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ABSTRACT

In this study, the applicability of the lightweight dynamic cone penetrometer in the domestic slope site was investigated
using the weathered granite soil sampled form the Namwon slope site. And then, the lightweight dynamic cone penetration
tests according to the change in the degree of compaction and water content were performed and it was analyzed with
the correlations between the degree of compaction, the void ratio, the degree of saturation and the value of cone resistance.
From the laboratory test results, the cone penetration resistance was rapidly increased in the dry side of the optimum moisture
content, and it was largely decreased in the wet side of the optimum moisture content. Moreover, when the degree of
compaction and the degree of saturation are large, the cone resistance is increased linearly. And a high correlativity was
shown between water content, void ratio, the degree of saturation and the cone resistance. From these results, it is judged
that the lightweight dynamic cone penetrometer can be applied to the investigation on the site slope.
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Table 1, Physical properties of weathered granite soil
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Specific gravity Liquid limits Plastic index Maximum dry unit weight Optimum moisture contents USCS
(Gs) (%) (%) (kN/m’) (%)
2.66 3314 14,96 17.3 15 SM
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Table 2, Standards comparison of field test devices (Langton D.D, 1999)

. Standard ) ) )
Division Penetration Test Light Weight Dynamic Cone(PANDA)
weight (kg) 63.5 2 (hammer)
Hammer
standard fall (mm) 760 variation (automatic measurement)
Anvil : weight (kg) 15~20 216
area (cm’) - 2 4 10
angle(®) - 90 90 90
Cone )
diameter (mm) 25 (shoe) 16 225 357
length of tip (cm) 11 1.6 25
weight (kg) < 10 kg/m 0.586
Extended rod length (m) - 05
diameter (mm) 14
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Fig. 2. Light weight dynamic cone penetrometer (PANDA) devices
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(a) One segment (20 cm) (b) Five segments (100 cm)
Fig. 3. Concepts of laboratory model test
Table 3. Cases of Laboratory test according to degree of compaction

w=5%
Dc W rt rd Sr Qldmax Qdmin Qdave
(%) @ (kN/m?) (kN/m°) © (%) (Mpa) (Mpa) (Mpa)
90 2829 16.4 15.3 0.73 24 97 7.22 0.82 41
85 2672 15.4 145 0.83 2165 455 0.43 2.68
80 2515 145 13.6 0.95 19.23 1.92 057 12
75 2358 13.6 127 1.08 17.06 1.27 0.12 0.69
70 2200 127 1.8 124 16,05 0.6 0.13 0.29

w=10%
Dc W rt rd Sr Cdmax Cmin Qdave
(%) () (kN/m’) (kN/m’) ¢ (%) (Mpe) (Mpe) (Mpe)
90 2964 171 15.6 0.7 38,22 498 1.16 313
85 2799 16.2 147 0.81 33.68 38 0.49 222
80 2635 15.2 13.9 0.9 276 2.99 0.53 1.3
75 2470 14.3 13.0 1.03 2438 177 0.24 0.758
70 2305 13.3 121 118 2177 0.82 0.15 0.33

w=15%
Dc W rt rd Sr Cdmax Clmin Qdave
(%) (9 (kN/m?) (kN/m?) ° (%) (Mpa) (Mpa) (Mpa)
90 3105 17.9 15.6 0.7 57.88 6.48 0.91 3.26
85 2930 16,9 147 0.81 51.07 41 0.82 2.39
80 2750 15.9 18,7 0.93 44,92 2.84 0.53 1.61
75 2583 149 12.9 1.05 39.06 1.73 0.27 0.96
70 2410 13.9 121 12 34,34 2.52 014 0.61

w=20%
Dc W rt rd Sr Qdmax Qdmin Qdave
(%) (9 (kN/m?) (kN/m?) ¢ (%) (Mpa) (Mpa) (Mpa)
90 3234 18,7 15,4 072 78,49 1.54 0.4 0.98
85 3054 177 14.6 0.82 68.35 1.16 0.37 0.78
80 2874 16.6 18,7 0.93 59.79 0.84 04 0.64
75 2695 15.6 12.9 1.06 52.62 0.68 0.18 0.36
70 2515 145 12.0 1.21 4653 0.52 0.13 0.29

w=25%
Dc W rt rd Sr Qldmax Qdmin Qdave
(%) @ (kN/m?) (kN/m°) © (%) (Mpa) (Mpa) (Mpa)
85 3181 18.4 14.6 0.81 84 04 0.49 0.23 04
80 2994 17.3 13.8 0,92 73.6 0.4 0.2 0.3
75 2807 16.2 13.0 1.03 62.95 04 02 0.3
70 2620 151 12.0 12 56,94 0.41 014 0.23
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Fig. 4. Test results according to degree of compaction and water contents
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