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The mechanical properties of the Cretaceous tuff distributed in the Goheung area were measured in the
laboratory. Tuff (Goehung tuff and Palyeongsan welded tuff) in the study area is classified into vitric tuff with re-
gard to its composition. The specific gravity, the dry density, the water content, the porosity and absorption ratio in
tuffs of the study area are 2.51, 2.52(g/ crr), 0.12(%), 4.51(%) and 1.91(%) in means, respectively. In the tuffs, dry den-
sities are in inverse proportion to porosities, and absorption ratios are highly proportional with porosities. The uni-
axial compressive strengths(UCS) in the tuffs ranges from 80.4 to 208(MPa) and the average of the strength is
141.1(MPa). According to the engineering classification of intact rock (Deere & Miller, 1966), the tuffs are assigned to
the high strength rocks. The point load strength index (Is,) in axial test is 4.2(MPa) on the average, and the point
load strength index (Isq) in diametral test is 2.2(MPa) in mean, and the point load strength anisotrophic index(lao)
by the ratio of Is, to Isq is 1.93. There is close linear correlation between the uniaxial compressive strength and point
load strength index, and the equation representing the correlation is postulated as follows : UCS = 22 Issg) +49 (MPa)
(r=0.95). It is considered that this equation is a useful tool to estimate UCS for tuff in Goheung area.
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Fig. 1. Coring site of Tuff in Goheung area.
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Table 1. Ratio of the glass. crystal and rock fragment of tuff in the study area(%).
Palyeongsan welded tuff Goheung tuff
T1-1 | T1-3 | T32 | T34 | T4-2 | T44 | T2-2 | T24 | T5-2 | T53 | T6-2 | Te-3
glass 741 | 873 | 673 | 722 | 798 | 728 | 693 | 694 | 673 | 680 | 727 | 604
crystal 133 | 71 182 | 148 | 84 | 173 | 218 | 184 | 212 | 205 | 152 | 208
k
o 126 | 55 | 145 | 130 | 119 | 99 | 89 | 122 | 115 | 115 | 121 | 188
fragment
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Fig. 2. Photomicrograph of tuff (T6-2) in the study
area. (R:rock fragment, G : glass, C: crys-
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Fig. 3. Triangular diagram and end members of tuffs in the study area.
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Table 2. Physical and mechanical properties of Tuff in Goheung area.

IS(so) MPa)

Sample| depth Gs Pd w n Ab ucs E axcial diame- | Iapy
No. (m) (g/ci) | (%) | (%) | (%) | (MPa) | 10"(MPa) s) tral | (Is,/Isq)

Y (sy)

TI1-1 [ 51~55 | 233 | 230 | 008 | 1025 | 439 | 804 0.76 21 | 12 | 175
2 [ 56~61 | 232 ] 234 | 008 ] 916 | 394 | 811 0.89 19 | 13 | 146
3 [ 6368 | 213 | 235 | 019 | 1246 | 58 | 851 091 18 | 07 | 236
4 | 72~76 [ 235 ] 231 | 008 | 807 | 3.4 | 976 0.94 19 | 10 | 225
5 | 77~84 | 229 | 228 | 023 | 1014 | 443 | 1388 0.80 45 | 20 | 225

T21 | 67~75 | 238 | 251 | 005 | 494 | 207 | 1180 0.99 33 | 15 | 220
2 | 77~85 | 236 | 248 | 001 | 520 | 220 | 1287 0.89 35 | 17 | 205
3 [91~104 | 246 | 257 | 020 | 372 | 151 | 1495 118 35 | 17 | 205
4 [110~115] 249 | 254 | 013 | 554 | 223 | 1366 1.09 38 | 20 | 190
5 [116~122] 260 | 265 | 002 | 294 | 113 | 1465 1.28 38 | 21 | 180
6 [125~130] 268 | 272 | 008 | 211 | 079 | 1406 118 48 | 21 | 228
7 [132~137] 242 | 248 | 001 | 532 | 220 | 969 0.99 19 | 1.0 | 19
8 [138~142] 246 | 247 002 | 552 | 225 [ 1396 | 099 44 | 20 | 220

T3-1 [100~105] 270 | 255 | 007 | 261 | 097 | 1401 1.28 36 | 25 | 14
2 [106~112] 260 | 255 | 007 | 262 | 101 | 1435 1.18 38 | 28 | 135
3 [114~118] 263 | 256 | 007 | 149 | 057 | 1386 1.38 38 | 29 | 131
4 [122~128] 266 | 256 | 001 | 177 | 067 | 1534 1.28 58 | 29 | 200

T41 | 70~75 | 251 | 247 | 005 | 553 | 220 | 1307 | 1.09 42 | 23 | 182
2 [ 75~81 | 247 | 262 | 023 ] 126 | 051 | 1435 118 43 | 25 | 172
3 [ 81~84 [ 236 | 239 |04 | 721 | 306 | 1505 0.99 42 | 24 | 175
4 [ 86~91 | 236 | 241 | 045 | 672 | 285 | 1128 0.99 29 | 16 | 181
5 [ 92~97 | 241 | 244 | 040 | 571 | 237 | 1374 1.09 35 | 18 | 2m
6 [100~105] 228 | 241 | 049 | 749 | 329 | 985 0.98 26 | 10 | 260
7 [107~112| 224 | 226 | 014 | 1112 | 498 | 1287 | 095 41 | 22 | 186

T5-1 |133~138] 269 | 276 | 002 | 1.05 | 039 | 1581 119 52 | 27 | 1%
2 [139~144] 285 | 273 | 006 | 035 | 012 | 1584 119 54 | 28 | 192
3 [145~161] 285 | 269 | 003 | 016 | 005 | 1844 1.19 57 | 33 | 172

Té-1 |202~205] 282 | 263 | 003 | 048 | 017 | 1899 148 57 | 34 | 167
2 [206~212] 284 | 260 | 003 | 071 | 025 | 2069 1.38 70 | 30 | 233
3 |[213~218| 272 [ 270 | 003 | 022 | 008 | 195.0 148 67 | 35 | 191
4 [220~225]246 | 258 | 007 | 158 | 064 | 2080 148 69 | 32 | 215
5 [226~231] 238 | 260 | 003 | 1.01 | 041 | 1990 1.38 68 | 34 | 200

Min, 213 | 225 | 001 | 016 | 005 | 804 0.76 18 | 07 | 131
Max. 285 | 276 | 049 | 1246 | 586 | 208 148 70 | 35 | 260
mean 251 | 252 [ 012 | 451 | 191 | 1411 112 42 | 22 | 193

Gs: specific gravity, pa: dry density, w: water content, n: porosity, Ab: absorption ratio.
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Fig. 4. Comparison between dry density, porosity obtained and those from previous
works in other locality. (Muju & Samrangjin : Lee et al.(1982); Goheung : this
study)
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Fig. 9. The variation of point load strength anisotrophy.
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strength index(Is(sy) of various roc e in Korea.
gt typ
empirical equation (1) rock type geziiglc
UCS=12Is5p)+494, C . .
(Lee gf)Lee, 19(91(%/ ™) (0.931) granite Jurassic
UCS=17Isy+397, e .
(Lee gzO)Lee, 19(9k5g)/ ) (0.916) granite Cretaceous
UCS'—"ZlIS(so) +31, (kg/ CHf) 095 granitic
Chung & You (1997) ) porphyry
UCS =13Is5g + 6, (kg/cr) 096 schistose
Chung & You (1997) ) granite
UCS=221s(50+136, (kg/ cf)
Chung & You (1997) 0.87 shale
UCS=14Ispy + 82, (kg/ cr) 093 volcanic
Chung & You (1997) ) breccia
UCS=16Is(50) + 49, (kg/cm) 0.90 biotite
Chung & You (1997) ) gneiss
UCS=1ZIS(50) + 82, (kg/ CIU?) 0.94 gram‘ac
Chung & You (1997) ] gneiss
U(Bizifig):lgzébg)g/ cr) 0.87 black shale cretaceous
UCS=30Iss0+292, (kg/ cr)
Kim et al. (2001) 091 red shale cretaceous
UGS =15Issy, (kg/crm) 082 shale, mudstone cretaceous
Lee et al. (2001) ) siltstone, sandstone tertiary
UCS=19spq) + 79, (kg/ cr)
Moon (2001) (0.96) shale cretaceous
UCS=14Is50+321, (kg/ cr)
Moon (2001) (0.94) sandstone cretaceous
ucs =13IS(50), (Mpa) .
Bae etal. (1991) (0.90) banded gneiss
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