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PROJECT STUDY-Rockfall mitigation works along Highway in between
Tanakpur to Pithoragarh under the jurisdiction of National Highway
Authority of India

ABSTRACT:

Tanakpur to Pithoragarh national highway project is the part of Char Dham Expressway National
Highway Project in the state of Uttarakhand under the authority of NHAI. The region consists of a
large Himalayan tract and comes under seismic Zone V as per BIS. Intending to improve passenger
convenience and safety, NHAI decided to protect the vulnerable slope along the National Highway

from Tanakpur-Pithoragarh at various locations.

INTRODUCTION:

Three-dimensional reinforced erosion control mat
with diagonal ropes or Reinforced Double
Twisted Hexagonal Mesh is suggested to protect
Rockfall. However, to limit the bulging of the
mesh the ring net panels (GPS-H) at the bottom
of slopes are placed. Thus, the entire system is a
proven system for such type of terrain to protect
Rockfall. The system is capable to sustain huge
debris loads.

OSTSLOPE PROTECTION ENGINEERING
INDIA PVT LTD offers the tensile strength of
wire having a strength of 1770 N/mm?2.

Fig 1 Site Location
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PROBLEM DEFINITION:

To construct a national highway in the hilly
region, cutting has been done along the
route Tanakpur to Pithoragarh. The area is
mainly composed of Phyllitic quartzite
rocks. Steep Inclination of slopes and
joints pattern has posed a risk of rockfalls.
Upon site study vulnerable site locations
are identified and their protection system is

designed as per their field data. The

chainages detailed of the vulnerable
locations are (km. 165+410 to km. 165+510 Fig 2 Site Condition
and km. 170+400 to km. 170+500).

PROTECTION MEASURES:

After analysis of site data and understanding of site conditions, the design of a simple drapery system
has suggested with suitable anchor and at the bottom, GPS-H (Ring net) is provided to give high
strength and flexibility.

OST suggested a Simple drapery system
using a Three-dimensional reinforced
erosion control mat with diagonal ropes or
Reinforced Double twisted hexagonal
mesh efficiently safeguards the slope
against rockfalls. However, it is often
observed that pertaining to the steep
inclination of the slope, a downward flow
of debris with time causes bulging at the

bottom of the netting. Thus, it is L
recommended that a superior system is to be Fig 3 During Installation
installed at the bottom of the slope. Ring net with its very high flexibility and strength can

withstand debris loads of high order.
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The GPS-H Ring net is made of up 3mm diameter of high tensile steel wire. The wire is made

up of high carbon steel processed by the Galfan anti-corrosion technique.

Fig 6 Three-Dimensional Erosion Control Mat

INSTALLATION:

Loose and unstable rock particles which could
detach easily from the slope surface has been
removed. The top row of anchors has been
installed initially and then primary net viz.
reinforced double twisted hexagonal mesh or
three-dimensional reinforced Erosion control
mat was rolled down. Bottom anchoring was
carried out to restrain the blocks at slope toe.
After that GPS-H (Ring net) was placed at the
bottom of the slope. Finally, Diagonal ropes are
placed over a three-dimensional reinforced

Erosion control mat followed by surface anchoring

Fig 7 After Installation

as per Design. Total Protection area is about 6000 sqm (approximate).
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CONCLUSION:

The combined system of GPS-H (Ring net) at the bottom of the slope with DT Mesh or 3D

Mat can be installed to the site-specific in a flexible manner.
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