Optimization of Soil Nails for
Slope Stabilization using
Different Softwares

Landslides Problems are Very
Common in our Country. More
So Iin Rainy Season




*The most common remedial
measure Is to construct a
Gravity Retaining Wall

Provides a passive support

Becomes active only when
movement occurs

*A better system is to provide

Reinforcement and
Drainage

The idea is to Improve its
strength so that it can suppofit
itself




The required Analysis and
Design can be done manually
or by using a Software. The
most commonly available
Softwares are :
Slope Wedge
FLAC 2 D and 3D (Static and
Dynamic)
ANSYS CivilFEM

One of the Advantages.of using
the software for analysis s, that
we can run several alternatives
In a short time and optimise the
solution. Here is an example




Unit Wt 1800 Kg/m3
C 0.1 MPa

@ 23°

Nails area 0.05m?

Youngs Modulus 1e9 Pa/m
Yield Strength 1e10 Pa/m
Bond Strength 1e10N/m
Bond Friction angle 450

JOBTITLE : . (1071)

FLAC/SLOPE (Version 5.00)

LEGEND

22-Nov-06 12:37

Factor of Safety 2.79
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JOBTITLE :.

FLAC/SLOPE (Version 5.00)

LEGEND

21-Nov-06 10:50

Factor of Safety 2.78

Max. shear strain-rate
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JOB TITLE : . (*107M)

FLAC/SLOPE (Version 5.00)

LEGEND

21-Nov-06 13:54

Factor of Safety 3.53
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JOBTITLE :.

(1071)

FLAC/SLOPE (Version 5.00)

LEGEND

22-Nov-06 11:24

Factor of Safety 0.73

Max. shear strain-rate
5.00E-06
1.00E-05
1.50E-05
2.00E-05
2.50E-05
3.00E-05
3.50E-05
4.00E-05

Contour interval= 5.00E-06
(zero contour omitted)

Boundary plot
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Cable plot
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Net Applied Forces

max vector = 7.143E+04
ATES

AMIL

JOBTITLE :.

FLAC/SLOPE (Version 5.00)

LEGEND

22-Nov-06 11:33

Factor of Safety 0.97

Max. shear strain-rate
2.50E-05
5.00E-05
7.50E-05
1.00E-04
1.25E-04
1.50E-04
1.75E-04
2.00E-04
2.25E-04

Contour interval= 2.50E-05
zero contour omitted)

Axial Force on
Structure  Max. Value
#1 (Cable) -7.177E+04
#2 (Cable) -9.233E+04
#3(Cable) -3.254E+05
#4 (Cable) -3.273E+05
#5 (Cable) -9.508E+04
ATES

AMIL

(“1071)




JOBTITLE :.

FLAC/SLOPE (Version 5.00)

LEGEND

22-Nov-06 11:37

Factor of Safety 1.08

Max. shear strain-rate
2.00E-05
4.00E-05
6.00E-05
8.00E-05
1.00E-04

Contour interval= 2.00E-05
zero contour omitted)
Axial Force on

Structure  Max. Value
#1 (Cable) -1.550E+05
#2 (Cable) -2.377E+05
#3(Cable) -9.826E+05
#4 (Cable) -1.198E+06
#5 (Cable) -5.453E+05
#6 (Cable) -3.386E+05
#7 (Cable) -9.218E+04
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JOB TITLE : . (1071)

FLAC/SLOPE (Version 5.00)

LEGEND

22-Nov-06 11:49

Factor of Safety 1.30

User-defined Groups

. 'User:silty sand'

- Axial Force on
Structure  Max. Value
#1 (Cable) -9.064E+05
#2 (Cable) -1.546E+06
#3 (Cable) -4.285E+05
#4 (Cable) -1.053E+06
#5 (Cable) -9.529E+05
#6 (Cable) -1.230E+06
#7 (Cable) -1.948E+05
#8 (Cable) -2.191E+05
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Net Applied Forces

max vector =  7.143E+04
ATES

AMIL




FLAC3D 210

Step 1520 Model Perspective
15:40:32 Tue Nov 21 2008

Center: Rotation:
X1 4.000e+001 X: 20000
' 2.000e+001 i 0.000

Z:5.000s+000 Z: 20,000
Dist: 2.812e+002 Mag:: 1
Ang. 22500

Surface
IMagfac = 0.000e+000

ATES
AIMILLTD

FLAC3D 2 10

Step 1520 Model Perspective
15:43:25 Tue Mov 21 2008

Center: Rotation:

X0 4.000e+001 X: 20000
1 2,000e+001 i 0,000
Z:5.000e+000 Z: 20,000

Dist: 2.812¢+002 Wag.: 1
Ang. 22500

Principal Stresses
lWagfas = 0.0006+000
Compressicn
Linsstyle
Tension
Linsstyle

Wax Compression = -1.033s+006

IMax Tension = 3.8162+004

ATES
AIMILLTD
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FLAC3D 210

Step 1520 Model Perspective
15:33:01 Tue Nov 21 2008

Center: Rotation:

X1 4.000e+001 X: 20000

¥ 2.000e+001 i 0.000

Z:5.0002+000 Z: 20,000

Dist: 2.812e+002 Mag:: 1
Ang. 22500

Contour of SMin
IMagfac = 0.000e+000
Gradisnt Calculation
-1.05782+006 to -1.00002+008
-1.0000e+006 to -9.000024003
-9.0000e+005 to -8.00002+005
-8.0000e+005 to -7.000024003
-7.0000e+005 to -5.00002+003
-5.0000e+005 to -5.00002+003
-5.0000e+005 to -4.000024003
-4.0000e+005 to -3.000024003
-3.0000e+005 to -2.000024003
-2.0000e+005 to -1.00002+003
-1.0000e+005 to 0.00002+000
0.0000e+000t0 5.3619e+002
Intsrval = 1024003

ATES
AIMILLTD




