
www.geotechnicaldesigns.com.au

UNWEDGE 

ANALYSIS
STRUCTURALLY CONTROLLED 

INSTABILITY IN TUNNELS

Created By: Shaloo Puri

Website: www.geotechnicaldesigns.com.au

Email id : s.puri@geotechnicaldesigns.com.au

WhatsApp: +61452075310

Geotechnical Designs

http://www.geotechnicaldesigns.com.au/
mailto:s.puri@geotechnicaldesigns.com.au


www.geotechnicaldesigns.com.au

UNWEDGE Software

UNWEDGE is very important tool to determine the 3D 

stability of wedges in the underground tunnels, cavern 

and big openings.

➢ Wedges are governed by discontinuity/joint sets

➢ Usually, wedges are formed in good and hard rocks.

➢ And where stress induced failures does not occure.Geotechnical Designs
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UNWEDGE Software

➢ The wedges are subjected to gravitational loading 

only, due to the wedge weight.

➢ The size and volume of wedge depends upon the 

persistence of discontinuities making the wedge.
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Tunnel Direction & Joint 

Orientations

➢ Wedges in the tunnels will be formed or not depends 

upon the direction of axis of tunnel and joint set 

orientations with respect to tunnel axis direction. 
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Tunnel Geometry Adopted
➢ We need to provide coordinates in the software for the 

geometry of the tunnel we want to analysis.
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Inputs Required – Tunnel 

Direction
➢ Input parameters required to get the factor of safety of 

wedges formed inside the tunnel.

➢ Inputs are as follows:

1. Tunnel Trend = 45 (from 

north)

2. Tunnel Plunge = 0

Here I have considered FOS = 1, 

just to keep wedge in 

equilibrium condition. If FOS of 

any wedge <1, Support system 

needs to provide.
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Tunnel Properties -Joint Orientations

➢ Input parameters required to get the factor of safety of 

wedges formed inside the tunnel.

Joint Orientations – We need to put 

Dip and Dip Direction for each joint .

Here we will see that all joint have 

same joint properties. To give joints 

different joint properties we need to 

Go to Joint Properties.Geotechnical Designs
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Tunnel Properties -Joint Orientations

➢ Input parameters required to get the factor of safety of 

wedges formed inside the tunnel.

Joint Properties 

Here we are providing the joint 

properties of ROUGH JOINT.
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Tunnel Properties -Joint Orientations

➢ Input parameters required to get the factor of safety of 

wedges formed inside the tunnel.

Joint Properties 

Here we are providing the joint 

properties of SMOOTH JOINT.

So here we have two joint properties

1. Rough Joint

2. Smooth Joint

Accordingly, we will provide the 

joint properties to the joints 

encountered in the geology of 

tunnel.
Geotechnical Designs
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Tunnel Properties -Joint Orientations

➢ Input parameters required to get the factor of safety of 

wedges formed inside the tunnel.

Joint Properties 

• Joint 1 has properties of rough 

joint.

• Joint 2 and 3 have properties of 

smooth joint.

The joint properties have a great 

effect on FOS of Wedge failures.
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Analysis Results

➢ It is Deterministic Analysis where we know the values of 

input parameters. These three joints forming wedges 

on roof, walls and base of Tunnel.
FOS of Wedges
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Analysis Results – Factor of Safety

➢ Factor of Safety.

FOS of Wedges

Factor of Safety
Here for wedge 6 and 8 the factor of

safety if less then 1.

This shows that wedge 6 and wedge

8 will fail and they can stabilize only 

by providing support system.
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Support Measures
➢ The below image show how we can provide the 

support system. 

➢ Shotcrete of 100mm
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Support Measures
➢ This is how we provide the supports in opening.

➢ See the FOS of Wedges. It has improved drastically and 

are stable.
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