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ABSTRACT

Incorporation of wastes glass aggregate in mortar may cause crack and this may result in the strength reduction
due to alkali-silica reaction(ASR) and expansion. The purposes of this study were to investigate the properties of
alkali-silica expansion and strength loss through a series of experiments which had a main experimental variables
such as waste glass aggregate contents, glass colors, fiber types, and fiber contents. The steel fibers and
polypropylene fibers were used for constraining the ASR expansion and mortar cracking.

From the result, green waste glass was more suitable than brown one because of low expansion. And in this
accelerated ASTM C 1260 test of waste glass, pessimum content can not be found. Also, when used the fibers with
waste glass, there is an effect on reduction of expansion and strength loss due to ASR between the alkali in the
cement paste and the silica in the waste glass. Specially, adding 1.5 vol. % of steel fiber to 20 % of waste glass, the
expansion ratio was reduced by 40 % and flexural strength was developed by up to 110 % comparing with only waste
glass(80 C Hx0 curing).
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Table 1 Comparison of the alkali-silica reactivity tests

Test appellation ASTM C 1260 ASTM C 227 Microbars

Mortar bars : Mortar or concrete bars w/c Mortar bars

Sample desien w/c = 047 not specified w/c = 0.3
D £ Aggregates . Fixed gradation | Aggregates : Fixed gradation Sand : Fixed gradation

Sand/Cement = 2.25

Sand/Cement = 2.25

s/c suggested

Measurement conditions {In a 1IN NaOH solution at 80 C

At 100% RH and 38 C

At 150 T in 10 % KOH solution

Deleterious if

Criteria of expansion expansion > 0.2 % at 14days

Deleterious if
expansion > 0.1 % at 6 months
expansion > 0.05% at 3months

Deleterious if
expansion > 0.11 % at 3days
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Table 3 Chemical components of waste glass

Type Green glass(%) { Brown glass(%)
Components

Si02 71.3 72.1
AlSOs 2.18 1.74
Na)0+K:0 13.07 1411
Ca0+MgO 12.18 1152
S03 0.053 0.13

Fe0O3 0.596 0.31
Cr203 0.44 0.01

and physical properties of cement

Chemical components (%) Physical properties
. Specific Blaine Stability
Si02 | AlOs | FexO3 | CaO | MgO | NaO | KO SO0; | Igloss | Total . )
gravity | (cm‘/g) (%)
21.24 597 3.34 62.72 2.36 0.13 081 197 1.46 100 314 3200 0.02
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Table 4 Physical properties of fibers Table 6 Grading requirements for mortar

Fiber type Sieve size
Items - - - Mass, %
Steel fiber | PP fiber Passing Retained on
Fiber length(mm) 36 25 475 mm 236 mm’ 10
Equivalent diameter(mm) 06 100X10° 236 mm 118 mm %
Specific gravity 7.85 09 1.18 mm 600 1m 2%

Tensile strength(kgf/cm®) 4500 2,600 600 zm 300 gm 25
Modulus of elasticity(kgf/cm?)| 200% 104 3.6x104 300 m 150 m 15
Table 5 Mix proportions for ASR and mortar strength test

. W/C S/C Fiber contents
Mix No. (%) () (vol. %) Clg) Wi(g) S(g) WG(g) SF(g) PP(g)
Plain 990.0 0 - ~
WG10 - 891.0 99.0 - ~
WG20 - 792.0 198.0 - ~
WG30 047 225 — 440 206.8 693.0 2970 — ~
WGH0 - 495.0 495.0 - ~
WGI100 - 0 990.0 - ~

WG20-SF0.5 05 7855 196.4 81 -

WG20-SF1.0 1.0 779.0 1947 16.3 ~

WG20-SF1.5 15 7125 1931 244 ~

weoppod | OV 225 01 MO 2068 ol 1980 - 02

WG20-PP0.2 0.2 791.7 1979 - 0.4

WG20-PP0.5 0.5 791.2 197.8 - 1.0
HIR2| SME 2t Z2Fef azle| AE|7t 2hsol| s 2+ 215
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Fig. 1 Expansion time histories for mortar bars
(brown glass)
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