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Experimental Research on Crack and Deformation of Basalt
Fiber Reinforced Concrete Beams

WANG Jun, LUAN Yi, YE Huan-jun
(School of Civil Engineering, Northeast Forestry University, Harbin 150040, Heilongjiang. China)

Abstract: In order to study the influence of mixing of basalt fiber on crack and deformation of
reinforced concrete beams, five test beams were made with the parameters of volume ratio and
length of basalt fiber, and the static load tests were carried out. The test data of crack
distribution, crack width and mid-span deflection of basalt fiber reinforced concrete beams in the
process of stress were obtained and compared with common concrete beams. Based on the analysis
results of test data, the calculation methods of maximum crack width and short term stiffness of
basalt fiber reinforced concrete beams were presented. The results show that the mixing of basalt
fiber can effectively prevent cracks extension in reinforced concrete beams and improve the

ductility of beams.
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Tab.1 Parameters of Test Beams
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B/ % mm WMPHS | WMHES
L-0-0 0.0 0 2220 2910
L-1-12 0.1 12 2920 2910
L-2-12 0.2 12 2920 2910
1-1-30 0.1 30 2920 2910
1.-2-30 0.2 30 2920 2910
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Fig. 1 Reinforcement of Test Beams (Unit:mm)
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Tab. 2 Physical Properties of Basalt Fiber

o I/ HOPERLE/ | BUROSREE/ | WA
E_’fé/[lm R )
(kg + ecm™%) GPa MPa /%
15 2. 65 95~115 | 3 300~4 500 | 2.4~3.0

KN hy ot 00 45 F 28 e 280, 24 0 8 3 T H O A 2
) 80 76 I 43 A 28k Dy 1 kN i 6 SRR T 2RI o 8 0K
SEEG10 kN 1R R i R 2515 1 BR A7 2%
A 0 5 35 0T AT B i T AR . A e
5 AT AR AT S R A 9 SR A A R R
B8 L LN REE T JiE 1 L R i e R B O i
T 50 2 TR Bt - A o A R e R T AR AR B A
T R 25 A TV SR R L T 1 R SR AP T 1k 8 g
R U TE 5 - 108 s AR R A BN 2 B AR
ZMEEEME 3 PR,

N 2%

AN

UL

B2 MERHE(LA:mm)

Fig.2 Arrangement of Strain Gauges (Unit:mm)
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Fig.3 Loading Equipment of Test Beams
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Tab.3 Maximum Crack Widths and Mid-span Deflections of
Test Beams Under Different Loads

R /KN | BRREETE /mm | B P EEE/ mm

40 1. 05

70 2.49
L-0-0 80 0.13

100 0.16 3.97

120 0.21

40 0.99

70 2.46
L-1-12 80 0.12

100 0.16 3.96

120 0.20

40 0.96

70 2.45
L-2-12 80 0.10

100 0.14 3.92

120 0.20

10 0.95

70 2.40
L-1-30 80 0.10

100 0.13 3.86

120 0.17

40 0.95

70 2.34
L-2-30 80 0.08

100 0.10 3.68

120 0.14
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Fig.4 Crack Developments and Distributions of Test Beams
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Fig. 5 Strain Distribution of Concrete in Beam
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Fig. 6 Changing Curves of Maximum Crack
Width Under Different Loads
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Fig.7 Basalt Fiber Across Cracks
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Fig. 8 Curves of Load-mid-span Deflection
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Tab.4 Comparisons Between Measured and

Calculated Values of Maximum Crack Width

B S | /N R AETEE | oK EE T Y b
SCME & /mm | 3FEAE L /mm L2
80 0.13 0.137 0. 951
90 0.15 0.159 0. 941
L-0-0 100 0.16 0.182 0. 879
110 0.19 0. 205 0.929
120 0.21 0.227 0.924
80 0.12 0.126 0.954
90 0.15 0.147 1.023
L-1-12 100 0.16 0.167 0. 956
110 0.18 0.188 0. 956
120 0. 20 0.209 0. 957
80 0.10 0.115 0.871
90 0.13 0.134 0.971
L-2-12 100 0.14 0.153 0.916
110 0.17 0.172 0. 989
120 0. 20 0.191 1.048
80 0.10 0.109 0.914
90 0.12 0.127 0.941
1.-1-30 100 0.13 0.146 0.893
110 0.15 0.164 0.916
120 0.17 0.182 0.935
80 0.08 0.082 0.975
90 0.09 0.096 0. 941
[-2-30 100 0.10 0.109 0.916
110 0.12 0.123 0.977
120 0.14 0.136 1.027
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Tab.5 Comparisons Between Measured and

Calculated Values of Short-term Stiffness

) ‘ W BE SEAE ko /| W EE T3 o/ k)
PHT | /AN f , =Z
(102 kN » m?) | (10'2 kN » m?) ks
50 5.706 5.369 1.062 8
60 5.142 5.104 1.007 4
L-0-0
70 4,873 4.926 0.989 2
80 4. 800 4.798 1. 000 4
50 5.781 5.451 1.060 6
60 5.244 5.181 1.012 2
L-1-12
70 4,932 5.001 0.986 3
80 1. 885 4,871 1.002 8
50 5.936 5. 534 1.072 7
60 5.379 5. 260 1.022 6
L-2-12
70 4,952 5.077 0.975 5
80 4,973 4,945 1.005 7
50 6.058 5.618 1.078 4
60 5.407 5. 340 1.012 5
L-1-30
70 5.055 5.154 0.980 9
80 5.028 5.021 1.001 5
50 6. 142 5.703 1.077 0
60 5.463 5.421 1.007 7
1-2-30
70 5.185 5.232 0.9910
80 5.102 5.097 1.001 1
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