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Borehole No.: BH-2 Depth (m) :  5.00-5.50 Date : 

: H0  (cm) : 2.00 PI : 26.0% A0 (cm2 ): 19.63

d (g/cm3): 1.65 Soil type : CL/CH

1394/02/16

Sample type : U1

21 %
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0.250 0.028 96.00 0.076

FIGURE: 1

SWELLING TEST
PROJECT: SOUTH ALUMINUM SMELTER PLANT

CLIENT : NFC PROJ. No. : 1347

SOIL ENGINEERING SERVICES CONSULTING ENGINEERS

Swelling Precentage = 
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Borehole No.: BH-64 Depth (m) :  6.50-6.95 Date : 

: H0  (cm) : 1.90 PI : 9.0% A0 (cm2 ): 37.31

d (g/cm3): 1.59 Soil type : <ML/CL>

1394/03/17

24 %

Sample type : U2
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FIGURE: 2

SWELLING TEST
PROJECT: SOUTH ALUMINUM SMELTER PLANT

CLIENT : NFC PROJ. No. : 1347

SOIL ENGINEERING SERVICES CONSULTING ENGINEERS

Swelling Precentage ≈ 

Applied 
Pressure=       

0.07kg/cm2
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Borehole No.: BH-100 Depth (m) :  6.00-6.50 Date : 

: H0  (cm) : 2.00 PI : 11.0% A0 (cm2 ): 31.81

d (g/cm3): 1.59 Soil type : <CL/ML>

1394/03/15

25 %

Sample type : U1
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FIGURE: 3

SWELLING TEST
PROJECT: SOUTH ALUMINUM SMELTER PLANT

CLIENT : NFC PROJ. No. : 1347

SOIL ENGINEERING SERVICES CONSULTING ENGINEERS

Swelling Precentage ≈ 

Applied 
Pressure=       

0.05kg/cm2
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Borehole No.: BH-111 Depth (m) :  6.50-6.95 Date : 

: H0  (cm) : 2.00 PI : 17.0% A0 (cm2 ): 39.27

d (g/cm3): 1.61 Soil type : <CL/ML>

1394/03/18

25 %

Sample type : U1
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FIGURE: 4

SWELLING TEST
PROJECT: SOUTH ALUMINUM SMELTER PLANT

CLIENT : NFC PROJ. No. : 1347

SOIL ENGINEERING SERVICES CONSULTING ENGINEERS

Swelling Precentage = 

Applied 
Pressure=       

0.05kg/cm2
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Borehole No.: BH-151 Depth (m) :  5.20-5.60 Date : 

: H0  (cm) : 2.00 PI : 23.0% A0 (cm2 ): 19.63

d (g/cm3): 1.57 Soil type : CL

1394/02/16

Sample type : CB1
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FIGURE: 5

SWELLING TEST
PROJECT: SOUTH ALUMINUM SMELTER PLANT

CLIENT : NFC PROJ. No. : 1347

SOIL ENGINEERING SERVICES CONSULTING ENGINEERS

Swelling Precentage = 
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Borehole No.: BH-164 Depth (m) :  5.5-6.00 Date : 

: H0  (cm) : 2.00 PI : 16.0% A0 (cm2 ): 39.27

d (g/cm3): 1.61 Soil type : <CL/ML>
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Sample type : U1
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FIGURE: 6

SWELLING TEST
PROJECT: SOUTH ALUMINUM SMELTER PLANT

CLIENT : NFC PROJ. No. : 1347

SOIL ENGINEERING SERVICES CONSULTING ENGINEERS

Swelling Precentage ≈ 

Applied 
Pressure=       

0.05kg/cm2
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Borehole No.: BH-166  Depth (m) :  7.00-7.50  Date : 

: H0  (cm) : 2.00 PI : 15.0% A0 (cm2 ): 19.63

d (g/cm3): 1.66 Soil type : CL

0.38
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Swelling Precentage = 

Sample type : U1

22 %

0.00

0.02

0.04

0.06

0.08

0.10

0 24 48 72 96 120

S
w

el
li

n
g 

(m
m

)

Time (hr)

Time (hr) Swelling (mm) Time (hr) Swelling (mm)

0.00 0 0.50 0.026

0.00 0 1.00 0.031

0.00 0.004 2.00 0.04

0.01 0.007 4.00 0.046

0.02 0.01 8.00 0.05

0.03 0.013 24.00 0.056

0.07 0.016 48.00 0.066

0.13 0.02 72.00 0.075

0.25 0.024 96.00 0.08

FIGURE: 7

g g

SWELLING TEST
PROJECT: SOUTH ALUMINUM SMELTER PLANT

CLIENT : NFC PROJ. No. : 1347

SOIL ENGINEERING SERVICES CONSULTING ENGINEERS

L:\Soil\1347\Excels\Phase 1 - Final\Swelling Test-1F.xlsBH-166 7 0-7 5-1



Borehole No.: BH-169 Depth (m) :  5.50-6.00 Date : 

: H0  (cm) : 1.90 PI : 17.0% A0 (cm2 ): 37.31

d (g/cm3): 1.54 Soil type : <CL/ML>
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Sample type : U1
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FIGURE: 8

SWELLING TEST
PROJECT: SOUTH ALUMINUM SMELTER PLANT

CLIENT : NFC PROJ. No. : 1347

SOIL ENGINEERING SERVICES CONSULTING ENGINEERS

Swelling Precentage ≈ 

Applied 
Pressure=      

0.07kg/cm2
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Borehole No.: BH-254 Depth (m) :  4.00-4.50 Date : 

: H0  (cm) : 2.00 PI : 22.0% A0 (cm2 ): 31.81

d (g/cm3): 1.65 Soil type : <CL/ML>
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22 %

Sample type : U1
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FIGURE: 9

SWELLING TEST
PROJECT: SOUTH ALUMINUM SMELTER PLANT

CLIENT : NFC PROJ. No. : 1347

SOIL ENGINEERING SERVICES CONSULTING ENGINEERS

Swelling Precentage ≈ 

Applied 
Pressure=       

0.05kg/cm2

L:\Soil\1347\Excels\Phase 1 - Final\Swelling Test-1F.xlsBH-254 4.0-4.50 



Borehole No.: BH-262 Depth (m) :  6.00-6.50 Date : 

: H0  (cm) : 2.00 PI : 13.0% A0 (cm2 ): 39.27

d (g/cm3): 1.61 Soil type : <ML/CL>
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25 %

Sample type : U1
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FIGURE: 10

SWELLING TEST
PROJECT: SOUTH ALUMINUM SMELTER PLANT

CLIENT : NFC PROJ. No. : 1347

SOIL ENGINEERING SERVICES CONSULTING ENGINEERS

Swelling Precentage ≈

Applied 
Pressure=       

0.05kg/cm2
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Borehole No.: BH-282 Depth (m) :  4.00-4.50 Date : 

: H0  (cm) : 1.97 PI : 13.0% A0 (cm2 ): 19.63

d (g/cm3): 1.59 Soil type : <CL>

1394/02/16

Sample type : U1
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FIGURE: 11PROJECT: SOUTH ALUMINUM SMELTER PLANT

CLIENT : NFC PROJ. No. : 1347

SOIL ENGINEERING SERVICES CONSULTING ENGINEERS

Swelling Precentage = 

SWELLING TEST
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Borehole No.: BH-284 Depth (m) :  6.00-6.50 Date : 

: H0  (cm) : 2.00 PI : 13.0% A0 (cm2 ): 39.27

d (g/cm3): 1.57 Soil type : <ML/CL>
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Sample type : U1
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FIGURE: 12PROJECT: SOUTH ALUMINUM SMELTER PLANT

CLIENT : NFC PROJ. No. : 1347

SOIL ENGINEERING SERVICES CONSULTING ENGINEERS

Swelling Precentage ≈ 

SWELLING TEST

Applied 
Pressure=      

0.05kg/cm2
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