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An Experimental Study on the Shear Wave Velocity Improvement of Ground by
Ground Improvement

Chan-Yu Jeongl*, Jae-Sung Mun?, Myoung-Su Joa, Ho-deok Kang4, Hee-Jeong Yang5

Abstract: In this study, an experimental study was carried out with variables of the shape of the ground soil-binder in order to find out whether the
shear wave velocity and the ground grade were improved by the ground improvement. In this study, the shear wave velocity was measured using the
crosshole method with variables of the shape of the ground soil-binder. In addition, the prediction formula of the shear wave velocity for suitability
of N-Values for the domestic soil conditions are proposed using the result value of this study and the existing results of shear wave velocity . As a result,
the shear wave velocity of the ground has increased. In addition, the prediction formula proposed in this study reasonably issued the existing experimental
results regardless of the stratum conditions.
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Table 1 Classification of the ground of domestic
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S Bedrock Less than 3 -

1439, o] ) 1E] 43| A}, 7| &ATA NI AT, Bkl wAIA A} S,  Shallow hard 31020 or | 260 or more
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*Corresponding author: ssbachany@gmail.com : Deep and soft Less than 180
GBC #1402, 165, Gasan digital 1-ro, Geumcheon-gu, Seoul, Republic of Korea Very Soft 3 or more 120 or less
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Table 2 List of specimens

Specimens Design Diameter of soil mixing (mm) Test method
strength(MPa) Head Cone Tail
Non - - - - Cross Hole
V-2 2.0 1400 1400-600 600 Cross Hole
P-3 2.0 600 600 600 T Crossl—[ole -------
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Table 3 Ground conditions

Division Stratum Depth(m) Thickness (m) Composition status N Value
Landfill layer (sand) 0.0 ~ 5.0 5.0 silt-weaned seepage 3/30~27/30
Landfill layer (clay) 5.0 ~ 6.0 1.0 silt clay 2/30

BH-1 Sedimentary layers(sand) 6.0 ~ 13.5 7.5 Silt granulated sand 5/30~30/30
Sedimentary layers(clay) 13.5 ~ 17.5 4.0 silt clay 10/30~15/30

Weathered soil 17.5 ~ 30.0 >12.5 Sandy Silt 12/30~23/30

Landfill layer (sand) 0.0 ~ 6.0 6.0 Silt granulated sand 5/30~25/30

Sedimentary layers(sand) 6.0 ~ 14.0 8.0 Silt granulated sand 5/30~25/30

B2 Sedimentary layers(clay) 14.0 ~ 17.8 3.8 silt clay 6/30~8/30
Weathered soil 17.8 ~ 30.0 >3.5 Sandy Silt 8/30~21/30
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Table 4 Test results of V-2 specimen

shear wave velocity(m/s) Remarks
Division Before After Correction CA
(A) B) ©
Landfill layer 118 163 163 45
Sedimentary layers(sand) 163 184 190 27
Sedimentary layers(clay) 236 222 236 0
Weathered soil 223 192 223 0
Average 172 (S5) 184 (S4) 190 ( S4) 18
Table 5 Test results of P-3 specimen
shear wave velocity(m/s) Remarks
Division Before After Correction CA
(A) ®) ©
Landfill layer 118 140 140 22
Sedimentary layers(sand) 163 174 177 14
Sedimentary layers(clay) 236 222 236 0
Weathered soil 223 192 223 0
Average 172 (S5) 183 (S4) 186 (S4) 14
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Fig. 3 Shear wave velocity versus depth relationships
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Table 6 The existing equation to predict shear wave velocity

38

Investigator Predictive equation Soil condition
V, =86.9 x N3 Clay
Ohta and Goto(1978)
V, =88.4 x N33 Sandy Soil
Okamoto(1989) V, =125x N*® All
V, =107 x N Clay
Imai and Tonouchi(1990)
V, =87.8 x N3 Sandy Soil
V, =115 x N5 Clay
Proposed
V, =155 x NP Sandy Soil
3.0 3.0
0 Clay Mean : 1.13 0 Clay Mean : 0.85
2.5 ¢ Sandy soil COV: 18.9% 2.5 ¢ Sandy soil COV:17.7%
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