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0 S-26

Horizontal Seismic Coefficient: 0.0319
Pseudo-Static FoS: 1.43

SECONDARY STOCKPILE – AGAINST DOWNSLOPE TOE – PRE 
MINING GRANULAR BASE
SECTION B – 3H:1V – ALL SLIP SURFACES SHADING
STATIC – CIRCULAR FAILURE DRAINED

Distance
-80 -70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120

El
ev

at
io

n

550

560

570

580

590

600

610

620

630

Color Name Slope Stability 
Material Model

Unit 
Weight
(kN/m³)

Effective 
Cohesion
(kPa)

Effective
Friction 
Angle (°)

Clayey Silt and Sand Mohr-Coulomb 18 0 30

Gravel Mohr-Coulomb 22 0 48

Sands & Gravels Mohr-Coulomb 22 0 43

Sandy Silty Clay Mohr-Coulomb 20 0 34

Spoil Material Mohr-Coulomb 17 0 27

Weak Colluvial Soil Mohr-Coulomb 17 0 25

 18.43° 

0.5 m Thick Gravel Drainage Base

1.53
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Factor of Safety
≤ 1.50 - 1.60
1.60 - 1.70
1.70 - 1.80
1.80 - 1.90
≥ 1.90
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0 S-27

Horizontal Seismic Coefficient: 0.0319
Pseudo-Static FoS: 1.49

SECONDARY STOCKPILE – AGAINST DOWNSLOPE TOE – PRE 
MINING GRANULAR BASE
SECTION B – 3H:1V STRATIGRAPHY AND CRITICAL SLIP SURFACE
STATIC – NON-CIRCULAR FAILURE DRAINED

Distance
-80 -70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120
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590

600

610

620

630

Color Name Slope Stability 
Material Model

Unit 
Weight
(kN/m³)

Effective 
Cohesion
(kPa)

Effective
Friction 
Angle (°)

Clayey Silt and Sand Mohr-Coulomb 18 0 30

Gravel Mohr-Coulomb 22 0 48

Sands & Gravels Mohr-Coulomb 22 0 43

Sandy Silty Clay Mohr-Coulomb 20 0 34

Spoil Material Mohr-Coulomb 17 0 27

Weak Colluvial Soil Mohr-Coulomb 17 0 25

 18.43° 

0.5 m Thick Gravel Drainage Base
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0 S-28

Horizontal Seismic Coefficient: 0.0319
Pseudo-Static FoS: 1.74

SECONDARY STOCKPILE – AGAINST DOWNSLOPE TOE – PRE 
MINING GRANULAR BASE
SECTION B – 3H:1V – STRATIGRAPHY AND CRITICAL SLIP SURFACE
STATIC – CIRCULAR FAILURE UNDRAINED

0.5 m Thick Gravel Drainage Base
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0 S-29

Horizontal Seismic Coefficient: 0.0319
Pseudo-Static FoS: 1.74

SECONDARY STOCKPILE – AGAINST DOWNSLOPE TOE – PRE 
MINING GRANULAR BASE
SECTION B – 3H:1V – ALL SLIP SURFACES SHADING
STATIC – CIRCULAR FAILURE UNDRAINED

0.5 m Thick Gravel Drainage Base
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0 S-30

Horizontal Seismic Coefficient: 0.0319
Pseudo-Static FoS: 2.25

SECONDARY STOCKPILE – AGAINST DOWNSLOPE TOE – PRE 
MINING GRANULAR BASE
SECTION B – 3H:1V STRATIGRAPHY AND CRITICAL SLIP SURFACE
STATIC – NON-CIRCULAR FAILURE UNDRAINED

0.5 m Thick Gravel Drainage Base
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0 S-31

16m from Stockpile Toe to Pit Excavation Crest
Horizontal Seismic Coefficient: 0.0319
Pseudo-Static FoS: 1.40

SECONDARY STOCKPILE – AGAINST DOWNSLOPE TOE WITH 
GRANULAR BASE – POST MINING
SECTION B – 3H:1V STRATIGRAPHY AND CRITICAL SLIP SURFACE
STATIC – CIRCULAR FAILURE DRAINED
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Color Name Slope Stability 
Material Model

Unit 
Weight
(kN/m³)

Effective 
Cohesion
(kPa)

Effective
Friction 
Angle (°)

Clayey Silt and Sand Mohr-Coulomb 18 0 30

Gravel Mohr-Coulomb 22 0 48

Sands & Gravels Mohr-Coulomb 22 0 43

Sandy Silty Clay Mohr-Coulomb 20 0 34

Spoil Material Mohr-Coulomb 17 0 27

Weak Colluvial Soil Mohr-Coulomb 17 0 25

 18.43° 

0.5 m Thick Gravel Drainage Base

1.54
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0 S-32

SECONDARY STOCKPILE – AGAINST DOWNSLOPE TOE WITH 
GRANULAR BASE – POST MINING
SECTION B – 3H:1V – ALL SLIP SURFACES SHADING
STATIC – CIRCULAR FAILURE DRAINED

Distance
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Color Name Slope Stability 
Material Model

Unit 
Weight
(kN/m³)

Effective 
Cohesion
(kPa)

Effective
Friction 
Angle (°)

Clayey Silt and Sand Mohr-Coulomb 18 0 30

Gravel Mohr-Coulomb 22 0 48

Sands & Gravels Mohr-Coulomb 22 0 43

Sandy Silty Clay Mohr-Coulomb 20 0 34

Spoil Material Mohr-Coulomb 17 0 27

Weak Colluvial Soil Mohr-Coulomb 17 0 25

 18.43° 

0.5 m Thick Gravel Drainage Base

1.53
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Factor of Safety
≤ 1.50 - 1.60
1.60 - 1.70
1.70 - 1.80
1.80 - 1.90
≥ 1.90

16m from Stockpile Toe to Pit Excavation Crest
Horizontal Seismic Coefficient: 0.0319
Pseudo-Static FoS: 1.40
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0 S-33

SECONDARY STOCKPILE – AGAINST DOWNSLOPE TOE WITH 
GRANULAR BASE – POST MINING
SECTION B – 3H:1V STRATIGRAPHY AND CRITICAL SLIP SURFACE
STATIC – NON-CIRCULAR FAILURE DRAINED

Distance
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Color Name Slope Stability 
Material Model

Unit 
Weight
(kN/m³)

Effective 
Cohesion
(kPa)

Effective
Friction 
Angle (°)

Clayey Silt and Sand Mohr-Coulomb 18 0 30

Gravel Mohr-Coulomb 22 0 48

Sands & Gravels Mohr-Coulomb 22 0 43

Sandy Silty Clay Mohr-Coulomb 20 0 34

Spoil Material Mohr-Coulomb 17 0 27

Weak Colluvial Soil Mohr-Coulomb 17 0 25

 18.43° 

0.5 m Thick Gravel Drainage Base

16m from Stockpile Toe to Pit Excavation Crest
Horizontal Seismic Coefficient: 0.0319
Pseudo-Static FoS: 1.33
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0 S-34

SECONDARY STOCKPILE – AGAINST DOWNSLOPE TOE WITH 
GRANULAR BASE – POST MINING
SECTION B – 3H:1V – STRATIGRAPHY AND CRITICAL SLIP SURFACE
STATIC – CIRCULAR FAILURE UNDRAINED

0.5 m Thick Gravel Drainage Base

16m from Stockpile Toe to Pit Excavation Crest
Horizontal Seismic Coefficient: 0.0319
Pseudo-Static FoS: 1.57
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Path: document1   | FileName: DOCUMENT1

0 S-35

SECONDARY STOCKPILE – AGAINST DOWNSLOPE TOE WITH 
GRANULAR BASE – POST MINING
SECTION B – 3H:1V – ALL SLIP SURFACES SHADING
STATIC – CIRCULAR FAILURE UNDRAINED

0.5 m Thick Gravel Drainage Base

16m from Stockpile Toe to Pit Excavation Crest
Horizontal Seismic Coefficient: 0.0319
Pseudo-Static FoS: 1.57
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Path: document1   | FileName: DOCUMENT1

0 S-36

SECONDARY STOCKPILE – AGAINST DOWNSLOPE TOE WITH 
GRANULAR BASE – POST MINING
SECTION B – 3H:1V STRATIGRAPHY AND CRITICAL SLIP SURFACE
STATIC – NON-CIRCULAR FAILURE UNDRAINED

0.5 m Thick Gravel Drainage Base

16m from Stockpile Toe to Pit Excavation Crest
Horizontal Seismic Coefficient: 0.0319
Pseudo-Static FoS: 1.69
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0 S-37

SECONDARY STOCKPILE – SET AWAY FROM DOWNSLOPE – PRE 
MINING
SECTION B – 3H:1V STRATIGRAPHY AND CRITICAL SLIP SURFACE
STATIC – CIRCULAR FAILURE DRAINED
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Color Name Slope Stability 
Material Model
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Weight
(kN/m³)

Effective 
Cohesion
(kPa)

Effective
Friction 
Angle (°)

Clayey Silt and Sand Mohr-Coulomb 18 0 30

Gravel Mohr-Coulomb 22 0 48

Sands & Gravels Mohr-Coulomb 22 0 43

Sandy Silty Clay Mohr-Coulomb 20 0 34

Spoil Material Mohr-Coulomb 17 0 27

Weak Colluvial Soil Mohr-Coulomb 17 0 25

 18.43° 

Horizontal Seismic Coefficient: 0.0319
Pseudo-Static FoS: 1.40
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0 S-38

SECONDARY STOCKPILE – SET AWAY FROM DOWNSLOPE – PRE 
MINING
SECTION B – 3H:1V – ALL SLIP SURFACES SHADING
STATIC – CIRCULAR FAILURE DRAINED
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Color Name Slope Stability 
Material Model

Unit 
Weight
(kN/m³)

Effective 
Cohesion
(kPa)

Effective
Friction 
Angle (°)

Clayey Silt and Sand Mohr-Coulomb 18 0 30

Gravel Mohr-Coulomb 22 0 48

Sands & Gravels Mohr-Coulomb 22 0 43

Sandy Silty Clay Mohr-Coulomb 20 0 34

Spoil Material Mohr-Coulomb 17 0 27

Weak Colluvial Soil Mohr-Coulomb 17 0 25

 18.43° 

Horizontal Seismic Coefficient: 0.0319
Pseudo-Static FoS: 1.40
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Factor of Safety
≤ 1.50 - 1.60
1.60 - 1.70
1.70 - 1.80
1.80 - 1.90
≥ 1.90
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0 S-39

SECONDARY STOCKPILE – SET AWAY FROM DOWNSLOPE – PRE 
MINING
SECTION B – 3H:1V STRATIGRAPHY AND CRITICAL SLIP SURFACE
STATIC – NON-CIRCULAR FAILURE DRAINED
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Color Name Slope Stability 
Material Model

Unit 
Weight
(kN/m³)

Effective 
Cohesion
(kPa)

Effective
Friction 
Angle (°)

Clayey Silt and Sand Mohr-Coulomb 18 0 30

Gravel Mohr-Coulomb 22 0 48

Sands & Gravels Mohr-Coulomb 22 0 43

Sandy Silty Clay Mohr-Coulomb 20 0 34

Spoil Material Mohr-Coulomb 17 0 27

Weak Colluvial Soil Mohr-Coulomb 17 0 25

 18.43° 

Horizontal Seismic Coefficient: 0.0319
Pseudo-Static FoS: 1.46
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0 S-40

SECONDARY STOCKPILE – SET AWAY FROM DOWNSLOPE – PRE 
MINING
SECTION B – 3H:1V – STRATIGRAPHY AND CRITICAL SLIP SURFACE
STATIC – CIRCULAR FAILURE UNDRAINED

Horizontal Seismic Coefficient: 0.0319
Pseudo-Static FoS: 1.94
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0 S-41

SECONDARY STOCKPILE – SET AWAY FROM DOWNSLOPE – PRE 
MINING
SECTION B – 3H:1V – ALL SLIP SURFACES SHADING
STATIC – CIRCULAR FAILURE UNDRAINED

Horizontal Seismic Coefficient: 0.0319
Pseudo-Static FoS: 1.94
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0 S-42

SECONDARY STOCKPILE – SET AWAY FROM DOWNSLOPE – PRE 
MINING
SECTION B – 3H:1V STRATIGRAPHY AND CRITICAL SLIP SURFACE
STATIC – NON-CIRCULAR FAILURE UNDRAINED

Horizontal Seismic Coefficient: 0.0319
Pseudo-Static FoS: 3.77



PROJECT PHASE/TASK REV FIGURE

25175

MINISTRY OF TRANSPORTATION AND TRANSIT 25175 - BASTIN HILL
CLIENT

CONSULTANT

PROJECT

TITLE

YYYY-MM-DD

PREPARED

DESIGN

REVIEW

APPROVED

FS

BD

BD

NP

2025-03-13
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0 S-43

SECONDARY STOCKPILE – AGAINST DOWNSLOPE TOE - PRE 
MINING
SECTION B – 3H:1V STRATIGRAPHY AND CRITICAL SLIP SURFACE
STATIC – CIRCULAR FAILURE DRAINED

Horizontal Seismic Coefficient: 0.0319
Pseudo-Static FoS: 1.36
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Effective 
Cohesion
(kPa)

Effective
Friction 
Angle (°)

Clayey Silt and Sand Mohr-Coulomb 18 0 30

Gravel Mohr-Coulomb 22 0 48

Sands & Gravels Mohr-Coulomb 22 0 43

Sandy Silty Clay Mohr-Coulomb 20 0 34

Spoil Material Mohr-Coulomb 17 0 27

Weak Colluvial Soil Mohr-Coulomb 17 0 25

 18.43° 
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CLIENT PROJECT
MINISTRY OF TRANSPORTATION AND TRANSIT BASTIN HILL
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STA 111+40 – 2.1H:1V Slope Cut Downslope

S-15

Pseudo Static FoS: 1.10
Climate Change Static FoS: 1.19
Climate Change PS FoS: 1.10

1.20
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Color Name Slope Stability 
Material Model

Unit 
Weight
(kN/m³)

Effective 
Cohesion 
(kPa)

Effective 
Friction 
Angle (°)

Bastin Road Structure Mohr-Coulomb 21.5 0 40

Clayey Silt and Sand Mohr-Coulomb 19 5 33

Fine Grained Soil #1 Mohr-Coulomb 18.9 0 34

Fine Grained Soil #2 Mohr-Coulomb 19 0 35

High Plastic Clay (res) Mohr-Coulomb 18.5 0 18

Sandy Clayey Silt 1 Mohr-Coulomb 18.5 8 33

Sandy Clayey Silt 2 Mohr-Coulomb 18.8 8 35

Silty Sands and Gravels Mohr-Coulomb 22 0 43

Upper Silty Sand Mohr-Coulomb 17.3 0 33

Weak Colluvial Material Mohr-Coulomb 17 0 30




