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Culture: Art;
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Link: Building Big Site
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Architecture &
Town Planning

Building
Materials

Construction
Technology

Environmental
Engineering

Geotechnical
Engineering

Civil Engineering)

Hydraulics,
Water Resource &
igation Engineering

Remote Sensing & GIS

Structural
Engineering

Surveying

Transportation
Engineering




Architecture &

Giving beauty to buildi
Enhancing the appeare
Maintaining heritag

Proper planning of tow
Planning the le




Building Matew

This deals with materials us
soil, cement, stone, sand, stee
plastics etc. include constrt
natural and many are man

This deals with the proper use of
economically and s
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The mechanica
sufficient to avoi
provide durabilif

The chemical pr
environmen




Construc 1on

Deals with planning, sc
of construction activity re

Comprises of mer
management.

Emphasis will
use of appropri
of men and mate
materials etc.



http://en.wikipedia.org/wiki/Image:BuildingSite.jpg




Environmental

Environment is the availab

includes the life support
and land /Soil. '

Environmental engineeri
technology to save nature

abuse and pollut

The study invol
environment :

It deals with,

Technique of w






http://images.google.co.in/imgres?imgurl=http://cagesun.nmsu.edu/programs/environment/front.jpg&imgrefurl=http://cagesun.nmsu.edu/programs/environment/&h=462&w=552&sz=45&hl=en&start=1&um=1&tbnid=sDrSVE3pjeWjYM:&tbnh=111&tbnw=133&prev=/images%3Fq%3Denvironmental%2Bengineering%2Bpicture%26um%3D1%26hl%3Den
http://images.google.co.in/imgres?imgurl=http://www.levelton.com/enviro/images/finished.jpg&imgrefurl=http://www.levelton.com/enviro/&h=1024&w=1280&sz=1021&hl=en&start=2&um=1&tbnid=iebKwATEQ_cFFM:&tbnh=120&tbnw=150&prev=/images%3Fq%3Denvironmental%2Bengineering%2Bpicture%26um%3D1%26hl%3Den
http://images.google.co.in/imgres?imgurl=http://www3.lehigh.edu/images/userImages/pb02/Page_1659/environ%2520002.jpg&imgrefurl=http://www3.lehigh.edu/engineering/cee/&h=720&w=1072&sz=105&hl=en&start=16&um=1&tbnid=cJ5EMrDltcAwiM:&tbnh=101&tbnw=150&prev=/images%3Fq%3Denvironmental%2Bengineering%2Bpicture%26um%3D1%26hl%3Den
http://images.google.co.in/imgres?imgurl=http://www.ku.ac.th/english2003/faculty/Environmental.jpg&imgrefurl=http://www.ku.ac.th/english2003/faculty/engineer.html&h=885&w=1301&sz=256&hl=en&start=13&um=1&tbnid=w95JSJ_9gEWULM:&tbnh=102&tbnw=150&prev=/images%3Fq%3Denvironmental%2Bengineering%2Bpicture%26um%3D1%26hl%3Den

Involves
Foundatio
Slopes
Retaining



http://en.wikipedia.org/wiki/Image:Slab_on_grade.JPG

Geotechnical
Engineering

To assess the que
soil or rock to carr
structure

Proper knc
geotechnical
necessary
stability c




Super Structure

4

Foundation

or
Substructure




*Hydraulics deals with
mechanics of water (fluic
flow. |

Water resource enginee
deals with identification &



http://en.wikipedia.org/wiki/Image:Archimedes-screw_one-screw-threads_with-ball_3D-view_animated_small.gif

Hydraulies,
Irrigation

Irrigation engineering d
agriculture purpose.

Dams are constructed at

in reservoir when the sup
utilize for useful purpose dt
for the purpose. During exce
main river throus



http://en.wikipedia.org/wiki/Image:FalkirkWheelSide_2004_SeanMcClean.jpg
http://en.wikipedia.org/wiki/Image:Hoover_dam_from_air.jpg

Hydraulics,
Irrigation

Water
management
involves the use of
hydrologic and
hydraulic
principles to
design:
Drainage systen
Detention/re
n ponds,
Navigational
waterways, an

Flood control
levees, dams, a
lakes.
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http://images.google.co.in/imgres?imgurl=http://www.forestone.com/images/International-Globe.jpg&imgrefurl=http://www.forestone.com/internationalmapping.cfm&h=303&w=681&sz=24&hl=en&start=4&um=1&tbnid=ouj_crmucayUmM:&tbnh=62&tbnw=139&prev=/images%3Fq%3DGIS%2BRemote%2BSensing%2Bpicture%26um%3D1%26hl%3Den
http://images.google.co.in/imgres?imgurl=http://gis.esri.com/esripress/shared/images/97/RemoteSensing_lg.jpg&imgrefurl=http://gis.esri.com/esripress/display/index.cfm%3Ffuseaction%3Ddisplay%26websiteID%3D97&h=500&w=455&sz=256&hl=en&start=1&um=1&tbnid=dWVkDz7qONoWWM:&tbnh=130&tbnw=118&prev=/images%3Fq%3DGIS%2BRemote%2BSensing%2Bpicture%26um%3D1%26hl%3Den
http://images.google.co.in/imgres?imgurl=http://www.gisdevelopment.net/proceedings/mapindia/2006/agriculture/images/ma06136_1.jpg&imgrefurl=http://www.gisdevelopment.net/proceedings/mapindia/2006/agriculture/mi06agri_136.htm&h=339&w=450&sz=44&hl=en&start=2&um=1&tbnid=9eBfCNYTOtNHKM:&tbnh=96&tbnw=127&prev=/images%3Fq%3DGIS%2BRemote%2BSensing%2Bpicture%26um%3D1%26hl%3Den

Good mapping techniq .
information accurately and

manage and mo e ava
optimal use.

GIS is an hight
a means to locat
around us. It
monitoring and |
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http://images.google.co.in/imgres?imgurl=http://www.directionsmag.com/images/articles/CA_wildfires_leica/simi_piru_landsat5.gif&imgrefurl=http://www.directionsmag.com/article.php%3Farticle_id%3D489&h=872&w=1166&sz=724&hl=en&start=14&um=1&tbnid=_hnqjEVvc0QjvM:&tbnh=112&tbnw=150&prev=/images%3Fq%3DGIS%2BRemote%2BSensing%2Bpicture%26um%3D1%26hl%3Den
http://www.forestone.com/images/International-Brazil.jpg

Burj Dubai

Structure is
basic e
truss, frame



http://en.wikipedia.org/wiki/Image:Burjdubaiaug92007.jpg
http://en.wikipedia.org/wiki/Image:Clifton.bridge.arp.750pix.jpg
http://en.wikipedia.org/wiki/Image:Torres_Petronas_Mayo_2004.jpg

Involves determination of
support reactions, membe
forces and moments, deflec
and deformations.

Deals with planning of
positions/layout of differet
elements and design
(determination of Size, sk

and material) of compone
such that safety and
serviceability requirements a
not sacrificed, yet economy is
considered. |

Repair, rehabi
maintenance i
engineering.

Dams, Bridges,
Auditoriums, M
building Ana
designed




Activity involv



http://en.wikipedia.org/wiki/Image:Us_land_survey_officer.jpg
http://en.wikipedia.org/wiki/Image:All_female_survey_crew_-_Minidoka_Project%2C_Idaho_1918.jpg

Objectiv

*Executio



http://images.google.co.in/imgres?imgurl=http://z.about.com/d/archaeology/1/7/s/F/total_station.JPG&imgrefurl=http://archaeology.about.com/od/fieldlabgear/ig/Archaeology-Tools-of-the-Trade/Total-Station-Transit.htm&h=500&w=375&sz=64&hl=en&start=1&um=1&tbnid=Pqo2dUqdVEsXCM:&tbnh=130&tbnw=98&prev=/images%3Fq%3Dtotal%2Bstation%2Bpicture%26um%3D1%26hl%3Den
http://images.google.co.in/imgres?imgurl=http://foto.hut.fi/opetus/260/luennot/2/Total_Station_Leica_TC700.jpg&imgrefurl=http://foto.hut.fi/opetus/260/luennot/2/Measuring_principles.htm&h=600&w=336&sz=43&hl=en&start=3&um=1&tbnid=LocPSv7RXTGDLM:&tbnh=135&tbnw=76&prev=/images%3Fq%3Dtotal%2Bstation%2Bpicture%26um%3D1%26hl%3Den

Application of scientific appro
(planning, design, operation &
management) of transportatic
systems such as roads, railway,
sea/river & air transports.

It involves planning, desig
construction/operation and
maintenance of transportation
facility.

In air strip runways, and
railway, the study
design of pavemse

Maintenance and t
docks, harbors, airp
system based on r
population growth :
discipline.




CROSS SECTION OF A ROAD

gutler manhole carriageway curb sidewalk

telephone electricity gas
cables cables main

[

shoulder

CROSS SECTION OF A ROAD

plateform

median
strip carriageway ditch

subbase base course subgrade







A road is an identifiab

between two or more pla

Roads are typically
otherwise prepared tc

A "road" was simply a

riding.

The United Stat he larg
roadways of any '
with 6,430,3¢

India has the ¢
world with

People's I oub
i 8 ( i



http://en.wikipedia.org/wiki/Road_number
http://en.wikipedia.org/wiki/Trail
http://en.wikipedia.org/wiki/Place
http://en.wikipedia.org/wiki/Pavement_%28material%29
http://en.wikipedia.org/wiki/Travel
http://en.wikipedia.org/wiki/Trail
http://en.wikipedia.org/wiki/Equestrianism
http://en.wikipedia.org/wiki/United_States
http://en.wikipedia.org/wiki/India
http://en.wikipedia.org/wiki/People%27s_Republic_of_China
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Based on Size
Single, Double, Four, Si
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National Highways
State Highways

Major District Rc
Minor & Other L
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http://en.wikipedia.org/wiki/Image:PavementStratum.JPG

Carriageway
Berm / Kerb

Wearing Course

Surface Course

Sub Base Course
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footway

Blacktop running surface for skid resistance

Blacktop lavers for strength and to seal the
road surface
Small stone foundation material

\ Larger stone foundation material

Filter Pipe

Foad

Drainage

Filter Pipe

Mot to Scale




CARBRIACGE WAY

o
AL l""ﬁ—"l ST N Y worrow

vvvvvv

FERMANENT LAND
TEMPORARY LAND

IN \ 2M

FOOTPATH ¥ (/)] CYCLE i3 M CARRIAGE WAY

..............

ar

METALING ™

District Road.



WEARING COURSE.

SIOLH DER |-

§' a2 14|

SIDEDRAIN  {iL.

Other District Road.

DRAIN

Village Road.

A DRAIN




CROSS SECTION OF A ROAD

IBA Trial Road Section at Jalan Buroh/Penjuru Road
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A bridge is a structure built to
railroad track, river, body of wa

obstacle.

A bridge is designed for tre i
pipeline or waterway for wa

An aqueduct is a bridge that ca

viaduct, which is a bridge that cc

height.
A road-rail bridge «

A bridge's structu
ratio of load carrie
material types.

A bridge's economi
dependent, the rati
of, for example, a fer
1ts cost.



http://en.wikipedia.org/wiki/Structure
http://en.wikipedia.org/wiki/Span_%28architecture%29
http://en.wikipedia.org/wiki/Gorge
http://en.wikipedia.org/wiki/Valley
http://en.wikipedia.org/wiki/Road
http://en.wikipedia.org/wiki/Railroad
http://en.wikipedia.org/wiki/River
http://en.wikipedia.org/wiki/Body_of_water
http://en.wikipedia.org/wiki/Train
http://en.wikipedia.org/wiki/Pedestrian
http://en.wikipedia.org/wiki/Road
http://en.wikipedia.org/wiki/Pipeline_transport
http://en.wikipedia.org/wiki/Aqueduct
http://en.wikipedia.org/wiki/Viaduct
http://en.wikipedia.org/wiki/Road-rail_bridge
http://en.wikipedia.org/wiki/Road-rail_bridge
http://en.wikipedia.org/wiki/Road-rail_bridge



http://en.wikipedia.org/wiki/Beam_bridges
http://en.wikipedia.org/wiki/Cantilever_bridges
http://en.wikipedia.org/wiki/Arch_bridges
http://en.wikipedia.org/wiki/Arch_bridges
http://en.wikipedia.org/wiki/Suspension_bridges
http://en.wikipedia.org/wiki/Cable-stayed_bridges
http://en.wikipedia.org/wiki/Cable-stayed_bridges
http://en.wikipedia.org/wiki/Cable-stayed_bridges
http://en.wikipedia.org/wiki/Truss_bridges




Road Bridsg
Rail Bridge







Caisson/ Raft
Foundation

Bridge Pier

Bearing
Deck Sla
Roadway

Railing






http://en.wikipedia.org/wiki/Image:NagasakiMeganebashi.jpg
http://en.wikipedia.org/wiki/Image:Small_footbridge.jpg
http://en.wikipedia.org/wiki/Image:ThreeTwrBrCenter.jpg
http://en.wikipedia.org/wiki/Image:ForthBridgeEdinburgh.jpg



http://www.matsuo-bridge.co.jp/english/bridges/basics/girder.shtm
http://www.matsuo-bridge.co.jp/english/bridges/basics/truss.shtm
http://www.matsuo-bridge.co.jp/english/bridges/basics/rigidframe.shtm
http://www.matsuo-bridge.co.jp/english/bridges/basics/arch.shtm
http://www.matsuo-bridge.co.jp/english/bridges/basics/cablestay.shtm
http://www.matsuo-bridge.co.jp/english/bridges/basics/suspension.shtm

Typical Span Lengths
10m - 200m
World's Longest

Ponte Costa e Silva,
Brazil

Total Length 700m
Center Span 300m



Typical Span Lengths
40m - 150m
World's Longest
New River Gorge Bridge, U.S.A.

Total Length 924m
Center Span 518m



Typical Span Lengths
40m - 500m
World's Longest
Pont de Quebec

Total Length  863m
Center Span = 549m




Typical Span Lengths
110m - 480m
World's Longest
Tatara Bridge, Japan

Total Length  1,480m
Center Span 890m




Typical Span Lengths
/70m - 1,000m+
World's Longest

Akashi Kaikyo Bridge,
Japan

Total Length 3,911m
Center Span 1,991m



CABLE-STAYED
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HOWE TRUSS SOLID RIBEED ARCH (TIED ARCH)
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HOWE TRUSS (with counter braces) HOWE TRUSS (wooden brace/iron rod)

SUSPENSION




CONTINUOUS SPANS

SIMPLE SPANS

CANTILEVER SPANS (with suspended span)

CANTILEVER SPANS




Road (or) Track . Road (or) Track

" (a) PIPE CULVERT

Culverts are smaller bridges, normally with one span built
across small streams, drains or sewer carrying road on top
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Barrier that stores

The primary purpos:
whenever available i

scarcity.

Built acro

Excess wat
water is trar







Upstream ‘ Gate

Spill Way

Sluice gate " :
Stilling Basin

Foundation



Upstream




Hydroelectric power

Parana River  South America GW
Paraguay

Brazil

[taipu

agricultural irrigation

dykes levees

reclamation



http://en.wikipedia.org/wiki/Hydroelectric_power
http://en.wikipedia.org/wiki/Itaipu
http://en.wikipedia.org/wiki/Paran%C3%A1_River
http://en.wikipedia.org/wiki/South_America
http://en.wikipedia.org/wiki/Watt
http://en.wikipedia.org/wiki/Paraguay
http://en.wikipedia.org/wiki/Brazil
http://en.wikipedia.org/wiki/Agriculture
http://en.wikipedia.org/wiki/Irrigation
http://en.wikipedia.org/wiki/Dike_(construction)
http://en.wikipedia.org/wiki/Levee
http://en.wikipedia.org/wiki/Land_reclamation







Classification &

Hydro-electric dar |
Irrigation dam
Water supply dam for ¢












http://en.wikipedia.org/wiki/Image:Gilboa_Dam.jpg
http://en.wikipedia.org/wiki/Image:Dam_Timber_Crib.jpg
http://en.wikipedia.org/wiki/Image:088808pv.jpg
http://en.wikipedia.org/wiki/Image:San_Luis_Dam_and_Gianelli_Powerhouse.jpg

Generator



http://en.wikipedia.org/wiki/Image:Dam_Coffer.jpg
http://en.wikipedia.org/wiki/Image:Llyn_Brianne_spillway.jpg
http://en.wikipedia.org/wiki/Image:Hoover_dam.jpg
http://en.wikipedia.org/wiki/Image:Water_turbine.jpg

MORTAR, CONCRETE
(OR EARTH FILL
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» STONE PITCHING
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Infrastructur
e

Interstate 80, the second-longest U.S.

Interstate highway, runs from
California to New Jersey

sInfrastructure is the framework of support
airports, bridges, buildings, parks and other &

mankind.

*Economically, infrastructure are
production of goods and se
production process, e.g. ros
finished products.

*The word is a combination of
prominence in the United Stz
America in Ruins (Choate anc
nation’s "infrastructur " C
maintenance of pi


http://en.wikipedia.org/wiki/Interstate_80
http://en.wikipedia.org/wiki/Interstate_Highway_System
http://en.wikipedia.org/wiki/California
http://en.wikipedia.org/wiki/New_Jersey

Infrastru

Transportation i
Road Network
Railway .
Ports & Harbors
Air travel and Airports

Television Network

Telephone Ne
Landline conne
Mobile phone

Energy Sector
Electrificatic
Reduction i
Use of renewa

Agricultural
Larg ong

ll ‘ A (




India’s Infrz

Additional power generation ca

Construction of Dedicated Frel ’
and Delhi, and Ludhiana and

CqFac1t y addition of 485 million
In minor ports

Modernisation and redevelop

Development of 16 million hecta
minor irrigation works

Modernisation and redevelopment ¢
airports

Six-laning 6,500 km of C Quac ila _
National Highway

Construction of 1,
and upgrading exis
habitations

Infrastructure growtt

Construction secto

after agriculture, 11%

of Gross Fixec yital
estme




Why infrastru ‘

Political will

Funding from multi
ADB, World Bank, Jap

Increased private partic

Innovative mox unding
Cess on petr
Special tax
Levying tonr
Infrastruct
Build Ox




Internal  Prwvatisaton/

Acourals

BOT

Funding

Total Construction

Component
o) (k. bn)
339 |,B03

1000 2466

500 125

Mational Martime

Dwvlpt Program

60.0 201

Railways

Airport

Pipelines

sEZ

Irrigation &
Water supply

Bus Terminals

9 700 8

Urban Infra

630 &00 378

Total

8618 651 5609

Source: IKL, September 2005




Impact of in
development

Increase in food produc
Protection from drot
Healthy and comforta

Safe domestic and indus
Safe and scientific waste di:

Improvement
transportati

Generation o
thermal, solar

Improve
~ living
~ Qve




Impact of infrasty
on socio-econon

Large scale budget alloc:
leads to agricultura
developments.

Provide employment, e
enhances per capita inco

Urban growth ¢ can leac
from rural sec 0 e
population

development

agricultural se

Use of infars
class leads to i




Role of
| ﬂfF‘&S‘ !

Construction of ro
and airports

Construction of dams &
water resourc

Constructi
industrial

Maintenance

Rebuildi
g.n




Types of Road Length (km) Percentage of Total
Mational Highways 63,569 20
state Highways 131,899 40

Major District Roads 467,763 14.1
Village and Other Roads 2,650,000 199
Total 3,315,231 100

(Source: Napenal Highway Development Authoricy)



Golden

Quadrilateral,

. . 5846
Period 2001-2011 Period 201 1-2021

Length Amount Length Amount

(km) (Rs. million) {km}{Rs. million)

A. Expressways 3000 300,000 7000 700,000

B. Mational Highways Port

North South

) Four Laning/Six Laning 16,000 640000 19000 740,000 c?quﬁcr:v%o 533;3\’3’;5T~
i} Two-Laning with hard shoulders 15,000 187,500 7,000 87.500
i) Strengthening WWeat Pavernents 20,000 150,000 24,000 [80.000

iw) Brypasses, bridges, over bridges,  Lump sum 72500 Lump sum Q2000

safery and drainage measures
v} Expansion of MH System 10,000 150,000 | 2,000 |80.000

Total for Mational Highways 1,200,000 1,30,000

C. State Highways

i} Four LaningSix Laning 3,000 100,000 700o 250,000
i) Two-Laning with hard shoulders 15,000 280,000 60,000 500,000

i) Strengthening Weakt Paversents 30,000 220,000 40,000 300,000

i) Bypasses, bridges. over bridges,  Lump sum 100,000 Lump sum [00.000
safety and drainage measures

v) Expansion of 5H System 10,000 50,000 20,000 100,000

Total of State Highways 750,000 1,250,000

Jowrce World Bank






Model For Privatization

Asset

'i Service contract

Management
Contract

_oncession

Build Own
Ciperate

Divesture

Public

Public

Public

Public &
Private

Private

Operations & Capital Dwration Areas
Ownership Maintenance Investment

Public/Private

Private

Private

Private

Private

Public

Public

Public/
Private

Private

Private

|-2 years

31-5 years

10-30
pears

Indefinite

Indefinite

Source: 33Kl September, 2005

Towage, Dredging,
Equipment and crafts

Canteen Operations

Terminals, chanmels
Entire greenfield

port

Terminals, channels

Entire ports
complex



Pipeline of private port projects

Capacity Project Cost
(m tonnes) (Rs. m)

Container Terminal |NPFT
Liquid Cargo Berth |MPT
Container Terminal at Chennai (3tage [} Chennai
Multipurpose Gerneral Cargo Berths Mormugao

Redevelopment of bult terminal into JNPT

container terminal

Oil Jetty and related facilities Vadinar (kandla)

Construction of a berth for handling coal Mum bai
on BOOT basis

International Container Transshipment

Terminal at Vallarpadam

Construction of |etty for
POL Products/Chemicals

Seurre: [PY




Privatised berths in India

Kolkata
Haldia Berth
Paradeep

Vizag

Ennore

Chennai

Tuticorin

Mormugeo

Mum bai
|NPT

Type of Port Facility

Multipurpose Berth
Multipurpose Berth

Fertiliser Berth Multpurpose

Cargo Berth (MPB - )
Container terminal,
bulk carpo berths
Coal Jetty

|awahar Doct |
Jawahar Dock 5

Container terminals

Coal & general cargo
berth & waterfront
(ship repair)

Berth at Pir Pau

Berths for handling POL

& container terminal

Qil Jetty

Private Developer/Operator

TIHCO & 1) Martradel5PL

Paradip Phosphate Ltd.
Oswal Chemicals & Fertiliser

Dubai Port Authority
Gammon India Ltd.

Ege Seramik (Malaysia) & T
Arumeidurai & Co. ACT India Ltd

PO Ports. Australia and PSA
SICAL Terminal Led

ABG Goa Port Led & Western
India Growp

Tata Electric Company
BPCL, 1OCL, PSOCPED Ports,

Wirtual |ettes, Oil jetty, Geepee Corp., Thailand 1OCL.

HPCLEssar Qil and IFFCO

Sowrce: Mmistry of Shipping
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Airports - Reaey

Upsurge in air traffic
Upgradation of Metro
Development of new airj



http://www.bigfoto.com/themes/aviation/airport-1qgt.jpg
http://www.bigfoto.com/themes/aviation/airport-check-2s5f.jpg
http://www.freefoto.com/preview/20-10-11?ffid=20-10-11&k=Heathrow+Airport
http://www.freefoto.com/preview/20-10-20?ffid=20-10-20&k=Heathrow+Airport
http://www.freefoto.com/preview/20-10-55?ffid=20-10-55&k=Heathrow+Airport
http://www.freefoto.com/preview/20-10-52?ffid=20-10-52&k=Heathrow+Airport

More Connections

# of flights # of destinations

Indian Airlines 58
Air Decann 15
Air Sahara 2
Spice |et I
Go Air 4
Jet Airways 43
Paramount Air 4

Bangalore Hotels, Office y 400-500

Space, malls

Hyderabad 600-800 MA M.A 500-600

Foolkata 300 Golf Course, J0-80 750-850

4 hotels,
CoOnvEnton

centre

Investments Planned in airports

{Rs. Bn)
BOD.O



1. Sitapur
2. Jodhpur
:m‘é’;?“' . Qsutam f?uuho Nagsr. Noicis
. Great Noida
. Kanpur

. Shadchi
. Moradabad

&'f Aano

o Bhopa!
MADHYA PRADESH

3. Mahindra City for IT hardwsr=
7. Mahindra City for spperal & fashion
{ AcCEanOnes
TR A DA pLirh o 8. Mahindra City for auto ancillanies

Establishment SEZs

{Source: waw sezindianc.in)













What is Civil Engineering? What are

List the main disciplines of civil enginee:
application of each discipline.

What is infrastructure? How does

What is the influence of infrastructu
country?

Draw a neat sketch of road cross section
Mention the use of each component

Classity the roads accordin rent clas
| |
Draw a neat sketch of

component.

Classity the dams acco
What are the functions of

Draw a neat sketch of a k
component.

‘_‘







