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INTRODUCTION

L i B fem e A s

Road is a moat general ‘and basic transportatlon5f 
facility which is 1ndlspensable for dally 1ife and for .
production and marketlng actlvltles, 1n_explolt1ng
" minerals and forests, in develdping new industry and
in export and import trade. It élsorplays an important
role in forming comfortable 1iying environment and in

providing public space for disaster prevention.

An adequate and efflclent hlghway system is
essential for meeting the needs of the present day
tpraffic., It is in fact the corner ‘stone of successful
economic and social development. Tt ig, therefore,
imperative that ways and means should be focused to

meet the requirement, in the shortest possible time.

The main object of well-planned roads in built
up areas_is to accelerate main ﬁoad Traffic to the
greatest possible extent_éonsistént with the safety
of local traffic, pedestrian or otherwise. This object
is best Fuifilled by the provision of radial rocads and
by-passes which prevent thorough traffic and encroaching
. upon subsidiary roads meant primarily.for the use of
local resident. It is also imperative, at the same

time, to develop sub-arterial roads to facilitate the




safe and speedy movement of transport urban traffic

and to link them‘up with radial roads and by passes

if necessary.

A country pays for the”foads_whether it has
them or not. If there are no roads, there is no
wheéleé transport, when there is no sgch transport,
there is no progress-social or economic, But to build
a road is not an end in itself, because it will not

serve the purpose unless it is well maintained..

Roads must be well maintained and also be of
good quality otherwise the nation would pay heavily-
for the lack of these fundamental féquirements. This
is a social service, if roads arvre ﬁot well maintained.
This will soon turn from bad to worse eventually
resulting in loss of capital sunk in roads, but ig

also damage to motor vehicles using such roads.

The reasons why road network development
suffered in the past was due to the lack of any
centralized agency for progressive planning. The
other reasons was that road development was not given
the due priority it deserved. It was every one's
necessity but no body's responsibility. It is, hoﬁever,
chronic human weakness to continue putting off things
to the very last and the habit of procrastination is
at its worst in the departments run by the Government

‘and certain local authorities. These agencies do not .




.appear to have a proper apprééiation of the inevitable: [;jﬁT3;

growth, which is bound to take place in the next .
decade and even earlier which would not allow traffic -
to wait for new construation or heavy repairs to the

existing roads.

‘The failing of our roads is the cumulative
reéult of many deficiencies, like_délayed financial
allocations, insufficient fieid Qtaff, and even |
ineffective implementation capgéitj of executing
departmentsrbesides negléct on-ﬁain{enance requirement
but on account of per-force addption of low-cost
specifications due to lack of funds. We are now

paying more for the maintenance of bad roads.

The road length in relation to area is quite
low in comparison with other developed énd developing-
countries of the world which is in-sufficient to meet
the socio-economic‘devélopment requirements. At
present, there is a deficiency of 346,000 Km. and
at the presént rate of constructing new roads i.e.,
roughly 3000 Kilométers per year, it would take years

to fulfil the need.

MATN FUNCTIONS OF A ROAD:

ek A R oty S Al F ad BCH o R M K e il R Rt

A road performs the following five functions :-

I, An easy approach to land and properties.
IT. An easy movement of man and material.

'_j_f-III[  :An“important_channel_for defencef!:ﬁj-,.'




IV, It provides long distance and inter-
provinecial transportatlon

y, It opens up backward areas for develbpmentQ;ﬁ]IJ}

—ﬂmm'—l—“mmnl—l———n-ﬂlﬂ-ﬂ-—mwww—

There are more than one cpiteria by which roads

can be classified into various categories. These are :- S

(i) Users Criterias
(ii) Structural Criteria;

(iii) Economic or Cost Criteria.

From the users point of view, roads are generally .

classified into the following :-

(a) Fair-weather roads.

(b)Y All-weather roads.

Fair-weather Roads:

et ot b et G S G ey e B A ey A

This type of road is in vogue from ancient time
in this sub-continent and includes village roads and
tpacks. An important feature of this type is that it
is useable only during the dry season. During rainy
season, its use is limited because some portions may
come under water. Rain may soak and make the gurface
loose, excessively slippery and the surface may be
damaged by traffic. After the rainy season this type

of voad invariably needs repairs before it can be used..




."All—weather Roads

'i dlsplacement of 1ower layers 1s eventually reflected

As the name implies, this type of road can
withstand heat, cold, rain etc., and is serviceable
-thPOugﬁout fhe year. I1ts surface can bear the trafflc_””
at all_timés. All-weather roads must have - the necessary

drainage structures, side dralns, smooth and water

proof surface.

From the structural point of veiw there are
two broad classifications or types i.e. Rigid and,

Flexible.

" et o —

The term rigid pavement applies usually %o
wearing surfaces constructed of portland cement concrete.
A pavement constructed of cement concrete is assumed
to possess considerablie flexural strength which permits
it to act as a beam and allows it to bridge over minor
irregularities which may occur in the base or sub-grade,
upon which it rests. Similarly a conerete base which
supports a partially rigid wesring surface be regarded

as rigid.

Flexible:

—— o — o

All other types of bases and pavements are
classified as flexible. The principal elements of the
flexible pavement are the wearing surfaces, base and

_sub grade. It is assumed that any distortion or




. 'in the wearing surface. Any distortion, occurring

(A

in the sub-~grade reflects in;fhe base and is

" transferred to the wearing surface. Hence the term

flexible is used to denote the tendency of all layers,. ;V75”

in this type of structure, to confbrm to the shape of

the load applied.

From the point of economy or cost, roads may
be classified into (i) High Cost Roads and (ii) Low-

Cost Roads.

i T ek i ik B e Y et kS R

Roads which can sustain heavy intensity and

weight of traffic are called High-Cost Roads.

Low=Cost Roads:

oy v b e i

Roads which are designed and constructed

to take light traffic are called Low-Cost Roads.

Moreover Roads can be classified on the
following basis :1-
(A)  According to loeational and financial
respongibility.
(B} According to traffic..
() According to Tonnage.

ACCORDING TO LOCATIONAL AND FINANCIAL
RESPONSIBILITY: _

paipenpai R ————— L R i

The roads can be divided into the following  _ ”;f   

- classes i~ .

'“(§5; iNatiQnal.Highwéysy_:




(b)
(c)
(d)

(e):

.: 7

‘Provincial Highways.

District Roads — Major.
District Roads - Minor.

Village Roads.

The reason underlying the classification

scheme was to distinguish the roads, vis-a-vis,

responsibility for their maintenance and development.

This classification distinguishes the road by the

administrative status of the town it is connected,

no matter the roads were metalled or un-metalled.

NATTONAL HIGHWAYS:

——— —— Gt O it o ot st 2 o]
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The National Highways were inter-provincial

roads connecting capitals, ports and international

boundries.

These National Highways are the

pesponsibility of the Federal Government for their

maintenance and development. In consideration of

thig, 1t was made a condition that road transport

control on the National Highways (90% mileage ran

parallel with the railways) would vest in the Centre

a camo~flage to safeguard the railways from impending

rail-road compertition.

Thus, it will not only relieve

the provinces of the financial burden but to enable

them +to develop provincial highways.

PROVINCIAL HIGHWAYS:




‘Head~quarters and other impoffant towns and linked

National Highways, Jjointly pefforming the functions
df main arteries of trade and commerce, The
responsibility of the maintenance and development
of the provincial highways is of the_provincial

government.

DISTRICT ROADS - MAJOR:

District Rbads - major and minor are of
relative importance, connecting populated areas
with each other as also with the.Highway - National
and Provincial and the rail heads.m These roads
are designed to take traffic right into the heart
of the country and rural population. These roads
are the responsibility of the District Boards

with or without grants-in-aid from the provinces.

VILLAGE ROADS:

The Third classification scheme had ﬁardly
been brought into effect when partition took place
and Pakistan became an independenf Sovereign State.
Pakistan started practically from scratch and had

to face many aifficulties,

The development of road since independence
has not been sufficient to keep the rate of progress

in trade and industry and in other spheres of economic

activity on national basis, mainly due to meagre share = ..

. of finance. Therefore, whatever roads were constructed . -




. of roads and bridges.

| these were not of standard gﬁecification.
The most important point to be considered in
connection with the road system is the maintenance

bill which the province can éfford to pay. Roads

can be metalled partly out of development allocation,:3f:5

partly out of revenue. Construction may boom at

times of prosperity, but the limiting factor is the

repair bill, -

The fact is that in the development of roads
the government has been facing with serious responsi-
bilities. Althoﬁgh as a whole-Pakistan has suitable
road congtruction material, the cost of transport
from quarry to road-sites is a. very heavy cost item.
Absence of water is another difficulty. So the
problem has been to discover lasting methods of road
construction not prohibitive in first cost. And in
spite of the fact that several engineers have been
doing all in tﬁeir powers to make themselves acquainted
with the development of road engineering elsewhere
and add to their knowledge for the solution of local
problems. Yet substantial progress had yet to be
achieved while—high and inereasing maintenance cost
continued *to vetard development. Added to this was
the fact that the nature of traffic had been changing

rapidly in this -country, as elsewhere, owing to

great advances in mechanical transport. This necessitated =

~anxious consideration as to the strength and stability ;Lffﬁf
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Tor an engineer the highway classification.-fn?*“ f

will be on the basis of traffic. Even for the user BE

this classification will be convenient. Three

factor which are to be considered for classification . .

under this heading are

n e A N i i

Tt is the number of vehicles using the road: f f n

per hour per day. It is represented by a figure e.g,V":I,WZ

60 vehicles/hour/day.

e i o Ui R kP LA B g Rt

T+ means the type of vehicles using that

roads. 'M* is used for mixed traffic 'T' represents--""" 

the trucks or heavy traffiec. 'P' represents the

passenger traffic,

— -t - e ot e Tt s 42

It is the speed for which the road is

designe& or is to be designed. It is also pepresented :;f 

by'figure i.e. 60 KM/H.

Thus an Engineer can classify a Highway

as, 1500 M 60, highway which means that a highway

have a mixed traffic of 1500 vehicles/day with design

speed 60 KM/Hours.

prigiosfimasiidimionsi e e e e Rl Rl

ACCORDING’TO TONNAGE :

 From Engineering point of view this

e




(a)

(b)

()

o

classification is useful as structural design can

be made on thig basis.

I+ is based on total average weight of
vehicles passing over the road per day or per hour

whatever the unit is desireable.

Besides, the classification described previouslyﬁﬁﬁlf

roads can also be classified according to the purpose

or shape of the road e.g. :

o — o > T — i S

\
A road to enable thorough traffic to avoid

congested areas or other obstruction to movement.

Sepvice Road:

vt 00—ty —

A subsidiary.road constructed between a
road and buildings or properties facing thereon
and connected only at selected points with the
principal road; It may also be the temporary road
which 1is constrﬁcted for movement of hauling trucks

which are used for hauling construction matérial to the

site of major projects.

——— e t L

A route formed by a road or series of roads

to avoid an obstruction or provide an alternate way

of traffic.




(@

(e)

.

(b)

(c)
(d)

(e)

D

:_jthose of cuIVPrt and labour component would be determlned

U= N -

A circumferential road built around an

“urban area to enable free flow of traffic.

Radial Road:

A road which provides direct communication;7; f ﬁ*
between centre of an urban area and the other

districts.

OF_STUDY:
To study the croeséctional features of varioﬁSf;  
types of road in plain, rolling and mountain topography

in the four provinces and special areas and to determlnefhe

sectional volume of material of different components.;@ff*:

To identify the quarries for aggregates like.fﬁf{-
sub-base material, base matebial, surfacing material  f;fwﬁ

indicating the haulage district wise.

To recommend on the manufacture and supply of; ;:i

aggregates according to the specification.

To determine haul/load involved for differenffff f

materials particularly in remote areas.

To determine overall cost in road works, cross
drainage, longitudinel drainage, road sign, pavement -

marking, protection work, if any.

The cost of roads would be werked out lncludlng




in order to establish co~efficienfs for variations

in prices indexing for the nurnose of egtimation of

the project cost at subsequent dates.
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The method of data collection was to get the

infoprmation by personal visits; The Enumerators
were askea to visit and extract the information
from the relevant records of District Offices of
the Provincial Highway Departments. For this purpose?E f _
a questionnaire was designed_and the enumerators y
were asked to collect the information from the
PC~T forms and. detailed Cost estimates méintéimed-by j5; ;H
the Drawing section, Final Bills of the Contractors and Measupan§5£ ﬂ f
Books maintained by the Accounts Section.aﬁd tender it
rateg submitted by the confractors. All roads
completed during 1980-87 were selected. This was
done in order to avoid wide varlatlon in the
construction and labour charges rates. The lnformatlon 5_
in respect of each road fegardiﬂg quantities, rates B
and cost of different items was collected, This

survey was carried out in three phases and it coveredfgj"

the entire country.

The total number of proformas filled-in was
487. Out of which 260 proformas were filled in from -
the Proviﬁce of Punjab, 118 from Sind, i
87 from N.W.F.P. and 22 from Baluchistan. The survey ;;,:
work was carried out in three consecutive phases. i
_In the Flrst Phase 173 proformas were - fllled—ln, in- fif7“

.-._:_Second Phase 163 and in the Third and last Phase 161 SR




In the First Phase U4 Districts were covered,

out of 74 Districts of Pakistan. TIn the Second Fhase, i

the information was collected from the Province of

. Punjab, Sind, NWFP but no information was collected fromi?f

the Province of Baluchistan. At this stage it was
realized that the information cdllécted'so far is
in-sufficient to present the rgsdlts of the study ih
a better way. Thus in order fo improve the sample
size and to present the sfudy recommendations in a

more appropriate manner, the third Phase of the survey.

was .carried out .and information was collected from the Provinces Co

of Punjab, Sind, MWFP and Baluchistan.
The every effgfts was made by the survey staff

from the beginning to collect the required information

" from the relevant records of the agencies concerned.

— " WD ey B b AN Ve S T ) Kt R WY et vt ek R

The questionnaire is.a funnel.throﬁgh which flows f]j?

all the information from its source to its ultimate use.
Tn this case, only one questionnaire was designea and
completed., The forms were printed in sufficient number
to cover the entire survey. Like others, this
questionnaire has also two parts (a) identification
items and (5) questions related with the survey. These
questions were grouped together, each one was leading

to next. The sequence has been given to the eage of

processing. The persons responsible for processing

'T th¢;dat§ were consulted at an early stage of designing: ff;}-ﬂ'




'3thé questibnnaire; The quality of the finail report

”and thé_fihdings of the survey should not exceed

that of the questionnaire.
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Designing an adequate questionnaire is a
difficult task. To assure that the questions are

properly framed to elicit the desired information,

it was proposed that the survey teams should visit the; fL;iff

District offices of the ProvinciallHighway Departménts5“_:'
and to discover whether the requisite information
was available in these offices or not. It was Confirmed ?;f 
from relevant records that the required information waé::vg~'
available in these offices., 'For this, office of |
XEN Highway Department Rawalpindi was visited amireqﬂsiﬁ;;,- 

inférmation collected. On the basis of a careful

analysis of the results of the pre-test, the questionnaifévf”-

was reviewed and revised. The following steps were

considered necessary for pre-testing :-

1, It involved the interviewers who carried out
the actual survey,.

2. 'The pretest sample was taken as representative-j ﬂ-'
of the same overall situation as the one L

for the study.
3, Close supervision was ensured.
4. Tt involved more than one interviewers.

5, Tt was carried out through regular notes and
recordings and not depending on memory.

:6,,_It.was done much before the actual data_nj -f”:” o
- collection efforts,




7. The complete questionhaire was tested.
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The problems identified during the pre—testing_-{fﬁ

were reviewed and necessary adjustments or changes wepe © o

made in the questionnaire before using it for actual

data collection.
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The intérviewer's manual is a guide for the
“interviewers which tells them the appropriate'mannef
in which the interview was to be conducted. It was
prepared sufficiently ahead of the initiation of the
field operation. It covered broadly the following :
I. A brief description of the study, aims and
objectives and its importance.
IT. Principles of interviewing (its importance,

its relation with the project, general
attitude of .interviewers, rapport building,

sequence of questions, respecting interviewers

privacy, customs, traditions, draw-backs of ..
probing questions) and be courteous, polite and .-
maintain. confidentiality. S

TIT. Question by question objectives, their
explanation and other necessary information

related to the work of interviewers. 1In ordeff;ﬁf

to achieve good results of the survey a S
separate manual of instructions was prepared .. ..
which is given as under: R
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The following instructions had been followed
while f£illing up the questionnaire forms for the

| fﬁj;colieétion_Qf informatiQn.pegarding the abovg_StﬁdyA:ifaff




1. The information regarding 'General information,
Ceometric, Structural Parameters, Quantities
and costs of material used and the labour
rates were collected from District Offices of
Provincial Highway Departments. All entries
were made in chronological order. If required,
‘more than one questionnaire. forms were used for. . -
recording the information. S

(i) | Column~One: Enter the general information.

[ I i e
.
.
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(i1)  Column—Two: Enter the Geometric parameterSfi

! e th ot it ot Tt it ot s it et el

Iy Column-Three : Enter the Structural

(ivJ  Column-Four: Enter the quantities and costs
ST Tha ITems like land acquisition, planning,
Design, EBarth work, Pavement, Retaining -
Stpuctures, Drainage Structures, Road Signs,
Service roads, Miscellaneous and project el
costs, ‘ '
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(v} .ColUgn-Five: Enter sources of material and Ry
carriage charges. : :

(viy. Column~Six: Enter Labour Charges rates.

After having completed the information in respeét;7--
- of all the above columis. Then we have to re-gxamine and . -

chack the entries made in the questionnaire.

It had been noted fhat'whilé, filling up columns -
of the questionnaire. Any information considered necessapy.?
in connection with the survey was recorded in last Column3 1 
The specimén copy of'the-filled up questionnaire clearly. o

+ndicates the type of information as was desired to be

recorded in this Column.

The interviewer had to record his name and sign

the proforma stating the time, date and full postal

_address_of_the 'officé visited'! where the information_had 'j 




: fPéﬁiba=aCchd;ng ?o_the_t;mq schgdule. It was hlghly

 £"19":

actually been collected.

DATA COLLECTION (FIELD OPERATION):
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Human beings always Qbservé and as such questipﬁSf";ff
are raised whilch need to be answered. The qbservation$  if:f ;
made by various individuals generafé data. Regardless_ f:f;€ 5
of the source or methodology used for collecting data;  €*;ffIf

the interviewer in each gtudy has to consider what must-f[fﬁjff

exist between observer and thé observed and how to

establish such relationship.

In this case, the field staff was organised in_f.'

two groups of one person and they were asked to visit the -

Digtrict Offices. of Provincial Highway Departments.

The ‘total number of forms collected from DlstrlcffffT
Offices of Provincial Highway Departments was 487. Out of.:¥ :

which 260 proformas were related to Punjab Province and f;‘ﬁ--f

118 proformas were concerned with Sind, 87 from NWFP and

22 from Baluchistan. The information in respect of all S

voads completed during 1980-87 had been collected. The B

total information had been collected in three consecutive
phases. The information in respect of roads completed |

during the above cited peribd was collected and those

having the on-going status dufing the Ist round of.Survey;][ _f

were covered in the IInd and IIIrd phase when they were

in complete form.

The field work was completed in a 8pec1f1ed tlme.f;THT
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desipraBle that the Fnumerator khew the criteria by which
" and : . .
to determine /for whom to collect data. He had to explain.

the purpose of the survey whenever so desirved and indicated =

that he wished to record a few questions. It was usually
found that the majority of officials accepted the brief
eXplanatfon and answered the questions willingly, but

the Fnumerators: were prepared to aﬁswer questions about
tﬁé'survéy, if asked; He had to-assure the respondent

that tHe information will be confidential.

SPECIAL_PROBLEMS ENCOUNTERED IN ENUMERATOR:
(a) Listing Error: Since the accuracy of the list has
an important bearing on the “technical excellence of

the survey all.such errors were corrected and called -L**-ﬁ

to the attention of the of ficer® incharge.

(bl Call Backs: When officer(incharge) was not contacted oﬁ f  

g — -

the "FirsT call at a specific place,. the Enumerator
left a card of identification there so that the
respondent could communicate with the enumerator
to arrange for a future meeting and thus it became

easy *to call the concerned person to get the required SRS

information.

(¢} = Refusal_to_Cooperate: There was no refusal rate

Decause the information was .collected from
Government Offices and for the Government.

RECORDING OF WRONG ROAD:
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Substitution of one road for another was not
permigsible because it would introduce an unknown

biase into the survey.
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T, Pavment to Enumerators: The Enumerator were-paid

— e — e s B i e -

U1l time TA/DA " and Taxi Charges as admissible =
under the rules, depending uper the administrative =
set up of the survey. TR




1d.

- there was a need for the re~vigit. The editing, in genéral;'ff

. is carried-out to'ensure_thg-following:   ;;

‘was over. This practice facilitated a contact with the

Provision of Taxi Charges was made for Enumerators{fjJ
to move. from one- place to another with a minimum. i
of lost time. : ST
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A careful record was:kept of the work assigned_and _Q
completed. by each Enumerator. Standard of T
performance_established so that each Enumerator. o
may. clearly understand what was expected and -
required of him.

IV. Control of Progress of Work:

The Supervisory staff had the function of seeing. ' -
that field work started on time, continued on i
schedule, and was completed by the end of the = S
enumeration period. At the end of each day the /i
amount of. completed work was noted. BRRSa

EDTTING OF DATA:

rEditing of schedule or filled in proforma Conéiéféa f
of careful inspection to detect any errors and omissiéns; ﬂ'ﬁ-F
inconsistencies and/or incompleteness in the data. It alééifﬁi
involved and checked on whether data was reasonable, uniféfﬁ ”:
and ready for tabulation. In this case, each schedule was;éj;
edited twice, once in the field after the day work was g
over and other at the headquarter. Editing was made in a¥f f;f
distinctive colour to avoid confusion between the editorfsi;i}f
entries and that of the Enumerator. The routine editing;;:ifﬁ,

was done in the field office every day after the day workff fff

respondents without any delay. Particularly in case when_fﬁjg;




(a) Completeness.

(b  Legibility.

(e) Comprehensiveness.

(d) Consistency.

(e) Uniformity,
(£ Reasons for nonmrésponse.

(gl Coding.

11, CODING:

12,

ultimately appear in the published report.

- T

Coding is the assignment_of numbers, letters df f;;ﬁ 
other symbols to fhe answers on the-queétionnaire. The;kﬁgiii
purpose of coding is to classify the answers of all T
questions into meaningful categories and thus to
facilitate the summary of the data. In this case, no

proper codes were aseigned due to small size of the

sample.

TABULATION :

— g e} Ml T B

After the coding process was completed, there -~
emerged a series of tabulations which constituted the i:y ﬂ i

findings of the surveys. For this purpose, a tabulation_ﬂ f ﬁ

plan was prepared which provided a system in which

various information were sorted, grouped, averaged,
rounded, summarized and presented in a way which made

the findings most .useable, generally speaking, the first

tabulatiohs must be in more detail than the tables whichwiiﬂﬁ_
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guide. It is desirable to circulated them to the eventua1:5€ fa

data users for suggestions and improvements. After this,; jf] _

‘a number of tables had been prepared to answer the questioﬂSj j3

raised at the beginning for which this study was undertakeﬁ;ifﬁ

ANALYSIS OF DATA:
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The objective of the analysis is to answer the
basic questions raised at the problem formulation stage,=  ;ff'
At the analysis stage, the various relétionships in term%ff;;,y
of cause and effect were seen. The analysis plan is alwé&és;;:k
divected by the objectives of the study. The final repdf{fffii
includes the interprefation of the findings of the surve?iﬁif;
In writing the analysis, the requirements of all good o
writings have to be kept in mind, namely, a logical éequencgf}f
of topics, clear and easily understood exposition of the_?i T; ”

ideas.

In this case, on the basis of analysis of data,

it can be determined that what were the main reasons

for making the rates of material more costly whether
it is due to design specification, sources and distance
and cost of construction material which uitimately

makes cost of construction of road high.
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PLANNTNG OF A HIGHWAY
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o The planning stage Bééins when it is decided
to construct a road linking two ‘places. The most

“*ﬂappropriate approch is to follow step by step the

?prooedure*outllned below*li

it ) et Ao ek

infaeciding the most

Location survey help:

J_ppropriate'alignment because 1f the route is not suitable

'ih_it Wlll make the oonstructlon costlya difficult and

-*cgﬂfuture upgrading and 1mprovement of the road may not be

'§¢sgibié; {To connect two places, there are generally

'ihas to beiexamined from the englneerlng fea51bllity and
* oost p01nt;of v1ew;‘ For economic fea81b111ty, data
'regardlngppopulation, industry, agriculture, trade etc.,
'éfe needed The engineering feasibility involves
‘“Lexaminatlon of the topography .of the area, river crogsings
ﬁiﬂ;}and drainage. This can only be done by obtaining the
:fiieerVLCes of competent engineers. The following points

ihare generally oon81dered while examining the economic
justifioation :

(1) " That the road serves as many people as
e possible.

(ii) It should connect important places
like, Post Office, Hospital, Markets etc.

ffimore than one route avallable.z anh alternative therefore, ff S




(iii} It should serve agriculture, industry, etc.

(iv)  Damages to property and land should be
minimum,

To make it technically feasible the route

should be such that :-

(i) It follows a level terrain as far as possib;e*f f:

so that cutting and filling are less,
(11) Tt should not obstruct natural path of
drainage, streams and rivers etec.

The highway alignment is the most crucial
job in road construction.practice. An engineér have
to consider a lot of facts which if avoided may cause
serious situation, socially, economically and from

engineering point of view.

Sometimes the: local population wants the -
alignment to pass through their locality or area for
improvement of communication, while at others it may
‘agitate people on the grounds that their valuable
agriculture land, grooves, bullt hduses, or other

property or assets, would be damaged.

During planning of a highway the length of
the road is estimated from the available contoured
maps of the localities and cost/km of the construction
is estimated from similar maps made elsewhere taking
into consideration the terrain of the area. A lump-sum

provision is also made for major bridges, minor bridges,

. river terraining works, culverts, retaining walls, =




breast walls and parapet walls.

An overall picture in respect of the
pogsible alignment is made in:rather an approximate
manner witﬁout'going out for details, Such an '
approximate and comparative quick survey of the
area is known aslreconnaiéSaﬂoe sur?ey. The purpose
of such a survey is to reduce fhe‘nuﬁber of possible

alternate routes to a few ones.

GEOMETRIC STANDARDS :

[ e  d et e i T

The geometric standards and specifications
include the gradient, curvatubre, road width, sight
distance etc. These Standards and Specifications are

different for each category of road and are governed

by the traffic needs and ensure an appropriate alignment

for the road. These generally take into consideration
the future needs so that the investment is not wasted

at a later date when traffic warrants improvement or

upgrading.

Before dealing with the various type of surveys_-:i T

required for finalization of the alignment, there are

certain basic considerations which have to be taken

into account in respect of the project as a whole, Theseififfh

factors are degcribed briefly as under

(i) Straight Route:

‘Other considerations remain the same,

‘straight route involves the least cost of .

cfconstructlon as well as the cost of




(i1).

(fii})

(iv}

(v)

(vi)

T

maintenance., Apart from this, operational

cost of the velicles will also be reduced,

Grades and Curvesg

TRy e ra T oy

Sight Distance

Rain water has a very adverse effect

on the pavement as well asg the embankment

‘of a highway if suitable provigions Ffor

immediate draining of the same are not made,
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Stones, Gravels and sand are natural
buildiﬁg’materials. Their availability

along the highway brings down the cost of
construction as well as maintenance. During
the survey it is noticed fhat éarriage cost
of material including leoading and unloading
charges is the dominating factor as compared
to the cost of the material it-self. So

the availability of road buildiﬁg material
near thé'proposed highway has great influénce

on the cost of construction and maintenance.

Discussed in the Chapter-1IV.

Discussed in ChaptermIV;§ffﬁ




(vii)

(viii)

(i)

T -

The height of the road embankment is generally '1i;f;;;

kept from 2' to 3' above the highest flood

level of the area.

Availability of adequate road_land:
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Before finalizing the route, a plaﬁnef

should be clear that adequate road land is
avallable for road construction all along

the route both for safety and future widening
purposes. If so then any other route should
be considered for that portion where adequate
road width is not possible, no matter it

costs a bit more,
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Some~times the total cost of the project

excluding the erection of a major bridge is

less than the cost of construction of an ordinary =

bridge. So no other single factor has such
a decisive influence on the aiignment of a
highway as the availability of a suitable
bridge site. After the final 1ocatioﬁ
survey i.e, when the centre line haé been

marked on the ground cross-sections at right

angles to the centre lines at 50 to 100 metre__fj f;.:'

intervals as well as at all sections where @ i




there is change in grade, topography or

soll characteristics are taken. On the
basis of the survey report or technical

report following annexures are to be

prepared

1, Index Plan
2. Site Plan.

3. Longitudinal Sections.

b, Cross~Sections.
5. Details of protective works..
6. Drainage details including

culverts and bridges-their
length and salient features.

7. Availability of road materials.

8. Design details including traffic
considerations.

q, Land Acquisition and compensation
schedules.,
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The type of soil encountered along various

routes under congideration is ascertalned. This

involves complete investigation in regard to soils

through-out the alignment, The type and quality of

aggregates, Stones and other materials available locally

is also explored. This is done by wvisiting the area

through which the preposed route is to pass.




The identification, classification and use of

proper type of soil is an important factor in the planning;;f;i;

“design and construction of road projects. The behaviour; ﬂff? f

of the road, to quite an extent, would depend upon the_1f' 

soil type used in the subugrade as well as in embankmenf'”:u

Experience shows that most of the fallures would be av01ded?ffa 

if proper care is taken to cla551fy the soil type
encountered and design the road. The ordinary soil

consists of sand, silt and clay particles.

Soils are generally classified according to the

following characteristics :-

(i) Texture,
(ii) Colour.
(iidi) Structure.,
(iv) Consistency.
(v) Compactness,
(vi) Cementation.
(vii) Chemical Composition.
(viii) Drainage.
(ix) Underground water.

SELECTION OF TYPE OF ROADS:

et e e e K e D M Rk et it it o et S et TS AL At bk MM

The next étage is the decision regarding the

type of road to be constructed. This would depend upon L

(i) availability of funds ;

(ii) avaliablllty and Sultablllty of local _3   ﬁ?f f

: materlai

Gty "'"‘antl.elpa?te.é ‘traffic using 'theroad ar




" (iv) - technical know-how ‘and equipment available.

When traffié anticipat;d is.light and suitable
| materialé like good clay, sand énd gfavel are available,
many alternatives for the type of pavement to be
selected aré available viz '.elay, gravel or water
bound macadam etec., - The comparative cost of each type

then helps in arriving at a final decision.

METHOD OF CONSTRUCTION:

L el ol e e e

Before making the embankment, it is preferrableé:
to build the drainage structures first and then to
| complete the embankment Between successive structures,
The genefal practice is that borrowpits are separated
by'a piece of land, continuous borrowpit are desirable
with proper grades and in the shape of a regular channel
to assist in drainage. These should be at some distance
from the road. The borrowpits should be on that side
of the road from where the natural surface water is
floﬁing +to the raad, so that natural water is inter-
cepted before reaching the embankment., If the natural
surface water flows from both sides of the road,

borrowpité.should be on both sides. Excavated material .

should be spread in thin layers and compacted properly.




PREPARATION OF ESTIMATE:
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The final stage in planning is the ppeparation

'of the estimate in acoordanqe_with the specifications and- h :}5

design to be adopted Great éére must be taken to

determine the cost on the ba51s of factual and prevalent 17;ff,f

rates so that the cost estlmate i reallstlc. Future

escalatlon in cost, 1f any, may also be indicated, so

that the projects are executed without revision, ‘during

the construction. Physical phasing depends upon the role

of contractor and finance available.

FACTORS EFFECTING UNIT COST OF CONSTRUCTION OF ROADS:

A lot of finance is required for constructing
one kilometer of road., It involves éxpenses on
differéent road components i.e. road work and Road
Structures. But there exists some factors wﬁich effect
the normal unit cost of construction of roads. These

factors are discussed below:

1. TOPOGRAPHY

At et Ak W et ok B bt M

It is the majér and most important factor
~effecting the cost of construction of roads,
Topography of the area in which road is being

constructed is the first consideration while

estimating and planning of a road. If the area = =

is hilly and mountainoug the unit cost of

_construction of road in that area will be

'-.*Jﬁauﬁomaticaily.high)because_it~mayjinvolyef T ¥;w_fQ?” 
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blasting, excavation, filling and clearing

of the site. It will also involve a great
number of curves and alignment of the road.
will depend upon topography of the site and
thus it will be difficult for an Engineer or
Planner to Select'the alignment of his own
choice. Clearing of heavy boulders from the
gite is quite a difficult and expensive task
in mountainous areas. Retaining walls and
Breast walls are also built in hilly areas
which involves a heavy amount of finance. A
large number of culverts are also built on
mountain falls and streams. Heavy machineries
for excavation, filling and Hauling trucks

for clearing fhe gsite will also be involved in
mountainous areas. Guard Rails or side blocks
ére a1so required for safety purposes. On the
other hand, unit cost of construction of roads
in plain areas is comparatively low. Preparing
of embankment i,e. cutting and filling in
plain areas is not a difficult job, even manual
labour can do it efficiently. Howéver in
agricultural land a large number of culverts
ére required to be built on major and minor

distributories made for the purpose of

irrigation. 1In plain areas an engineer can select =~

an economical and straight route with less i




'__If the mat rlal 13 not locally avallable then'i
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number of .curves, Usually no retaining
walls and Breast walls are required in

plain areas.

NATURE OF SOTL:

The Nature of Soil is another importaﬁ£  ;3f
factor which governs the cost of cénstructio§ :f F:
of a road. - If the sqil is hard enough to o
tolerate traffic 1oad_then no sub-base ig
needed and Base course is directiy placed
over sub-grade, *On_the other hand if the sbi;  ;  
is weak and loosely paéked then sub-base is i
also needed before the Basé course 1s laid,
It also effects the thicknesses of sub-base,
base course and surfacing, A lot of money
is required to increase even one inch of a
road component, In someAcases soil is
stabilized by adding.suitable admixture
before preparing tﬁe sub~grade., Compaction
of the_sandy sdil for the preparation of
sub-grade is also very difficult job as

compared to clayey: soil,

_._..........__..._-—u._-—-...-a—....———.—-.—..—.-—....—...n—..-—-.u_.—___..-—....-.

Tt has been observed that carriage
charges for the transportation of construction ]   _
material from the quarry to the site, costs

more than the cost of the materlal 1tself




_it has to be borrowed from other places
which involves a large amount of transpor-
tation chafges.'-So tender rate claimed

by the contractor is automatically raised -

as. compared to the area where construction

material is locally available.
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It also effects the unit cost of

construction of roads. Tf the area where

/ ‘ . AR
the road is planned to be constructed is very. -ooiinin

unaccessible, then many problems will develop_ﬁ’r
in order to transport construction material

and machinery. For this purpose, sepvice

roads, for the maneuvring of the hauling

tyucks and construction machinery,will have

to be constructed before starting the work

on the main road. In such cases service

Roads costs a 15? of finance. If the road

ig closed for reconditioning, repairiﬁg'or

for widening purposes then the traffic of

+hat road has to be directed. Tor this purposé; ﬂ ﬂ5

temporary diversion road is constructed. This "
also costs a lot of money. In this way unit
cost of constructing such a road is high as

compared to other roads where .such requirements' 

are not necessary.




'“Tj,or less varylng in. dlfferent cllmatlc Z;h $;m E
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If the labour is locally availablé
then their rates of working will be low as
compared to the.aréa where labour has to be
imported from other areas. Road side
acdommodation will be reﬁuired for the
aeccommodation of labour. In some places
unskilled labour is available but.skilled
labour has to be imported from other areas.

Then the contractor has to pay more than

the normal rates. So the tender rates claimed'ff*ff

by the contractor will be comparatively more

and thus increasing the cost of construction

of a road.

CLIMATTC CONDITTIONS:
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Structural design; some~how,.depends
updn the c1imatic conditions of thé area
whére the road is planned to be constructed.
Rain and snow has a very deteriorating
effect on the pavement, On. the other hand
very dry and hot cllmate has also an adverse
effect on the surface of the pavement as
Bitumen melts in hot climate and leaks out
of the surface. -In both cases separate

structural design is made in order to serve

the purpose. In this way cost may be more_3-f §f




conditions., Climdﬁic conditions may effect
the cost of tﬁe'roéd in another way also.
That is intefferencé or disturbance during
execution of work due to bad climate which
reduces efficiency of manual labour and
machinery, damagelof material and constructed

portion during construction process etc.

uu——.—mum—mm—.___....—

In some cases Government has to acquire,:_f,f
land whioh fall in the alignment of road from = =

the private owners.or other government agenciésg*ﬁ 4

Government has to pay a hand-gome amount of
money for this purpose. Agricultural lands
are found more expensive than other type of

lands. Government has also to pay for

compensation for crops standing on that portion’fzan

of land aéquired fowr the road.

TIME OF COMPLETTON :

it 4t mon ot o St brp 4m t m Pod St e Bk i ot

Tt is obseyved that a lot of time is
utilized for the completion of a road pPOjeCt
During this time prevailing rates become no

more valid and revigsed tender are called to

update the rates of the construction materialsﬂf;3f

and labour.




g, STRUCTURAL DESIGN:
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Structural design of a highway varies for
different road projects., It involves different
thicknesses and different material of road
components depending upon the availability and
requirement of the site. Structural desigﬁ also
depends upon the design speed and traffiec volume.

A highway.designed for a high speed and high

traffic volume will cost fmore than a road designedff;ﬁﬂ:fT

for low speed and low traffic volume. Type of

traffic is also an important factor while designing‘ -ff}i

a highway. A road designed for heavy traffic will_; ffff

cost more than a road designed for light traffic,
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Design of a pavement may involve two types

of designs

1. Gecmetric Design

2. Structural Degign
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Corresponding to the various types of road-,
standards for various categories of roads in flat,
semi-hilly and hilly areas have necessarily'to be
different. The main considerations for arriving at

the various standards are as below:

(a) Adequate width of formation to cater
for carriage way, berms and side drains cr

gside walks,
(b) Adequate road land or right of way.

(¢) Adequate carriage way to provide the
required number of lanes which are
based on the frequency and intensity
of the traffic.

(d) Sufficient camber to provide a natural

drainage to the surface water.

(e} Reasonable gradient which would enable
the flow of vehicles at design speed
‘without any apprsciable effect on the

- _lqad_carrying_capacity.




(£)

(g)

(h)

(i)

(3)

RIGHT OF WAY:

e e o — - —

Suitable design speed with the safety of

personnel and goods without increasing lossﬂ':?*"”

of transit time.

Adequate sight distance to ensure that
the vehicle is brought to rest before

collision on obstruction.

Provision of suitable horizantal and vertical . =

curves to avoid discomfort to the passengers_7}§§*ﬂ

whenever there is a change of direction of -

the highway.

Adequate superelevation and suitable curvaturéﬂ:;;f

to avoid tilting/toppling of the vehicle and f;fi%f

to avoid discomfort to the passengers.

Suitability of Cross-Section.

Right oflway means the total width under the

control of road authority land ig required not only for

various components of the highway but also for the future '  “ 1

improvement of the same. It is, therefore, customary

to acquire sufficient width of the land by either

transfer of land from other Government Departments or

Local Bodies or by paying compensation to the private

owners. The highway department thus gets ownership

rights over a strip of land which is known as road land

or Right~of-way.




The width of rightmbf-way should be such that

the followiﬁg elements are accommodated.

(i} FORMATION WIDTH:

(ii)

(iii)

thepe parameters to the minimum, their extreme & -~ oo
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The highway is normally in the shape of
embankment or cutting.. The +top width of the
embankment or the bottom width of cutting is
knéwn as formation width. TIn case of hilly
areas the formation width is taken as
the width from the outer end of the parapet
wall or retaining wall to the outer surface

of the side drain.
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In the case of cutting, the soil is more
stable and a side slope of 1:1 to 1:1% is
provided. In the case of embankment, however,
a side slope of 1:1% to 1:2 is normally provided. o
The depth of cutting or height of embankment is
determined from the longitudinal sections and

cross~sections of the highway.

CURVES :

R pee T p

Grades and Curves cause hinderances in
respect of the désign speed of the vehicles and

hence in order to keep the adverse effect of

+

(_iimit should be properly defined, fRédius_:' 

. curvature of the curve should be greater in order




(iv)

“”{extra w1dth lS not acqulred 1n1t1ally, laferfﬁ3

' 5ffon acquLSLtlon of addltlonal land may 1nvolveT

'unaVOJdable, theSe may be smooth and flat,

: *42?.:

to avoid serious accidents. CurvesS may

be avoided as far as possible but where

when large curve is provided necessary super 3 }j;fH 

elevation must be provided. Parabolic curve

is generally used for connecting grade tangenté;f'ff
The horizantal curvatures recommended for

various speeds are as follows:

Design Speed Min. Padlus of Curveszi ﬂ

o M.PLHL __£3§§£E%_EE_§E_1 _____
30 ' 290
L0 ' 520
50 820

_..........—-....-..—--.-.—.———.-.——..-——.—-..-_..—..._.-_._._...._.._............———-w——_u_....._......_ o

Tn case of curves, the normal visibilitjflﬁﬂ
of the vehicles coming from opposite directionéng_
is prestricted due to the effect of the )
curvature as a result of which additional w1dth5}j:
of land is required depending upon the angle ff;i  

of the bend or intersection angle.

o i e o e T n R g S5 ._-——..—..._.._..-_.—_.

The area opened by the construction of afﬁfib
new road gets develop rapidly. To meet this

demand additional road width with improved

speCLflcatlons ‘will be required. If this




much higher compensation cost and other

difficulties. Common right-of-ways found

it et T e AR B ot i e b O T e

(v) Width of the Pavemeht:

i e e el

In deciding the width of pavement,

the most important factor is the number of

‘lanes which have to be provided for the
carriage way. The pavement width normally
adopted for singie lane is 12‘ft. but it
may be as much as 20 ff. If more than two
lanes are required, width of lane ways may

bé computed as = 3n + 0.7 metres

n = Number of lanes.

s
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( 000 Kilometers )
e g e s e P ittt vt ot

1 r
12-24'1 24.-36" | 36-ug"'! u8 | (Of which .. =

1

1

t

— A P o — AU g R e S

t 1 divided) ! Total

::::E:::::E::::?:::::_::§:::j:::E:::S:::5:::i::§:2t:::Z::i:i:?fi:
Punjab 18.68 o50  c.on 033 0.5 (0.08) 26.70
Sind SR Pt 5.07 1.6 1.7 - - iléfégl_
NWEP 2.8 1.9  0.22 - 0.08  (0.02) .96
Baluchistan 2.53 Ly 0.13 - - - H.F;iéf
TOTAL s1.31  15.01  2.75 1.80  0.15 (0.10) 15i;05

_..-.-.-q-.u-—..........-......-—...-_._.-.-._..x.uu..._._.——...-—._.n.—.—_....—_.-.—._.,......_..._-_.-...-....—_.-.-_.....___n____....._..__._

SOURCE: NTRC Transport Statistics - 1984,




Shoulder;

B e

This is the portion of road between the edgeJH ﬂ  i

of the road formation and the edge of the pavement.
In the case of embankment it is strip between

the edge of the pavement and the commencement of

down slope,.

Camber

Camber is the convexity provided in the
carriage way between fhe crown and the edge of the
pavement. It is also known as Cross fall or
transverse slope. It is either an eclipse or more

often a parabola.
The primary purnose of a camber is to proviéé fﬂff
- surface drainage. The smoother the surface the flatéf f}ﬂ"

will be the camber. Another factor that influences

the. camber is the intensity of rainfall. Higher the  ;f_f*

rate of rainfall in the region, steeper would be thé; fjf f

camber.

Camber may be provided by one of the followingffi“

methods

1. Straight line method.

2. Parabola method.

3. Straight at the edges and parabollc S
at the crown.




. Gradient:

The grade is the slope in the longitudinal
direction. When the road is ascending then the

inclination is said to be positive and when

degcending it 1s said to be negative.

If the road ascends. or descends one metre
for every 40 metres horizontal distance, the gradienff[ f]T

iz said to be 1 in 40 or 2.5%., Determination of the:t

gradient between two streches of the highway is one Qf;?

the most important factor in highway design.

The different categofies of gradient depends'?igkiu
upon the type of terrain Sucﬁ as flat or mountainous S
and the type of conveyance such as heévy transport
vehicleé, goods transport, passenger buses, four Wheeii ¥  f

drive. jeeéps etc.

The different categories of gradients are

given below

(a) Maximum Gradient. S St
(b)  Minimum Gradient. (1 in 250 for flexible Pavement).

141330 for vigid Pavement. .
(c)  Average Gradient. (Total rice and Eall/Tbtal  ' "

Iength).

(d) Rolling Gradient

(e) TFloating Gradient




In order to determine the maximum gradient
which may be permitted in a road, the various

resistances which come into play have to be considered.

1.  Wind Resistance:
Ra = ¢ AV2 A = Projected area of vehicle inwﬁ?flfi
V = Speed in KPH
C = 0.01 constant
Ra = Total air resistance in
Kg/m
2. Axle Resistance:

o ey B e e S

This varies inversely as the

(i) Diameter of the wheel
(1i) Width of the Tyre.
(iidi) Nature of road surface i.e.(Harder surface

offers less resgistance.

(iv) Grade of the road,

SUPER-ELEVATION:

T s s e B Aln R

. form @f_traﬁsverse';inclination, the outer edge being

On curves, there is a tendency for the vehicles i

to fall away from the outer portion of the curve due to -
the existence of centrifugal force. To overcome this

effect of curvature an inward tilt is brovided in the

'ﬁf;faiSed;with respect to inner. edge. fItiis_éxpres§eq5f ;“¥




~as the ratio between the difference of heights of the
carriage way. It is also known as CANTT or banking.

The advantages of providing super elevation are as

under
(i)  Higher speeds without danger of
"overturning.
(ii)  Increased volume of traffic.
(iii)  Maintenance is reduced.
(iv)  The water can drain off easily
SPEED:

In the_present jef age. all effort is being
made to save time, As a'corolléry to‘this, thelspeed
of vehicles is on the increase e.g. an increase in
average‘speed from 50 Km/h to BO'Km/h on a given
strech of highway effects a saving of #00 vehicle

hours and an increased turn over by approx. 20%.

From the above example, it would be seen
that over a specified section of a road the maximum
safe speed that can be maintained taking into

consideration the design features of the highway

should be adhered fo.

Thus the maximum safe speed in its turn depends = =

upon the following parameters.

(i) Type of the highway, National, Provincial7 "fo3
or District. A

'}1 ~”Q; (ii) ~Type of Pavement, rigid or flexiblé;,i.IT




. 8  &”:”

(1ii) condition of road surface.
(iv) Nature, Type and intensity of traffic.

(v) Type and Number of Curves.

(vi) Sight Distances.

(vii) Type of Terrain, Rolling, Hilly or Ylat.

e e e L pm e

Most of the accidents on highways take place
because of the inability of the drivers to stop the
vehicles well before it_may collide with an obstruction.
The failufe of a driver to stop the vehicle in time

may be due to one of the following reasons

(1) Mechanical Failure specially the brake
failure.
(i1) Tnadequate sight distance.
(4ii) Miscellaneous reasons such as defective

eyve sight of the driver, short size of a
driver, obstruction to vision due to poor

visibility.

By sight distance is generally meént the length
of the road visible ahead to a driver while driving a
vehicle. The sight distance should be kept as liberal
as possible and not less than the minimum non-passing sigﬁt;fi: 
distance. " When sight distance is not long enough To .
permit over-taking, it is termed as non-passing sight
distance. This is very important factor to be considered5w1i;; 

before finalizing the alignment of the road.




(a)

(1)

(ii)

'.-itﬁ@lf'::The.coeffiCient.Qf'fesistaﬁce_KU)- ;f”“
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I+ is the longest distance at which

the driver of a moving vehicle is

supposed to see 10 cm., or 4% inch high

;bbstacle on the pavement. The ability

of a driver to stop the vehicle before
striking the obstacle while driving at
the design speed depends upon following

factors
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It depends upon the alertness of the
driver., It is the time inferval

between the perceiving of the obstruction
and applying‘brakes. It generally does not
exceed half a second., The brake reaction
time is the timé interval which elapées
after seeing the obstacle, before brakes

are actually applied.

In ordindry cases, the total time of
perception and brake reaction may be 3

seconds,

ot et i B bkt T g ko d

It depends upon the condition of road surface,7  f¢

condition of tyres and condition of vehicle,.ff




between the tyre and the road surface is

usually taken as 0.4,

(b) Passing Sight Distances:

[ 2 L e e ]

Passing sight distance is defined as the
minimum distance open to the view of the
driver of a vehicle who is intending to
overtake a slower vehiqle ahead with safety
against the tréffic coming from the opposite
direction. The different stopping sight
distances and passing gight distances for
different design speeds are given in the

following tables
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______ P ———— e
S.NO:} Design Speed ! Stopping Distance
! in Km/h. ! in meters

_____ L e e et et e e e
1. 15 | 17

2. 30 36 .

"3, 50 67

4. 60 82

5. 80 120

6. 100 156
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3 T
S.NO:) Design Speed H
: in Km/h. !
mmmmm de e e e e e 1 s e e o i e Lt s et a2
1. ho
2. 48
3. 56
i, 6y
5. 80

o A ek s B

SOURCE: Transportation

Overtaking Sight Distance

in metres

137
140
243
305

By 2
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Engineering (Vol-I)

by V.N. Vazirani and 3.P. CHANDOLA.

5. STRUCTURAL DESIGN OF PAVEMENT:
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The science of pavement design is in its

embroynic stage and much difinitive

is not known

about the effect of axle load on pavement., Primarily,

the design of pavement depends upon

expected traffic

load and load bearing capacity of the soil and is

effected by such other factors as environmeﬁt, climate,

type of material used ete., There are several methods

of pavement design but the two principal methods most

widely used and commonly understood
in the AASHTO Interim Guide and the
Note 29; Before dealing with these
study the various types of pavement

_parameters {(component).

.. PAVEMENT:

kgt o g e $

are ones contained
British Read

methods we must

and their structural ':ﬂff?;

'¢f?iPavément ig the ﬁop layer constructed to

:bf@&idéfadequate_support_for_the loads imposed by . IR




.%faffic. It should produce.a fifm, gtable, smooth
and should withstand withoﬁf damage against the

abrasive_action of traffic and other deteriofating
influences. It‘is a hard crust placéd on the soil

formation after the completion of earthwork.

Pavements can be classified into two general

tTypes -

1. Flexible Paveﬁents.

2. Rigid Pavements.

FLEXIBLE PAVEMENTS:
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Flexible pavements are those consisting of
a base course of suitable granular material with or
without bituminous binder, and a bituminous surface
course. They have 1little beam strength and carry the
loads by distributing them and reducing their intensity

until they may be carried safely on the sub-grade,

Flexible pavement can be dividéd into two
groups, according to the type of base used in the

pavement system. These are
1. Tlexible pavement with untreated
granular basis.

2. TFull-depth asphalt pavement, in which
asphalt mixtures are employed for all

courses above the sub-grade, in other words, &

an asphalt base is used in this group.

It is strongly recommended that fullfdepth4 _ o

~ asphalt pavements should be used, since untre ated oo
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granular bases frequently act as moisture reservolirs
- which hold water continuously in contact with the
sub-grade, caﬁsing a gradual decrease in sub-grade
strength. In addition, untreated granular bases can
not with stand tensile stresses and thus perform in

an inferior manner when compared with asphalt bases.

The structure of a flexible pavenent generally

consists of three significant layers.

Sub-Grade:

T+ ig a term used to describe ﬁpper 1ayers
of natural soils compacted to serve as foundation
for the pavement. The entire road structure rests on
the sub-grade and receive tpaffic load directly from the
pavement, The performance of road mainly depends’
upon the quality of sub-grade. The sub-grade must Dbe
strong enough to withstand the traffic load and weather
effects. The soil is compacted in layers at qptimum
moisture contént. The upper layers are compacted to
955 modified AASHO, and below 3 ft. depth, the soil is

compacted to 85% modified AASHO, because the intensity

of stresses is reduced with the depth. For proper surface. 7

drainage, the sub-grade top is provided with 2% camber.
T+ involves both cutting and filling of the earth

whichever is necessary at the site.




Sub~Baseg:

— et o o e

It is generally provided between the sub-grade

and base course as a gradual change of material in case

of weak Sub—grade for higherrtrafflc ioads. It usually

congists of a compacted layers of grénular matgrlal,
either treated or untreated, or of a layer of soil
treated with a suitable édﬁixtufe. Tn addition to its
position in the pavement, it is usually distinguished
from the base-course material b& less stringent,
specification requirement for strength, plasticity,

and gradation. The sub-base material should be of
better quality than the road bed soil. For reasons of
economy, the sub-base is often omitted if road bed soils
are of high quality. Three types of materials are

used in Pakistan for sub-base depending upon the
iocation, requirement and- availability. Generally the
construction materlals are gravels, crushed stone
aggregates and brick ballast. Normally the sub base.ls

compacted to 95% modified AASHO.

Base-~Course:
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The base course is the portion of the pavement
structure immediately beneath the sufface course. LIt
is constructed on the sub-base course, or, if no sub-
base is used, directly on the road bed soil., It is
placed for proper distribution of traffic loads and

providing a suitable surface for surfacing and

',structqralzsupport, Tt usually consists _of_aggregates.f;-*f=l”
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such as crushed stone, crushed slag, crushed gravel

and sand, or combinations of these materials.

It may be used untreated or treated. It is
normally compacted to 100% modified AASHO by spreading
approximate type and quantity of .filler which is

'normally stone dust.

Surfacing:

e ——

The purpose of.surfacing is to provide a
smooth riding surface and to resist traffic abrasion
and water pfoofing-thé pavement against the surface
water. The most common practice is to apply three
coats of bituminous surface treatment consisfing of
a single size of‘crﬁshed'aggregates or natural Chipping

and Bituminous materials.

[ i

Rigid pavemént generally consists of a
prepared road bed underlying a layer of sub-base

and a pavement slab. The sub-base may be stabilised

or unstabilised.

Sub-Base:

— et it

The .sub-base of a rigid pavement structure
coneists of one or more compacted layers of granular
or stabilised material placed between the sub-grade

and the rigid slab for the following purposes,

S gupperts

ﬁ”l-?:fTQiﬁ?QVidﬂfun%formq_sﬁable;ahdjpavementfir;ﬁhﬁ7f¥”
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5. To minimize the damaging effects of
frost action.

3. To prevent pumping of fine grained soils .
at joints, tracks, and edges of the rigid .-
slab.

If the road bed soils are of a gquality equal
to that of a sub-base, no additional gsub-base layenr
is needed. Local experience may also provide useful

criteria for the selection of sub-base lype.

Pavement Slab:
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‘The basic materials in the pavement sléb are
Portland cement concrete and Reinforcing Steel. Due
to high cost of cement and ateel it is very uncomnon in
Pakistan. Although un-economical it is very smooth,

durable and well drained pavement.
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DRATINAGE:
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In the coﬁstruction_aﬁdlmaintenance of any road,
drainage is a very iﬁportant factor. It involves not
only the removal of surpius:ﬁaﬁér from the road itself
But also includes the prevention of water from reaching
the road and the controlled movement of water along and
under the pavement. The water involved may be the direct
precipitation upon the road itself, the surface run-off
from adjacent areas, underground water moving through
subterranean channels or strata, or the moisture rising

by capillary action from the water table underneath the

roadbed.
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Surface drainage is considered to be the removal,
control and disposal of the water which has been
precipitated directly upon the surface of the roadway
and immediately adjacent areas. In hilly area this may

include water produced by melting of snow.

Pavement Surface:
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The pavement should always be as water préof
as practicable to prevent the surface water from entering.
It should be sufficiently smecoth with adequate crown so
that water flows to the edges rather than stands in

‘puddles on the surface. If steps are not taken to

'-fpfevent'such;action,'the_water_flowihg fo the_pavemént:  _f,fu}’




will seep downward at the edge of the pavement %o the
sub-grade below where it results in sub~grade

instability.

Shoulders:

ey i e ot A

The water on the shoulders, whether falling

there directly or pvunning off the pavement should

be prevented from causing damage byrstabilisiﬁg.shoulders,  fT,,g

This can be achieved if the shoulders are constructed
of material through which the water may rapidly pass
downward and outward without causing damage to the

shoulder or seeping into .the sﬁb-grade. Densely graded

granular material is best for this purpose as it does not.

become unstable when wet. Tt is desirable to construct
the shoulders with a cross-slope steeper than the crown

of the pavement to promote more rapid run-off.
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If the méterial in the cut slopes or embankment
is erodable, the slopes should be protected, wherever
feasible, with either a natural or én artificial cover
of sod or othef vegetation. When conditions are
favourable natural revegetation may quickly take place.
Slopes composed of rock or other material, not
conduci?e to growth of vegetation, should be covered

with a layer of top soil.
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At the intersection of the cut slope and the
shoulder slope a longitudinal ditch should be provided

to carry the water flowing down or seeping from the

cut slopes or the shoulders. Deep:ditches and steep side

slopes should be avoided because they are traffic hazard. = . ..

Howevgr; the bottom of the ditch should be at least one
foot lower than the sub-grade elevation in order to

drain water from the base course under the pavement, To
prevent water standing in the ditches the:flowline.should
be smooth and have a slopes of preferably not less

then 0.2 percent for paved ditches and 0.5 percent'for

unpaved ditches. If‘the ditch is in easily eroded material.”'”T'

and on a steep grade, it should be lined with crushed rock,  5ﬁ“ 

gravel or other locally available erosion resisting

materials. In some cases it may be better to construct

a series of small check dams.

Outlets.to storm séwers, CPOSsidrainage Plpes,
or natural drainage channels should be ﬁpovided.at
intervals frequent enough to avoid erosipn or exceeding
the capacity of the ditch. In general the outlets
should be about 500 feet apart for unlined ditches. A
suitable drop inlet or headwall should be constructed to
permit the‘water-tn pass'readiiy from the rocad ditch
to the storm éewer or cross drain pipe below. At the
.: end of a cut, the.water from the ditch should not be . -

 turned loose. ' A definite channel should be provided to
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take the water to a natural drainage channel or

culvert,

._.—_...-.—_.,....-—........_......-_.-.n...-.._—_.—..........-.._m..

If the lateral flow_bf water across the
pavement and shouldefs is_sﬁfficient to cause
erosion of the embankment slopes and it is not
feagsible to prevent such erosion by vegetation on.
the slopes, a shallow éltch may be constructed .
along each shoulder to carry the water to where it
can be disposed off in a storm sewer or embankment
spillway. The ditch should be at the outside edge
of the shoulder so that it will not be a traffic
ﬁazard. It may bejformed by bonstructing a low

earth levee or it may be paved.

Frequently it will be desirable to construct.
ditches to divert the water from several dralnage
channels into one so that only one structure will
be required uﬁder the road. In doing this, care
should be'taken to avoid‘concentrating such a large
flow in one channel that might cause severe erosién,
depésiting sediment and debris on the land beyond
culvert oﬁtlet. It must be made certain that
combined flow will not exceed the capacity of a

corresponding structure under an adjacent rail, road

or highway.
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Underground water may be in motion flowing in
well-defined subterranean channels, seeping through;w
nporous layers between impefvious strata, or moving
| upward by'capiilarify; or it méy be étanding in
regerviors‘for léck 6f an outlet thfough surrounding

impermeable material. In any case, whether close to

the surface or at a certain dépth, it may cause instability ;3,_{

' of the road bed or failure of thé pavement by safurating
and softéning the underlying material. In hilly areas
it may freeze under the @avement, or it may cause slides
by acting as a Jubricant on slippage planes. There are
three objectives to be attained in underground drainage.

1. Removal of stationery free water in the
soil by. lowering the water table and
providing outlets for water trapped by
impermeable materials;

2. Collecting and disposing of water
arising in springs under the road or
seeping water from the gurface of the

poad; and

3. Intercepting seepage water from outside
sources before it reaches the road area.

s Tt Tim A e a a St

Fre@uently the ﬁa%er tables can be lowered
or seepage water intercepted by construéting open
drainage ditches draining into a natural surface
channel. Such ditches should be as deep as practicable

under the circumstances and should have continuous fall

. to the outlet., Tor safety and appearance, they should
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have gentle side slopes, and should be well-trimmed

and rounded. cometimes the movement of water towards
the open ditches may be so slow that underdrains are
needed to supplement the dltches. In some easeé,

open ditches may not be feasible at all and underdralns
have - to be used entirely especially for intercepting
secpage water before it reaches thg road and for
collecting and disposing of water orlglnatlng within

the roadway limits.

An underdrain usually is a trench in which
a line of clay tile, concrete tile, perforated
corrugated metal or perforated non-metallic pipe is

laid, the trench then being backfilled with porous

material.

Soﬁetimes the pipe line 1s omitted in which
case the backfilled tpench is called a blind drain or
french drain., The type of drain to be used will depend
updn the source and the volume of the water to be
handled, the availability and cost of the pipe, and

the chemical properties of the water and soil.

Tf the water is coming toward the road from
one side only, a single drain on that side to intercept
the water before 1t reaches the poad will be gufficient.
If the road is in a valley where seepage comes from both
“féides-or if the intent is to lower the water table,_
.jdraln may be requ;red on both CLdeS of the road If the_

'fwate? 15 mov1ng along an 1mperv1ous layer the trench




should extend an inch or tﬁo into thig layer. If it

is held in a basin by imperviousAméterial, the béttom
of the trench should be slightly below the bed of the
basin. If the removal of free water is desired, the
drain should be deep enough to prevent the water rising
by capillarity above the desired elevation. Generally

the drains should be at least 3 to 4 feet underground

and in areas subject to freezing temperatures they should}fT;:: 

be low enough to hold the water below the depth to

which frost will penetrate, Whenrdrainage of a large
area is required, a system of parallel or herring bone
drain will be ﬁecéssary. The spacing of such drains
will depend upon_thé nature of the soil to be drained,
particularly with respect to how.far and how rapidly the
water will move through it. Several small drains close
together will usually be more effective than fewer

large drains because the water will not have to travel

.50 far though the natural soil.

....—--.....—---.—--.--.-.—-.u._.—.-.—_-.—

The-ordinary range of sizes of pipes for
underdrains is 4 inches té 12 inches in dliameter, with
the 6 inch and 8 inch sizes pre-dominating in usage.
smaller pipe than 4 inch size are generally undesirable
because of-likelihoqd of theirp becoming clogged; pipes
larger than 8 inch size are usually unnecessary, except

‘as mains to dlspoee of the flow from Several laterals,“

'”3-;becau5e thelr capa01ty w1ll exceed the rate of flow f;f['[ﬁ'
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to them through the surrounding soil, For blind
~drains the minimum width of trench which can be
economically constructed in any given soil, will

ordinarily afford sufficient capacity.
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The sub-grade sufface should have a crown
of approximately 1/#". If suitable material is
available at a reasonable cost, it.is desirable that
a layer of previous material by placed between the
sub-grade and the pavemenf. This-iayer of previous
material should be at least 3 inches thick and should
'be composed of sand, gravel or other granular material
containing sufficient fines to prevént the iners{ices
becoming filled with clay, silt or. loam. The previous
1éyer should preferably extend the entire width of the
embankmeﬁt or from ditch in cuts. Water seeping down
from the road surface will then move by gravity through
the preyious layer to the outside slopes of the

embankment or to the side ditches in cuts.

——— o  t W3 B M e e A A S e A T e e

It is frequently necessary to provide for the
passage of watér from one side of the road to the other
by means of culverts and bridges. Such structures are
usually considered as divided into two classes-major
and minor. A major structure is defined as one having

~a total clear opéning.of more than 20 feet between L




endwalls measured along the centerline of the road-way,
and inclﬁding multiple'spanculﬁerts or trestles if
they meet thiS'Pequireient. A minor structure is any
"structure having a total clear. opening ofIQD feet or

less.

Type of Structures:

T e e kol R S S o P o

Minor structures may include short bridges but

generally are limited to culverts. The practice and

method relating to short bridges correspond closely

to those for major structures. Culverts may be of the

box or arch type constructed of 1ogs; timber, masonyy

or reinforced concrete or may be pipe culverts of

concrete, metal or clay. The type to be used will -
conditions at the site but primarily

depend partly upon the relative cost and availability

of the different kinds. If head room is limited,

elliptical pipes, segmental arch culverts or low, wide-

span bridges or box culverts, will pfobably be preferable

to circular culverts; or'multiple installations of

small culverts may be better than a single culvert of

equivalent cross-sectional area. If the stream carries

considerable debris, a siﬁgle large opening should be used}ffr_f

instead of two or more smaller ones.

In general, the flowline of a culvert should
conform as nearly as practicable, both vertically and
horizontally, to the gradient, elevation and direction
of  the inlet and‘outlet channels. Economy and ease

. of ‘construction will usually require that the culvert L




. of sediment and debris is deposited and not removed, the

be straight but in special cases broken alignment . or a
broken gradeline may be desirable to fit-the-culvert to
the natural channel or topography, particulaﬁly if any
change ‘in the existing conditions might cause damage

to adjacgntu property. The experience has shown that
best location for a culvert will normally be at a point
of the stream wheve the span will not be the shortest.
But despite this fact it may be the ieast expensive when
consideration is.given t+o the total costs for all items
involved, including excavation and backfill, headwalls, -
endwalls, spilways, inlet and outlet channel changes |
maintenance, interference with use of the water and

possible damage to nearby lands.

If the gradient of the culvert is less than

that of the inlet channel, sediment may be deposited at

the intake and inside the culvert. This condition toge%her 3:f _

with the decrease iﬁ velocity may conéiderably reduce
the capacity., If, however, the gradient 1is steeper
than the outlet channel one of the two coﬁditions will
.usually result; elther destructive erosion of the
channel will occcur, or sediment will be deposited at

the outlet, causing obstruction of the culvert or channel.

Placing the inlet of the culvert higher than

the flowline of the intake channel will permit shortening": 5ﬁf5

the culvert and also cause sediment and debris to be

deposited outside the culvert. If, however, a large amoﬁﬁtf f ff




precautions taken to make certain that the flow
through the new channel does not cause damage to
adjacent- land or interfere with the use or disposal

of the.water thereon.

The structure opening should be amply large to. fiff$f

handle the volume of water without seriously,iﬁpedihg

the flow and to permit the passage through it of

boulders, logs and debris normally carried by the stream,Jffyﬂ

The required éize may be'determined by calculating the
drainage area, by observing the nature of thé runoff,
the high and loW water marks, and amount of water
carried, by comparison with existing structureé, and
by consulfing with residents or others familiar with
the local conditions. Even thodgh only a small amount
of water is involved, it is essential, in order to
provide for cleaning of the culvert, that, except for
under-drains, no culvert having a diametér less than
24 inches be installed under the road, and if the
length is gfeater than about 60 feet.the minimum
diameter should be 36 inches, It is preferable that
the minimum diameter be 36 inches for all pipe culverts

‘under the road regardless of their length.

In the determination of the size of culvert

opening, consideration should be given to the fact that .~ .

the normal flow of most streams 1s often exceeded at

V:jthe'time_of_rains or floods. It must be decided .

~ vhether to pay the heavy initial cost and provide a -
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depression may Soén be filléd to the level of the culvert '
and will no longer serve as a settling basin. Further-
more, if road embankment is of a previous material,

the water in the inlet basin may seep into the road bed
under the culvert and cause instability. On the other
hand, if road embankment is impervious and the flow.
intermittent, there will be a stagnant pool in the inlet
basis after each storm, If the culvert intake is below
the channel elevation, erosion of the channel may result
if it is not paved or in rock. If the outlet is higher
than the channel the falling water may cause serious
erosion unless it-fails upon rock or a péved-spillway

~is provided,

Frequently a shorter length of culvert can be

used and a better foundation obtained by shifting the

culvert to one side of the original channel or by Changing;:;fff

or eliminating the ékew. When this is done, care

should be taken to change fhe inlet and outlet channeis
to conform to the culvert locafion and direction so that
water may enter and leave readily without either by
passing the structure or eroding the channels or.
depositing sediment and debris. If the skew angle is
changed, it will usuélly be preferable to 1ea§e the
intcke end in the original channel and accomplish the
change by moving the outlet only. If the outlet is
changed, the water should be returned to the briginal.

. channel as scon as.practicable, or necessary. .




structure adequate for the extreme conditions or to provide:}ff;

a smaller, less costly culvert and suffer the consequences;;ifﬁﬂ

when the abnormal flood water exceeds the capacity of the =
culvert. The decision will depend upon the circumstances i§;:}T

each individual case.

The natural channel of a stream is usually

roughly trapezoidal in shape with the greatest width

at the top. TFor such a stream to enter an arched
or circular culveft, its shape must be changea éccordinglf;f j 
This will cause backwater and geduced velocity. At the e
oﬁtlet the reverse change in'éhape is necessafy and
serious erosion may result from the increased velocity and: ffi
eddying action. For this reason, it is desirable to i
use a culvert large enough so that the top portion will
not be needed fo handlé the water exéept in extreme
cases. This will have the additional ad?antage of

providing space for the passage of floating materials,

The headwall, wings.and other appurtenances.
at the culvert entrance have the followihg important
functions to perform: (i) to retain in their proper.
position the natural ground and embankment slopes near:
the entrances : (ii) to prevent the water from under—
cutting or by passing the structure and from seeping
into the roadway: (iii) to cause the transition of
the cross section of the streamAfrom the shape of the

approéch channel to the shape of the culvert: (iv)-to_--*

ﬁéﬁévidejf¢rfegtran¢g_§f:ihelwatgp;into:{hegéﬁlyert;with 5fi
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maximum efficiency and (v) to prevent erosion of the

appreach channel.

Ideal Inlet Structure: -

J e e ]

As a rule, the above functions will be best
performed if the entrance structure includes the followingfafﬁ;f:

features -

(a) Headwall and wings extending high enough

above the ground slopes to prevent material
from sloughing into the inlet basis. (The

slope should intersect the culvert at

approximately the inter-section of the top

of the culvert and the back of the headwall).

(b) Wings extending well upstream and flared
and warped to form the best transition
from the approach channel cross section to

the culvert -cross-section.

(c¢) An apron extending the full length of the ,
wings with a cutanf wall deep enough to
prevent uhdercuttiﬁg.

(d) Steeper grade on apron than on the chanﬁel

bed beyond to increase the velocity of the

stream before the more restricted area of
the culvert is reached.
(e) Rounded-lip, beveled-edge or flared entrance

to the culvert itself.
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(£ Intersection of the wings and the headwall

face flush with the edges of the culvert.

(g) Face of the headwall perpendicular to the

akis of the stream.

Although such dbqstruction may be ideal and :
the most desirable type undef critiqal conditions, i{
may be impracticable or the cost may be exorbitant in
many cases and frequently some other type will serve
satisfactorily. An entrance structure conforming to the
above requirements, however,'will often increase the
efficiency of the entrahce.suffiéiently to permit using
a smaller culvert opening than would otherwise be requlred
It may also more than offset the high initial cost by

savings in reconstruction and maintenance costs.

For smali, low velocity streams with either

direct of underfined approach, a straight headwall withoutzgf'

wings or apron will be satisfactory and because of low

cost and ease of construction will be most desirvable.

For the sake ofJappearancé and to properly
fit the slopes, it is desirable that the headwall be

parallel to the highway tangent regardless of the skew

of the culvert. On curves the headwall may be Perpendiculéﬁ;;{f

to the radius passing through the centre of the end
of the culvert. Tor skewed culverts greater efficiency_.  f
in the entry of the water and consequently 1ncreased of. "”5

'f*the culvert w111 be effected if the headwall 1s;._5 ' ff sf
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perpendicular to the axis of the stream, For this reason.:’

it may be better in special cases to sacrifice appearance .~ o

to gain efficiency.

Outlet of -the culvert is however, different from ;"T.

the inlet. Except perhaps for appearance and simplicity-f-~3"3”

in deslgn and construction there is no- reason for the.

outlet to be the same as the entrance. The natural ground [3Qﬁjj

and embankment slopes'must bé prevented from encroaching -
on the channel and together with the sides and bottom

of the channel, must be-protectéd from erosion. Pipe
culverts cérrying small or low velocity streams, or
having sub—meﬁged outlets, or discharging into rock,
paved'spillways or other stable material are generally
Satisféctory without any endwéll. If no wall is used the
pipe should extend beyond the embankment slope far

enough to avoid undercutfing or eroding the slope. If
the end of the culvert is on filled gfound, an endwéll
structure may be undesirable because settlemeﬁt bf the

£ill might leave the endwall without support other than

the culvert itself.

Usually some type of endwall is needed, especiallyf;;7:

if an abrupt change in divection of flow is required or if il

the channel or natural ground has little resistance to.

erosion. Ordinariiy the discharge velocity of the culvert ;iq?i

15 con51derably higher than the normal velocity of the

stream. Also the relea e of the water from the restrlcted ;jff 

3 cross sectlon of the culvert to the Wlder and dlfferent




shaped channel beyond causes turbulence and eddies which
together with the high velocity may result in serious
erosion if not controlled. A straight endwall without
wings and apron is useless for this purpose. Wings
parallel to the direction of flow are mersly a
continuation of the culvert sidewalls and so accomplish -]

nothing towards restoring the sitream to 1ts natural

flow. TFor best results, the wings should be flared and_ f;: ﬂ:

warped but if the flare angle is £00 great the eddvying

action may be increased rather than decreased. Con81der—-gfﬁaﬁ

able reduction in velocity may be obtained by means of a,_g'"'

vertical drop from the culvert floor to the apron

especially if a 10w curb is then constructed across the i"V:'“

end of the apron so that a basin is formed. The velocifjjﬁiiﬂ

may aiso be reduced by making the grade of the apron leés f[fﬂ

steep than that of the culvert. Careful study is
necessary Lo determine the bést_type of construction to

fit the particular condition at each site.

For best appearance and fit the embankment
slope and the end wall should be parallel with the
centerline of fhe road regardléss of the skew of the
culvert and little would be gained by constructing

them otherWise except perhaps in special cases.

Qegth of Cover Over Culverts:
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culverts should b@ covered with earth hbasa-

_course and pavemvnt to the depth whlch protect them from_fﬁ'; 

:Tgrade and cross

. damage by t?dffl(”dnd flt the allgnment
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section of the highway. For ﬁipe culverts the minimum
depth of cover should preferably be at-least.B feet-
if heavy loads are to pass over them during tﬁe
construction perlod or afterward; in any event the
minimum depth should be equal to half the diameter of

the culvert but not less than one foot.

————.—-—.—-;—.—.—-———-—_—_.w.——..———-

gtpeams frequently carry either floating or o

rolling along the bottom; considerable quantities of debPlS. ;i

ranging ffom leaves, weeds and smali'twigs to large
tree trunks and boulders. Some- provision should be
made at or near the cul&ert entrénce to reduce the
interference of such debris with the satisfactory
operation of the structure, The control device‘méy be
a V-shaped barrier of steel, timber of concrete piling
or cribbing to deflect large logs and boulders away from
the culvert entrance and into basins at the sides. 1IFf
basins fo receive deflected debris are not pfacticable,
a similar barrier may be constructed straight across‘
the chanﬁel to catch and hold the debris. Ffor small
stpuctures the best ‘barrier will usually be a grating
or grillﬁork of steel or timber constructed directly
across the culvert entrance. The spacing of the
barrier members should be such that nothing will pass
larger than the culvert can handle. The barrier should
_prefarably be hlgh enough to prevent the water and

;floatlng debrls g01ng over the top even when the waier ';jﬂ“
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level is raised because of the obstruction of the lower

"~ portion of the barrier by debris, but in many cases such

construction will not be feasible.

_._..__.-...._..-_._--—.w...-u._.._.—-“ .

It is essential thatjfhe foundation under a
étructure provide support as firm and as nearly unifofm
.as possible under the entire bearing surface. Whenever,
conditions permit, the bottom'pf the excavatibn should
be on solid ground for its full length and width. - If
it can be avoided culverts should not be placed partly
on Ffilled ground and partly on undiStufbed grdund because

of the possibility of unequal settlement which might

distort or break the structure. This applies transverselyrliﬁff 

as well as longitudinally and when a sidehill location

is used the culvert should bé Henched into the hillside
far enough to be entirely on solid ground. If part of
the culvert must be on filled ground, tﬁe filledlmaterial
should be placed in thin layers and thoroughly compacted
so that it will provide a foundation as nearly comparable

to that afforded by the natural ground as possible.

The installation of drainage structures or
systems in embankments should be avoided whenever,
practicable because of the. possibility of damage to the
structure due to partial settleﬁent.: This can happen
because of the foundation of the struetufe resting on
 the soil not flrm enough for the purpose._ When such.@n__;”

a”installatlon must_be made, the embankment should be: _ i}g:f




constructed and thoroughly compacted to & height at
teast three feet above the elevation of the bottom
of the structure. The excavation should then be

made in the gompacted £ill.

Unstable foundation material should be
removed and replaced with satisfactory material to thejf Vﬁng
extent practicable. If this cannot be done reasonably, f¥?:"

'a layer of sand, gravel or other suitable material

should be placed on the foundation and worked into
the unsatisfactory material until a stable foundation
is formed. If a pipe culvert is to be placed in

rock excavation, the rock should be removed slightly
below the elevation of the bottom of the pipe and

a werlucompacted.éushisn}of gravel, sand or other
cuitable material should then be placed as a bed for
the piﬁe.

e i Tt 7 L T
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pipe small enough to handle are usuaily placed_  ;ff
by hand. Some type of tackle or equipment is needed |
for the larger sizes. Pipes may be lowered into poéition-fV;
by means of ropes only. When this method is used the . |
pipe is placed alongside the trench directly above its
final position; long ropes are passed under the pipes,.
one near each end with additional ropes at intermediate

needed of :
points, if_needed,A One end of each rope is anchored

-*:f ahd3the5othgr énd is mani?ulated_ané played out‘with_; £ff;ﬁf




the pipe rolling in until it peaches the bottom of

the trench. A +pench triped consisting of an A-frame
on one side of the trench and a single leg on the
other side and equiped with a Wanh or chain hoist may

also be used to lower plpes into places.

pipes for culverts and underdraiﬁs should be
carefully placed so that they will be accurately aligned _ f;fff
both vertically and horizqntally and will rest‘on a
aufficiently £irm and uniform ped to prevént or
displacement. Bell and spigot pipe should be placed
with the bell ends upgrade and with the spigot ends
fully entered into adjacent bells. The outside 1laps
of ciprcumferential jolnts of corrugated metal pipé should  f ;f
point up-grade and the longltudlnal haps should be on e

the sides.
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. ANALYS

AALYSIS OF DATA:
The existence of good communication is
nation's wealth. Road is an important link in the
chain of communication and perhaps the oldest channel
of communication. The earliest roads may have been
the path treaded by men and beasts, for search of
food and fuel. The primary‘purpose for which roads
Were‘firét developéd, was to move surplus goods
out and to bring in goods not obtainable locally.

Besidaes trade these routes were also used forp

invasions.by the conquerors and robbers.

Now although there are several means of
transportation but woads play an important role

in general development of the country as all other

types of transportation depends upon the road transport,: .

In this connection a lot of research work have been

done and new techniques have been developed in

road -construction because heavy traffic is inereasing o0

day by day. A hand-some amount of finance is always

required for construction of roads.

For the purpose of broper project appraisal
and cost effectiveness it is desirable to prepare
standard unit cost of construction for various types
of roads of standard design in various areas of
Pakistan. Although the cost of each road section
varies according to traffic volume, soil conditions,_T'

- pavement design and regional factors. It is necessary .




to have some standarised unit cost as ready reckoner

for overall planning purposes.

The Central Roads'Organizafion, Communication. '”:“'

Division péepared a repopt ¢n nUnit Cost of Road
Construction' in May, 1973. Due to price escalation,
the cost pef Km. as worked out in the report is not
valid. it ig therefore néeded to prepare a report
showing Cost/Km. of roads in different areas based on
current market rates and update the cost according to

changes in rates from time to time.

.The iﬁformation regarding guantities, rates
and cost of different road . components was collected
fpom District Offices of the Provincial Highway
Departments of Four Provinces on a specified
questionnaire design for the purpose. The information
coliected varied from classification of roads to

quantities, rates and cost of each component,

A considerable time is involved between the
preparation of estimate and completion of a road
project £hdma;hﬂjofdifficulty has to be faced in
reconciling the road record froﬁ t+he office. Keeping
in view the difficulties ‘being faced in getting
the information, the districts were seiected on
_sample basis for the Zst—round of survey.and the

enumerators were sent to each of the selected Dlstrlctm

. jfto collect 1nformatlon from the offlces concerned

*Thls survey was’ carrled oui 1n ﬁueenxmndscrm aﬂmrjﬁ;;f;




the others.

The total number of proformas filled-in was
487, Out of whlch 280 proformas were filled in From

punjab, 118 from Sind, 87 from NWFP and 22 from

Baluchistan. Out of 74 Districts of Pakistan, 67 weve{ fj   ;

covered during the survey. The number of proformas

filled in per District was 8.96% for puniab, 9.07% for "'

Sind, 6.21% for NWFP and 2.00% for Baluchistan.

During the field survey, the Khanewal District_ 5f$ 

in Punjab was not covered, since it has been carved
out recently. In Sind, ail the three Districts of
Karachi were con51dered ‘as one Dlstrlct because they
have been recently created and no independent office
of Highway Department exists in éach District. The
entire Province of NWFP was covered dﬁring the survey.
In the Province of Baluchistan, the District of Chagai,
Kohlu, Dera Pugti, Kharan, Lasbela and Turbat could
nd%f;overed during the survey.

Most common pavement widths observed during
the survey were 10, 12, 20 and 24 feet. However, the
roads having width of 16 and 18 feet were also seen
but they are not very COmMMNOL. The Province-wise

common pavement width are given below
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S.NO: ! PROVINCES | PAVEMENT WIDTHS
S N A SO S
1. PUNJAB 10 12 20 24

2. SIND . - 12 20 21

3., N.W.F.P. - 12 20 24

4. BALUCHTSTAN - 12 20 1
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It may be seen from the table above that
no standard_desigﬁ regar&ing width of shouiders
and.layer thicknesses exists. The variation in
road componenfs may be due to many reasons like
quality of natural soil; traffic volumee, topography

and other local and regional factors.

Due to large variations in road components,
it is not possible to work out the cost per kilometer
of a road in any area and to compare that cost with
thé‘cost of another road of the same Qidth in the
same area. To over-come such difficulties in the
data regarding different road components and to work
out the cost per kilometer of road so that it could bew'
compared with the cost per kilometer of another road.

The following methodology has beenradopted

"b j@f"FonthiS_PuPPoSB the roads,were categorised.._jf':;

. according to pavement widths and_standard_:-,g;'




-

pavement sections, were prepared based on the

/

most commonly applied designs which can be

seen below

STANDARD PAVEMENT SECTIONS
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r ‘ r St o r
S. | Pavement Width }Soulder Width| Sub-Base | Base-Course
NO:! (Feet) ! (Feet) i (Inches) |} (Inches)
________________________________ L e e
A S 271 A IS SO S SURN S
1. 10 7 Y 4
2. 12 8 . B 5
3. 20 10 B 6
L, 24 10 3] 6
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The cost of road projects can be worked out

while considering the following items

©+10. ‘Road Signs..

1. Reconnaissance, Survey, Planning,
Design and Estimation.

2. Land Acquisition.

3. Earth Work.

4, Sub-Base.

5. Base~Course,

6. Surfacing.

7. Retaining Walls.

8. Culverts.

9. Longitudinal Drainage.




12, Provision for Tool and Plants.

13. Provision for Contingencies and
work charged staff.

Earth work, Sub-Base, Base-Course, Surfacingf:ff
and Culverts are considered as major road components. . -
The Cost/Kilometer is worked out by calculating

quantities/kilometer of each of the standard pavement =

section and muitiplying the quantities with the

prevailing average rates obtained through the survey

results,

S At B e bk e o e o i e ey . Wt e e e v e ) i

This is generally carried out by the
departments themselves and thus the actual
expenditure can not be assessed properly. However,

sum of Rs.5000/- is provided for the purpose,

N Sk ek M Mk Ea i MR et e it —— R ik ik

Mostly the roads are being constructed on

the existing routes and therefore major portions of

land are not needed to be acquired. However Fforp
straightening the alignments and removing sharp
curves, a small piece of land has to be acquired.

A provision of Rs.45,000/- has been made fop this

purpose.
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Provision of retaining structures depends
upen the topography of the area in which road is
being built therefore the provision is provided

according to the need. For Punjab, Sind, NWFP and

Baluchistan the cost of retaining structures has been

provided as per survey results. Keeping in view the

topography of the region.
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The average cost of Culverts per kilometer of
road has been worked out on the basis of survey results,

The details of cost for Punjab, Sind, NWFP and

Baluchistan for standard sections may be seen at

Appendix- 2.
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The survey results has shown that the

longitudinal drains are not normally provided in the

roads. However their cost has been included wherever

these are required.

Road Sigggi

B2k e e b ok e

A sum of Rs,2500/- have been fixed for Road

Signs etc.

Service Roads:

mwu—w—wu—mm—-——m

The cost per kilometer for servlce road has_"

-v?been prov1ded wheraver theﬂe were encountered durlng 7”*




the survey.

Provision for Tools and Plants:

o D e o W S . e K L M B R b b i L (T G i A o S i e

1% of total costs has been provided for
Tools and Plants on all items and about 5% amount
has been prov1ded for contingencies and work charge
staff excludlng cost of land acquisition and tool |

and plants provision.

As regards the cost of construction per

kilometer of 10 feet wide Road in Pakistan is concerned, qﬂpf;

it has been worked out as Rs.419,234/u for 10 feet
wide road which is available in Punjab only, _
Rs.707,898/~ for 12 feet wide road, Rs.998,6u4l/- for
20 feet wide road and for 24 feet wide road is
Rs.1,156,678/~. If the cost per kilometér of 10 feet
wide road is considered as 100.00. The corfesponding
cost per kilometer of 12, 20. and Zﬁ feet wide roads
will be 169,238 and 276 respectively. It means the
cost of construction per kilometer of road increases
with the increase in pavement widths, If we take

the cost of construction per kilometer of 10 feet

wide road as 100.00. The corresponding cost for
20 feet

12 feet/and for 24 feet in Punjab will be 133, 195 and .

225 respectively. If the cost of construction per
kilometer of 10 feet wide woad in Punjab is taken
' ' for

~as the standard yard stlck/measurlng cost in other

'"prov1ncesithen the_correspondlng cost for Slnd for-.”'




respectively. For NWFP is 163, 226 and 258
respectively and for Baluchistan is 192, 275 and
330 respectively. It is observed that the cost

of construction per kilometer of road for

different pavement widths is highest in Baluchistan

and lowestin Punjab. Tt may be due to the hilly

terrain where lot of blasting has to be done

to build a road.

-——._—........__._--....__....—.._..__.u.—-‘-m...u..—....-—.....—-..u_.-—_._..-m—;...._.—-._._..._.... i ey ot ot i}

_______________ r_,___H___T_E&ZEMENT_ylﬂTﬂ__mn_-r_______m_,u-
PROVINCE 110 ; 12 o op ' 24,

! (Feet) ! (Feet) | (Feet) i (Feet) -
_______________ ittt TS SO N AU O SR
PUNJAB 100 133 195 225
SIND - 186 256 290
NWEP - 163 226 258
BALUCHISTAN - 192 275 330 .
PAKISTAN 140 169 238 276

RS L e - s i b G G RS A w e A e o b ko e e v N el et B i T g S —— . o

As stated above, 10 feet wide roads are
available in Punjab only. Then there is no comparison
of cost per kilometer of 10 feet wide road among
other provinces., Moreover, if we consider cost/

kilometer of 12, 20 and 24 feet wide roads in Punjab

as the standard vyard-stick and we take each cost

per kilometer as 100.00 then the corresponding costs
- For Sind with same widths will be 139, 131 and 129

 respectively. For NWFP, 122, 116 and 115 vespectively |
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and Baluchistan, 1t#, 141 and 147 respectively.

e e ik mhmwl«ﬂu——hm-ﬂl--.WNABMMII“le—u-u-—m.—-hu_va—“-lﬁ-——mm—.-ﬁm——h—rw“—n—ﬂum—m—“u—mv—-wﬂ

s i oy Wk Aoty e Tt e W e o T S e b R

. . L oL
PROVINCE FA A R Tz o
”_mu__m"_"__H,ﬂiigéﬁﬁlmmlm__QQQ%EZM_L__“Qgi%El _____________
PUNJAB 100 100 1.00 100
STND - 139 131 o128
NWTP - 122 116 115
BALUCHISTAN - LU 141 147
PAKISTAN 1.00 127 122 123

........u.u.—....—mu..-m—-.,..—u—a._mm——..n-n._._...—_m\———mm_p._-—-—..-_—._.--—-.....-...-...-._—._-.-....-._...m_. o

NB: 10 feet wide road is available in Punjab only.

The earth work, sub-base, base-course, surfacing fff;  
and culverts are considered as major road components.,
The cost of earth work per kilometer of 10 feet wide
road is l?.H%IOf the total cost in Pakistan, for 12
feet wide road is 23.5%, for 20 feet wide road is
90.2% and for 24 feet wide road is 19.1%. Similarly
the'cost of sub-base per kilometer of 10 feet wide
poad comes out to be 13.,7% of total cost in Pakistan,
‘for 12 feet wide road is 14.1%, for 20 feet wide road
is 16.6% and for 24 feet wide is 17.2% road. The cost
of base-course per kilometer of 10 feet wide road.
has been worked out as 17.7% of the total cost in
-Q_Paklstan, for 12 fcet wide road is 17.6%, for 20 feet
-;fw1de road is 20.1% and for 24 feet wide. road is 21 5%

”“;Théﬂcést_onSQrchlng-P?f:kllomet?r"of“lo'fe@t Wl@?.;: ff3 ’*x”




road has been calculated a5715.l% of the total cost

in Pakistan, for 12 feet wide road. is 15.9%,for

20 feet wide road is5.19.3% and for 24 feet wide

road i5120%. The cost of culverts per kilomgter of

10 feet wide road has been.worked out as 10.8%, for

12 feet wide road is 6.2%, for 20 feet wide road is
For remaining items,

6% and for 24 feet wide road is 6%./ as independent

unit each item has very insignificant cost but their

combined cost ig about 20% of the total cost/kilometer, *' 5'f

of road construction.

The cost of construction per kilometer of 10
feet wide road is Rs.419,234/- in Punjab, for 12 feet
road is Rs.559,544/~, for 20 feet wide road is

Rs.819,299/~ for 24 feet wide road is Rs.94l ,254/-.

The earth-work, sub-base, base-course,surfacing == .

and culverts are considered as major road components.
The cost of earth-work per kilometer of 10 feet wide
road is ‘17.4% of the totel cost in Punjab, for 12 feet
wide road is Lh4.4%, for 20 feet wide road is 11.9%

and for 24 feet wide road is 11.0%. It is observed
that the cost of earth-~work for 10 feet wide road is
higher than for other pavement widths because.the

cost of earth-work does not increase proportionately
with the increase in pavement widths, The cost of
sub-base per kilometer of 10 feet wide road comes

out to be 13.7% of total cost in Punjab, for l2rfeet.:;f.””'v

 wide voad is 18.8%, for 20 feet wide road is 21%
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and for 24 feet wide road is 21.9%. The cost of

sub-base per kilometer of 24 feet wide road is

higher than for the other pavement widths.

The cost of basew~course per kilometer of 10

feet wide road is 17.7% of the total cost in Punjab,

for 12 feet wide road is 23.6%, for 20 feet wide
road is 26.8% and for 24 feet wide road is 28%. It
is evident that the cost of base-course for 24 feet

wide road is higher than for other pavement widths.

The cost of surfacing per kilometer of 10
feet wide voad is 15.1% of the total cost in Punjab,
for 12 feet wide road is 13.6%, for 20 feet wide road
is 15.5% and for 24 feef wide road is 16.2%. It means
that the cost of surfacing for 24 feet wide road is
higher than for other road pévement widths., It is
also clear that the cost of sub-base, base-course and
surfacing is higher for 24.feet wide road than for
other pavement widths but for earth work it is higher

for 10 feet wide road.

The cost of culverts per kilometer of 10 feet

wide road is 10,8% of the total cost in Punjab, for 12

feet wide road is 9.6%, for 20 feet wide road is 9.0%
and for 24 feet wide road is 8.4%. The cost of culverts_;ﬂﬂlv
per kilometer of 10 feet wide road is higher{thaﬁ for
other pavement widths, The remaining items ave

included in others. = The p@st for which is aropnd_?0% 3ff3ﬂ
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of the total cost.

The cost of earth-work per kilometer of

12 feet wide road is 18.9% of the total cost in Sind,
for 20 feet wide road is 16.7% and for 24 feet wide
road is 15.6%. It is seen that the cost of earth
work per'kilometer of 12 feet wide road is higher . .

than for other pavement widths. The cost of
sub—bas?bef‘kilometer of 12 feet wide road is 16.2%
of the total cost in Sind; for 20 feet wide road.
is 19.7% and for 24 feet wide road is 20.8%. It is
evident that the cost of sub-base per kilometer of
24 feet wide road is higher than for other pavement
widths. The cost of base-course per kilométer of
121feet-wide road is 17.8% of the total cost in Sind,
for 20 feet wide road is 21.6% and for 24 feet wide road
is 22.8%. . i | - The cost of
surfacing per kilometer of 12 feet wide road is 11.7%
of the totai cost in Sind; for 20 feet wide road is
14.2% and for 24 feet wide road is 15%. It is seen
that the cost of sub-~base, base-course and surfacing
per kilometer of road is higher for 24 feet wide road
‘than for other pavement widths but the cost of earth

work per kilometer of 12 feet wide road is higher.

The cost of longitudinal drainage per kilometer:,lﬂw

of 12 feet wide road is 15.7% of the total cost in Sind,i §ff:”

.'-.Ifqp_20_feet wide.foad-is 11.4% and foerQ-feetywide.poadf 
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is 10.1%, + is seen that the cost of longitudianl
drainage per kilometer of 12 feet wide road is

higher than for other pavement widths.

The cost of Earth-Work per kilometer of 12 .
feet wide road is 30.7% of the total cost in NWFP,

for 20 feet wide road is 26.8% and for 2u4 feet wide

road is 24.9%. The cost of earth work per kiiometer

of 12 feet wide.road is higher than for other pavement
widthe. The cost of sub-base per kilometer of 12 feet
wide road is 9.1% of the total cost in NWEP.for 20 feet
wide poad is 10.9% and for 24 feet wide road is 11.4%.

The cost of sub-base per kilometer of 24 feet wide road :

is'highef‘than for other pavement widths. The cost of
base~course per kilometer of 12 feet wide .road is
13.4% of the total cost in NWFP, for 20 feet wide road
is 16.0% and for 24 feet wide road is 16.9%. The cost
of base-couvse per kilometer of 2U feet wide road is
higher as compared %o other pavement widths. The cost
of Surfading per kilometer of 12 feet wide road is
16.4% of total cost in NWFP, for 20 feet wide road is
22.1% and for 24 feet wide road is 23.2%. The cost of
surfacing per kilometer of 24 feet wide road is higher
than for other pavement widths. It is evident that
the cost of earth work per kilometer of 12 feet wide
road is higher Qhereas tﬁe‘cost of sub-base, base-

course. and surfaclng is hlgher for 24 feet W1de road.

'{fThe cost of culverts per kllometer of 12 feet w1de roadﬁﬁ?
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is 6.9% of the total cost in ‘NWFP, for 20 feet wide
~road is 5.7% and for 24 feet wide voad 18 6.7%, The
cest of culverts is higher for 12 feet wide vroad as

compared to other pavement widths,

The cost of earth work per kilometer of 12
feet wide road ig 28.0% of the total cost in
Baluchistan, for 20 feet wide road is 23,9% and for
24 feet wide road is 23.2%, The cost of earth work
per kilometer of 12 feet wide road isg hlgher than
for other pavement widths., The cost of sub-base per
kilometer of 12 feet wide road is 13.0% of the total
cost in Baluchistan, for 20 feet wide road is 15,2%
and for 24 feet wide road is 15.2%, It 4is see1 that
the cost of sub-base per kilometer of 2p feet W1de road
is hlgher than for other pavement widths. The cost of
base~course per kilometer of 19 feet wide road ig
16.8% of the total cost in Baluchistan, for 20 feet
wide road is 17,2% ang for 24 feet wide road is 19.8%.
It is seen that the cost of baseucourse per kllometer
of 24 feet wide poad is higher as compared to other
pavement widths. The cost of surfacing perp kilometerp
of 12 feet wide road is 21% of the total cbst in
Baluchistan, for 20 feet wide road isg 24,5% ang for
24 feet wide road 18 24.5%, The cost of surfacing per
‘kilometer of 29 feet wide road is slightly higher

'bthan for other Pavement w1dths. The cost of culverts

I;Tper kllometer of 12 feet W1de road is 4. 2°.Qf_the_totgl;fif:
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cost in Baluchistan, for 20 feet wide road is 5.6% and
'fof 24 feet wide road is 5.3%. The cost of culverts
pé; kilometer of éO feet widé road is higher than for

other pavement widths,

As there is no 10 feet wide road in any
province except Punjab. Thus there is no use +o
make comparison of the same with other provinces,
The cost of construction per kilometer of 12 feet
wide road is Rs.559,5ul in Punjab, Rs,779,827/-

in Sind, Rs.683,751/- in NWFP and Rs.808,458/~

in Baluchistan. The cost of construction per kilometer ”'; ? 

of 12 feet wide road is lowest in Punjab and the

highest in Baluchistan,

As regards the cost of major components of road © .

construction is concerned,'the cost of earth work per
kilometer of 12 feet widé road is iu.u% of the total
cost in Punjab, 18.9% in Sind, 30.7% in NWEP and
28.0% in Baluchistan. It is evident that the cost
of earth work per kilometér of 12 feet wide road is
'highést in NWFP and ﬂﬁmeaf'in Punjab, The cost of

sub-base per kilometer of 12 feet wide road ig 18.5%

of the total cost in Punjab, 16.2% in Sind, 9.1% in NWFP l5ff?

and 13.0% in Baluchistan., It is apparent that the cost

of sub-base per kilometer of 12 feet wide road is

'ffjﬁghegtin Punjab and lowest in NWFP. The cost of_base—-lfffﬁf 

¢

'”ljcgursg_Per'kilometer of 12 feet wide road.igf?égﬁ%:bf,{héffﬂ“'
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total cost in Punjab, 17.8% in Sind, 13.4% in NWEP
and 16.8% in Baluchistan. It is observed that the
cost of base-course per kilometer of 12 feet wide
road is highest in Punjab and is lowest in Sind.
The cost of surfacing per kilometér of 12 feet wide
roadris 13.6% of the total cost in Punjab, 11.7%

in Sind, 16.4% in NWFP and 21.0% in Baluchistan. It
is seen that the cost of surfacing per kilometer of
12 feet wide road is highesf in Baluchistan and
lowest in Sind. The cost of culverts per kilometer
of 12 feet wide road is 9.6% of the téfal cost in

Punijab, 5.1% in Sind, 6.9%,in NWFP and #.2% in

Baluchistan. It is observed that the cost of culverts S

per kilometer is highest in Punjab and lowest in

Baluchistan. It may be due to irrigation and drainage S

system in Punjab. The cost of other~road components ‘is about
20% of the total cost in Punjab, 30% in Sind, 24%

in NWFP and 17% in Baluchistan.

The cost of construction . per kilometer of
20 feet wide road is Rs.819,299/~ in Punjab,
Rs.1,072,794/~ in Sind, Rs.949,313/~ in NWFP and
Rs.1,153,147/- in Baluchistan. It is evident that
the cost of construction per kilbmeter of 20 feet

wide road is highest in Baluchistan and lowest in

Punjab.
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As regards the cosf'of major componenfs-of road_fﬁi§j 
construction is concerned, the cost of eafth work |
per kilometer of 20 feet wide road is 11,9% of thé‘
total cost in Punjab, 16.7% in Sind, 26.8% in NWEP and
23.9% in Baluchistan. Tt is evident that the cost of
earth work per kilometer of 20 feet wide road is highésf'_ ;j@ 
in NWFP and lowest in Punjab. The cost of sub-base
per kilometer of 20 feet wide road is 21% of the total
cost in Punjab, 19.7% in Sind, 10.9% in NWFP and |
15.2% in Baluchistan. It is apparent that the cost
of sub-~base for 20 feef wide voad is highest in Punjab
and lowest in NWFP. - The cost of base-course per kilometefi;:ff
of 20 feet wide road is 26.8% of the total cost in
Punjab, 21.6% in Sind, 16.0% in NWFP and 17.2% in
Baluchistan. It is seen that the cost of base-course per.:jfiﬂ
kilometer of 20 feet wide road is highest in ?unjab | o
and lowest in NWEP, kThe-costlof surfacing per kilometer

of 20 feet wide road is 15.5% of the total cost in Punjab,7H 5ﬁ

14.2% in Sind, 22.1% in NWFP and 24.5% in Baluchistan.

It is seen that the cost of surfaeing‘per kilometer

of 20 feet wide road is highest in Baluchistan and

lowest in Sind. The cost of culverts per kilometer

of 20 feet wide road is 8.0% of the total cost in Punjab,
4,4% in Sind, 5.7% in NWFP and 5.6% in Baluchistan. I
is evident that the cost of culverts per kilometer of

20 feet wide road is highest in Punjab and lowest in
'_Sind, This_may be due to irrigation and_draipage_i,'

_ system in Punjab. -




96

The cost of construction per kilometer of
24 feet wide road is Rs,941,254/~ in Punjab, Rs.l,217,363/%fjf
in Sind, Rs.1,082,719/- in NWFP and Rs.l,385,360/~ in i
Baluchistan. The earth work, sub-base, base-course,

surfacing and culverts are considered as major road

components so their cost has been worked out independently. . .

The cost of earth work per kilometer of 24 feet wide road. BTN

ig 11.0% of the total cost in Punjab, 15.6% in Sind,
24,9% in NWFP and 23.2% in Baluchistan. It is seen

that the cost of earth work per kilometer of 24 feet
wide roaa is highest in NWFP and lowest in Punjab. The
cost of sub-base per kilometer of 24 feet wide'roéd

is 21.9% of the toal cost in Punjab, 20.8% in Sind,
11.4% in NWFP and 15.2% in Baluchistan., It is evident
that the cost of sub-base per kilometer of 24 feet wide
road is highest in Punjab and lowest in NWFP. The cost
of base~course per kilometer of 24 feét wide road is
28.0% of the total cost in Punjab, 22.8% in Sind, 16.9%
in NWFP and 19.6% in Baluchistan. The cost of basevcoﬁrse
per kilometer of 24 feet wide road is highest in Punjab
and lowest in NWFP. The cost of surfacing per kilometer
of 24 feet wide road is 16.2% of the total cost in
Punjab, 15.0% in.Sind, 23.2% in NWFP and 24.5% in
Baluchistan. It is observed that the cost of surfacing
per kilometer of 24 feet wide road is highést in
Baluchistan and lowest in Sind, The cost of culverts

per kilometer of 24 feet wide road is 8.4% of:the_iotal_ﬁ 7f
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cost in Punjab, 4.u4% in Sind, 6.7% in NWFP and 5.3%
in Baluchistan. It is seen that the cost of culverts
per kilometer of 2U4 feet w1de road is highest in
Punjab and lowest in Sind. .Thls increase in cost

of culverts is due to the irrigations and drainage

system in Punijab.

While making a comparison of construction cost o i

per kilometer of road having different pavement widths

in Punjab, it is observed that the cost of construction  ;Ti5 

per kilometer of rcad for all pavement widths is lowest

in Khushab and highest in Rawalpindi for 10 feet wide

road but it is highest for 12, 20 and 24 feet wide road =

in Bahawalnagar. In Sind, the cost of construction
per kilometer of road for all pavement widths is
lowest in Thatta. Tt is highest, for 12 feet wide
road in Khairpur but i+ is highest for 20 and 24 feet
wide road in Tha:parkar. In NWFP, the cost of
construction per kilometer of road for all pavement
widths is lowest in Kohistan, it is highest, for all
pavement -widths, in Karak. In Baluchistan, the cost
of construction per kilometer, for all pavement widths
of road, is lowest in Sibi and highest in Kachhii It
is pointed out that out of 17 Districts of Baluchistan
only 11 Districts have been covered, The data for

the remaining 6 Districts was not available at the

time of field operation.




'”r:ffof surfac1ng per kllometer of 10 feet W1de road 18_  _}}]5
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A comparison of construction cost per kilometer. ...

of road having different pavement widths hes been made _Ef:f;

among the different districts of each province.
Realising the importance of major components of road

construction, their cost/kilometer has been discussed

by district of each province. The major components

of road construction are like earth work, sub-base,

base course, surfacing and culverts.

In Punjab, the cost of earth work per kilomete?_Q : 

10 feet wide road is highest for Khushab, Rawalpindi,

Attock, Sargodha, Leiah and Muzaffargarh. Next to

"this, it is higher for Jhelum, Gujranwala, Guijrat,

Kasur, Faisalabad, Sheikhupura, Bhakkar, Mianwali and
Velri. The lowest cost is for Chakwal, Okara and
Bahawalnagar. The cost of sub-base per kilometer of

10 feet wide road is maximum for Okara, Faisalabad,

. Toba-Tek-8ingh, Sahiwal, Vehari, Bahawalpur and

Rahim Yar Khan. Next to this, it is larger for

Guiranwala, Jhang, Multan, Leiah and Bahawalnagar. It ff

is lowest for Islamabad, Rawalpindi, D.G. Khan, Mianwali;f i*

and Khushab. The cost of base-course per kilometer

of 10 feet wide road ig maximum for Okara, Toba-Tek—Singh;Eﬁf

Sahiwal, Bahawalpur and Rahim Yar Khan. Next to this,

it is larger for Guiranwala, Sheikhupura, Jhang, Bhakkar,fffﬂ

Multan and Muzaffargarh, It is lowest for Iglamabad,

:Rawalplndl, Chakwal Mlanwall and D.G. Khan. The cost ST
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maximum for Gujranwala,{Muzéffafgarhy‘Attock, Kasur,
Mﬁitan, Sahiwal .and Véhéfi‘ .Nexﬁ to this it is .
larger for Toba-Tek-Singh, Sargodha, Bhakkar, Rahim
Yar Khan, Gujrat and Jhang. It is lowest for Lahore,
‘Sialkdt and Rajanpur. fhe cost of'culverts (upto 20
feet span) per kilometer of 10 feet wide road is |
max imum for Rawélpindi, Sheikhupura, Chakwal and
Mianwali, This may be dﬁe to Irrigation and Drainage
System available in Punjab.i Next to this, it is
larger for.Jhelum, Sialkot and Bahawalnagar. The
cost is lowest for Vehari, Toba-Tek-Singh, Sahiwal,
Leiah and Kasﬁr. The cost for remaining items of

road construction ranges between 20% to 30% of the

totalcost.

The cost of earth’work per kilometer of 12
feet wide road is maximum for Khushab, Rawalpindi,
'‘Attock, Kasur, Sargodha, leiah and Muzaffargarh.
Next to this, it is larger for Mianwali, Jhelum,

Gujranwala, Guijrat, Sheikhupura, Bhakkar and Vehari.

It is lowest for Ckara, Bahawalnagar and Chakwal. The_f }ff 

cost of sub-base per kilometer of 12 feet wide road ig o

highest for Okara, Faisalabad, Toba-Tek-Singh, Multan,
Sahiwal, Vehari, Rajanpur, Bahawalnagar, Bahawalpur
and Rahim-Yar-Khan. Next to this. it is larger for

Gujranwala, Guijrat, Sialkot, Jhang, Leiah and

- Muzaffargarh. It is lowest for Rawalpindi, IslamabadP 3f; ff

-1 %agdeiG..Khan.iﬂThe_Costxqf:base“gourse PéffkilpmétEﬁ:'
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of 12 feet wide road is highest for Okara, Toba-

Tek~Singh, Sahiwal, Bahawalnagar, Bahawalpur and
Rahim Yar Xhan. Next to this, it is 1agger.for
Gujranwala, Lahore, Sialkot,'Kasur, Guijrat,
Sheikhupura, Bhakkar, Multan and Rajanpur, It is
lowest for Islamabad and RaWaiéindi. The cost of

surfacing per kilometer of 12 feet wide road is

highest for Gujrénwala, Kasur, Sargodha, Multan,
Leiah and Muzaffargrah. Next to this it is larger
for Khushab, Vehari, Gujrat, : Rawalpindi and
Islamabad. It is lowest for Sialkot, Lahore and
Rajanpur. The cost of culverts (upto 20 feet span)
per kilometer of 12 feet wide road is highest for
Chakwal, Rawalpindi, Sheikhupura and D.G. Khan. Next  ; ;;”
to thie it is larger for Jhelum and Sialkot. Moreovefii?iV“
it ie lowest for Gujranwala, Kasur, Sahiwal, Vehari,

Toba-Tek-Singh, Bahawalpur and Rahim-Yar-Khan.

The cost of earth work per kilometer of 20
feet wide road ig highest for Rawalpindi, Khushab,
Sargodha, Mianwali and Attock. Next to this, it
is larger for D.G. Xhan, Leiah, Mugzaffarigarh, Bhakkap;ij?;¥
Vehari, Gujranwala, Islamabad and Sheikhupura. It is__f?;~7
lowest for Okara, Bahawalnagar, Bahawalpur, Rahim- |
Yar-~-Xhan and Chakwal. The cost of sub-base per
kilometer of 20 feet wide road is highest for

Faisalabad, Sheikhupura, Okara, Toba-Tek-Singh, Vehapi;;ﬁ g

Sahiwal and Bahawalpur. Next to this, it is 1arger"'""'
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for Jhang, Sialkot, Guiranwala, Bahawalnagar, Leiah
~and Muzaffargrah. The lowest cost is for D.G. Khan,

Rawalpindi and Islamabad. The cost of base-course

per kilometer of 20 feet wide road is highest for

Sahiwal
Okara, Toba~Tek-Singh,/ Bahawalnagar, Bahawalpur and
Rahim-Yar-Khan. Next to this, it is larger fovr
Gujranwala, Jhang, Bhakkar, Rajanpur and Mﬁzaffargrah.fﬂ fﬂ;f
Moreover, it is lowest for_Islamébad and Rawalpindi; |
The cost of surfacing per kilometer of 20 feet wide roa&fiii?
ie highest for Attock, Gujranwala. Kasur and Muzaffargaﬁﬁ:if ?
Next to this, is larger for Rawalpindi, Islamabad, e
Khushab, Multan and Leiah. The lowest cost is for
Lahore and Rajanpur. The cost of culverts (upto 20
feet span) per kilometer of 20‘feet wide road is
highest for D.G., Xhan, Chakwal, Rawalpindi and
Sheikhupura. Next to this, it is larger for Sialkot

and Jhelum. The lowest cost is for Gujranwala, Kasur,

Vehari, Toba—Tek-Singh, Bahawalpur and Rahim-Yar-¥Xhan,

The cost of earth work per kilometer of 2u feet'ff; f
wide road is highest for Rawalpindi, Attock, Xhushab
and Mianwali. Next to thieg, it is larger for Kasur,

Muzaffargarh and Leiah.  The cost is lowest for

Chakwal, Rahim-Yar-Khan and Bahawalpur. The cost
of sub-base per kilometer of 24 feet wide road is
highest for Faisalabad, Rahim-Yar-Khan, Bahawalpur,
Vehari, Sahiwal, Toba-Tek-Singh and Okara. . Next to : T¥"5ﬁ3

' ;thié5fiﬁ ié,1angerﬁforf8ujranwala;;JhéhgifMultan5  .jf§




:{ﬁeiah; Raﬁanpura Bahawalﬁéééf?éﬁd,Mﬁéaffargarﬁ;:'The
cost is lowest for Rawalpindi; Islamabad and D.G. Khan.
The cost of base-course per kilbmeter of 24 feet wide
road i1g highest for Okara,uToba-TekuSingh, Sahiwal,
Bahawalnagar, Bahawalpur aﬁd Rahim-Yar-¥han. Next to
this, it is larger for Vehari, Rajanpur, Bhakkar,

Jhang, Sheikhupura,. Lahore and Guijranwala-. The .cost it
lowest for Rawalpindi and Iélamabéd. The cost of
surfacing per kilometer of_24“fe6t;wide road ie highest
for Gujranwala, Attock, Rawalpindi and Islamabad.

Next to'ﬁhis, it is larger for Chakwal, KaSur,'Khﬁéhéb;
Mianwali and Vehari. The cost is lowest for Bahawalpum,
Bahawalnagar, Sheikhupura, Lahore and Sialkot. The ;
cost of culverts (upto 20 feet span) per kilometer 6f~
24 feet wide road is highest for D.G. Khan and Chakwal.,.
Next to fhis, it is larger for.Rawalpindi, Jhelum and
Sheikhupura. The cost is lowest for Kasur, Gujranwala.,

Toba-Tek-Singh, Sahiwal, Vehari and Bahawalpur.

In Sind, the cost of earth work pef kilométer

- of 12 feet wide road is highesf fér Karachi, Thatta and
Sukkur. Next to this, it is lafger for Shikérpuf

and Hyderabad. The cost is lowest for Sanghar, Khairpur
and Nawabshah. The cost of sub-base per kilometer éf

12 feet wide road is highest fox Mifpurkhas, Sanghar

and Nawabshah. Next to this, it is largerlfor Larkana,
Jacobabad and Badin. The cost is lowest for Khairpur.
.;The cost of base»coupse penr kllometer of 12 feet wwde - "'

ﬁ” groad is hlghest for erpurkhas and Nawabqhah Next to '33




thié, it is larger for Larkana, Sanghar and Hyderabad.

The cost is lowest for Khairpur. The cost of surfacing [ ff'@¥

per kilometer of 12 feet wide road is highest for Dadu, ;ffuff:

Sanghar and Sukkur. Next to this, the cost is lavger
for Shikarpur, Jacobabad and Thatta. It is lowest for
Khairpur, Mirpurkhas, Hyderabad, Badin and Karachi.

The cost of culverts (upto' 20 feet span) per kilometer
of 12 feet wide Poéd is higheSt for Badin., Next to
this, it is larger for Sukkur and Karachi. The cost is

lowest for Khairpur. Mirpurkhas and Sanghar,

The cost of earth work per kilometer of 20
feet wide road is highest forp Karachi, Thatta and
Sukkur, Next to this, the cost ié larger for Shikarpur
and Hyderabad. It is lowest:&ﬁ~8angﬁar and Hyderabad.
The cost of sub-base per kilometer of 20 feet wide road
ie highest for Mirpurkhas, Sanghar and Nawabshah.

Next to thig, it is higher fér Badiﬁ, Larkana and .
Jacobabad., The cost is lowest forp Khairpur and
Karachi, The cost of base-course per kilometer of -

20 feet wide road is highest fon Mirpurkhas, Nawabshah,
Larkana and Sanghar. Next to this, it is higher forp
Hyderébad, Jacobabad and Badin. The lowest cost is

for Khairpur and Karachi. The cost of surfacing per
Kilometer of 20 feet wide road is highest for Dadu,
Sukkur and Karachi. Next to thié, it is higher for

Sanghar, Shikarpur and Thatta. The cost of surfacing

per kllometer of 20 feet w1de road is lowest for Badln, ﬂﬁff ﬂ

”TFM1rpurkhas and Hyderabad.: The cost of culverts per' fffifff5ff




104

kilometer of 20 feet wide road is not very significant

and ranges between 3% to 8% of the total cost.

The cost of earth work per kilometer of 24 feetf?fﬁffﬂ

wide road is highest for Karachi, Thatta and Sukkur.
Next to this, it is higher for Shikarpur, Hyderabad,
and Larkana. The cost 1s lowest for Mirpurkhas and
Nawabshah., The cost of sub-base per kilometer of 24
feet wide road is highest for Mirpurkhas. Next to this} f;
it is larger for Sanghar, Larkana, and Nawabshah. The e
cost is lowest for ¥Xhailrpur and Karachi. The cost of

base-course per kilometer of 24 feet wide road is highestjl”

for Mirpurkhas and Nawabshah. Next to this, it is larger . -

for Larkana, Hyderabad and Sanghar. The cost is Lowest i lffﬁf

for Khairpur. The cost of surfacing per kilometer of

24 feet wide road is highest for Dadu, Sukkur and Sanghar; 2~f;

Next to this, it is larger for Jacobabad and Badin. The

cost is lowest for Mirpurkhas, Hyderabad and Badin,

The  cost of culverts {(upto 20 feet span) pef kilometer

of 24 feet wide road ig not significant. It ranges betweenf ;fo

3% to 7% of the {total cost.

In NWFP, the cost of earth work per kiloméfef
of 12 feet wide road ig highest for Peshawar, Mérdan
and Dir. Next to this, it is larger for Karak,

Manshera and Swat. The cost is lowest for Chitral.

The cost of sub-base per kilometer of 12 feet wide

road is highest for FATA, D.I. Khan and Chitral. Nextffwij?fa

to this, it is larger for Mardan, Bannu and_Manshera. | sz,f*




The cost is lowest for Karak-and Malakand., The

cost of base-course per kilometer of 1?2 feet wide
road is highest for Mardan, Bannu and Dir. Next +o
this, it is larger for D.T. Khan, Abbottabad and
Manshera. The cost is lowest fop Chitral, Karak

and Malakand. The cost of.surfacing per kilometer
of road is higﬁest‘for Chitral and FATA. Next to

- this, if is larger fop Bannu, Abbottabad, Manshera
and D.I. Khan. The cést is lowest for Mardan. The
cost of culverts (upto 20 feet'span) per kilométer
of 12 feet wide road is highest for Mardan, Swat and
Karak., Next to this, it is larger for Peshawar, Bannu

and Malakand. The cost is lowest for Dir and

Manshera,

The cost of earth work per kilometer of 20
feet wide road is highest for Peshawar, Manshera and
Dir. DNext to this, it is larger for Karak, Swat and

Mardan., The cost is lowest for Chitral. The cost

of sub-base per kllomefer of 20 feet wide road is hlghest

for FATA. Next to thls, it is higher forp Chitral,
Manshera, D.I. Khan and Bannu. The cost is lowest
for Karak. The cost of base~course per kilometer of

20 feet wide road is highest for Bannu and Dir. Next

to this, it is larger for Mardan, D. I Khan, Abbottabad-f1{5i

and Manshera, The cost is lowest for Chitral and Karak;ff’ﬂ“

The cost of surfacing per k?lometer of 20 feet wide

'road is hnghest for Fhltral and FATA Next to thls,ff"

.11T 15 larger for Bannu, Abbottabad Manshera and MardanL f*ﬁ 




The cost is lowest for Malakand. The cost of
culverts (upto. 20 feet span) per kilometer of

20 feet wide road is highest for Karak and Swat. .
Next to this, it is larger for Malakahd, D.I.Khan

and Bannu. The cost ies lowest for Mansehra and
Dir,

The cost of earth-work ﬁer kilometer of 24
feet wide road is highest for Peshawar, Mansehra and
Dir. Next to this; it is iarger for Swat, Karak and
Mardan. The cost is lowest for Chitral and FATA.

The cost of sub-base per kiiometer of 24 feet wide

road is highest for I'ATA and Chitral. Next to this,
it is larger for D.I. Khan, Bénnu, Kohat and Mansehra,
The cost is lowest'for Karakg Malakand, Swét énd
Peshawar. The cost of base-course per kilometer of

24 feet wide road is highest for Dir and Bannu. Next
to this, it is larger for.Mardan, D.I. Khan, Abbottabad.
The cost is lowest for Karak and Malakand. The cost
is highest for Chitral. Next to-fhis,'it is larger

for FATA, Bannu, Mansehra and Abbottabad. The cost

ie lowest for Malakand. The cost of culverts(upto 20

feet span) per kilometer of 24 feet wide road is highest‘}ffif

for Karak and Swat. Next to this, it is larger for
Malakand, D.I. Khan and Bannu. The cost is lowest for

Dir, Mansehra and Mardan.
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In Baluchistan, 11 Districts out of 17
Districts . =~ - .. have.been covered during
"~ the survey. The data for remaininérleistricts
was not available. The cost of earth work per
kilometer of 12 feet wide road is higﬁest for Panjgur
and Kachhi. Next to this, it is larger for Kalat,
Gawadar and Loralai. The cost is lowast‘fdp Pishin
and Xhuzdar. The cost of sub~-base per kilometer of
12 feet wide road is highest for Khuzdar. Next to this,
it is larger for Kalat, Gawadar, Loralai and Sibi.
The cost is lowest for Punjgur and Kachhi. The cost
of base;course ﬁer kilometer of 12 feet wide road is
highest for Khuzdar. . Next to thie, it.is largér for
Kalat and Nasirabad. The cost is lowest for Pishin and
Quetta. The cost of surfacing per kilometer of lé feet
wide road is highest for Quetta, Loralai,‘Sibi and
Nasirabad. Next to this, it is larger for Gawadar,
Kachhi and Zhob. The cost‘is lowest for Punigur
and Pishin respectivelyg} The cost of culverts (upto
20 feet span) per kilomefer of 12 feet wide road is
highest for Zhob., Next to this, it is larger for Pishin.

The cost is negligible for remaining Districts covered

during the survey.

The cost of earth work per kilometer of
20 feet wide road i1is highest for Punjgur and Kachhi.
Next to thig, it is larger for Gawadar, Kalat and

Loralai,: The cost is lowest for Pishin, Zhob .and ;3,;'J




PEETT R
Khuzdar. The cost of sub-base per kilométer of 20 feet
wide road is highest for Khuzdar. Next to thig, it
is larger for Kalat, Sibi, Loralai and Gawadar. The
cost is lowest for Kachhi. The coét-of base~course
per kilcmeter of 20 feet wide road is %ighest for
Khuzdar. Next to this, it is larger for Nasirabad,

Kalat and Kachhi. The cost is lowest for Quetta and

Pishin., The cost of surfacing per kilometer of 20 feet:ijffi ;

wide road is highest for Loralai, Sibi, Quetta and
Nasirabad. Next to thié,‘it is 1arger for Gawadar,
Kachhi and Kalat. The cost is lowest for Pishin and
Punigur. The cost of culverts(upto 20 feet span)‘per
kilometer of 20 feet widé road is highest for Zhob.

Next toAthis, it is larger for Pishin. The cost is in—.

significant for the remaining districts of Baluchistan.

The cost of earth work per kilometer of 24 feet . .

wide road is highest for Punjgur ahd Pishin. Next to
thig, it is larger for Gwadar, Kalat and Loralai. The
cost is lowest for Zhob and Pishin, The cost of sub-
base per kilcmeter of 24 feet wide.road-is highest for
Khuzdar. Nex® to this, the cest is higher for Sibi,

Loralai and Gawadar. The cost is lowest for Punjgur

and Kachhi. The cost of base-course per kilometer of zu'#ff”ﬁ

feet wide road is highest for Khuzdar, Kachhi and

Nasirabad. Next to thie it is larger for Kalat, Gawadar1 1;

~ and Loralal, The cost is lowest for Quetta and Pishin. AR

The cost of surfacing per kilometer of 24 feet wide

. road is highest for Quetta. Next to this, the cost .
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is higher for Loralai, Nasirabad and Sibi. The cost
is lowest for Pichin and Punjgur. - The cost of
culverts (upte 20 feet span) per kilometer of 2U

' feet wide road 1g highest for Zhob. Next to tﬁis,

the cést'is larger for Pishiﬁ. The cost is in-
significant for the reﬁaining Districts of Baluchistan
covered during the éurvey, it ranges between 2% to

3% of the total cost.

While comparing the cost per kilometer of
roads of glfferent pavement widths in Punjab, attempt
has bee;ﬁ%s Wofk out the cost of?major road components
of each”district;. The'cost.of earth work per

kilometer of 10 and 12 feet wide -road is highest for

Khushab and lowest Ffor Bahawalnagar and Okara respectlvely f: j:

Where-as the cost of earth-work per kilometer of 20 and
24 feet wide road igs highest for - Rawalplndl and lowest
in Okara. The cost of sub-base per kilometer of 10 and
2k feet wide road is highest for Rahim-Yar-Khan. The
cost of sub-base per kilometer of 10 and 24 feet wide
road is lowest in Rawalpindi and D.G. Khan respectively.
The cost of sub-base per kilometer of 12 and 20 feet
widé.road is highest in Faisalabad and sheikhupura
respectively, whereas it is lowest in Rawalpindi. The
cost of base-course per kilometer of road(for all
pavement widths) is highest in Balawalpur and lowest
in 1slamabad The cost of surfacing per kl]ometer of

:10; 12 and 20 feet w1de road is hlghest in Gujranwala _ i;fi
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.and lowest in'Lahore,.whereés:for 2L feet wide road
'it ig highest in ATtock and lowest in Lahore. The
cost of culverts per kilometer of road (for all
pavement widths) is highest in Mianwali, Chakwal
and D.G. Khan respéctively. Whereas it is lowest

(for all pavement widths) in Vehari.

| In Sind, the cost of earth work per kilometer
of 12 and 20 feet wide road is highest in Thatta and
lowest in Sanghar whereas for 24 feet wide road it

is highest in Kafachi‘and lowest in Sanghar. The cost
of sub-base and base-course (for all pavement widths)
is highest in Mirpurkhaé and lowest in Khairpur, The
cost of surfacing per kilometer of 12 feet-wide road
is highest for Dadu and lowest fof Khairpur. The |
cost of surfacing per kilometer of 20 feet wide. road is
highest for Karachl and lowest for Mirpurkhas whereas
the cost per kilometer of 24 feet wide rogd is highest
in Dadu and lowest in Mirpurkhas. The cost of culverts
(for all pavement widths) is highest in Badin and lowesf
in Khairpur. This may'be,dué to different routes of

indus river in District Badin.

In NWFP, the cost of earth work per kilometer
for (all pavement widths) is highest in Peshawar and
lowest in Chitral. The cost of sub-base pen kiloﬁeter
of road (for all pavement widths) is highest in FATA
'fand lowest in Karak The cost of base-course per _

“L;kllometer of 12}'20 and 24 feet w1de road 15 hlghest i
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in Mardan, Bannu and Dir, whereas for all pavement
widfhs it is lowest in Chitral. The cost of surfacing
for all pavement widths is highest in Chitral but for
12 feet wide road it is lowest iﬁ.Manan and for 20
and 24 feef wide road it is.lowest in Malakand. The
cost per kilometer of road (for all paveﬁent widths)
of culverts is highest in Karak and>for12: feet wide
road it is lowest in Dir and fdr 20 and 24 feet wide

road it is lowest in Manshera.

In Baluchistan, the cost of earth work per
kilometer of 12 and 20 feet wide road is highest in
Panjgur and lowest in Pishin but for 24 feet wide
road it isz highest in Kachhi and lowest in Zhob. The
cost of sub~base per kilometef (for all pavement widths)

highest in Khuzdar and lowest in Punjgur. The cost

e
n

of base~course per.kilometeb(for all pavement widths)
is highest in Khuzdar and lowest in Quetta. The cost

of surfacing per kilometer (for all pavement widths)

is highest in Quetta but it is lowest (for 12 feet wide
road) in Punigur and for 20 and 24 feet wide voad it

is lowest in Pishin. The cost of culverts per kilometer
(for all pavement widths) is highest in Zhob and

lowaest in Nasirabad.




CHAPTER-VIT

CONCLUSTONS AND RECOMMENDATIONS
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At the time of independence, in Pakistan

conditicn of roads was not too good as they had been?Qf{;ff

subjected to heavy use for troops and other movementSf,;;

and repairs had been neglected during the war yearsf l.£]>h

Some roads had broken up and were in danger of
disappearing. There was urgent need not only for
buii@ing more roads but also for saving the old
ones‘by repairing -and improving their conditions,

and addition was directed in both these directions.

The réasonS why road network development
suffered in the past Was due to the lack of any
centralized agency for progressive planning. The
other Peasdn was that road development was not
given the due priority it deserved. It was every
one's necessity but no body's responsibility. It
iz, however, a chroniec human weakness to continue

putting off things to the very last and the habit

of procrastinaticn is at its worst in the departments =~ = .

run by the Government and éertain local authérities.
These agencies do not appear to have a proper
appreciation of the inevitable growth, which is
bound to take place in the next decade and even
earlier which would not allow traffic to wait Ffor

new construction or heavy repairs to the existing

roads.




The failing of our roads is the cumulative resﬁltfﬁﬁf

of many deficiencies, like delayed financial allocations,;”; _

insufficient field staff, and even ineffective implemen; 5@iQ

tation capacity of executing departments besides negleéf?ff;f
on maintenance requirement but on account of per-force-éjf;ff
adoption of low cost specifications due to lack of

funds. We are now paying more for the maintenance of

bad roads,

The average annual increase in metalled roads = 0

was less than 500 kilometers upto 1969-70, 1500 kilometers
.a year during 1969-70 to 1979-80 and is now about 2000:{;;2;;
kilometers a year. Thus Pakistan beiﬁg a developing o
country poorly supplied with roads, has made ConSidePabletfﬁ_

effortg for the development of roads in the country.

The kiiometerage of roads présently existing
in our country is too meagre to meet the socio~economid1 '”
development requiréments. At present, there is a |
deficiehcy of 346,000 Km. and at the preéent rate of
constructing new roads i.e. roughly 3,000 kilometers pep f37“

year it would take years to fulfill the need.

An adequate and efficient highway system is
essential for meeting the needs of thé present day
traffic, It is in fact the corner stone of successful
economic and social development. It is, therefore,
imperative that ways and means should be focused to

 meet the requirement in ‘the shortest possible time. {g;fa




The total number of proformas filledin during
the survey was U87. out of which 280 pfoformas were
filledin from the province of Punjab, 118 from Sind,
87 from NWFP and 22 from Baluchistan. Oﬁt of 74
Districts of Pakistan, 67 were covered during the
survey, because the data for_the pemaining Districts

was not available at the time of survey.

The survey was carried out in three consecutive il

phases. 1In the First Phase 173 proformas wére‘filledin;1 ff}f

in the Second Phase 153 and in the Tblrd Phase 161. In
.the First Phase uu Dlstrlcts were covered throughout
the country. In the Second Phase the 1nformatlon was
collected from the Province Qf Punjab, Sind and NWEFP
but no information was collected from the Province of
Baluchistan. At this stage it was realized that the
information collected so far ig in-sufficient to
present the resuits of study in a better way. Thus

in opder to improve the sample cize -and to present

the study recommendations-ln a more approprlate manner
The Third Phase of survey was under-taken and the

information bollected was related to all the Province

of the codntry.

As regards the cost of éonstruction pér
xilometer of 10 feet wide road in Pakistan ie concerned,
it has been worked out as RS.H19;23H/— for lO.feet
W1de road which is avallable in Punjab onlv,

'7sz,707 898/~ for- 12 feet wide road and Rs. 998, sul/~ [“f;




:-filéﬂi}

for 20 feet wide road and Rs.1,166,678/~ for 24
feet wide road. I+ is observed that fhe cost of
construction per kilometer of road increases with

the increase in pavement widths.

If the cost of construction per kilometer
of 10 feet wide road is considered as 100. The
corresponding cost for per kiiometer for 12, 20
and 24 feet wide road in Punjab will be 133, 195
and 225 respectively. If the cost pér kilometer of
10 feet wide road in Pﬁnjab is taken as standard
yard-stick for measuring cost for other province
then the corresponding cost for Sind fovr 12, 20 and
24 feet wide road would be 186, 256 and 290
respectively. For NWFP is 163, 226 and 258
respectively and for Baluchistan is 142, 275 and 330
respectively. It is observed that the cost of.
corstruction per kilometer of vroad for different
pavement widths is highest in Baluchistan and lowest
in Punjab. It may be due tc the hilly terrain

where lot of blasting has to be done to build a road.

Tha cnst of construction per kilometer of 10
feet wide road is Rs.#19,234/- in Punjab, for 12 feet
wide road is Rs.559,54u/~, for 20 feet wide road

and
is Rs.819,299/~/ for 24 feet wide road is Rs.94l ,25u4/-.

In Punjab, it is observed that the cost of

sub-base, base-course and surfacing is higher for

24 feet wide road than for other pavement widths but -
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the cost of earth work is higher for 10 feet wide road.
The cost of culverts per kilometer of 10 feet wide road g
is higher than for other pavement widths. The cost of Rep

remaining items is around 20% of the total cost.

The cost of construction per kilometer of 12
faet wide road is Rs.779,827/- in Sind, for 20 feet

wide road is Rs.1,072,794 and for 24 feet wide road

is Rs.1,217,363/~,

It is seen that the cost of sub-base, base-
course and gurfacing per kilometer of road is higher
for 24 feet wide rvoad than for other pavement widths

but the cost of earth work per kilometer of 12 feet

wide road is higher.

The cost of construction per kilometer of
12 feet wide road is Rs.583,751/- in EWFP,.for 20
feet wiae road is Rs.9u9,313/— and for 24 feet wide.
road is Rs,1,082,719/-. It is evident that the cost
of earth work per kilometer of 12 feet wide road
is higher thaﬁ for other pavement widths whereas the

cost of sub-base, base~course and surfacing is higher

for 24 feet wide road.

The cost of culverts per kilometer of 12 feet

wide road is higher as compared to other pavement widths;f;fi"
The cost of construction per kilometer of 12
feet wide road is Rs. 808,458/~ in Baluchistan, for

20 feet wide road is Rs.1,158,147/- and for 2u feet




~ to irrigation and drainage system in Punjab.

It is seen that the cost of earth work per
kilometer of 12 feet wide road is higher than for |
other pavement widths. but for sub-base it is for
20 feet wide road. 1In case of base-course it is
higher for 24 feet wide road. Ffor surfacing, it

ig again higher for 20 feet wide road.

As there is no 10 feet wide road in any
province except Punjab. “Thus there is no use to
make comparison of the same with. other provinces.
The cost of construction per kilometer of 12 feet
wide road is Rs.559,544/~ in Punjab, Rs;779,827/—
in Sind, Re.683,751/- in NWFP and Rs.808,458/~ in
Baluchistan. The cost of construction per kilometer
of 12 feét wide road is lowest in Punjab and the

highest in Baluchistan,

As regards the cost of méjor components of
road construction is concerned, the cost of earth
work per kilometer of 12 feet wide road is highest
in NWFP and lowest in Punjab. However, the cost of
sub~base is highest in Punjab and lowest in NWFP.
Moreover, the cos{ of base-course is highest in
Punjab and lowest in Sind, It is also seen that
the cost of surfacing is highest in Baluchisfan and

lowest in Sind and for culverts the cost is highest

in Punjab_andllowest_in-Baluchistan. It may_be_due_ Zf S




cost of other road componénts is about 20% of the

total cost in Punjab, 30% in Sind, 24% in NWFP and

17% in Baluchistan.

The cost of construction per kilometer of
20 feet wide road is Rs.819,299/~ in Punjab,
Rg.1,072,794/~ in Sind, Rs.949,313/- in NWFP and
Rs,1,153,147/- in Baluchistan. I+ is evident that
the cost of construétion per kilometer of 20 feet

wide.road is highest in Baluchistan and lowest in

Punijab.

As regards, the cost of major components of

road construction is concerned, it has been worked outfyﬁjf?'

as a perééntage of the total for each province. The

cost of earth work per kilometer of 20 feet wide road
is highest in NWFP and lowest in Punjab. The cost of
sub-base is highest in Punjab and lowest in NWFP and

for base-course it is highést ih Punijab and-lowest

in NWFP. Moreover, the cost of surfacing is highest

in Baluchistan and lowest in Sind -and for culverts,

it is highest in Punjab and lowest in Sind.

The cost of construction per kllometer of

ol feet wide road is Rs,941,254/- in Punjab, Rs.1, 217, 363/—,

in Sind, Rs.1,082,719/- in NWFP and Rs.1,385,360/-

in Baluchistan.

The earth—work gub- base, basewcourse, surfa61ng

'f,and culverts are con31dered as major road components




so their cost has been worked out as a percentage of
total cost For each province. It is seen that the.
cost of earth work per kilometer of 2u feet wide
road is highest in NWFP and lowest in Punjab. and the
cost of.sub—base igs highest in Punjab and lowest

in NWFP. However, the cost of base-course is
highest in Punjab and lowest in NWFP. For surfacing,
it is highest in Baluchistan and lowest in Sind. aﬁd
the cost of culverts is higﬁest in Punjab and lowest
in Sind. This increase in cost of culverts is due

to the irrigations and drainage system in Punjab.

While comparing the cost per kilometer of
roads of different pavement widths in Punjab, attempt
has beegfigzwork out the cost of major road components
for each districts. The cost of earth work per
kilometer for 10 and 12 feet wide road is highest for
Khushab and lowest for Bahawainagab and Okara
respectively. Whereas the cost of earth-work per
kilometer of 20 and 24 feet wide road-is highest for
Rawalpindi and lowest for Okara. The cost of sub-base
per kilometer of 10 and 24 feet road is highest for
Rahim-Yar-Khan and is lowest for Rawalpindi- and
D.G. Khan respectively. The cost of sﬁb—base per
kilometer of 12 and 20 feet wide.road is highest in

Faisalabad and Sheikhupura respectively and is lowest

in Rawalpindi. The cost of base-course per kilometer -

o of road(fov all pavement w1dths) 1s hlghest in

ﬁgiBahawalpur and lowest 1n Islamabad The cost of
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surfacing per kilometer of 13, 12 and 20 feet wide

road is highest in Gujranwala and lowest in Lahore
whereas for 24 feet wide road, it is highest in
Attock and lowest in Lahore. The cost of culverts

per kilometer of road (for all pavement widths) is

highest in Mianwali, Chakwal and D.G. Khan respectivelyi}fgjy

whereas it is lowest in Vehari.

In Sind, the cost of earth work per kilometer -
of 12 and 20 feet wide road is higheét in Thatta and
lowest in Sanghar whereas for 24 feet wide road it
is highest in Karachi and lowest in Sanghar. The cost
of sub-base and base-course (for all pavement widths)

ig highest in Mirpurkhas and lowest in Khairpur. The

cost of surfacing per kilometer of 12 feet wide road

is highest for Dadu and lowest for Khairpur. The
cost of surfacing per kilometer of 20 feet wide road
ig highest for Karachi and lowest for Mirpurkhas
whepeas for 24 feet wide road, it is highest in Dadu
and lowest in Mirpurkhas. The cost of culverts (for
all pavement widths) is highest in Badin and loﬁest
in Khairpur. This may be due To different routes of

indus river in lower Sind.

In NWFP, the cost of earth work per kilometer
for (all pavement widths) is highest in Peshawar
and lowest in Chitral and the cost of sub-base is

hlghest 1n FATA and lowest in Karak. The cost of

ﬂ:bave course. - per. kllometer of. 12 20 and 24 feet w1de;?fQTiv
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1road is highest in Mardaﬁ;.Bannu and Dir whereas it
is lowest in Chitral. The cost of gurfacing (for
all pavement widthsj_is highest in Chitral but for
12 feet wide road it is lowest in Mardan and for

20 and 24 feet wide road it is lowestT in Malakand.
The cost per kilometer of road (for all pavement
widths) of culverts is highest in Karak and for 10
feet wide road it is lowest in Dir and for 20 and

724 feet wide road it is lowest in Manshera.

Tn Baluchistan, the cost of earth work per
kilometer of 12 and 20 feet wide road is highest in
Panjgur and lowest in Pishin but for 24 feet wide

road it is highest in Kachhi and lowest in Zhob. The

cost of sub-base per kilometer (for all pavement widths)lj;?  

is highest in Khuzdar and lowest in Punjgur. The cost
of base-course per kilometer (for all pavement widths)
is highest in Khuzdar and lowest'iﬁ Quetta., The cost
of surfacing per kilometer (for all pavemen{ widths)

is highest in Quetta but it is lowest (for 12 feet wide

road) in Punjgur and for 20 and 24 feet wide road it

is lowest in Pishin. The cost of culverts per kilometer-wi_f;

(for all pavement widths) is highest in Zhob and

lowest in Nasirabad.




;work per kllometer of 12 feet wxde road is

In Punjab, the cost .of construction per kllometer

of 10, 12, 20 and 24 feet wide road is Rs.u19, 234/,*

Re.550,5Ul/~, Rs.819,299/- and Rs.941,254/-
respectively. 10 feet wide voad is available in  fi 51
Punjab only. In Sind,‘the cost of construction'*

per kilometer of 12, 20 and 24 feet wide road is e

Re.779,827/~, Rs.1,072,794/~ and Rs.1,217,363/- i f;35;;
prespectively. The-corresponding-cost per kilomeﬁéf}ff[l
for NWFP is Rs.683, 751/~, Rs.9HI, 313/~ and .
Rs.1,082,719/- and for Baluchistan is Rs.808, 458/—:' 
Rs.1,153,147/~ and Rs.1,385,360/- respectively. .

T+ ig apparent that the cost of construction

per kilometer of road- (For all pavement widths)

is highest in Baluchistan and lowest in Punjab.

It is also observed that the cost of construction .1

per kilometer of road increases with the increase . . .

in pavement widths.

In Punijab, the cost of construction for sub—baSe;” .
base~course and surfacing is higher for 24 feet |
wide road than for other pavement widths but the
cost of earth work is higher for 10 feet wide
road. It is also evident that the cost of

culverts per kilometer of road is higher for

10 feet wide road than for other pavement

w1dths. ln Slnd and NWFP the cost of earth— ;
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higher than for other pavement widths
whereas the cost of sub~base, base-
course and surfacing is higher for 20
feet wide road. In Baluchistan, the
cost of earth work per kiiometer of

12 feet wide road is higher than for
other pavement ﬁidths but for sub-base,
and surfacing it is higher for 20 feet
wide road and for base-course it is

higher for 24 feet wide poad.

The cost of earth-work per kilometep of
12 feet wide vroad is highest in NWFP

- and lowest in Punjab. The cost of
sub~base and base-course igs highest in
Punjab and lowest in Sind whereas the cost
of surfacing is highest in Baluchistan
and lowest in Sind but the cost of culverts
is hlghest in Punjab and lowest 1n Sind,
This may be due to irrigation and drainage
system in Punjab. The cost of earth work
per kilometer of 20 feet wide road is

highest in NWFP and lowest in Punjab., For

sub-basge and base-course, it is the reverse,{   ¢ff

The cost of surfacing is hlghest in

Baluch;sian and lowest in Sind. The cost_. 'f,T }ﬂ

of earth work per kilometer of 24 feet

wide road is highest in NWFP and lowest in .
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Punjab but in case of sub-base it is reverse.
The cost of bagse-course is hlghest in Punjab

and lowest in NWEP, but for surfacing, it

jis highest in Baluchistan and lowest in Slnd.iﬂfﬁﬁf#

In Punjab the coSt of construction per

. kllometer of road (for all pavement-widthé)

ig lowest in Khusghab but for 10 feet wide .
proad it is highest in Rawalpindi and for 12,

20 and 24 feet wide road it is highest in

nahawalnagar. In Sind,. the cost of constructlon R

per kilometer of road (for all pavement widthé)fii f

ig lowest in Thatta. _Tor 12 feet wide road

it is highest in Khairpur and for 270 feet and

o4 feet wide road it is highest in Tharparkar.

Tn NWFP, the cost of construction per kilometer gffﬁ

of road (for all pavement widths) is lowest
in Kohistan and highest in'Karak. In
Baluchistan, the cost of construction per
kilometer of road (for all pavement widths)

is lowest in Sibi and highest in Kachhi.




-ﬂn-—- —ll#lndw

125

B e ook bt w3 bk

Detailed information regarding costs,
rates, queantities and sources of road

construction materials alongwith °

carriage chargés and 1labour rates ghould

be collected This can be done if
different surveys are conducted and

regular programmes are instituted pequiring
different agencies toO provide information

on regular basis.

Roads should be.cohstructéd-under certain

standard speCLfloatlons in order to meet

 the future traffic requ1rements.

Rates of carriage charges for road
construction material should be minimized
by provxdlng subsidy to the raiiways and
other agen01es involved in the activity.
This will reduce cost of constructlon(

kilometer-of road.

To facilitate accelerated pace of road
net-work development,the road construction
machinery should be exempted from custom
duty and sales +ax especially for public

sector/under developed areas.
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Resource constraints need to be removed -
at all levels to overcome the existing

deficiency and future road net-work

development.

Such studies should be conducted on regular S

basis at least at an interval of‘fivé years
in order to determine the latest cost of
construction/kilometer of roads, which
will help the pléﬁners and policy makers

to plan road'constructidn activities in

more appropriate manner.
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(Fig. in Rupees)

v e B ot

it i . S s et A AL £ Bt Sk T - —— - a2 - - bt e e *
PROVINCES ! PAVEMENT WIDTHS
_ 1= ¥ T = T
' 10 FEET | 12 FEET ' 20 FEET 24 FEET

T 1 1 L —— o DY
PUNJAB 419,234 559,54k 819,299 941,264
SIND - 779,827 1,072,794 1,217,363 ¢
NWEP - 683,751 919,313 1,082,718
BALUCHTSTAN - 808,458 1,153,147 1,385,360
PAKISTAN 419,234 707,898 998,641 1,156,678
-vw---%% ——————————————————————————— - — e s ok il skl ] Y Sy It . M

feet wide roads are available in Punjab only.
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e i . e

RaWalpindi
Chakwal

Jhe lum
Guiranwala
Guirat
Sialkot
Lahore
Kasur

Okara
Sheikhupura
Faisalabad
Jhang
Toba-tek-singh
Bhakkar
Khushab
Mianwali.
Sargodha
Multan
Sahiwal
Vehari

D. G. Khan
Leldh
Muzaffargarh
Rajanpur
Bahawalnagar
Bahawalpur
Rahim Yar Khan

W2 e U e 3 i e Y

in ek Ml MR i M T S AV ol gt

(.1%806 - 87 )
|2y
A e o o e
' 10 TYET | 12 FEET
L Y A

425,527 504,819
3914, 386 197,728
568,152 673,145
485,397 61L,008
407,569 532,427
597,538 559,79y
437,979 589,463
420,532 563,078
450,112 578,002
382,312 430,154
398,885 565,103
428,818 570,963
417,665 568,595
364,372 72,967
372,261 524,913
323,219 433,057
271,912 345,842
347,480 392,314
319,165 391,955
464,882 631,743
416,386 596,854
380,271 530,615
465 ,055 582,813
393,297 520,628
11,197 554,588
323,821 441,507
509,653 724,780
436,437 612,840
403,394 578,205

674,020
714,986
932,782
874,632
765,970
833,439
865,21l
819,949
811,218
710,516
898,239
842, 845
843,011
727,890
796,721
635,091
492,664
557,999
592,325
942,188
912,312
802,175
821,717
772,025
826,661
655,695

1,111,595

945,112
586,037

o o e o " —

-t e ke T e v B

722,360
817,760
1,060,666
813,866
879,477
966, 962
999,662
945,373
924,258
817,348
1,004,699
975,218
977, 080
842,079
929,987
734, 509
563, 420
- 637,989
679,550
1,094,168
1,057,204
9344, 764
937,711
894,171
958,907
760,425
1,302,069
1,107,519
1,037,427

I T 5 S e i i, At e it e A e e 7 B 10 . et e P e S Tt Lty 1 2440 P i e et . e e, g e e et At e et LTl




bt et

10.
il.
12.

13.

e A R A AL SR dah o MO gt 02 it BE P B B e ik e e A AT M R e BB R U g e el e o e R o md R b S Ry TR e am am

o e e et A e A B Lea R ek M S ek bor s e e o A

B b o s e ok rad pry g Tt Wt s G A S ok A WA b b [ bk b e Sk AU ot e e FT mom A s A bam e ) LAl ik RAARAE 4i% Bad mee mA Y e mam e e

Karachi
Badin
Dadu
Hyderabad
Sanghar
Tharparkanr
Thatta
Jacobabad
Khairpur
Larkana
Nawabshah
Shikarpur

Sukkur

A WA e A AL ALl Ry it R S M Aokt i HAE o’ e b mr et 2 g et o e it 3 Amm

718,527

613,862

609,975

629,626

763,443

772,542
561,909
556,781
826,954
714,682
692,534

555,509

642,863

( 1980 - 87 )

( FIG, IN RUPEES )

Al it Lt e bt

955,175

1,043,800

901,678

931,511
1,161,439
1,169,563

817,469

978,642

1,078,122
1,070,401

1,044,294

815,942 .

911,326

1,079,991
1,209,931
1,041,539
1,077,138

1,355,461

1,786,528

939,762
1,142,765
1,198,169
1,242,505
1,215, 500

9y1,337

1,050,939




Ff?'"CONSTRUCTION COST

Pauivdlgunifmpabyiniytniiniigin gt SRR

10.
11.
12ﬁ
13.

4.

s oty A it e Smn o ot A b e T e e e b o ik WAl ot FAR SRt St A e e el e R P o it M S ek g W S e R e e e e e B ES

- —— T o it

Peshawar

- Mardan o

D, I. Khan
Bannu
Kohat
Karak
Abbottabad
Mansehra
Kohistan
Malakand
Chitrai
Dip

Swat

FATA

o s e M e o T G F i i, g B L i T pp e e et 2

—— s ——

24 TEET

1,082,184
94D, 546
1,068,459
1,045,204
1,050,356
1,430,677
1,033,152
1,191,740
579,666
1,355,548
956,890
929,751

992,952

87 )

( FIG.
ﬁﬁﬁﬁﬁﬁﬁﬁ ERGE&E&%HEB%;"““
12 FEFT 1 20 FEET |
[ PEEUNIPU AN &
708,658 961,005

535,64k 831,114
665,527 - 940,874
Bl 455 916,492
679,657 332,719
901,388 1,268,159
655,993 913,356
776,181 1,054,313
_453,878 548,218
902,877 1,216,661
596,640 840,326
592,928 822,931
663,785 913,631
562,807 796,431

907, 917




¥.3 CONSTRUGTION _COST P

et it n L

—wu—m“mm“bnmﬂMmmmwnu_mm“mmmu—“"wm"m_m_—h“—

Kalat

_Khuzdar

- Gwadar

Panjgur
Quetta
Loralai
Pishin
Zhab

Sibi

. Xachhi

Nasirabacd

SR g e

L

mmmm”mwmmmmumm—unm_mn_—

LR KILOMETER

et bl b s Rt B AR st ROl By w5

( 1980 - 87 )

Tl et e e v

721,265
836,520
834,41
628,987
972,182
714,582
684,317
798,090
548,251
1,189,039

692,489

- 3 A b Wty e o i

T s s i ot ey

1,020,204
1,270,153
1,231,720

835,458
1,468,447
1,070,468
1,011,548
1,391,777

808,134
1,656,248

1,040,413

BT i e

OF ROADS TN BALUCHISTAN

E D ER BN G one £33

S BR T e s

e e

e e e s

e s = vt

1;222,561
1, 481,713
1,433,260

924, 703
1,708,515
1,242,084
1,147,301
1,665, 641

940, Y1y

1,930,926

1,209,049




‘ 22'

23.-'
24,

26,

27,

28.
29,

Sy

. .
,‘,w

(LI

5.  INDICES OF CO‘%STPI}G‘FIO}‘J OST PER KTLOMETER OF POADS IN PUNJAR

wmmmwmuﬂmhﬂﬂ-\ummmw-ﬂ&umm

Tslamabad
Attock
"Rawalpindi
Chakwal
~Jhelun. -

Gujranwala .
- Gujrat . '

Sialkot
Lahore

Kasur

- Okara

Sheikhupura
Paisalabad

. Jhang-

‘Teba- tek-singh

. Bhakkar -

Khushab
Mianwali

Sargodha

Multan

Sahiwal

Vehari

.D,G,Khan ,

Leiah

25, Mhzaff&m%&ﬁ

Rajanpur

Bahawalnagar

Bahawalpup

R et i B €20 Wl it v i AR N LT e o st e

( 1980 - .87 )

R o A e B U A s e e h g A . B et e s

w2 S e O g e w90 Mt e e o e e e

7139.85 153,30 162.82 185 95

Rahim Yar Xhan

NB: ¥hushab is tdken as base.,

‘171.40  168.52 166.79" 166,43
4L, 64 150,54 156,70 . 158,70
151.22- 160,36 ~ 167.78° - 170.19
-119.09 127.66 ©133.09  13u4.97.
187.43 209.57 225,63 231,10
~160.5%L 177,20 191.84 . 196.57 -
148,35 167.19 179.85 - 18y4.13

I 2 10 Mk e ) M s b o g vt e T U e Ll it s SR et a0 S
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10.
11,
12.

13,

e e R e e et

m A et e e e Al o ek b my d ey o

Karachi
Badin

Dadu
Hyderabad
Sanghar
Tharparkar

Thatta

Jacobabad

Khairpur
Larkana
Nawab Shah
Shikarpur

Sukkur

[ o

L

( FIG. IN PERCENTAGE )

O it e Tl

e __PAVEMENT WIDTH___

imlf_f}iﬁT__i_sz_E_r{_ o
127.87 116. 85 114,92
114.58  127.69 128.75
108.55 110. 30 110. 83
112,05 113.95 114.62
135.87 142,08 144,23
137.49 143.07 . 190.10
100.00 100.00 -  100.00
116.88 119.72 121.60
147,17 131.89 127.50
127.19 130,94 132.21
123.25 127.75 128.28
98. 86 99.81 100.17
11T 111.u8 111.83

ke B oy e e iy A0 = T T e v T o b oy T o e W Ak o ok A ot Bl i e Bt e ey e el BB o Ml b ol e e i e —

- NB: Thatta is taken as base,




. Peshaway

AbBottabad
:f;ixéﬁiétan f€ .
1ffﬁélakéndﬂ7 f-"

.Cﬁitral

Dir
Swat

FATA

o oy $h b Gt

o198,
Ty

100,
198,
131,
130,
1u6.

i2u,

Rl L oy T p—

LRl g —

.01 151,60

53 166,60

171,01 182,32

00. . 100,00

93 . 221.93

45 153,28

6L 150.10
25 166.65

a0 145,28

¥

13- 175.30

63 . 171.62
S170.19

f80i2ﬁ]f231.32:;f3-

R (fiG.:iN:PﬁRCENTAGE)
T B AVEMERT T RIBTR - e e o e

mm_m—m_——_f...n-_._._._.—.._.-..—,..,._-.-_......_.... .

186.69

162,25

'ifs.zs
205, 59
100. 00
233.85
165.08
160.39

171,30

——""—“mm_—umm——u-—._—.—_m—._—..._.....—-.......u--.—-—-._-.-.--..._...—-._—.-—.._.-—a—_.._._—........-—

NB: Kohistan is taken as base,

1sn.32
' 5:iébfé1 .'
ffé@s{sif




BT

5 3 INDICES OF. LONbTRUCTION COST PER KILOMET?R OP ROADS IN BALUCHISTAN

( 1980 - 87 )

| DISTRICTS . l127E

i e e e e L L L

182010 126.2% 130,00

'fﬁjlsz 2off”7f152.ué af77f15é?”1,

o, Ts}ffbVioa.aa_{f' 98.33

5if?177,3sf 7f 181.71  181.68
: ng;;?L6rai%;;;: :- 'ﬁ,léd;éuji; _132.46. 132.08
. }.fishiﬁ.; s ::"124;93 125.17 122.00
i‘;?;_j;zhob.g;: SRR 145.57  172.22 177.12
  ‘9;#2581bl.;$ﬂ ;'_ . ~100.00 . 100.00 . 100.00
 f};iﬁ;;f&xmh1'  .  ; B f;?215;8$ £f~ 204,95 205,33

11, Wasirabad S 126,310 128.74 °.  128.57

—uu.-—-—--——-—.-—M—-—»“-—m-—.—-—m—--—-——um-q—m—-m—---—-..m.——-—-n———-—m——-—————- ——— e o

~N.B, I)The data for remalnlng DlStPlCtS is not available.

2} Slbl 13 taken as base.ﬁ”

olszss o 1s1a7 astss




".;é; INDICES OF CONSTRUCTTON CGSTVKILOMETER OF ROADS

177.79
176.80
171,84
178.04
177.17
169.61
162.91
162.62
172.06
173,20
178,80
176,17
160. 89
171,75
172,91
172.23
179.65
180.72
175,42

IN_PUNJAB
ST — N =17 55143 1 A
Wy PWICS {0 FERT [ TFEEETO0 TR
1. Tslamabad 8. 31 100,00 133. 52
2, Attock 79,21 100.600 143,65
3. Rawalpindi 81r, 40 100.00 138.57
%, Chakwal 79,15 160.00 142,45
5. Jhelum 76.57 100,00 143,86
6. Gujrawala 108, 74 100,00 118,88
7. Gujrat 74, 30 160,00 146. 79
8. Sialkot 74,68 100,00 145. 62
9. Lahore 77,87 100.00 140.87
10. Kasur 78,00 100,00 144,96
11. Okara 70,59 100.00 158,95
12, Sheikhupura 75.10 100.00 147, 62
13, Faisalabad 73,46 100.00 148.26
14, Jhang 77.04 100.00 153.90
15. Toba-tek-Singh 70,92 100,00 151.78
16, Bhakkar ., Bk 100.00 146,65
17. Khushab 78.62 100.00 142,45
18, Mianwali 88,57 100.00 142.13
19. Sargodha 80. 81 100,00 149,97
20, Multan 73,59 100,00 149,14
21. Sahiwal 69.76 100,00 152.85
22. Vehari 71,67 100.00 151.18
23. D. G. Khan 79.97 100,00 140.99
24, Leish 75,51 100,00 118,29
25. Muzaffargarh T, 1l 100,00 143,06
26. Rajanpur 73,34 100.00 148,51
27, Bahawalnagar 70,32 100,00 153.37
28, Bahawalpur 71,22 100,00 15,22
29. Rahim-Yar-Khan 69,77 100,00 153. 24




e —

10,
11.
12,

13.

.....—...-—....._.---—-........._.-__......-u...-._.-.._.-—....._.._.___-—__—-_._.—.---._-.-.n—._....__-—._—___.—_..——_......_._—

e s e Ty

R AR L )t e e i A s it et e ok i 2t i

Karachi
Badin

Dadu
Hyderabad
Sanghar
Tharparkarp
Thatta |
Jacobabad
Khairpur
Larkana
Nawabshah
Shikarpur

Suklkur

-

I.-e—u‘ D s —.

189 ;o

6.1 INDICES oOF CONSTRUCTiON COST/KTLOMETER OF ROADS

IN SIND

m...._-._.._—-_m._.__.__..........“-—_..-...;-u—.—.—...\__.._-..._.—__

S N G S et e e

T e B3 O ey

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100. 00
100.00
100.00
100.00

100,00

150,
187,
170.
171,
177,
231,
187,
173.
Tuk,
173.
175.
169,

163.

et o D L Bl e ——— —y ——

G — —

31
92
75
a7
55
25
24
99
89
85
51
45
g




6.2

e

10.
11,
1z,
13,

1y,

A et b i et ek 818l o T oD R

A D Yol A o o ey i Bk p M2

Peshawar
Mardan
D, I. Khan
Bannu
Kohat
Karak
Abbottabad
Mansehra
Kohistan®*
Malakand
Chitral
Dir

Swat

FATA

160

-fINDICEu OF CONSTRUCTION COST/KILOMETER OF ROADS
: IN N.W,F.P.

0 e bt S G b it it o 7 o0

T At o oy e AT A A )t KUY Bt et ot B ok et it o it

100.00

100.00

100.00

1860.00

1100.00

100,00
100.60

100.00

100,00

135.6]
155.16
175.65
142,21

137.23

l40.69

139.23
135.83
120.79
134,75
140. 84
138.79
137.64

I41.51

——— . b bk o,

152,71
175.59
199. 47
162.18
154,54
158.72
157.48
153.54
127.71
150.14
160.38
156,81
149,59

161,32
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7.1 INDICES OF COST/KILOMETER OF
PAVEMENT WIDTH IN ST
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3, Base-Course - 100.00
I, Surfacing 100.00
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7.2 INDICES OF COST/KILOMETER OF ROADS FOR DIFFERENT
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6. Others
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109. 34 114,04
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13, QUANTITIES OF DIFFERENT ROAD COMPONENTS FOR
o _DIFFERENT THICKNESS AND_PAVEMENT WIDTHS

. 4 4t Bl A Lo ok (T Bk M o S o i e un.-f-v-ln-m-n.h-m“-ul-d-h_-ldmnﬂ-nm_mmwﬂ-

( bURFAClNG )
“ (In Square Feet)
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Pavement - ;f ? C(T.S.T.)
WD
5r_jj]  - 16,405 -
10" “i: | 32,810
120 39,372
1y 5,93y
161 52,4986
18" 59,058
20¢ 65,620 The valid rates of different major .
221 72,182 . components of roads may be multiply;i; .
24 78,744 with these quantities fo calculate:ffl;
26! 85,306 the cost of these items. b
28" 91,868
30" 98,430
321 104,992
34" 111,554
36" 118,116
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N.B.: The quantities have been calculated with out the
provigion for curves. 2% to 5% may be added for
curves as per requirement of the site.

FORMULA USED: 1XM(3281 ft) » Pavement Width
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