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A Study on the Effect of the Compaction Density on the
Stability of Earth Dam

F b A th B
Yoon, Chong Sup + Kim, Shi Won

Summary

This study was carried out for the stability analysis of earth dam by the variation of compaction
density.

The test samples were taken from five kinds of soil used for banking material and the degree
of compaction for this samples were chosen 100, 95, 90, 85, and 80 percent.

The stability problems were analysed by the settlement and camber(extra banking) of dam, strength
parameter and dam slope, and coefficient of permeability and seapage flow through dam body.

The results of the stability analysis of earth dam are as follows.

1. The more the fine particle increases and lower the compaction degree becomes, the lower the
preconsolidation load becomes but the compression index becomes higher.

2. Sixty to eighty percent of settlement of dam occurs during the construction period and the
settlement ratio after completion of dam is inversly proportional to the degree of compaction.

3. The camber of dam has heigher value in condition that it has more fine particle(N) and heigher
dam height(H) with the relation of H= e/®¥H<,

4. The cohesion(C) decreases in proportion to compaction degree(D) and fine particle(N) with
the relation of C=aD+ bN-c, but the internal friction angle is almost constant regardless of change
of degree of compaction.

5. In fine soil, strength parameter from triaxial compression test is smaller than that from direct
shear test but, they are almost same in coarse soil regardless of the test method.

6. The safety factor of the dam slope generally decreases in proportion to cohesion and degree
of compaction but, in case of coarse soil, it is less related to the degree of compaction and is mainly
afected by internal friction angle.

7. Soil permeability(K) decreases by the increases of the degree of compaction and fine particle
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with relation of K=e(bP-N

8. The more compaction thickness is, the less vertical permeability (K,) is but the more horzontal

permeability (Ku) is, and ratio of K, versus Ky is largest in range from 85 to 90 percent of degree

of com paction.

9. With the compaction more than 85 percent and coefficient of permeability less than a X 107cm/sec,

the earth dam is generally safe from the piping action.
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Table-1. Soil properties.

Sample
_ §—-1 S—2 $—3 S—4 S—5
Properties
Specific gravity 2.60 2.61 2.63 2.67 2.70
Sand () 74p)(%) 19.44 3382 49.44 64. 56 79.18
Silt & clay(<74) (%) 80.56 66.18 50.56 35.44 20.82
Silt (5u ~ 74p) (%) 50. 56 42,18 34.56 25. 44 14.82
Clay ({5p) (%) 30.30 24.00 16.00 10.00 6.00
Liquid limit (%) 37.1 32.2 26.9 21.2 17.5
Plastic limit (%) 24.4 22.1 17.8 14.6 N.P
*Piastic index (%) 12.7 10.1 9.1 6.6 N.P
Classification CL CL CL SC-SM SM
Max. dry density(gr/cm) 1.695 1.767 1.834 1.913 1.988
Opt. moisture content(%) 20.5 18.5 16.3 14.2 12.6
Max. wet density(gr/cn) 2.042 2.0%4 2.133 2.185 2.238
BEN (r,) & 7340 FRES A K 9 ¥0]7} 10m, 20m, 30m, 40m, 50m¢! 73¢9
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Fig. 1. Permeability testing mold .
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Table-2. Consoilation time (tqo).

(unit © sec)
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D: A& (%)

N : ke e E(%)

Table-3. Pre-Consolidation Load(Pc).
(unit © kg/em)

D (%)

1001 95 | 9 | 8 | 8
Sample

S—1 1971178147 (1.34|123
S—2 2611230210203 158
5—3 4.1013.25)12.68|2.451.89
S—4 5.65({381333|2.75]2.40
S—5 7.40 514 | 3.87 13.27 | 2.85

Table-4. Compression index(Cc).

(%)
100 | 95 90 85 80 {Mean
Sample

D (%)
Sample

100 | 95 | 9 | 86 | 8

S—1 |31.9|29.8(255|24'8(23.1}27.0
2 2711254 124.8|24.3|23.2|250
3 (25.41236(22.7121.6]21.6|23.0
—4 |21.6(21.6|21.6|21.621.6|21L6
5 (216216216 [ 21.6 {21.6 | 21.6

S—1 0.063(0.087]0.103|0. 142 (0. 169
S—2 0.036(0.0760.0990.124 0. 158
5-3 0.033|0.056|0.080|0.1110. 134
S—4 0.017{0.0330.049|0.069 | 0.079
5—5 0.013{0.023|0.0400. 050 | 0. 066
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Fig. 5. Relationship between degree of compac-
tion and friction angle.

Table-5. Comparison of triaxial test and direct

shear test.

T M Cohesion Friction angle
S—-1 134 0.60 0.63 0.35
S—-2 131 0.77 0.32 0.28
S$-3 1.09 0.83 0.32 0.22
S—4 1.02 0.80 0.37 0.34
S—5 1.00 0.92 0.80 0.87
C,  cohesion of wet condition.

o

. cohesion of sat. condition.

3

- friction angle of wet condition.
#s . friction angle of set. condition.
t © triaxial comp. test.
d : direct shear test.
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