Situation specific machinery for mechanized track construction
By
J S Mundrey
1)

Track mechanization on Indian Railways

From a humble beginning in late 60’s Indian Railways have come a long way in the path of
track mechanization. First set of twelve Plasser-matic 06-16 SLC tamping machines were
inducted on Indian railways in the years 1968-1970. Northern Railway was the first to get
these machines. N Railway was also given the responsibility for setting up an organization for
operation and maintenance of track machines. Indian railways now own a large fleet of track
machines covering almost all operations of track relaying and maintenance. The latest addition
of Tamping Express is among the most modern tamping machines in the world. While open line
organization can take pride in achieving considerable degree of mechanized track maintenance,
the construction organizations present a dismal picture of neglect. Almost all track work in
construction organizations are being carried out manually. Only at a late stage tamping machines
are borrowed from the open line to bring up the track geometry to some acceptable standards.
The tracks engineers have failed to realize that poor track geometry created during construction
remains a memory with the track, for long years. Damage caused to track components reduce
their service life and quite often become the trigger point for major track failures.

2)

Present track construction scenario

Construction of all new lines, doublings and other major new track construction works are being
carried out by the following three organizations:
a)

Zonal construction organizations under the charge of Chief Administrative Officer
Railways (CAOR)

b)

Rail Vikas Nigam Limited (RVNL) and

c)

Dedicated Freight Corridor Corporation (DFCC)

These construction organizations execute their works, including the track works, through
contractors. While considerable degree of mechanization has come about in the execution of sub
grade works, very little machinery is being deployed for track laying works. The track works
are mainly carried out by unskilled, semi-skilled labour. Heavy track materials, which include
concrete sleepers and rails, are carried manually by using slings. At places, tractors are used for
dragging rails and concrete sleepers from one place to another. In the process, they get badly
damaged affecting their service life in the track. The track geometry produced is also of poor
quality. Figure 1 to Figure 3 shows the condition of rails and sleepers with manual working
during construction.
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Figure 3

Manual execution of track work apart from being strenuous is also hazardous for the labour. The
exposure of workmen to such unsafe working condition cannot be justified under present day
socio-economic environment.

3)

Causes of poor progress towards mechanization in new track construction
works

Followings are listed out as the issues which are becoming a hurdle in the progress towards
mechanization in track works
a)

The present day track construction contracts do not stipulate the methodology of carrying
out the track work; rather they encourage manual working by introducing items like
manual beater packing of track, in their schedule. This encourages the main construction
contractors to engage petty track laying contractors. They are usually the old retired
permanent way hands, who employ the local labour for carrying out track works
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including, the beater packing of track
b)

In the absence of any directive for mechanized track construction, it is difficult for the
construction engineers to justify the payment of higher rates, for mechanized work. It is
difficult to put a price tag on higher quality standards, less damage to track material and
less hazardous labour work, main products of mechanized track construction.

c)

Track construction machinery for broad gauge is not available off the shelf. There is
usually time lag of about two years from the time the machinery is ordered and to its
delivery at the construction sites. The training of operators and maintainers for the
operation and maintenance of track machines is also a time consuming process.

4)

Major constituents of track works. They are:

(i)

Procurement and placement of stone ballast in layers of appropriate thickness. The
provision of sub-ballast/blanket forms a part of substructure.

(ii)

Transport, handling and placement of concrete sleepers at appropriate places.

(iii)

Transport, handling, laying and fastening of rails in a coordinated manner.

(iv)

Lifting, leveling, lining and tamping of track (first round).

(v)

Spreading additional ballast in the track in appropriate manner.

(vi)

Lifting, leveling, lining and tamping of track (second round).

(vii)

Further distribution of ballast to form the correct ballast profile.

(viii)

Assembling of turnouts at selected locations, their transport and placement at appropriate
locations

(ix)

Lifting, leveling and tamping of turnouts.

(x)

Welding of rails into long/continuous welded rails, followed by de-stressing of rails.

(xi)

Final round of tamping.

5)

Action plan for mechanized track construction

Following steps are required to be taken to bring about an era of mechanized track construction
on Indian Railways:
(i)

A study is required to be conducted to determine the construction machinery that must
be deployed on various categories of track construction works. For that purpose, the
construction works should be categorized into small, medium and large works. The track
machines available in the world market shall be studied and the machines that should be
deployed for each category of construction work shall be identified.
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In the study, it will be desirable to work out a cost benefit ratio in switching over to
various level of mechanization proposed for each category of construction work. While
working out the benefits, that will accrue with the mechanization, following factors are
required to be given due weightage:
(a)

Increased life of track components: In India, 60 Kg 90 UTS rails is hardly able to give a
life of 800 GMT- rails replaced, often starts at 500 GMT whereas even on heavy haul
routes, many railway system with the mechanized track construction are able to obtain a
life of over 2000 GMT from such rails

(b)

The life of the concrete sleepers is considerably enhanced. The fittings and fastenings also
have a much longer life with mechanized track construction is adopted.

(c)

Track geometry standards obtained with mechanization are much higher compared to
manual construction. The track maintenance requirements are also much less on a
mechanized constructed track. The study should also suggest the system of procurement,
operation and maintenance of track machines. The possibility of track machine leasing
companies coming up in this field may also be explored.

This study can be taken up by a team of Indian Railway engineers or can be farmed out to a
competent consultancy company.
Tentatively, the possible categorization of track construction works and minimum level of track
machines that should be prescribed are discussed in the following paragraphs:
6.

Categorization of track construction works on Indian Railways for the
mechanization of track works

Indian railway construction work may be divided into following three categories:
A.

First Category: In this category, the construction sites with the following limitations will be
included:

i)

The sites that are not connected with existing rail network

ii)

The magnitude of track work to be carried out per year is small. May be, 10 to 15 kms per
year.

iii)

The approach roads to the various track construction sites are of poor standard- heavily
loaded tracks cannot move to the construction sites.
For this category, portable track machines each weighing not more than five tonne can
be deployed. These machines can be easily transported on road vehicles. Following
machines have been identified for this quality of construction.

a)

Robel Rail Positioner- 43.02, each unit weighing 117 kg (Figure 4)
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Figure 4
The number of rail positioner required will be depend upon the length of the rail to be
moved from one position to another.
b)

Robel track lifting, leveling and slewing machine- HGR 47.230, weight- 1.54 tonne
(figure 5).

Figure 5
This machine can lift, level and align the track. A small amount of ballast can be
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easily inserted manually under the sleepers to keep the track in position till the
track is mechanically tamped with Minima-2- the tamping machine
c)

Lifting, leveling, slewing and tamping machine- Minima 2- weight- 5 tonne (Figure 6)
The machine can lift, level, align and tamp the track. Taking its reaction from the ballast,
it can tamp 100-120 meter of track per hour. For major lifting work during ballasting,
track lifting machine HGR 47.230 (figure 2 above) must precede the Minima 2 machine.
With the deployment of above set of three machines, the basic work of lifting, leveling
and tamping of track can be carried out. Other items of track works can be carried out by
utilizing road based cranes, road based ballast hoppers and other simple track handling
equipment.
It is possible to achieve a progress of 100-120 meters per hour with these machines.

Figure 6
d)

Road based sleeper laying: (Figure 7)

For laying of concrete sleepers, road based sleeper layer, can be deployed. This type of
machinery, sourced from Plasser Australia was used by Konkan Railway Corporation in laying
their new track. Figure 7 demonstrates the working of a road based sleeper layer.
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Figure 7
In the non-availability of any sleeper layer, small road based cranes which can handle few
sleepers at a time, provide the best option. These cranes have hooks for lifting, and placement of
rails and sleepers without causing any damage to them.
B.

Second category: This category will include all constructions sites which do not come into
first or third category. They are usually those sites where road vehicle with trailers carrying
track machines weighing upto about 30 tonnes can move to the construction sites. The sites
are not connected to the main rail network for the movement of rail based construction
machinery. The track machines identified for this category although heavy, weighing upto
30 tonnes, are capable of loading and unloading themselves from the road trailers.
Following group of track machines are included in this category:

(i)

Self loading plain line and switch and crossing tamping machine Plasser 08-275- ZW
(weight 30 tonnes) (Figure 8)
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Figure 8

(ii)

Self loading Plasser Ballast Regulator SSP 101 ZW (weight 18 tonne) (Figure 9)

Figure 9
(iii)

Robel’s Sleeper Laying Unit- PA 1- 20 ES (Figure 10)
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Figure 10

(iv)

Plasser Quick Relaying System as an alternative to sleeper laying unit (Figure 11)

Figure 11
With the deployment of the above group of machines, it will be possible to carry out most of the
track construction work mechanically in an organized manner.
Small road cranes and road based ballast distributing hopper will be needed for the transport of
ballast and for the movement of rails.
A progress of 300 to 400 meters will be achievable per hour with the deployment of these
machines.
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c.

Third category: Track laying train

These are those construction sites where track laying trains can continuously work, from one end
to the other end. The track laying trains lay the complete track structure automatically including
laying of concrete sleepers and rails. Such a situation on Indian Railways exists on the projects
under the control of DFCC. Projects being executed by RVNL may also justify the adoption of
this technology.
The sequence of track laying operation with track laying train Plasser SVM 1000 S (Figure 12,
13 & 14) is as follows: A progress of laying of over 2 km of track per day, can be achieved with
this equipment.


A ballast layer of about 15 cm thickness is created over the sub grade by using road based
ballast distribution equipment.



The track laying train with integrated rail supply unit is moved to the construction site.
The Crawler unit of the track laying train unloads itself from the transport wagon. The
rail pulling and conveying unit pulls the rail from the rail wagons and moves the rails
across the track laying machine to the front of the machine. The rails are pulled forward
by a tractor and laid on the ballast. The machine then starts its work and lays the concrete
sleeper at regular spacing. As the machine progresses with the laying of sleepers, the rails
are brought in position on the concrete sleepers. The track laying machine is continuously
fed with concrete sleepers by the portal crane, which picks up the sleeper from the sleeper
wagons and places them on the conveying belt.



After the rails are placed in position, elastic fastenings are tightened using simple track
tools.



The laying of track is followed by tamping with on-track tamping machines.



More ballast is then brought to the laying site and is placed in layers of 10 cm’s each
followed by further tamping and consolidation.



The rails are converted into continuously welded rails and destressed once the track is
properly consolidated.

For obtaining good progress, it is desirable to set up track laying depots at regular intervals, from
where the machine will be brought to site for carrying out its operations. The concrete sleepers
can be stacked in these depots and arrangement for mechanical loading of sleeper is made in
these depots. The rails can be brought from the rolling mills adopting “Just in time” concept of
supply of rails.
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Figure 12

Figure 13

13

Figure 14
Considerable degree of planning is required for the deployment of track laying train. The first
and foremost requirement is to complete all sub grade works in time, including the construction
of bridges. This will permit continuous work of the machine from one end to another. Another
important requirement is to have an access to the new track laying site from the existing railway
network, to enable the track laying train to move to the construction site.
In addition to the track laying trains, the other track machines needed for carrying out the track
work will be:
a)

Lifting, leveling, tamping and aligning machine both for plain track and points and
crossings (Figure 15)

Figure 15
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b)

Ballast Regulator (Figure 16)

Figure 16

c)

Dynamic Track stabilizer (Figure 17)

Figure 17

d)

Mobile flash butt welding plant will help in having the construction joints of the desired
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quality standard. (Figure 18)

Figure 18

6)

Procurement, operation and maintenance of track machines

Once the intention of the railway administration towards the mechanization of new track
construction become clear, the construction contractor community will respond and the
following modules for the acquisition, operation and maintenance of the track machines would
emerge:
a)

Construction contractors owning and operating the track machines and help the adjoining
contractors to carry out the work in their jurisdiction.

b)

Separate track construction contractors who will own the track machines and will work as
sub contractors to the main construction contractor for the execution of track works

c)

There is a possibility of big companies coming up who will own, operate and maintain the
track laying machines along with the track tamping, ballast distribution and other
equipment and will lease them out to the various construction contractors. This leasing
may be in the form of charging the construction contractors for the machines working
time or for executing the track laying works on item basis.

Indian Railways is a big network and large a number of new track construction works will be
carried out in the years to come. May be, a number of agencies working on one or more of
the above mentioned modules will emerge to meet with the requirement of the new railway
construction in India.

7)

Conclusions and Recommendations
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i.

While open line organization on Indian Railways has achieved considerable degree of
mechanization, the construction organizations present a dismal picture of neglect.

ii.

Almost all the works in construction organizations are being carried out manually.

iii.

Among the causes of poor progress towards mechanization on a new track construction, is
the lack of clear stipulation in the contracts about the method to be used to carry out track
work mechanically.

iv.

Non-availability of broad gauge, track machines, off the shelf, is a major handicap in
moving towards mechanization.

v.

Action plan for mechanized track construction should start with a study which will
determine the construction machinery that must be deployed on various categories of
track construction works.

vi.

The track construction works may be divided into three categories:
a)

Small works b) Medium level works and c) Large construction works,
justifying the deployment of continuous action track laying train

vii.

It should be possible to justify the deployment of various types of track machines by
working out the cost benefit ratio. Higher productivity, reduced period of construction
time and higher standards of construction, will be the benefits accruing with mechanized
construction

viii.

Once construction contracts stipulate, mechanization track construction an obligatory
requirement, various agencies for the procurement, operation and maintenance of
machines will come up in the market to meet the specific track construction requirements.
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