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structure Io minimize vehicle operating eosts and maintenance expenditure. A number
of hridges weuld be required to be constructad/ reconstructed. Special attertion has to
be given to those State Highways which would require ta be upgraded 1o National
Highway in the tuture on the basis of traffic densities and growth It is essentizal that the
State Governments make amrangemen:s 1o prepare suitable road and bridge inventones
covering the existing physical status and structural condition of the main network
comprising the State Highways and major district roads and then update them at
regular perlodic intervals. Reqular trafflc counts on these roads would be necessary In
order to decide cn the inter-se priority of development of various sections.

*+ Rural roads are essential fcr achieving the objective ot integrated rural development.
The priority for rural road developmen! in the Eighth Plan would be 2s under :-

() Linking of all villages with a population of 1000 and above on the kasis of 1981
Census.,

{(b) Special efforts to accelerete village connectivity in respect of backward regions
and tribal areas.

* It would be appropriate to integrate sural 1oad construction and maintenance under
Minimum MNeeds Programme (MNP) with local area cevelopment panning State
Covernments mey pool the resources, made available under MNP and special
employment programmes and undeneke rural roac construction under the respective
locol area develepment plan.

1.9.10 Ninth Five Year Plan (1995 - 2000)

The following goals and objectives have been kept in view while framing the cutline of the

HNinth Plan .

{a} Phased ramoval ol deficiercies in tha ex'sling MH netweork in the lune with trafflc neads
for 10-15 years with emphasis on high denasity corridars for four-laning.

(b} Bring In highway-user orentec project planning in identitying package ol prajacts
section wise rather than isolatec stretches.

(c} Cireater attentior lo rehzbilitation and reconstruction ol weakjdilap dated bridges fer
the zafety of the traffic.

(d) Modemlzaticn of road construction technolcgy for speedy execution and gquality
assurance.

(¢} Enginserng measures to improve rcad safely and conservalion of eneigy.

(f} Centinued emphasis or research and development

{g! Integrating the davelopment plans with Rallways and other modes of transport.

{1 Providing employment opportunil.es to the lebour force in rural arcos,

{) Special attention fnr develapmeant ol roads ir the North-Eastem Kegion.

() Encouraging private sector participation in development of rcads.
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1.9.11 Tenth Five Year Plan (2001-05)

The fallowing broad goals end objectives for road sector development have been set for
the Tenth Plan :

1. Balanced development of the lolal roed network comprising three functional groups
viz. the prmary system (Matioral Highways (MH) and expressways), secondary
systam (State Highways and Majer District Roads) and rural roads,

&

Development of roads to be considered an integral part of the tetal transport system

supplementing other medes, integrating the develepment plzns with railways and

other modes of transpert

3. Completion of the Matonal Hichways Development Prajact eomprising the Gaolden
Quadriiateral and the MNorth-5cuth and East-West comidaors.

4. Fhased removal of deficierc.es n the existing NH netwcrk n ture with traffic for the
rext 10-15 years with emphasis on four-laning of hign-density corridors.

3. To plan and take prelimirary action for expressways to be built in future tn those

seclions whete hese can e economiically justified.

8. To make long distance travel safer and laster so as lo give a boos! o the economy.

=

Priority is to be accorded to areas lilke overlcacing of trucks, control of
cncroachments and unplanned ribbon developmen:, crergy conservation and
environment protection.

8. Greater atteniion lo be paid to rehabilitation ard reconstruction of weak/dilapidated

bricges for traffc safety.

9. Special atlention Is to be paid to the development of roads in the Morth-Eastern
region.

10. Particular emphasis needs to be given to the commercialisation of highways
particularly the National Highways 2ne State Hichways and bringing in the concept of
user-charges for sustainable financing of the road scctor. Further sleps must also be
taken 1o encourage private sector paricipaticn in the highway sector. It is necessary
to implement the policy of levying toll on all lour-lane roads on the Neticnal Highwey
network. States must adopt a similar strategy in respect cf State Highways elc,

11. High-density corridors within the networc of Mational and State Highways and Major
District Roads should be identified. Such corr ders and mejor inter-stale roeds should
be developad on a priority basls.

12. To improve the quality cf | fe in rural areas and ensure balanced regional development
by achieving the PMGSY target of providing connectivity through all-weather roads to
all habitations with a population of over 330 persons (as per the 2001 Census),

13. Tc encourage industry and export by providing sulficiently wide roacs leading to
industrial centres, ports, mining areas and power plants.

14. Tc encourage tourism by improving roads leading to centres of tcur st importance.

15, To provide wayside amenities 2long highways.
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16. Ta reduce trensportation costs by providing better riding surface and popularizsing the
usa of containers and multi.axle vehicles in the haulage of goads.

17 Utmost attention to the proper upkeep and maintenance of the existing road
netwerk.

18 To ensure mad ennnectivity where rail link s not available ar pessibla.

19.  Integratng the development plan with railways and other modes of transport and to :

(a) Idenmily feeder roads (o Imponanlt rallway rcules and undertake needed
improvenent including periodic maistenance;

(b) link minor important ports with minimum two-lane MHs/SHs:

{c) link all Inland Container Depctz/container freight statons with minimum two-
lane MHs/SHs.

20. Use of modein menagement lechniques o scientilic assessment of maintenance
slialegies/priviities.

21. Development of a road data bank and computerised project monitoring system and
praomotion of the use of information technology n the kighway sector,

1.9.12 An approach to Eleventh Five Year Plan (2007-2012)

1. The Tenth Plan stressed the need for improving mebility and easy accessibility.
Aceardirgly, the National Highway Develapment Programme (INEDP) eonsisting of
four laning of the Golden Quedrilateral (NHDP 1) with a length of 5,845 km and the
North-Scuth ard Eesl-West Corrlder (NHDP 11} with a length of 7472 km coupled with
Pradhan Mantri Cram Sazdak Yojana (PMGSY) for rural roads were taken up. The
PMUSY programme has been recently expanded to achieve (he Bharzt NMigam larget
of cannecling 1000 + hakitaticn (530 + For hilly and tribal areas) by 2008-09 with all-
weather mads. This pregramme will help bring India's willages into the market
ecomomy. It will also help us to tackle socizl sector problems like llliteracy, high IMR
and MMR! which are dregging India down because while rocds connect villages to
marketa, they also connect themn lo schocls and hoapitals. The "Special Accelerated
Development Road Progamime for the Morth Castemn Region (SARDP-ME)', will help in
developing and Integrating these reqions with the rest of the country.

2. The problems of develapmant of our mads network are diverse and future
requairements ere formidasle magnitude. Therefore, the stralegy for development of
roads would would have to vary keeping in view the neture of problem and the
development required. It is proposed to undertake an expanded programime for
highway cevelopment going bevyond NHDP | and Il t¢ include NHDP 1l to VII. This
programmme will involve substantial resources from public private partnership based on
build, aperate and transfer (BOT) model whick has many advantages over the
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traditional contracts (See Box on PPPs). All conlracts on arovislon of road services for
high density corridors to be taken up under NHDP lll onwards would be awarded enly
on BOT basis, and the traditional cansiruction contracts will be awarded only in
specified exceptional cases. A model concession agreement kas besn develeped to
facilitate speedy award of contracts. This is a very significant innovation in the arcas
of public-privete partnershp. This would leave a substantial part of Mational Highways
network which would also require development during the Eleventh Flan pernod. These
sections are characterised bv low density of trattic. Some of these stratches tal in
backward and inaccessible areas and others esre of strategic importence. The
development of these categories of National Highways would be carried oul primarily
through budgetary resources.

3. The present (raffic mix conssting cf nor-molersed and low-powered vehicles
compals low speed Furthermecre, most of the National Hignways pass through
habitations and ribbon development is @ pereanial problerr. [t is. therefore, necessary
to establish a natwork of access controlled Expressways acrass the country lor which
advance planning would be undertaken duing the Eleventh Plan. The aclual
construction (exczpt for 1000 kma clreedy taien up) would be undertaken during the
Tweltk Flan peried and would be prioritised according:to the density of traffic.

4. Vchicular traffic nceds more thar just the arterial routes to be of world class. Adequate
attention has nct been given in the past to other roadways, which ere Lhe responsibility
of the state governments. Priority would be accorded for ensuring niegrated
developmert of road retworks including State Hichways, Major District Koads and
Other District Roads, The incieased emphasis on rural reeds weould also coatinue and a
major proportion of the 1.72 lakh unconnected habitations would be connected with all
weather roads under the PMGSY

5. The maintenance of roads has not besn given adequate importance by the siates
mainly due to paucity of resources. This has result=d in poor riding quality of the road
network wnich is highly uneconcmic. A rupee sgpend on mainienance saves |wo lo
tkree rupaes in vehizle oparating costs, basides improving tra'fic flow. Therefore. there
is a need lo accord higher pricrity to the needs ol maintenance by previdirg more
sllocation or considering it as ¢ part of Plar. In fact, the 12th Finance Cemmission hes
recommendad additional grants to the States, !c the tune of Rs. 13,000 crore for
maintenance of roads and bridges tor the lour-year petiod 2000-07 1o 2003- 10,

6. The MNationzl Eighway Authority of India (IMHAl) has an enomncus task before It 10
implamant & rcad programme The Authority 15 being restructured to give it greater
professional skills combinec with a measure ol aLtonomy and accountability.

7. Indian roads are consicered very zccident prone and claim a large number of casualties
representing an enomous human and economic loss. This problem is compounded by
the phenomenal growth In rcad transport fleet, particularly personalized vehicles ard
the consequent problems of increase in vehicular pollution and road safety. Steps need
w be laken o improve e public ransport sysiem and salety of roac ransport
oparations.
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1.5 Classifications of roads

2.1.1 Classification Based on the Weather Conditlon

The different types cf road are classified Inlo two categories, cepending on whether they
can be used during different seasons of the year,

1. All-weather roads

2. Fair-weathar roads

All-weather roads : All weather rcads  are those which are negotiable during weather,
BXCEpl AT MAajor Aver cissirg whers interruption 10 traffic i< permissihle upin a cerain extent,
the road pavemnent should be negotiable during ell weethers.

Fair-weather roads : Roads which are called ‘zir-weather reoads on these, the traffic may
be interrupted curing monsoon season al causeways where siream may overflow across the
road.

2.1.2 Classification Dased on the Road MFavement

Based on road pavernent, roads are classified as paved roads and unpaved rcacs.

1. Paved road

2 Urpaved road

Pavemwent wads ; If they aie provided with a Lerd pavemwit course which should be at
least watar bound macadam (WBM) layer.

Unpaved roads : If they are not prov.ded with a herd pavement course cf zt leasl 8 WEM
layer. Thus. earth road and g:a?él rcac ey be celled unpaved rvads.

2.1.3 Classification Bascd on Lthe Favemcent Surfacing

Besed on the type of pavement surfacing providing, the roads are divided inta two
categories 2s °

1 Surlaced moad

2. Unsurfaced road

Surfeced Roads : Surface roads which are provided with a bilurinous or cement
concrcte surfacing.

Unsurfaced Roads : Unsurfaced rcads which are nct provided with bituminous or cement
concreting.

2.1.4 Classification Based on the Road Plan
* (Classification of Rural Roads : (|.R.C-1580)
The roac plan dassifiec the roads In Indla based on location and functuon into following
categories.

Expressways

Mational Highways (NH)

Stote Highweoys (SH)

Mzjor District Roads (MDR)

Cther District Roads (OCR)

Village Roads (VR|}

powm s W
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Expressways : Expressways are a separale class of highways with superior facilities and
design standards and are mearl as Uwouygh outes having very high volurme of bellic. The
expressways are lo be provided with divided carriageways, controlled, grads separations at
cross roads and fancing These highways should permit only fast moving vehicles.
Expressways meay be owned by Central Jevernment ar @ State Government, dspending on
whether the route is a National Highway or State Highway. Example : Mumbai-Pune
Eapressway.

Mational Highways (MH) : MNational highways are highways runring through the langth
and breadtl of badia, connecting major ports, foreign highways, capital of lerge states end
large industrial and tourist certres including reads required for strategic movemenis for the
defence of Indla. Example NH- 1 Delh.-Ambala-Amrisar, MH-50 Naslk-Fune.

State Highways (SH) : State highways are arterial roecs of 2 state, connecting up with
the nztional highways of the adjacent states, district head quariers and impontant cltes within
the state arec serving as the main arteries lor traffic to and from district roads. The NH and
SH have the same design speed and geometric dasign specifications. Examples :

SH-61 Belha Pabal Shikrapur Astapur Road

SH-T0 Mahad-Pandharpur Roed.

Major District Roads (MDR) : Majer district rcads are important roads within a district
serving areas of productlon and marke:s anc connecing those with each other or with the
main highways of a district. [he MDK has lower speed and geometric design specifications
than NH / SH. Example, MDR-2 Kendur Dhamani Hirere Ranjangacn Road,

Other District Roads (ODR) : Other district mads are mads sprving rural areas of
preduction and providing them with outet to marke! centres, taluka head quartere, block
developmert head guarters or cther main roads. These are cf lower design specificat.ons than
MDR.

Village Roads (VR) : Vil age roads are roacs connecting village or groups of vilages with
each other 1o the neares: rcad cf a higher category. Example.

VR- 183-Hiware-Jategaon Road
2.1.5 Classification of Urban Roads (I.R.C. - 1977)

The road systems within urban areas are c assified as Urban Roads and will form a
separate category of roads to be taken care by the respective urban authorities. They are
divided inlo following types

1. Arterial roads
Sub-arteral rozds
Cellector streets and
Local streets

LW
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Arterlal Reads : The city roads which ere meant for through traffic usually on 2
continuous route are called arterinl strests. Arterial stroots are generally spaced at less thar
15 km in developed business centres whereas in less impertanl areas, these may be 8 km
apart. Arterial roads are alse divded highways with fuly or partally controlled acress
Farkirg. loading and unioading aclivities are carelully reguletec. Pedeslrians are permitted to
cross them at intersections only.

Sub-Arterial roads : The city roads whick provde lawer level of travel mobility thar
arterial streets are called as sub-arierial streels. lheir spacing may vary lrom 0.5 km In
centrel business disiricts 10 3 10 2 km in sub-urban areas. Loading and unloadng are usually
restricted. Pedestrians are allowed to cross these highways at [nlersectons.

Collector Streets : The city roads which are constructed for collecting and distribuling the
tralfic 1o énd from local streets, and also to provide an access (o arterial and sub-amerial
sireets, are alsc called collector streets. These are localed In residential, business and indusirial
aleas, These oads are accessible from the building elong twem. Parking restrctions ere few
thet teo during peak hours.

Local Streets : The cily roads which provide an eccess o resicence, business and olbwer
building are caled local stieets. The talfic carried either originates or terminaies along the local
streets. Depending upon lhe importance of the acjeining erecs, a local street moy be
residential, commercial or Industrial. Aleng local sirects, pedestrians may move freely and
parking may be permitted without any restriction,

1.6 Road patterns

/he road network can be laid in various patlerns. Ihese pallems car vary. Ihe paliems
in which the road network is lald could be (1) Reclangulai o bluck pattem, (2) Rediel or stai
and block pattern, (3) Radial or star anc circular pattern, (4) Radial or star and grid pattern,
(5) Hexagonal pattem, (6) Minimum travel pattern. These patterns ara illustrated in the next
subertides. The Nagpvyr road pien formuas were prepared on the assumption of star and grid
pattern. Connaught place in New Delhl has radial end crculer pattern, whereas Chandigarh
has rectangular or block pattem. If the city is being plarned from scratch, some pattern can
be given. In most of our cites, somez of the patierr Is already sxisting anc one has to go with
them.
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Rectangular or Elock Pattern : Ir this pattern, the whole area is divided into rectangular
blocks of plots, with streets intersecting at right angles. The main rcad which passes through
the cemtre of the area shoule be sufficiently wide and cther branch roads may be
comparatively narrow. The mein rcad is providec a direct approach to outaide the city.

The reciangular plots may be further divided into asmall rectangular blocks for construction
of buildings placed back to back, having roads on their front. The rectangular patiern has
been adoptec lor the city roads of Chandigerh. The construction and maintenance of roads of
this pattern i comparatively easier bul from traffic soint of view, thie patiern is not very
much convenient because 2t the intersect ons, the vehicles face each other.

Radial or Star and Block Pattern : In thiz pattemn, the entire area is divided intc a network
of roacds radiating from the business outwardly. In between radiating main roeds, the built-up
arce moy be planned with rectangular olocks

Radial or Star and Circular Pattern : In this system, the main redizl roads radiating lrom
ihe central business area are connecled together with corcentric roads. In these aress,

boundary by adjacent rediel roacs and corresponding cicular roads, the bulit-up area |
planned with a curved block sysiem. An examp e of this roed patiem Is the road neiwark of
co naught place in Mew Delhi

Interseting > Main roads
feeder roads _I I ]
> | |
<+ Central area
] | |
- |
Fig. 2.1 : Rectangular or block pattern
o Radul Properties
\ )m'/ ¢
1 Central acca .-‘ —Urriral arza
— ———  having block pattem —
% Black pattern Ring roml
/ \\ Properics
—
6B 668 roads
Fig. 2.2 : Radial or star and block paitern Fig. 2.3 : Radial or star and circular pattern
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¢

Fig. 2.4 : Redial or stor and grid pattern Fig. 2.5 : Hexagonal pattem
Hexagonal Pattern : In this paitem, the entire area is provided with a netwerk cf roads

farming hexagonal figures. At each comar of the hexagon, three roads meet The buil:-up area
bounded by the sides of the hexagons is further divided In suilable sizes.

14 ]

Minimum Travel Pattern : In this rcad pattem, city (city certre) is contented by sector
centres, suburban centres and neighbourhnod centres by the raad which required minimum to
connect the city centre,

1.7 Camber

Camber or cant 1s the cross slope provided to raise middle of the road surface in the
transverse direction to drain of rain water from road surface. The objectives of providing
camber are:
_ Surface protection especially for gravel and bituminous roads
_ Sub-grade protection by proper drainage
_ Quick drying of pavement which in turn increases safety
Too steep slope is undesirable for it will erode the surface. Camber is measured in 1 in n
orn% (Eg. 1 in 50 or 2% ) and the value depends on the type of pavement surface. The
values suggested by IRC for various categories of pavement is given in Table .
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1.7.1 Types of cambers.
The common types of camber are parabolic, straight, or combination of them

a. Parabolic camber y=2x ‘nw

* 1inn ?ﬁ

[~ w
b. Straight line camber

-——'/\

|— Straight—}— Parabola—}-— Parabola —|- Straight —
- W -
c. Combination of straight and parabolic camber

Y

Table 12:1: IRC Values for camber

Surface Heavy | Light

Lype rain rain

Conerete/Bituminous | 2 % 1.7 %

Gravel/ WBM 3% 2.5 %

Earthen 4 % 3.0 %
1.8 Width of carriage way

Highway Engineering

Width of the carriage way or the width of the pavement depends on the width of the
traffic lane and number of lanes. Width of a traffic lane depends on the width of the
vehicle and the clearance. Side clearance improves operating speed and safety. The
maximum permissible width of a vehicle is 2.44 and the desirable side clearance for
single lane traffic is 0.68 m. This require minimum of lane width of 3.75 m for a single
lane road .However, the side clearance required is about (.53 m, on either side and 1.06
m in the center. Therefore, a two lane road require minimum of 3.5 meter for each lane
The desirable carriage way width recommended by IRC is given in Table

SCE

Dept of Civil

Scanned with CamScanner



