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5203 54 FolA g8 S—’F%& Ab=0.44P-0.09(Ab: F5&, P: 338)9 #AME Y, AHASF )=
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Fdlo1a g Akl BAlCME HAT A7t 255 Seola Ul st Aoz Jehgon, oj59 A%
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We performed laboratory measurements of the mechanical properties and slake durability of Cretaceous shale
from the Hwasun area, Korea, including highly weathered and fresh samples, yielding ranges of specific gravity of
2.14-2.88, dry density of 1.86-2.83 (g/cm?®), water content of 0.12-6.36 (%), porosity of 1.33-20.49 (%), and
absorption ratio of 0.51-8.5 (%). The absorption ratio shows a strong linear relation with porosity, expressed as Ab
= 0.44P-0.09 (Ab: absorption ratio, P: porosity). Values of the slake durability index (Id,) and point load intensity
index (Is(s)) of highly weathered to fresh shale are 90.07-99.33 (%) and 10.8-90.2 (kg/em?), respectively. Id, is lin-
early related to Issg), expressed as Is(sp) = 1E-07e%2033192(kg/em?)(12 = 0.69). This equation is a useful tool for esti-
mating the Id, value for shale in the Hwasun area.
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Table 1. Slake durability classification.

% Retained after one % Retained after two

Group Name 10-minute cycle  10-minute cycle

(dry weight basis) (dry weight basis)
Very high durability >99 >98
High durability 98-99 95-98
Medium high durability 95-98 85-95
Medium durability 85-95 60-85
Low durability 60-85 30-60
Very low durability <60 <30

MY FY Y DE

Table 2. Physical characteristics of Shale in the Hwasun area.
Sample Gs Yd w P Ab Issp) Id, Ids
No. (gem’) (%) (%) (%) (kgfem?®) (%) (%)

-1 2.61 257 021 133 051 549 99.16 98.84
-2 288 283 0.15 1.72 0.60 693 99.0397.78
£33 282 276 0.5 194 0.69 654 99.1898.68
f-4 255 247 0.12 336 132 884 99.3398.58
-5 254 248 0.14 279 1.10 58.6 99.0298.60
-6 251 241 0.14 430 1.71 90.2 99.19 98.81
sw-1 226 2.04 0.82 10.88 4.82 45.7 97.8095.59
sw-2 244 222 0.69 995 4.07 483 97.8396.08
sw-3 224 197 1.03 13.55 6.05 41.2 97.5996.34
sw-4 240 224 142 7.15 298 40.1 97.70 93.80
sw-5 239 222 085 7.64 320 345 97.0294.21
sw-6 240 225 056 7.03 292 494 97.3694.32
mw-1 2.14 1.86 0.63 14.73 6.90 30.1 95.80 90.67
mw-2 226 1.99 0.70 1335 591 31.0 96.36 88.91
mw-3 220 1.92 0.71 14.61 6.64 29.4 96.61 91.55
mw-4 224 2.02 196 10.82 4.83 219 96.58 90.73
mw-5 230 2.10 2.17 9.53 4.14 255 95.6490.33
mw-6 221 2.00 1.70 1095 495 202 95.2287.71
hw-1 240 2.00 6.36 20.49 852 19.3 93.90 85.02
hw-2 228 198 4.25 1538 6.74 17.1 94.1085.70
hw-3 243 204 525 19.10 7.86 17.6 93.77 86.56
hw-4 247 195 126 11.12 529 124 90.1578.98
hw-5 222 193 221 1524 6.87 10.8 90.07 79.97
hw-6 229 202 3.55 13.44 588 14.5 90.87 81.89
Min. 2.14 186 0.12 133 0.51 10.8 90.07 78.98
Max. 2.88 2.83 6.36 2049 852 90.2 99.33 98.84

Aver. 240 2.18 1.54 10.02 435 39.0 96.2291.65

f: fresh, sw: slightly weathered, mw: moderately weathered,
hw: highly weathered
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Fig. 1. Physical and mechanical properties of tested shales for different grades of weathering (a: dry density, b: water

content, ¢: porosity, d: absorption ratio, e: Id,, f: Is(sg)).
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Table 3. Point load intensity index(Issp)) for shale samples.

15(50) (kg/sz)

rock type sampling site
hw mw SW f
shale’ Guma, Jungang Exp. highway 0~13 6~30 25~45 45~75
shale? Hwasun 10.8~19.3 20.2~31.0 34.5~49.4 54.9~90.2

'8 5(1997), *this study
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