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   (Goodman, 1993). 
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Indiana State Road 37 1970 . 

180m, 

6m . 80 1 - 1.5m pre-splitting hole .

  
. 2

. 

. 
undecutting

. undercutting
, 

(Shakoor and Weber, 1988; Shakoor, 1995; Dick and Shakoor, 1995). (1997)
23.2%

.    

4. 실내 실험

   , 
slake test slake durability test 

. 
   slake test

. slake test
(Wood and Deo, 1975; Champman et al, 1976; Hopkins and Deen, 1984) .

1. 50 - 60g 105°C
.

2. 30 10 1
, 2 , 4 , 8 16 .

3. . 
4. No. 10 (2 mm opening) .
5. 5 slake index(SI) .

                         

compaction shale
cemented shale .
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Sample Lithology Before slake 
test (g)

After slake 
test (g)

Change of 
weight (g) %

S1-1A shale 53.3 53.0 0.3 0.56
S1-1B mudstone 57.4 57.3 0.1 0.17
S1-1C shale 57.3 56.8 0.5 0.87
S1-1D mudstone 70.1 68.1 2.0 2.85
S1-1E shale 69.5 67.2 2.3 3.31
S1-2A sandstone 61.6 61.6 0 0
S1-2B sandstone 49.5 49.5 0 0
S2-1 mudstone 61.6 61.5 0.1 0.16
S2-2 sandstone 68.3 68.2 0.1 0.15
S2-3 shale 61.7 61.1 0.6 0.97
S2-4 mudstone 62.3 61.1 1.2 1.93
S2-5 sandstone 69.4 69.4 0 0

slake durability test

   slake durability test 10 (2mm opening)

. ASTM D 4644-87 ISRM(1979)
. cycle durability index

.

5. 결과의 해석

( 3). pre-split 

Sample Lithology Before test 
(g)

After test 
(g)

Change of 
weight (g) % slake durability 

index (Id)
S1-1A shale 477.8 462.3 15.5 3.2 96.8
S1-1B mudstone 475.8 436.6 39.2 8.2 91.8
S1-1C shale 456.8 420.7 36.1 7.9 92.1
S1-1D mudstone 315.7 291.7 24.0 7.6 92.4
S1-1E shale 326.0 291.1 34.9 10.7 89.3
S1-2A sandstone 457.5 453.8 3.7 0.8 99.2
S1-2B sandstone 507.4 503.9 3.5 0.7 99.3
S2-1 mudstone 466.4 392.5 73.9 15.8 84.2
S2-2 sandstone 441.9 438.5 3.4 0.8 99.2
S2-3 shale 449.9 421.8 28.1 6.2 93.8
S2-4 mudstone 490.6 439.4 51.2 10.4 89.6
S2-5 sandstone 447.2 442.9 4.3 1.0 99.0
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Sample Erosion
(cm/yr)

Slake durability 
index

S1-1A 1.78 96.8

S1-1B 2.26 91.3

S1-1C 2.06 92.1

S1-1D 2.36 92.4

S1-1E 2.49 89.3

S2-1 2.94 84.2

S2-3 1.47 93.8

S2-4 2.97 89.6

hole
. 

. 3 25cm
95cm . 
   , slake test slake durability test

1 2 . 1 slake test
. 

. 2 cycle slake durability test . 84.2%
89% 96% .  

   Shakoor(1995) Dick and Shakoor(1995) (high 
durability) (ID 85% ) ISRM(1979)

(ID 85% - 95%) . 

Durability
Slope Instability

Excessive 
Erosion Slump Debris flow Undercutting

(cm/yr)

High Unlikely Unlikely Unlikely 2 - 3

Medium Unlikely Potential Potential 3 - 5

Low Probable Probable Probable 5 - 10
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y = -0.0119x + 2.1
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( 3).  Shakoor(1995)

2 -3 cm/yr

. slake durability index Shakoor(1995)

Shakoor(1995) slake durability test

slake durability test ( 4). 30% slake 

durability index  30%

slake durability index . y (in/yr) x

slake durability index . 4

( 5). Shakoor(1995)

. Shakoor(1995) Dick and Shakoor(1995)

slake durability test

. Dick 

and Shakoor(1995) slake durability index

slake durability index slake durability index

( 4). 

   slaking

. slaking

slaking . slake 

durability excessive erosion, slump

debris flow slake durability . 

. 
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slake durability index undercutting rate . 

slake 

durability index undercutting

.  
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