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Sub: Adoption of modern methods for construction of tunnels. 
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This has reference to your above letter dated 14.7.2021 regarding adoption 

of modern methods for the construction of tunnels. 

There is no restriction on use of any available modern technologies for 

tunnelling. The execution agencies, generally, engage Detailed Design Consultants 

for detailed designing of the tunnels and designers also provide appropriate 
methods of construction of tunnels while giving designs. Since the method of 

construction of the tunnel largely depends on the local site conditions, it is 

considered desirable that the method of construction be decided by the executing 

agency based on the local conditions and cost considerations. 

2. 

Mechanized tunnelling using TBM in hill projects is specific to each tunnel 

geology. Use of TBM in hydro projects in the Himalayas has given mixed results. 

There are some examples where TBM got buried in hydro projects. Thus, the 
selection of appropriate method for the excavation of tunnel is also based on the 
field experience apart from calculations of theoretical knowledge, because of 

variable ground conditions. 

3. 

4. The selection of each tunnel construction method is done on the basis of 
their advantages, disadvantages and limitations. For selecting a technically feasible 
and also economical construction method there are several aspects which are to be 

taken into consideration. Some of these are reproduced below; 

i. For the design and construction of tunnels (in rock) a thorough study should 

be carried out with respect to the construction method to be used. Many 
factors have an influence on choosing a technical feasible and economical 
construction method i.e. whether TBM or NATM, is technologically and 

economically more advantageous. A careful preliminary evaluation of 
construction costs, construction time and technical feasibility 

geotechnical risks, TBM requirements and type of TBM) should be carried 

out in initial stage. 

(1.e. 

Using NATM, the shape of the prolile can be adapted to the required profile 
and space needed for other installations (e.g. tunnel ventilation system, 
cable ducts, drainage pipes, space lor resCue operation & maintenance, OHE 

etc.). In TBM tunnelling, the excavation protile is circular shaped and 
therefore, larger compared to NATM tunnelling. 

ii. 



n general, geological, hydro geological and geotechnical conditions are one 

of the decisive factors for selecting the construction method. In course of the 

geotechnical design the technical and economic feasibility of adequate 

construction methods should be evaluated by a risk analysis. 
If both construction methods NATM and TBM tunnelling are technically 

feasible the cost comparison can be the decisive factor. In the cost estimate 

for each construction method not only the construction costs but also the 

differences in operation & maintenance costs are considered. 

iii. 

iv. 

Detailed Geological and Geotechnical investigations should be done all 

along the tunnel with proper interpretation. Inappropriate/ wrong TBM 

selection may not give desired results or expected output. 

The TBM type and size will decide the component size and component 

weight which will be transported to site from the manufacturer premises. 
The logistics of transportation is an important aspect. Specialized hydraulic 

multi - axle trailers are generally used for transportation of these 

components, which can negotiate steeper gradients and hair pin bends. 

Special arrangements for assembly/ disassembling will be required in case 

the approach road cannot be constructed to portal level. 

vi. 

Sufficient space at the portal should be available for operation of TBM and 

logistics of segment storage, muck dumping etc. Segment casting yards 
should be nearby or proper logistics of transportation and adequate stacking 

space should be ensured. 

vii. 

Recently, RVNL has planned to use TBM for a 14.5 km long tunnel on 

Rishikesh-Karnprayag new line project. There are research papers and other 

documentation available on internet regarding tunnelling in Himalayan 

Geology. One such paper by Sh. RK Goel, Chief Scientist & In-chargee 

Central Institute of Mining and Fuel Research, Roorkee is also enclosed as it 

brings out the experience of tunnels where TBM was tried. 

viii. 

Railway may decide the construetion method based on comprehensive 

investigations, site conditions, cost and time consideration, availability of 

resources and feasibility. 

5. 
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