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ABSTRACT

As a part of the movement of natural resources conservation, there have been doing many recycling research
works for obsolete aged tire, wasted plastic materials, etc. The purpose of this experimental study is to develop
glass concrete by recycling wasted glasses as a cementitious constituent in concrete,

First of all, the optimum replacement ratio of powdered waste glasses(PWG) can be determined through pilot
compressive strength test on normal and high strength concrete cylinders, which have been made in various mix
proportions by changing the replacement ratio of PWG. Then, further tests have been done to figure out
mechanical properties of most desirable glass concrete with optimum replacement ratio of PWG, such as static
modulus of elasticity, compressive and tensile strengths, flexural strength. On the other hand, the alkali-silica
reactions by the mortar-bar method(KS F 2546) have been experimentally doing in various grain sizes of PWG,
since the alkali in the cement has a tendency to react with the silica in the PWG.

It can be confirmed from the test that glass concrete can have better workability than concrete with silica
fume, and they are alike in compressive strength. It is concluded that wasted glasses can be used as pratical
additives for economic and environmentally friendly concrete.
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Table 1 Physical properties of cement

. Setting time . Compressive
Speqflc (min) Fineness strength(kgf/ci’)
8raVitY | 1ol | Final (cr/g) f | & | fs

312 150 330 3,465 194 | 245 308

Table 2 Chemical composition of powdered waste glass

Kind of Chemical composition(%)
glass | Si0, | ALO3|Fes0s| CaO | MgO | SOs | NaO | K20

Colorless
plate glass 71%+1| 1.47 | 0.07 | 891 | 4.04 10.24113.10|0.83

Aol W9 o4 ETET Nodo Aol 100% 258 AL
No200 A 271, o H#E AR Rk
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Table 4 Physical properties of fine aggregate

Fine Specific Absor- Ur}it ngght of pass—
. ption | weight| ing No. 200 |F.M.
aggregate | gravity | “oqy | (yon /) sieve(%)
River sand
(Nakdong-| 2.60 1.08 | 1.597 2.2 2.92
river)

Table 5 Physical properties of coarse aggregate

... |Absor-| Unit .
Coarse |Gmax Spec1.fxc ption | weight |F-.M. Abréiswn
aggregate| (mm) | gravity %) | (ton/m) (%)
Crushed

stone 25 2.65 06 1648 | 7.27 215
(Andong)

Table 6 Quality properties of chemical admixture

Table 3 Physical properties of powdered waste glass Specific Solid | Quantity(%) Main
pect ¢ pH!content|(to weight of t Remarks
Grain size Specific gravity | Fineness (cr/g) gravity (%) cement) componen
No.100 sieve 2.84 1,958 Sodium salt of|
121 81 41 02~20 a sulfonate | Liquid
No.200 sieve 2.84 3,318 naphthalene
s e TUD 47 EaRES] g 4 AT APY AT 55
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Table 7 Mix proportions of normal strength concrete

Unit weight W/B | Grain size Replacement S/a |Skump Target air Unit weight(kg/m’) Super plasticizer
of binder %) | of PWG ratio of PWG ©6) | (cm) content (BX %)
(kg/m') (%) (%) W C |PWG| & | G

0 153 30 | 0 | 801 | 1062 10

5 161 3325 | 175 | 801 | 1.050 10

10 167 3150 | 350 | 801 |1.049 075

No.100 15 45 [164 | 20+05 | 163 [ 2075 | 525 | 798 | 1,049 0.46

2 165 280.0 | 70.0 | 798 | 1,049 0.40

% 155 9625 | 875 | 798 | 1,047 0.35

. 30 170 2450 | 10650 | 798 |1,047 0.29
30 465 0 153 350 | 0 | 801 |1052 10
5 163 3325 | 175 | 801 | 1.050 10

10 156 3150 | 350 | 801 |1.049 0.92

Ii?é%(lo 15+ 45 [170 | 20405 | 163 [ 2975 | 525 | 798 | 1.049 0.81

2 165 2800 | 70.0 | 798 |1.049 0.69

% 17.0 2625 | 875 | 798 |1.047 0.60

30 168 2450 | 10650 | 798 |1.047 0.46

* Mix proportions to investigate mechanical properties of normal strength concrete with PWG

Table 8 Mix proportions of high strength concrete

Unit yveight W/B | Grain size Rgplacernent S/a |Slump Target air Unit weight(kg/m’) Super plasticizer
of binder %) | of PWG ratio of PWG ©) | cm) content (BX %)
(kg/m’) (%) (%) w | C |[PWG| 5 | G
0 19.1 500 0 |68 |1,007 15
5 20.3 ‘ 475 | 25 {1689 | 1,004 15
10 195 450 | 50 | 686 | 1,004 1.38
I\;(i);go 15 40 1221 | 2005 | 175 | 425 | 75 [ 686 | 1,004 112
20 21.7 400 | 100 | 686 | 1,002 0.96
25 20.2 375 | 125 | 686 | 999 0.86
- 30 20.1 350 | 150 | 684 | 999 0.69
00 | 0 0 19.1 500 | 0 | 689 1007 15
5 19.0 475 | 25 | 689 | 1,004 15
10% 19.0 450 | 50 | 686 | 1,004 1.43
No.200 15 40 [217 ] 20+05 | 175 [ 425 | 75 | 686 | 1,004 1.38
20 19.8 400 | 100 | 686 | 1,002 1.24
25 194 375 | 125 | 686 | 999 1.21
30 19.7 350 | 150 | 684 | 999 1.12

* Mix proportions to investigate mechanical properties of high strength concrete with PWG

56 Pg-Ea ESE] =54 138 135(2001)
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