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Table 1  Physical properties of basalt fiber

HAE K W EIVA LK 05 S 50 8 TR B
/pm /mm /g cm™ /MPa /GPa /%
16 6,12,30 2.65~3.05 3000~3500 90~110 3.2

A2 A RES R
Table 2 Physical properties of cellulose fiber

HiE KE s PRREE  SESCR FJESR
/pm  /mm /geem”? /MPa /GPa /g-9000 m™'
179 2.1 1.11 913 9.25 2.50
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Table 3 Mix proportion of concrete (kg + m™)

Ko BEK fh i T K K
392 168 588 1002 200 2.24
A4 REsa
Table 4 Test groupings
4 B ZAFHERE ZIREGEBE RIS EBL
/mm /kg-m™ /kg-m™

NC - - -

B1 12 2.7 -

B2 12 4.0 -

B3 12 5.4 -

Cl - - 1.2

Cc2 - - 1.6

C3 - - 2.0

H1 6 2.7 1.2

H2 6 4.0 1.6

H3 6 5.4 2.0

H4 12 2.7 1.2

H5 12 4.0 1.6

H6 12 5.4 2.0

H7 30 2.7 1.2

H8 30 4.0 1.6

H9 30 5.4 2.0

T NC N HEEL B Ny LA LT 2 C 2P E R AT 4 H O Xk
H-LTHERIRAET 4,
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Table 5 Test data of specimens

PO OBYPAT Hudr DURIREE BUROREE PR

Bom mme mE WERH MERN MBRK
e /MPa  /MPa  /MPa /B. /B, /B,
NC  41.6 3.13 4.8 1.00 1.00 1.00
Bl 46.2 3.30 53 1.11 1.05 1.10
B2 44.7 3.74 5.5 1.07 1.19 1.15
B3 43.7 4.01 5.6 1.05 1.28 1.17
Cl 41.9 3.36 5.4 1.01 1.07 1.13
c2 43.8 3.44 5.6 1.05 1.10 1.17
C3 429 4.13 5.3 1.03 1.32 1.10
H1 42.2 3.21 5.3 1.01 1.03 1.10
H2 436 3.36 5.5 1.05 1.07 1.15
H3 428 3.26 5.2 1.03 1.04 1.08
H4  45.0 3.35 5.5 1.08 1.07 1.15
H5 474 4.24 5.7 1.14 1.35 1.19
H6  43.0 3.21 5.4 1.03 1.03 1.13
H7  40.5 3.24 5.1 0.97 1.04 1.06
H8 448 3.47 5.4 1.08 1.11 1.13
H9 403 3.38 5.3 0.97 1.08 1.10
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Fig. 1  Effect of hybrid fiber content on compressive

strength enhancement factor

& 3 A, FEAN A 2 2R 4E K B2 (6 mm (12
mm 30 mm) F 8P 57 R BRSREIAE LR
HFHEBERN 4.0 keg/m’ L HERLFHBEN 1.6 kg/m’
PR B B AR, HBEE 21 4545 5 00 38 hn i 3L
FIERIF N R L R 12 mm B
HABEC BT BH0 R 5 B 1 0 RO N ik, B3R
R Wit R B S I, R R i B Y 2 iR g ) ek
KIGUE /N s 22 RCA LR 4R K R 30 mm B, S BB 5%
FEUNT 1 BYREOL, o0 0 o A ] BE 2 TR Bk b 48
AR a2 0 XA A4 )5, 2382 4 1 4]
R (dHAETREE A PR AR LI 3 T 22 55 T
I, DA b R R B R

B —ZFAE 145 AR 0 B 1 5 2R 5500 5 e
Bl 2 s,

1.124

—a— 2 mmZX RG4S
1.10 AR

§ 1.08
W&

106+
Ely

g 1.044
H

B 1029

1.00
0 1 A é : | |
F R B ke m™

K2 H—2F4ERY5 TR R B R R R
Fig. 2 Effect of fiber content on compressive

strength enhancement factor
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Fig. 3  Effect of hybrid fiber content on compressive

strength enhancement factor
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Fig. 4  Effect of fiber content on compressive

strength enhancement factor
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Fig. 5 Effect of hybrid fiber content on compressive

strength enhancement factor
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Fig. 6 Effect of fiber content on compressive

strength enhancement factor
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EXPERIMENTAL STUDY ON MECHANICAL PROPERTIES OF BASALT-CELLULOSE
HYBRID FIBER REINFORCED CONCRETE
ZHANG Zhen-lei
(Railway Engineering Department of Liaoning Railway Vocational and Technical Collage,
Jinzhou 121000, China)

Abstract :In order to study the effect of basalt fiber and cellulose fiber mixing on the mechanical properties of

concrete , the different basalt fiber lengths (6 mm, 12 mm, 30 mm) and different fiber contents (2.7 kg/m’, 4.0

kg/m’, 5.4 kg/m’) were analyzed by cube compression, splitting tensile and flexural strength test. The results in-

dicate that compressive strength, splitting tensile strength and flexural strength were increased after adding a reason-

able content of hybrid fiber. When the content of basalt fiber and cellulose fiber is 4 kg/m” and 1. 6 kg/m’, respec-

tively, the cube compression, splitting tensile and flexural strength are increased by 13.94%, 35.46% and 18.75%,

respectively , than that of the ordinary concrete. When the basalt fiber length is 12 mm and the content is 4 kg/m’,

the fiber reinforced concrete shows a good enhancement effect. And with the increase of the content, the strength of

fiber concrete increases first and then decreases. When the content of cellulose is 1. 6 kg/m’ | the effect of concrete

is the best.

Key words: hybrid fiber; mechanical properties; fiber length; fiber content

FRP/CM 2019. No. 6





