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This Presentation on Slope stability analysis is divided info three parts.

1. Planar Failure
3. Failure in Rock mass

The direction and size of these failures depend upon the following paramete
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KINEMATIC ANALYSIS

IS very important method for determining the mode of

failures.

This method also
with a particular slope face dip direction.

We use Dips software (Rocscience) for determining the mode of failures.

Input dip and dip direction of all the joints, separate poles will develop for
each joint sets.
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~ KINEMATIC"ANALYSIS — WEDGE FAILURE -

Wedge failure, occurs when: Slipe Surface
strike _ _ Friction

obligue to the slope.

b) The line of infersection of the two
planes plunges in the direction of
slope.

c) The angle of plunge is lower than
the angle of slope.

d) The line of intersection needs to
crop out twice; once to the slope
and again on the surface above

the slope. e pole of slope

e) The angle of plunge must be steep A2 Py intersect
enough to produce sliding —— surface friction
(>friction angle of the rock B region of critical intersect

material) — great circle for slope
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A wedge can be defined by:

= Failure planes (2
Infersecting joint sets)
Upper ground surface
Slope Face
Tension crack
Slope Height (vertical
distance) refer plane |

= Distance of tension

crack from crest,
measured along the
trace of plane 1

o

GE FAILURE -
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SOFTWARE - SWEDGE
SWedge




FAILURE PICTURES

e

— .,4/_

>

Wedge slides along
line of intersection of
sliding planes 1 and 2
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ARE - SWEDGE -_

Stereonet View
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FOR SLOPE STABILITY

ACTORS

The factor which determines the Failure of Wedge are as follows:
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e DECIDING-FACT OR SLOPE -

STABILITY

Shear Strength - Wedge slope stability analysis involves the shear strength
of the sliding surfaces.

There is relationship between the of a sliding surfaces and
the acting on the joint planes.

Sliding Surfaces can be more than two.

1= C; + op;TaNg

t= Shear strength of the i joint

o, = Normal Stress of the i joint

c. = cohesion of the i joint

o= friction angle of i joint

srhere are more strength criteria for analyzing slope stability. But here we
Clorecexploining the only for understanding.
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This example will show the basic modelling and data
INnferpretation.

This software will provide the slope stability analysis and design for
wedge stability in open pit mines and rock slopes.

— Input the know parameters in the project setfings:
|ﬂpUT The UanS Iﬂ Wthh yOU WO HT TO . General | sampling Random Numbers Design Standard ~ Project Summary
analyze the slopes.

Metric, stress as MPa

m, MM, MM/fm, MPa, MM/fm3

Analysis Type is where input
parameters are known for e.g. ¢ and ¢ of
failure plane and dip of joints

Analysis Type

(®) Deterministic () Probabilistic

Blodk Shape

. (®) Wedge
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- INPUTS <

The Input Data dialog for a Deterministic analysis is organized under three
tabs: :

Deterministic Input Data
Slope  Joints  Forces Water

[ Tension Crack

|:| Bench Width

el: | Mohr-Coulomb

Phi [deg]: 15 c [MPa]: 0 Phi [deg]:

Joint Parameters Type of Forces

Import From Dips...

Import From Dips

Impert From Dips...

N
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* Factor of safety = 0.989
Just in equilibrium.

* |n static case
change

‘N

and to achieve it, either we will
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E SLOPE PARAMETERS \‘
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TO INCREASE FOS OF SLOPE STABILITY

It you look at the

of the slope has been given.

The was 33m. Now change it o 20m.

to 0.027 MN/m3

. Select the Slope tab an

Slope Height (m) H
Slope Dip (%) H
Slope Dip Direction (%) H

Upper Face Dip (%) -
Upper Face Dip Direction (%) H
Unit Weight (MN/m3) i
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Deterministic Input Data

Slope  Joints Forces  Water

Slope Upper Fac
Dip {deq): 65 = Dip {deq): 0=
Dip Direction (deg): Dip Direction (deg):

Height (m}: L_'
[ Length {m): 295677

(] Overhanging

[] Tension Crack

(] Bench Width

[ ] Use Slope Dip Direction

Rock Properties

Unit Weight (MN/m?3):

New Slope Parameters



JOINTS PARAMETERS \‘

——— INCREASE FOS OF SLOPE STABILITY

If you look at the Slide 11, the of the slope has been given.

of the joints, so that the FOS of this slope increases.

Deterministic Input Data
Slope Joints  Forces  Water

Joint 1 Joint 2

Dip {deg): 45 Dip (deg):

Dip Direction (deg):

Shear Strength Maodel: Maohr-Coulomb Shear Strength Model: | Mohr-Coulomb

T =0+ oy, tan @ T =0+ @y, tan

c [MPa]: Phi [deg]: c [MPa]: |:| Phi [deg]:

New Joint Parameters
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AFETY AFTER CHANGES )

Increase In FOS affter reducing the slope height and Increasing
Joint friction parameters

But FOS is still less than the required 1.5.

Factor of Safety: 1.1081

tic Analysis
- 1.1081

Perspacthve *
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ATER PRESSURE

The Filled Fissures option assumes extreme conditions of heavy
rainfall such that

are applied on the failure planes.
Now on applying full water pressure

W

. Import From Dips..
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‘
SEISMIC FORCE .

Seismic Coefficient of 0.2 and direction of seismicity has be adopted

at Plunge = 0° and Trend = 52°
On applying seismicity the FOS

k] Seismic
Seismic Coefficient
Direction:

|ser Defined

Plunge (deg):

Trend (deg)
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To increase FOS of Slope ,we are providing Rock Bolt and Shotcrete of following parameters:

Rock Bolt capacity = 0.2 MN
Length 35m (can be reduced)
Direc’rion of Rock Bolts

Bolt Properties

[ Eolt Property 1
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To increase FOS of Slope ,we are providing Rock Bolt and Shotcrete of

following parameters:

Shotcrete Thickness = T00mMm
Shear Strength of Shotcrete = TMPa Shotcrete

Direction of Rock Bolts

Thickness (m):

Shear Strength (MPa):

N
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“FACTOR OF SAFETY AFTER SUPPORT MEASURES
[FOS 1.525)

after applying
» Rock Bolts
» Shotcrete
Therefore it is very important to provide to counter act forces

» Water Pressures
» Seismicity and

» Sliding force of Wedge
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