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CASE STUDY - Lohardaga- Tori New B.G. Railway Line Project- Execution
of works for Rockfall Protection, Slope Stabilization in cuttings of South

Eastern Railway

ABSTRACT:

The Lohardaga-Tori railway line section which is falling under the South-Eastern Railway
(Ranchi Division) jurisdictions is one of the 17 railway zones in India. It is responsible for the
operation in entire south-eastern part of the country and some part of Jharkhand. The area
along the South-Eastern Railway is characterized by exceptional beauty and at the same time
with some of the most dangerous route in railways. With a view to improve the passenger

convenience, South Eastern Railway decided to construct a new railway line from Lohardaga

to Tori. This line passes through very complex territory.
INTRODUCTION:

The use of GPS-H series and DT mesh Rockfall protection system have proven its suitability
around the world including China, Eastern Europe and Southeast Asia. Previously, the mesh
used for this purpose possesses a wire tensile strength of 400-500 N/mm2 but in OST SLOPE
PROTECTION ENGINEERING INDIA PVT LTD, we offer a tensile strength of wire having
strength of 1770 N/mmz.
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Figure 1 Lohardaga-Tori new Railway section
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PROBLEM DEFINITION:

For the construction of the new railway line,
cutting has been carried out at numerous

locations along the Lohardaga-Tori section.

The cuttings are almost vertical which poses
risk of rockfall on to the track. Also from the
geological investigations it was manifested
that light colour intrusive (pegmatite vein)
body is present in parent rock, which may

form discontinuity within the rock structure.

PROTECTION MEASURES:

After analysis of the data and investigation

of the site situation, appropriate rockfall
protection systems are suggested for the
vulnerable slope section under
consideration.

The rock fall protection system consists of
GPS-H (H4 & H7) series high tensile
strength ring net with DT mesh with top

anchor, bottom anchor, vertical support

Figure 3 During installation

rope, horizontal support rope, lacing wire.
The mesh is made up of 2.7 mm dia of high tensile steel wire. The steel wire is of high-carbon
steel wire processed by Galfan anti-corrosion technique. The tensile strength of ring net (GPS
H4) is 125 kN and tensile strength of wire cable is 1770 N/mm2. The ultimate bursting force of
ring net is 149 kN which can exert opposite acting force of at least 149 kN during installation
on the mountain which means substantially higher forces can be absorbed by this mesh in
comparison to conventional steel wire mesh. Apart from the higher bearing capacity, another
advantage of GPS-H series over conventional steel wire mesh is that it has an even load
transmission and is void of weak zones.
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Figure 4 Ring net and double twisted hexagonal net (left to right)

INSTALLATION:

Slope surface has been prepared before the installation of GPS-H system. Loose and unstable
rock particles which could detach easily from the slope surface has been removed. The GPS
H system were hauled to the top of the slope with the help of an electric winch placed at the
top of the slope. The top row of anchors has been installed initially then the double twisted
mesh was installed. Then the GPS-H system is spread over the surface after which the surface
anchoring is done. Finally, bottom anchoring has to be done to protect the slope. Total

protection area is 4000 sgm (approximate).

CONCLUSION:

The GPS-H (ring net) rock fall protection system can be adapted to the site specific and static conditions

in a very flexible manner.

Figure 5 After installation finished
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