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Recycle Possibility of the Stone-Dust in Quarry as Subbase
Layer Materials of the Road
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An ore of stone obtained from quarry lose its about 60% such as the muck and the stone-dust during the process
of making the architectural block, the crushed aggregate and so on. A part of the muck is only reutilized for the
crushed aggregate as road pavement materials, while the most of the muck in the shape of powder is mixed with
water and then it is deposited in a sludge tank. The muck in the shape of powder is called the stone-dust. If the
stone-dust is discharged and sprayed, an ecosystem will have terrible damage because the seepage of surface water,
the flow of ground water and the movement of air are not occurred smoothly by packing the void of soils. As the
Waste Management Law (2003) in Korea, the stone-dust is sorted out the industrial waste and the most of that is
dumped in ground. Therefore, the establishments of an efficient recycling plan are necessary through the improve-
ment of engineering properties of the stone-dust. To investigate the possibility of recycle and improvement for the
stone-dust, the stone-dust and natural soils are sampled from six quarries in Korea. The various soil tests are per-
formed by use of the mixed soils with the stone-dust content ratio. As the result of various soil tests, the recycle
possibility of the stone-dust is analyzed as subbase layer materials of the roads.
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Fig. 1. Location of sampling site.
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Table 1. Physical properties of test materials(stone-dust and natural soil).

. Moisture Consistency (%) Grain size distribution (%)
Sample name Sp ec!ﬁc content  Liquid Plastic Plasticity . Geology
&Y o) limit  himit  index Ovavel Sand  Fires
Yangju Sampyo 272 22.24 3261 1830 1431 - 61.53 3847 biotite granite
Chuncheon Sinhan 271 17.99 2902 17.69  11.33 - 80.05 19.95 bended gneiss
Cheomgwon Seoryong 2.75 23.49 2871 18.30 9.91 - 9634  3.66 Dbiotite gneiss
(Sifgt‘e' Gongju Asea 277 2263 3073 1850 1223 - 8682 13.18 granitic gneiss
Gunsan Daewoon 2.76 1532 26.77  15.83 10.94 - 78.26 21.74 andesite
Ulsan Dongmyeong  2.71 24.90 3220 16.84 1536 - 9243  7.57 bended gneiss
Average 2.74 19.43 30.01  17.66  12.32 - 82.57 1743
Yangju Sampyo 2.64 6.18 non plastic 266 9405 329 biotite granite
Chuncheon Sinhan 2.58 1.14 3246 2105 1321 2954 6742 3.04 bended gneiss
Cheomgwon Seoryong 2.68 0.98 31.82  21.06 1076 4137 58.00 0.63 biotite gneiss
:ﬁf‘“al Gongju Asea 2.68 2.17 3272 1989 1283 3821 5847 332 granitic gneiss
Gunsan Daewoon 2.69 4.30 3411  21.09 13.02 4180 5732 0.88 andesite
Ulsan Dongmyeong 2.69 8.02 38.87 22.19 1668 51.15 4682 2.03 bended gneiss
Average 2.66 3.80 3436 21.06 13.30 63.68 220
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Table 2. Grain size index and soils distribution of test materials.

e

Effective size  Uniformi Coefficient ~ Percent passing No.

Sample name (mm) coeﬂiciertl}t] of gradation 200 sgeve (%A]) Uscs
Yangju Sampyo 0.008 22.0 2.0 38.47 SC
Chuncheon Sinhan 0.025 7.8 3.5 19.95 SC
Cheomgwon Seoryong 0.178 0.7 1.1 3.66 SP

Stone-dust Gongju Asea 0.050 3.8 2.1 13.18 SC
Gunsan Daewoon 0.018 9.7 32 21.74 SC
Ulsan Dongmyeong 0.095 22 1.5 7.57 SP-SC
Average 0.06 7.87 222 17.43
Yangju Sampyo 0.25 6.4 1.2 3.29 SW
Chuncheon Sinhan 0.29 86 0.9 3.04 SP
Cheomgwon Seoryong 0.80 6.3 0.9 0.63 SP

Natural soil ~ Gongju Asea 0.21 19.5 0.4 3.32 SP
Gunsan Daewoon 0.64 7.8 0.9 0.88 SP
Ulsan Dongmyeong 0.46 14.6 14 2.03 GP
Average 0.44 10.53 0.95 2.20
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Fig. 2. Grain size distribution curve: (a) Stone-dust; (b)
Natural soil.
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Table 3. Mixing conditions between stone-dust and natural
soil.

Mixed sample Stone-dust (%)  Natural soil (%)

A 100 0
B 75 25
C 50 50
D 25 75
E 0 100
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Fig. 3. Specific gravity according to the mixing conditions.
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Fig. 4. Consistency according to the mixing conditions: (a)
Liquid limit; (b) Plastic index.
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Fig. 5. Coefficient of uniformity and coefficient of curvature
according to the mixing conditions: (a) Uniformity coefficient;
(b) Coefficient of curvature.
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Fig. 6. Optimum water content and maximum dry unit
weight according to the mixing conditions: (a) Optimum
water content; (b) Maximum dry unit weight.
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Table 4. Shear strength parameters according to the mixing conditions.

Classification Yangju Sampyo Gongju Asea
(Stone-dust : Natural soil) ¢ (Ym?) PYS) ¢ (Ym?) ¢ ©
A (100:0) 0.52 30.2 0.45 29.3
B (75:25) 0.51 30.8 0.51 30.6
C (50:50) 0.48 321 0.48 315
D (25:75) 0.44 334 0.40 342
E (0:100) - - - -
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s | g3)7] i Table S 2 BAIES Sk

0.675

Shear strength (t/n;)
o
*

o
5

100 75 50 25 0
Stone-dust mixture percentage (%)

Fig. 8. Shear strength according to the mixing conditions.
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Table 5. Standard value of subbase layer materials.
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Classification Maximum Percent passing Percent passing Plasticity Correction
dimension 4.75 mm sieve 0.075 mm sieve index of CBR
Criterion 100 mm under 25~100% 0~25% 10 under 10 over
Table 6. Standard value of construction materials below 60 cm from road surface.
. . Maximum Percent passing Percent passing Plasticity Correction
Classification dimension 4.75 mm sieve 0.075 mm sieve index of CBR
Criterion 150 mm under 25~100% 50% under 20 under S over
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Table 7. Applicability of the mixed soils as road construction materials.

Maximum

Percent passing  Percent passing  Plasticity Correction

Sample name Mixture ratio dimension (mm)4.75 mm sieve (%)0075 mm sieve (%) index  of CBR
, Upper part Im of road 100 25-100 025 <10 >10
Qualty sandard | 20 r;)art 60 of road 150 25~100 <50 <20 >5
Yangiu Sampyo C (50:50) 81 96.42 221 14.65 49
D (25:75) 81 97.01 12.46 13.63 52
. C (50:50) 78 88.11 2036 13.80 45
Chuncheon Sinhan D (25:75) 78 92.55 15.18 14.81 5.1
Cheomewon Seoryong C (50:50) 85 82.03 21.19 11.60 52
D (25:75) 85 80.99 16.86 13.84 6.2
Gongja Asea C (50:50) 64 7649 2641 1271 45
D (25:75) 64 73.69 8.67 13.32
Gunsan Daswoon C (50:50) 7 78.28 22.76 12.15 5
D (25:75) 7 68.60 1224 12,07 53
Ulkan Dongmyeong C (50:50) &7 62.20 22.40 12.26 5
D (25:75) 87 47.84 12.00 14.52 5.5
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