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An Analysis of Flat DMT Penetration Based on a Large Strain Formulation
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Abstract

Flat DMT penetration was analyzed using a finite element model based on a large strain formulation. The
ABAQUS/Explicit, a commercial finite element method, was used to study the flat DMT penetration in soils. Then,
because the very large mesh distortion occurred due to the penetration of flat DMT, the adaptive meshing technique
was utilized to maintain a high quality mesh configuration. The undrained shear strength obtained from the flat DMT
is estimated using only the horizontal stress index (Kp) and so it became necessary to examine using the analysis results
obtained from the penetration of the flat DMT. Analysis results show that in normally consolidated region of Kp=2,
the results obtained from the correlations proposed by Marchetti show good agreement with those estimated from the
finite element method. The present analysis also shows that in overconsolidated region of Kp>2, the results obtained
from the relationships proposed by Kamei and Iwasaki show good agreement with those provided by the penetration

analysis.
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H 1. E/s, H2l0| WE X6l dat

E 0'vo Sy Ko s,/ 'vo

3000.00  10.00 20.00 8.12 2.00
3000.00 20.00 20.00 4.46 1.00

E/s,=150
3000.00  30.00 20.00 3.24 0.67
3000.00  40.00 20.00 2.71 0.50
6000.00  10.00 20.00 8.98 2.00
6000.00  20.00 20.00 4.98 1.00
E/s,=300
6000.00  30.00 20.00 3.65 0.67
6000.00  40.00 20.00 3.01 0.50
9000.00  10.00 20.00 9.61 2.00
9000.00  20.00 20.00 5.34 1.00
E/s,=450

9000.00  30.00 20.00 3.94 0.67
9000.00  40.00  20.00 3.19 0.50

# 2. E/0'=15021 =& SHiM2| +XIsHA &}

E G'vo Su Kb Su/6'vo

3000.00 20.00 5.00 2.20 0.25

3000.00 20.00 10.00 3.02 0.50
E/o'vw=150

3000.00 20.00 15.00 3.79 0.75

3000.00 . 20.00 20.00 4.46 1.00

4500.00 30.00 10.00 2.47 0.33
E/ow=150 4500.00 30.00 15.00 3.03 0.50
4500.00  30.00 20.00 3.47 0.67

6000.00  40.00 10.00 217 0.25
E/o’w=150 6000.00  40.00 15.00 2.59 0.38
6000.00  40.00 20.00 3.01 0.50
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Normalized undrained shear strength, s /o',
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P : E/s,=150
> : E/s, =300
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* : ANN data 54/0',6=0.35(0.47Kp)"
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Normalized undrained shear strength, s /o',
1

® : E/c’ =E/30=150 O : E/c’ =E/30=100

% : ANN data
s,/0' (=0.35(0.47K p)! 14
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