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1, ASIAN HIGHWAY

Mr. Tha Dok - S
Senior Engineer - )

Asian Highway Transport Technlcal Burean
ECAFE, T, N

- I have great pleasure in welcoming you all %o the Seminar én_hﬁgﬁ— .
way engineering for senior engineers. As you were aware, the expert
working groups of the Asian Highway for each zone had up fo 1961, bveen
meeting separately at different places in the three gones. In Fébruary
1962, the expert worklng groups on International nghways held a combined
meetlng at Bangkok, as it was considered advisable to provide from time
to time a common forum for the experts from all three zones to come
together to discuss problem of mutual interest and to pool knowledge
and experience so that the implementation of the International Highway

project could be accelerated:

The first Jjoint session of the Expert VWorking Groups in February
1962 was followed by the second joint session at Bangkok in November
1962, 'The former session considered the report of the Reconnaissancé
Survey Team of the priority route A-)l from Calecutta to Bangkek. It
included the Indonesian Highways within the International Highway net-
work and dezlt with other matters. The laiter session took up among
other items the report of the reconnaissance survey team of priority
routes A-1 gnd A-2 in Afghenistan, Iran and part of West Pakistan.

An application on a regional basis was submitted to the United
Nations Special Fund in June 1963 for financial assistance to carry
out pre—investment surveys in Afghanistan, Iran and Pekistan., OF
the 14 countries directly concerned with the International Asian
Highways, 13 signed and the only remaining country was developing its
roads either through its own efforts or through biiateral assistance.
In Afghanistan, a change in the requirements was considered necessary
and instead of a pre-investment sunvey from Ksbul to Jallalabad, a
pre-investment survey from Kabul o Herat on the direct route was
considered more pressing.

In October 1963, a zonal meeting was held at Kabul for zone III
which discussed the third reconnaissance survey in Indonesia of the
Asian Highwzy route A-25 and part of A-2. The third joint session
was held at Bangkok in August 1964 which considered, among—other
matters, the report of the economic and engineering feasibility

surveys of the Bast-West highway in Nepal (A-2).
-2 =



The first Co-ordinating Committee meeting in April 1965 directed the
preparation of a check list of work requirements including manpower,
materials and equipment for the Asian Highway project as well as to
work out & Five—-Year Flan for completing the priority routes in such

a menner that at least one route should be completed by 1970 connecting

all the Asien Highway countries. T

The second Co-ordinating Committee meeting in September 1966 ap-
proved the tentative Five-Year Plan and the representatives attending
the session signed the application to UNDP (Special Fund) for an
Tngtitutional Suppoti to the Asian Highway Co-ordinating bommittee as
well as for establishing and expanding highway research and testing

laboratories and training in the Asian Highway countries.

The third session of the Co-ordinating Committee in August 1967
was historic in that representatives from 10 cobniries signed the
Plan of Operation for the Ingtitutional Support and agreed to the
formation of an Advisory Board. Subsequently, two more countries

signed the Plan of Operation.

The fourth session of the Asian Highwzy Co-ordinating Commitiee
at Bangkok in October 1968 reviewed the current siatus of the Asian
Highway end its five-yeer plan, epproved the action tfaken by its
Transport Technical Bureau in implementing the programme of work for
the first project~year 1968,and approved the programme of work
proposed for the second project-year 1969 +Hogether with the budget
for 1969,

Among other matters, the Committee considered various proposzls
end recommendations for holding an Asian Highway Motor Rally from
Vientiane to Singapore by way of Bangkok and Xuala Lumpur in April 1969,
The first meeting of the Asian Highway Hotor Rally Commitiee was held
on 17 September 1968 and the second meeting from 14 $o 15 October 1968.

The zdvisory Board to the Asian Highway Co—ordinating Committee
held its first meeting at Bangkok from 20 +to 24 September 1968. The
Astan Highway Co-ordinating Committee examined the report and approved
the priorities of the work programme., It also reviewed the work done

in the development of international highway traffic in connection with



the easing of frontier and. other formalities, the preparation of basic

data for travellers, highuway classification and design standards establish-
ment of a documentation center, and a survey of ancillary services and
facilities.

The experts on the Asian Highway zone I had a meeting at Bangkok
in December 1965 for laying down  the basic principles and criteria
for the establishment of research centre and training facilities at
different levels.

A recomngissance survey of the Asian Highway prioriiy routes
in Laos was carried out in Decehlmber 1964 while another recommaissance

survey was undertaken in Cambodia in November 1965.

You may recall that zbout eight years have now elapsed since
the ECAFE project on the Asian Highway was initiated and it is gratify-
ing to note how much progress has been made towards its implementation.
The latest achievement is the fact that the application to the United
Nations Development Programme for institutional support for the Asian

Highway was sanctioned and the Plan of Operation signed.

Everyone will agree that, for the smooth and easy flow of inter—
national traffic, many frontier formalities and administrative arrange—
ments will have to be eased and a general agreement arrived at on the
uniformity of road signs and signals, pavement markings and signs for

Toad works.

Ribbon development problems in the countries concerned in respect
of the Asian Highway will also have to be considered, together with a
proposal for providing new or improving ancillary services and
facilities along the Asian Highways. The Code on a Uniform System of
Road Works as alreay drafied has’been printed, The outcome of delibera-
tions of the TN Conference on ﬁoad Traffic held in Vienna will soon
be known and further aciion on the Code on a uniform signs and signals
will largely depend on the decisions after the deliberations,
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DEVELOPING COUN"‘RIES oo
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Delivered at the Meeting on Productive
Employment in Construction in Asis
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A

The modern technigues for all types pf construction are becoming
more and more machine oriented. -- The use of construction eguipment
not only quickens the pace but also ensures high quality of output
vhich is essential for the successful execution of works in ac—
cordance with modern specifications. In developing countries, however,
it is not a}ways possible to acquire all the necessary construction
equipment, first?y,'becauge dhe machines have usually to be imported,
invelving foreign exchange costs, and, in some cases, considerable
delays in delivery, and secondly, for want of trained personnel their
efficient use and proper maintenance cannot be ensured. But above all
the utilisa#ion of mznual labour cannot be given up, in all cases,
without causing serious unemployment problems with obvious repercus-
gions, both social and political. In a number of developing
countries, the population is already large and is increasing at some
2 1/2 per cent per annum with even greater increases in the labour
force, and‘therefore there is a’stroﬁg cage to use manual labour on.
construction works to the maximum exteﬁt possgible, compatibleiwith
economy and quality control. The use of equipment might therefore
be limited to ;i%uations where works cannot be executed efficiently

without machines.

The construction of roads is one of the first pre-requisites
for a development programme in the developing countries. Since
the activity has to be spread over the entire country, it lends
itself admirably to the employment of labour on a large scale.

The use of sophisticated machines should thus be confined to those
items of construction where execution is not practicable by

manual labour alone,



With the exception of very high-class roads, such as an express-
way, it will generally be poasible to carry out most of the works by
manual labour yith the help of road rollers only. The first item
of work in this connection is land clearance which may be done
entirely by manual labour., The next main group of items include
earthworks involving the following operations:—

(a) excavating earth in borrow pits or cubttings;
(b) carrying earth from borrow pit to road alignment;
(¢) spreading earth in road embankment in layerss

(d) compaction.

The first three operations can easily be carried out by manual
labour where the lead is not great. The fourth operation, however,
will require the use of a smooth-wheeled road roller or some other

type roller.

Vhere the soil, as naturally available, has poor bearing pro-—
perties it will be necessary to strengthen and stabilise it by
either mechanical m:ans, such as through the admixture of coarse
angular material, or by chemical means - using lime, cemen® or
bitumen., Thorough mixing by hand is difficult to achieve and
manual labour in this operation is less efficient than machinery;
however since the stabilised layer is only to the order of &% to

12" the totzl volume of work involved may not be large.

If the road bank consists of a very high embankment such as at
the approaches o a bridge or fly-over, the quantity of earth is
very large and the borrow area has to be located far away. In
such circumstances, it would be economical to move the earth with
the helps of motorized scrapers, dumpers or irucks. In such.
cases manual labour may not only be not so efficient but also un-
economical. This is clear from Figures 1 and 2 which compare the
unit cost of earth work by manual labour and machines.

In regard to the construction of road pavement the work can
be divided into two parts:-

(a) the base course;

(b) +the wearing course.



In developing countries the base course generally consists of a
layer of soling followed by a layer of water-bound-macadam., Thig
type of construction can be efficiently carried out by manuil labour.
The soling consists of a layer of 6" to 9" stone boulders (if stone
is available) or one or two layers of bricks. Water-bound-macadam
consists of single size stone ballast with suitable soil binder.

In many situations guarrying of stone end breaking it to single size
ballast can be done by manual labour but if the requirement for sitone

is large, stone crushers will have to be installed.

For roads having very heavy traffic the use of soling and water—
bound-macadam is not advisable because the pavement is likely to
deform under the heavy traffic. Modern specifications for such
roads demand the use of graded gravel availsble either from natural

deposits or made artificially by crushing rock.
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Where such specifications are adopted “the use of manual 1abour will

be much reduced.._ The compactlon of- gravel base mabterigls. is done in
the same way as the compactlonrof soil. " Since roads with very heavy
traffic will be relatively fewer .in developing.countries; major portion
of construction work may be carried out with soling and vater-bound-

mzcadam so that manual labour can be used guite extensively.

A. common- wearing course for roads in develbﬁing countries
consists of one or two. coats of surface dressing i.e. painting with
bitumen and blinding the surface. with small sized stone grit. This
work can be done efficiently by manual labour using handpump sprayers
for spreading the bitumen. The stone grit is-also spread over the
painted surface by manual labour... No doéubt the use of mechanical
sprayers and gritters is found to be more efficient and it should
be adopted 1ncreaszng1y as sztuatlon permits. The equipment is not

costly and should be within the reach of every developing country.

For roads with heavy traffic, surface dressing has to be re-
Placed by a more durable surface such as a bituminous carpet
either open graded, for comparatively lighter. traffie, or
asphaltic concrete for heavier traffic., With both methods bitumen
is mixed with stone chips., The mixing can be done efficiently
only with the help of proper bitumen mixers. However, the roads
that will require heavy treatment of this klnd will not be many, to
start with, in the developing countries and therefore the use of
bitumen mixers would be limited, '

In the foregoing paragraphs some of the problems of road construction
pertaining to labour and machinery have been discussed in = general
manner. There can, however, be no hard and fast rules for deciding
the choice in the use of labour or equipment. Situations are bound

to differ from place %o place in each developing country. Some of

the main considerations that would influence the decision are detailed

in subsequent paragraphs,

Untill construction equipment is manufactured to a large extent
within the country itself, it would be necessary to restrict the use
of equipment to unavoidable situations only.

Such situations would be:

- 10 -



(a)

()

(c)

(a)

(e)

- i -
For very high—class road construction such as an expressway where

modern specifications must be rigidly applied, the uge- of
sophisticated construction equipment is inescapable because
quality control must be fully enforced. Equipment must be used.

even if it has to be impoxrited.

T'or the construction of large works especially when they have to
be completed in a limited pericd of time, the use of mechanical
equipment is essential so that the labour force employed on the
site does not become too unwieldy bhesidss creating administrative
problems. The employment of a very large number of workmen also
creates the problem of their housing and welfare which is not
easy to solve in remote areas through which the roads

generally pass.

Certain works such as excavation in rock and stabilisation of
goil with the admixture of lime, cement or bitumen; mixing
bitumen and stone aggregate for bituminous carpets; mixing
cement conecrete for pavement, would require the use of mechanical
gquipment for efficient working since the output from manual

lzbour in these cases is not satisfactory.

The use of smooth-wheeled powered road rollers of 8-10 tons weight
is indispensable on all rosd works. Manual labour is unzble o
replace them. MNany developing countries have developed plants
for the complete and partial manufacture within the country.
The roller is used for:

(1) compacting subgrade and earth works to formulation

(2) compacting stone soling and water-bound-macadams
(3; compacting graded gravel bases;

compacting bituminous surface courses.

Depending on the nature of the soil, it is sometimes more ef-
ficient to compact earthworks with rubber tyred or sheeps~foot
rollers, but the ordinary smooth-wheeled road roller can do the

job fairly well if special type rollers are not available.

4 motor grader is a very useful piece of equipment for dressing
earthworks or for shaping and maintaining the side slopes of

banks, or for meintenance of earth or gravel surfaces.

- 11 -



. The quality of work achieved by“this machine ig much superior
- to that obtainable by manual labour.. The work involved in the
operation of motor-grader is guite simple. DBut it is not an
_indispensable piece of equipment if labour is plentiful and =

littlo lowering of quality can do no harm to the road work as

a whole,

{(f) A pavemeni-laying machine either for bituminous or concrete
pavement, is also a very useful implement and the quality ol itas
output cannot be matched by the work carried out By manual labour,
Here again, as in the case of motor grader, it is possible to do
away with fhe machine if one is hard pressed for funds for in-
vegiment in equipment. The work can be executed by menual
labour though the quality of surfacing would suffer to scme

extent.

(g) T¥or producing high quality cement concrete, it is essentiazl
to control the sise and grading of the coarse and fine ag~
gregates and also to proportion them by weight., Simple weigh-
batching plant is therefores necessary for concrete roads. This
part of work cannot be done efficiently by manual labour and
no compromise with quality can be permitted in this case,
because an indifferent mix of cement concrete will seriousiy

affect the strength of the finished pavement.

(h) In difficult terrain such as woterlogged areas, it is sometimss
economical to employ earth-moving equipment for embankment
construciion, because the ouitput of manual labour for excavation
in moist soil, especially with a long lead, is low. A detailed
analysis of such a case was carried out by iessrs., Amman and
Vhitney International Ltd., for the Dacce — Caittagong highver
in September 1965. 1 was found that as the working seasoun is
short due to the area being flooded during the rainy season,
30,000 labourers were required to complete 13,780,000 cubic
yards of earthworks in three construction seasons. The cost
worked out to $0.95 per cubic yard. ¥With mechrical equipment

using 20 cubic yard scrapers the cost worked out to $0.53 per



cubic yard. The calculations are given in Appendix I. This
shows that the cost with manual labour would be 1,72 times the
cost with mechanical eguipment. Even in such eircumstances
favourable so much more for work with machines, the government
may sometimes prefer to use manual labour from social and other

economic considerations,

The succass or otherwise of the use of construction equipment
ultimately depends on the economy that can be brought about by its
use. This in turn will depenﬁ on the efficiency with which the equip-
ment can be used on the works., The upkeep of the equipment therefore,
is g very important factor. The developing countries face considerable
difficulty in this respect except where the eguipment is produced
locally. Equipment, being expensive, must be used intensively in
order to keep unit costs down. Uninterrupted working depends on the
manner in which the plants is serviced and repaired.  For this
purpose good workshop facilities must be availsble centrally for
heavy repairs and at each site for minor repairs. in adequata supply
of spare paris should be held, which is difficult when the parts have
to be imported. Often the multinlicity of machine-makes, renders the
problem still more complicated, it is therefore advisable to restrict

procurcment to as few makes as possible.

Mnother important aspect of mechanised working is the skill with
which they are run and used. The operator thus plays a very vital
role and it is therefore essential to improve the quality of operators
by giving them proper training at well equipped institutions, manned
by suitable instructoms. Similar training is also required for main-
tenance mechanics and foremen responsible for the upkeep, repair and

overhaul of the machines,

The ultimate success of working with mechanical equipment will
largely depend on the efficiency with which the whole organisation is
administered, Vhen large investments are involved it is necessary to

ensure that:

(a) the right type of equipment is obtained:
(b} the equipment is utilised to the maximum extent possible - if

- 13 -



necessary work should be earried out in more than one shift and

incentives in the form of performance bonuses permitteds
{(c) the operators and mechanies are well trained;

(a) servicing and repair facilities are available in properly equipped
workshops;

(e) an efficient system of working and control is established so
that the equipment receives due care in regard to daily and
periodic servicing, is overhauled and repaired at the proper

time, gives the rated output of work and is not kept idle for
want of spare parts.

These are matters which a good administrationican enforce,

Construction equipment is being improved all the time. The
larger the output from a piece of plant the greater is its working
economy. The tendency therefore is to increase the size and to
provide very sophisticated systems of control, many of which are
electronic. The developing countries have, however, to be careful
to choose only such equipment as they can maintain with the limited
means at their disposal for operation and repairs. Very sophisticated
machines should be avoided. Giant size machines also may not be
suitable because the quantity of work at one spot may not be suf-
ficient to keep the machine fully occupied. Since the total number
of available machines will be limited, it will be necessary to move
them from job to job, sometimes over long distances. The load
restriction for movement along roads due to weak bridges should be
kept in view before Ffixing the size of equipment. Portability of
equipment after partial dismantlement would be of added advantage
in movement,

The nature of work in developing countries involves mainly
simple type of construction. No doubt there will be some cases of
high quality road construction especially near large towms where
traffic may be very heavy and such projects would need the advanced
equipment. But by and large, the works are usually much simpler
and may be iackled with simpler equipment. Advantage should be
taken of this situation and plant of comparatively simple type should
be procured gince it will not only be less expensive in initial cost

but will also be easier to maintain. It is someiimes argued that

- 14 -



the more sophisticated equipment would be more economical as a whole.
This may not be disputed in theory, but the chances of such complicated
equipment being well operated and maintained fgr continuous working

are generally remote in the developing countries and therefore the

economy anticipated from such equipment may never be achieved.

It is clear that for a considerable time the developing countries
will econtinue to utilise manual labour for z large proportion of their
works. Mechanisation of construction will be adopted in special oir-
cumstances only and even then substantial manual labour would be
gimultaneously employed. The use of manual labour with as high an
efficiency as possible is therefore o be aimed at. The labour musi
be assisted to give their best by ensuring that:

(a) the working conditions are congenial,
(b) the personnel maintain good health;

(e) the working tools are appropriate, well maintained and can be
.conveniently handled;

(d) specialised training both initial and periodical is given
for jobs which are skilled or semi-skilled.

The location of roadworks is generally far away from inhabited
areas, It is thus incumbent on the employer o provide temporary
housing facilities for the workmen, Along with dwelling places, it
is also necessary to arrange water supply, sanitation and transport
if' the distance from the site of work is long. Investment in these

amenities should pay off in +the form of better output from the labourer.

Arrangements for medical care and recreation are also very
important. They will constitute an insurance against work loss due
to sickness. The personnel will also be more active and willing to
works will be in areas where malaria and water-borne diseases have
to be countered, in which circumstances medical facilities will be

indispensable,

It 1s customary in some countries for the labourers to bring
their own small tools. This is not zlways conductive to maximum
output since the labourers are inclined to use the old-fashioned

tools which may not be in good condition, Even when the advantages

- 15 -



of improved tools are known to them, they may not be able to afford
them. The use of wheel barrows, improvéd types of_shovel, light weight
pans of aluminium in place of heavier iron pans or baskets for carrying
earth by head load, etc., would help a great deal in improving output.
The employer should be willing to invest money on these articles be-

cause of the advantages they bring to him in the form of higher output.

There may be many ways of doing an item of work, but there will
be only one way in which it can be carried out most efficiently. It
would be necessary to train the workmen to adopt the most appropriate
manner of working otherwise each will work according to his own in-
clination and unknowingly become accustomed to less efficient manners
of working. A training programme for all types of labour should
therefore be arranged and the workers encouraged by incentives to
undergo this training. Even the familiar skills of the mason,
carpenier, blacksmiths, etc. require training to improve the ef-

ficiency and output.

The poinis discussed in the foregoing paragraphs may be well
illusirated by taking the example of execution of earthworks for a

road formation,

Before the work is undertaken a detailed survey of soils all
along the alignment has to be undertaken to ascertain the properties
of available soils, The bank should be made of a suitable soil which
should be sandy in nature, If, however, heavy clay soil alone is
available as is sometimes the case, it may be necessary to import
better soil over some distance or to modify and stabilise the soil
by mixing lime. The work involved will thus be:

(2) When soil properties are adequate, it is excavated from the
borrow pits located on both sides of the road alignment and at

a short distance away. The excavation as well as carrying onto

the road formation can both be done entirely by mannual labour.

Spreading of earth in 9" layers for embankment can also be done

by manual labour. Hach layer has to be compacted to proper

density by means of ordinary smooth-wheeled road rolliers ox

alternatively by double drum sheeps—-foot rollers towed by 120

to 150 h.p. tractors. The moisture in the soil has to be

~ 16 -



(v)

maintained@ optimum moisture content by sprinkling water from
water tankers where the soil is too dry. Watering and compaction
has thus to be carried out with the 'help of equipment with labour
conformed to the operation of the machines.

During the course of compaction it is necessary to dress the soil
layers to ensure uniform thickness. This may be done by manual
labour where motor graders are not available, The soil layer

is tesied for correct densiiy from time to time by iaboratory
staff, After the first layer has attained the specified densaty,
the second layer is laid and compacted., In this way the embank-
ment is built to the required height,

When the bearing properties of the soil are inadequate but never—
theless not too poor, the embankment up to 18" to 24" below the
full height is made from the local soil as before, The remain-
ing 18" to 24" is made up by using stabilised soil of the
required strength which is derived from the process of stabiliza-
tion. The work of mixing the soil with other ingredients for
stabilisation has to be carried out by mechanical equipment such
as rotovators since manual labour is not very effective for +his
part of the work. Compaction, after adding water where necessary,
has %o be done again by equipment. Thus the use of manuzl

lzbour in the construction of stabilised earth pavements would

be very limited.

In the last case where the soil is heavy clay of negligible
bearing strength it may be economical to remove this soil to
certain depth and replace it with imported so0il and then form

the bank also with imported soil provided such a soil is available
within reasonable distance. The haulage of soil will have to

be carried out with the help of mechanical egquipment such as
gcrapers, dumpers or trucks. The earthworks on the road forma-
tion may hovever be done in the same way as for (a). A combina—
tion of men and machines is thus possible in this case., If
suitable soil is not available within reasonable distance, the

heavy clay scil itself will have to be modified by use of

- 17 -



chemicals such as lime. Mixing and compaction will require use
of equipment in the same way as for the top soil for the bank as
outlined in (b).- Very litile manual labour can, therefore, be
used in this situation,

A general zppraisal of the suitability of manual and mechanical
methods for various highway construction operations for adoption in
developing countries, compiled in a tabular form by Professor S. R.
Mehra, Director, Central Road Research Institute, New Delhi, India,

is attached in Appendix II.

All countries of E.C.A.F.E, region do not have similar problems,
Vhile countries like Ceylon, India, Indonesia and Pakistan have a
great pressure of population, due to which they have to prefer using
manual labour sometimes even in circumstances where its use is ap-
parently more expensive than that of machines other countries like
Cambodia, Malaysia and Thailand have socarcity of labour, The use of
machines in the latter case is essential and will be limited only by
the consideration of availability of foreign exchange till such time

as the machines ars produced locally.

Conclusion

¥hile a great deal of work connected with road construction can
be carried out economically by manual labour, which is plentiful in
most of the developing countries, there are certain items of work,
such as rock cutting, stabilisatazon of soil, preparing bituminous mix
for pavement, mixing cement concrete, ete. for which mechanical equip-
ment is unavoidable. The degree of mechanisation will, however, vary
from country to country according to labour and economic situation
prevailing at the time, In many cases a combination of labour and

machine will be most suitable,

Where the pressure of population is a live problem, manual lszbour
will have to be given some preference. Its efficiency can be

increased by:

(1) Improving the quality of output by giving the labourer
aedequate training,

- 18 -



(2) Providing suitable tools.

(3) Establishing suitable labour - machine combinations for
working with the object of using machines %o the minimum
extent possible, -

In the selection of eguipment, care has to be exercised o procure

simple types, not too large in sizeiand capable of being moved from
place to place along ordinary roads, Multiplicity of make should be

avoided,

Training of operators and mechanics should be arranged extensive-
ly and workshop facilities should be provided within easy reach of

work sites.

A system of procurement and storage of spare parts for quick
supply to maintenance organisations should be estzblished to
prevent losses due to idle equipment,

An efficient administrative system should be developed to co-
ordingte and control the working so as to eliminagte unproductive

machine time and to ensure maximum output during operstion.

- 19 -



APPENDIX 1

Calculation for Cost of Earth-Work by
-Manual Tabour-and by Machine
DACCA — CHITTAGONG Road

I. EQUIPNENT-HOURLY RATE ANALYSTIS

- POL: 80% F.E. - 20% R.s.
Field Maintenance: 50% F.E. - 50% Rs.

Costs
Foreign
Total Exchange Local

FARM TRACTOR -~ $8,250 CIF 7
Depreciation 20% $1,650,00 $1,650.00 Rs.
Parts ' A 660.00 660,00
Shop T8 577.50 202,12 1,876.90
Interest-Insurance % 577.50 577.50
Storage 4% 330,00 1,650,00

46% $3,795.00 $3,089.62 Rs. 3,526.90
FIXED HR, CHARGE $ 2.70 3 2.19 Rs, 2.55
POL 30% .81 .81
Field Maintenance o .08 .40
Operator .25 .. 1,25
DIRECT HOUR COST . $ 3.84 $ 3.00 Rs. 4,20
Percent 100% 78% 22%
QFF-SET DISK HARROW - $6,100 CIF
Depreciation 25% $1,525.,00 $1,525.00 Rs.
Parts 15% 915,00 915,00
Shop 5% 305.00 106.75 991,25
Interest~Insurance 7% 427,00 427,00
Storage 4% . 244.00 1,220.00

56% $3,416.00 $2,973.75 Rs., 2,211,25
DIRECT HOUR COST $ 2.77 3 2.41 Rs, 1.80

Percent 100% 87% 13%

- 20 -



) ) Foreign .

Lot L Mokl e Local
D-7 CAT - $35,000 CIF normal use - --.% < - @ -« -
Charge {AGC) Formula T _ )
Depreciation 20% $°7,000.00 ~ $ 7,000.00 ' Ra. "~
Parts T 1/ 2% 2,625.00 ..2,625,00 .
Shop Expenses 7 Y= 2,625.00. T 920,00- .- .8,525.00
Interest-Insurance 7% 2,450,00 2,450.00 - - L
Storage 4% 1,400.00 . 7,000.00

46% $16,100.00  $12,995.00 Rs.15,525.00
FIXED HOUR COST | $ 11.43 8§ - 79-.2_3*5 - Rs. 11,00
Fuels 2% 2:52 - 2.39 65
Field Maintenance Yo .34 " 1,70

$  14.29 11.62 - Rs.  13.35

Local Operator .25 )
DIRBCT HOUR COST 14.54 11,62  Rs, 14,60
Percent 100% 80% ' 26% -
PNEUMATIC ROLLER — 50 TONS - $9,500 CIF
Deprociation 3% $ 3,135.00 § 3,135.00 Rs.
Parts 20% 1,900.,00 1,900.00
Shop 10% 950,00 332,50 3,087.50
Interest-Insurance 7% 665,00 665.00
Storage 4% 380,00 : 1,900,00

74% $ 7,030,000 $ 6,032,50 Rs. 4,987.50
FIXED HOUR CHARGE $ 4,99 % 4.28  Rs. 3.55
Field Maintenance ¥ .15 K +75
Iubes, etc. 5% .25 0.20 .25
DIRECT HOUR COST $ 5.39 4.48 Rs. 4.55
Percent 100% 83% 17%
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f Costs B

- 22 .

- T - 7 Foreign 7 - S
- ) "~ Total - ~ Exchange - . —local
,_'?D—8 CAT - $46,533 CIF . Z' o T s
_ Dopreciation . 208 . § 9 06.60 8 9,206.60 Rs. -
“Parts - T /2% ~ 3,189.97 ° 3,489.98 ‘ o
Shop L 37489.97 1,221,50 11,342, 35
nInterest—Insurance T -_f 3,257,31 3,257 31 -
Storage - - % 1,861, 32 9,306.60
‘ 46% $21,405.18  $17,275.39  Rs. 20,648. 95
HOURLY. FIXED CHARGE $ 15.20 $ 12,27 Rs,\ 14 65
Percent © 1008 819% g
‘Forwarded -- - - ‘ 8" 15,20 $ 12,27 Rs.  14.65
POL 2% _3.34 3.17 .85
Field Ha.:l.ntenance ’ .45 " 2,25
Operator .25 . 1.25
DIRECT GOST $ 19.24 $  15.44  Rs. 19.00
Percent  100% "80% 20%
A.C, PULL SCRAPER MOD - 315 15 STRUCK YDS —~ $15,000 C and F
Depreciation 207, $ 3,000,00 $ 3,000.00  Rs,
Parts 12.5% 1,875:.00 - 1,875.00
Shop 7.5% 1,125.00 393,75 3,656.25
Interest-Insurance 7% 1,050,00 1,050,00 )
Storage 600.00 3,000.00
515 $ 7,650.00 $ 6,318.75  Rs. 6,656,25
FIXED HOUR COST : 3 5.43 & 4.49 Rs. 4.70
Field Maintenance ¥ W16 .80
Lubes, etc, 5% .27 .22 .25
DIRECT HOUR COST $§. 5.8 & 4,71 Rs. 5.75
Percent 100% 80% 20%



Costs

Foreign
Total Exchange Local
MOTORISED GRADER, MEETUM - No, 12 CAT — $21,860 CIF _
Depreciation 20% $ 4,372.00 § 4,372.00  Rs.
Parts 71/  1,639.%0 1,639.50 -
Shop 7 /26 1,639.50 574.00 5,327.50
Interest-Insurance 7% 1,530.20 1,530.20
Storage 4% 874.40 4,372.00
465 $10,055.60 $ 8,115.70 Rs. 9,699.50
FIXED HOUR CHARGE 8 7.14 5.76 Rs. 6,90
POL — Fuels ot 1.57 1.49 0.40
Field Maintenance ¥ .21 1.05
Operator 25 1.25
DIRECT HOUR COST % 9.17 & 7.25 Rs. 9,60
Percent 100% 1% 21%
3 WHEEL ROLLER (RT TOWED) - $2,570 CIF
Depreciation 33% $ 848,10 ¢ 848.10 Rs.
Paris 20% 514,00 514,00
Shop 10% 257.00 89.95 835,25
Interest~Insurance 7% 179,90 179,90
Storage 4% 102,80 514,00
T4% $ 1,901.80 # 1,631.95 Rs. 1,349.25
DIRECT HOUR COST $ 1.35 3 1.16 Rs, 0,95
Percent 100% 86% 149
SHEEPFOOT ROLLER - $6,000 CIF
Depreciation 33% % 1,980.00 % 1,980.G0 Rs
Parts 15% 900,00 900,00
Shop 5% 300,00 105,00 975.00
Interest, etc. % 420.00 420.00
Storage 4% 240.00 1,200,00
64% $ 3,840.00 § 3,405,00 Rs. 2,175.00
FIXED HOUR COST 8 2.73 & 2.42 Rs. 1.55
Field Mzintenance k74 .08 .40
Iubes, etc. 5% .14 .11 .15
DIRECT EQUR COST $ 2.95 2.53 Rs. 2,10
Percent 100% 86% 14%
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1T. LABOUR RATES .- . o

CLASS 'RS.-DAY-8HR 25 DAY MONTH HOUR - BASED ON 200 HRS/MO
T MIN, MAX, MIN.,  MAX. MIN, MAX. ]
Coolies $ 15.75 $ 21.00 $0.0787 $0.105 without food
3 4 75.00 100,00 0.375 0.5 without food
Common - % 21,00 $ 26.25 $0,105 $0.131 n n
- 4 -4 100,00 125.00 0,50 0.625 - -
Semi-skilled $ 26,25 8§ 36.75 80,131 $0.183
5 7 $125,00 175.00 0.625 0.875 nt "
Skilled $ 36.75 $52.50 $0.183 80,26
7 10 175.00 120,00 0,875 1,25 n u
FOREMEN )
Cang-50 Men $ 73.50 $115,50 $0.3675 $0,5775 -
350,00 550.00 1.75 2.75 With food
Grade Poreman 73.50 115,50 0.3675 0.5775
350,00 550,00 1.75 2.75 U "
Shop-Mech. 63,00 123.90 0.315 0.6695
300.00 590,00 1.50 2.95 " n
Mechanic semi-gkilled 21.00 31,50 0.105 0.1575
100,00 150.00 0.50 0.75 " "
Mechanic skilled 32,55 52,50 0.1625 0.26 1/4 " n
155.00 250,00 0,775 1.25
OPERATORS -
All Tractors $ 34.65 % 50,40 $0.173 80,252
165,00 240,00 0.82% 1.20 u n
Shovel 34.65 50,50 0.173 0,252
165,00 240,00 0.825 1,20 it n
Dragline 34.65 50,50 0,173 0,252 n n
165,00 240,00 0.825 1,20
Mobile Crane 34,65 50,50 0,173 0,252
165,00 240.00 0,825 1,20 n n
3WH Rollex 34,65 50,50 0.173 0.252
165,00 240,00 0.825 1,20 " "
2 AX Tandem 28.35 44.10 0.14 0,22
135,00 210,00 0.625 1.05 " 1
3 AX Tandem 28.35 44.10 0.14 0,22

135,00 210.00 0,625 1.05 0" o

14 5 Concrete Mixer 23,00 44.10 0,116 0,22
110.00 210.00 0.55 1,05 u "

50 Pon/Hr Crusher 34,65 50,40 0,173 0,252
165.00 240,00 0,825 1,20 n 1
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III, EARTHMOVING COST ‘ANALYSIS: MANUAL LA?Q?R:h

1. FOUNDATTON TREATMENT

(a) 6 £+, height emﬁankhgnt .

yds.= * 9,300 ou, yds.

(b) Aree toe to ton = 37,5@6 8q. ;
- S DIRECT  TOPAL 1OCAL
() Tomy PRODUCTION ~ HRS. COST/HOUR  COST F.E.$ Rs.
A in § $ L
Plow 8,800 sy/hr. 4.50 = 2.50 11.25 9.79 T.30
Farm Tractor 8,800 sy/hr. 4.50 3.84 17.28 13.53 18.75
Disk | 4,400 sy/sr. 9,00  2.77  24.93 21,69  16.20
Farm Tractor 4,400 sy/hr. 9.00 3.84 34,56 27.06 . 37.50
Motor Grader 450 sy/hr. 20.00 9,18 183,60 145.79° 189.05
RT Roller 3,000 sy/hr. 13.00  1.35  17.55 15.09 12,30
Farm Practor 3,000 sy/hr. 13,00 3.84 19.92 39.09 54.15
Sheepfoot 220 cy/hr., 42.50 . 2.95 125,37 107.57 . 88,00
D-7 Tractor 200 cy/br. 42.50 14,55 618,37 494,08 621,45
50 Ton RT Roller 3,000 cy/hr. 3.00 5.39 16,17 13.42 13,75
D-7 Tractor 3,000 cy/hr. 3.00 14,55 = 43.65 34.88 43.85
TOTAL 1,142,65 921,99 1,103,30
% 80.7 19.3
Unit cost $0.03 per sq., yd.
2, EMBANKMENT
(a) 6 £t. height
(b) 12 layers - 366,804 8q. yds. Average layer = 30,567 sq. yds.
(c) 79,200 cu, yds. loose
(a) ITEM
BORROW
Plow 8,800 sy/br. 42,00 2,50 105,00 91.35 68.25
Disk 4,400 sy/hr. 83,00 2.77 230,00 200.10  149.50
Tractor, 90 hp. 125,00 3.84  480.00 375.84  520.80
D-8 Bulldozer 400 cy/hr., 200.00 19,25 3,850.00 3,087.70 3,811,50

TOTAL
7

Unit cost 30,06 cu, yd,

- 25 =

4,665,00

3,154.99 4,550.05

81.0 19,0
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L - DIRECT TOTAL Local
"'“PRODUCTION " mRs, COST/HOUR - COST = F.E.$ Rs.
7 } : . In $ $
3, EXCAVﬁTION AND SPREAD (17,600 ow.yd/asy) o
Coolies 316,800,00 0.105 33,264,00 166, 320,00
Gang Foreman - B [ 340 00, 0.577 3,656.00 ~18,280.00
Grade Foreman 72.00 0.577 - 42.00 210,00
Fore:.gn Supervisor 36,00 13.06 470.00 329.00 705,00
- POTAL 37,432.00 329,00 185,515,00
% 0.88 99,12
Unit cost $0.47 -cu., yd.
COMPACTION - - .
3-wheel Roller': 3,300 sy/hr. 123.00 1,35 166,05  142.80 116,25
Ferm Tractor 3,000 sy/hr, 123,00 3.84 472.23 369.76 513.35
Sheepsfoot Roller 220 cy/hr. 360,00 2,95 1,062,00 911,20 754,00
D-7 Cat - . 220 cy/hr. 360.00 14,55 5,238.00 4,185.62  5,261.90
Motor Grader 1,500 sy/hr. 245.00 9.18  2,249.10 1,785.78 2, 316,60
TQTAL 9,187.38 17,395.16  8,961.10
% 80.5 19.5
L Unit cost $0.12 per cu, yd.
SUMMARY
(a) Foundation Treatment $0.03/sq. yd.
(b) Borrow $0.06/cu. yd.
Excavation and spread $0.47/cu. yd,
Compaction 80.12/cu. yd.
Sub-total $0.68/cu, yd.
Plus 2% $0.01/cu. ya,
Plus 25% $0.17/cu, yd.
SUB-TOTAL $0.86/cu, yd.
Profit - 10% $0.08/cu. yd.
TOTAL $0.95/cu. yd. in place
38% in 62% in Rs,
$0, 37 $0,58



7EARTHI\’IOVDTG CoST ANALYSIS' MACHINE LABOUR. - S
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IV,
(a) Scraper ?roduotion. 20 cu. yd. hea,ped pull scrapers with D—BS for
power and 1 pusher for 3 wnits, 50% B - 130_cu. yd/hr.. Aviw‘,
. DIRBCT  TOTAL
(v) - ITEM PRODUGTION ~ HRS. COST/HOUR COST $ _Rs,
- - . in 3 8 -
Borrow: Ploughing and Aerating (79,200 cu. yds.) -
Plow ] 42 - 2,50 105.00 91,35 68,25
Disk 83 2.77 230.00 200, 10 149,50
Tractor 125 3.84 480,00 375.84 520,80
TOTAL 815.00 667,29 ?3{3.55
Scraper 610  -5.87 3,581.00 2,872,00 3,545.00
D-8 Pull 610 19,25 11,742,00  4,758.00 34,920.00
D-8 Push 200 19.25 3,850.00  3,107.00C. 3,715,00
TOTAL 19,173.00 10,737.00 42,180,00
Unit Cost $0.25 per cu.yd.
Compaction Unit Cost $0.12 per cu.yd. {(as before)
Personnel:
Foreign Superintendent 36 13,06 470,00 329,00 705,00
Grade Foreman 144 0.577 84.00 420,00
ZOTAL 554.00 329,00 1,125.00
Unit Cost $0.01 per cu.yd.
SUMMARY
Borrow $0.25/ cu.yd.
Compaction $0.12/ cu.yd.
Personnel $0,01/ cu,yd.
Sub-total $0.38/cu,yd.
Plus, 2% $0.01/cu.yd.
Plus 25% $0.01/cu.yd.
Sub-total $0.48/ cu.yd.
Profit 10% $0.05/ cu.yd.
TOTAL $0.53/cu.yd. in place
COST 64% in § 364 in Rs,



;. APPENDIX 2

- Suitability of Manual/Mechaniecal ¥Methods for Various

Highway Construction.Operations in Developing Countries

:

1

3, - TYPE OF . o METHOD_OF‘CONSTRUGTION
Wo,  CONSTRUCTION OFERATIONS IN DEVELOPING COUNTRIES
1{ Clearing operations | Preparation of . -| By manual labour
: . . - .| ground ot
2| Barthwork Excavation By manuazl labour
Transportation By manual labour with
E the help of wheelbarrows
for small leads, and with
trucks for longer leads
Compaction” With power rollers
3| Boil stabilisation | Borrowing of soil By manual labour

4

Granular bases and
surface courses

Pulverising_of goil

Adding stabiliser
to the soil

Dry mixing

Adding required
moisture

Wet mixing
Compaction

Laying of
aggregate

Possible in most cases by
manual labour even though
light and heavy machinery
can do the job more
efficiently and economi-
cally

By manual labour

Pogsible hy manmal

lzbour, even though _
machinery would be better
and cheaper

By manual labour

By manual labour

With power rollers

By manual labour
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S. TYFE OF

Nol COWSTRUCTION

OPERATIONS - -

METHOD OF CONSTRUCTION
TN DEVELOPING “COUNTRIES

"

5{ Cement concrete

(a) surface
dressing

Maintenance

6|Bituminous pavements

BEarth roads

Surfaced roads

Adding filler
material -~

Watering
Rolling
Batching of
ageregates

Hixing

Spreading of
the mix

Corpaction

TFinishing and
jointing

Spraying of
bitumen

Spreading of stone

chips

Rolling

For meinigining

concentrated
lengzihs

For maintaining
scattered lengths

By, manual labour -

By mahualflabour

By'power,rolleré_

By small capacity with
batichers using manual
methods for loading

Mechanicel — using -
driven concrete mixers

By manual labour
Mechanical with small
hand-operated vibration

screeds

Henual — by manal
skilled labour

Light binder district
Light gritters

With power rollers

Lignt graders

By manual labour

By manual lagbour,
preferably wilh some
of transport i.e.
bicycles, or moitor-
cycles or light trucks
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5.}, TYPE oOF ; . METHOD OF CONSTRUCTION
No!  CONSTRUCTTON = - . ORERATIONS - | o RIOPING GOUNTRIES
(b) Qpeﬂgrgﬁeq U |Mixing T oy Mechanical - by using
© 7 “premix surfac~} - - : mechanical mixers
ings - ! :
Laying By manual labour |
Rolling _ Yith power rollersl

(c) Grouted macadam

(d) -Asphaltic -
concrete

T|Quarrying and

crushing

(a) Large quarrying

(b) Small quarrying

(c) Small-scale
crushing of
graded stpna

(d) Breaking into
single size
stone

Laying of aggregate

Spraying of
bitumen -

Rolling
Mixing
Iaying

Rolling

Quarrying crushing

Quarrying crushing

By manual labour

By manﬁal labour

With power rollers’

With hot mix plants and
pug-mill mixers

With mechaniecal pavers

By using power rollers

¥ull mechanisation

By manual labour

Portable mechanical
crushers
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3., ROAD CONDITIONS IN THATLAND

Mr, Seree Suebsanguan
Deputy Director, Construction D1v1310n,
Department of Highways, Thailand

Before 1965 there were about 9,200 kilometers of road (Primary
and secondary systems) in Thailand, about 4,500 kilometers were paved,
the rest of them were crushed stone, laterite or dirt roads. The ones:
that already paved were rapidly and severely damaged by the heavy
$rucks which increased very rapidly in numbers due to the gowing
economy, The government of Thailand had therefore set up a road
construction and rehabilitation programme early in 1965, This plan
set out to improve the primary and secondary route either by new
construction or rehabilitation as the economy of the transportation
called for, 3By rehabilitation, we improved mainly the structure of
the existing roads to have good and sufficient base course with
asphalt surface. We tried not to relocate the new alignment and
changed the geometric standards of the existing roads in order that
we could speed up our works and our roads could be paved more kilo-
meters as much as possible so that it could keep pace with the

transportation needs of the growing conomy of the country.

This highway development plan started in 1965 and will be ended
1971. It would cover some 8,200 kilometers of road, primary and
secondary system, in all parts of the country, Parts of this 8,200
kilometers would be carried through government budget and +the others
through World Bank loan, The World Bank projects were concentirated
meinly on primary system which are the main trunk line of roads in
the country. The government projects covered the rest either by
mz jor improvement or rehabilitation. This project originally were
estimated to amount to about 537 million U.S,$, but after 3 years of
operation it was found out that the total money needed should be a

little more, This is due to some adjusitments in the design standards.
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Highways Development Plan (Primary & Secondary)

1965 — 1971

. Distance Estimated Cost
Froject k. mil. U,S.5.
A, Major Improvement Projects
or
New Construction Projects
a) Government Budget 2,915 200
b) World Bank 2,381 234
c) ATD 193 27
Sub-Total 5,484 461
B, Rehabilitation Projects 2,711 76
Orand-Total 8,200 537
Project Completed Under Construction
km, km,
Construction Projects (Gov'nt) 614 495
Construction Project (World Bank) 577 740
Rehabilitation Projects (Gov'nt) 888 1,449

The figures above are of 1968, upto September.

Thailand also has some 8,000 kilometers of feeder road systems,
only 1,000-kilometers of which are paved or paved to substandard, the
rest of them arc laierite or dirt roads. Most of these dirt roads
which comprise the most percentage of them can only be passable during
dry season, Last year the Department of Highways made an extensive
economic study of all the Ffeeder rozd systems and set up a feeder road
improvement program which will start next year, Part of the financing
fund would be from the World Bank loan, the rest would be through
government budget.
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4. PRESENT CONDITIONS OF ROADS IN MALAYSIA

¥r, Ainuddin Bin Abdul Wahid
Senior Executive Engineer (Roads),
Public Works Department Hgrs.

Kuala Iumpur, Malaysia

INTRODUCTION

Malaysia coverw an area of about 130,000 square miles. It consigts
of two separate regions, Bast Malaysia and VWest Malaysia, Bast Malaysia
(78,000 square miles) is the northwestern coastal area of Borneo and
is made up of two states namely Sabah and Sarawak. Whilst West Malaysia
is made up of eleven states of the Malay Peninsula which pro jects
from the southern tip of Thailand inio the South China Sea. At
Appendix A is a map of Malaysia.

ROAD ADMINISTRATION

2, The aminisiration of roads in Malaysia is under four main or-
ganizations, The roads in Sabah and Sarawsk are adminisbered by the
Sebah and the Sarawak Public Works Departmenis respectively whilst most
of the roads in West Malaysia — about 95% - are administered by the
Public Works Department of the lialay States. The four municipalities
of Kuala Lumpur, Penang, Ipoh and Melaka are responsible for the rest
of the roads in West Malaysia; roads which are within their respective

areas. The four organizations function.and operate independently.

3, The writer being an officer of the Public Works Department of the
Malay States only, will in this report discuss merely the present
conditions of roads in West Malaysia which are under the Jurisdiction
of his department. However some information on the roads in East
Malaysia is given at Appendix B, The breakdowm of roads in VWest
Malaysia administratively is as follows:

(i) Public Works Department .... 9,591,78 miles

(ii) Municipalities ......eesene.  547.92 miles

4, Further it should be noted that the roads under the Public Works
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Department in West Malaysia are again sub-divided into two groups, namely:
(i) Federal roads ..... 3,018,28 miles
(ii) State r0ads ....... 6,573.50 miles

The Federal roads are genezally the main trunk roads and those leading
to the ports and the airporis. Thosé roads areaconstructed f}om the
Federal government fundg. The State roads on tﬁe other hand are con-
structed either from the respective State funds or from grants given

by the Federal government,

ROADS BY SURFACE TYPES
5. At present there are 10,139.70 miles of road in VWest Malaysia.
About 83% (8,376 miles) have concrete or bituminous metal (asphals

concrete) surfaces 13% (1,355 miles) have gravel or lateriie surface
whilst the remaining 4% (408 miles) are earth roads., In addition to
these roads there are stretches of esrth roads in the numerous rubber,
coconut and oil palm estates consiructed by the estate owners to serve

their needs; some of those roads are used by the public.

ROADS SPECIFICATIONS

6. General  For the design and construction of roads, the Public

Works Depariment in West Malaysia currently has three standard
specifications, namely:

(i) Specifications for the Construciion of New Roads and
Improvements ito Existing Roads - 1955,

(ii) Specification for Mountain Roads - 1959.
(iii) Specification for Rural Roads - 1963.

The first specification is for the construction of +the normal
main roads other than roads in the mountzinous zrea Tor which the
second specification should be used. The vhird specification however

needs some clarification,

1. RBural Roads The term "Rural Roads" does not have the same
slgnificance as that adopted by the American Association of State
Highway Officials (AASHO). In Malaysia the term is applied to roads
which penetrate the rural areas thereby giving vehicular access to

the relatively small centres of population ascattered throughout the



country. The term also covers roads which provide access 1o newly
opened land areas for agricultural projects. The rural Toads are
intended as a mean to uplift the living standard of the once neglected
and poor population of the rural areas. By the rural roads the govern—
ment can bring the essential facilities e.g. medical, education, water
supplies etc., to the rural population. Likewise the rural people then
can readily take their agricultural products 4o the to%ns. The pro-
vieion for rural roads in 1968 is about M$11,000,000.

8. Design Characteristics The meain design characteristics of the

three road specifications are as given below:

Design Blements Roads Roads " Rods
1. Design Speed 60 m.p.h. 30 m.p.h. 40 m.p.h.
2. HMinimum Radius of Curvature
Desirable 1,500 feet 100 feet 1,000 feet
Minimum 965 feet 50 feet 480 feet
3. Gradient
Desirable 1 in 30 1l in 15 1 in 20
Haximunm 1 in 15 1in 10 1in 15 !
4. Pavement Width 22 feet 18 feet 14 feet i

The three specifications have several limitations and are now
being reviewed in order to revise and improve them so as to conform

to the present day requirements of iraffic and highway engincering.

PAVEMENT DESION

9. The road pavement is designed generaglly as a flexibleltype using
the California Bearing Ratio (CBR) method. The subgrade is required

t0 have a minimum CBR value of 11% at modified ASSHO density at

optimum moisture content, The sub-base is generally of sand ~ minimum
thickness 2 inches. The base is of crushed stone and the_wearing course
is gencrally premixed bituminous macadam (asphalt concrete) or to a

limited extent semi-grouted.
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CONSTRUCTION OF ROADS

10, Generally road construction in West Mafaysia is fully mechanised,
Only in surfacing work, where the working site is more than 60 miles
from a central quarry that the labour-intensive method of semi-grout-
ing is adopted. In the First Malaysia Plan (1966 - 1970) M$244,400,000

has been recommended for road improvements.

BRIDGES

1., Most of the bridges on main roads are of reinforced concrete
except for a few timber bridges, The bridges are designed with Type
HA loading of British Standard 153: Part 34: 1954 { and amendments)

of the British Standards Institution., The design stresses of sieel
and concrete are 211 in accordance with the relevant British Standards
Code of Practice. On the rural roads however the bridges are still

generally of timber,

ROAD MATNTENANCE

12, The major item in road maintenance is resurfacing, The roads
are generally resurfaced with asphalt concrete produced at seven
central quarries located at selecied poinis throughout the country.
Appendiz C shows the locations of the ceniral quarries. Maintenance
funds for both Federal =znd State roads are provided by the Federal

governnent at the Tollowing average rate:

(1) Federal Roads - ¥$5,400/ = per mile per year.

(ii) State Roads - 84,500/

1l

per mile per year.

Bach State government is atv liberty to increase the maintenance
fund of its roads from its own resources., For 1968 the Federal
Government provided about M$15,000,000 and M$30,000,000 for the

maintenance of Federal and State roads respectively.

ASTAN HIGHWAY

i3, Until 1967, the only stretch of Asian Highway in Malaysia is
Route A-2. It starts from south of Haadyai in Thailasnd on the western
Thai border and goes down to Alor Star and through Kuala Lumpur,
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the capital to Johor Baharu. All this stretch, about 580 miles has a
vidth of 22 feet generally and is surfaced with asphalt concrete or
semi-grout work. Then in 1967 at the meeting of the Asian Highway
Coordinating Committee in Kabul, Afghanistan, Malaysia requested that
the Asian Highway should be extended to East Malaysia. Turther Malayeia
also requested the inclusion of two other roads as part of the Asian

Highway network:

(i) The road from the eastern Thai border at Golok dowm through
Kota Bzharu and Kuantan to Segamat.

(ii) The proposed Bast-West Highway connecting Buttervorth
to Kota Baharu,
All the requests was accepted by the Asian Highway Coordinating
Committee. The locations of all the gbove menticned roads are shwon

on Appendix A,

TRANSPORTATION SURVEY

14, Towards ihe end of last year a general transportation survey
covering the vwhole of Malaysia was conducted by the consultants
Messrs. Frederic R. Harris, Inc., and Messrs. Robert R. Nathan
Associates, Inc., of the United States of America. The survey was
carried out for the Malaysian Government, the United Wation Develop-
ment Programme and the International Bank for Reconstruction and
Development, One of the objectives of the survey is to ascertain
ways and means to provide a safe, efficient and economic rTozd sys tem
for Malaysia. The survey has Just been completed and the Malaysian
government is now studying the report of the censultants. TWhatever
may be the decision of the Malaysian government on the report, onc
fact 15 obvious — the survey will certainly bring vast improvements

to the present conditions of roads in lalaysia.



~ BRIEF INFORMATION ON
ROADS IN EAST MALAYSIA

Generally the roads in East Malaysia are of lower standard than -
those in West Malaysia. However the roads in S‘:a.ij.'_a.x-rhél!c aiir'edink better
condition than those in Sabah., The location and-extent of the roads

can be sesn on Appendix A. ~ - . o

The road mileages in Sabah and Sarawak are as shown b@I:OW:i l

Type of Surface- - Sabah Sarawak
Paved 276 r 131
Cravel 759 I 536
Earth 462 44

Total 1,497 711

Note: The above mileages are of 1966,
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5. ROADS IN SINGAPORE
Mr, Joseph Thorairatnam Nallaiah

- o Senior Executive Engineer
Department of Public Works, Singapors

(1)  Prior to 1958 the roads in Singapore were administered by the
City Council and the Public Works Department. The roads within the
city limits were under thé City Council and those outside the oity
limits under the Public Works Department. In 1958 the City Council
was integrated with the Central Government organisation and since
then the Public Works Department administers the road system in
Singapore. . 3

There are approximately 600 miles of metalled Toads with asphalt
wearing surfaces and approximately 400 miles of laterite roads in
Singapore. The latter serve mainly the Kampong Areas where only
temporary buildingé exist. As these temporary buildings are re-
placed by permanent buildings these roads will be metalled. Some
of the laterite roads which carry more traffic than others are
provided with an asphalt wearing surface laid on the laterite base.
Provided satisfactory drainage syétem is constructed, the asphalt
wearing surface on the laterite base will stand up to a fair amount
of traffic. T

Singapore like other cities has problems due to congestion.
There are approximately 250,000 vehicles and the rate of increase
per year is around 6-8 %. To cope with the existing growth of
traffic the expenditure on roads for the period 1966 - 1970 will be
approximately S880,000,000 (Singapore dollars). This amount is for
construction only. The average maintenance expenditure is S$3,000,000

per year.,

Singapore has a system of road network which basically is orien-
tated towards the city centre. 4As early as 1955 on outer ring road
system was mooted and construction work was commenced. This outer
ring road to some exteont caters for east-west movements bypassing

the city centre. However, with the development of Jurong Industrial
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Complex in the west and Toa Payoh New Town in the centre and other
major developments in the eéstern partiéf the Island it was found
necessary to modify the old éoad network. Consequently a system of
primary road notwork catering for commuter traffic to the city centre
and an expressway in the form of an easi-west direet link with a spear
towards the city centre was proposed. Singapore is now engaged in
upgrading the primary road network into 6 lane roads divided by a
centre median strip. Construction of the éxpressway has already com-
mericed and a three mile section will be completed by 1969, . A further
five mile section has been surveyed and work is expected to commence
in 1969, another 5 miles of a 3 lane road which will form one of the
two dual carriageways has already been completed, It is expected to -

complete 13 miles of ihe proposed expressway by 1971.

In the southeastern part of the Island a major reclamation
schome is now in progress. A coastal expressway has been planned
on the reclaimed land, The expressway will be from Bedok to the
city centre and will be approximately 7 miles in length. This ex—
pressway will have to cross the mouth of the Geylang River Basin
along the back of which shipbuilding industries arc existing,

Consequently a high level bridge will be required.

For long term considerations a land use and transportation
survey is novw in hand as a UNDP Programme. This survey is expected
to be completed in 1970.

(2) ASIAN HIGHWAY ROADS IN SINGAPORE

Singapore is the smallest of the Asian Highway countries. It has
an grea of 224 sq.miles but has the problems similar to any other
large city. There are approximately 600 miles of metalled roads all
of which are above minimum standards laid out by E.C.A.F,EBE, O0f this
approximately 60 miles are dual carriageways having dual three lanes.
In addition there are approximately 400 miles of laterite roads.

Some of these laterite roads have been provided with a bitumen wear-

ing course, Thase roads are generally constructed to serve Kampongs
and Rural areas.
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Although the construction of the metalled roads in Singapore are
above the minimum- standards lgid out by E.C.A.F.E., Singapore has
problems due to congestion in the existing roads. There are approximate~
ly 250,000 resistered wvehicles and there is en increase of 10,000
vehicles per yeér. The problem which faces Singapore like in any other
large cities, in the problem of the growing number of cars entering
the Central Business District. In ozder to cope with the inereasing
traffic congestion the yearly expenditure in Doads is gradually in-
creasing. In the past the yearly expenditure on road construction
excluding maintenance average 12 million Singapore Dollars per year,
During 1968 approximately 18 million Singapore Dollars will be spent
and from 1969 this figure is likely to increase to 29 million each
Year. The maintenance expenditure i.e. purely on our roads and
bridges is approximately 3 million per year,

The main road from Malaysiz into Singapore is the Bukit Timgh
Road. This forms part of the Route A2 of the Asian Highway,

Certain sections of this road carries approximately 40,000 vehicles
per day and congestion is the biggest problem., Bukit Timah Road
entering the Central Business Disjrict area travels through heavily
built up sections and any widening of this road would involve very
expensive land acquisition and clearance. Consequently alternative
diversion routes have been proposed, and included as part of the Asisan
Highway System. These routes will divert the traffic entering
Singapore from Malaysia towards the Western and Eastern parts of the
island without having to go through the more built up areas of the
State. Because of other National commitments and other high priority
Roads within the more congested parts of the State very little pro-
gress has been made on the Engineering Investigation of these two
Diversion routes. The weslerly proposed Diversion will lead directly
into Jurong Industrial Complex from which a very good system of roads
natwork have been constructed leading into the central business
digtrict areas., The Easterly Diversion route will lead towards the
Eastern Part of the Island where the S'pore Airport exists and also

where the Multi-Million Dollar Reclamation Scheme is now in progress,



Singapore's first Expressway is now under construction, - The pro-
posed Expressway is in- the form of a loop and will-link the- Jorong
Industrizl Complex in the Western part of the Island with the New Town
now under construction in Toa-Payoh; the Xallang Industrial Basin Area
and the proposed Developments in the Eaétern paft of the Island,Three‘
miles of the Expressway are already well under construction and near-
ing completion. A further five miles from Thomson Road %o Jurong Road
has alrezdy been surveyed and plans and Tender Documents are being
prepared, Five miles of Existing Jurong Road which will form part
of the proposed Expressway has been realigned and upgraded and one
of the duszl three lane carriage way has been completed. The proposed
Expresswey will have six lanes each lane 12 f%. width with 10 £t.
hard shoulders and a centre median of 8 fi width. The proposed
Expressway will be grade sepavrated at its junciions with existing

roads,

A Reclamation Scheme is now in progress in the South Eastern
Coast. A Coastal Expressway is being planned on the Reclamation Area.
The Expressway will be from Bedok Road into the City and will be ap-
proximately seven miles long, A high level Bridge will be required
near Tanjong Rhu, TaTarong Rhu is a ship building and repairing
arez and consequently ships will have to be permitted below the
high level bridge.
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- "7+ 6, CONDITIONS OF ROADS IN INDONESIA

Mr, Sudarsono

Chief, Rozd Division
Directorate General of Highways
Department of Public Works
Indonesia

1, 3Background information

Indonesia consist of § major islands (Sumatra, Java, Kalimantan,
Bulawesi, West Irian) and about 15,000 smaller islands. The popula~
tion distribution is very uneven, 74 million or 2/3 of the total popu-
lation (115 million) is concentrated on the islands of Java which has
1/13 of the total area. The population in Sumatra is 19 million and
the area 4 times bigger than Java.

Transportation conditions in Indonesia are unusual because of
the country being an archipelago of islands spread out over thousands
of miles of sea, Indonesis requires transportation facilities at sea,
on land, in the air, There will be more intensive use of vehicles,
stimulated by better airfields ports and highways. Nearly every
where major production and consumption areas are relatively close to
ports, Thus inter insular shipping largely plays the role of the
country's trunk transportation system. Java has a 4,000 km railwey
system and there are four separate areas on Sumatra which are served
by a total of 2,200 km of railway. The road network totals 83,000 km.
With the exception of Java, land transpoxrtation is predominantly o
and from the ports. Because of relative short distances, and the
main types of produce carried roads are of special imporiance, this
importance is certain to increase.

The shortage of funds conseguent of Indonesis's unprecedented infla-—
tion has led o serious neglect of all transportation facilities over
many years. This has been particularly true for roads and they are
generaglly in poor condition, To keep matters in perspective it is
necessary to appreciate that quite apart from the poor condition of
existing roads, duc to neglected maintenance, an even greater

problem is that the structural and geomeiric standards of the
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existing network musit be upgraded to meet modern trafxlc needs,, In
addition it will be ﬂecessary to extend the system to meet high prlorlty

infrastructure demands,

A recent I,B.R.D. report "The Economic Development of Indonesia
endorses the Covernment's view that very high priority must be given

to an appropriate comprehensive rdéd_programme".

2. Road netfwork )

The road network totals 83,852 km, and only 20 percent are in

reasonable condition, The road classification is as followss

a. State roads 10,139 km
b, Provincizl roads 22,682 km
c., Country roads 51,031 km

a. State roads 3

asphalt concrete 5 144 km
surface treatment s 4.513 km
gravel/macadam s 5.482 km
10,139 km
b. Provincial roads :
surface treatment : 7.833 km
gravel/macadam : 12.549 km
unpaved : 2.300 kn
22.682 kn
c. Country roads :
asphalt concrete H -
surface treatment r 5.030 km
gravel/macadam ¢ 16,151 km
unpaved : 29.850 km
51.031 km

3. Responsgibilities for road programs

Responsibility at national level is with the Department of
Public Works (e.q. Directorate General of Highways). The annual
program for meintenance goes directly to the department of Finance

which will allocate the funds through the routine budget.
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. The _arinual prograﬁ fé;'rehapilitétion and new projects must be sub-
mitted Ho the_Gen%rél flanning Board for National -Development
(Bappenas) which will cooxdinate‘the_plans of all Departments and
will _be. made. available by -the Deﬁartment'ofiFinance throughrthe buaget
for Developmeﬁt.

Responsibility at provineial and country level is with the Pro-
vineial or Couniry Public Works Departmenf. The maintenancé and
development program must be submitted to the Office of the Governor
or of the Country Chief (Bupati). PFunds for maintenance will be made
available through the Provincial or Country Routine budget by the
Office of the Governor or Country Chief,

Funds for rehabilitation and new projects will be made available
by the Office of the Governor or Country chief (Bureau of Finance)
through the Provincial or Country Budget for Development.

4, PFinancing of road works

(a) The budget for Wational Roads is on the National or Central
Budget (Routine or Development Budget)., The budget for
Provincial Roads is on the Provincial Budget {routine or
Development gudget). The budget for country resods is on
the country budget (routine or Development Budget).

(b} The Central Department of Public Works with the approval of
the Planning Board can also allocate funds for regional
road programs in the form of subsidies directly to the
Provincial or Country Public Works Departments in case
such regional road,programs‘have national or interregionsl
significance but cannot be borne by the Regional Budget.
The same procedure applics also within the Province with
regard to the Governor (e.q.Provincial Puylic Works Depaxrt-
ment) and the Country road programs.

(c) All fund for road maintenance, rchabilitation and projects
are contributed by the ordinary budget, Thcre are no
special road funds for toll administrations (Bxceptions
The Trans Sumatra Highway Authority, which is still in

status nascendi).
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In several province speciai road taxes or road-rehsbilitation
contributions are levied on vehicles on an,énnual basisj. these
contributions are not administered by a special road fund but
by the Governor's Office and are regarded as incomes for the

Provincial Budget.

5. Execution of the road works

(a) Maintenance 3
The maintenance of National and Provincial Roads is with
the Regional Offices of the Provincial Public Works Depari-
ment, for the National Roads under supervision of the
Directorate of Maintenance and Rehabilitation of the
Directorate General of Highways (Directorate level).

The maintenance of Country Roads is with the Couniry
P, W, Department.

(b) Road project executed under foreign a=id must use the
services of foreign consultants for engineering and
supervision, Road projects without foreign aid are usual-
1y without employment of consultants, all engineoring and
supervision works can be done by the respective agencies and
branches within the Central or Local Government,

Only in a few cases are consultanis for engineesring engaged,
these a2re Government owned Engincering and Contracting

Companies.

6. Design standards

The present design standards werc based on the road classifica-
tion according to meximum axle loadings. A revision in process of
new road classificalion and design standards is influenced by dif-
ferent economic needs, growing traffic numbers, and modern and in-—
ternational zdopted criteria. The new classification will be based on

both the maximum axzle loading :

Class A - 8 tons
Class B - 5 tons
Clags C - 2 ‘tons

and traffic density according to the newly adopted highway standard
of the ECAFE.
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7. The five year plan (1969 —_1973)

Tt is widely known that Indonesia's first five year plan (1969 -
1973) will be concentrated on agricultural development. Agriculture
contribuies 65 o our national income. Approximately 70% of our total
labour force are employed in agriculturc. Agriculture outpuis produce

"T0%  of our export earnings.

~ Thile programming of inputs for rice production can be mapped out,
and perhaps also the same thing on the chamneling of its output, it is
clear that plamming of rice-production cannot be scparated from the
programming of its supporting facilities, such as road rehabilita-
tion between the production centres and the cities, the harbours and
the rice area, etc. Good iransportation may by its own merit already
contribute to a higher rate of production. Better communication be-
tween source of information and the farmers are also important.
Weather reports; reporis of prices of fertilizer, rice etec. may helps
the former in selling their products.

As caleulated in the I.B.R.D. report, the order of cost iz
US81,2 billion for roads development, And it has been suggested,
again by the I.B,.R.DI. that z tentative plamming period for completion
should be 10 - 15 yecars. To realize this, a rate of expenditurc ap-
proaching US3100 million per annum must be achieved withir the next
five years or so., This is about eight times the present rate. Ve
believe this enormous task can be accomplished,

In order to work positively towards the Highway Developmentd
objective, a simple physical target has been cstablished for achieve-
ment during the next years. This is to rehabilitate more than 50%
of existing highways and to undertske such limited urgent develop-
ment works as may be essential and feasible.

The mzin prereguisites for success include technical assisiance and
financial credits on a large scale. Comprehensive surveys and investi-
gation are obviously essential,

A draft five year Road Development Plan has been prepared. This
is based on the target 1973 '"rechabilitation of more than 50% of ox—

isting roads plus urgently new roads construction®., ILimited funds



and available equipments (rollers, graders, dump trucks, etc.) dictates
that to get the optimum results, most of the effdfts should be concent-
rated on several regions only. As such Sumatra has been selectedAas
the principal area for rehabilitation ﬁrograms for 1968 and thé_next
few years.

The estimated cost is about USS 294 million (equivalent) with a minimum
exchange component of 21%. This plan provides for a program uwnder five

main headings as follows 3

a, Rehabilitation and upgrading USS 144,7

b. Construction/development 20,1

¢, Planning survey and design 5.1

d. Research and investigation 4,1

e. Supply and equipment 119,7
UsS3 293,77 million
(equivalent)

This is of course realistically modest when compared with the I.B.R,D,
assesment of USY 1,2 billion over the next 10-15 years; it does however
involve a rate of expenditure almost £ive times that of the inadequaite
programme now in hand., It is ezpected that it will be possible to
finance the programme partly by credits from the I,B.R.D, and its
associate organizations, partly from bilateral financial =id we
anticipate will be made-available, and as our economy improves in-

creasing allocations from our own financial resources,

Contract for consultants services between IBRD and KAMPSAX
(Denmark) in association with Louis Berger Inc., (U.S.A.) is signed on
Sep tember 20, 1968,

The purposc of this assignment is to =

(a) Assist the Government of Indoncsia in the preparation of an in-
ventory of existing highways, cquipment and materials available
for the maintenance and construction of highways, and all exist-—
ing organizations and personnel engaged in highway administration,

maintenance and construction,
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(b) Prepare a program for immediate rchabilitation of the existing
highways and assist in the procurement of mzintenance equipmentd
and material required therefore.

(c) _Provide support, _during 1969 and 1970, in the operation and manage-
ment of the organlzatlons respon31ble for hlghways in Indonesia
anu aseist in the implementation of the rehabilitation program !
resulting from (b) above and the development program resulting
trom (d) below.

{d) Prepare a program for the development of the highway sysfem of
Indoneéia in the years 1970 through 1973.

{(¢) Prepare selected high priority highway projects for foreign

financing,

8. The Asian Highway
The A-25 in Sumaira having a total length of 2686 km and the A-2

route is interupted at Singapore, begins again at Merak, crosses Java

from west to east, and ends at Denpasar. The iraffic is relative
light, or light with +the exception of the Djskarta — Bandung section
where it reaches 10,000 veh./d. Now and the next few years Sumatra
has been selécted as the principal arca for rehabilitation programs.
At the end of the five year plan (1969 - 1973) we expected the A-25
route is entirely asphalited. The condition of the road in Java (a2
route), which is almost entirely asphalted, is acceptable. The
Qovernment has recently been making a considerable effort to maintain
and improve it.

Hotel facilities are inadequate in both gquantity and quality, with
the exception of four international hotels at Djakarta, Jogjakarta,
Bali and  Medan,

Fuel distribution, which is handled by a state company, is presently
adequate.

Day and night pump stations exist in major cities. Gasoline is incom-
parison to other countries very cheap. The premium grade cost Rp.20
per liter and the regular grade cost Rp.l6 per liter or comparable

to 3,2 US Cents per liter (10,5 yen per liter).
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9. Foreign aid
Financial credit has baen arranged wrth the US Government under B

its Balance Export program. With this money urgently requlred brldglng
Fsteel, Work—shops, constructlon 9qu1pment and trucks are belng pur-
chased and materlals laboratorles are belng establlshed -This- program
also 1ncludes for US-AID %o prov1de support technlcal a551suance,f—
including master muchanlca and a conztruction spe01allst 7' o

Further credits have been arranged with the Netherlands govern—
ment for bulk asphalt storage and iransport facilities. ThefJapanese
Covernment has considered to provmde the balance of our bltumen ’
requirements. ] 7 i

The assistance will be forthcoming in the first quarter of 1969
and will set our five year roads plan of with a éood start,

Indonesia today is back on the path of rationalism. We have no
doubt that the energy of our people will soon find its rightful
outlet and contribute ito the world more and better products, more
and better friendship,

A new and reborn Indonesia.is entering the family of natioﬁs.

May God give us our rightful place under His Sun,
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2 VIETNAM HIGHWAY NETWORK

- .~ Mr. Trans-Van-Quinh

- . Chief of South District of PW., Cantho, Viet-Nam
“In the Republlc of V:etNam, ihe nghway neIwork is under management of the Dlreclorate

] Generul of Highway belongmg to the Mmlstry of Public Works Communications und Tronsporl—

L= oﬁc{ANIZATION (see chart I)

) Accmdmn lu the scheme of or g.nuzalmn lhe Duectonate General of Highway is composed of 3
separale Divisions and two Directorates w:th five Dmsmus al lhe central office, and five Regional Distr lcts
wllll tirty quhdwlsmnq in the pr ovinces. T

The prmcnpnl aim of the Du'eclomle General of Highway consisis of :

, .\Ialnlfumng and i 1m|)1ovmﬂ the e\lsl,m" lnfrhwny syslem in order to set ve the mc:easwg
needs of llaitbp(}lt ; ;

- Bul]{lmg new roads to s:ntis[‘y economic and military needs.

In order to qccomphsh this wmk the Directorale General of Highway has to spend almost one
hillion pl.uslels 8 mlllmns 8US}) a year, and mobilizes more than 6,000 full time persons.

SCHEME . OF ORGANIZATION

OF DlPECTDRATE_GENERAtDF HIBH,WA‘H

DIRECTORATE GENEDAL oF HIGHW.!!\‘.J

.D.m:cfoﬂn'n’: QF .aw.e“CrOlAH.‘ oF
EIVWNFAWM‘G = COII'J TweriGy
A DM 110 /S TAATION I | ACCOUTING | , PLANMIG

slrvciion
Bivisiary sivision DivisION | uu.,n Division IJ L“‘""”J"“f";/’ & %““J"

Maintananie fyeipment
| A‘ahr;’é' Jenny ] reidean l [ 5

lDAHANG DI;TRKTl lmu"mma DlSTﬂIﬂ, I PALAT DlSTRI(TI laAluOH Ul;TR!CT I i(ANTHO DISTRICT I

| orncz suricy | | errice dusmmier [[eraice osraicr I— drerce .m'mr:r_l | _ereice suarmier ]
| 7 Judoivians . | € svasivions 4 seaswvarons | 17 JE8OIVISIONS J 2 Sunrvidians |

ﬁ-;h- My/nn?y J’uar llﬁ,én Tenn I Heghnoy Teaw

(3T

e

CHART I
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“Ivj U THE EXISTING HIgHWAY NETWORK Gee _map. n

- Presenlly the Repubhc of V:ei—Nam has an 1mportant lughway‘ ﬂ%tem ‘consisging o 20.255km
this is an equwa]ent of 11 300 km for” e\’erv 100 sq. km:” ¢ ] . - o - -

The e\lstmg lnfrim ay syslem has o smrace pavement \Vldth from 4t0 6 meters and 4,448 bridges
Wl[h a totat lenglh of 97 7,201 m (see chart I and ch.nt IIT) mcludmg ] 627 temporary timber hrldges having
amean load carry:"g ‘capacity of 12 tons Besldesthat thexa are 16,064 plpes and culverts with a total
Iengthof44457m. . L J e S

The hifg'hway‘isnglérr‘l isfﬂehsér_ in the delia reg:ion than in the Highlands and the center of
Viet-Nam, = . - S - ) ’ )

The prilicipal higl:ways are :‘ .

— 'I‘he ‘\]ahonal ngllway (\‘-H) \“’1 long of 1,242 l\m going ﬁorn Dbng-Hiz to Saigon by the
seaside. '

— The N-H N° 14 Saigou Banméthuut-Plelku long of 746 km, connectlng the capital with diffe-
rent-provmces in the nghlands ’

— N-H N° 19 Pleiku-Qui-Nhon long of 153 km, and

) N-H N° 2] Banméthu6t-Ninh-Hoa long of 149 km. joining the important cities in the Highlands
to the harbours on the coastal region. ot

In the delia, lwo ilﬁpﬂrt:inl highways are the N-H N° 4 _Saigon-Camau long of 345 km, and {he
Interprovincial highway, N 8 (thlong~bonﬁ\uyén -Rachgia-Hatién) long of 210 km.

The Section of an exisling road was composed of :
— subbase : 30cm of laterite
— bhase : 10cmof erushed stone

— pavement : 4em of light bituminous treatment.

In certain region where there is a lack of laterite sometimes young bricks or cooked mud are
vsed as subbase (for e\ample m lhe \Iehonn' Delta ar ea).

The design vehicle for old exisling bridges are 12 - 18 Tons.

From 1965 one part of lhe ctis'ing highway system has been improving to modern standards
according to the ten-year plan of highway improvement (1965-1973) (see map 11).
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TABLE OF LENGTH OF HIGHWAYS AND BRIDGES

JOTAL - -~ RoaAaD - | sripce
HIGHWAY - . in Bityml- : Number | Length of
Kilometer * nuous Gravel Barth of bfidgé i:::igt:r
— 1 NATIONAL HIGHWAY. 7| 3.788 3.177 2006 3895 1.098 33 512
— 2 INTERPROVINCIAL 2,593 T30 948 884 T46 18.4%5
INMGHWAY .
— 3 PROVINCIAL ROAD 3.830 404 1.423 2.003 1.080 17.993
— 4 COMMUNAL ROAD 4.379 123 864 3 387 801 15.403
— 5 NON CLASSIFIED ROAD 4£.169 119 174 3.876 516 7.371
— 6 CITY STREET 1.500 942 235 329 117 4,364
TOTAL 20.255 5.526 3.850 10.879 4.448 97.201
]

HI — ASIAN HIGHWAY (see map iI)

The Republic of VietNam has 2 total of 2.802 km of highways belonging lo the Asian Highway
system.

The international highway priority A-1, long of 67 km connects the border ol Cambodia and
the Capital.Saigon by borrowing N-H No L.

The international highway priority A-3, long of 1,648 km, going from Halién (border of
Cambodia} to Lao-Ban (border of. Laos) is composed of different parts of highway :

— Hatién - Cintho (I.H No 8 and I.H No 27)

— Cantho - Saigon (N.H No 4,

— Saigon -Pleiku  (N.H No 13 and N.H No 14)

— Pleiku-QuiNhon {(N.H No 19}

— QuiNhon-LaoBao (N.H No 1 uu_d N.HNo9)

— The inlernational highway priorily A - 14 long of 135 km connects Pleikun and BanHet (border

of Laos).

The internalional highway A-10 long of 663 km connecls Saigon and Qui-Nhon by following
N-HNe1l.

The international highway non priorily A-17 long of 284 km connecls Tan-Canh and Vinh-Dién.
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1V.— THE PRESENT HIGHWAY TRANSPORT

Al the present lime, the iraffic in the different highways increases very guickly. The increase
is eslimaled witl {he average of 129 a year, in comparison with the increase of 3% a year of the popula-
tion and the increase of the national income of 4% a yeor. (sce figure I)

The tolal of civilian motor vehicles s about 180.000, where there are aboui 12% of trucks (25%

of four-wheel vehicles), so the land (ransport occupies the most imporlant part 1n the tranch of
transport. (see charl 1V}

‘The Yand transport uses in majority 5,000 km of principal highway where almost 65% are cen-

iralised arcund {he Saigon area and the delta area; however the Highlands and the Center of Viet-Nam
have only 15% of tle total trafiic in each area.

The increase of civilian molor vehicles and also of military velicles caunses a problem of con-

gestion in the large cities specially in Saigon and a problem of overloading due 1o the heavy axles acling
<on the highway foundation built long ago for light vehicles,

V.— NEW GEOMETRIC DESIGN STANDARDS (4-1968)

| — TRANSVERSE PROFILE STANDARDS, FOR TWO-LANE ROAD

Class A :
Used for :
— All National Highway (N.H.}
— Interprovincial Highway with ADT > 1060
— Il ADT > 3000, 4 lane road or more is used.
Class B :
Used for Inferprovincial Highway (I.H.) with ADT < 1000.
Class C:
Used for Provincial Road (P.R)
Classe D :

Used for Communal Road {C.R),

For more details see (igure I1.
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CHART OF MOTORNVEHICLES (cars and trucks )N USE

— FROM 1963 TO 1967
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PROFILE _STANDARDS
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2~ STANDARDS FOR RIGHT OF WAY.

NON ENCROACHMENT ZONE
ROAD RIGHT OF WAY TOTAL
Each side .Two sides
N. H. 30m 15 m 30m 60 m
I. H 30 m 5in 10 1t 40 m
P. R. 20 m 10m 20 m A0 m
C. R. 20 m Hm 10 30 m
3 —- SPEED
ROAD CLASS l A AND B C D
; GO mph 30 mph (15 — 10 mph
1 —-F .
Fat zone ( a6 kn/h 80 km/h (72) — 61 km/h
{160} — 50 mph Wmph | (39— 30 mph
s -
> — Rolling zone g0 50 hanyl Gl b (36) — 48 km/h
E A ) {50y — 10 mph 30 mpl 25) 20 mph
— Mountaij
HRRINONS ZONEY 156y — 64 km/h 18 km/h (10) — 32 km/l
|
} {50) — 40 mph
- Cily
+ = Cily | \80) — 64 km/h

NOTE : The number in parenthesss {

) wndicote the desirable speed.

4 — CURVE
SPEED MAX. CURVE MIN, RADIUS -
20 mph D : 56e 102"= 4lm
30 mph 200 236" = 8T m
40 mph 1io 220" = I58 m
50 mph 0 818 = 200 m
60 mph 30 LI = 350 m
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5 — GRADE

. SPEED MAX. GRADE
30 mph P 6%—8%
40 mph B —TX%
50 mph 4% —6%
60 mph 3% —62%

MNOTE : For closs A and class B roads, the mox grade is adopted os 6% for all cases.

6 — LOAD
- Expressway : 24,000 lbs for one axle load
— N.Hand LH : 18,000 lhs for one axie load
— P.Rand CCR : 12,000 lbs for one axle load

FOR BRIDGES :

— Class A and B : HS 20 of AASHO Specifications, for one lane.

~— Class C and D : HS I5 of AASHO Specifications, for one lane.

7 — PAVEMENT :

The type and the thickness of the pavement depend on the class of road ana are delermined
by the design Engineer according to the CBR chart of the * Asphall Institute” or by the AASHO Road
Test method described in the Highway Research Record N° 90, published by Highway Research Beard in
1965. Bul in general, the highway class A must have a pavement of 3 em thick minimum of asphaltic
concrele,

VI.— MAIN HIGHWAY PROJECTS

In Lhe lasl decade, the Direclorale General of Ilignway Las realized several projects, such as the
new construction of Smgon-Biénhod Highway long of 36 km, bmlt with modern standards, and lhe impro-
veirent ol lhe two exisling National Highway X I9 QuiNhon-Pleiku long of 153 kin, and Nabional
Highway N° 21 Ninbhoa-Banméthuot long of 149 kin. both rebuill to modern stanbards,
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In the same time, the Direclorate fieneral of Highway has built many important bridges such as:

— Saigon River Bridge (086m.43 Iong) N
on the Saigon-Biénhni Highway (Asian Highway Ne 10),
— Dong-Nai River Bridge (402m.6 long)

— Chu-Liin Bridge on N.IL. | (810m. long) Asian Highway priority A-3.

— Tra-Khue Bridge on N1, [ (G35m. long, on A-3).

— Cai-Khé Bridge on N.H. 4 (74m, on A-3, Cintho.

— Longxuyén Bridge on cily slreel (105m.40 long).

— Chiu-0 Bridge on N.H. I (A~} ([68m, long).
TEN-YEAR PLAN O HIGHWAY IMPROVEMEXT £19H- 1075

The Direclorale General o' Highway has elaborated a Ten-Year Plan o1 Highway Improvement
(1965-1970), and this plan was revised in August 1908 in order to timore to the present conditions of the
country. This plan consisted ol improving 2,673 km of highway and 26,820m, of bridges, as indicated on

the map ard is divided as helow. (see map III)

LENGTH OF ROADS | LENGTH OF BRIDGES

A — BExpressway . . . . . . 3L.3 km 1,786 m
B — Factor of Traffic. . . . . 1,270.2 km 17,050 m
G — Faclor of Communication. . 1,371 km 7084 m

This long range program necessitated a tolal cost 17,620.9 millions of VN, piasters (400 miltions
USg), and is divided as following (ralte of exchange 120§ VN. to | USE).

COST YEARLY BENEFIT RATE
in milllon of YNS | In million of VNg of return

A — Expressaway. . . . . 6.425.6 1,623.0 0.299
B — Faclor of Traffic . . . 25,702.5 3,500.0 0.214
C — Taclor ol Communication 15,498 8 1,610.3 0.103
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VIETNAM HIGHWAY SYSTEM
AND TEN-YEAR PLAN OF.
HIGHWAY IMPROVEMENT MAP

(1865 . 1975)
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The improvemenl and reconsiruction of roads and bridges in this Ten-year plan wiil-be designed-
according to new sfandards, to be able to carry heavy tralfic, This plan consists fo satisfy all needs caused
by the increase ol traffic estimaled al 12 to 1025 a year until 1955,

We noticed also that a great majority of highway in this ten-year plan belonged {o Asian Hig—l
hway parlicularly A-1 (Saigon-Gediunha), A-3 (Rachgia-Gintho-Saigon} and olher priorities.

The len-yvear plan of highway improvement will pariicipate a large part 1n the development of
the economy of the country. But because of a very large cosl, our counlry doesn't have sufficient funds and
meuns to realize the whole program, Foreign assistance botli linancial and techinical is welcomed.

MY-THUAKN BRIDGE PROJECT.

Now, the Directorale General of Highway is working aclively to achieving the My-Thudn Bridge
project across the Mekong River, and on the N H, N° 4, Now the circulation across the Mekong River at
My-Thuin is desserved by ferry-boals (3x180T ; 1X50T; 1 TFort-Slocum 250T). With a traffic of 1,000 vehi-
cles a day the ferry-hoals cannot solve the problem of congestion at this station. So now, the Government,
of the Republic of VieltNam decided to build a low level bridge instead of a high level bridge if the Interna-
tional Mekong Commiltee cannot finance the difference in cost belween the 2 bridges al the \ime of bidding.

The design of the low level bridge is done by the Korea Enginecering Gonsultants the high level
bridge by Nippon Koei, and the conslruction is estimated Lo be started at the end of the year 1908.

The bridge will have these principal dimensions :

LOW LEVEL HIGH LEVEL
Lenglh . 1,410 m 2242 m
Eﬂ;r:[ive roadway widlh, 13.40 m 12 m30
Sidewalk width. 1.50 m 1 m 30
Cenler span clearance 25X 90 m 45 X 110 m
Cost . 13,100,000 US 21,300,000 08
(very rough preliminary estimate,
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SAIGON-BELTWAY PROJECT.

Z TWith the aim to developthie region of Thu-Dug, and lo improve the circulation from the eas! zone
fo the della, and also to provide security beltway for the capital, the Direclorate General of Highway hasd
realized the projecl of Saigon-Beltway long of 40km, and connecting the Saigon-Bidnhoa ibwliway lo the
National Highway Ne 4. The highway is projected lo be 13m.50 wide, wilh a pavement of TuLin wide ol
asphaliic concrefe, and about 600m; of bridges, The total ‘cost is estimaled fo he about 500 mllions VN,
piasters,

'_l?h?a Séigdili-Beltway is slarled to be consiructed with the lelp o Xorea Avmny Hevineering and
the U.8. Army Engineering.

VII. —- DAMAGES TO THE HIGHWAY SYSTEM

Because of the war situation in VietiNam, and as the highway is the he~l nean of iransport, so
{he communists direct all their efforts to damage the highway system. YR Lvao! LUGR, there are 3,207
bridges and culverts damaged, with a total length of 80,644m. (see ¢hri VL Fobo hridzes and culverts were
blown up many times. Not only the bridges and roads were danug- ' :x B, = uaanists, but the personnel
and the equipment of the Directorate General of Highway were a'so the aims o lheir aggression. Until
August 1968, there are 187 persons killed, 154 persons injured by the communjsts during their work, and
155 cars, trucks and heavy equipment damaged.

The Highway system suffered lieavy damages during the Tk 1u63 Aggression, there are also
many offices damaged particularly thé Hué Disirict office, and the Mguyén-Hoiang Bridge on the Huong-
@iang at Hud.’

(HART OF BRIDGES&CULVERTS SABOTAGED
' IN_1967

HUMBER OF BRIDGES SALOTAGED LENGTH OF BRIDEES SABOTAGED

Ais oy zaa 1]
m? 20
m%
v /
I —_ : [ ——
f . T!..t’- idga — A - ridges 1 ‘of Aridges
1 A Tl Dy e
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VIIL. - CONCLUSION -

Recause of the war which lasts more than 20 years, the highway network damaged by the
communists is partly and temporarily repaired to meet local commumcatmn need but not the econormcal

development of the country, ) ] - -

We haope that once peace comes, with the ever increasing eﬁ‘ort of Lhe Dlrectorate General of
Highway doubled with l‘orelgn assistance, the Ten-Year Plan and the Asian Highway Plan wnll be acMeved
in time, That is our contribution to the devalopment of the South East Asia,
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TEN-YEAR PLAN OF HICEWAY TMPROVEMENT
(1965-1975 modified)

Viet-Nam
GENERAL PLAN (FOR 1985 ADT) Appendix T
Length | Length Cost of improvement in § VN Grand Annuallbenefit Rate of Order
Road of of N total A.D,T, return -
and Section of road ?;a% br%dﬁe 1 i;ad;otal 1§r1d§§2al 1igog ggb g?rl igozé%N (if = pggc— (gz?iféii%g)
® n b venicete 1 1.000.000 5 rities
(1) (2) (3) (4) { (5) (6y| (1) (8) (9) (10) (11) (12) | (13) (14)

A- Expressway 3,3 | 1.786 2.294,5 4,131,1 | 6.425,6 1.923,9 0,299 3,630,000
Saigon - Thu-Duc 10,0 1.309 91 910,0| 2,5 3.272,5 | 4.182,5 150.000| 530% 795,0 0,19 18 1,500,000
Thu-Duc — Ho-Nai 21,3 477 65 1.384,51| 1,8 858,6 | 2.243,1 100,000 530% 1.128,9 0,503 1 2,130,000
B- Factor of traffic

N.H.1 414,5 | 5.036 5.139,7 2.324,0 | 7.463,7 . 2.100,3 0,281 3,963.480
Hue - Quang-Nam 140,3 | 2.546 9 1.262,7 | 0,36 916,5 | 2.179,2 4,500 5208 334,6 0,153 24 631.350
Ninh-Hoa - Nhatrang 34,3 628 9 308,7| 0,36 226,1 534,8 6.000F 5308 109,0 0,203 15 205,800
Whatrang - Phan-Rang | 103,4 846 9 930,6 | 0,36 304,511.235,1 5.200 | 530% 2.284,9 0,230 13 537,680
Xuan—Loc-Boen-Hoa 49,5 0 18 891,0] 0,72 21,6 912,6 10.000| 52308 262,3 0,287 9 495.600
Bien-Hoa - Thu-Duc 17,0 389 22,5 382,51 0,72 280,1 662,6 33.000( 5308 297,3 0,448 3 561.000
Thu-Duc — Saigon 13,0 467 1545 461,51 1,08 504,3 965,8 55.000] 530% 378,9 0,392 4 715.000
Saigon - Cu-Chi 28,9 67 22 635,81 0,72 48,2 684,0 21.600] 5303 321,6 0,470 2 606,900
Cu—Chi - GodauHa 28,1 63 95 266,91 0,36 22,7 289,6 7.500( 5308 11,7 0,385 5 210,750

H.H.4 270,9 | 6.243 5.502,5 3.179,8 | 8.682,3 1.487.1 0,171 2.806.140
Saiton-~-Prung-Lutong 57,8 1,267 26 1.502,8 | 0,72 912,2 § 2.415,0 24,000 5308 735,2 0,304 7 1,387.200
Trung~Iuong-My-Thuan | 68,3 | 1.323(1){ 31 2.117,3] 0,72 952,5 3,069,8 11.000| 5308 398,1 0,129 27 751, 300
My-Thuan - Cantho 33,9 | 2.448(2)] 13 440,71 0,36 881,3 ] 1.322,0 5.700| 5303 102,4 0,077 37 193.230
Cantho — Soctrang 61,6 882 13 800,8 | 0,36 317,51 1.118,3 4,100 530% 133,8 0,119 30 252.560
Soctrang -~ Baclieu 49,3 323 13 640,9| 0,36 116,3 T57,2 4.500| 530% 117,6 0,155 23 221,850

N.H, 13 75,8 479 1.081,4 271,4 | 1.352,8 362,4 0,267 683,900
Binh-TPrieu-Phu~Chong 21,9 275 26 569,41 0,72 198,0 67,4 14,000 5308 162,5 0,211 4 360,600
Phu-Cuong—-Choh-Thanh 53,9 204 09,5 512,0| 0,36 73,4 585,4 7.000| 530% 199,9 | 0,341 6 377.300
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(14)

(1) (2) (3) (4) | (5) (6)f (1) (8) (9} (10) (11)- (12) | (13)

H.H,15 97,0 | 1.395 1.516,5 667,8. 2.184,3 550,1 | 0,251 1,038,000
Bien-Hoa-Long~Thanh [ ~-26,0 184 |--18----468,0|-0,72-}" 132,5 600,5-] --13.000-{- 5308 ~179,1 --0,298--f --- 8- - |- 338.000
Long-Thanh — Phuoc-Le| 44,0 276 18 792,0| 0,72 | 198,7 9%0,7-| 11.000-] 5208 256,5 | 0,258 11 484,000
Phuoc-Le-Vung-Tau 27,0 935 9,5 256,5! 0,36 336,6 59351 8.000 5308 114,5 0,193 17 216.000

N.H.20 32,2 9291 2,089,8 358,9 | 2.448.7 472,0 0,192 890.560
Dau-Ciay - Dinh-Quan | 45,8 140 9 412,2[ 0,36 50,4 462,6 5.200 5308 126,2 0,272 10 238,160
Dinh—Quan — Bao-Loc | 74,0 273 1.9 666,0| 0,36 | 98,3 764,3| 3.500 | 5308 137,3 | 0,179 19" 259.000
Bao-Loc — Dalat 1i2,4 584 9 1.011,6) 0,36 210,2 | 1.221,8 3.500 |7 5308 208,5 0,170 21 393.400

N.H,22 36,0 145 324,01} 52:2 376,2 95,4 | 9,253 180,000
Go-Dau-Ha — Tay-Ninh | 36,0 145 g 324,0| 0,36 52,2 376,2 5,000 5308 95.4 0,253 12 180,000

Total N,H..,.1.126,4 | 14,295 [15.653,9 6.854,1 |22,508,0 5.067,3 0,225 9.263.080

I.H. 15,0 315 210,0 113,4 323,4 64,4 | 0,199 121.500
Saigon - Can-Ciuoc 15,0 315 14 210,0| 0,36 113,4 323,4 8.100 5308 64,4 | 0,199 16 121.500

I.H, 6 4,4 132 114,4 95,0 209,4 24,5 | 0,117 46,200
My—Tho—Trung-Luong 4,4 132 26 114,41 0,72 95,0 209,4 | 11,000 5308 24,5 0,117 31 46,200

I.4. 8 \ 52,8 929 686,4 334,4 | 1.020,8 125,9 | 0,123 237, 600
Vinh~long-Vam—Cong 52,8 929 13 686,4| 0,36 334,4 | 1.020,8 4,500 530% 125,9 0,123 29 237,600

I.H, 15 11,7 171 04,2 123,1 427,3 68,2 0,159 128.700
Saigon — Nha-Be 11,7 171 26 04,2 0,72 123,1 427,3 | 11.000 5308 68,2 | 0,159 22 128,700

1.H. 27 59,91 1.208 778,7 434,9 | 1.213,6 158,7 [-0,130 299,500
Cantho — Longxuyen 59,9 1.208 13 778,7(.0.36 434,9 | 1.213,6 5.000 5308 158,7 | 0,130 26 299,500

Total I.H.... |143.8| 2.755 1 2.093,7 1.100,8 | 3.194,5 441,7 | 0,138 833,500
TOTAL B....1.270,2 | 17.050 17.747,6| 1.954,9 |25.,102,5 5.509,0 0,214 10, 395.580
C— Factor of communication -

N,H. 1 315,51 2.427 2.839,5 873,7 | 3.713,2 559,71 0,150 1.056,100
Dong-Ha — Hue 52,0 721 9 468,0) 0,36 259,6 | 3.727,6 3.300 530% 92,7 0,127 28 174.900
PhanRang — Phan-Thiet|147,0 | 1.322 9 1,323,0{ 0,36 475,9 | 1.798,9 3.300 5308 257,51 0,142 25 485,100
Phan-Thiet-Kuan-Loc |116,5 384 9 1.048,5| 0.36 138,2 | 1.186,7 3.400 5308 209,9 0,176 20 396,100
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(1) (2) (3) 1) | () (6) (7) (8) (9) (10) (11) (12) | (13) (14)
N.H. 11 110.01 1.236 o0, 0 444,9 1 1.434,9 93,1 0,064 175.800
Phan-Rang-Song-Pha 47 1.036 9 423,01 0,36 | 372,9 759,9 | 2.400 5308 59,7 0,075 39 112,800
Song-Pha - Pa-Lat 63 200 9 567,0( 0,36 72,0 639,0 | 1.000 5308 33,4 | 0,052 40 63,000
N,H, 14 5529 1.451 4.976,1 522,3 | 5.498,4 492,9 0,089 930.220
Chon—-Thanh-Banmethuot | 269,9 674 9 2.429,1| 0,36 | 242,6 | 2.671,7 | 1.800 5308 257,45 0,096 35 485,820
Banmethuot - Pleiku 188,0 158 9 1.692,0] 0,36 56,9 | 1.748,9 | 1,800 5308 179,3 | 0,102 34 338,400
Pleiku —~ Kontum 49,0 275 9 441,0| 0,36 99,0 540,0 | 1.600 5308 41,5 0,076 38 78.400
Kontum — Dacto 46,0 344 9 414,0| 0,36 | 123,8 537,8 600 5308 14,6 0,027 42 27.600
N.H. 19 153 1,245 1,377,0 448,2 | 1.825,2 154,0 | 0,084 290,700
Qui-Nhon — Pleiku 153 1.245 9 1.377,0] 0,36 | 448,2 | 1.825,2 | 1.900 5308 154,0 0,084 36 290,700
¥.H. 21 149,0 896 1.341,0 322,5 | 1.663,5 181,6 0,109 342,700
Ninh-Hoa-Banmethuot 149,0 896 9 1.341,0) 0,36 ] 322,5 } 1.663,5 | 2.300 530% 181,6 0,109 33 342,700
Prolonged N,i. 21 26 206 234,0 14,2 | 08,2 12,4 | 0,040 23,400
Phon - Don-Duong 26 206 9 234,0| 0,36 14,2 08,2 900 5308 12,4 0,040 41 23.400
Total N.H... 1,307.,4| 7.461 11.757,46 2,685,8(14.443,4 1,493,7 | 0,103 2,818.920
1.H. 8 66,17 523 867,1 188,3| 1.055,4 116,6 | 0,110 220,100
Vam-Cong — Rachgia 66,7 523 13 867,1| 0,36 188,31 1.055,4 | 3.300 5308 116,6 0,110 32 220,110
Total I.H. 66,1 523 867,1 188, 3} 1.055,4 116,6 | 0,110 220,110
TOTAL C vevu. 1.373,1) 7.984 12.624,7 2.874,1115.498,8 1.610,3 | 0,103 3,039,030

|
]

Grand Total A, B, C. l2.674,6 26.820 32.666,8 14,960,1]|47.626,9 9.043,2 0,189 17.064.610

OBSERVATION :

(1) N.H.4 excluded the width of Tien~Giang river at My—-Thuan (577m)}
(2) ¥W.H.4 included the length of bridge (2.000m) to be designed across Hau-Ciang River at Cantho,
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8. ASIAN HICHWAY IN LAOS

Mr. Lytou Lytoung
Chief, Subdwision of Public Works
LAOS

I. A~3  The A-3 starts from Burma and goes through Lacs and to Sinsh
in Viet-Nam with the length of 1428 km. From Xiengkok, Lao-Burmesge
border to luangprabang is 365 Km long. This section is nothing
done except from Luangprabang to Paksuong 20 Xm. From Luangprabang
to Xieng Ngeum iz 26 Km long with two-lane road and good mainte-
nance but only with gravel surface. The length from Xieng Ngeum to
Hin Heup is 276 Km that started the improvement in September 1966
and will be finished at the end of July 1969 with the cost of US$Y
millions. Up to now 163 Km were improved. 95 Km to Vientiszne
from there are in good condition with 15 Km asphalted two-lane
road from Vientiane.

The section between Vientiane to Seno, 449 Km in length, is
in good condition with 90 Km asphalted tvo-lane road from Ventiane
but there are two ferries to be crossed at Nam Ngum River at the

point 63 Km from Vientiane and at Nam Cading at the point 189 Km from
Vientiane. These bridges were already designed by Nippon Koei in 1961
and reexamined by the experts of ECAFE.Asian Righway Transport
Technical Bureau in April 1968,

The rest of 4A-3 to Viet-Nam border, 214 Km long, is not taken

care of maintenance because of unsecurity.

II, Qthers, A-1l in Laos that starts from Savannakhet and goes to

Cambodian border is 422 Km long with two-lane asphalt pavement
except more than 10 Km,

A-12 is 19 Km long from Vientiane to Thanaleng and the
bridge betveer Thanaleng and Nongkhai over Mekong River is under
the final design by the Mekong Commrttee and the Japanese Govern-—
ment.

A-14 is about 03 Km in length and a half of this road
is asphalted. One ferry has to be crossed at Pakse-Muong. USAID
is helping in the ramp building for this ferry.
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S« CONDITIONS OFTROADS IN EAST PAKISTAN

Mr. A. R. Chowdhury
Superintending Engineer
Road Planning Circle

Road & Highways Directorate
Goverment of East Paleistan.

INTRODUCTION.

Pakistan has two provinces, namely, East Pakistan and West Pakistan.
Pakistan is unique in that its two provinces are separated by about a wawwo
thousand miles of another territory, India. The population of Pakistan
was about 101 million according to 1961 census of which about 55 million
resided in Fast Pakistan. The area of land in East Pakistan is 55, 126
square miles and of West Pakistan about 310,403 square miles, making a
total of 365,529 square miles.

The capital of Pakistan is Islamabad in West Pakistan. A second
national capital is under construction at Dacca. Decca is the capital
of East Pakistan and Lahore is the capital of West Pakistan. Construce—
tion of roads is the responsibility of the Provincial Govermnments in their
own jurisdictions, The Provincial Government formulates and implements
the various road schemes through their respective Highways Directorate.

The writer of this report is an official of the Roads and Highways
Directorate of the Government of Fast Pakistan and is familiar with the
condition of roads owned by the Government of East Pakistan.

This report will deal with condition of roads in East Pakistan whose
constructiﬁnl‘extension, maintenance and improvement happen to be the

responsibility of the Government of East Pakistan.

EAST PAXTSTAN,

Bast Pakistan, the portion of the state with which this report is
concerned, is bordered on the West by Indian provinces of West Bengal
and Bihar, along the north by the Indian provinces of Coach Bihar and

Assam, along eastern buundary by Assam and Tripura, at the extreme
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;southern end of “the eastérd- portlon by the” ‘Union of Burma, and “on the
south -by the Bay of - Bengal. The total length of boundaries of %he -
prov1nce 1s 2 ;928 miles - 1nc1ud1ng a length of boundary ‘of 445 miles by

-seas - The magor -administrative units -are 17 dlstrlcts, maklng up four
divisions. N T ; ’

The average population in East Pakistan is 1,150 pefédns pef -
square miles 5bcofding7f6'1961'ceﬂsus; although is some areas of the
province the density of p&ﬁulation éxceeds 2,000 per square mile, one
of the highest in the world. ' '

East Pakistan is an extremely flat delta built by three major
rivers, the Ganges; the Brahmaputra and the Megna. Only the portions
comprising northern borders of Mymen31ngh and Sylhet Districts, a part
of Chlttagong and most of Chlttagong Hill Tracts Districts are hilly.

The “highest areas of - East Pakistan lie along the borders of Chitta-
gong Hill Tracts, where the elevation range upto about 2,000 feet. Most
portion of the provinde is less than 100 feet above the mean sea level
and about half of the total area of the province is innundated by flood
water evef& yeéar. The land remains submerged for a period of about 4
months, from mid July to mid November.

CLIMATE AND HYDROLOGY.

TheAnorﬁéi average rainfall ranges from about 43 inches at Rajshahi

near western border of the province to 200 inches in the hilly regions
along the north eastern border of Sylhet‘District. About 80% of the total
rainfall for the year occurs during monsoon season, from June to September.

Almost all of the water which flows in the major rivers of East
Pakistan comes from outside the province, to be passed through the Bay of
Bengal. In an average about 1,070 million acre feet of water enters the
province annually from India and about 100 million azcre feet of run off is
generated by rainfall in the province. If all this water is allowed to stay
on land, it will innundate the province to a depth of 34 feet.

Tﬁe varm season, March to May, has the highest yearly temperature.
The mean maximum temperature ranges from 900 F 1o 96D F, and the humidity
ranges from about 72% to 85%.

The cool season, November to February, has the minimum temperature.



The mean minimum winter temperature ranges from 500 P %o 550 P,
SOIL

The soil in the province is mainly alluvium. The soils vary con-
siderably from place to place, but medium sand, fine sand, silty sand,
sandy silts and clay silts are found throughout the delta.
ROAD COMMUNICATICN.

At the time of Independence in 1947, the province inheritted only

286 miles of paved roads and 350 miles of shingle rozds. These roads
existed in detached sections in several disiricts and were serving the
local needs only. After Independence, plans were drawn to build five
Trunk Routes and some other Secondary and Feeder roads.

The trunk roads were to comnect the capital with the headguarters
of 15 districts which included two ppri towns at Xhulna and Chittagong.
The remaining two district headgquarters at Mymensingh and Rangamati were
to be connected by a secondary rocad from Dacca and Chittagong respectively.
The exisiting roads including those of local bodies influénced the selec~
tion of alignments of trunk roads. As a result the trunk routes leaves
scope for further improvement of their glighments in future. However,
the existing trunk routes connect mest of the important places of the
province, The policy of integrating the existing roads on the trunk routes
helped in building the road net within a shorter period of time spending a
smaller amount.

Following are the trunk routes:~ (Routes shown in Map-A).

1) Teknaf-Gox's bazar—Chittagong-Mainamati-Dacca~-Arich. ... 365 miles.

2) Tamabil-Sylhet-Mainamati, ges X97 U
3) PMagarbari-Bogra-Rangpur-Dinajpur-Tetulia. ese 263 "
4) Xhulna—fessore-Kushtia—Rajshahi-Nawabganj. ves 210 M
5) Barisal-Faridpur-Goalondo-Magura~-Chuadanga-—
Meherpur. ees 185 M
Total: 1,220 miles.

The secondary and feeder roads were to connect the important places of
the districts like Sub-divisional headguarters industrial and commercial
centres with the trunk system.
Incidentally it may be mentioned that the Asian Highway routes A-1 & A-2
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mostly follow the trunk routes:

Route A-l enters Bast Pakistan-Assam border (Tamabhil) and follows
entire'léngth of trunk ‘royte No. 2 upto Mainamati and then passes through
Dacca, Aricha, Goalondo, Farid@di; Jessore and Benapole, thus traversing
paffs of trunk routss No. 1, 4 and 5.

Route A-2 enters East Pakistan border near Gundum and passes through
Chittagong-Dacca—-Aricha-Nagarbari-Bogra~Rangpur-Dinajpur-Tetulia, A-2
route covers the entire trunk route-3 and most of trunk route-l.

In East Pakistan, Sylhet-Sutarkandi (27 miles), a shingle road,
forms a part of Asjam Highway route A-40. The total length of route A-1
and A-2 passing through East Pakistan are 418 miles and 581 miles res—
pectively, In addition there is a major ferry crossing at Aricha which
is 12 miles long,

FRESENT CONDITIONS OF ROADS:—
a) Trunk routes:-
1) TRUNK ROUTE NO, I — Out of 365 mile route only a portion between

Marisha and Teknaf ( about 15 miles ) remains %o be constructed., The re—

maining portion has been surfaced either with bitumen or concrete. The
entire route was constructed on single lane standard, utilising mostly the
existing roads of the Goverment and the local bodies, except for a length
of 25 miles bhetween Dacca-Daudkandi which was constructed as double lane
road.

At present there are!five unbridged rivers on this route: three
( Sitalakhya, Megna and Gumuti ) on Dacca~Daudkandi section and two (Bangsi
and Kaliganga ( on Daceca-Aricha section., Power ferries of 10 ton capacity
have been provided on these river gaps. At Chittagong, 2 railway bridge
exists on Karnaphuli river. The road traffic on Chittagong ~Cox's bazar
road is presently using this railway bridge.

Near Dacca at Mirpur on Dacca-Aricha road, an old Irod bridge exists.
Only 1ight vehicles are allowed to use this bridge. For heavier vehicles
power ferry of 10 tons capacity has been provided,

At Suvapur on Feni-Chittagong section of this route one bridge was
constructed on Feni river during Ist plan period (1955-60). Due to severe

flood in Feni river during last monsoon, the river washed out Feni side
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approach of the bridge. The bridge, however, remained undamaged. A
floating bridge has been established, temporarily, in order to restore
the road communication between Dacca and Chittagong. In the meantime
efforts are being made to bring the river back to its original channel.
Protecting works will be done in order to prevent future shifting of the
channel.

Widening of Daudkandi-Chittagong road has been taken up in a small
way in some places in order to cater the present need of traffic. By
now out of 130 miles, between Daudkandi and Chittagong, about 50 miles
have been made double lane. Single lane roads with inadequate specifica~
tions were constructed in the past in order to open up as much area as
possible within the resources that were available. These single lane
roads cannot cater for trucks heavier than 5 tons. With rapid industri-
alisation of the country during the current decade, larger and heavier
vehicles started using these roads under compelling circumstances and the
pavement stprted showing signs of failure, The roads are being maintained
at high cost.

Bridges on the road sections between Daudkandi and Chittagong and
Chittagong and Cox's bazar ( Maricha ) are single lane with only a few
exceptions. Most of these single lane bridges are old and weak.

Bridges on Daudkandi-Dacca and Dacca-Aricha sections are all new
double lane bridges and designed for ASHHO H-20 loading.

TRUNK ROUTE NO. 2

Out of the total length of 197 miles 66 miles lie in Comilla district

and 133 miles in Sylhet district. The entire road is single lane, able to

carry trucks upto 5 tons. The length of the road in Comilla district has
been mostly constructed after Independence. The portion of the road that -
lies in Sylhet district existed before Independence., The bridges are
single lane and véry weak, The bridges are single lane and very weak. The
aligmnment of the road located in Sylhet district is poor. Two ferry cross-—
ings having power ferries of 10 ton capacity exist on Sylhet portion of this
route.
TRUNK ROUTE NC,. 3.

Except for a part of Pachagarh-Tetulia section ( about 20 miles ), the
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entire 263 mile route has been surfaced either with asphalt or conarete.
The road is single lane and can carry trucks upto 5 tons. Thisg route has
both single lane and double lane bridges. Condition of pawement on this %
trunk routes is better than other truck routes where traffic volume is
higher.

The Boral river on Nagarbari-Ullapara section of this route remains
to be bridged. Power ferries of 10 tonsz capacity have been provided,
TRUNK ROUTE NO. 4

Construction of a single lane pavement on this 210 mile route has

been completed. Condition of the pavement is detoriorating very fast on
Khulna-Jessore section of the road. Condition of the pavement in other
places is also not good particularly near urban centres like Jessore,
Jhenaidah, Kushtia, Ishurdi, Natore and Rajshaliis Both single lane and
double lane bridges exist on this rouie— the bridges constructed upto 1958
are single lane and those constructed after 1958 are double lane.

Some old culverts and bridges exist on the road. One power ferry
over the river Ganges exists on Kushtia-Ishurdi section of this route.
Vehicle upto 10 ton weight can cross this river with this ferry.

TRUNK ROUTE NO. 5

A single lane pavement on trunk route no. 5 which is 185 miles long
has been constructed. The pavement can carry trucks upto five tons,.
Pavement is showing signs detoriations as volume and axle load of vehicles
are increasing.

Both single lane and double lane bridges exist because of reasons
already explained. Some of the bridges are pretty old. The Gorai river on
Faridpur-Magura section of this route remains unbridged. A power ferry
exists which can carry vehicles upto 10 ton capacity.

East Pakistan Water and Power Development Authority is constructing
a dam on Navaganga river near Magura. The diversion cannel has cut across
the Faridpur-Magura road near Magura, A4 temporary wooden bridge has been
constructed on the diversion chamnel. Four ferry crossings having ferries
of 10 ton capacity exist on Faridpur-Barisal section of this route.

(b) OTHER PAVED ROADS,

The total mileage of paved roads in the province is 2,247 miles.

The mileage so far surfaced on the five trunk roads is 1,185 miles.
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The remaining 35 miles arelelng surfaced now. 1, 062 mlles paved
surface are on secondary and feeder roads which have been shown in Map 'A'
The roads have been paved at dlfferent time df the nailon's hlstory. Map
'B* shows the locations of paved roads and perlod durlng which these were
paved.

STATUS OF ASTAN HIGHWAYS ROUTES A-1 & A-2:-—

The present status of these routes have been shown at the end of

this report in the standard proformz supplied by ECAFE. The Asian High-
way routes in Fast Pakistan has been surfaced except for a small length

of Pachagarh-Tetulia road ( 20 miles ¥ which is presently being surfaced.

NAME OF RIVER Route A-1/A~2 gilapgglg;giﬁg width

1. Kushiara on Sylhet-Teliapara Road. A= 1,000 feet
2. Sadipur " " " n A=] 00 "

3. YMegna~Gumoti on Dacca-Daudkandi 4~] & A-D2 6,000

4s Megna " " " " A-1 & A2 2,700

5. Sitalakhya " " " A1 & A2 1,300 "

6. Bangsi on Dacca-Aricha Road A-l & A-2 640 "

T+ Kaliganga " " n A=) & A2 2,100 "

8. Jamuna on Aricha-Goalonda A=l 12 miles.
9. Jamuna on Aricha-Nagarbari A2 1z "
10, Gorai on Faridpur-Magura. A=l 2,300 feet
11. Boral on Nagarbari-Bogra. A2 2,000 ©

FUTURE DEVELOPMENT

The following principles guided the development of roads in the past.
i) Opening up as much areas as possible.?
i1) Establishing a road net as fast as possible.
iii) Constructing roads within the scarce resources that were available.
In order to meet these principles, large mileages of roads were taken
up, adopting the alignment of many local Council roads. Specifications were
lowered to meet immediate needs and to open up as much areas as possible.
Hany of these roads have been constructed and some are under construc—
tion as shown in map 'A'. It has now becomd possible to reach all the Dig~
trict Headquarters and most of the Bub-divisional Headquarters from the
Capital at Dacca and the port towns at Chittagong and Khulna by means of

roads alone.
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The objectives that were laid ‘down have been realised. The task
now remains to- ‘construct the myriad.gecondary and feeder roads necessary to
complete -the system, to £ill the numerious river gaps and to continue to Up-
grade the network to meet the pressing demands of the rapidly increaging

traffic,
PLANS FOR IMPROVEMENT OF EXISTING NETHWORK

Already a scheme has been approved which will provide a direct link -

between Dacca and Sylhet. The present distance between Dacca and Sylhet
via Mainamati is 215 miles. This distance will be reduced by about &0
miles when the direct road is constructed. This will be a double lane

road. Provision exists in this scheme to convert the present Sorail~
Mainamati section of the trunk route No. 2 to a double lane road. A power
ferry over legna near the existing Railway bridgd at Bhairab will be provid-
ed as per provisions made in the scheme. All other gaps will be bridged.

Tt is likely that the direct route when constructed will be the future

A=l route in Bast Pakistan instead of its present route via Mainamati.

A similar scheme ( Jessore-Madhukhali ) has been drawn up which will
reduce the presernt distance of 116 miles between Khulna and Faridpur by 40
miles and Jessore and Faridpur 20 miles..

The two roads when constructed will bring down the present length of
A-1 route from 418 miles to 338 miles. Government has plans to build ano-—
ther short cut road between Dacce and Mymensingh, This road when construct—
ed will reduce the present distance of 120 miles by about 50 miles.

Under IDA credit the present Dacca-Chittagong road will be improved
and as a result the distance belween Dacca and Chittagong (160 miles) will
be reduced by about 10%. The project consists of construction and recon-
struction of about 74 miles of roads to double standards between Dacca and

Chittagong in the following sections:—

a) Construction of Dacca—Demra~Narayangan] esne 11 miles.
b) Construction of Daundkandi-Mainamati -
¢) Construction of Feni by-pass cees 23 M
d) Chittagong port penetrator and Strand road eove g "

e) Approaches to six bridges to be reconstructed

on Feni-Chittagong section. N 5 ©

74 miles.
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These schemes when implemented will improve the existing network
t0 a very great extent., The other existing roads will be widened and
strengthened gragually. Already the following schemes which envisage
Up—grading have been approvgd and works on them have either been taken
up or will begin shortly

a) Mirpur-Savar on Dacca-Aricha

{Trunk route No. 1) 14 miles.
b) Jessore-Khuina (Trunk route No. 4) cesare 6 "
¢) Chittagong-Kalurghat (Trunk route No. 1) «u.ss 4 "
d) Feni-Raipur (Secondary road) 51 "
@) Thakurgaon Station road (Feeder Road) c.ese 4 "
f) Khulna-Chuknagar (Secondary road) ceenes 21 v

At present traffic census is being taken on all the existing roads,
Works on widening and strengthening of existing roads are likely to be
taken up in a big way in the 4th plan period (1970—75) on the basis of
priority.

Similarly, schemes are being prepared for replacement and Up—grading
of 0ld and weak bridges on the existing roads. It is hoped that many of the
0ld and weak bridges will be replaced by the end of the 4th plan period.

One scheme has already been approved for constructing a double lane
road and replacing the old bridges on Sylhet—Zakiganj road which form a
part of A-40 route in East Pekistan. This scheme do not include construc-
tion of bridges on the two unbridged river-—gaps which lie on A - 40 route
in East Pakistan.

PLANS FOR BRIDGING MAJOR RIVERS

It will be seen from mep 'A' that as many 28 25 ferry crossings on

major rivers exist on the present road network. 14 such unbridged rivers
exist on the five trunk roads. As many as eleven ferry crossings are involv-
ed on Asian Highway route A~]l and A~2,

Bridging the river gaps on the trunk system has become relatively more
urgent. The Provincial Government is making all efforts fo initiate Engin-
eering Studies for undertaking construction bridges on these river gaps.

In some cases outside dssistance has already been obtained and in
other cases outside assistance is being sought. Their present status are

as follows:—
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l. Sitalakhya bridge on Dacca-Chittagong and proposed Dacca—
Sylhet direct roads:—

The bridge is to be constructed under IDA credit, Design have veen
rrepared and tenders construction is now being called.

2. Bangshi and Kaliganga bridges on Dacca-Aricha Road:—

These two bridges will be constructed out of an USAID loan. Design
have been prepared and tenders have been called. Under this project the
existing old iron bridge at Mirpur on Dacca-Aricha road will also be re—
placed.

3. Gorail bridge:—

Overseas Technical Co-operation Agency, Japan, at the request of
Government of Japan, has conducted the Engineering studies of this project
and has submitted their report already. Investigation on alignment leading
to the proposed bridge which is about 6 miles down-stneam of the existing
crossing will be undertaken by the Overseas Technical Co-—operation Agency,
Japan during this year.

Construction of the Gorai bridge will be taken up as soon as funds
can be arrange to finance the project.

BRIDGE OVER JAMUNA-BRAHMAPUTRA RIVER:

Government has decided to undertake a study on the economic and techni-—

cal feasibility of constructing a bridge or a tunnel over the river Jamuna-
Brahmaputra. The name of the river on the upstream is Brahmaputra while its
name on the down stream is Jamuna. Negotiations are going on at present with
a feoreign firm, for the purpose of undertaking necessary feasibility and
Engineering Studies.

BRIDGE OVER KARNAPHULI RIVER AT CHITTAGONG.

Chittagong-Development Authority is constructing a pontoon bridge on

Karnaphuli river, which will ultimately comnect the Chittakong-Cox's bazar
road with Chittagong. When this bridge will be opened, traffic will utilise
this pontoon bridge instead of the railway bridge which is presently being
utilised.

For other river crossings on Asian Highway route and the Trunk Roads,
efforts are being made to obtain outside assistance for Engineering Studies
and construction of hridges. It is hoped that the loan giving agencies will

come forward to finance these extremely useful schemes.
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GROWTH OF TRAFFIC IN BAST PAXISTAN

The number of motor vehicles in the prowvince incréased from 14,219 in

1960 to 55,060 in 1967. The average yearly growth rate of the province is
21.3%. Since the comparison has been made with respect to a low base, it
cannot be taken as an indication of rate of growth for next 15 or 20 years.
However, with the present rate of economic growth which is about 8%,
it is expected that the growth rate of iraffic will be around 15% for the
next 10 or 15 years. In view of the high growth rate of traffic and lowk
capacity of a single lane road, construction of single lane pavement and
bridges is now being abandoned in favour of double lane pavement ana bridges.
GEOMETRIC STANDARDS OF FUTURE ROADS IN EAST PAXISTAN:—
A Foreign Consulting Firm has been appointed by the Government of East

Pakisten as its General Consultants. The General Consultants are reviewing
the varicus geometric standards and it is hoped that the geometric stan—
dards for future roads in East Pakistan will be finalised soon. It may be
of interest to know that the following geomeiric standards and design
criteria were followed in case of Dacca-Chittagong Highway whose construc—

tion will be financed out of an IDA credit.

1. Design speed. esoa 60 miles/hour

2. Minimum radius. cee cwee 1,140 feet.

3. Minimum stopping distance R 475 "

4. Minimum stopping distance coes 3%

5. Maximum inter~devation reea 8%

6. Minimum pavement width teee 22t.o"

T« Minimum shoulder erue gtgn

8. Maximum axle load voee 18,000 1lbs. +
20% impact

9. Bridges minimum double lane.

10. Loading H-20 — S-16 loading.

From the foregoing it is evident that large mileages of roads had to
be constructed to open up new areas and this had to be done as fast as possi-~
ble. Road building in Fast Pakistan is an extremely difficult job: high em-
bankments are to be built and large number of bridges are to be constructed
almost on every road; soil has poor bearing value and rivers meander. On

the top of it there is dearth of good construction materials, equipment and
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trained personnels. Irispite of all these ;dds’it‘was possible o build
“about 2,000 miles of paved roads and 27 miles of bridges in a period of
last 20 years,.

) ﬂhe-task now is tQVUPFgfade the éiisting network, to £ill up numer~
ious fivér gaps‘énd fﬁ c;hstruct sufficient secondary and feeder roads in
order to provide an adeguate ddpendable road network. To accomplish +this
task, large funds, equipments, suitable construction materials and trained
personnel are needed., ’

Government is conscious of this and doing everything pomsible in
this direction.

National effort needs to be supplemented by outside assistance in
order that pace of development and improvement of roads in the province

can be accelerated.
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ROUTE NQ. — A-l.

Country_& Section

-
H

Bagt Pakistan..

R

Route Noe eocs. Dis— ) 15E¥i5f§hg«béﬁ&}%ioﬁé.l‘
Section tance | - Above minimum ECAFE - Below minimum ECAFE
£ X . Standards ' Standards.
Irom LI U BN N A aMs 2_1afnel l—-lé!:n’ei gravE'_l N Fair; B Faj:_r NO;
O secesncosessans Asphatt Asphatt|or stone|weath-|weath-ldcc~
or-con— or con— aurfaced|er mo-|er je-|ess
crete | crete | k.m. |forab-|epable|k.m.
kome k.m. le kam} k.m.
1 2 3 4 -5 6 T 8
A. Bonapole to Daceca Section.
Bonapole~Jessore,. 38.62 38.62
Jessore~Jhenaidah. 46.10 456.10
Jhenaidah-Magura 28.20 28.20
Magura—Kamarkhali, 13.69 13.69
Kamarkhali~Goalondo 56.40 56.40
Goalondo—-Aricha. Ferry
Aricha-Dacca 20.00 290,00
273.01
Goalondo-Ariche (Ferry) 19.30
292.31
B. Dacca H0 Sarail Section,
Dacca-Demrs 11.25 11.25) N I L
Demra-Dandkandi 28.95 28.95
Daudkandi-Mainamati 45.00 45.00
Mainamati-Companyganj 24.10 24.10
Companyganj-B. Baria 46.60 46.60
B. Baria-Sarail 11.29 11.29
167.19
C. ??rail Qo Sylhet Bordep
Tammbil } Section,
Sarail~Taliapara 33.70 33.70
Taliapara-Moulvibazar | 144.00 144.00
Moulvibazar-Sylhet. |
Sylhet upto Border on
(Shilong Road (Tammbil)] 56.40 56440
234.10
Total 674.30 40.20 634.10
Perry at Aricha 19.30
Grand total 693.60
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ROUTE NO, —

A2

Country & Section : East Pakistan,

Routé No.

Section - -

Dist~

N Exiéting Conditions.

ance

Above minimum ECAFE  [Beldw minimum ECAFE

i . - .Sténdards ° Standards
From oeeacecssces - kem. | 2-lane| l-lane| Gravel | Fair |Fair |No.
mﬁg‘”“ T T """ | Asphatt Asphatt or St-| weath~|weath|Acce—
Trereesetecens OT con-~ Or cOn- one SU~ er mo—| er je—|ss
ey crete | crete | rfaced| rora— |epable{k.m.
k.m. k.m., kom. | ble k.m.
” :‘ T B ) § - klml
1 2. 3 4 5 6 T 8
A, Burma Border %o Mainamaii
Section i
_Burma Border to Chittagong185.50 | | 185.50
- Chittagong—Comilla .- .. |162.50 162.50
Comilla—-¥ainamoti 6.44 6.44
_ 354.44
B. Moinamati--Daceca Section. -
Moinameti-Daudkandi 45.00 45.00
Daudkandi-Dacea A40.20 40,20
85.20
C. Dacca—Aricha Section )
Dacca~Aricha 0.00 | 90,00
D, Aricha-Nagarbari Section. N I L
Aricha-Nagarbari (Ferry) |(19.30)
E. Nagarbari-Tetalia Section.
Nagarbari-Kashinathpur 444 4.44
Kashinathpur-Shahjadpur 28.15 28.15
Shahjadpur-Ullapara 18.15 18.15
Ullapara—Sherpur 4740 47T .40
Sherpur-Bogra 19.30 19.30
Borga—Rahabal 25.70 25,70
Rahabal-Rangpur 80.40 80.40
Rangpur. Beldanga 64.40 64.40
Beldanga—Panchagarah TT.20 TT7.20
Panchagarh-Tetulia 41 .:80 41.80 | 30.00
408 -|94
Total 938.58 908.50 30.00
Ferry at Aricha | 19.30
Grand total 957.88
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ROUTE NO. — 4-40
Country & Section : Easgt Pakistan.

Route Noe sevece-s Dig- Existing Conditions.
Section tance Above minimum ECAFE! Below minimum ECAFD
From Standard Standards
IR NN NN k.m. r n
2-lane 1l-lane| Gravel |Fair Fair N&.,
TO scensvesnine Asphatt Asphaty or St~ | weath— weath— | Acce—
or con—~ Or con— one Su— er mo— er je— | S8
crete crete | rfaced | tora—~ epable| k.m.
kKeme keme k.m. ble k.m.
komo
1 2 3 4 5 6 7 8
Sylhet-Sutarkandi Section
Sylhet-Sutarkandi 43.85 27.36 16.49
43.85 27.36 16.49
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10. CONDITIONS
&
ROADS TN WEST PAKISTAN

Mr. A.R. Chowdhury
Superintending Engineer
Road Planning Gircle

Roads & Highways Diretorate
Government of East Pakistan
Pakistan

INTRODUCTION

Pzkistan has iwo Provinces, namely, West Pakistan and East Pakistan.
West Pakistan hes an area of 310,403 sqguare miles and a ropulation of about
45 million according to 1961 zensus. The land is mostly hilly and the weam
ther conditions vary from place to place. The annual average rainfall
varies from 15 to 20 inches. Winter temperature varies from less than
400 F on the northern region to about 60° F on the southern region. The
summer temperature also varies, but average temperature of the Province
is about 90° F,

Soil is mostly rocky. The principal river of the province is the
Indus which runs from north-east to south-west and finally discharges at
Arabian sea along with the discharges of some other rivers viz. the Jelum,
the Chenab, the Ravi, the Sultej,

In West Pakistan, the roads have variable widths of pavement., As per
statistics, the West Pakistan Highway Department is maintaining about
12,700 miles of high type roads, 8,720 miles of low type roads and 1,040
miles of katcha road, in West Pakistan ( the widths of pavement bheing
variable, these mileages are in terms of 10' wide lane). At present several
major Highway projects are being implemented.

They are:—

a) Hyderabad-Karachi Highway (under constructions)

b) Lahore-Multan Highway (Designs nearing complation).

¢) Lahore-Lyallpur Highway (Designs nearing completion).

d) Bheikhupura-Khushab Highway, (Design ncaring completion).

e) Karachi-Quila Highway { An R.C. D. Highway under execution).

In addition Lahore-Rawalpindi-Peshwar Highway and Multan-Hydrabad

Highway have been plamned for future construction.
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Map A shows the location of these Highways and the standards that
have been adopted.

A master plan of highways for the coming 20 years is presently
under preparation with the West Pakistan Highway Department with assig-
tance of foreign consultants under the agencies of the International
Bank of reconstruction and Development.

ASIAN HIGHWAY DEVELOPMENT ROUTES A-1 & A-2

The Central Communication Ministry has already communicated the

progress of works on Asian Highway routes to ECAFE separately and as such
it 1s not dealt with here. However, when the present Lahore--Rawalpindi—
Peshwar road is developed as a Highway it will make a great difference on
Asian Highway route A~ in West Pakistan as this road has been selecied
for the Asian Highway route A~1 in West Pakistan.

Construction of roads is easier in West Pakistan than in East
Pakistan because of better soil, Hydrological and climatic conditions.,
Construction and maintenance of roads are also cheaper.

The growth of traffic is pretty high in Wes% Pakistan. The number
of motor vehicles stood at 121,00C in 1960, This number has increased %o
260,000 1n 1967. The annual increase is about 12% over the last seven
years. To cope with these rapidly increasing reguirements of traffic, it
became necessary to take up improvement of the existing network. Construc-
tion of some Highways have been taken up and some have been planned “wom
the future construction. These highways when constructed will improve the
capacity of existing roads significantly,

During the last ten years some very important major bridges have been
consiructed.,

These are:-—

1. Bridge over river Jhelum near Jhelum - 3,231 feet
2. Ravi bridge near Lahore .. - 1,612 n
3o Bridge on river Ravi at Chichawatni -~ 1,115 ¢
4+ Mauripur dbridge over river Lyari - 1,150 ™
5. Bridge over river Kabul near Jahangina - 850 0
6., Bridge over river Sultej at Bahawalpur - 1,920 ™



All these bridges are double lane except serial 2 which has
four lanes.
Map B shows the locations of the bridges where they cross the rivers,
To implement the schemes in hand and the projected schemes, large
funds are needed and if this can be ensured road development in West
Pakistan can proceed much faster as it is much easier to build roads
in West Pakistan than in East Pakistan,
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11, FPRESET CONDITION OF ASTAN
HIGHWAY PRIORITY .ROUTES WITHIN
INDIA

¥r. Rajinder Pal Sikka-

Executive Enginmer (Standards)
Ministry of Transport (Rozd Wlng)
Tndia,

Out of the 5 prioriity routes recommended by the Asian Highway
coordinating committee for priority implementation, India is concerned
primarly with only two -routes, A~L and 4-2, The position for these two
is indicated belowi— .
A-1

This route enters India from the West Paokistan border nesr Amrid.
sar and passing through cities of Ambala, Delhi, Kanpur, Allahabad,
Barhi, Calcutta and Barasat apprdaches the East Pakistan border neax
Bongaon. From there 1t tales off Tnto East Pakistan and emerges again
intoe India near Dawhi in the Statu of Assam. In Assam, it passes through
Shillong, Jorhat, Golaghat znd Imphal before reaching the Iné-Burma border
near Pilel,

The length of A~1 within India is 2,860 Kms. The preszent condition
of the road satisfies the minimums standards laid dcwn by the ECAFE for
Asian Highways. But for 50 Km of length near the Purmz border the rest
has a good surgace, either asphalt or concrete. Moreover about 45% of
the length already has a 2-lane paved width,

The existing condition of the various seotions is giver in detail

below:

Section Distance (Kms) Above Hin, ECAFE Standards
2-lane i—lane Gravel
asphalt or asphal® or stone
concrete §5ncrete surface

i. W. Pak. Border — Delhi 472 472

2. Delhi - Agra 200 200

3. Agra ~ Allahabad 479 50 429

4. Allahabad — Calcutta 803 307 496

5. Calcutta — Easi Pak. 82 24 58

6. East Pak. Border-Golaghai 427 27T 250 -

7+ Golaghat —~ Burma Border 397 50 297 20
Total 2,860 1,280 1.520 50
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A-D

This route starts in India from the Indo-West Pakistan border near
Frozepur and touching Hissar, Delhi, Moradabad and Rudrapur reaches Nepal
border near Tanakpur. After iraversing Nepal it emerges again into India
near Galgalia and passing through Naxalbari and Siliguni goes into Fast
Pakistan. Total length of the route in India is about 900 Kms, The

confition of the various sections is indicated in tabular form below:—

Section Distance Above Nih.ECAFE Indeces~—
Standards sible
2-lane l1-lane Gravel
Az or Go. a&s or Co. or stone

1. Indo-Dak. Border-Malout 111 111

2. Malout — Kehli 342 158 184

3+ Delhi-Nepal Bordev 328 105 196 22 5

4. Nepal Border-E~st 120 13 104 3

Fak. Bordev.

Total 901 276 595 22 8

It will transpire from the above table that only 8 Kms length of the
route is substandard on which work is necessary to attain the minimum
standards laid down by the ECAFE., The balance length satisiies the minimum
ECAFE standards and only 22 Kms have a gravel or stone surface. Abouk 30%
of the road alrecady possesses a two lane wide carriage way.

The substandard length of 8 Km mentioned above consists of two very
short missing links, one on each side of the Nepal border. The missing
link near Tanakpur ( West of Nepal } is about 5 Kms and the other to the
east of Nepal is about 3 Kms. The construction of these missing links to
minimum international standards is estimated to cost roughly 400,000 US
dollars. In addition the river Sarda on the Western missing link will
have to be bridged which will require about 2 million US$. These works
are expected to bu taken up and completed by the time when ppriion of
A~2 within Nepal which is under construction through joint efforis of
Nepal, UK and India is through.

Besides the above deficiency, mention may alsc be made of a sub—
mersible bridge over the river Ghaggar in the Halout~Delhi section of
this route where traffic gets suspended during high floods. The inter—

ruption is for as much as 10 days at a time. It is proposed to do away
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with this botileneck, by providing a high-level bridge, as soon as i%
becomes practicable ( most probably:in the next 5 year plan for Roads).

After completion of these works, the road (A-2) within India wil)
come up to the minimum international standards.

The presenit confition of A-l and A-2 has been fescribled in the
preceding paragraphs, bui it i1s necessary to report or iwo other matiers
as well. The first concerns the shorting of route A=l through comple--
tion of priority route A-40 between Silchar and Imphal. The second is
about early upgrading of route A-44 wishin India so as to provide an
access to Nepal as completion of A-2 within Nepal will yet tzke some
time.

SHORTENING OF A-l

The Silchar—Imphal road within India is designated as Asian Highway
route A--40. VWhen develeped, the road will provide a short travel distancs
by about 400 Ems. Therefore it is intended ultimately is made the road
a part of A-l,

The length of this voad is about 240 Kms and it is already through
in scme sections. In others,; works have been taken vp and are in varring
stages of progress. DBut the completion is not within sight, wvery carly,
on account of wvarious faciors, principally ithe shortage of machinery.

The special team sent by ECAFE to survey the route in A-1 had reccmmended
that it will considerably expedite the completion of this rcad to motor-

able standards if assistance in the shape of heavy construction oquipmen™
worth 1 million US$ could be provided to India. An applicaiion hes been

made to the Whited Nations for this assistance, but is pending decirion.

4344

A% the meeting of Experts or Asian Highway held at Bangkok in April-
May 1965, it was recommended that in order to ensure a through route via
Nepal, realizing thoi she entire route A-2 whrough Lspal was roi ex-
pected to be ready within the target time, steps shouléd be taken ty
Indra, as an interim arrangement, to bring route A-44 up to the mianimum
ECAFE standards as early as possible.

Starting point of this route is Delhi, from where the alignment runs
along Aligarh, Kenpur, Lucknow. Faizabad, CGorakhpur, Kasia and Pipra

before joing A-5, to give a comnection to Nepal via that route,
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The road's improvement to minimﬁﬁ'ECAFEﬁétandﬁ?dg is now almost
complete. The only bottle neck -is completibﬁaof‘a‘majbi_ﬁfidge over
Gendak at Dumariaghot which is in' progress: The coristrhéiion of bhis -
bridge may take 2-3 years morei But since a ferry sefvicéiis*albeaa&
existing at this site, the traffic should have no difficulty in going
towards Nepal. The short length of A~5 in India, between pipfaﬁand’
Raxaul on the Indo-Nepal Border, which has to be traversed after gett-
ing off A-44 to reach Nepal, is already satisfying the minimum require~

ments prescribed by the ECAFE. .
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12. HIGHWAY CONDITIONS — .NEPAL. NOVEMBER 1968.

Mr, Angur,Még Tuladhar =

Senior Engineer, Dept. of Comm., Water
- o . & Public Works, Ministry of

' - : ?papsporﬁ; Nepal

1.
The land locked Kingdom of Nepal, lying along the southern slopes
of the Himalayas, is rectangular in shape, 800 kilometer from east to

west and 170 kilometer from morth to south. The country has three
@istinet physical regions, each running laterally from east to west.
In the south a flat plain, called the Terai, is part of the Gangetic

Plain and sheres its extreme heat. HRoughly one third of the population
of 10 millien live in the Terai. North of the Terai is a region forming
the foothills of the Great Himalaya Range. It is traversed by inumerable
swift flowing mountain streams and rivers running between rugged
mountain systems.. The majority of the population live in this temperate
region which included the Kathmandu valley, the focal point and site of
the capital. The Great Himalayan Range, the world's highest mountains,
runs the length of the northern boundary of Nepal. This region is sparsely
inhabited and has frigid arctic winters.
24

The toppgraphy of the country dictates the shape of the road metwork
which must take the form of an east-west trunk system fed by north-south
feeder roads., The east-west brunk’system must run in the flat southern
plain (the Terai) as this affords the only feasible continuous route from
east to west., A subsidiary east-west trunk system, in the central portion
of the country, serves to give better integration of the capital city,
Kathmandu, with the rest of the counitry and iakes advantage of the vallies
of the major Trisuli and Sunkesi rivers which run in an east—west direction
in their courses.
3

The core of the trunk system is the Mahendra Highway, named after
His Majesty King Mahendra, the King of Nepal. This highway runs from the
Mechi river in the east, the baundary with the Indian State of West Bengal
to the Mahakali river in the west, the boundary with the Indian State
of Uttar Pradesh. The length-of this highway is 1,040 kilometers.
This highway forms part of the Asian Highway Route 2.
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~ The other Asian Bighﬁay fopﬁp in ﬁépal'is Route A-5 which connects
the Mahendra Highway (Route A-2) with Kathmandu in a northerly direction
and the Indian Highway networkiaﬁd Aéiah Highway Route A-1 in a soubherly
direction. This road, the Tribhuwan Rajpath, nzmed after the late King 7
of Nepal. - o -

5e

These two Asian Highway Routes will be served by a network bf FeedFrn
roads which will extend some 5,400 kilometers when completed. The present
situation with regard to existing roads and roads under construction is '
as follows:i—

Route A-2? (East-Hest Highway) Mahendra Highway.

Total length:— 1,040 lans.

Location:— From sattighajta on the Mechi River, the eastern boundary
between India {West Rengal) and Nepal traversing the whole east—west
length of Nepal to Banbasa, the western boundary between Nepal and India
(Uttar Pradesh).

Section Sattighatta - Adhabar 372 kms.

Under construction. 10 kms gravel surfaced.
44 Yms fair westher motorable.
243 kms fair weather Jjeepable.

_35 kms no access.
3712

Section Adhabar~Narayangarh — 116 kms.
Improvement brogramme in hand.
24 kms 2 lane Asphalt.
92 kms gravel all weather
Section Narayangarh — Butwal 122 kms.
Planning in hand and construction expected to start in 1969.
Section Butwal - Banbasa — 430 kms.
Planning expected to commence in 1969.
Summary 2 lane Asphalt 24 kms. .
Gravel all weather 102 kms.
Fair weather motorable 44 kms,
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Fair weather jeepable 339 kms.

No access - _531 kms
1040 kmg

Route 4-5 Raxaul - Kathmandu Road'(incofpora{iné Tribhuwan Rajpath)
Total length 204 kms. T

Location:= From Raxaul/Birgunj on the southern boundary between India
(Bihar) and Nepal in & northerly direction to Kathmandu. The capital
city of Nepal. ’ -7

Section Raxaul - Adhzbar 39 kms.‘Single lane Asphalt. Improvement

programme to 2 lane asphalt in hand.

Section Adhabar - Hetaura — 24 kms 2 lane Asphalt. This section
consider with Route A-2 and in the same stretch of road as the 24-kms,

2 lane Asphalt shown in the Adhabar - Narayangarh section of Route A-2.
Section — Hetaura — Bhainse 11 kms.

2 lane Asphalt.

Section Bhainse — Kathmandu (Tribhuwan Rajpath) 126 kms.

Single lane asphalt. Improvement programme in hand.
FEEDER ROADS
Route A-2 Feeders.

1.
24

5.
Se

6o
Te

Sunauli - Butwal 20 kms. Single lane Asphali.

Butwal - Pokhara 179 kms. 2 lane Asphalt.

Under construction - Expected to be completed 1963. Whole length
truckable.

Dhangarhi — Dandeldbura — 145 kms.

Planning in hand Construction due to start 1969. 23 ms. fair weather
motorable,

Jaleswar — Janakqur — Dhalkebar (Route A-2) 30 kms.

Under construction gravel all weather 13 kms. fair weather motorable.,
Kunazuli = Fatehpur 36 kms.

Under construction 1 lane asphalt.

Biratnagar — Dharan 50 kms. 1 lane asphalt.

Dharan ~ Dhankuta 73 kms.

Under construction —~ fair weather motorable.

Tlam road 85 kms.

Under construction fair weather motorable.
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Route A-5 Feeders.,
1. Naubise — Pokhara — 176 kms.
Under construction 50 ki, fair weather mdtorable., L -
2. Kathmondu — Kodari — 116 kms. ' -
19 kms, two lane asphalt. -
69 kms. single lane aéﬁhélﬁ.
28 kms. gravel all weafher.

Bhaktapur section {12 kms) Comstruction expected to siart 1969.

Planning in hand for improvement of Xathmandu.

3. Birgunj - Kalaiya — 12 kms. Gravel all weather.

OTHER ROADS

Biratnagar — Rangoli — Jhapa 88 kms. Fair weather motorable.
Kathmanduy — Trisuli 67 kms. Asphalt pavement work in hand.
Bhairahawa - Taulihawa 50 kms. Fair weather motorable.
Bhairazhawa — Tribeni 64 kms. Fair weather motorable.
Fepalgunj - Jalkundi 72 kms. Fair weather motorable.
Rajbiraj — Kunaulil 13 kms. 1 lane asphalt.
Taulihawa — Khunuwa 8 kms. 1 lane zsphalt.

Krishana Nagar — Piuthan 24 lans. Fair weather motorable.
Nepaigunj -~ Surkhet 25 kms. Fair weather motorable.
Koilabas ~ Chorai 64 ¥ms. Fair weather motorable.
Bhainse — Bhimpheda 12 kms, Cravel road.

Kaksahawa - Lumbini 8 kms. 1 lane asphalt.
Nepalgunj — Gularia 39 kms. Fair weather mototable.
Pokhara — Bhimad _48 xms, Fair weather motorable.
6.

The Government of Nepal has made a reguest to the UN Special Fund
for assigtance in carrying out feasibility studies for a further 1,000 kms.

of Feeder roads with a view 4o their construction in the 1972 pericd.

7 A 20 year Highway Plan has been drawn up and the Nepal Government

has received considerable assistance in this connection from the Direc—
ter of the Asian Highway, ECAFE.' In Particular the services of a highway
engineer, Mr. Sadai and a transport economigt Mr. Chowdhury were made ava-
ilable in 1967 to assist the Nepal Government in assessing the priorities

for the 20 year Highway Plan. Further institutional support is to be
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provided in the form Bf\highway labdfafbfj equipment. This will enable

us to make better uéé_qf the 16qa1_ﬁaterial resources available o us.
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13, HIGHWAY CONDITIONS IN AFGHANISTAN

Mr. Siad Mohammad Totakhil
Direotor, Department of Highway
Maintenance; Ministry of Public
Works, Afghanisian.

Afghanistan, as you know, is a land-locked country. Our Governmemt
is therefore greatly interested in, and willing to devote much time to
the development of a transportation system which will ultimately result
in the expansion of its cultural, economic and social activities. With
this object in view, the Covernment of Afghanistan has given priority to
the task of constructing and improving Afghanistan's highways and its
feeder and farm—to-market roads.

Our Government plans %o complate the circumfereneisl route in
Afghanistan. This route will pass through the Capital Kabul, Kandzhar,
Herat, Shibarghan, Maimana, Mazar-l-Sharif, Haibak and Pul-i-Kumri. The
plan also calls for the construction of a direct route between kabul and
Herat, which will serve as an altternate route.

The highways which connect the circumferencial highways to our
neighbouring countries have been completed. These are: Kabul - Torkham
with the eastern border; Kandahar -~ Spin Baldak with the south—-eastern
border; Herat — Islam Ozla with the Iranian bordee; Herat — Tor Ghundai
and Pul-i-Xumri — Sher Khan with the USSR frontier, The following roads
will comnect with the circumferencial highway: Mazar-i-Sharif - Keleft;
Mazar—i-Sharif -~ Todg Gazar and Kabul - Khost,

In the first Five-Year Plan (1957 - 1961), the Government of Afghanistan
allocated 49,5% of the total funds for communifations and highways., For
the second Five-Year Plan {1962 - 1967) the allocation for transportation
and commnications was 38.5% of the total amount, In the third Five-Year
Plan, since most of the principal nighways have already been buili, more
importance has been placed on agriculiure, and consequently transporta-
tion has been allotted oniy 12.5% of the total sum. Thus, at the end of
the third Five—Year Plan, there will be approximately 2,600 Kms. of modern
road comnecting the main centers of population and production and also
connecting the main cities of Afghanistan to our ffontiers, and thereby

to our neighboring nations.
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The portion of the Asian Highuay from the Iranian border throvgh
Kandahar (1,400 Xms) to Torkham on our eastern froniier is now completed.
With respect to the Kabul-llerat direct route, during the last two months
the final design and survey of the two end sections, i.c., Haidon-Bamian
(198 Kms) and Herat-Jesht—Sharif (152 Kms), has been conducted by
Italconsult — an Italian firm.

The road Pul-—i-XKumri - Marzar-i-Sharif — Shebarghan (330 Kms) 1s now
under construction and 90 Kms of 1t are already completed. This highwoy
18 of & wery high standard and by connecting the Capital to the northern
part of the country, 2t will greatly facilitate transportation between
Afghanistan and the USER.

For the remainder of the circumferencial highway, i.e., from Maimana
to Herat (627 Kms), surveying will be carried out during the period of the
third Five=Year Plan. Preliminary surveying of the Mazar-i-Sharif-Tash -
Gozar Port section comnecting the city of Mazar-i-Sharif with the USSR
frontier has bedn completed and the final phase of the survey and
construction will be started soon.

38 Kms of the 127 Km Kavul - Gardez Highway connccting the Capital
of Kabul with the southern city of Gardez, 1s finished and paved. The
remainder is st1ll under construction.

The Third Five-Year Plan also provides for the surveying of the entire
length (118 Kms) of the road between Cardex and Xhost on cur south—eastern
border, as well am for the construction of a part thereof.

During the nexg fwo years, it is planned to survey that portion Kunduz--
Khan Abad — Faizabad (270 Kms) connecting the City of Kunduz to Faizabad
in the north-east.

Maintenance of our highways 1s a major problem. Because of the varia-
tion in topography — valleys, dry wadies, high mountains and steep slopes --
and due to high intensity floods during the rainy season, our highways are
frequently threatenzd by floods and heavy landslides. This year, extensive
damege has been experienced throughout the length of the Asian Highway.

Our Government has been in coniact with the international Development
Association (IDA) secking assistance in the mainienance of our highways as

well as assistance for the improyement and maintenancd of 15,000 Kms. of
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feeder roads. The IDA contracted the services of the Danish Engineering
Consultants firm of Kempsax to conduct a full study on this maintenance
project. The cost of the Study was $185,000 of which $155,000 was given
ty the IDA on a grant basis and $30,000 provided by our Government in local
CUrrency. ’ -
The Study covered the total Afghanistan roadway system consisting of:
680 Kms of concrete highway

1301 Kms of asphalt highway

3659 Kms of gravel roads

5837 Kms of improved unpaved roads

5815 Kms of unimproved unpaved roads
A fotal of 17,292 Kms.

The total amount needed fof maintemesnce of the main highways and
improvement of feeder roads was estimated at $24 million for three years;
$16 million was in foreign currency for procurement of equipment, spare
parts, materials and consuliant staff and the remaining $8 million in
local currency fc¥ improving the organization, for salaries and for the
purchase of local materials.

The RGA has been in contact with the International Bank for Recon-
struction and Development for a loan amounting to 35 million. This loan
will be for the purpose of maintaining approximately 3,100 Km. of main
highways and the construction of feeder and farm—to-market roads in the
eastern region of Afghanistan. Up to date, this loan has not been con—
summated. The technical sngineering report for this purpose was completed
by the firm of Kampsax.- This report is now available at the RGA, Ministry
of Public Works.

The RGA hopes that the Transport Technical Burean of ECAFE consider
rendering technical assistance, through other doner countries, for the

technician services fof accomplishing the above work on a grant basis.
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- 14. A PROGRESS-ﬁEPORT ON ASIAN
HIGWAY ROUTE A-l & A-2 TWTITIRAN

Mr. Mahmood Hodjati
Division Engineer for Teheran Area
Ministry of Roads, Iran.

Rout A~1; Bazargan ( Iran-Turkish border ) Tabriz. Tehran.
Gorgan. Shahpasand. Mished, Tayebat. { Afghanestan border)
2,114 Km..

A% the mean time from Bazargan ( Turkish border )} Via Tabriz. Tahran.
Gorgan. Shahpasand.l,334 Km. 1s completely paved as a first class highway
(Except 15 Km. near Tabriz which due to mountainous crossing is still under
construction and will be paved during next summer).

The road construction between Shahpasand to Ghouchan 389 Km. has been
started recently in our fourth National plan and will be complete at 1971
as a first class asphalt.

From Ghouchan to Tayebat ( Afghnestan border) 391 Km. is under con~
struction. The pavement of first 131 Km. (Ghouchen —Mashed has been com—
pleted, and the remaining 260 Km. with %50 work executed will be completed
at 1970.

TOTAL WORK EXECUTED ON THIS LINK IS %90
Route A-2: Khosravy(Iran — Irag border) Hemedan. Tehran., BEsfahan Kerman.
Zahedzn., NMirjaveh ( Pakistan border ) 2,516 Km.

From Khosravy ( Irag border ) Via Kerman., Homedan. Saveh. Tehran.
Esfahan, Nain 1,308 Km. is completely paved as a first class asphalt road
(except TO Km. between Saveh & Hamedan which is under pavement).

Design and preparation of plans from Nain to Pakistan border have been
completed during 31‘Cl National Plan. The road construction joining lain to
Kerman 571 Km. started recently and will be compleied during fourth N. Plan
( Karch 1973 ) as a first class asphali road, and remaining portion up to
Pakistan border 637 Km. will be improved during this period.

The construction of 500 Km., first class highway recently connect
Kerman to the Bandarabbas ( Persian Golf ) and provide a2 new transporta-

tion facility.

-~ 111 -



- 112 -~

B?AN‘R‘ca.QS up to Sep. 1962_3 s

No.|  Name of States- Paved |- U0d-00n8 | o oo | Dirt Ras.| Total

S 7| for -Pave-[+ S . E
1. Central St. 1308 °[*7. 10 | 656 [ 122 | 2096
2. | St.L.Gilan 360 10 536 — 906
3. | St.2.Mazandaran 437 — 235 32 104
4. | St.3.Bast Azarbayodjan | 556 45 996 ° 91 | 1688
5. | St.4.West " 350 — 583 264 | 1397 |
6. | St.5.Kormanshahan 421 70 476 558 | 1528
T« | St.6.Khouzestan 955 90 581 269 1895
8. | St.7.Farss 535 325 955 1085 2900
9. | St.8.Kerman 131 70 542 1074 | 1817
10.| St.9.Khorasan 250 385 1420 327 | 2382
11.| St.10,Bofahan 1069 25 500 499 | 2090
12.| 8t.11. Sistan&Balouchostan 5 —_— 1346 2278 3647
13.| St.12. Kordostan 285 _— 552 509 1346
14.] Ghazvin Rds. Dept, 362 —_ 246 —_ 608
15.| Arak " " 429 13 298 458 1197
16.| Hamedan " " 530 52 225 7 824
17.| Shahrood" " — — 499 564 1063
18.| Gorgan " " 130 — 394 341 855
19.| Kheramebad " 416 — 62 354 83z
20.{ Yezda " —_— —_— 619 527 1146
21 | Ttorbatheydarieh — — 574 804 1378
22.1 Sea Coast Rds. South 419 —_ i5 1267 1701

8944 1095 | 12331 11630 | 34000
N.I.0.C. Pave Rds. 573
(Khouzestan)
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15. PERSONS ATTENDED AT ASTAN HIGHHAY SEMINAR IN TOKYO NOV.,

1968 ( No Speclal Order is Observed ) Ty
Country Name Present Post
ECAFE,U.N. Mr. Tha Dok Senior -Engineer, Asian Highway
Transport Technical Bureau,
ECAFE, U.N., Bangkok
Thailand Mr. Serece Suebsangnan Deputy Director, Construction
Division, Department of Highways
Malaysia Mr. Ainuddin Bin Abdul Senior hxecutlve Engineer (Rodds),
Wahid Public Works Department Heddgudrters.
Singapore Mr. Joseph Thurairatnam Senior Executive Engineer,
Nallaiah Department of Public Works
Indonesia Mr. Sudarsono Chief, Road Division, Directorate
of Road Construction, Directorate
General of Highways, Department
of Public Works and Power.
Vict-Nam Mr. Tran-Van-Quink Chief of South District of P.
W., Cantho, South Viet-Nam
Laos Mr. Lytou Lyfoung Chief, Subdivision of
Public Works
Pakistan ¥r. Ayubur Rahman
Choudhury Superintending Engineex,
. Roads & Highways, Road Plamning
Circle, Govi,of East Pakistan.
India Mr. Rajinder Pal Sikka Executive Engineer (Standards),
Ministry of Transport {Road Wing)
Nepal Mr. Angur Man Tuladhar Senior Engineer, Department of
Communications, water & Public Works,
Ministry of Transpori
Afghanistan  Mr. Said Mohammad Director, Deparitment of Highway
Totakhil Mainternance, Ministry of
Public Works.
Iran Mr. Mahmood Hodjati Division Enginser for Teheran Area,
Ministry of Roads
Japan Mr. M. Shibusawa Executive Director, Overseas
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Technical Co-operation Agency,
Japanese Cov't,



Gountry  Name- —

T.

M.
H.
M.

K.

S.

Y.

Kasai
Mopiméto
Kozuki
Fukiishima

Minowy

Namba

Watanabe

Sadai

Sgkai

M.

M.

Japan -~ Mr.
l' Mr -
n My,
n Nr.,
" Mr.
“ Mr [ ]
" Mr.
" Mr.
R Mr.
" Hr.
" Mr.
v Mr.

Se

Imai

Funatsu

Asaeda

~

""JM~'-Pfeééﬁ¥;Post:_-1$:€ T

- -

Internal Operation Division
Oc To CQ’AQ )

Director Road Burean,
Ministry of Construction,

Jirector, Plaining Pivision,
Road Bureau, Ministry of
Construction.

Deputy Director "
k1]
Auditor, Ministeris Béovetariate.
"

Planning Division
1t

Birector, Internaiional Engineering
Consuldants Association, Tokyo

Secretary, "
"

Director, Pacific Consultant
Co., Ltd., Tokyo.
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