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ABSTRACT KEYWORDS
Purpose: Dynamic Replacement Method currently lacks of sufficient research, Dynamic Replacement
implementation cases, and case histories, compared with other comparable methods, such Method,

as Dynamic Compaction Method.
Method: In this study, for Dynamic Replacement Method, the effective improvement
depth and improved strength were analyzed for silty clayey soils.

Ground Improvement,
Drop Height,

Results: Testbed test was performed to verify the effectiveness of Dynamic Replacement Applied Energy,
Method followed by the main dynamic replacement implementation on real construction Dynamic Compaction
site.

Method

Conclusion: A The effects of changes of soft ground depth, dynamic replacements’
diameter, depth, spacing, and applied energy on dynamic replacement efficiency in silty
clays were assessed and the followings were found: Empirical coefficient for soil np of

Dynamic Replacement Method was within the range of 0.14~032 and its + WH is
recommended to be 1.25~2.5 times of those from Dynamic Compaction Method.
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Table 1. Construction equipment for Dynamic Compaction

Drop height H Tamp e Applied energy | . Depth of
Item (m) weight E (KNm) improvement D
W (kN) (m)
Crawler 500 kN 10 100 1,000 —
Crane 1,500 (1,200 kN) 25 (20) 200 5,000 (4,000) B
Mega - Machine 60 250 15,000 < 14
Tripod 40 400 16,000 < 20
Giga - Machine (5,500 k) 30 2,000 60,000 < 30

Table 2. Sample of total applied energy for required depth of ground improvement

Tamper condition

Soil types
Total applied energy (kNm/m’) Number of passes (No.)

Crushed stone, sandy gravel 2,000 ~4,000 2~3
Sand 2,000 ~5,000 2~3
Clay 3,000~5,000 more 4~6

Waste 3,000 ~6,000 2~3
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Fig. 1. Flow diagram of dynamic compaction design
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Table 3. Recommended n value for various types of soil (FHWA, 1995)

Soil type Degree of saturation Recommended 7 value*
Pervious soil deposits - High 05
granular soils Low 05~0.6
Semipervious soil deposits - High 0.35~04
primarily silts with plasticity index of < 8 Low 04~05
High Not recommended
Impervious deposits -
primarily clayey soils with plasticity index of > 0.35~040
8 Low Soils should be at water content less
than plastic limit

*For an applied energy of 1 to 3 MJ/m’ and for a tamper drop using a single cable with a free spool drum(FHWA, 1995)
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=
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Fig. 2. Trend between apparent maximum depth of influence and energy per blow (FHWA, 1995; Mayne, 1984)
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Soft Ground, Road NO.4

NO.0.0~20+19.91, L=419.91m

DR, 4.0x4.0X4.0m, ¢2.0m

Soft Ground, Road NO.5
NO.0.0~6, L=120.m

DR, 4.0X4.0X4.0m, ¢2.0m

Soft Ground, Road NO.5
NO.6~32+2.31, L=522.31m

DR, 4.0%x4.0%2.5m, $2.0m

Soft Ground, Road NO.2
NO 14+12.0~18+15, 66, L=83.66m
, 4.0X4.0X4.0m, $2.0m
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l 38.000 J
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Fig. 5. Typical cross section for Road Nos. 3 and 4
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Table 4. Calculated result for number of Dynamic Replacement drops
Tamper Drop . . . ) Number of
Road No. | weight | height | | APRCE A (CridEadng) drops
W) H) (V)
1 10 10 3 2,060 4 11
2 10 10 3 2,060 4 11
3 10 10 3 2,060 4 11
4 10 10 3 2,060 4 11
5 10 5 3 1,310 4 14

3
FAY ALY 2 ARE WRLE Fig. 79 AFA=S BANUA  WH o] BA T EE BT
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e HAES n e 0.35~0.40 FEolv, Fig 6] 3o TS ol gkl EAF A AW AGAF n, ¢& ALsHA
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Table 5 Recommended n; value for various types of soil for Dynamic Replacement Method

Soil type Degree of saturation Recommended np value
Pervious soil deposits - High 04
granular soils Low 0.2~ 0.48
Semipervious soil deposits - High 0.14~0.32
primarily silts with plasticity
index of < 8 Low 0.16~0.4
High Not recommended
Impervious deposits -
primarily clayey soils with 0.14~0.32
plasticity index of > 8 Low Soils should be at water content

less than plastic limit
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Fig. 7. Relationship between replacement depth and + WH after preliminary and main Dynamic

Replacement constructions
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