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ABSTRACT

In this study, the characteristics of particle crash of decomposed granite soil sampled at Pocheon area were presented. The
degree of weathering was artificially achieved by means of hydrofluoric acid. Weathering index was firstly determined by
the analysis of mineral composition. Then, particle distribution, permeability tests were conducted. The results showed that
weathering effects on particle crash over entire particle sizes. Comparative analysis on specific surface between Djo and Dso
indicated that the smaller the particle size, the more the particle crash. In addition, the most particle crashing due to
compaction appeared around the optimum moisture content. The incremental ratio of specific surface appeared to decrease
as weathering proceeds, which means that the higher the weathering index the less the particle crash.
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Fig. 1. Degree of weathering vs. Void ratio (Lump, 1962)
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Fig. 2. Effect of contact area on particle crush (Matsuo and
Nishida, 1979a,b)
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Fig. 3. Drained test on particle crush of weathered granite soil (Miura and Yamanoguchi, 1975)
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Table 1, Method of chemical weathering index determination (Tugrul and Gurpinar, 1977)

Proponent and Notation

Equation using chemical components

Ruxton ratio, RR _ S5i0,

(Ruxton : 1968) Al, O,

Weathering Index of Parker, WIP Wip— 2Na, O Mo 2K,0 o

(Parker : 1970) 035 0 090 025 070

Vogot Ratio, VR _ Al O, + K, 0

(Vogot : 1927, Roaldset : 1972) MyO+ CaO+ Na, O

Modified Weathering Potential Index, MWPI NaO, + K, O+ CbO+ MgO < 100(%)
(Vogel : 1973) NaO, + K, 0+ CaO+ MgO+ Si0, + Al, O, + Fe, O, ’

Chemical Index of Alteration, CIA

CIA=

Al, O,

x100(%)

(Nesbitt and Young : 1982) Al, O, + CaO+ Na, O+ K, O

Chemical Weathering Index, CWI Al, O+ Fe, O, + Ti0,+ H,0(£)

(Sueoka : 1988) =\ Al Chermical Comporents ) 100(%)

Ignition Loss, Li Li= % X 100(%)
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Table 2. Physical properties of weathered granite soil in
Pocheon area

Type Value
Gravity (Ge) 273
Passing quantity of No.200 (%) 16
Deo (mm) 2.018
Dso (mm) 0.793
Grain size
distribution Dro (mm) 0.508
Coefficient of uniformity (Cy) 6.6
Coefficient of curvature (Cc) 1.0
Nature water content (17, %) 3.1
Maximum dry density (v,,,... KN/m°) 18,76
Optimum moisture content (OMC, %) 12.63
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Fig. 4. Particle distribution curve of weathered granite soil
in Pocheon area
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Table 3. Chemical component analysis

Chemical Weathering time
component
(%) Oday 10day 30day 60day | 100day
Al,03 247 283 348 432 50.8
Fe:03 408 511 7.60 10.85 14,36
MgO 0.81 0,94 1.27 1.69 223
Ca0 53 10.2 19.4 30.6 391
Na,O 8.6 49 12 0.7 04
K0 04 0.4 0.3 0.3 0.2
TiO, 0.44 0.52 0.84 176 3.08
P20s 0.10 0.16 0.25 0.41 0.56
MgO 0.55 0.59 0.68 0.86 1.05
Sio, 60.8 52.6 443 28.8 97
Li 2.24 2.47 296 3.62 451

Table 4. Index of chemical weathering

Weathering Weathering index by the proponent notation
time RR | WIP | VR |MWPI| CIA | CW Li
Oday 246 | 6081 | 171 | 1443|6333 | 253 | 2.24
10day 186 [46.82| 179 | 16.05 | 6461 | 289 | 247
30day 127 |3838| 1.60 |20.36|62.48| 328 | 296
60day 067 | 5199 | 132 |2866|5775| 381 | 3.62
100day 019 | 6222 | 122 |3590|56.13 | 454 | 4.51
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Fig. 5. Variations of compaction curve and permeability according
to weathering index
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Table 5. Physical properties according to weathering index

cwl Do Do | Deo Passing
(%) (mm) (mm) (mm) Cu Cc | quantity of
No.200 (%)
253 0.3076 | 07925 | 20184 | 66 | 101 1.6
289 02388 | 07161 | 17989 | 75 1.19 36
328 0.0910 | 05152 | 15276 | 168 | 1.91 8.4
381 0.0561 | 0.3999 |0,9840 | 175 | 290 15
454 0.0391 02582 | 0.7161 | 183 | 2.38 15.7

Table 6. Specific surface area per unit volume according to
weathering index

Chemical weathering index (CWI, %)

Contents

253 | 289 | 328 38,1 454
Dio (mm) 0.3076 | 0.2338 | 0.091 | 0.0561 | 0.0391
Dso (mm) 14825 | 1.3274 | 11092 | 0.7112 | 0.5649

. A 1951 | 2513 | 659.3 | 10695 | 1534.5
Specific surface

area (cm®/cm’)

o8]
IN
j=)
o1

452 541 84.4 | 1062
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Fig. 8. Particle distribution curve according to weathering
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Fig. 9. Variation of specific surface area according to
weathering index

Table 7, Comparison of particle crushing (after compaction)

Passing
CWI [ Wa Dio | Dso | Dso cu Co quantity | Wopt
(%) | (%) | (mm) | (mm) | (mm) of No.200| (%)

(%)
0.064|0.305]0.968| 149 | 149 43
0.060(0.290|0.925| 155 | 153 54
2563 | 13 |0.055|0.276|0.881| 16,1 | 1.58 7.2 12.6
17 10.057|0.286| 0911 | 160 | 1.58 8.9
21 10.059(0.295|0.942 | 16.0 | 1.57 9.6
0.068|0.347 | 1179 | 17.2 | 1.63 75
0065|0336 | 1,153 | 175 | 166 8.4
289| 13 0062|0326 1126 | 179 | 1.70 9.8 13.3
17 10.061|0332| 1144 | 185 | 1.73 10.6

21 10.063|0.341| 1168 | 182 | 1.71 1.5
0.071]0.431| 1390 | 195 | 1.87 1.0
0.071]0.428 1380 | 196 | 1.88 1.2

328| 13 |0.070]0.425| 1371 | 19.7 | 1.89 1.5 16.3

17 10.066|0.426 | 1.377 | 20.9 | 2.00 127
21 10.068|0.431(1393 | 205 | 1.96 13.8
9 0067|0410 (1324|199 | 1.90 13.2
13 10.066(0.406( 1310 | 199 | 191 13.5
381| 17 |0.066|0.401]1295 | 199 | 191 13.8 18.6
21 10.063]0.404|1.305| 206 | 1.97 14.3
25 10.065|0.408| 1319 | 20.3 | 1.94 148
9 10.062|0390(1259| 202 | 194 15.4
13 10.061]0.384|1239 | 202 | 1.94 15.8
4541 17 |0.060|0377 1219 | 202 | 194 16.1 213
21 10.061(0382(1233 | 202 | 194 16.0
25 1006203851245 | 20,0 | 1.92 15,8
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Table 8. Specific surface areas per unit volume according to
weathering index (after compaction)

Specific surface
CcwWi A Dio Dso area (cmijert) | Wen
(%) (%) (mm) (mm) (%)
A B
5 0.064 0.761 9375 78.8
9 0.060 0.728 | 10000 | 824
253 13 0.055 0693 | 10909 | 86.6 12.6
17 0.057 0.717 | 10526 837
21 0.059 0.741 1016.9 81.0
0.068 0943 | 8824 63.6
9 0.065 0.925 9231 64.9
289 13 0.062 | 0.904 967.7 66.4 13.3
17 0.061 0.918 983.6 65.4
21 0.063 0.936 952.4 64.1
0.071 1.097 8451 547
9 0.07 1.089 8451 55.1
328 13 0.070 1.082 8571 55.5 16.3
17 0.066 1,087 9091 552
21 0.068 1,100 882.4 545
9 0.067 1,045 8955 57.4
13 0.066 1.034 9091 58.0
381 17 0.065 1.022 9231 587 18.6
21 0.063 1.030 9524 58.3
25 0.065 1,042 9231 576
9 0.062 | 0.994 967.7 60.4
13 0.061 0978 983.6 61.3
454 17 0.06 0963 | 1000.0 | 623 213
21 0.061 0973 983.6 61.7
25 0.062 | 0.983 967.7 61.0
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Fig. 10. Variations of compaction water content and specific
surface area
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