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An Experimental Study on the Characteristics of Crushed
Aggregate Using Quarry—-Waste
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ABSTRACT

The natural aggregate have been enormously consumed and eventually scarce due to the
gradual growth of urbanization during the last several decades, a replacement of the
conventional material being necessary. Such a replacement can be achieved by the utilization of
quarry wastes.

The annual quantity of the wastes produced in the Pocheon and Igsan areas, which are
known as the biggest quarry sites in this country, was estimated and their quality was
investigated as well. The quarry wastes collected from both of the areas were tested for their
physical properties, chemistry and mineralogy in order to appraise their utilization potential as
crushed aggregate.

Based on all the test results, the wastes of the quarries in the Pocheon and Igsan areas may
be utilized as crushed aggregate. It is expected that the quarry wastes will control the future
development of quarry only for the production of aggregate which may give rise to the damage
and pollution of natural environment.

Keywords @ quarry wastes, physical properties, chemistry, mineralogy, crushed aggregate,
natural environment.
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Fig. 1 Sample location map of the Pocheon and
Igsan area.
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Fig. 2 Grading curves of crushed aggregate for
Pocheon area,
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Fig. 3 Grading curves of crushed aggregate
for igsan area.
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Table 1 Physical properties of crushed aggregate for
Pocheon and Igsan areas.

Elemen
Specific| Absorption|Porosity | Fineness | Void | Unit Solid  [Abrasion|Sound
Rravity rallo s | ratio | weight |Coment nes3
%) (5 ) )l |t (%) (%

Specimen
el 2.62 0.49 .30 6.76 43 66 1,477 | 56.44 | 84.50 | 178
Pee2 oyl 2,63 0.85 1.72 T06 146381 1435 | b4.62) 33,18 | 2.37
Pyl 2.63 0.69 1.83 TOL (42721 1,505 [ 5728 34.96 [2.09
P-4 262 077 2.03 G681 361 1,467 | 56.39 | 36.82 | 1.48

151 263 .38 0.99 T8 143711 1479 56,29 37.44 1 1.56

JER 2.64 0.32 045 6,84 144490 1 464 | 3561 | 35.90 | 0.85
i8-3 2.64 0.29 0.77 T2T |44 94 145218506 32.16 | 1.05
IS 2.62 0.34 088 L T6 [4345) 1480 | 56,55 | 3164 | 1.23
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Fig. 4 Relation between absorption ratio and
porosity.
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Fig. 5 Relation between (specific gravity/ absorption
ratio) and porosity.
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Fig. 6 Relation between of absorption ratio
and durability of crushed aggregate.
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Fig. 7 Relation between weathered ratio and durability
of crushed aggregate.
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reactivity of crushed aggregate for Pocheon and lgsan areas.

\ Specimen| ! |
- PC 1 pPC 2 PC-3 P-4 18-1 [3-2 1S-3 [S-4
Element ~_
Si00 73.36 76.81 72.38 75.17 70.94 71.81 70.88 69.36
TiO: 0.054 0.02 0.13 0.21 0.41 (.36 (.37 0.33
AlO5 12.58 12.58 1+ 15.22 12.81 14.76 13.76 15.55 16.47
Fez0x 0.51 0.18 077 1 0.17 1.03 0.64 | 1.46 1.30
Chemical FeO 1.36 0.87 1.72 1.51 1.29 1.44 1.13 117
compositions MnO 0.052 (0.060 0.050 0.040 0.026 0.019 0.020 0.030
(wt. %) MgO | 0.1 0.08 0.21 0.27 1.03 0.44 0.65 0.54
CaG  ; 0.34 0.70 1.01 1.09 2.37 1.99 2.26 2.82
NazO 4.68 3.76 3.68 3.63 3.84 4.05 3.65 4.02
K0 444 . 4.38 4.55 4.22 3.97 4.24 4.00 3.52
P20Os 0.021 0.0:40 0.050 0.080 1.048 0.114 0.220 0.310
Potential | .. 5 a1 ap o oF on 91 | o 50 7 ) o5
Se 21.01 24 .36 24.25 2021 | 23.86 22.70 20.74 25.58
reaction —
() i Re 127.2 95.9 104.6 | 99.6 128.5 160.2 147.3 136.7
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(a) Characteristic mineral assemblages of granite which
composed of subhedral biotite, plagicclase, anhedral
K-feldspar and quartz.

(b) Occurrence of fresh biotite, plagioclase, K-feldspar and
quantz. Note myrmekitic texture in the plagioclase contacted
with K-feldspar.

Fig. 9 Photomicrographs of crushed aggregate for Pocheon
area. (PC-1, cross nicol and PC-3, open nicol).
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(a) Plagioctase replaced by fine-grained aggregates of
clay minerals.

{b) A part of biotite altered to chiorite.

Fig. 10 Photomicrographs of crushed aggregate for Igsan
area. (IS-2, and 1S-3, cross nicol).
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Fig.11  X-ray diffraction patterns of crushed
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