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IS very important tool to determine the 3D

stability of wedges in the undergrourd tunnels, cavern
and big openings.

» Wedges are governed by discontinuity/joint sets

» Usually, wedges are formed in good and hard rocks.
» And where siress induced failures does not occure.



» The wedges are subjected to
only, due to the wedge weight

» The size and volume of wedge depends upon the
persistence of disconfinuities making the wedge.



» Wedges in the tunnels will be formed or not depends
upon the direction of axis of funnel and joint set
orientations with respect to tunnal axis direction.

STRIKE OF JOINT WITH RESPECT TO EXCAVA N
PARALLEL PERPENDICULAR

a) Detenw with dip




» We need to provide coordinates in the software for the
geometry of the tunnel we want to analysis.




» Input parameters required to get the facicr of safety of
wedges formed inside the tunnel.

Input Data

General  Joint Orientations Joint Properties

e ‘ ' 1. Tunnel Trend = 45° (from

untel B o MR R north)

2. Tunnel Plunge = 0°

Dextﬁa Here | have considered FOS =1,
B just To keep wedge In

e ‘ equilibrium condition. If FOS of
e any wedge <1, Support system
needs to provide.




» Input parameters required to get the factor of safety of
wedges formed inside the tunnel.

Joint Qrieniations - We need 1o put
Dip and Dip Direction for each joint .

Joint 1 = 60/30

Input Data

Joint 2 = 60/150

Joint 3 = 60/270.
Here we will see that all joint have

same joint properties. To give joints
different joint properties we need 1o
Go to Joint Properties.




» Input parameters required to get the factor of safety of
wedges formed inside the tunnel.

Input Data
General Joint Orientations Joint Properties

rough joint Name: rough joint

Shear Strength

Model: Mohr-Coulomb

Phi (=):
Cohesion (MPa):
Water Pressure

Constant

ssure (MPa):

[ o

= [average angle] - [minimum angle]

here we are providing the joint
nroperties of



» Input parameters required to get the factor of safety of
wedges formed inside the tunnel.

Input Data

General Joint Orientations Joint Properties H\‘re ve qre prOViding II.he jOini
' rough joint Name: smooth joint V pl ﬁ)perties of

smooth joint
Shear Strength

Model: Mohr-Coulomb "

o | et srengt 003 SO here we have two joint properties

Accordingly, we will provide the
joint properties to the joints
encountered in the geology of
tunnel.




> Input parameters required to get the factor of safety of
wedges formed inside the tunnel.

Input Data

nas properties of rough

General Joint Orientations  Joint Properties

[ )
N
Joint Orientations jOL 1R

Joint | Dip | Dip Direction Properties
30 rough joint

5 |noon TN have properties of
" T\ smooth joint.

The joint properties have a great

== T & 1mport from Dips...

Jont Conbinatns G@ / effect on FOS of Wedge failures.
d B v and 3

l1 | oan

Cancel




> It is Deterministic Analysis where we know the vaiues of
INput parameters. These three joints forming wedges
on roof, walls and base of Tunnel.




» Factor of Safety.

Wedpe [nfo: T Fiter List ..

Here for the factor of
safety if less then 1.

gwer Raght wedge [J]
FS 1069
Wesght 0 998 MN
Mode shding on jonts 1 ang 3

C

Lo -'L-*? wadgs (6]
Fr‘_,
,3!' _"!




» The below image show how we can provide the
support system.
» Shotcrete of 100mm

Add Bolt Pattern On Penimeter

Bolt Properties Bolt Length

| B Bolt Property 1 et ",f’ Length (m):

Crientation Pattern Spadng

+ : . _
_{ Normal To Opening Section :G — Add Shotcrete Layer On Perimeter ? X

@f Plane (m): 2. Shotcrete Properties: O Shotcrete Property 1
= Outof Plane Ange (°): ' Out of Plane Offset (m): 02

Hide Other Bolt Patterns Cancel

Maxamum apex height of perimeter wedges is 5.00 m




> This Is how we provide the supports in opening.
» See the FOS of Wedges. It has improvea arastically and
are stable.

Lowar Roght wedge [J]
FS 7695
Weaght ( 598 MN

Apex Meght 2 59 m

Lowear Le® wadgs (6]
’. ::‘ : _: V'Y (
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