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Mechanical Properties and Neutron Shielding Rate of Concrete
with Borosilicate-Glasses and Amorphous Boron Steel Fiber
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In this study, the mechanical properties and the neutron shielding rate of concrete with the borosilicate glass and the amorphous
boron steel fiber were investigated. The measures of this investigation includes air contents, slump loss, compressive strength, static
modulus of elasticity, compressive toughness, flexural strength, flexure toughness and neutron shielding rate. As a result, the neutron
shielding rate of the concrete with borosilicate glasses increased even though the compressive strength and flexural strength
decreased in comparison with that of plain concrete. Also, the mechanical toughness and the neutron shielding rate of the concrete
with amorphous boron steel fiber increased in comparison with that of plain concrete.
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Table 1. Experimental design

Air Amorphous Fine aggregate
Slump —

Type contents (mm) boron fiber S Borosilicate
(%) (vol.%) an glass

Plain - v _

Py - - v
———1 3.5£1.0 | 150£20

BF 1.0 v -

Py-BF 1.0 - v

Table 2. Physical properties of amorphous boron steel fiber

Unit weight(kg/cm®
S S.,/a ght(kg/cm”)
(%) OPC S G
0.4 32 437.1 539.4 1178.1

NOTE : W/C= water to cement ratio, S/a=sand to coarse aggregate
ratio, OPC=ordinary Portland cement, S=Sand and G=Gravel
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Table 3. Physical properties of amorphous boron steel fiber

Thickness | Width Length Tensile Boron

Type (mm) (mm) (mm) strength | content
(MPa) (%)
Ribbon 0.021 1.0 10 2,219.2 4.88

Table 4. Physical and chemical properties of borosilicate glass

) Chemical composition(weight %)
Density Elastic modulus .
. a
(N/mm?) Si0, | B,O; +Kz o | AkOs
223 63x10° 81 13 4 2

(a) Borosilicate glass

(b) Amorphous boron steel fiber

Fig. 1. Borosilicate glass and amorphous boron steel fiber
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Fig. 3. Slump loss and air contents of various concrete
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(c) Concrete with amorphous boron steel fiber
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Fig. 4. Compressive strain-stress curve of various concrete
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Fig. 5. Compressive strength of various concrete
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Fig. 6. Static modulus of elasticity of various concrete
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Fig. 7. Compressive toughness of various concrete
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Fig. 8. Flexural load-displacement curve of various concrete
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Fig. 9. Flexural strength of various concrete
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Fig. 10. Flexural toughness of various concrete
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