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<Abstract>

Basalt originates from volcanic magma

and flood volcanoes, a very hot fluid or

semifluid material under the earth’s crust, solidified in the open air. Basalt is a
common term used for a variety of volcanic rocks, which are gray, dark in colour,
formed from the molten lava after solidification. Recently, attention has been devoted to
continuous basalt fibers (CBF) whose primary advantage consists in their low cost,

good resistance to acids and solvents,

and good thermal stability. In order to

investigate reinforcement effect, this paper did FEM analysis with shell element. The
result were as follows; BCF deck plate did elastic behavior to 450 kN, reinforcement
effect of basalt fiber (BF) was less. But BCF’s perpendicular deflection occurred little

about 23 mm comparing with RC deck
improved by basalt fiber reinforcement.

plate in load 627 KN. Stiffness was very
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Fig.4. Tensile strength of fiber
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Table 2. Main technical indicators of BCF

Performance Number
Thermo—-physical properties
working temperature(C) -269~700C
bond temperature(C) 1050C
Thermal Conductivity, w/m.°K 0.03~0.038
physical properties
filament diameter(um) 7~15
density (kg/m®) 2650
elastic modulus(kg/mm?) 10000~11000
Tensile strength(MPa) 4150~4800

Table 3. Comparison of properties among basalt
fiber and other fibers

Mechan | Elastic _
. Density el moé— g.!ﬁircl)n
Fibers (gfemd) strength ulus
(MPa) (GPa) (%)
Glass fiber
A-glass 2.46 3310 69 4.8
C—glass 2.46 3310 69 4.8
E-glass 2.60 3450 76 4.76
S2—-glass 2.49 4830 97 5.15
. ) 206~
silicon fiber 2.16 212
quartz fiber 2.20 3438
carbon fiber
large—tow 1.74 3620 228 1.59
middle—tow 1.80 5100 241 2.11
small-tow 1.80 6210 297 2.20
Aromatic poly—
amide
fiber 3620 41.4 3.6
Kevlar 29 1.44 3480 1.5
Kevlar 149 1.47
polypropylene 270~ _
fiber 0.91 650 38 15~18
polyacrylonitrile 500~ _
fiber 1.18 910 75 15~18
) 4150~ 100~
basalt fiber 2.65 4800 110 3.3
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Table 4. Dimension of specimen
ITEM Dimension
Top Flange 10 mm
Bottom Flange 25 mm
Web 22 mm
Stud ®16X110 mm
Space of Stud 125 mm
Space of Perpendicular Steel Bar 200 mm
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Fig. 8. Property of concrete material.
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Fig. 9. Property of steel bar.
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Fig. 12. The model mesh of analysis.
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Fig. 13. The deflection curve of deck slab on the
perpendicular direction of bridge.
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Fig. 15. Deformation characteristics of deck slab
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16. The deflection curve of girder on the
perpendicular direction of bridge.
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Fig. 18. The strain curve of concrete top on the
perpendicular direction of bridge.
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Fig. 19. The deflection curve of deck slab on the
axis of bridge(Load:627kN).
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Fig. 20. The deflection curve of deck slab on the
perpendicular direction of bridge(Load:627kN).
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