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i, The Government of Pakistan has asked the Association to finance part
of the cost of a highway project in West Pakistan., The project consists of

(i) the construction of a new highway between Karachi and Hyderabad, (ii) the
construction of three major bridges across the Jhelum, Ravi and Sutlej Fivers,
(iii) the emoloyment of management consultants to advise and a351st the Building
and Roads Branch (B & R) of the Provincial Government, and (iv) the employment
of ¢ onsulthg engineers to carry out feasibility studies of access to Kerachi

and Hyderabad,

ii, The total cost of the project, ircluding US) 5.0 million equivalent
for right-of-way and taxes, is estimated at US$35,5 million equivalent of which
US;17,0 million equivalent is the foreign exchange cost. The cost estimate is
considered sound and includes a reasonable allowance for contingencies, The
Government of West Pakistan will finance the projectis local expenditures from
its own budget.

iii. Design and supervision of the Karachi-Hyderabad Highway will be
carried out, by consultants who will be selected by the Government subject to
the dpproval of the Association. Design of the bridges will be carried out by
the B & R which has indicated that the final plans will be reviewed by consul=
tants., These consultants will supervise construction of each bridge on a full-
time basis. lanagement consultants will be selected by the Government subject
to the approval of the Association,

iv, Road and bridge construction will be carried out by contractors
selected on the basis of international competitive bidding.,

Ve The project is economically justified, The present route between
Karachi and Hyderabad is a 12l-mile long narrow highway which is in a poor
condition and passes through a water-logged area. The new highway will avoid
this area and shorten the distance between the two cities by 30 miles., The
benefits accruing from the reduction in distance and the provision of a higher
standard highway are sufficient to produce returns of 8% and 11% discounted
over the life of the investment for two different assumed traffic volumes ex-
pected to use the road, Significant indirect but unmeasured benefits are also
expected,

vi, The existing Jhelum and Ravi Bridges are old structures that are
congested and no longer suitable for heavy volume of fast moving traffic. The
Sutlej Bridge would replace @ boat bridge which is designed for a maximum of
li-ton vehicles and has to be removed during the annual three-month flood period,
The Jhelum and the Ravi Bridges are on the projected ilest Pakistan National
Highway from Karachi through Hyderabad, Lahore and Rawalpindi. As the locaticn
of the National Highway south of Lahore is now under study, it is not known
where it would cross over the Sutlej River. In any case, a bridge is needed

at the presently proposed site, The value of vehicle time saved by the avoid-
ance of delays appears sufficient to justify the investment.
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1. The Government of Pakistan has requested a credit from the Interna-
tional Development Association (IDA) to meet part of the cost of a highway
project in West Pakistan, The project cousists of the construction of a new
highway between Xarachi and Hyderabad and three major bridges, and the employ-
ment of management consultants to advise the Buildings and Roads Branch (B % R)
of the Provincial Government for a period of three years, and consulting
engineers to carry out feasibility studies of access to Karachi and Hyderabad.

2. Roads and road transport in West Pakistan were studied Ly the Bank
in the course of the Economic Missions to Pakistan in 1961 and 1962, 1In
1961-62 a comprehensive transportation survey of West Pakistan was made by
Transportation Consultants, Inc. (TCI) for the USAID, The USAID mission in
Pakistan for some time had heen considering a new highway connection between
Karachi and Hyderabad. It had carried out a reconnaisance of the proposed
alignment, made traffic surveys and arrived at a very preliminary cost esti-
mate, During the visit of the Bank/IDA mission in 1962, the USAID indicated
that it was concentrating its investment priorities in East Pakistan, and
therefore was no longer interested in financing this highway.

3. On examination the IDA mission concluded that a new highway was

obviously needed but found that additional information, particularly on costs,

was required It suggested to the Government that it envage consultdnts to
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II.  BACKGROUND
A, General

5. The Province of West Pakistan covers a land area one and a half times
that of France, It is mainly a vast flat plain stretching from the foothills
O
f

alayas in the northeast to the Arablan Sea., Annual rainfall wvaries

oL
in the south to 30 inches in the north The main inhabi
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ies in the center and north-of the Province is crossed by f
the Indus Jhelum. Chenab. Ravi and Sutlei, which, a

h Sutlej
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confluence, flow as the Indus southwards to the sea
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of transport communications,
6. The Province has a population of about 50 million people, 75 per
aant AF clava T3wra 39 amimal amwmana Qama man aoant AP Fha TN mMmITTI3 AN srmbn
weillv U4 \,JLLJMI LALVGS QLil LT ULlGL QA1 TGOy WAJIUT L[,\J LJCJ. Vol Va4 UilT 4V LA LAVl Wl vall
dwellers live in the four pr incipal cities of Karachi, Hyderabad, lahore and
Daoern T M sl ot S aan haldtawraed +-a ha Srmamacadine ot a ...-.4-- ~Ff ot Tasecet
ﬂde-J.PJ.IIU.J.. 11T PU PSR- AFERS) ] J.D UV.L-LUVUU. LvU VTS LIIVICAaol 15 alv a Iauvoc UL av L8asv
?+6 ner cent. per annum with the urban areas increasing at a much faster rate
.......... A e D ian AL o - mmmiomos ) o mend bl emdhd TN e el PR L Y - N
Ub‘bd.uBU UL uLLg.[d. 4011 L0l vile COWILrysdiuc alid LIIC OCLULLICIICIIL 0L 'l ulgces,
T2~ LTl TVt 2 oo oo ma . & o L2 A& e N4 O Py
{e WILLIEC WEeSUL FdkKlsudll's eCOIIOU 15 SULLLL prularily dgriculiurad, uLile
industrial sector's contribution to Frovincial "national'" income is estimated
men & Lo I o oA L A s ot L. __ Ao olen - varolln
L:O Ild.VE LIlerdbeﬂ 1 IOl { per cciil Lo 1D per ceilu beuw Il L747/0U alld 1707700,
The Government anticipates an acceleration of this trend over the next ten
T | i P Fal 4 Ed

years. UODTJOH Ee.x.'Dl.Le, cement, Sung‘, cnemlcal IeI‘El..L.LAeI‘ and .Lear,ner' gOOGS
industries located in or around Karachl, Hyderabad, Multan, Lyallpur and Lahore
comprise the main industrial activities at present., Medium and light manufactw
ing industries producing machine tools, spare parts, sewing machines, sports
goods and the processing of local agricultural products are widely scattered
throughout the Province,

B, Transport System

8., Both Government-owned and privately owned transport facilities serve
the Province. The Government-owned and operated enterprises include the
Pakistan Western Railways, Pakistan Intermational Airlines, Karachi Port Trust,
a number of urban bus companies as well as the West Pakistan Road Transport
Board which operates inter-city bus services., In the private sector, bus,
truck, pipeline, river and ocean going transport services are provided. There
is, in addition, a large amount of lccal and rural traffic which moves slowly
by animal drawn vehicles.

9. With the exception of the railway, the airline and the urban bus
services there is little effective regulation of transport. The Government
has recently reconstituted its Transport Coordination Board. This body is
expected to recommend priorities of investment allocations within each trans-
port sub-sector to advise the Government on rates and fares and to collect
and correlate data on transport activity and trends. Insufficient time has
elapsed to determine the manner in which it will carry out its tasks,
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C. The Foad System

10, At the end of 1962, West 2akistan had a road network totaling some
21,000 miles of all tvpes about half of which is paved., Although these are
passable in all weather, they are generally of low standard and functionally
obsolete for modern traffic. The remainder of the systew consists of gravel
and earth rcads which « ften becrme impassable during the monsoon season,

The higher type of roads generally come under the jurisidiction of the Pro-
vincial Government with the lower type being generally built and maintainad
by municipal and village authorities.

11. A substantial mileage of existing paved roads is subject to f{looding
and to damage from water logging and is under frequent repair. Most of the
paved roads are either of single-lane cr a substandard two-lane width which
results in heavy damage to the pavement edges and shoulders from meeting and
passing vehicles, Since the shoulder material becomes pulverized to a fine
dust and gradually erodes, meeting or rassing on narrow pavements can be ex-
tremely hazardous because of lack of visibility and the drop from the pavement
to the shoulders.

12. In 1962 there were some 115,0C0 motor vehicles registered in lest
Pakistan, Of these, about 28 per cent were trucks and buses which make up the
bulk of road traffic outside the urban areas. As showm in Table 1 there has
been g rapid increase since 1958 in most vehicle categories. The volume of
truck traffic has increased significantly since the removal of inter-regional
restrictions in 1961, Truck and bus traffic would have been higher had it

not been restricted by the inadequate road network,; the substancard condition

of many of the roads and the difficulties of procuring foreign exchange for

the purchase of new vehicles and spare narts. In 1961-52, for exarmple, a
government enquiry estimated that some 25 per cent of the trucks and 30 per cent

of the buses were "off-the-road" because of lack of sparc narts.

13. Regulations already exist to coutrol the operation and lcading of
vehicles, but there is little or no enforcement outside the cities and towms,
The density of mixed vehicle and animal traffic on some roads has reached a
point where action is badly needed to improve safety and permit the unhindered
flow of motor traffic., The widespread practice of stopping and parking on the
pavement requires special attention.

D, The Road Organization

1. The Buildings and Roads Branch (B’R) of the Communications and ‘lorks
Department is responsible for the construction and maintenance of all but
municipal and village roads. The headquarters of the B ™ R is located at
Lahore. Iits organizational structure is an oudated and cumbersome historical
carry-over from the pre-Iudependence era when communications werc poor.

15. fxcept for the design and supervision of bridges, which is centralized,
the technical responsibility for the planning, execution, and maintenance of
road works is delegated to five regional engineers who ir turn may assign work
to various subordinate offices, several of which may be in the same city. A
separate maintenance organization does not exist and both maintenance and con-

Craesa e NallbildliLt LVl geii

struction are carried out by the same forces.



16, Perhaps the worst defect in the organization of the B & R is the
lack of a chief engineer to direct, plan and coordinate all aspects of road
works. The need for such an official has become increasingly necessary as
West Pakistan moves ahead with its plans for rebuilding its existing obsolete
nravrineial road natuoanr Consideration is being given to the establishment
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of a central planning office within the B & R; however, it seems apparent that
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all direction and control of all phases of highway work.

The Government is actively considering both the separation of the
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10, In the light of plans to proceed with the construction and recon-
struction of a large mileage of primary roads, the modernization of con-
struction and maintenance operations is essential. This calls for a thorough
study to determine the organizational and operating changes needed and a re-
assessment of budgetary requirements.

E. Maintenance

19, The primary road system, most of which is paved, receives regular
maintenance, but since parts of it have been so poorly built, excessive main-
tenance is required, particularly in areas subject to water logging and annual
flooding. Secondary and village roads which are usually earth surfaced are
difficult to maintain and become unusable in the wet season.

20. Mest maintenance is carried out by hand labor which is permanently
assigned to each section of road. Maintenance equipment is limited to anti-
riated rollers, asphalt kettles and a few overaged trucks. Because of the
shortage of equipment, maintenance work is often of an inferior quality and

the same repairs have to be carried out over and over again. Vehicle cver-
loadins and rapidly growing traffic densities, especially on roads with single-
lane pavement, exacerbate base and pavemnent failures and add to the difficulty
of maintenance,

21, The central repair shop at Lahore is well equipped with power tools
and trained machinists available to operate them but district shop facilities
are almost nonexistent. The small spare parts inventory at the central shop
is inadequate.

22 Serarate provision is made in the provincial Government budgets for
maintenance funds. Annual maintenance costs range from Rs 500 (US$105) to

over Rs 2,000 (US$L20) per mile per year in West Pakistan, although where
flood damage occurred the costs may be much higher. As shown in Table 2, while
construction expenditures varied widely during the First Plan Period, main-
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tenance expenditures were fairly consistent, This is one indication of the in-
creasing and commendable awareness at high levels in Government that it is
pointless to build roads if they are not to be properly maintained.

23. In the light of plans to modernize and expand the highway system,
there is an obvious need for a study to determine i) how maintenance operations
should be organized, ii) the degree of mechanization required, iii) the best
maintenance practices for conditions prevalllng in West Pakistan, and iv) the
amount of funds needsd annually for maintenance,

o MNammtaniam b3 aem
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with hand labor, equipment being limited to a few essential units such as rollers,
concrete mixers and trucks., OSome large works, mainly bridges, have been built
with limited use of 3quihment. Apart from masons, brick makers and layers,
rrmslrman g ey | Teen + 11 Man Taolawm Panan S o bomd scannlod . j FOU T P i B

WOL AHICLT are .Lol.l. 60.1.() uUDI\.LJ..J.UU. 1118 lauul LUl L 10 ildl U VOUL'R L 15, UL uniue) Liig
circumstances its productivity is inevitably low,

25, On the construction of higher tyves of roads by labor intensive
math~da = haae hamn matad +hat ».na"! S t<r v fPPara ptrarm s th AAand miiratrd og A
LHUVILUUD’ L L iAo UTTLL .I.U Lo il v Liu.a..J..LUJ oULLTL Y CVOoil Wl Uil 6UUU DutJCJ- V..LQ.LULI.
Fills and embankments go unconsolidated because of luack of the compacting action
A'P aaninmant and aftan gattls enhatoantiallwr with vraanltine naveamant fadInrea
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Pavements constructed by hand labor tend to be rough and uneven and often fail
under the impact of fast-moving and heavy vehicles, Thus it is evident that
compaction ard paving operations on hignh-standard roads must be carried out by

mechanical means,

CLiikii Lol

6 A further we

. e es
nferior materials found immediately alongslde the roads because of the shortage
of trucks to haul in better materials which may he availahle some distance awav,

Vi i AC 112l RESS ; material 11l [0 L2 Qi a2l SULIC awals

Even where trucks are_available, it may be uneconomic since mechanical loading
equipment is frequently not available. As a result, capital invested in trucks

is ineffliciently employed because of the large amount of time needed for hand
loading and unloading.

akness of hand labor is the common practice of using

27. Labor and local materials are generally provided by contractors with
the Government supplying some imported materials and eguinment on a rentai basis.
The contractors are generally small entrepreneurs although there are a few larger
firms with foreign connections,

28. Field supervision of work in progress is satisfactory on a few projects,
but is generally inadequate or non-existant on most work. I'ield laboratories are
not available and little use is made of the central laboratory at Lahore. The
standard techniques of scheduling work, progress reporting and follow-up are
generally not in use.

29, The Province as a whole has suitable highway construction materials
though these are not always conveniently located. The availability of water for
compaction can be a problem for road construction in semi-desert areas, but

can be overcome by wells and temporary pipelines.
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30. The cost of construction of a primary road in flat terrain has averaged
about Rs. 100,000 (USy 21,000) per mile for a single-lane asphalt surfaced road
on a low embankment, An undesirable tendency has developed to use Rs. 100,000
per mile as a rule of thumb averape and to expect roads to be built for about
that price without any consideration being given to the variable nature of the
materials available and drainage. As allocations are often based on this rule of
thumb figure, engineers are either obliged to perform inferior work in order to
complete the mileage, n.cwing that the work will not stand up, or to stop the
work until such time as more funds are appropriated.

31. Many recently built roads are not standing up to present day traffiec.
This is the inevitable consequence of inadequate design, antiquated smecifications
and the impossibility of building modern roads suitable for high speed, heavily
loaded vehicles with 1ittle or no equipment.

G. The Five-Year Plans

32. The Government!s First Five-Year Plan (1955-60) provided for the
construction of 1,8CC miles of new roads and the imorovement of 2,000 miles of
existing roads in Yest Pakistan at a cost of Rs 195 million. (US55 L1 million).
According to the Planning Commission, the work carried out was somewhat less

than that scheduled and the actual cost was Rs 200 million. Rs 1,5 million

(US:i 310,000) was included in the original allocation for expanding road research
with a view to evolving new specifications for road construction through use of
locally available material, but this basic work was never done.

33. The Second Five-Year Plan (1960-65) provided for a road program as
shown belcw, together with the construction cf four major bridges, at a total
cost of Rs 250 million (US;;52.5 million),

rMiles
New roads (in progress) 850
Improved roads (in progress) 250
New roads 1,200
Roads to be improved 1,200
3,500
3L, Because of political pressures, the bulk of the plan program consisted

of the rebuilding of numerous widely scattered short sections rather than con-
centrating a smaller number of through roads. The work was handicapped by a
snortage of funds, lack of equipment and the skills to build high-standard road
works, While many lccal improvements have been accomplished under the Plan, there
has been no significant upgrading of the main road system. Any results of this
nature must await the application of modern techniques of road building directed
to the execution of a specific project.

35. Both IBRD and IDA missions to Pakistan have found that the program

lacked effectiveness and was difficult to execute. Althcugh up-to-date records

on schedules and progress were generally not available, it was concluded by these
missions on the besis of field surveys that the program was falling behind schedule
In 1962 the R * R raised its estimate to complete the Plan target from Rs 250
million to Rs LOO million (US: 84 million).



36, IBRD and IDA missions have also found that (i) objective economic
criteria were not being applied in selecting projects, (ii) design standards
were inadequate for roads on which traffic was rapidly increasing, (iii) roads
were designed by rule-of-thumb methods, (iv) existing road specifications were
antiquated, and (v) insufficient use was being made of existing laboratory

O 2T

facilities,

37 An IDA mission to West Sakistan in Hovember 1963 noted a growing aware.
ness on the part of the highway administration of the technical and administrat-
ive problems involved in improving and maintaining the road system, During 19632
the B & R engaged a number of consultants to carry out road feasibility studies.
The project described below includes what the Association and the Goverament
believes to be the highest vriority road of those under study as well as a
number of other high priority items,
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L0, The pronosed route for the Karachi-Hyderabad Highway was selected by
the USAID mission in 1960 with a view to reducing the distance of the present
circuitous route and locating it in more favorable topography. The availability
of an adequate supply of natural road building materials was a further con-
sideration, Ammann and Whitney International who were appointed by the Govern-
ment to complete the feasibility study selected approximately the same align-
ment, It starts at a point on a mein thoroughfare about 5 miles northeast

of dowmtown Karachi and extends directly across the Sind Desert to the west
abutment of the Ghulam .iohammad Barrags on the Indus River., The barrage is
located about Ly miles northwest of Hyderabad.

.1 e e oY oV R e b Lo arim o mim smammen mrlemaas bl o b memena o S o amen o T)
ill e 4ile proposeu 4llpgnmerlv vravelrsSeos dil difca Whel'e UNe welldlll 1o fellclal-
ly flat or rolling except for several miles of hilly terraln through the
Tiyrmmaliaald TT2 17V o crhizianm limesrr smmmlsr semanlr cona VA Tam arm~is S s Mlamana avres 10O Tt Aeme
Julgoliaolll I1illo wiial'c licd y roCK WwOrK wouia o€ Lt:LlU.LJ. bu. Ligle diec L7y JILUECo
in the project and two overpasses, The bridges present no difficult engln er-
ing problem as stream beds are well defined, borings indicate stable soiis or
bedrock and the spans would be relatively short,

Lo, There are no adverse geological features to overcome which require

special or costly c.nstruction. Natural road building materials, including
river gravels, good quality limestone and hard sandstone deposits, are availa-
ble along the proposed alignment.

43, The highway will be designed as a limited access fac'li 24 to the
atandanda abaArmm Sn ’T‘o-.l-.1 2 Maman atoardanda -vmatrd As £ E AN = e con
YD valiivual UWo olluwil Al J.G.UJ_C S e LIS OC DUallUdL UD LJL UV.LUC LUL LIz J.HHHCU.L&UU Cull
struction of a two-lane roadway and a right-of-way of sufficient width for the
construction of an additional two lanes separated by a median strip at some
(-] 1.l Vi I3

future time, The geometric standards were selected on the basis of present and
projected traffic densities and the physical factors of the terrain to be

3 . hi
traversed. The vpavement consists of a six-inch crushed stone base with a 2~
inch two~course thha1+ concrete surface, The proposed design standards are
adequate,
Ll Ammann and Whitney's report included specific recommendations con-

cerning the maintenance of the highway. Some of these recommendations involve
matters beyond the direct maintenance of the highway itself. These will he
studied in more detail by the management consultanis (see below)., While it re-
mains to be determined how maintenance should best be organized and executed,
satisfactory assurances have been obtained that the Karachi-Hyderabad Highway
will be properly maintained.



L5, The terms of reference for the feasibility study of the Karachi-
Hyderabad Highway did not include access to the centers of the cities or to

the Port of Karachi. However, Ammann and Whitney did carry out a reconnais-
sance of possible routes. Thelr findings indicate that considerably more

study is required as the selection of the most favorable approaches involves not
only techhical considerations but alsoquestions of acquisition of right-of-way,
access to the port area of Karachl and connections with existing and proposed
roads. OSome of these considerations involve issues on which the Government

mist first decide, following which it should ask Ammann and Whitney or other
consultants to carry out feasibility studies of alternate approaches.

L6, The Government of West Pakistan will limit access to the highway and
make it a toll facility. Limited access is highly desirable to minimize ribbon
development and provide a means of preventing slow-moving traffic such as camels,
bullock carts and tongas from using the highway, thus eliminating one of the
worst traffic features in Pakistan. Ammann and Whitney recommended that slow-
moving traffic be confined to the part of the right-of-way reserved for the
future two lanes. They have also recommended that special provision be made

for the enforcement of motor vehicle regulations. The Government has agreed to
implement both recommendations.

L7. The Government proposes to collect tolls on the highway. There would
be no objection to this as there will be an alternate non-toll route available.
In fact, the collection of tolls is desirable as it would enable the Government
to recover some of its investment in the highway and to more easily secure con-
trol znd records of traffic, The B & R has agreed to make periodic traffic ccunts.

18. The Government has indicated that tolls on the highway and the bridges

will be collected by the customary practice of farming out the right to private
L fee. The Government favors this

,01ls with its own

practice because of proble ems of collect own personnel.
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the technical requirements of the river crossings.

50. The bridges will be designed for the standard heavy loading shown in
Table 3. The decks would provide for two lanes of traffic on the Jhelum and
Sutlej Bridges and for four lanes on the Ravi Bridge. As river bed and topo-
graphic conditions are about the same at all three sites, the bridges will be
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51, This item provides for (a) a management consulting firm to advise and

assist the B & R for about three years on matters pertaining to its organlza-
tion and cperation and (b) a consulting engineering firm to carry out feasi~
bility studies of access to Karachi and Hyderabad as discussed in paragraph L5,
The services to be rendered by management consultants include:
i) A study of the organization and administration of the B & R

with particular reference to the desirability of separating

the building and roads functions and assistance in implementing

the recommendations of that study.

ii) A report on highway maintenance operations with recommendations
on necessary changes and improvements.

iii) A report on the condition of the central laboratory at Lahore
with recommendations as to the proposed expansion and the need
for field laboratories.

52, Under the first item the consultants will be expected to (i) ap-
praise the adequacy of the B & R organization and to recommend the necessary
specific changes with the purpose of modernizing, streamlining and simplifying
the present organizational structure to enable it to carry out its expanding
responsibilities with increased efficiency and better control over its opera-
tions, (ii) assist in the establishment and operation of a planning section and
a modern design office and (iii) assist in the selection of contractors and
to introduce modern field inspection techniques on road construction. The
consultants will be required to submit a comprehensive report on their
findings and, following the approval of the report, to assist both the B & R
and the Bank in the implementation of its recommendations.

53. The secord item calls for a thorough study of existing maintenance
operations with a view to determining the capability of the existing organi-
zation and the changes needed in the light of plans to expand the provircial
road system. Particular emphasis will be placed on determining how muchk main-
tenance operations should be mechanized on both new and existing roads with
due consideration to economy and efficiency, good workmanship and availability
and skill of local labor.

sk, The third item concerns the appraisal of existing laboratory facili-
ties at Lahore which the B & R proposes to expand. The consultants will be
expected to examine and comment on the proposed expansion and to assist in its
implementation. They will also study the desirability of using field lab-
oratories and if found needed assist in establishing them. It may also be
necessary to provide for the training of local staff to operate the existing
and any new facilities proposed. If this should be required, it would bs
covered by the contingency item,

v (= SRS - Vil e



55, The implementation of any recommendations made by the consultants

involving large-scale expenditure, particularly on maintenance, would have to

be left to a later sta e, as it is notv p0531ule now tc antlcipate the order of
se

B. Cost Zstimates
56. The total cost of the nroject is US%BB 5 million equivalent as shown
below: (A detailed estimate is given in Table l,)
US$ Million Equivalent
Local Foreign Total
Road construction 9.7 10.5 2042
Bridge construction 5.1 2.6 Te7
Consultants! services and
laboratory facilities 0,9 1,2 201
Contingencies 248 2.7 5¢5
18.5 17.0 3545
57 The estimate includes the cost of construction, consultants! services

right-of-way and local duties and taxes, It also includes a quantity contingen-
cy allowance of 10% which is considered adequate in view of the thorough feasi-
bility study of the Karachi-Hyderabad Road, the completion of final plans for
the Jhelum Bridge and previous experience in bridge building in West Pakistan
and the availability of preliminary proposals from management consultants, The
estimate also includes a price contingency of 85 which has been included to
take into account possible price increases during the execution of the »nroject.
The estimate for the Karachi-Hyderabad road is based on the Ammann and Whitney
study., The over-all estimate is sound.

58, The foreign exchange component is estimated at US$17.0 million
equivalent or approximately 55% of the total estimated cost of the project
less the cost of right-of-way and government duties and taxes. The estimated
foreign exchange requirements are based on the need to import all equipnent
and a large portion of supplies, the use of foreign contractors on the road
construction part and the employment of consultants from overseas, Iocal
costs are based on the use of local unskilled and semi-skilled labor, some
local services and supplies, local contractors on the bridges and Pakistani
personnel on the consultants! staff,

59. Local currency needs will be provided from the budget of the lest
Pakistan Government. Assurances have been obtained from the Central Govern-
ment that sufficient funds will be provided to carry out the project and that
these funds will be made available as required,

C. Administration and ixecution

60, The construction parts of the project will be carried out through
unit-price contracts awarded on the basis of international competitive bidding.
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complete, These consultants will also be used to assist in the analy51s of
bids and to supervise consbtruction in an executive capacity.

£n my.
Ocoe 1

wment favors i
associate with local consulting ev
gineering firms is desirable, it should be a gradual process to avoid too
much competition between local firms and the B & R for the limited number
of technical personnel available in Pakistan., This issue was discussed during

negotiations.

63, Construction will be let in one or two large contracts depending

upon the timing of completion of tender documents and further analysis by the
consultants to determine which would be the better procedure to follow, Ammann
and Whitney estimate that actual construction would require about two years.
Allowing for mobilization of both ccnsultants and contractors, and for ad-
vertising bids and the awarding of contracts, they estimate that design and
construction would take about four years to execute,

6li4 The work is considered straightforward and no unusual engineasring
difficulties are anticipated. The country through which the new highway is
located is a semi-desert with a total rainfall averaging from seven to eight
inches per year, most of it occurring during the summer from June to September,
Water is only available at certain points along the alignment and it will have
to be brought to the work front.

Jhelum, Ravi and Sutlej Bridges

65 Final plans, specifications and contract documents for the three
bridges are to be prepared by the Bridge Department of the B & R, Final plans
for the Jhelum Bridge have already been completed while preliminary planning

is under way for the Ravi and Sutlej Bridges. It is estimated that the bridges
will be completed in about four to five years, allowing one year for completicn
of plans and three to four years for construction,

66. The B & R is well experienced in the design and construction of
bridges, but has only built one or two pre-stressed concrete structures similar
to those in the project, The project bridges are longer both in span and in
total length than any pre-stressed bridges previously built in Pakistan. It
seems prudent therefore to have the designs reviewed by outside consultants
and to have the same consultants assist on the supervision of construction.
The B & R are agreeable to this suggestion and have already turned over the
detailed plans of the Jhelum Bridge to a firm of U.K, consultants. The con-
tract with this firm provided for only part-time supervision. In view of
the magnitude of the work and the close tolerances involved in pre-stressed
construction; the B & R has agreed to have the bridge consultants supervise
construction of each bridge on a full-time basis.,



Consultants! Services and Laboratory Facilities

67 Following discussions between the IDA and the B & R on the terms of
reference for management consultants, the West Pakistan Govermnment invited a
number of firms to submit proposals. Four proposals have been received to date
and are now being evaluated by the B & R,

68, The reports on administration, maintenance and laboratory facilities
will te completed within one year, following which the consultants would con-
centrate for a two-year period on assisting the B & R in implementing the
recommendations, The consultants! team will consist of seven or eight experts

in all phases of highway operations including administration, accounting, design,
materials, construction and maintenance, The selection of equipment for the road
research lahoratory will be based on the recommendations of the consultants who
will be responsible also for insuring its proper installation and for the train-
ing of local personnel in its use,

694 As noted in paragraph L5, the feasibility studies of access into
Karachi and Hyderabad would be carried out by Ammann & Whitney or other con-
sultants,
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IV, ECONOMIC JUSTIFICATION

70. An adequate and efficient system of transport is essential where an
accelerated economic development program is planned, as it is in West Pakistan

The Government has recognized this need and is giving high priority to the de-
velopment of its transport facilities, It is aware that the execution of large
agricultural and industrial projects and the growth of supporting economic acti-
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T1l. The proposal to build a new modern road between Karachi and Hyderabad,
which would be the first section of a main highway from the sea to Peshawar in
the north, is an important first step to this objective, By improving the con-
nection between the first and third largest cities in West Pakistan it will
permit the acceleration of agricultural and industrial developments. Equally
important, by serving as a model for the future expansion of the entire high-
way program, it will establish for the first time in Vest Pakistan modern
stendards of design and construction.

T2 The existing highway between Xarachi and Hyderabad is a 124 mile bitu-
minous road of single lane width for most of its length, It is already functio-
nally inadequate to serve the present traffic efficiently or to meet future
needs, Pavement failures are frequent. There are delays and congestion for
extended time periods. A significant portion of the road lies in waterlogged
areas adjacent to canals and the River Indus. This contributes to the road
failures and causes repairs to be short lived thus wasting maintenance funds,

e Lfter investigation by the Covernment and its consultants, it has been
concluded that the existing road should not be part of the planned National
Highway., It is nearly LO per cent longer and the waterlogged areas are unsuit-
able locations for road construction, To build the new highway on the existing
alignment would lead to unjustifiahle higher construction and maintenance costs
and the sacrifice of the important savings and developmental benefits which re-
sult from the shorter distance made possible by the new alignment. The exist-
ing road will continue in service to meet local traffic needs; its reconstruc-
tion may eventually become necessary but this is not envisaged at present.

mconomic Background

Th. West Pakistan's total population of 50 million people is increasing by
st loagt 2.6 peroent per annum. The Planning Commission has projected that the

oopulaii;ﬁ‘may increase to 56 million in 1971 and to 76 million in 1981, The
Kerachi and Hyderabad Adm1n13trat1ve Districts are expected to increase from

5.5 million people in 1961 to 12 million people in 1931; this is a faster rate

than the national average,
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Urban 109 3-114- 601
Rural 0.2 0.3 0.L
Total 2.1 3.7 6.
Hyderabad Division
Urban 0.8 1.k 2.3
Rural 2.5 249 3.3
m_ L - -~ - 1 - ~ 7
Totali 363 o3 240
75 From the foregoing figures a rapid growth of urban populations can

be seen, Rural migration to towns is well under way for a number of reasons.
Since major towns such as Karachi and Hyderabad are relatively better supplied
with hospital and sanitary services, which tend to cause lower-than-average
death rates, and have a younger population age structure than the Province as
a whole; cumulative and rapid increases in their populations are expected,

76. To feed, clothe and sustain this increased population at even the pres-
ent low levels of consumption will both need and provide a basis for greater
output and productivity in agriculture and industry. This should generate more
freight transport movements. It has teen estimated, for example, that for West
Pakistan, under the conditions projected, =z S% per cent per annum growth in

farm output per agricultural werker would be required to achieve an increase in
total food output equal to the expected increase in urban population, assuming
no increase in existing per capita food consumntion. In view of the unfavorable
enviroment for agriculture around Karachi increased food imnorts either from
abroad or from within ilest Pakistan will be required to feed its growing pop-
ulation, /Fassenger movements can also be expected to increase, particularly
between the towns. The Pakistan Vesterm Railway, for example, has found that
for every one journev made by rural dwellers some 12-13 are made by town dwellers
per year,

7. The cities of Karachi and Hyderabad, with their combined ponulations
of nearly 3 million people, have important relative advantages in the competi-
tion for new industries and capital, They are better supplied with financial,
managerial and labor skills than most other cities in the :rovince. They are
important markets, They have established business, commercial and financial
communities, They are becoming increasingly important as industrial centerse.
At Karachi, for example, a cement factory, an oil refinery, a petrochemical
complex, a truck assembly plant, a rehabilation of the shipyard and other
projects are either now under construction or in the planning stage.



-1l =

nanata

J o
jon

+ O

®

Q

Q

]
§
|—«;'
=
m‘m
45 0
)c+(')
jae)
)
5 e
i

%}
c 3
[oV]

i

o ules]
L

6]
3

o]

()
(D(')
Q

~ O
) e
+ U
Pt
Q
]

=

V)
o3
=
®
ci-

J

=3
s O
3
®
16}
~rll &

ut, tw een .L7)u~6u, 10r ea :1‘_;316'
at a compound rate of 3.0 pe

c
eml-offizial
estimate. The report of t

T o WA ACQ GELN
ILGPUIL; ‘IU. HoOo=- 7U}

2 Teonomic

oY

G562 Fconomic mid
in planning, proj
ic progress was co 1tinu 11:;. Dy the end of

n
5) GNP will probably have increased by an ave-

}..l

L

o A

79, The past grouth of the economy t o] genelabéi and needed more
freight and passenger transportation. On the Pakistan '‘estern Railways, for
example, freight ton-miles increased at an average of 5.1 per cent per annunm
and passenger-miles by 3.L per cent per annum over the period 1950-62. Dry
cargo imports through Karachi increased by some 3.2 per cent per annum and ex-
ports by 1.8 ner cent per annum during the same period. Statistical evidence
of the absolute and relative grovth of 'over-the-road! itransport is less
satisfactory. The important AID sponsored "Transportation Survey of est
Pekistan (1961-62)% estimated that inter-city trucitcing ton-miles has increased
by some 17 per cent annually. vespite tais rapid increase, however, trucking
still accounts for only some 20 per cent of the total Frovincial freight ton-
miles because of its relative insi-nificance a decade or so age. There is no
information available to ascertain the extent to wnich trucking and bus opera-
tions on the Karachi-flyderabad road itself has participated in the general up-
ward growth of road transport. In the opinion of qualified observers truck
operations have grown rapidly but bus traffic on the road has probably laﬂged.
Present bus traffic on the route, wihich is well served by tae railway, is still
very small, bein~ only 12 vehicles per day or 2 per cent of the average daily
traffic using the road. Trucks, by contrast, account for over 55 per cent of
the vehicles on the road.

Justification

30, Over the long run period to 1985, which is the present horizon limit
of planmming in Pakistan, a minimum average annual growth in GiP of S per cent
is envisaged. During the Third Five Year Plan (1965-70) the Government expects
that this rate should be at least 5.k ver cent per annum. To attain this will
necessitate stepping up total publlc and private investment from Rs. 2.6
billion in the Second Plan to Rs. h.¢ billion in the Third Plan, one half of
which would be in ‘‘est Pakistan. P1ese fipures exclude tne Indus Basin Frogra:
which is outsicde the Plan. If these obJectlves are achieved there shoulc be
sufficient traffic potential to warrant a general growth of both road and rail
transport, each in its proper sphere.

81. The railway's share in total traffic can be expected to decrease,
however, as the economy grows and its structure changes, The growth in manu-
facturing and service industries has already created a new demand for special-~
ized and fast transport services and for flexible shipping schedules geared to
tiie needs of shippers and consignees., There is a growing emphasis on transport
service - speed, scheduling freguency, flexibility of operations, equipment
specialization, qualitr and dama~e control, less stringent packaging reguire-
ments, etc. ~ which can best be wmet at a lower real cost by road transport.
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82, The growth of population and incomes in Karachi has stimulated the
demand for fresh fruits, vegetables and other perishables and made possible
the payments of the higher transport costs involved. Traffic surveys on the
Karachi-Hyderabad road, for example, show that two-thirds of the goods now
trucked into Karachi consist of such agricultural products and local staples
which are produced in relatively small loads from widely scattered farms.

Outward movements consist malnly of locally manufactured goods and higher value
imports on which inventory charges, etc. are significant. It appears,; therefore,
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that in terms of perlshablllty, loadabLllty, value per unit, and the small

average size of shipments that the goods now being trans _r'h:d by road are
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generally moving by the most efficient and lowest real cost means and that
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traffic is allocating itself on the basis of realistic costs and charges.

Existing road users are being falrly heavily taxe Import du ies, for example,
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license fees and a private car some US$50.

83, The railway system, as a whole,cavries a total of over 13 million tons
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trucks (23,000) and buses (10, OOO), many of which confine their operations within
the urban areas, would be unable to cope with much of the increased demand for

t The need for extra rocad transport capacity has been discussed during
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negotiations. The Goverament of Pakistan has uclxuau.}.vcly provided for the re-
placement of 13,000 old vehicles and for P,SOO additional vehicles for West Pa-
kistan in the Third Five-Year Plan (1955-70). These figures are considered
adequate. Since the credit negotiations, the Association has heard that an
agreement has been entered into whereby a foreign truck manufacturing firm will
establish a plant in Karachi with an output of 1,000 vehicles annually in its
fourth and subsequent years of operation.

B

Blie The new Karachi-Hyderabad road will significantly change existing
distance, time and cost factors. The distance between the towns will be
shortened from 124 to 94 miles. The journey times of passenger cars may be
reduced from about };.0 hours to 2.5 hours and those for trucks and buses from
over 5.0 hours to about 3.0 hours. Real operating costs for a full length one-
way trips for trucks and buses may fall from about Rs. 100 to Rs. 55, and for

vassenger cars from Rs. L0 to Rs. 25,

85. These changes could have significant economic consequences. Farmers
in the fertile Indus Valley should find themselves economically closer to the
large and growing Karachi market. Businessmen in Hyderabad should be able to
operate with smaller inventories and have a greater dependence on the transport
of stocks from Karachi., It is reasonable to anticipate that traffic in the
Karachi~Hyderabad areas will grow at a fast rate because of the presently grow-
ing or planned industries located there, the products of which have a relatively
high transport component. In addition, since the Government envisages extending
the highway to Lahore, and the north as soon as financially possible, there is
the possibility of extra traffic being generated when this takes place.

86. The construction of the road should have a high traffic multipiier
effect. With appropriate outside assistance to support the local develop-
ment efforts, a long-term growth of the economy should be achieved. It

is clearly impossible, however, on the basis of existing information to
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measure nrecisely the development stisvlus and the traffic that it will produce -
on this road. However, the benefivs arcruli~ to road users @lone is su’ficient
to produce a satisfactory return on the investment.

87. Although there are surges of up to 1,800 vehicles per day on some
sections of the road, traffic surveys carried out by the consultants show that
some 370 trucks and buses and slightly over 200 automobiles, traveled the full
length of the road between Karachi and Hyderabad per day in 1962. These vehicles,
which represent 90 per cent of the average daily traffic using the road,; can be
exmected to divert to the new shorter rood immediately upon its opening *o
traffic, If this traffic volume increased at only 2 per cent per annum - which
is only one half of the past annual average prowth rate of "‘est Pakistan's
economy - the savings resulting from a 30-mile reduction in distance and from
lower vehicle operatine costs on the higher standard road are sufficient to
produce a rate of return of 8 per cent, discounted over the life of the facility,
after allowing for maintenance costs. If traffic vere to increase at 7 per cent
per annum, i.e. slightly faster than the expected S per cent per annum long term
arowth rate in the economy ~ a relationsnip which has been observed in many of
the Bank's member countries - the rate of return would increase to over 11

per cent.

88. Those percentages understate the true benefits and developmental
conseauences of the new road in that they exclude:

(i) the economic repercussions on production and consumption in the
Karachi and Hvderabad districts as a result of greatly reduced
trucking and bus operating costs;

(ii1) the lower real costz of carrying inventories or stocks in tran-
sit resulting froa quicker transport turn around tines;

(1ii) the possible savings atsributable to a reduction in the wctor
vehicle accident rate;

(iv) the value of time saved for at least some private car users;

(v) +the reduction in venicle operating costs to local users remal-
ning on the existine road resulting from the transfer of %C ner
cent of the existin~e traffic to the new roed;

(vi) the increased road maintenance and vehicle operating costs that
would be incurred if tine existin~g road had to carry growing
traffic volumes.

89. There is insufficient information to measure these additional benefits
or to evaluate fully the development stimulus. It is reasonable to assume that
some of them would materialize. Therefore on the basis of even the minimum
growth rate that may be expected the construction of the highway is economically
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B. The Jhelum, Ravi and Sutlej Bridges

90= The present structures, which these three new bridges would either
complement or replace, are functionally inadequate for the volumes of mixed
traffic they have to carry. For a number of technical reasons widening of

the existing Jhelum and Rav1 structures would be both costly and difficult.
tp

Tt would involve also a clogure of these two hrndonq for a hrannged
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period during which road

stretches of low-standard un.aved road=. Strengthening of the structures

EY
would also require their closing but would not ease the traffic jams or
increase the flow of traffic. OCnly motor vehicles and pedestrians would be
allowed on the new bridges, while animal drawn vehicles, pedestrians and
armivinla an +lha lhanf 1Al A aanmdtinnnas Fa n1an dha avd atdnege adriisatiivaa
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which is eyperlencz ng the fastest rate of 1nter—city traffic growth. The
CALDULHg bridges are an impediment to traflic flow in that they involve load
restrlctlons, the Jhelum brldge for example, is restricted to less thar S-ton
axle load vehicles, while the Sutlej boat bridge is limit li-ton grcss

e
weight vehicles., Added inconveniences at this latter bridge are that buses
must unload before crossing and that it is only open to traffic for 9 mcnths

in the year.

92, The structural condition of the Jhelum Bridge, which was built in
1872, does not warrant heavy use., It is a combination road-rail structure
without sidewalks and with only a 1lh-foot wide pavement for use by motor
vehicles, vedestrians and animals, Traffic movements are restricted to one
direction zt a time, Bullock carts, which are the slowest moving vehicles
travel about 3 to L mph, take uo to 20 minutes to cross the bridge and limit
all traffic to this crawling speed. Breakdoun of heavily loaded trucks or
buses traveling in low gear have been known to block the bridge for hours.
As traffic grows annually, the length of the queues waiting to cross the
bridge increases.,

93. The existing bridge is located near the center of the city of Jhelum
and will continue to serve the heavy pedestrian, bullock cart and other local
traffic, The new bricge located on the outskirts of the city will primarily
serve fast moving through and local traffic.

9L Although the Ravi Bridge, which was built in 1915, is in a better
structural condition, it is a major bottleneck because of the narrow pavement
(18 feet wide) for two-way traffic, Located on the immediate outskirts of
Lahore, which has almost doubled in population over the past decade and

become an important industrial and market center, the bridge produces traffic
jams that back up into the town itself at peak periods. The proposed four

lane bridge will relieve the heavy conjestion carried by the existing stiucture.

95. Because of the limitations at the existing Sutlej pontoon bridge
heavy goods vehicles avoid the crossing by making a detour of some 60 miles
from the main road. As a result it is mainly used by local bus and automobile
traffic, A permanent bridge will avoid the transit and transhipment delays,
significantly shorten the truck route between Karachi and the north and
improve access to the agricultural area between the east bank of the Sutilej
and the Indian border.



6, Recent traffic counts on the three bridges in the project illustrate
the average daily traffic:
Jhelum Ravi Sutlej Boat
Type of Traffic Bridge Bridge Bridge
Automobiles 880 810 5
T o= E Y 74 [ s Wa W]
bBuses 3(0 {1V 10L
Trucks (a) Light 215 ) )
. " 70
(b) Medium/heavy 1,143 ) b ) 13
Motorcycles and Bicycles 2,379 Nea. 14
Bullock carts and tongas]4 L89 1,L85 7
Animals on the hoof 1,320 N.2eo N.ae
1/ Horse-drawn cabs
97, Unfortunately no satisfactory information is available to measure

the average time delays and their value to the different types of traffic nor
for their arrival rates and average crossing times. It is not possible,
therefore, to quantify the value of time lost in relation to the investment
costs of the new bridges. On the basis, however, that the average delay to
heavy trucks and buses only at the Jhelum bridge is 20 minutes because of the
time it takes a bullock cart to cross the bridge, the present value of the

time saving benefits to only these commercial vehicles is sufficient to produce
a return on the investment of 10.0% (%). This is an understatement in that

it excludes the cost of time delays to private cars and light trucks and also
the inevitable increases in costs that arise as traffic continues to increase.

98, The rationale for providing these new bridges is that the present
structures have outlived their economic usefulness for heavy fast movirng traf-
fic., Undoubtedly, West Pakistan could struggle on with the existing crossings
but only at the cost of increasing congestion and delays. Furthermore, in the
case of the Jhelum and Sutlej bridges the load restrictions are such that they
constitute a serious impediment to thes most important type of traffic, i.e.
trucks and buses. The proposed bridges in this project will be able to carry
safely and conveniently all the foreseeable traffic. Their inclusion in the
project is, therefore, justified and recommended.

(%) Assumptions: Cost of commercial vehicle working time Rs 18 per hour;
1519 vehicles; 300 working days per annum; 35 years life
to bridge.
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99. As discussed under Section II of the report, the B & R has to contend
with many difficult problems including those of organization, administration,
maintenance and construction. The deficiencies in the present highway system
are becoming more apparent as traffic demands grow. The B & R is aware of the
naad +n exnnhﬂ and Imnrove the hichirawyr avatom and 9a now taldine astona in that
[RA~awi v § v yall\-‘- A4 .LUALJJ. A A viie IJ..LSLIWO. ) G VGILIL Al LD 1ivwW UCU\-LIJ&, UUUIJLJ ode L4 Vil v
direction., The decisions now being made will have an 1mportant bearing on the
nture Cav\an-i +xr AF +Fha ha sheratr awvradam Mhiva 4% 30 accamtdial +hat Fha R 2. R ha
4 W ya\.d.u‘y i uiic llJ_sll GJ DJDUC.IM. dilUuo L1 Vv 1o ODDUIIU.LG.I. viiaa v VILIT L) O L VT
reorganized and strengthened as soon as possible to enable it to fulfill its
growing responsibility,
h ¥aTal )\ RV T P o mdesacsmbt A AL Llea £ eamd mmadacan il el cner S e blea A b e A
LN o N vilaL CLONIOLITUCLVLULL UL Uil 1110V IHVUclLil llJ.EllJ 41l e LOUUILVL Y 40
about to get under way, and feasibility studies for additional roads ar= now
Thas may 1A anmd alram T+ S Ak bFmaa anwTer A atawmd Flia T A anmA AR DLI AT b asls AP
VOL s Uilucli vanctly LU 105 VU LJUU Tdl ly LU oval b VTS LUl 4l Williloudy bvdon UL
building up a competent and modern hi hway organization and, in particular,
an efficient maintenance organization. This assignment can best be carried out
by a competent team of technical and m anagement spec1allsts (paragraphs 67-68
above). The Association's e‘?e rience is the basis for the determination of the
The time period estimated for their employ-
L 1 = ~ Py

1.

L. . .... R S - 1 . U, e
aou e jJoo pruper.L .



V. CONCLUSIONS AND RECOMMENDATIONS

101, The project is technically feasible and economically justified on
the basis of providing a satisfactory return on investment.

102, The cost estimate is soundly based and includes a reasonable allow-
ance for contingencies.

103, Assurances have been obtained from the West Pakistan Govermment that
it will engage consultants satisfactory to the IDA:

a) To prepare the final plans and contract documents for the

Karachl-Hyderabad Highway and to supervise its construction
{(naragranh 61).

\pes gL et VLS s

b) To review the final plans of the Ravi and Sutlej Bridges and
to supervise construction on all three bridges on a full-time
basis {paragraph 66).

c) To provide general advisory services to the B & R (paragraphs
67 - 68).

ant, Assurances have been obtained from the Central Covertnment that it

BRI I8 ABSuUrances nave oeen oovvaineld 1roh ta€ uenvrar UovVerimieilit tnadv 1.

will undertake that sufficient funds will be available to carry out the project
and that +thases Punda 11511 be made suadi?lahla ac vemisd vad (mawagearnk 00)

aili Lidu Lvitot Luluo widd UC iUt dvalldua€ ads I'etquireQ \paragrapil o7 /e

anr s e o e e lami e LA.'! A.L. Ll TTo el DAl s Mo

JUD e ngleemeuu has been reached Wi the West Pakistan Government rfgar(ung
the Karachi«Hyderabad Highway that it w113°

a) Use adequate design standards including provision for right-
of -way sufficientiy wide for a four-lane divided highway
(paragraph L3).

b} Make adequate provision to insure that the highway will be

\

properly maintained (paragraph Lli).
c) Enforce existing highway regulations (paragraph L6).

d) Limit access to prevent ribbon development along the right-
of -way (paragraph L46).

e) Restrict traffic to fast moving vehicles and confine slow
moving traffic to the part of the right-of-way reserved for
the future two lanes (paragraph L6).

f) Carry out periodic traffic counts for a period of ten years
(paragraph UL47).

106. The project provides a suitable basis for a development credit by
the Association of U3$17.0 million equivalent.

May 18, 196l.



VEST ranISTAN
HI Eﬁw “PROJECT
Motor Vehicle Statistics
A) Number of Registered Motor Vehicles

Motor Cars Trucks Buses Othersl/ Total
1958 h3,§00 15,ugo §,§}0 n.a, o
1959 18,630 11,960 8,180 3,750 75,820
1960 5&,360 19,190 10,2@0 6,470 90,360
1961 60,820 21,410 9,860 10,220 102,310
1962 65,270 23,010 9,670 16,820 114,770

B) Age Distribution of Registered Trucks and Buses (1961-62)

Trucks Buses Total
Age in Years o, & No. & No. &
Below 5 years 4,016 2Ly 2,663 30.0 6,679 26.L
5-10 = 1,380 26,6 2,476 27.9 6,856 27.1
10 - 15 " 3,055 18.5 2,000 22,6 £,055 19.9
15 - 20 » 3,841 23.3 1,082 12.2 4,923 19.4
Over 20 ¢ 1,190 7.2 6,0 1.2 2 1,830 1.2

Totals 16,482 100.0 B,861 1C0.0 25,343 100,0
"On the road" (12,0L9) (73.1) (6,205) (70.0) (18,254)(72.0)

. . . \ 2
€) Carrying Capacity of Trucks "on the road" in West Pakistan (19Ql:§2)—/
Capacity in Tons Number %
3 1,776 14.8
L 2,667 22.1
5 L,563 37.8
6 2,318 19.2
7 L85 L.0
8 203 1.7
9 i -
10 18 -
15 5 -
Total 12,009 100.0 {rounded)
1/ Delivery vans, fuel tankers, ambulances, auto-rickshaws, etc.
2/ Differs from total number registered (16,482) in that the difference
T  is estimated to be "off the road", because some vehicles are out of
acawrire thrangs +ha lan nf anare narte amnl avmant . atnr oY are
(Ao J N’ Vo LY PN Vuall Vi a\s AN A ok Uyu& o HU& e , vllar.l-v.ylllvl& ~ ’ S Wi , wh Cod \»
registered for only a part of the year.

Source: Part A - Central Statistica Cffice
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WEST PAKISTAN
HIGHIAY PROJECT

Highway Expenditures Iuring Five-Year Plans

Fiscal Year
so=kar ctal

1961-1962
1962-1963
1563-196}

/T
\4inl

millions o

Construction

3

= [ o
Ul 0
-

(o)

\,s.“'

%* Allocations

)

~J
.
Ut

[
“':_

~

I

dupees)

Maintenance

34,2
30,1

39.1

TABLE 2



Table 3

WEST PAKTSTAN

HIGHWAY PROJECT

Design Standards

Karachi-Hyderabad Highway

Design speed (MPH)

Minimum radius (feet)

Maximum gradient (percent)
Stopping sight distance (feet)
Maximum superelevation (percent)
Right-of-vay width (feet)
Pavement width (feet)
Shoulder width (feet)

Meximum axle load

Bridge design loading

Bridge roadway width (feet)

Slope of fills

Jhelum, Ravi and Sutlej Bridges
Bridge design loading
Bridge roadway width (curb to curb,
Jhelum feet)
Ravi
Sutle]
—_—J
Sidewalk width (feet)
Jhelum
Ravi
Sutlej
[ ) Unrarshd _Hudarahad 1 ohrmyr
WL G e 1AL QUL L TLLY WO L QAN didg bd e
by Ammann & Whitney Inte

70
1650
L
600
8
22
ok
10

9 tons plus 20% for impact
Indian Road Congress "AA" o

sl

=]

28 (up to 100 foot length)
26 (over 1000 foot length)
2:1
Tndian nad Coanoveoaa AA
e e A e k. AW waL VV“&L N bJ WD Fe¥2Y
28
45
2l
3
<
7
5
Peacibility Study
rnational Ltd.



Table L

List of Works and Cost Estimate

(In millions of US dollars equivalent)

l. Road Construction Local Foreign Total
Karachi - Hyderabad Road (89 miles) 9.00% 9,80 18.80
Engineering 0.70 0.70 1.40

9.70 10,50 20.20

2. Bridge Construction

Jhelum Bridge (3,300 feet) 2.10 1.05 3.15
Ravi Bridge (1,500 feet) 1,35 0.65 2.00
Sutlej Bridge (2,000 feet) 1.55 0.70 2.25
Review of design and field super=
vision _0.10 0.20 0.30
5.10 2.60 7.70
3, Consultants!Services and Laboratory
racilities
Management consultants to B & R 0.60 0.90 1.50
Central and field laboratory facilities 0,25 0.25 0.50
Feasibility studies of access to
Karachi and Hyderabad 0.05 0.05 0,10
0.90 1.20 2.10
Sub-total 15,70 1L.30 30.00
Contingencies (about 18% 2,80 2.70 5450
TOTAL 18,50 17.00 35450




Table S

Page 1
WEST PAKISTAN
HIGHWAY PROJECT
(Karachi - Hyderabad Road)
Motor Vehicle Operating Costs (net of taxes)

Old New
A) Trucks and Buses Route Route
Distance (miles) 124 oL
Annual average mileage per wehicle 2l;,000 28,000
Average life of vehicle (miles) 144,000 196,000

{or 6 years)

(or 7 years)

Operating Costs Rs. Rs.
Insurance 1/ 180 180
Labor 2/ L,500 4,500
Fuel 2/ 2,880 3,000
Lubricants L/ 150 150
Tires 5/ 80O 1,000
Repairs, servicing, garaging 6/ )i, 800 3,000

Sub~total 13,310 11,830
Depreciation 7/ 5,000 L4270
Interest 8/ 500 430

Total 18,810 16,530
Operating cost per vehicle mile (Rs,) 0.78 0.59

Source:

Notes:

Information provided by Consultants and Bank Mission estimates.

1/ Assuming 1/3 of vehicles at comprehensive risk rates, 1/3 at third
party risk rates and 1/3 at third party accident only risk rates.

2/ Assumlng l men per vehicle at Rs, 3, 000 P.a. wages.

3/ Assuming 300 working days; fuel consumption 10 miles per gallon

at R
1,2 per gallon (coi.f. Karachi) on old route and 11 MePege ON NEW

1o

route.

L/ Assuming S per cent of 1/-

;7 Assuming 6 tires costlng Rs. 1,000 per set (c.i.f. Karachi) per 30,000 miles.

;/ Assuming Rs. 200 average per 1,000 miles on old route and Rs. 100 on new
route,

2?2/ Aesymine vehicle i fa oanalae A voare on nl1Ad ronta and 7 vaare on naw remto

u AR bd LA hl-‘le, v \.rbld-\l*:’ el St v\g‘:u-ﬂ-w ~ J W Chdy W i LAY - W AN =2 T A [ J il W \.4IA LW o WL U
at cost of Rs. 30,000 c.i.f. Karachi less cost of one set of tires.

R/ Acenms ner Sntanact A 10 nan Aaand N A AN 3 neractkmand

S/ HADOWILLE LUULCITOU UL aU POIL LOUL pPede Ul LUVELUICIHICe



Table 5
Pagz 2
0ld New
B) Private Cars Route Route
Distance (miles) 12k 9k
Average annual mileage 15,000 15,000
Average life of vehicle 90,000 105,000

Operating Costs Rso Rse
Tnsurance 1/ 300 300
Fuel 2/ ~ 1,000 900
Lubricants 3/ 50 L5
Tires L/ 500 500
Repairs and maintenance 5/ 1,500 750
Depreciation 6/ 1,670 1,425
Total 5,020 3,920

Operating cost per vehicle mile (Rs.) 0.33 0.26

Source: As above.

Notes:

1/ As in 1 1/ above.

2/ As in 1 3/ above, but 18 m.peg. on old route and 20 m.p.g. On new route.
As in 1 [/ above,

(or 6 years)

(or 7 years)

3/

1,/ Assuming 1 set of L tires every 15,000 miles at Rs. 500 per set.

3/ Assuming Rs. 100 per 1,000 miles on old route and Rs. 50 per 1,000 miles
on new route,.

6/ Assuming vehicle life equals 90,000 miles on old route snd 105,000 miles

~  on new route at cost of Rs. 10,000 c.i.f. Karachi, less cost of 1 set cf
tirese.
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