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SLOPE 6

SLOPE 1 SLOPE2  SLOPE3 SLOPE 4 SLOPE 5
f EMERGENCY POND HOLDING POND STROM WATER POND
— 20400 1
ES 2=
5§ =2
T3
B
s
©
E 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |
15 M 9 7 5 3 4 1 3 5 7 9 1 13 15 17 19 21 23 25 27 20 31 3 3 7 39 41 43 45 47 49 51 53 55 & 59 61 63 65 6 6 71 73 75 77 79 8 8
Distance (m)
Color | Name Model Unit Cohesion
Weight | (kPa)
(KN/m?)
D 1.95% Compacted Soil | Undrained (Phi=0) | 19 30
. 2. SC Medium Undrained (Phi=0) | 20 50
[] |3.CLHard Clay Undrained (Phi=0) | 20 200
D 4.CL Hard Clay Undrained (Phi=0) | 20 200
CASE 0 : MODEL GEOMETRY(UNDRAINED)
HOLDING-EMERGENCY &STROM RETENTION POND_(Case1,4).gsz
30/03/2023 1:400
SLOPE 1 SLOPE2  SLOPE3 SLOPE 4 SLOPE 5 SLOPE 6
f EMERGENCY POND HOLDING POND STROM WATER POND
— 1 20400 1 1 +204.00
E 23—
S
)
3+
Lu:: I
E 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
45 3 1 9 a7 5 3 3 5 7 e 11 18 15 17 19 20 25 25 27 29 3 33 35 3 39 41 43 45 47 49 51 53 55 5 55 61 63 65 67 6 71 738 75 77 79
Distance (m)
Color | Name Model Unit Cohesion' | Phi' | Phi-B
Weight | (kPa) © |1
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0
B |2 SCMedium Mohr-Coulomb | 20 5 34 |0
[] |3.CLHard Clay Mohr-Coulomb | 20 5 30 |0
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0
CASE 0 : MODEL GEOMETRY(DRAINED)
HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz
30/03/2023 1:400




Elevation (m)

Color | Name Model Unit Cohesion | Piezometric
Weight | (kPa) Line
(KN/m?)
D 1.95% Compacted Soil | Undrained (Phi=0) | 19 30 1
. 2. SC Medium Undrained (Phi=0) | 20 50 1
[] |3.CLHard Clay Undrained (Phi=0) | 20 200 1
D 4.CL Hard Clay Undrained (Phi=0) | 20 200 1

Distance (m)

CASE 1.0 SLOPE( ) : During Construction period-1
HOLDING-EMERGENCY &STROM RETENTION POND_(Case1,3
30/03/2023 1:400

).gsz

Color | Name Model Unit Cohesion | Piezometric
Weight | (kPa) Line
(KN/m?)
D 1.95% Compacted Soil | Undrained (Phi=0) | 19 30 1
. 2. SC Medium Undrained (Phi=0) | 20 50 1
[] |3.CLHard Clay Undrained (Phi=0) | 20 200 1
D 4.CL Hard Clay Undrained (Phi=0) | 20 200 1

Distance (m)

CASE 1.1 SLOPE(1) : During Construction period-1

HOLDING-EMERGENCY &STROM RETENTION POND_(Case1,

).gsz

30/03/2023 1:400




Elevation (m)

Color | Name Model Unit Cohesion | Piezometric
Weight | (kPa) Line
(KN/m?)
D 1.95% Compacted Soil | Undrained (Phi=0) | 19 30 1
. 2. SC Medium Undrained (Phi=0) | 20 50 1
[] |3.CLHard Clay Undrained (Phi=0) | 20 200 1
] |4.CLHard Clay Undrained (Phi=0) | 20 200 1

Distance (m)

CASE 1.2 SLOPE(2) : During Construction period-1
HOLDING-EMERGENCY &STROM RETENTION POND_(Case1,3
30/03/2023 1:400

).gsz

Color | Name Model Unit Cohesion | Piezometric
Weight | (kPa) Line
(KN/m?)
D 1.95% Compacted Soil | Undrained (Phi=0) | 19 30 1
. 2. SC Medium Undrained (Phi=0) | 20 50 1
D 3.CL Hard Clay Undrained (Phi=0) | 20 200 1
] |4.CLHard Clay Undrained (Phi=0) | 20 200 1

Distance (m)

CASE 1.3 SLOPE(3) : During Construction period-1

HOLDING-EMERGENCY &STROM RETENTION POND_(Case1,

).gsz

30/03/2023 1:400




Elevation (m)

Color | Name Model Unit Cohesion | Piezometric
Weight | (kPa) Line
(KN/m?)
D 1.95% Compacted Soil | Undrained (Phi=0) | 19 30 1
. 2. SC Medium Undrained (Phi=0) | 20 50 1
[] |3.CLHard Clay Undrained (Phi=0) | 20 200 1
] |4.CLHard Clay Undrained (Phi=0) | 20 200 1

Distance (m)

CASE 1.4 SLOPE(4) : During Construction period-1
HOLDING-EMERGENCY &STROM RETENTION POND_(Case1,3
30/03/2023 1:400

).gsz

Color | Name Model Unit Cohesion | Piezometric
Weight | (kPa) Line
(KN/m?)
D 1.95% Compacted Soil | Undrained (Phi=0) | 19 30 1
. 2. SC Medium Undrained (Phi=0) | 20 50 1
D 3.CL Hard Clay Undrained (Phi=0) | 20 200 1
] |4.CLHard Clay Undrained (Phi=0) | 20 200 1

Distance (m)

CASE 1.5 SLOPE(5) : During Construction period-1

HOLDING-EMERGENCY &STROM RETENTION POND_(Case1,

).gsz

30/03/2023 1:400




Elevation (m)

Color | Name Model Unit Cohesion | Piezometric
Weight | (kPa) Line
(KN/m?)
D 1.95% Compacted Soil | Undrained (Phi=0) | 19 30 1
. 2. SC Medium Undrained (Phi=0) | 20 50 1
[] |3.CLHard Clay Undrained (Phi=0) | 20 200 1
D 4.CL Hard Clay Undrained (Phi=0) | 20 200 1

Distance (m)

CASE 1.6 SLOPE(6) : During Construction period-1
HOLDING-EMERGENCY &STROM RETENTION POND_(Case1,3
30/03/2023 1:400

).gsz

Color | Name Model Unit Cohesion | Piezometric
Weight | (kPa) Line
(KN/m?)
D 1.95% Compacted Soil | Undrained (Phi=0) | 19 30 1
. 2. SC Medium Undrained (Phi=0) | 20 50 1
[] |3.CLHard Clay Undrained (Phi=0) | 20 200 1
D 4.CL Hard Clay Undrained (Phi=0) | 20 200 1

Distance (m)

CASE 2.0 SLOPE( ) : During Construction period-2

HOLDING-EMERGENCY &STROM RETENTION POND_(Case1,

).gsz

30/03/2023 1:400




Elevation (m)

Color | Name Model Unit Cohesion | Piezometric
Weight | (kPa) Line
(KN/m?)
D 1.95% Compacted Soil | Undrained (Phi=0) | 19 30 1
. 2. SC Medium Undrained (Phi=0) | 20 50 1
[] |3.CLHard Clay Undrained (Phi=0) | 20 200 1
] |4.CLHard Clay Undrained (Phi=0) | 20 200 1

Distance (m)

CASE 2.1 SLOPE(1) : During Construction period-2
HOLDING-EMERGENCY &STROM RETENTION POND_(Case1,3
30/03/2023 1:400

).gsz

Color | Name Model Unit Cohesion | Piezometric
Weight | (kPa) Line
(KN/m?)
D 1.95% Compacted Soil | Undrained (Phi=0) | 19 30 1
. 2. SC Medium Undrained (Phi=0) | 20 50 1
D 3.CL Hard Clay Undrained (Phi=0) | 20 200 1
] |4.CLHard Clay Undrained (Phi=0) | 20 200 1

Distance (m)

CASE 2.2 SLOPE(2) : During Construction period-2

HOLDING-EMERGENCY &STROM RETENTION POND_(Case1,

).gsz

30/03/2023 1:400




Elevation (m)

Color | Name Model Unit Cohesion | Piezometric
Weight | (kPa) Line
(KN/m?)
D 1.95% Compacted Soil | Undrained (Phi=0) | 19 30 1
. 2. SC Medium Undrained (Phi=0) | 20 50 1
[] |3.CLHard Clay Undrained (Phi=0) | 20 200 1
] |4.CLHard Clay Undrained (Phi=0) | 20 200 1

Distance (m)

CASE 2.3 SLOPE(3) : During Construction period-2
HOLDING-EMERGENCY &STROM RETENTION POND_(Case1,3
30/03/2023 1:400

).gsz

Color | Name Model Unit Cohesion | Piezometric
Weight | (kPa) Line
(KN/m?)
D 1.95% Compacted Soil | Undrained (Phi=0) | 19 30 1
. 2. SC Medium Undrained (Phi=0) | 20 50 1
D 3.CL Hard Clay Undrained (Phi=0) | 20 200 1
] |4.CLHard Clay Undrained (Phi=0) | 20 200 1

Distance (m)

CASE 2.4 SLOPE(4) : During Construction period-2

HOLDING-EMERGENCY &STROM RETENTION POND_(Case1,

).gsz

30/03/2023 1:400




Elevation (m)

Color | Name Model Unit Cohesion | Piezometric
Weight | (kPa) Line
(KN/m?)
D 1.95% Compacted Soil | Undrained (Phi=0) | 19 30 1
. 2. SC Medium Undrained (Phi=0) | 20 50 1
[] |3.CLHard Clay Undrained (Phi=0) | 20 200 1
] |4.CLHard Clay Undrained (Phi=0) | 20 200 1

Distance (m)

CASE 2.5 SLOPE(5) : During Construction period-2
HOLDING-EMERGENCY &STROM RETENTION POND_(Case1,3
30/03/2023 1:400

).gsz

Color | Name Model Unit Cohesion | Piezometric
Weight | (kPa) Line
(KN/m?)
D 1.95% Compacted Soil | Undrained (Phi=0) | 19 30 1
. 2. SC Medium Undrained (Phi=0) | 20 50 1
D 3.CL Hard Clay Undrained (Phi=0) | 20 200 1
] |4.CLHard Clay Undrained (Phi=0) | 20 200 1

Distance (m)

CASE 2.6 SLOPE(6) : During Construction period-2

HOLDING-EMERGENCY &STROM RETENTION POND_(Case1,

).gsz

30/03/2023 1:400




Elevation (m)

OPERATIQNLEVELEL+203,55

Distance (m)

Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © 10 Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
Bl |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

CASE_3.0_Slope( ): During service - 1

HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz

30/03/2023 1:400

Elevation (m)

OPERATIQNLEVELEL+203.55

g

rr’
R

Distance (m)

Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © [0 Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
B |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

CASE_3.1_Slope(1): During service - 1

HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1

30/03/2023 1:400

9).gsz




CASE_3.3_Slope(3): During service - 1

HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1

30/03/2023 1:400

2
1
g0 SWL=FGL OF;ERATION LEVEL 58m3 ¥ OPERATIQN.LEVEL EL+203.55 y -
e AN S— I
52 FIVTs H
g —
2. =
s I
y
s 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |
45 43 M 9 7 5 3 4 1 3 7 9 M 13 15 17 19 21 23 25 27 20 31 3 35 7 39 41 43 45 47 49 51 53 55 & 59 61 63 6 6 6 71 73 75 77 79 8 8
Distance (m)
Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © 10 Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
Bl |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
CASE_3.2_Slope(2): During service - 1
HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz
30/03/2023 1:400
2 . . 1.875
. GWL=FG " @
g0 WSRO OPERATION LEVEL 5813 % OPERATIQNLEVEL EL 203,55 Y =
£ = / \ —5
c - == :
g: DT ;
5 4 i
o s H
p y
,j 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |
45 3 M 9 7 5 3 4 1 3 5 7 9 M 13 15 17 19 21 23 25 27 20 31 33 35 37 30 41 43 45 47 49 51 5 55 &7 59 61 63 6 6 6 71 73 75 77 79 8 83
Distance (m)
Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © |¢) |Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
B |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

9).gsz




CASE_3.5_Slope(5): During service - 1

HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1

30/03/2023 1:400

2
1 _ (]
g0 SWL=FGL OF;ERATION LEVEL 58m3 OPERATIQN.LEVEL EL+203.55 y -
<5 —r’—vﬂ;\— - I
8z ¢ 5
W H
y
s 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |
45 43 M 9 7 5 3 4 1 3 5 7 9 M 13 15 17 19 21 23 25 27 20 31 33 35 37 30 41 43 45 47 49 51 5 55 57 59 61 63 6 6 69 71 73 75 77 79 8 83
Distance (m)
Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © | Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
Bl |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
CASE_3.4_Slope(4): During service - 1
HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz
30/03/2023 1:400
2 . . 2.371
. GWL=FG 3 ®
g0 LSECL OF;ERATION LEVEL 58m3 y OPERATIQN.LEVEL EL+203.55 y -
< RN ini —x
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o s H
p y
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45 3 M 9 7 5 3 4 1 3 5 7 9 M 13 15 17 19 21 23 25 27 20 31 33 35 37 30 41 43 45 47 49 51 5 55 &7 59 61 63 6 6 6 71 73 75 77 79 8 83
Distance (m)
Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) ©) [ |Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
B |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

9).gsz




Elevation (m)

OF;ERATION LEVEL ESm‘S
Qo

Distance (m)

Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © 10 Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
Bl |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

CASE_3.6_Slope(6): During service - 1

HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz

30/03/2023 1:400

Elevation (m)

HALF OPERATION LEVEL

Distance (m)
Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric

Weight | (kPa) © [0 Line

(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
B |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

CASE_4.0_Slope( ): During service - 2

HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1

30/03/2023 1:400
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Elevation (m)

Distance (m)

Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © 10 Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
Bl |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

CASE_4.1_Slope(1): During service - 2

HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz

30/03/2023 1:400

Distance (m)
Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric

Weight | (kPa) ©) [ |Line

(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
B |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

CASE_4.2_Slope(2): During service - 2

HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1

9).gsz

30/03/2023 1:400
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Elevation (m)

Distance (m)

Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © 10 Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
Bl |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

CASE_4.3_Slope(3): During service - 2

HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz

30/03/2023 1:400

Distance (m)
Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric

Weight | (kPa) ©) [ |Line

(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
B |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

CASE_4.4_Slope(4): During service - 2

HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1

9).gsz

30/03/2023 1:400




Elevation (m)

Distance (m)

Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © 10 Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
Bl |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

CASE_4.5_Slope(5): During service - 2

HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz

30/03/2023 1:400

Distance (m)
Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric

Weight | (kPa) ©) [ |Line

(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
B |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

CASE_4.6_Slope(6): During service - 2

HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1

9).gsz

30/03/2023 1:400




Elevation (m)
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Distance (m)

Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © 10 Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
Bl |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
CASE_5.0_Slope( ): During service - 3
HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz
30/03/2023 1:400
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45 3 M 9 7 5 3 4 1 3 5 7 9 M 13 15 17 19 21 23 25 27 20 31 33 35 37 30 41 43 45 47 49 51 5 55 &7 59 61 63 6 6 6 71 73 75 77 79 8 83
Distance (m)
Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © [0 Line
(kN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
B |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

CASE_5.1_Slope(1): During service - 3
HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz
30/03/2023 1:400
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45 43 M 9 7 5 3 4 1 3 5 7 9 M 13 15 17 19 21 23 25 27 20 31 33 35 37 30 41 43 45 47 49 51 5 55 &7 59 61 63 6 6 6 71 73 75 77 79 8 83
Distance (m)
Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © | Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
Bl |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
CASE_5.2_Slope(2): During service - 3
HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz
30/03/2023 1:400
f 10 kN/m® 0 kNJm® 2.646 N/m® 10 kN/m®
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45 3 M 9 7 5 3 4 1 3 5 7 9 M 13 15 17 19 21 23 25 27 20 31 33 35 37 30 41 43 45 47 49 51 5 55 &7 59 61 63 6 6 6 71 73 75 77 79 8 83
Distance (m)
Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) ©) [ |Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
B |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

CASE_5.3_Slope(3): During service - 3

HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz
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CASE_5.5_Slope(5): During service - 3

HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1

30/03/2023 1:400

45 43 M 9 7 6 3 4 1 3 5 7 9 1 13 15 17 19 21 23 25 27 20 31 3 3% 7 39
Distance (m)
Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © 10 Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
Bl |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0
CASE_5.4_Slope(4): During service - 3
HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz
30/03/2023 1:400
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45 3 M 9 7 5 3 4 1 3 5 7 9 M 13 15 17 19 21 23 25 27 20 31 33 35 37 30 41 43 45 47 49 51 5 55 &7 59 61 63 6 6 6 71 73 75 77 79 8 83
Distance (m)
Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) ©) [ |Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
B |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
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45 43 M 9 7 5 3 4 1 3 5 7 9 M 13 15 17 19 21 23 25 27 20 31 33 35 37 30 41 43 45 47 49 51 5 55 &7 59 61 63 6 6 6 71 73 75 77 79 8 83
Distance (m)
Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © ¢ i
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
Bl |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
CASE_5.6_Slope(6): During service - 3
HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz
30/03/2023 1:400
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Distance (m)
Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © [0 Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
B |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
CASE_6.0_Slope( ): During service - 4
HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz
30/03/2023 1:400
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Elevation (m)

Distance (m)

Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © | Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
Bl |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
CASE_6.1_Slope(1): During service - 4
HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz
30/03/2023 1:400
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45 3 M 9 7 5 3 4 1 3 5 7 9 M 13 15 17 19 21 23 25 27 20 31 33 35 37 30 41 43 45 47 49 51 5 55 &7 59 61 63 6 6 6 71 73 75 77 79 8 83

Distance (m)

Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) ©) [ |Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
B |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

CASE_6.2_Slope(2): During service - 4
HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz
30/03/2023 1:400
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45 43 M 9 7 5 3 4 1 3 5 7 9 M 13 15 17 19 21 23 25 27 20 31 33 35 37 30 41 43 45 47 49 51 5 55 57 59 61 63 6 6 69 71 73 75 77 79 8 83
Distance (m)
Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © 10 Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
Bl |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
CASE_6.3_Slope(3): During service - 4
HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz
30/03/2023 1:400
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45 3 M 9 7 5 3 4 1 3 5 7 9 M 13 15 17 19 21 23 25 27 20 31 33 35 37 30 41 43 45 47 49 51 5 55 &7 59 61 63 6 6 6 71 73 75 77 79 8 83

Distance (m)

Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) ©) [ |Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
B |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

CASE_6.4_Slope(4): During service - 4
HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz
30/03/2023 1:400




Elevation (m)

Distance (m)

Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) ©) [ |Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
Bl |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
[] |3.CLHard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

CASE_6.5_Slope(5): During service - 4

HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz

30/03/2023 1:400

Elevation (m)

Distance (m)
Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric

Weight | (kPa) © e Line

(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
B |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

CASE_6.6_Slope(6): During service - 4

HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1

30/03/2023 1:400
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Distance (m)

CASE_7.1_Slope(1): During service - 5
HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1
30/03/2023 1:400

Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © 10 Line
(kN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
Bl |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
CASE_7.0_Slope( ): During service - 5
HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz
30/03/2023 1:400
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45 3 M 9 7 5 3 4 1 3 5 7 9 M 13 15 17 19 21 23 25 27 20 31 33 35 37 30 41 43 45 47 49 51 5 55 &7 59 61 63 6 6 6 71 73 75 77 79 8 83
Distance (m)
Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © [0 Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
B |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
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Elevation (m)

Distance (m)

9 7 s 3 4 1 3 5 7 9 11 13 15 17 19 21 25 25

Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © | Line
(kN/m?)

D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1

Bl |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1

D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

CASE_7.2_Slope(2): During service - 5

30/03/2023 1:400

HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz
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Distance (m)

9 7 s 3 4 1 3 5 7 9 11 13 15 17 19 20 25 25 27 20 31

Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © e Line
(KN/m?)

D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1

B |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1

D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1

CASE_7.3_Slope(3): During service - 5
HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1
30/03/2023 1:400
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CASE_7.5_Slope(5): During service - 5

HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1

30/03/2023 1:400
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45 43 M 9 7 5 3 4 1 3 7 9 M 13 15 17 19 21 23 25 27 20 31 3 35 7 39 41 43 45 47 49 51 53 55 & 59 61 63 6 6 6 71 73 75 77 79 8 8
Distance (m)
Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © 10 Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
Bl |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
CASE_7.4_Slope(4): During service - 5
HOLDING-EMERGENCY &STROM RETENTION POND_(Case3-1,9).gsz
30/03/2023 1:400
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45 3 M 9 7 5 3 4 1 3 5 7 9 M 13 15 17 19 21 23 25 27 20 31 33 35 37 30 41 43 45 47 49 51 5 55 &7 59 61 63 6 6 6 71 73 75 77 79 8 83
Distance (m)
Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © e Line
(KN/m?)
D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
B |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
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Bl |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
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D 1.95% Compacted Soil | Mohr-Coulomb | 19 5 30 |0 1
Bl |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
D 3.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
D 4.CL Hard Clay Mohr-Coulomb | 20 5 30 |0 1
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B |2 SCMedium Mohr-Coulomb | 20 5 34 |0 1
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CHAPTER 1
INTRODUCTION

1.1 General

This report summarizes the results of subsurface investigation work for
Independent Power Supply (“IPS”) project at Nava Nakorn Nakhon Ratchasima
Industrial Zone, Nakorn Ratchashima Province. Geotech Investigation Co., (td. (GI) was,
therfore, instructed to carry out subsurface investigation in the project. Total of 5
Uoﬂm:oﬁmmémﬁm%zma.m_manmaﬁjmio%_:m:n_oﬁm% _msga\mowpm:aw_zmjmamﬁ

early of 11" January 2021.

1.2 Purpose of Works

The investigation is aimed to collect subsurface data for foundation design.

1.3 Scope of works
The scope of subsurface investigation performed by Gl is as follows:

- Wash boring

- Standard Penetration Test (SPT)

- Groundwater Observation

- Field Permeability Test

- Basic engineering properties test including Sieve analysis,
Atterberg’s limit test, Natural water content, Unit weight and
Specific Gravity

- Soil chemical test

1.4. Project Location
The project location is located in Nava Nakorn Nakhon Ratchasima Industrial
Zone, Nakorn Ratchashima Province. The project location map is provided in the

following page.

Figure 2 Layout of REN power plant and boring location

Project Location

Nava Nakorn Nakhon Ratchasima Industrial Zone, Nakorn Ratchashima Province

Independent Power Supply (“IPS”)

Project

2101-001

Report No.




» = o w = o 2 2 . 2 ¥
= o o = o o o o =) o <
o — o — o — o — o — o — o — o — o — o — ®
QU QU QU 1Y) QU QU 1Y) 1Y) Y] Q
| < | < ' < @ | < | < [ < @™ | < | < | < ' < @ :
o & » & - 0 LlIn A i PR B R i S N
o o o o ) o o
s 2o o T a2 e Mo T S~ e s Norn 5 w
3 3 3 3 3 3 3 3 3 3 % &
E E E E E B E 4 0
2 9
o I — @ T — @ I - < oo — -
o % % o s ¥ % % o S ¥ & & 3 Q o 8
Q 53 o a © 2 d 2 o © £ o F < © Q9 ° = 0
=8 c % c % - v =
& wn £ ¢ 3 wn € ¢ S »w ¥ 4 o ©° T =
= o] : 4 o : L 3 5 - e} s =
- = 3 3 = —~ = 3 3 = ~ 5 2 X =z 3 = g o M
@ < v o « N < v o v Nn< 5 v v [ =
3 v = 0 — un > 0 - v o 5 o = a )
: $ =z 2 - % z 2 - 8 3 < g2 = °
5 2 90 3 9 o 3 2y 3 F s -
< < [ >
- @ 0O @ 0 < & a2 £ 3 o o]
n 0O % g N ¥ g N = =1 =
o o EEY = )
- < C < Iy s o
. = 5 o > S 0 > o Nn 9 0o Q T
< 3 < < 3 < < g5 ©C - 3 o)
PR PR S8 > o @ wn o
~ m ~ o = < 2 8 o) o
249 3 yF w3 F 3 = 2 A = a
> A 2 A @ 3 =z 3 3 g — o
=4 =} 1Y)
=N a - = a o o =
0] o == o = 2 o . 5 < —
& o = D =
<) > > 00 un < 0] 2 —
> 3 A = ]
o Nn s - 4
@
- o c
- [}
=
L
~ ©
w 3 3 = g o
~ ~
o — o) — o) ) — 3 = 2 |8
| W ¥ [N ¥ [e5) o o < B =]
g 1 ] 1 ] 1 1 ~ 9}_ o o
N N
S IS 3 N 3 O = o s ™|O
< < < o P =« |a
: N S s 3| <
M b ~ o
In)
5 2 |s
! ~
3 & & ® Lz |°
] \ ¢ | ¢ ¢ , ? n
w [eN [eN o\ 3 2 o
3 J ~ ~ > 5 =
o 5]
2 3 2
v
a 35 I
a =
-F B o 8 W
e s -
18
A BH-4 BH-5 BH-2 BH-3 BH-1 A
Elevation GW=-1.30 m. GW=-1.37 m. GW=-2.10 m. GW=-2.00 m. GW=-1.80 m. Elevation
om. — — — — — om.
3 3 35 3 B
8 8 8 8 8
Q Q Q Q Q
o o o o o
= = 4 4 =
——1m. 1m.—
GWL 8 10 16
F——2m. Clayey to Silty SAND 2 m.—
10
(SC,SM)
——3m 3 M. —
Silty Sandy to
—— %M. sandy CLAY (CL) 4 m.—
——5m 5 M. e—
L 6m. 6 m, —
91/10"
——7 m. T M, ]
|——8m i 8 M. —
7.50 m. 7.60 m.

1
1

|Medium dense Clayey SAND (SC)
tiff to Very stiff CLAY (CL)

Hard CLAY (CL)

DVery loose to Loose Clayey to Silty SAND ( SC, SM )

I:IMedium dense Silty SAND (SM)

CROSS SECTION OF SOIL PROFILE

Project

Location

Independent Power Supply (“IPS”)

Nava Nakorn Nakhon Ratchasima Industrial Zone, Nakorn Ratchashima Province]




GEOTECH

INVESTIGATION CO.,LTD.

- Project : Independent Power Supply (“IPS™) Elev. (MSL) :
Boring Log
Location : Sung Noen, Nakorn Ratchashima Project No. : 2101-001
Hole No. : BH-5 GWL (m.) : -1.37 Date Start : 10/01/2021
Depth (m.) : 6.00 Driller : Thongdeang B. Date Finish : 10/01/2021
—
° xS, UC ) o NWC o Total
i B 2 + PL Unit
E = 13]= t/m” ) LL -
Description of Material S |z]z 2.0 4.0 6.0 8.0 x Weight
s lzlslE——ta1 0
2 £ |1&2|E 0 SPT-N C%) (t/m"3)
2 5]
o 3 o 10 20 30 40 20 40 60 8 0.5 1.0 1.5 2.0
Top Soils
1.00 m.| 1.00
Medium dense Clayey Fine to SS-1 14 L 1.99
Medium SAND ; Brown. 2.00 N ﬁ
sc) ss-2 13 L x 2.04
3.00 m.| 3.00 H
ss-3 @ x 200
4.00
Hard Silty Sandy CLAY ; ss-4 mo/my
White and Reddish Brown. 5.00
ccL) 55-5 50/4" iad
6.00
6.00 m. $5-6 5070
End of Boring 7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
PA=POWER AUGERING WO = WASH OUT SS=SPLIT SPOON
GEOLOGIST : Phaokamon T.
HA=HAND AUGERING ST=SHELBY TUBE MADE BY : KETKANOK T.

INVESTIGATION CO.,LTD.
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GEOTECH

INVESTIGATION CO.,LTD.

FIELD LOG DAILY DRILLING RECORD

Project: Independent Power Supply (““‘1PS™)
Hole NO.: BH-5 Angle from Horizontal: 90
Activities: Soil Drilling Bearing of Angle Hole : -
Coordinates: N14.880413 E101.902777 Reported by : R. Chonlaphat
Rig : A GWL : - 1.37 m
ing Time Drilling Length Core
R-Q.-D  [color of water - -
Date From To From To Length | Length | Recovery return Soil/ Rock Type Description
(D] (@] (m m m m % | %
10/01/2021 8.00 8.30 - - - - - - - - - Rig set up
8.40 8.45 0.00 1.00 1.00 - - - - Brown SM Wash Out
8.50 8.55 1.00 1.45 0.45 - - - - - sC SPT
9.00 9.05 1.45 1.50 0.05 - - - - Brown SC Wash Out
9.10 9.50 1.50 1.50 0.00 - - - - Brown sC Field Permeability Test
9.55 10.05 1.50 2.00 0.50 - - - - Brown sC Wash Out
10.10 10.15 2.00 2.45 0.45 - - - - - sC SPT
10.20 10.35 2.45 3.00 0.55 - - - - Reddish Brown sC Wash Out
10.40 11.30 3.00 3.00 0.00 - - - - Reddish Brown CL Field Permeability Test
11.35 11.50 3.00 3.45 0.45 - - - - - CL SPT
13.00 13.25 3.45 4.00 0.55 - - - - Reddish Brown CL Wash Out
13.30 13.35 4.00 4.40 0.40 - - - - - CL SPT
13.40 13.50 4.40 5.00 0.60 - - - - Reddish Brown CL Wash Out
13.55 14.30 5.00 5.00 0.00 - - - - Reddish Brown CL Field Permeability Test
14.35 14.45 5.00 5.10 0.10 - - - - - CL SPT
14.50 15.20 5.10 6.00 0.90 - - - - Reddish Brown CL Wash Out
15.25 16.00 6.00 6.00 0.00 - - - - Reddish Brown CL Field Permeability Test
16.05 16.20 6.00 6.00 0.00 - - - - - CL SPT
End of Boring at 6.00 m.
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ATTOWARLF, REARTNG PRESSURE TO GIVE 25 MM SETTLEMENT TN COHESIONLESS SOTL

Proiect
Location
Roring No.
Analvsed by

TNPUT DATA

PRI

TNDEPENDENT POWER SUPPLY
A.SUNG NOEN NAKORN RATCHA
BH-5

SOMPOCH T.

Date
Filename

Diskname .

Box No.

Y ERYERTERYY

01/02/2021
2101-001
GIn

Water Jevelim) = 0.0C width <B> (m) =
Lavers# Depth (m} Total Unit Weight
From - To (t/m~3)
| 0.00 - 4,00 0
RESULT
pt Df/B  D+0.5B SPT-N EOP Cn Cn*Cw*N om>
(m) (m) (blows/ft) (t/m"2) (t/m"2)
1,00 0.50 2.00 13.00 2.02 50 10.82 11.82
1.50 0.75 2.50 2.52 50 10.34 :.wﬁ,
2.00 1.00 3.00 3.03 .50 9.97 10.96
2.50 1.258 3.50 3.33 50 9.60 10.52
A

(M) TION N CTNere m_: y :Zpu,O-aé
LVUNMIUINLIVN VP OINULE Tiubh uAfnuili

: TNDFPENDENT POWER SUPPLY Date 01/02/2021
Location ¢ A.SUNG NOFN NAKORN RATCHA ilename 2101-001
Boring No. : RH-5 Diskname GIn
Analvsed bv : L.MANOCH Box No.
LAYERED SYSTEM AND SOTL PARAMETERS
Thickness Soil Consistency SPT-N Su Phi Total Unit

fm}  Tyoe or Rel.Demsity (hlows/ft.} (t/m"2} (Degree} Weight{t/m"3)

SAND  Very Loose ! - 2% 1.38
Wedinm 3 - 34 2.01
kK 22.8¢ 2,80
55 16.67 .10
PORF. PRESSURE AND OVERBURDEN PRESSURE
CASE A : ASSUMF STATIC CONDITION ( GWL. Depth 0.0 m.)
! | REPTB AT ! TOTAL OVERBURDEN | PORE PRESSURE | EFFECTIVE OVERBURDEN |
T LAYERE | WD LAVER | {t/sq.m} | PRESSURE{t/sq.m} |
! ! ! tio ! £OP ;
S et oL s 0
0 2 H .56 1 : 1.56 1
[ ! 6.58 ! i 3.08 !
: ER ' LN ! H .08 '
SKIN FRICTION CAPACITY OF DRIVEN PILE ( BH-5 )
! SAND H i i
T = oo e e i af=fs ¢ iSum of qf}
! Phi 4 BOP  iKost-sin Phi} fsit/m"2) ) Vo{t/a)
! {Degree!! (t/m"2) {RotEOP#tan Phi ] H
0.§2 ! 0.08 ! 0.1 1 0.08
044 0.47 i 0.9 | Lot}
- ' - H 9.2 1 1015 4
- | - | 0.8 1 4105 |

PILE ( BH-5

|
b
BOP  qe=RFéNg+EOP |
N
1

qe=Nc#§ust0P | SPT-N. PHI {Reduction) i
‘1 (Degree} iFactor RF) VAt b (t/e2)
[ 15 .5 14.0
13, 34 38 1.6 90.3
52 1.6 133.1

]
[ KRk
m

§
PEMARK : ge in sand shouid be nsed not greater tham 1000 tons/sq.m.
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faths 61 C 1ol = [(0.7x15.1204(0.7x3.61)+(0.8x1.86)+(0.8x2.44)+(0.7x2.68)+(0.95x4.89)
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Well Perimeter, 1n5 (Vs Aga.)

A

P
= 0.15  wAs

v = 0.842  Lns/Audl

AuumensIMsiralusesyuiet feil

Q = VA

= 0238 gauAiuAs/Aund

fnamnanilnalusiessuieh = ANUINIVDITNITEUIEUN
dnsnnslva
= 1,382.46 g
= 2304 Wit

MnNsAIMnanhlravuiiunszuisduazlusessuiedn aunsmhuAuamnaINSTINATe4

o &

i, tc 1ot datl

LANTINEIVBIU, T = nanhlvavuiiufissuiedn + nanhlvalusieszuieii
= 63.55 + 23.04
= 86.60 w1t

(2.3) ANgRTINTIEUILN (Q) MasiaIuIlATINAG
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1

INTRODUCTION

The storm water drain is designed to discharge the entire rain water from the plant to the Storm
water collection pond. Depending upon discharge of rain water different size of open drain & pipe
is provided on the road side. It is connected with manholes at every intersections and road
crossing. The heavy duty grating is used to cover the drain at the road crossing.

The Drain & Manhole modelled and analysis by STAAD Pro software. This calculation bases on
applicable codes, owner requirements and “Civil Design Criteria Report, REN-E-CI-10-CL-000-
0001".

2

The

STANDARDS, CODES AND REFERENCES

foundation has been designed in accordance with all applicable portions of the following

standards, codes and references.

NN AWN =

ACI 318M-05 : Building Code Requirements for Structural Concrete
ASCE 7-05 : Minimum Design Loads for Buildings and Other Structures
AISC-ASD : Specification for Structural Steel Buildings

Ministry regulation no.6 Issued under Control of Building Act, B.E.2522
DPT 1311-50 : Design Wind for Buildings

DPT 1301/1302-2561 : Seismic resistant Building design Standards
REN-E-CI-10-CL-000-0001 : “Civil Design Criteria Report”

Use Analysis Program by STAAD Pro

METHODOLOGY

The reinforce concrete gutter is integrated and designed as plate element.

3.1

AON

41

Design Approach

Design of the structure to resist maximum factored load due to combination of dead load,
live load, wind load and seismic load.

Model, analysis and design of the structures design of foundation by STAAD.
Design of slab and miscellaneous structures by structural design
Design of Reinforced concrete structures by Ultimate strength de

MATERIAL PROPERTIES

Concrete

The minimum 28-days concrete cylinder compressive strength test in accordance with ASTM C39
for each component of the structure is specified as follows.

Structural Cast-in-place Concrete, fo' = 280 ksc
Lean Concrete, i = 140 ksc
Concrete density = 2400 kg/m3

Originator document No.: REN-E-CI-10-CL-UGH-3271 Rev. B Sheet 3 of 13




REN KORAT ENERGY PROJECT

4.2 Reinforcement Steel

Unless otherwise specified in the calculation sheets, the strengths of the materials used area
as followings.

e Deformed bar shall be Grade SD40 with the minimum Yield strength,
fy = 4000 ksc

e Plain rounded bar shall be Grade SR24 with the minimum Yield strength,
fy = 2400 ksc

4.3 Soaoil

The pressure exerted by soil and water on foundations and structures shall be considered
where applicable

e Parameter of soil pressure coefficients shall be Min. assumed as follows,
Active soil pressure coefficient, Ka = 0.33

s Unit Weight of Soil
ys = 1900 kg/m3

4.4 Structural Steel

Structural steel structures shall conform to ASTM A36 or JIS G3101 SS400,
e Structural Steel, fy = 240
* High strength bolt shall be of Grade ASTM A325 (slip-critical typ
s Anchor bolt shall be of Grade ASTM A307
* Welding electrode shall be of Grade E70

4.5 Concrete Covers

o Pile cap base = 75 mm
o Pile cap sides / Footings = 75 mm
e Column, Beam ,Wall = 40 mm
e Slab / Wall exposed to earther and Water = 40 mm
e Slab not contact with earther = 30 mm
o Anchor bolt shall be of Grade ASTM A307

4.6 Allowable of Capacities

The all structure are under the limit of displacement allowable for structure serviceability state

» Deflection For Structure and platform (under operating condition with live loads) :
(The allowable vertical deflection):

Simple and continuous span supported (for un-plastered floor construction )
L/240 for DL+LL / L/360 for LL
Cantilever beam All for L/180

e Overall lateral displacement ( under operation condition with thermal force and wind load,
Other lateral force)

The allowable Horizontal displacement: All H/250

Originator document No.: REN-E-CI-10-CL-UGH-3271 Rev. B Sheet 4 of 13
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5

DESIGN LOAD

5.1 Seismic Loads

The seismic design will follow the provisions according to ASCE 7-05 and spectra from
DPT 1301&1302-61
Refer to Table 1.4-1 on DPT 1301&1302-61, Spectral response acceleration parameter in
short period, Ss, based upon project location at Nakhon Ratchasima Province shall be as
follow;

Ss 0.0043

S+ = 0.0032
Refer to table 1.5-1 on DPT 1301&1302-61, Building is classified in the Occupancy
category i
Importance Factor : b = 150

]

- Iy ) ) o
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Based on site soil properties, site shal Ibe classified as Site Class D
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=i o £ v & a d & O
519N 1.4-2 AdudsEaNSEmMSUTUAUN o iRtems F,

Uisimuas anuiauausuiIanATuaruAulnITuLTIgegaTRansanTiATY 0.2 Fundl
tudu S, <025 5,=05 S, =0.75 S,=1.0 S, >1.25
A 08 0.8 08 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 12 12 1, 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F Fdudpwhmsirseinisnevausswesiudunsdl q W

o " Lo w ¥ a oY
A15199 1.4-3 ANduUsEANTAMSUTUAY tl 1A9971A7S Fv

UszLmuas AnudmavAusadsaUnAsuYausuALIvaTuLsIgERTiR sRNTiATY 1.0 Funil
Hudu 5, <01 5 =02 S, =03 S, =04 5,205
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C L7 1.6 15 1.4 1.3
D 24 2.0 1.8 1.6 1.5
E 45 32 2.8 24 2.4
F Fududanhimsliersinisnsvausmasdudunsd q 1

» Refer to site coefficients and Adjust MCE Spectral response acceleration parameters

SMS = Fa % Ss = 1.6 *0.043
= 0.0688

Swm1 = F.*S4 = 24*0.032
= 0.0768

¢ Determine Design Spectral acceleration Parameters

Sps = 2/3*Sus
= 0.0459

Sm = 2/3* SM1
= 0.0512
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e Determination of Seismic Design Category

=l ' v A - |
MINA 1.6-1 N1shuIUIEIAMMsERNKUUMUMIULRUAUlAg AT INAN Sss

UsEnvnisaanuuustunuLEuaulug

A1 S, UsziamaudiAny UszimaudAny UszimanudrAgy
I Wi il 1 v
Sps <0.167 n (lidaseanuuu) n (lispsvenuuy) n (lidaseanuuu)
0.167 <§,,; <0.33 Y Y A
0.33 < 8,5 <0.50 A f 1
0.50 £ 8, 3 N 1
A3 1.6-2 NsuisUszIMnsEBNLUUUYUkHUALI eI TN Sp
USENYINITENUUUATUMUUHYANINY
A S, UsrnmanusnAy UszimAauEnAry Uszunvanudfny
IWia il in v
S, <0.067 n (lidaspanuuu) n (lisaseanuuu) n (lisaspanuuu)
0.067 £ §,, <0.133 v v f
0.133 £§,, <0.20 A A 3
0.20 £.§p, 3 1 q
Base on Sps Category A
Base on S« Category A

Refer to Seismic design category, Seismic load will not consider in the design load of the building.
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Appropriate load combinations shall be used for structural analysis and design in accordance with
ASCE 7-05, section 2.3.2, 241, 124.2.3 and comply with local regulations, and vendor
requirements as follow.

5.2 Primary Loads

DL . Dead load,+ Self Weight

AP . ACTIVE EARTH PRESSURE
SC . SURCHARGE LOAD

OWP : OUT SIDE WATER PRESSURE
IWP . IN SIDE WATER PRESSURE
LL . Live load

5.3 Load combination for Strength Design

ULS:=1.4DL + 1.4AP
ULS; =1.2DL + 1.6AP+1.6SC+1.60WP+1.6LL
ULS; = 1.2DL + 1.6AP+1.6SC+1.6IWP+1.6LL

5.4 Serviced load combinations

SLS: =1.0DL + 1.0AP
SLSz=1.0DL + 1.0AP+1.6SC+1.00WP+1.0LL
SLS;=1.0DL + 1.0AP+1.0SC+1.0IWP+1.0LL
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6 DRAIN SIZES DETERMINATION

Incremental drainage area (m2)
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REN KORAT ENERGY PROJECT

6.1 Peak discharge Calculation

Max. Drain size is determined based on following cases
Case-1 Constdering rainfall alone for the plant area
Case-2 Constdering fire hydrant water + fire sprinkler water for larger equipment

Case-1 Considering rainfall alone for the plant area

Rl mmanie: Qr = 0.278 x CIA x10A®

Where Qr = Peak runoff at the point of design. (m® /sec)
¢ = Run-off coefficient - Roof area, Pavernent =090
- Non Pavement Area =040
1 = Rainfall intensity (mm/hr) =100
A = Catchment area (m”®)
1/2 2/2
Area Area Run-off coe Peak runoff Area Area Run-off coe. m
A C ca |t clA a A c ca | ! ClA i
No. m’ 0.40 or 0.90 m¥fsec No. m’ 0.40 or 0.90 m/sec
R1 439 0.9 395 | 100 | 39510 0.011 PE+P 7
R2 82 0.9 74 | 100 7380 0.00z 61 2091 0.4 436 | 100 | 83640 0.023
Al 989 0.4 396 | 100 39560 0011 D10 387 0.9 344 | 100 34830 0.010
A2 1274 0.7 892 | 100 | 89180 0.025 Suni G1:010 0033
D1 507 0.9 456 | 100 | 45630 0.013 G2 1297 0.4 519 | 100 | 51880 0.014
sum | PA1L 0.062 | D11 217 0.9 195 | 100 | 19530 0.005
A3 258 0.4 103 | 100 | 10320 0.003 sum | G2+D1i 0.020
53| 1193 0.7 335 | 100 | 83510 0.023
D12 238 0.9 214 | 100 | 21420 0.006
sum | G3+D12 0.029
; 3 sum  |PG1=G1+D10+G2+D11+G3+D12 0.082
B1 2515 0.4 1006 | 100 | 100600 0.028 "MHZ__|MXY+PGT z G 0.140
D3 526 0.9 473 | 100 | 47340 0.013 HL 1086 0.7 760 | 100 | 76020 0.021
sum PB1 0043 D13 187 0.9 169 | 100 | 16830 0.005
Ré-1a 399 0.9 359 | 100 | 35910 0.010 D14 75 0.9 68 | 100 | 6750 0.002
Ré-1b 399 0.9 359 | 100 | 35910 0.010 R4-3b 195 0.9 176 | 100 | 17550 0.005
R4-3a 195 0.9 176 | 100 | 17550 0.005 Ré-2a 93 0.9 84 | 100 | 8370 0.002
BZ 803 0.9 723 | 100 72270 0.020 sum 0,035
D4 616 0.9 554 | 100 | 55440 0.015 iH
sum PBZ 0.060 RF2 304 0.9 274 | 100 | 27360 0.008
[PB1+¥B2 0.104 I1 1074 0.4 430 | 100 | 42960 0.012
[ MAI_|PA1: PBZ3PBI s PHZ 0.209 D15 753 | 09 | 678 |100] 67770 | o019
2 514 0.7 360 | 100 | 35980 0.010 sum  |P1=RF2+[1+ 0.038
D5 349 0.9 314 | 100 | 31410 0.009 12 551 0.4 220 | 100 | 22040 0.006
sum Pc : ; 0019 | D16 352 0.9 317 | 100 | 31680 0.009
M HZ00% | M 14 PG Sl T e S s Y R, | 28 0.2.28 sum _ |P2=I2+D . 0.015
EL_ | 191 0.7 134 | 100 | 13370 0.004 | sum 0.053
D7 240 0.9 216 | 100 | 21600 0.006 D17 126 0.9 113 [ 100 [ 11340 0.001 |
D6 240 0.9 216 | 100 | 21600 0.006 1L 5 (A0 RN | et | s | Can | et | 4 0003
REL 82 0.9 7¢ | 100 7380 0.002__|
RE2 82 0.9 74 [ 100 7380 0.002 D18 547 0.9 492 | 100 | 49230 0,014
E2 397 0.7 348 | 100 | 34790 0.010 sum 0.01%
D8 146 0.9 131 [ 100 13140 0.004 Sum.Area| 24926 Sum C'A| 1702
| ™MHX PE 5 0033 | |_MHS [MH#DI18 | o
RFL 304 0.9 274 | 100 | 27360 0.008
D9 419 0.5 377 | 100 | 37710 0.010 . IR :
[ 365 07 | 2% | 100 | 25550 0007

Avg. Run-off coefficient C= C1°A1+C2%A2+....Cn"An = 17022
AjtAqz+. A, 24926
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REN KORAT ENERGY PROJECT

6.2 Drain Capacity Calculation — Open Gutter

B:- Drain Capacity Calculation

Peak discharge Calculation

Manning’s Formula
For Open gutter
Q—W e
A
I
o | (I
] [ &
T
' |z
S
v v

avLTEDO

Q=tmxAxR* x s"?

- AP

=areD

= Peak runeff at the point of design. (m” /sec)

= Hydraulic radiuz {m.}

= cross sectional area of flow (m)
w = Heigt of Water (m)

= cross sectional area of flow (m)

= Slope of Energy gradient (m./m.). 1/300

= Manning coefficient of roughness  Concrete

= Wehw

= wihw

= 0.003
=0.015

Rainfoall intensity (1) 100 (mm/hr) § = Slope of Eneryy gradient (m./m.). /300 =0.003
n = Manning coeffictent of roug hness . Concrete = 0015
Quantity Calculation
Area Area Run-off coe Druin Line [Stope | Width | Depth Height us{ Length Flow areavetied Mmr;'m Q[ Vebary | 06 lnve:lmwlm
A g e |0 a | e s ow P ) A P | radius B A > | v am|sve[ Up- [ Down-
m 040 0r0.90 wifsec fSirat [End J1300] m m m m, m2 m m | ) J or | mysec | 3 | Stream | Stream
- — n— ik ok,
) X 195 | 100 | 39310 D011__|R1_|Rz_ |0003] 0400 | 0200 | 0.130 | 2130 | 0056 | 0.680 | 0082 | 0041 |OK| 0729 | OK| 0200 | 0271
[H 9 74 | 100 | 7380 G002 _|R3 R4 [0003| 0400 | 0200 | 0.140 | 7170 | 0056 | o.ce0 | 008z [ 001 |OK| 0729 | ok | -0200 [ 0339
89 04 396 | 100 | 39360 0,011 0003
1274 7 92 | 100 | 89150 0025 _| 0003
507 19 55 | 100 | 45630 0.013 0003 m
0952 (2007|600 | 0400 | 0280 | 5560 | o168 [ 1160 [ 0345 | 078 [OX| 1061 | OK [ -Av0 | 0585 |
04 103 | 100 10320 2.003 0003
vy |1472|100| 147240 | oons 2003
2007
P5_ {7007 [ 0600 | 0500 | 0350 | 7070 | 0210 | 1300 | [ox] iz [ox] ETHE
R4-25 93 [ 84 [100] s 2.002__|r15_|R16_|0003] 0400 | 0.260 | 0.182 | 1240 | 0.073 | 0.764 | 0.095 OK| 0803 | Ok | 0.3%41 | 0300
0,600
0600 -
o0 ] T Y Y YT 3 O [ 6300 | oier ]
0.400 0056 | 0.680 | 0.082 | 0041 |OK| 0729 | OK| 0.300 | 0268
Re-ib 0400 0056 | 0680 | 0082 | Doil | OK| 0729 | Ok | 0.300 | 02ed
[Rv3: 0400 0.056 | 0.680 | 0.0z | 001 JOK| 0729 | OK| 0300 | 0258
U4z | 1072 | 03z | ot
K38 BTN 0 Y08 T ML T IV
0365 |

&isls' | l

C1 2091 [X] &5 | 100 540
D10 387 0.9 348 | 100 34830
T WG ] (5087 ooz |
G2 1297 o4 SIL‘ 100 51880
D11 217 a9 195 | 100 19530
ST i oot TronT]
G3 1193 [%4 &35 | 100 B3510
D12 238 a9 214 IM_;' 21420
sum_|PG1 =61 11 iz 0166 EEE
[H 1086 0.7 760 | 100 | 76020 4021 007]_0.600
D13 187 oy 168 | 100 16830 a.005 a003] 0.600
D14 75 0y 58 100 6750 0.002 0003) 0.600
R4-3b 195 09 {ng.—{ﬂ 17550 Ill.w w 0.600
R4-2a 93 oy 54 100 370 L2 | 2007] 0.600 [Tl
~sum i 7 @ | 33,49 | 0261 | 1470 | 01 7_JOK| 1216 | 0K | -0.071 | 0233
a003] 0.600
RF2 304 a9 274 | 100 27360 LO08 aoai] 0.400 0200 0.140 28.43 0.056 | 0.680 0.082 0.041 K| 0729 0K | 0.300 0204
AL e
11 1074 04 430 | 100 42960 012 | apaz] 0.600
D15 753 029 678 | 100 57770 019 |a00i] 0.600 [~
sum aoay 0700 | 0.140 | 9484 | 0084 m’ﬁ“@@_ﬁm
12 551 o4 220 | 100 22040 1.006 0.003 ___U.Bﬂﬂ
D16 352 2.9 317 | 100 31680 2.009 00037] 0.600 -
w75 I TN T ICEST 578 BTN SN RS SCECN L3 ML W3 BTN Py
D17 126 09 113 | 100 | 11340 0.003 [[2007]
um PR (e LT G005 a0 |par |ooos| 0600 | 1495 | G678 | (oK [ 0555 | 1,024 |
0.003
D18 547 0.9 492 | 100 49230 0014 noa3
Sum | LB | i T [coor| 9890 | 0300 | 0210 | 59.3% | 0.168 | 1220 | 0138 | 0172 | :Et::m:::] O | o.100 | 0298 |
SumArea| 24926 | SomC'A| 17022
L3 VSEEAIETA, R SRR [RER 4 ooy 1 1 1 1 | 1 1 Jrey 1

Storm water Flow Dut To Public Drainage System

GUTTER W1500
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6.3 Drain Capacity Calculation — Close Pipe

For close pipe

A% 273 ~2
Where Q=1/nxAXR* x s

= Peak runoff at the point of design. (m ' /sec)

= Diameterof pipe (m) = (PID” /4)

= Hydraulic radius (m.) = A/P

= cross sectional area of flow (m) = r”/2*(@ -sin@ )

= Slope of Energy gradient (m /m.), 1/300 =0.003
= Manning coefficient of roughness, Concrete

ILE DHO

V= (1/n) x (RA®Y) x (S41™)
= Flow velocity ( m/s)

= Hydraulic radius (m.) = A/P
= crosssectional area of flow (m) = r” /2°( @ -sin@ )
= Wetted penmiter (m) =re

=
|

sSvugoze s

= Pipe inside diameter (m)

= Heigt of Water (m) =0.70°D

= Slope of Energy gradient (m/m), 1/300 =0.003
= Manning coefficient of roughness, Concrete =0.015

el

Design considerations
Uniform flow is (assumed) Min. Flow veloclty 075 mysac Max. Flow velocity = 3 n/sec FreeBoard = 150  mm —-LF—— 0%

Quantity Calculation / ON GROUND

Line | Discharge
/ Area  |qua. From
Other conn:

=

Heigt of B8 =  |Wetted ?-’&nu.( H&mull] Velocity] V » [Factor of Ca Hydraulic Head Loss Pipe Invert Elewaliﬂ
‘Water <4, imeter (m){ area (m){radius (f m/sec |Min Flowkafty Ap/| m'/sec| Gradient %| Friction | Manhole |  start End
Hw el T we A R [ <3 >13 Q S m m ™ m

=

*MH1 6 | oo a4 3965 189 o211 178 217 oK 0.333 00000 | 00740 0150 | 02128
*MH1.1 6 | 0.30 a.4. 3.965 189 0211 178 L217 oK
*MH12 6 | 030 a4, 3965 189 o211 1178 217 OK
*MHL3 6 | 030 a4 3965 1189 0211 .178 1217 OK

2| 2| Isls| Is] lals] [sls| Isls| [sls]s]

Quantity Calculation / Roof

Line  [Discharge
/Area |amaFrom

Hydraulic Pipe Invert Elevati
1| s | pipe(m) | water | ¢ |imeter (m)| area (m) radius (f m/sec |MinFowkatty Ap/| m'/se| Qr | Gradient %| Friction | Manhole [ start | end
5

m m

03 | 215 02 3.965 2555 0053 0.089 0767 K 031 0.0000 0.0088 0.000 -0.009
63 | 015 02 3.965 0.585 0053 | 0089 | 0.767 K 0.333 0.0388 | 00088 0048 | 0056
e

0.3 02 K

03 02 K

[ %]

03

[X]

(] ko] 1] 4 1] e 4
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