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The carriage of exportable agricultural produce to rail either by light
railways or by mechanical transport was also examined. Mechanical
transport has clearly more advantages as compared to light railway
because of less initial investment. Money already invested in Mandis
will be rather wasted if light railway is introduced because it would
have to tranship direct to the broad gauge line.

The wear- on an ordinary ther-bound macadam road is largely, about
83% due to attrition. Wear due to traffic is only 10 percent and due to
weather 5 percent. Attrition is due to mutual rubbing between the
component stones of the crust. Traffic causes direct wear by rubbing
stone particles into dust. In dry climate, because of less moisture, water
bound macadam is not good for mechanical transport. Therefore stone
of good binding properties sprayed with tar increases the life of the
road. Excessive camber in less rainy areas of Punjab also causes
enormous wear, Bullock cart damages the road beyond repair with
crown and shoulders practically unworn because the bullocks straddle
the camber more comfortably. |

A 40-maund bullock cart exerts a load much in excess than that allowed
in England and the larger diameter of the wheel of the local country
cart does not materially reduce the intensity of pressure. Furthermore,
bullock carts are frequently out of plumb and cutting action of the edge
of the tyre and wrenching action are highly destructive. This wear is
greatly aggravated by its concentration on two narrow strips, resulting
in ruts. -

Abrasion, simple attrition, impact, compound attrition, surface shear
and tyre wear are the general types of wear caused y mechanical
transport. High speeds can enhance the effect of compound attrition.
Sudden acceleration, deceleration or slipping of the driving wheels
owing to road jumps can increase surface wear. Although speed is a
ruling factor in road destruction, it is possible that the motor lorry can
be made less destructive than the bullock cart without adversely
affecting commercial efficiency. However as it is not always possible to
limit the speed and axle weights of vehicles, therefor research is
necessary for improving the construction of roads which can better
withstand the rigors of traffic.
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Some of the possible types of future roads have also been discussed
here. Presently, it is possible to reduce attrition by application of tar
which makes a more permanent mortar with dust as compared to

water. However further improvements are essential. An evolution from
tar spraying through bituminous concrete to cement concrete, is the
cement grouting of water-bound macadam. But cement grouting is not
much effective because the treatment can at best check attrition in the
surface skin into which the grout may penetrate. The concrete road
has proved a success in America. It has longer life and is cheaper to
maintain. It offers a smooth surface for fast traffic, and can be given
gritty finish by belting which gives sufficient foothold for horses. It
requires less frequent closures for repairs and needs reduced annual
demand for renewal metal. The comparison of water bound macadam
roads whose normal life is 3 years, and concrete roads having a life of
15 years has shown that concrete roads are a better financial
proposition in addition to other advantages.

Lastly it is stressed that there is a great need for the collaboration of
local governments for the framing of specification of roads and
mechanical vehicles. The continuous import of military vehicles for
commercial use will lead us to destruction. It can be safely stated that
there are many openings in Punjab for the mechanical transport
provided good, economical and sufficient number of roads can be
constructed.

Note :-
Paper No. 65 appeared at pages 101 to 132 of the Proceedings of
Punjab Engineering Congress 1920, Vol. VIIL. There are 2 Plates
and further 10 pages of discussions.
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Mechanical transport is the need of the time and more and better
roads are necessary for the fulfillment of transport requirements. In
addition to this, careful selection of road vehicle compatible to the
quality of local roads will pay in the long run. The obvious advantage of
road over railway is the free accessibility of the former.

In the assessment of the success of any proposed road, the appreciation
of land values and revenues, the increased efficiency of administration,
the reduction of crime and political enlightenment are the vital plus
factors and must be considered. Commercial possibilities, probable
effect on roads and possible future road policy are the subjects which
are discussed in this paper.

Mechanical transport may be defined as the carriage of passengers and
goods by mechanically propelled vehicles which can be steered unlike
vehicles which run on fixed tracks. Bullock carts ruin the roads and
need to be discouraged. The discussion in this paper is only on the
commercial goods or passengers vehicles capable of carrying one ton or
more in the first case and ten or more passengers in the second. The
petrol motor lorry, the steam truck and the steam train are the various
types of mechanical transport vehicles. The steam truck and steam
train tried around 1873 are now ruled out as unsuitiable because of the
heavy destruction caused to roads by steel tyres. Their design is based
on wrong assumptions and ignores the well known theory of three
point contact. Of the remaining two choices, steam lorry may also be
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excluded because of the delicacy of its machinery. Dirty or silt laden
water can destroy or choke the boiler of the engine. The choice
considered in the paper is, therefore, restricted to motor lorry only.

Good level roads, no interruptions, no competition from other modes of
transport, steady and regular traffic in both directions, and lead of such
a length that the lorry can do a single trip in a day, are the ideal
conditions for the commercial success of mechanical transport. A
combination of all such favourable factors is never found in actual
practice. Running cost curves showing unit costs against capacities of
lorry and against annual mileages are useful in the determination of
the commercial possibilities. It is deduced from thee curves that the
optimal benefits can be obtained by running a 4-ton lorry, for 33 miles
per day, for a 300 day year. These deductions may be termed as unduly
optimistic as thise ignore useless journeys and partial loads. However
additional benefits, such as fixation of a trailer with the lorry etc., are
.also ignored. Thus these conclusions can be considered more or less
realistic. ;

A specific case of Lyallpur and Jaranwala 25 miles apart, is considered
in detail for the comparison of different available options of
communications. This distance can be currently covered by railway via
Chichoki Mallian (cne train a day, fare Rs. 1-13-6, distance of 118 miles
and time of 7 hours), or rather uncomfortably in two stages by tum-tum
(direct distance of 26 miles, fare Rs. 1 and time of about 5 hours).
These options were compared with a 4-ton motor lorry service which
can carry 18 to 50 passengers charging ahout Rs, 1 per passenger. With
one as stand-by, a daily service in each direction of three trips or 75
miles per lorry could be kept up. The total cost of running a lorry at
about 2.5 annas per ton-mile would be Rs. 32,000 a year inclusive of
stand-by lorry charges. The total earnings will be Rs. 40,500 a year at
75 percent of full load earning, which shows good profit. This example
manifests the clear advantage and superiority of mechanical road
transport over other alternatives.

For the comparison of different means of goods transportation, Lahore
Amritsar route was considered. The results showed very little
advantage of lorry service over results showed very little advantage of
lorry service over railway. However, if there is a demand of rapid
transit, the lorry rates could be increased to get handsome profit.
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