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Alkali Resistance of Basalt Fiber and Strengthening Effect of

Its Textile on Concrete

WANG Qingxuan, DING Yining

(State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: An alkali corrosion test on basalt fiber was carried out to analyze alkali corrosion mechanism by
comparing micro-morphology, elemental composition and molecular structure of basalt fiber before and af-
ter alkali corrosion. And the alkali corrosion model of basalt fiber in NaOH solution was explored. Then
the accelerated aging test and bending test regarding basalt {iber textile reinforced concrete(BFTRC) slabs
were conducted to evaluate the strengthening effect of the textile on concrete via aging coefficient(A.) and
enhancement coefficient(E.). The results show that the alkali resistance of basalt fiber is comparable to
that of alkali resistant-glass fiber. For basalt {iber after alkali corrosion, the diameter becomes smaller,
the typical structure is composed of fiber core, gel layer and deposition layer, and the dissolution kinetics
can be expressed by zero-order model and contracting cylinder model. The A, and E. of flexural strength
and energy absorption for BETRC slabs are decreased with time, and the E. is greater than 1. In particu-
lar, the E. for energy absorption still amounts to 29. 00 after aging treatment for 14 d. The reduction coef-
ficient of bearing capacity should be considered for the design of BETRC members because of alkali corro-
sion of fiber textile in the concrete matrix.
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Fig. 1

SEM images of basalt fibers after alkali corrosion for different time periods
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Fig. 2 SEM images of glass fibers after alkali corrosion for different time periods
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Fig. 3 Diameter reduction ratio for fibers after alkali

corrosion in NaOH solution
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Fig.4 Typical structure of basalt fiber after alkali corrosion in NaOH solution for 24 h
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Table 2 Elemental composition of fibers after alkali corrosion for 24 h w/ %
Fiber Layer Si Al Fe Ca Mg Na K Ti Zr O

Fiber core 30.5 6.7 4.7 3.8 2.7 2.0 1.5 0.5 0 47.6

BF Gel 27.6 5.1 7.5 5.9 4. 6 1.2 1.2 0.6 0 46. 3
Deposition 25.3 4.3 11. 2 7.9 4.9 0.3 0.2 0.6 0 45.3

Fiber core 35.9 2.3 0 5.0 1.8 6.0 0.3 0 0 48.7

C-GF Gel 33.2 1.9 0 7.3 2.4 7.6 0.2 0 0 17. 4
Deposition 30. 2 1.8 0 12. 6 3.6 4.3 0.2 0 0 47.3

Fiber core 32.2 0.4 0 2.2 0 8.5 0.8 0.3 10. 5 45.1

AR-GF Gel 29.9 0.3 0 6.0 0 8.3 0.7 0.4 10. 6 43.8
Deposition 28.0 0.3 0 9.5 0 6.9 0.8 0.3 11.3 42.9
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Fig. 5 FTIR spectra of fibers before and after alkali corrosion
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Table 3  Flexural property indices of specimens

Condition ~ Specimen 0./ MPa 0./ MPa D/]
PC 7.9 7.9 0. 044
~ =4

Unaged  BFTRC 8.6 16.5 2.827

C-GFTRC 8.7 13.2 1. 740

AR-GFTRC 8.1 15. 1 2.282

PC 7.9 7.9 0.055

Agedat  ppTRC 8.4 14.5 2.111
60 °C CGFTRE

for3d CGFTRC 7.8 9.6 1.094

AR-GFTRC 8.5 12.9 1.727

PC 7.7 7.7 0. 034

Agedat  ppRTRC 8.2 10.7 1. 258
60 °C o .

tor 114 CGFTRC 7.8 7.8 0.621

AR-GFTRC 8.5 9.3 1.053
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Table 4 A, and E, of first-crack strength, flexural strength
and energy absorption of specimens

Aging PC BFTRC  C-GETRC AR-GFTRC
Index .
time/d A E A, E. A E A E

3 1.00 1.00 0.98 1.07 0.90 0.99 1.04 1.08

Ocr
14 0.98 0.98 0.96 1.05 0.90 0.99 1.04 1.08
3 1.00 1.00 0.88 1.85 0.73 1.22 0.85 1.64

Om
14 0.98 0.98 0.64 1.36 0.59 0.99 0.62 1.18
D 3 1.25 1.25 0.7548.00 0.63 24.90 0.76 39.00
14 0.77 0.77 0.44 29.00 0.36 14.00 0.46 24.00
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