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Abstract: In order to study the effect of basalt fiber web on the early age crack resistance of concrete slab, the restrained
shrinkage cracking test of concrete slab was carried out. Two kinds of concrete slabs with different mix proportions were
designed, and two kinds of basalt fiber webs were selected as analysis parameters to verify the crack resistance effect of fiber
webs in concrete slabs. Through the comparative analysis of the crack distribution law, cracking area, maximum crack width,
cracking time and shrinkage strain of the concrete slab, the anti — cracking effect of the basalt fiber mesh reinforced concrete slab

was evaluated. The test results show that the concrete slab cracks mainly appear in the constraint end and the central part; the
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fiber mesh arrangement in the concrete slab will improve its crack resistance, and the crack resistance is better as the mesh

arrangement position is close to the surface of the slab, and the cracking area of the plain concrete slab is reduced by 79. 33%

compared with that of the plain concrete slab. When the mesh is arranged on the surface of the concrete slab, the cracking area

of the specimen with fiber mesh is reduced by 13.14% , 39.17% and 53.92% respectively compared with the specimen with

steel wire mesh. The arrangement of fiber net on the surface of concrete slab can effectively reduce the shrinkage strain inside

the slab. The research results can provide experimental data support for the engineering application of basalt fiber web.

Key words: basalt fiber mesh; mix proportion; plate restraint test; crack resistance; shrinkage strain
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Table 1 Concrete mix proportion and mechanical properties

fiAtt kiR K w a¥f R-28d R-28d
25 /(kg'm’})/(kg'm*’z)/(kg-m%)/(kg'm’3) /MPa /MPa
Hik 398 239 743 1026 29.7 3.97

E| 37579 367 220 691 1081 30.5 4.16

FR2 ZREFLEM (BFRP) #fiitae
Table 2 Material properties of basalt fiber mesh ( BFRP)
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BFRM - 60 224 61 67.7 2.9 3.2 88.8 75.6
BFRM - 90 282 93 950 3.0 3.1 780 79.0
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Table 3 Specimen parameters

' (R A= i 2 3 P 2898
C-5-0-0-1 Fem ik T R
C-X-0.5-60-1 0. 50 ik BFRM 1 x 1 - 60 x 60
C-X-0.5-90-1 0. 50 ik BFRM 1 x 1 -60 x60
C-X-0.25-60-1  0.25 ik BFRM 1 x 1 -60 x 60
C-X-0.25-90-1 0.25 ik BFRM 1 x 1 -90 x90
C-X-0-60-1 Ea] ik BFRM 1 x 1 -90 x90
C-X-0-90-1 Eal] ET50S BFRM 1 x1-90 x90
C-G-0-3-1 Fm ik 3@ 50 x50
C-G-0-4-1 E3L] Hik d4@ 100 x 100
C-G-0-6-1 I Bk D6@ 200 x 200
C-S-0-0-2 ER] ek M A
C-X-0.5-60-2 0. 50 k%% BFRM 1 x1-60 x60
C-X-0.5-90-2 0. 50 JE%%  BFRM 1 x1-60 x60
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Fig.1 Crack distribution in concrete slab specimens
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Table 4 Observation results of early — age cracking resistance test

e ORI RgERK RERK OB AR

D

Lk AH /A KA/ G/ B/ RE%
C-S-0-0-1 8 1.5 106 0.56 474. 88 Fm
C-S-0-0-2 8 1.8 102 0.54 440. 64 Fm
C-X-0.5-60-1 6 3.0 101 0.54 327.24 31. 66
C-X-0.5-60-2 6 3.5 97 0.52 302. 64 31.31
C-X-0.25-60-1 6 4.0 95 0.51 290. 70 38. 46
C-X-0.25-60-2 6 4.3 90 0.49 264. 60 39.95
C-X-0-60-1 4 5.1 71 0.35 99. 40 79.91
C-X-0-60-2 4 5.3 68 0.33 89.76 79. 62
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Fig. 2 Initial cracking time
hE 3, K4nH, (C-X-0.5-60-1, C-
X-0.25-60-1, C-X-0-60-1), (C-X-0.5-
60-2, C-X-0.25-60-2, C-X-0-60-2) %%
BARKEH C-S-0-0-1 M C-S-0-0-2 FFfK T
8.33% . 10.37% . 33.01% . 4.9% . 11.76% . 33.33%
(C-X-0.5-60-1, C-X-0.25-60-1, C-X-



2 14 RINZLPEAT . LR 2 e PR TRBE A I BT R RER I 5T

0-60-1), (C-X-0.5-60-2, C-X-0.25-60-2,
C-X-0-60-2) Z4EHRFEEHKC-S-0-0-1 Al
C-S-0-0-2PFFAKT 3.57% . 8.92% . 37.5% .
3.7% . 9.25% . 38.88% . MIRUEE+1i B LT 4EM )5,
S5 B K E N B FBE i 2T 2 47 B 32 W 1) 2% 1
REERPEREAR . R P A SRR BE - AR R T
J&, Bl £ 2k W A o7 B AS BT A G VR BE b AR R, L
XPTREEE + 2 T 2L 48 I 29 AR B i g o, 34k R
A TELT YT IS, 455 (1 T el 2 Bl £F 4E I BELLE
15 2455 0 B2 T8 FE A2 B BRIl . e Y LR 4E A
B FIREE AR, RS AR PR R

120
100+
801

60—

40l

T RMAEK S /mm

20F

0

‘E3%i/§ézﬁﬁf§
~0:5_ 7
W Iillin
Sl
wiiiiiin

N

OV ¢ 60/0\5/60/;5/60/;5,60{%/@; o

VRV N G S\ LR\ R S
Ve o> S ¢ G

4 BRRETE

Fig.4 Maximum crack width

HR A% 4 X0 22 ) L0 T A a2 A i T 2 T

PR AR R BOCR I, NS Fis . 248803

T R B 1 A4 X 1 o A R AT A7 1 A 0 T AT

FRERFAR R AR BT PO LA il 1 1o

PMEI AT A, SR 4 A B IR AR 12 R

1/4 JEERE RN, L850 T 240 U b T AN A L 2F

AE ) 2R AR EE 4 3 R T 31.19% | 39.34%
79.33% , JRUE A4 B FF 4 R R AR

120

S
S
T

ISR o
& 2
& 60t 300 =
=
£ 200
20t
100
0 1

L fE
e e i
S oS R N g e
SElSES s (),‘I\/Q O R

Vs

BES5 HEZNHRMUERRABERE
Fig.5 Trend chart of nominal crack area and
crack reduction coefficient

XU S 2R e WA B AR G B S, IR T X)
TREE LA LSRR, (A5 248 10 & 8 32 B BR il
AT i 75 TR 85 A 71 0 114 28 XU 15 38 B A1
2.3 R AR LRI AR R v AT

HAGR M B E R, KK E, BRTE
DA R HAE RN R B R W32 50 S56 3% 4 BRI
KHESHOS LN 6 s .

LRI H G & B, BFRMOO &1 4k IR ¢ + AP
B AL BFRMO0 YRLBE - A B AL 3 2 R Ok TR e+
PR AR A F RN A0 38 R 5% 52 i & A U e 1), &1 48 ke
N2y HIR BE Ul 4E 19 4 . BFRMOO 27 4k () AH L
BFRM60 Zf 4k R4ihr 5 7 5, ] LUK &7 A 4K TR €
MR AR I . LA BFRMOO £T 4 X A
FHREE AR N 1 R AR K T BFRM60 27 4E K, >4
TRE 5% A A6 21 2 W A TR BR R, Eb 3R 1w AR/
LR B s e A R, 2786 D E& B EIEH,
BFRMOO £F- 4 [ (1) BT 245U R AL T

x5 ABRHER
Table 5 Test results

Pt IR HsERR REROR AOURIIE FIRRE

D
w5 REC A K/ S o® /%
C-X-0.5-90-1 6 3.2 98 0.52 305.76 35.61
C-X-0.5-90-2 6 3.7 94 0.50 282.00 36. 00
C-X-0.25-90-1 6 4.1 92 0.47 259. 44 45.36
C-X-0.25-90-2 6 4.4 88 0.45 237.60 46.07
C-X-0-90-1 4 5.3 69 0.32 88.32 81. 40
C-X-0-90-2 4 5.5 65 0.30 78. 00 82.29
C-G-0-3-1 4 4.8 73 0.37 108. 04 77.24
C-G-0-3-2 4 5.0 69 0.35 96. 60 78.07
C-G-0-4-1 5 4.6 75 0.41 153.75 67.62
C-G-0-4-2 5 4.7 71 0.39 138.45 68. 58
C-G-0-6-1 6 4.3 78 0.43 201.24 57.62
C-G-0-6-2 6 4.5 75 0.41 184. 50 58.12
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