foam concrete

with fiber content

MR AR, DT 5 BCEF 4 0 i " VR B AR ™ . Y
LR I RN B R B A SRR T R
LT B AT BOK - T . I, e 4R
IR B E BUE S L BT IR BN T SR YK R L
BRI S B AR K R R, 1 AL R ST R i e 9 fL
Hom WG R BN U S R R RS T m AR
FHWI S, PR s J38 R 2 19

2) R K B T, R R 48 B AN ), 27 4k 45 & )
BAF BT R A S R A R . KRS LG 0. 45
I 21 24 X R & U 500 42 il A T 4T 5 B R TR
T & B A, 0. 5 7K b ik 1 A 2
IG5 o A B I B i T KRS G R L 0. 3% & i 5
5 58 T 5 08 25 0 FH 7K AR e /b e B 3R AR 5 7K A
XA TR A 4 i WK AR R 36 L 45 4 1 5% i A X 35
Ao BRIEZ AN AR AR R 0 i IR AR
FLBE FH X LR 27 4E 5 Ik LUK B R 25 ) A X A
fe A AR T T 5 T 0. 6 96 U5 R Y & i ]
IK AR 22, I B 3R AR 5 K R A, £F 4 19 WK AR
FAX I AL A B 52 W S 0 o 55 A, R % B 1Y
BUFLBE AR, £ 2 00 A AR R AR . PR AR
545 H iR AT o 3 R B R
2.5 BRAEE

K845 th 1 B ZLHTHL IR B 5 4T 4E 45 1 Z ) 1Y 56
Fo HE8AH:

1) 6 VR VR E - 1 B 4 4 hr 0 B B 4T 4R 48 & Y
W0 SE 3G KT W o EUAR AT 40 VR H RE AR
— B PR b AR M R TR B Y B BT b o A L (H [
I H T 2 2 1 WK AR 96 LR L Bl HE 45 i
JOITT 328 50 8 0, 33K 25 XoF 508 B8 7 A N R S T 4
B VR HT A PR IR BE A4 B R0 9 B S B s
BEA

2) K B FE AR TR, & i 50) 42 B AN [ 21 4 0 a4
B SLHURL IR AR AN TR o A0, 2K B [ 0. 45
i, T R AN B R h R ETE LR 4E 2 = o 26

1.0
0.8

—=— [(W/B-0.45,F-0.3%)
—e— [(W/B-0.45,F-0.6%)
—A— IT(W/B-0.5,F-0.3%)
—v— IV(W/B-0.5,F-0.6%)

BEZL RS0/ MPa

LT RI%
B8 HFRBRIMBERRNEBEMALBENTNH
Fig. 8 Variation of splitting tensile strength of foam

concrete with fiber content
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Fig. 9 Splitting tensile failure diagram of specimen
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