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ABSTRACT

Since recycling waste glass as a material for concrete has a great advantage environmentally and economically,
the US, Japan and other countries have started recycling waste glass widely and accumulating the technology of
manufacturing equipment and its construction. However, there is no practical data on the mechanical property of
concrete using waste glass. In this study, the mechanical property of the steel fiber reinforced concrete using waste
glass was analyzed in terms of waste glass content(20vol. %, 40vol. % as a part of fine aggregate) and steel fiber
content(0.5~1.5vol. %)

The results of this study are as follows : The workability of the concrete including steel fiber and waste glass
decreases, as the inclusion rate of waste glass and steel fiber increases. The tensile strength, flexural strength and
flexural toughness of the concrete including waste glass increase considerably, as the inclusion rate of steel fiber
increases. From the results, the appropriate inclusion rate of steel fiber and waste glass is thought to be 1.0vol. %
and 20vol. %, respectively.
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Table 1 Physical and chemical properties of cement

Table 2 Physical characteristics of aggregate

Specific |Absorption | Fineness | Unit weight
gravity (%) modulus (t/mr)

Sand 266 140 268 166

Gravel 2.7 1.32 7.08 1.48

Table 3 Physical and chemical properties of waste
glass

Chemical composition (%)
Si0; | AlO3 [NaO+Kp0| CaO+MgO | SOz [FeO3) Cre0Os
721 | 1.74 14.11 11.52 0131031 ] 001
Physical properties

Specific |Fineness| Absorption | Absolute | Unit weight
gravity | modulus (%) volume (%) (t/m)

2.52 349 04 61.93 1.559

Table 4 Physical characteristic of fiber

Properties Steel fiber (Hooked type)
Fiber length(mm) 36
FEquivalent diameter(mm) 06
Specific gravity 735
Tensile strength(kef/cm’) 4500
Modulus of elasticity(kgf/cm®) 200210
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Fig. 1 Gradation curve of aggregate

Chemical composition (%)

Si0; AlOs FexOs Ca0 MgO NaO K0 S03 Ig. loss Total
21.24 597 3.34 62.72 2.36 0.13 0.81 1.97 1.46 100.0
Physical properties
Specific Blaincs | 44um on residue Setting time (min) Compressive strength (kgf/cr)
gravity (cn'/g) (%) Initial set. Final set. 3 days 7 days 28 days
3.14 3,200 125 240 370 221 298 339

Table 5 Properties of Admixture

Admixture Appearance Specific gravity pH Solid content(%6)
High range water reducing agent Dark brown liquid 1.21 7~9 41 ~45
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Table 6 Mixture proportions

Mix W/C | s/a | Swe content | SF content Unit weight(kg/m"*) HWRA
No. (%) (%) (vol.%) {(vol.%) C W S Swe | G SF (C=x%)
Plain 50 47 - - 380 | 190 | 796 | 0 | 914 | 0 038
WG20 20 - 571 | 136 | 964 | 0 045
WG20-SF0.5 20 05 566 | 136 | 957 | 39 0.45
weaosko | O 43 20 1.0 B0 1180 e 136 | 940 | 79 045
WG20-SF15 20 15 554 | 136 | 941 | 118 045
WG20 20 - 637 | 151 | 914 | 0 038
WG20-SF0.5 20 05 630 | 151 | 907 | 39 0.38
_
WG20-SFLo | 47 20 1.0 380 | 190 e 151 | g0 | 79 0.38
WG20-SF15 20 15 618 | 151 | 893 | 118 0.38
WG20 20 - 737 | 155 | 833 | 0 0.16
WG20-SF0.5 20 05 730 | 175 | 826 | 39 0.16
wG20 kLo | 53 20 1.0 30 | 192 e s |80 | 19 0.16
WG20-SF15 20 15 716 | 175 | 814 | 118 0.16
WG40 40 - 478 | 303 | 914 | 0© 0.38
WG40-SFO5 40 05 471 | 303 | 907 | 39 0.38
WGA0 SFLo | a7 40 1.0 3801190 e 308 900 | 79 0.38
WG40-SF15 40 15 459 | 303 | 93 | 118 0.38

Note : C = Cement, W = Water, S = Sand, Swc = Waste glass, G = Gravel, SF = Steel fiber, HWRA = High range water reducing agent
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