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INCHARGE Committee have laid down in their recent report that new
railway projects should be undertaken only if they could earn an
average annual interest of 5.5%. The object stated for this policy is to
provide cheap and efficient transportation throughout India. The
present consruction standards have to be improved to comply with
"5.5% test" on new railway lines. Construction methods that can help to
achieve economy along with required standards form the main subject
of this paper. Economic construction is essential in view of existing
high fares for the carriage of passengers and goods which can not be
raised further. The engineers must find ways to construct serviceable
lines under present day conditions approximalely at the cost level of
first class lines applicable 15 years ago. The new construction approach

1s of immediate importance in many parts of India and nowhere more
than in Punjab.

Optimum benefits with minimal expenditure are the fundamental
requirements of economical design of the railway track. Speeds should
be kept as low as 25 miles per hour which specially suite agricultural
and mainly irrigated country side of Punjab plains. For an average train
load of 850 tons, 14 or 15 sleepers per 36’ rail length for a 60 lbs rail
provide adequate spacing. In case 75 lbs rails can be arranged from the
main line renewals, the number of sleepers can be reduced to- 13 per 36
feet rail in order to achieve economy. Ballast quantity of 10 cubic feet
per foot run is enough for proper functioning of the railway track.
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A relatively less expensive construction at servicenble standards can be
achieved by constructing, as a first step, only what is abselutely
necessary. The remaining portions can be gradually constructed from
the actual operational earnings. Specifications of bridges and buildings
must be relaxed and modified to suite the needs of the time, Bridges on
a railway line contribute substantially to the overall cost of the track,
Need for a bridge must thoroughly be evaluated and should only be
constructed if absolutely necessary. It may he wise to accept the
possibility of holding up a certain amount of water for short periods or
even a washout once in ten or fifteen years in the absence of a hridge.
For essential bridges, cheap methods of construction mny be emplayed
even at the expense of durability. Cost of bridges can be further
reduced by building them for a life of about 15 years. Heavy
construction for a life span of 30,50 or 100 year turns out to be
uneconomical because the lines are always subject to chunges for
meeting the requirements of doubling the line or incronsed londs lang
before the end of this useful life. Later investment is always possible hy
saving money on compound interests. Enormous mdvantage of
compound over simple interest is obvious, Present methods must be
“modified to follow the examples set by less developed parts of Canada,
the United States and parts of Africa. The principle of sacrificing
durability for the sake of economy also applies to buildings. The
present expensive construction of permanent buillings should be
replaced with the absolutely necessary structures and those too not in
everlasting fashion, keeping the possibility open for improvement
when necessary in the light of modern scientific knowlodge, The
maintenance of such structures may prove to be a problem for
engineers but better education of Indian Staff can solve this problem
successfully.

The Author has worked out an example of an imaginary branch railway
line; 50 miles long, with a 5'-8" guage to practically demonstrate the
cost comparisons associated with his different proposals already
discussed. A total of five stations at an.average spacing of 10 mile has
. been considered in addition to the junction. Two of the stntions will at
first be crossing stations, one the terminus, and two will be flag stations
with small goods sidings. The sharpest curve is 3" and gradient is 1/500
or easier, Bridges are required for an average 100 feot of waterway per
mile at most.
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For the purpose of cost estimation the preliminary expenses have been
divided into sub-heads of land, formation, bridge-work, fencing, electric
telegraph. permanent way and ballast, stations, plant and general
charges. Land should preferably be acquired in abundance which can
later on be sold:on higher rates thus getting enough revenues for
future improvements. Formation should be made in such a way that it
requires the least possible cutting or filling, For the construction of
bridge-work, the old girders removed from the older lines in the course
of strengthening may be preferred over timber. Well-seasoned timber .
resistant to white ants should serve the purpose and may prove to be
- economical. Fencing will not be required for a banch line like the one
considered in the example. For the electric telegraph facility, wires and
the telegraph instruments are all leased from Government Telegraph
Department. Therefore, no money is required under the two heads of
fencing and electric telegraph. Smallness of the siding accommodation
at English roadside stations on lines with light traffic is a good example
which should be adopted for Punjab country-side lines. Building work
economy can be achieved by reducing the number of men to be
accommodated, adopting cheap types of contruction and reducing the
present scale of accommodation per man, The last option is undesirable
in view of the importance of having a healthy working environment’
and contented staff.

The econemy in employing less'men can be justified to achieve the
object of earning an average rate of interest of 5.5%. For this purpose a
graph between capital expenditures and rate of pay per month,
sucessfully adopted in France during critical situation of man-power in
Summer of 1918, may also be adopted in this country. As evident from
figures included in the paper it is possible to cheaply group all the
points and the block instruments under the hand of one man without
causing any delay to traffic as long as two trains at a time have to be
dealt with. Sweepers and Bhisties do not perform whole time duties
and live in villages usually sttuated close to the stations, therefore, no
accommodation may be provided for them at-stations. Construction
cost of buildings may be reduced by the use of mud concrete or sun-
‘dried bricks treated with silicate of soda. Possibility of timber building
construction should also be explored for finding new cheap and
efficient ways of construction. Platforms and signals are expensive
luxuries and should be avoided for light traffic. Simple furniture and
weighing machines should be provided at the stations. Adding costs

56






under these heads gives a total annual charge of Rs. 5285 in the
example. If weekly working expenses are Rs. 175 per mile the
minimum gross earnings per mile per annum for meeting all the
charges will be Rs. 5285+52x175 = Rs. 14385 or Rs. 288 per mile per
week. If old 75-1b rails are used, the estimated expenditure slightly
reduces to Rs. 286 per mile per week.
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