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ABSTRACT

Recently, as industrialization is rapidly growing and the standard of life is rising, the quantities of waste glasses
have been hastily increased and most of them are not recycled but abandoned. It cause some problems such as the
waste of natural resources and environmental pollution. Therefore, this study was conducted basic experimental
research to analyze the possibilities of recycling of waste glasses(crushed waste glasses outbreaking from our country
such as amber, emerald-green, flint and mixed) as fine aggregates for concrete. Test results of fresh concrete, slump
and compacting factors decrease because grain shape is angular and air content increase due to involving small size
particles so much in waste glasses. Also compressive, tensile and flexural strengths decrease with increase of the
content of waste glasses. In conclusion, the content of waste glasses below 30 % is reasonable and usage of pertinent
admixture is necessary to obtain workability and air content.
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Table 3 Physical properties of aggregates

Conditions Variables
W/C(%) S/a(%) 50 47
Replacement ratio of waste
glass(%) 0, 30, 50, 70
Target slump 15¢m
Target air content 5%

Specific gravity
Sieve analysis
Fineness modulus

Waste glass Chemical composition

Unit weight
Water absorption
Test Absolute volume
items Slump

Air content
Compacting factor

Fresh concrete

Compressive strength
Tensile strength
Flexural strength

(Age 1, 4, 13 weeks)

Hardened concrete

Table 2 Chemical composition and physical properties
of cement

Chemical composition
SiOz | Al2Os | Fex03 | CaO |MgO| NaxO | K20 | SOs | Ig.loss | Total

21.24| 597 | 334 162721236 0.13 {0.81{197| 1.46 | 100
Physical properties

. . Unit
Items F.M. S?:g{lc Abs(%/rp)txon weight
gravity 0 (kg/m®)
Fine 2.68 2.65 1.40 1,650
Coarse 7.08 2.70 1.32 1,480
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Fig. 1 Grading curves of aggregates

Table 4 Properties of admixture

Compressive strength(kgf/cm?®)
3days Tdays 28days
314 3,200 0.02 221 208 389

Specific | Blaine |Stability
gravity | em7g) | (%)

Main | Solid | Specific
Type Colour ingredient (%) gravity
AE Reducing | Dark
agent brown Napthalene 33 1.15%0.05
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Table 5 Test methods

Test items Test method
Fineness modulus KS F 2502
Specific gravity KS F 2504
Water absorption KS F 2504
Absolute volume KS F 2505
Sieve analysis KS F 2502
Unit weight KS F 2505

Chemical composition SEM & EDX

Table 6 Test method
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Test items Test method olg 1AstY th Hrele) Ao JAgle]l 2YE
Fresh Slump KS F 2402 2 346~349, H}EL 250~252, HEE 040~043 %,
concrete ComApl;cE&rge?atc tor KE?SF1§§12 1 AAEL 0.90~6260 %E Vel
' 3 H%@%%L: 1500 kg/mPoldog Yyeh} =
Hardened | Compressive strength KS F 2405
concrete Tensile strength KS F 2423 AE 9 AL 2AZL 93 AZTARA o] Lo] 7}
Flexural strength KS F 2408 =3 Aog Hehkgr)
Table 7 Mix proportion of concrete
Mix type \?g//o %7 (cha) vg:;zengtla(;fs Unit weight(kg/m®)
(%) C W G S WG Ad.
Plain T 0 79 0 38
A0 30 7 | 2 38
A50 50 308 378 38
AT0 70 239 530 38
EG30 30 557 225 38
EG50 50 398 375 38
EGT0 %0 47 o 380 | 190 | o4 | 23 | s6 | 38
F30 30 57 | 25 38
F50 50 3@ | 35 38
F70 70 239 | 5% 38
M30 30 557 | 2% 38
M50 50 38 | 37 38
M70 70 239 528 38
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Table 8 Physical properties of waste glass
Test Specifi Water | Absolute | Unit
FM l?avitc absorption { volume | weight
Type BraVIY 1 (%) (%) | (kg/m’)
Amber | 349 | 252 . 040 61.93 1559
Emerald| 5 49 | 959 0.41 6178 | 1543
green
Flint | 348 | 250 043 62.60 1551
Mixed | 346 | 251 0.42 60.90 1527
100
20
_‘g 80
g 70
& 60
£ 50
g 40
S 30
g 20 -
S 10—
o L4
01 1 10

Screen size (mm)

Fig. 2 Grading curves of waste glass

Table 9 Chemical composition of waste glass

Type Emerald Amber Flint
Chemic green glass glass glass

composition (%) (%) (%)
SiO; 71.30 71.98 73.04

AlLSOs 218 1.74 1.81
Na0+K20 13.07 14.11 13.94
Ca0+MgO 12.18 14.20 10.75

SOs 0.053 0.13 0.22

Fex03 0.59% 031 0.04

Cr:03 0.44 0.01
Grain shape Angular Angular Angular
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Fig. 11 Tensile strength containing amber waste glass
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Fig. 13 Tensile strength containing flint waste glass
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