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Lecture-
INTRODLCTION

From the beginning of history, human sensitivity has revealed an urge for mobility leading (o
measure of Society's progress. The history of this mobilty or tramsport is the history of
civilization For any country to develop with right momentum modern and cfficient Transport as
o hasic infrastructure s & must Transport (Rritsh Englsh) o transporiation (American
English) is the movement of people and goods from one place 1o another. The term s derved
front the Latin fram ("across™) and porrare ("o cormy ™)

Fig. 1.1 Means of Transport
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3. Unsuinable for Long Distance and Bulky
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Jaynkar Committee

In 1927 Javakar committee for Indian road development was appointed. The major
recommendations and the resulting implementations were

W

Committee found that the road development of the country has become beyand the
capacity of Jocal governments and suggested that Central government should fake
the proper charge considering it as a matter of national interest

They gave more stress on long term planning programme, for a period of 20 years
(hence called twenty year plan) that is to formulate plans and implement those plans
with in the next 20 years

One of the recommendations was the holding of permdic road conlerénces 1o
discuss about road construction and development. This paved the way for the
cstablishment of a semi-official technical body called Indian Road Congress (IRC)
in 1934

The commitice suggested imposition of additional taxation on mator fransport
which includes duty on motor spirit, vehicle taxation, license fees for vehicles
plving for hire. This led to the introduction of a development fund called Central
road fund in 1929 This fund was intended for road development

The committee suggested imposition of additional taxation on mator fransport
which includes duty on motor spirit. vehicle taxation. and license fees for vehicles
plying for hire. This led to the introduction of a development fund called Central
road fund in 1929, This fund was intended for road development

Nagpuir road congress 1943
A twenty vear development programme for the period (1943-1963) was finalized. It was the first

artempt to prepare a co-ordnated road development programme in a planned manner

The roads were divided into four classes

-

%

National highways which would pass through states, and places having national
importance for strategic. administrative and other purposes,

State highways which would be the other main roads of a state.

District roads which would take traffic from the main roads to the interior of the district
According (o the importance, some are considered as major district roads and the
remaining as other district roads.

Village roads which would link the villages to the road system

The committee planned to construct 2 fakh kms of road across the country within 20 vears. They

"Under revision


















In some instances, [our lane roadways may look less imposing by designing a grass of
planted median in the cenler

»  Detailing the Design

Particularly during the final design phase, it 1s the details assoc iated with the project that are
important, Employing a multidisciplinary design team ensures that important design details
are considered and those they are compatibile with community values. Often it is the details
of the project that are most recognizable 1o the public. A multidise iplinary design team can
produce an acsthetic and functional product when the members work together and are
Mexible in applying guidelines

¥ Right-of-way, Construction, And Mainienance

Once the final designs have been prepared and needed right-ol-way s purchased.
construction bid packnges are made available, a contractor 15 selected, and construction is
initiated. During the night-of-way acquisition and construction stages. minor adjustments in
the design may be necessary; iherefore. there should be continuous involvement of the
design team throughout these stages. Construction may be simple or complex and may
require a few months to several years. Once construction has been completed. the Tacility is
ready 1o begin its normal sequence of operations and maintenance

Even afier the completion of construction, the character of a road can be changed by
inapproprate mamtenance actions. For example, the replacement ol sections of guardrail
damaged or destroyed in crashes commonly utilizes whatever spare guardrail scctions may be
available to the local highway mainienance personnel at the time

% Stages of Highway Development
Summaries of the five basic stages in highway planning and development.

Stages Description of Activity
Planning ldentilication ol transportation needs and program project to be built

Within linancial constraints.

Project Development | The transportation project is morc clearly defined. Allernative locations
and design features are developed and an allernative is selected

Desien The design team develops detailed design and specilication.
Right-ol-way Land needed for the project is acquired
construction Selection of contractor, who then builds the project

2.3 Highway Route Surveys and Location

To determine the geometric features of road design, the following surveys must be
conducted afler the necessity of the road is decided.

"Under revision
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of mterchange depends upon the Kind of itersectmg road way (rural roads, another
freeway wic,)

Expresswavs: They are superior tvpe ol highways and are designed for high speeds( 120
knvhir is common), high traffic volume and safety. They are gencrally provided with
grade separations at intersections Parking, loading and unloading of goods and
pedestrian traffic is not allowed on expressways.

Highwavs: They represent the superior iype of roads in the country. Highways are of two
types - rural highways and urban highways: Rural highways are those passing through
rural areas (villages) and urban highways are those passing through large cities and
towns, e, urban arcas

Anterinls: It s a general term denoting a street primanly meant for through traffic
usually on a comtinuous route. They are generally divided highways with fully or
partially controlled access. Parking, loading and unloading activities are usually

festricted amd regulated. Pedestrians are allowed 1o cross only at imtersections'designated

pedestrion crossings

Local streets: A local street is the one which is primarily intended for access (o

residence, business or abutting property. It does not normally carry large volume of

trafTic and also it allows unrestricted parking and pedestrian movements

Collectors streets: These are streets intended for collecting and distributing traffic 1o and

from local streets and also for providing access to arterial streets Nomally full access s

provided on these streets. There are few parking restrictions except during peak hours

Collegtor Simeel
- Loeal Siren

=
“'\‘_Ar'lrrrr:h
JHighways

Eipresiways

Accassibility

Froeways

Speed
Fig 4.1 Specd vs accessibility
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Roads can be classified hased on some other criterin. They are given in detmil below

Based on wsape
s classified s based on whether the roads can he used during di erent seasoms of e year

#  All-weather roads: Those ronds which are negotible during all weathers, except an
Major river crossings where interruption of tra ¢ is permassible up o certiin exient
are called all weather roads

# Tarsweather roads: Roads which are negotiahle only during fair weather are called
lar weather roads

Based on carriape way
This ¢lassification is based on the type of the carnage way or the road pavement

# Paved roads with hard surface 11 they are provided with a hard pavement course
such roads are called paved roads fep: stones, Water hound macadam (WM}
Bituminous macadam (BM), concrete ronds)

= Unpaved roads: Roads which are not provided with o hard course of atleast a WEM
layer they s called unpaved roads. Thus carth and gravel roads come under this

categon
Based on pavement surface
Based on the iype of pavement surlacing provided, they are classified as surfaced and unsurficed
roads.
7 Surfaced roads (BM. concrere) Roads which are provided with a bituminous or
sement concreting surface ure called surfaced roads
~ Unsurfaced roads {salgravel): Roads which are nai providied with a bituminous or
cement conereting surfnce arc called unsurfaced roads
Other criterin

Roads may also be classified based on the traffic volume in that road. load transported through
that road. or location and fumction of that road

~ Traffic volume: Based on the traffic volume. they are classified as heavy, medium
and light tra ¢ ronds. These terms are relative and so the limits under each ¢lass may
be expressed as vehicles per day.

~ Load transported: Based on the load carried by these roads, they can be clussified oy
elass I, class 1N, ete. or class A. class B ete. and the limits may be expressed as
tonnes per day.
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Camber
I FANSVETSC
Carmber oF cant is the cross slope providid 10 raise middle of the road surface in the ransyve
direction o drain o ram water from road surface
[ . o in 1 in norn
Tow steep slope is undesirable for it will erode the surface. Camber 15 measured

(g | in S0 or 200 and the value depends on the tvpe of pavemerl surface

Width of cnrvinge way

Width of the carriage way or the wadth of the pavement depends on the w idth of the traffic lane

and number of lanes. Width of a traflic lane depends on the width of the vehicle and the

clearance. Side clearance improves operating speed and safety

St islands or footpaths
Kerbs indicate the boundary between the carrmge way and the shoulder or slands or [oolp

D erent types of kerbs are (Figure 12.3)
7 Low or mountable kerbs
Semi-barrier type kerbs

= Barrier tvpe kerbs

Road margins _
The partion of the road bevond the carriageway and on the rosdway can be generally called road

margin. Various elements that form the road margims are given below
= Shoulders
# Parking lanes
= Bus-bays
~ Service roads
» Cyele track
7 Footpath
Guard rails
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Lecture 6

Sight distance

Overview

Sight Distance is a length of road surface which a particular driver can sce with an acceptable
level of clarity. Sight distance plays an important role in geometric highway design because it
establishes an acceptable design speed. based on a driver’s ability to visually identify and stop for
a purticular, unforeseen roadwisy hazard or pass o slower vehicle without being in conflict with
oppasing tralfic. As velocities on a roadway are increased, the design must be catered to
allowing additional viewing distances to allow for adequate time o slop

Types of sight distance
o Stopping sight distance (S5D) or the absalute mimimum sight distance

o Intermediate sight distance (I1SD) 15 the de ned as twice 55D

o  Owvertaking sight distance (OSD) for safe overtaking operation

The computation of sight distance depends on:
1. Reaction time of the driver
2. Speed of the vehicle
3. Efficiency of brakes

PIEV Process

The perception-reaction time for o driver is often broken down into the four components that
are assumed to make up the perception reaction time. These are referred to as the PIEV time or
process.

PIEV Process
« Perception  the time to see or discern an ohject or event

« Imellection ithe time to understand the implications of the object’s
presence or event

» Emotion the time to decide how to react
= Valition the time to initiate the action, for example, the time to
engage the brakes

Stopping sight distance

Stapping sight distance is defined as the distunce necded for drivers 1o see an object on the
roadway ahead and bring their vehicles 1o safe stop before colliding with the object. The
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Lecture 18

Parking

{hverview

Parking i one of the major prohlems that is created by the increasing road traffic
Parking studies

Before taking any medsures for the betterment of conditions, data regarding availability of

parking space, extent of s usage and parking demand s essential. It s also required to estimate
the parking fares also

Parking statistics

Purking sccamulation
Parking volume

Parking load

Average parking duration
Parking tusmover

Parking index

Parking survevs

In-oum survey

Fixed period sampling
License plate method of survey

- & @ &

On sirect n

Parallc| parking

30 parking

45 parking

60 parking

Right angle parking

b TR T T . R

Off strect

F'nriing In many urban centres, some dreis are t:u:lu-.it-::i}- allotted for l'”'ﬂ““H which will be at
-m:r: distance away from the main stream of traffic. Such a parking is referred 1o as off-street
parking.
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Fig 19,1 Two phase signal

Four phuse signals

There arc at keast three passible phasing options

—JL =
Dl e

Fig 19.2 One way of providing four phase signals

Cuvele time

Caele time 15 the tme taken by a signal 1o complete one Tull cyele of teratons Le. one
complete rotation through all signal indications. [L1s denoted by C

A

f

{

T HedSeay —

- A

o

Wohicles In quele ———8=

Fig, 19 3 Headways departing signal
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Lecture 21

r;ﬂWﬂmmlmurhmmemuumﬂhﬂnwhh
| pavermnent frans beneath  The main function of the sub grade is 10 give adequte support 1o the
~ pavementand for this the sub grade should possess sutlicient stability under adverse climatic wnd
mm Therefore. it is very exsentinl o eviluate the sub grade by conducting tests
~ The tests used 1o evaluate the strength properties of soils may be broadly divided into thiee

m of sall, o mumber of representative samples h’ﬂl‘t differem
hl#hmmﬂylmmﬂuulm

; whmm Eivision of Highway us 0 method of classifying and
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Adbesion with bitumen
m«ﬂmﬂmmmmmm@mwuu hive bess a mity with water when compared
ise the bituminous comting on (he aggregate will be siripped o
h,m»mm
A Il_ = i
- '1&* property ol aggregates 1o withstand adverse action of weather is called soundness  The
' Bgregates are sibjecty ysical and chemical action of raim and boitom water, impuritics

Aatmosphere, hence i desirable that te road agerepates used [n the
ound enough to withstand the weathering action

n binummous mises usually require the ugeregates to be

ree Iram excess amwount of at or elingated pieces, dust.
"'i[lhﬂnly aggregates wsed In Portland cement
wus substances such as clay lumps, chert. sil










Lecture 24

Aggregate tests-11

Shape tests

I'hie particle shape of the aggregate mass s determined by the percentage ol flaky and glongaled
particles in it Aggregates which are Nuky or elongated are decrmental to higher workability and
stability of mixes The flakiness index s defined as the percentage by weight ol aggregaie
rulmcls:'ﬂ whase least dimension is less than 0.6 times their mean size. Test procedure hod been
standardized i India (15:2386 pan-1)

—
] 3 L

Fig 24 | Fiakiness gauge

o0 ]

Fig24.2 Elongation gaugepe

Specific Gravity and water absorption

The Specific gravity and water absorption of ageregates are important propertics that are
required for the design of concrete and bituminous mixes. The Specific gravity of a solid is the
ratio of its mass to that of an equal volume of distilled water at a specified temperature

s Apparent Specific Gravity

*  Bulk Specific Gravity

Water absorption. The difference between the appirent and bulk specific uravities is nothing but
the water- permeable voids of the ageregates.
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Lecture 25
Pavement materials: Bitumen

(hvorview

Rituminous materials or asphalis are extensively used for roadway construction, primarily

because of their excellent binding charscteristics and water proofing propertics and relatively

lovws Conl

Production of Bitumen

Bitumen i the residue or by-product when the crude petroleum is refined. A wide variety of
refinery processes, such as the straight distillation process, solvent extrachion process cic. maj be
used 10 produce bitumen of different consistency and other desirable properties

Vacuum steam distillation of petroleum oils

In the vacuum-steam distillation process the crude oil is heated and is introduced into a large
exlindrical still. Steam is introduced into the still 1o aid in the vaporization of the more volatile
constituents of the petroleum and 1o mimimize decomposition of ihe distillates and residues. The
volatile constituents are collecied. condensed. and the various fractions stored for further
refining. if needed. The residues from this distillation are then fed into a vacuum distillation uni.
where residue pressure and steam will further separate out heavier gas oils. The bottom fraction
from this unit is the vacubim-steam-re ned asphalt coment

Different forms of bitumen
Cuthack bitumen

Normal practice i 1o heat bitumen to reduce its viscosity. In some situations preference is given
to use liguid binders such as cutback bitumen. In cutback bitumen suitable solvent is used to
lower the viscosity of the bitumen. From the environmental point of view also cutback bitumen
is preferred.

There are different tvpes of cutback bitumen like rapid curing (RC), medium curing (MC), and
slow curing (5C).

Bitumen emulsian

Bitumen emulsion is o liquid product in which bitumen 15 suspended in a finely divided
condition in an agueous medium and stabilized by suitable materinl. Three types of bituminous
emilsions are available, which arc Rapid setting (RS), Medium setting (MS), and Slow seiting
(SC). Bitumen emulsions are weal binders for hill road construction

"Under revision







Lecture 26

Test of Bitumen

Tesis on bitumen

sere are o nimber 0f tests W assess the properties of bituminaus materials. The lollowing tests

are usually conducted 1o evaluate di erent properties ol bituminots materials.

o Penetration lest

o Duchiliy lest

s Sollening point s

o Specilic gravity lest

e Viscosily test

e Flash and 1ire pomt test
e [loal test

*  Water content test

o Loss on heatimg tesl

Penetrntion test

It tessures the hirdness ar soltness of bitumen by measuring the depth in tenths of a H'nr'lltm.q.'h:r
to which a standard loaded needle will penetrate vertically in § seconds. BIS had standard ized
the cquipment and test procedure. The penetrometer consists of a needle assembly with a total
weight of 100g and a device for releasing and locking nany position.

E Poneiralion

Fig. 26. | Penctration Test Setup

Duetility test

Ductility 15 the property of bitumen that permils i1 to undergo great deformation or elongation
Ductility 15 defined as the distance in em, to which a standard sample or briquette of the material
will be elongated without breaking

¥ -
Linder tevision






N bngh visgosity, o retais e compactive effort amd thereby

pekuill i hower stability values
o stabiliny valies

rembiliing mvix b hetenspeneais by

Bitymen Samiple

ﬁ? )

( jaar T
N emenel?
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Fig 26.4 Viscosity appaniius

Flash and hre point test

grades of bitumen materialy leave out vokitiles. And

A high temperatures depensding upon the
anid therefore it Is essem

these volaiiles catehes fire which is ver frlrardious
tempernture for each bitumen grade

jal 1o qualily this

Flont test
Normally the consisiensy of Bituminous materinl can be measured either by penetration fust aor

visgosity test. Bt for ceriin range ol consistenuies, these tests

i

are not applicable and Float lest

Water content test
wiler content 10 prevent foaming ol the

i i binamen is determined
ater, heating and

It i desirable that the brumen contains minimn

when it is heated above the boiling point of water The water

bitumen
in a pure petroleum dist illate free from w

by mixing known weight oF specimen
distilling of the water

Loss on heating test
volatility and gets hardened  Aboul siigm of the sample

When the bitumen 15 heated it loses the
oven designed Tor

is weighed and 0 heated 1o 8 temperature of 163 C

this 1t

for Shours in a specitied

"Under revision














































Lecture 35

Design of joints

Expansion joinis

he purpose of the expansion joint is to allow the expansion of the pavement due to rise in
temperature With respect 10 construction temperature

Fibler

hd

I
Mo band Full band

Fig: 351 Expansion ot

Contraction joints

__ Fitlye

ha

ﬁ'fm boind Fl!:ll band
352 Contraction Jaint
Dowel bars

The purpose of the dowel bar is 10 effectively transfer the load Between two concrete slabs and 1o keep the
tWo slabs m same height.

Tie hars

In contrast 1o dowel bars, tic bars are not load transfer devices, but serve as o means (o tie two

slabs. Hence tie bars must be deformed or hooked and must be firmly anchored into the concrete
1o function properly,

“Under revision










r————ﬁ

Lectinre 18

Bridee Engineering-1

C lssiliention of Bridges

1.Clssification of Dridges (According to fovim |
#Slab bridge

sHeam brudge

=L russ brpdge

=Arch bridge

«Cable staved (or Jsuspended bridge

or) type of superst rueiires)

2.Classification of bridges (According to material of const ruction of superstructure)

<1 imber bidge

o onerete bridge
*Stone  bridge
SR.CC bridge
sSteel bridpe
P.CC bindie
«(omposite bridge
s Aduminum bridge

1. Classifiention of bridges (According to inter-span relationship)
«Simply supported bridge

sCantilever bridge

*Contimuous bridge

4. Classification of bridges (According to the position of the bridge floor relalive 1o
superstrociures)

«Deck through bridge

s all through or suspension bridee

& Classification of bridges (According to method of connection of different part of
superstructures)

«Pinned connection bridee

«Riveted connection bridge

«Welded connection bridge

6.Classification of bridges (According to length of bridge)
«Culvert: bridge( less than 6 m)

«Minor bridge(less than 6 m-60m)

«Major bridge(more than 60 m)

«Long span bridge(more than 120 m)

Limdder revision


















