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1.4 SClevorigsir glememors Camsemall GummL a6 (Admixtures in Cement) — &lGlLosvoTig car
glemenrg Garamas GummLseflsir susmaser (Types of Admixtures in Cement).

1.5umfes smmg (Plaster of Paris) — umfed smpdleir Lwsiraer (Uses of Plaster of Paris).
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windows) — PVC &6y ssreresaflsr Nid s emiser (Disadvantages of PVC) = PVC
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(DIS-Advantages).

1.9 pefer s_(Hiomeer GlumpLser (Modern Construction Materials) — Glanymiilsen (Ceramics)
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(Orientation)
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VG- 1
S 1L 1L & SHL_(HIDT6ITID
(BUILDING CONSTRUCTION)
1.1 aasny (ROOF)
1.1.1 gdapasip INTRODUCTION)

SLLLSMG Gleuudley, wem, uefl wHHID sTHY CuTETHEDlL @(HES LTSISTSS,
IIMLESLILLL SLLLSH6T CuNUGHSE ey sy Gt sULLS55nE Gedlmhg)
6T6uel& LIMEIILILD 6TMLIL TS 6L6TOTEUITLD &h_6DI] LITGISHTSSH M.

1.1.2 Aphs g0 0y S5 TOT H631GNDIOIBGIT

EB6TmT&S S L6 9emusslu@Gid @ sweny o Comeausameri L&
Q&1 Gaustor(HiLd.

i) wemp, smom, Hflw Ganiud Gursrmeumsr adliaflemaraisHemers sSrmd Hevor
6T 2_6mL& (L0 SearenLoeniLi GlLmim & e Geoustor(hiLd.

i) Geuimbd womid @60 yfunmmns SOSSL I BoasTIL CuTEmeTTs E)[H&HS
Coustr(pHILd.

iii) 2 miBwmer, usud LHMID FlemevsTetTeno auMiES SL(HLMTETS SetTenLsmill GuDMlHEs
Couetr(HLd.

iv) fmbs augsme genolisnus GlsTeoTie (58 Golsr(HL.

v) Bif eer(plpeurs Sbs 6 IjemLolienLs s ety (558 Gaustr(HlLn.

vi) Sullemer L Smsme GQUmHlmSs CaueT(hd.

1.1.3 ga smyuisr aiemas st (CLASSIFICATION OF ROOFS)

1) amieumsr & ey (Sloping/Pitched roof)

2) sLenLwmeet S 6o (Flatroof)

3) cuemereys dnemiy (Curved/ Shell roof)

1.1.4 sruiairer sa s»y (SLOPING / PITCHED ROOF)

gifleumeor GCLoMLITLIEMLI 2_60L_LI Sn6DITEMIL FTILIGUTET Sn 6] 6T6MMI S miFIGmTLD. @lsLoms
&Mil6Y& Sn eMITILITEOT] LOTLD, (B)(HLDL| |6060G) LOTLD LoMmILD @)wmLL| @lstor(hild Gerrr &g Glerniin L
p&Gamemr  augalomer genwolmu GuDm eumlsr @Terh  (LPEETSHEHL  SEUTSETTE
SMBISLIL g H&HEL. swenyuflsor smileys Gomemnorers @rsor® gioursEhsSlen GuieTer
ST, S60f 9SS LILGTUGLD GLmml s, SULLL gemown @i SHler sLubaliubameo

Sy FwsmsmmLl GLT5SE) Hjemiow|id.



1.1.5 3o sny FibLbSIOTE LILSTUG SSILHIDOZ TIPS B 11F G rDasir

) Gemiemusaieurm (Gable) : smilumer G snruflsr (pipalsd &Gamemr augailey L UL (Hemar

&6U(HSS “CambenLgaeurt steora) Gl 11 1.1
RIDGE

GABLE WALL
uLLb 1.1 CambenLIS & 6wy

2) afii (Hip) : Qeuelliyné Gsmewrd 180°6@ osn(seons o erer @mssor® Smieumesr
LTS EhEE LG gismiow)d 2 FHILGSHSE afil (Hip) srerm Gluwit. L 1.2

HIPPED
p \ /_ END
Z BN g\

ELEVATION SIDE ELEVATION PLAN

uLib 1.2 @ifill s.eoy
3) ys® (Ridge) : @\g smisumer s.enuilsr 2 FFOLEGS. Glogid smilsumssT @\ LTLILE6T
&G 2 F4U UGS (s sTerr YempssILBHISmgI. U 1.1
4) o.wre (Rise) : Cambsmusseauflar Sl L SSMEL, Camsmusaiflsr 2 FfsE0 2 6Tem
Q&TEIG S8 2-WITD & enmufleir “2 wirey” sTamm SevysalLBhid&ng). UL 1.3.

T

RISE

SPAN

uLLb 1.3 Seemyulletr o witey

2



6)

8)

9

10)

1)

amrgafle) (Pitch) : HemLw L sHl@mHg nemmuilstr emieysE Qe Gw 2 erer
2 " CaramrsHnE “gneondafley” ereomm Gluwi.

@meursmd (Eaves) : smisys s.eoquilsr sflallssr (Slope) &GLpwsitsm pensamiL@GSsE
@mevmsTLd TeaTm) GILILIT.

g smnliustemn (Valley) : 2 ymé Gamevorid 180°5@) @6mmeuns: o eirem @\Fesr(h Smileumes
S 60 LITLIL| S5 (6T & SlenLGlL 3jemLow|Ld LiG &G SnmiTLILIST6TLD sTTm) L. Litd 1.4

VALLEY
RIDGE

ULLD 1.4 SusnrLiLIeTeTLD
smslogln (Rafter) : smienmer seorsefld @nerarsselmhg 2 &8 susnr siflsumer
Blsmeoufled gjemissLLHIL oTE F1LSSHNE enaeLoLn sTeor) Gl
greus&s L (Purlin) : mawrsms smi@h urlG St L ors gjmnssiubL
LDILD 960605 @)(HLbLITeumseT Bemiol NG STevss&sL L Lo sTearm) L.
urejulsnL (Batten) : snenr gemwssl LweTu@L GuT@Llsmer SMMiEL GuT@mL
msursSler g gemflemus Gasrmo® CUTHSSILGD Serd GemDhs HerL Loy
FLILIT& (6158 LTeLIL_enL_ eTearml GlLw.
BLLD (Span) : &eauisEneE @emLullomar 2 L uym 9mg SMmdseflsr o I LmLomsr
SlewL Lol L GMT&ems HL L L eTeiTm) &S GrmLd.

1.1.6 sruia)dk go smyuilsr alsndgksdgser (TYPES OF PITCHED ROOF)

) @bons g (Single roof)

2) @I enL& &nemiy (060G LTedletr &nemir (Double roof or Purlin roof)

3) amussL (h& g.sor (Trussed roof)

1.1.7 oppsapd sa myulsr @isngassir (TYPES OF SINGLE ROOF)

1) e UmLd &flEs sy (Lean-to roof)
2) @mumid kg s.emr (Couple roof)

3) @emsmrsslIlL @mwumid sifibg ewsmiy (Couple closed roof)

4) eM&E LS grwssl B (Collar beam truss)



1. sp Lpib 5 Mb3 ga_smy (LEAN-TO-ROOF)

@leleUmSES SneMIHET SLLLEISERL6T @lmanhd ST LemsasT, aThHSTSHS6T
CumrstrmeupiinE LwsTLbhSSILGElstTmeT. @lemel gFlsul&in 2.5 L i Bi' 1 SSHhE sThmeme.
@suums swemrsefly CHmeumar &mie CHTEITSMS SHIHD CUETOTERTLD (G  (LPEW6IT
2_ILITLOM&aLD, LoNGIMIT(H (w6 SHMI STPCITSMLD J|mLSSLILGEIDS]. 2 IITLomseT (Lpsneor Sieurflsy
ImussaUL L sriGlLld CUTmSSIL SGaTSSLipmin NILENET Sl |6 SeTSHSL lp6
SMIEGLMD Ju&SEsLILOENS. mewrmseflsr g oy uraliu’ s seno Ulsrerm gjeumailsr
L& sn_6emi QFmLS&LILEILD GumL&Em GumrmSsLiLbhElermer. UL 1.5

: STRING COURSE

BATTENS (OR) REEPERS
ROOF COVERING

WALL PLATE

CORBEL EAVES GUTTER

COMMON RAFTER

KNEE STRAP
WALL PLATE

WALL

4 WALL (OR) PILLAR
uLLb 1.5 g@m LUpid AES sy

2. @mLpapib b3 3a_smy (COUPLE ROOF)

@irevor(h saurssfledlmEg Fllaurs gemwssIULL @ITsr® maSLIHISEmET 66T
QU5 @IHss sweay YMusSILGSNG. maewrhsaflar Sopmergsr souflsr Gl
IIOLGSLILL g (HEHGSLD LTSS LT HOITSSL 1p60 GLUTHSSUILL lp(HE&HGLD. maLhiseTleT
g HewLwl L rs 5G5S @l tauafluis CUTESSILL LTRU L Sw6m] I|mssLl
LWeTLI(ILD GILImmeTsemeT SMMhiGSHmg). @)&&n sorsst 3.6 LT B L LD susHIT I|6mL0&E GFHMEMEL.

uLn 1.6
RIDGE TILE

\— WALL PLATE

CLEAR SPAN

uL b 1.6 @@Lpbd sMEs susnry
4



3. Gsnswrs e’ L GmLpid F b3 e swy (COUPLE CLOSED ROOF)

@emeu (psary Gamsveorin L @mwLmd sflhs & emremwll CUTHTMES. ojemmullsor 2 6T
I|FTaLLD & smiufler Lig) sTHLIEGID sTemL LD SiSlsLom@GLd Cumg) SlemL Lol L efleng syoUL(H smesLomLd
GauaflGw efevslE Gsmin. @smar shi6s maLnmhiser @lsmsriyss L1 (Tie)seriu@i
SeoLo’ L 2 miiLmed gjieli&sn LLLD 1.760 2 sTareury  @lemeoorsslU@LD. @lhs @lemewriis
gl Lurerg (tie) GQumiss.emy (False ceiling) gmuiugng LwsTuGEMS. Gleamess
S emISH6T @lemstorslul L. @mUm &flks swemy seorlu@GLD. @lemer 4.2 L m BULLD euemiy

eJmmsmeL. LLh 1.7

& /o By

uLib 1.7 @enswrsasiulL @mup A5 s oy
4. @mis@ oA’ 1L_g sre0d®1’ H (COLLAR BEAM TRUSS)
ense M LS grussl (M g Gemenssiul L @munn sfhs s enrml
CGumrsrmGs. @ememorii eil L omerg) emsLprseflesr SplmsHe GlemeiLsnELl LSons
wsSuled @ensrSaLILL g (H&ELD. @IS @emsoriLg &L i (tie ) @hiE GnSGaILLLD eTerm
IUYSSILQENG. @66 a1 Gn&EG M LS Gruss. M sweor caru@Eng. 5.5 Wi r
FLL LD auemiy @)611616ME S &n DT ESHET GFMHMEmE. LiL 1D 1.8

Z COLLAR

uLib 1.8 GEI5G AILLS Sressl



1.1.8 G’ swL_&se oy SO0 HTOHRI FL L &HdIa 0
(DOUBLE ROOF (OR) PURLIN ROOF)

@lsueieng s emyuile, HrosFsLid e6arn S (hisn ] CLUTg meLNmbIsEnSS
(Common rafter) @emLullenL_Gw grmisers (Support) LeTuRSSLILG S TmET. STsSEFE L LD
LwetrUHSSILL TSy 6b smaLongsflsr gjeme| YSSfLSTe ClFas s (hamELd. &L (HLomsrs
ClFvmel GmNES GIUSFFLLLD LIHNILD I|6T6| (GMMEUTST ML LILGTLIHISS60MLD.  @lene
4818 L1t 5L 1D 6u6nIT Fl&E6UTLOME &n 6D I|6MLOES 6TDMEMEL.

1.1.9 gnewdsl’ HEaa sny (TRUSSED ROOF)

@loinIms snmrseT (PSCaTsr alpaISSlN ImUKHS @KL IS WFSSlsTTeomse
FTvsaL (hs6r g jemuwssiubhlsrmer. s emruilemmed SmuslL@GILD sTemL&@) smmrmGLITey
Guss.[Hi&EmsE Bl Gw o star g fifseufssiu@dsrmgl. 5.5 L ;&g Glosd Hi'L 1
2 6Tem @ rugafld @& LwWETUHSSILGEDG. Lloinms FGrssLlipn Ho SSILLTeT
SN SSEMET SITEUITEVITLD.

1) emwws suSGTssL (b (King post truss)

2) USEEETE GTSSL(h (Queen post truss)

3) 675 SMeusSSL([H (Steel truss)

1. swiouidh HIbLIGHTVESL (B (KING POST TRUSS)

@emeu 5 BT esd 9 WL BlLd (Span) susmy LwsTUGHSSILGSHMS!. Gl6ams
FTEs e OuTg MSLTHRISMET SThS WFSSHarmorar FULE&SH Gsmeauiu@Ld
@ Gsuafluiled GummSsLLGElssTme. @leiniams &L kusefls @irenr(h SIFSmeT 608 LOFhIS6T
(Principal rafters), SlsmLiol’L 2 SHlmbd (tie beam), @rsvor@® WL HiseT (Strut) HmID 6 snLoiL
sl gruss h pfiueme @medsarmer. Srsrer eawrmiseflsr g Baramrsdd Gursg
MSLNTEIGEmET SMBIGL GLTEmLB Grus&s L (Purlin) gemwssiuliyme@EL0. @lireor(h
EOLDILIS SLILSSTVSSL g 60T @lemLLILL L Lo Gumgjeurs 3 LT eusnir @\sseom. Lo 1.9.

RIDGE COMMON RAFTERS

KING POST

ROOF COVERING

BED STONE

EAVES BOARD
225X25mm

CLEAR SPAN

EFFECTIVE SPAN -

LLID 1.9 sowowéd SDUSGTOSSL([H

6



2.L1ESHE STV FZTVESEL (B (QUEEN POST TRUSS)

U&SSSM60 GTevseL B 9 LI BLLLD (1pse0 14 LT B L 1D suemr LweTLRSS sTHDEmE.
E\glsd @rstor(h 19NTSMenT MSLONEISEISET @ITewT(h L&S5SS5ML Grussl (), @@ (Lo,
USSS &M grussl (), Cuawl L Hsn a@m @iy 2 SHrn (Straining beam)
soaLonseflsT Sl L SHl6 @lenenrs L @lemsvoriiy (Strainingsill) Hmid HlemL "L 2 ST
(tie beam) GuresTmemeu 2_eiremen. Lygmer enasLonhiseflsr g Srovs&s L Ld Lesreont ojseor g
Gurg) smeLTHRISST QLTSS (B & ZjemwssLLbSamgl. Lt 1.10

RIDGE

RIDGE TILE
STRAINING BEAM

ROOF COVERING

==\ - - -H
"\ STONE BED ¥ TIE BEAM

CLEAR SPAN

EAVES BOARD

§ 25x200mm

EFFECTIVE SPAN

uLID 1.10 LESS ST GrsE 6
3. 6T.@ HT0&EHL B (STEEL TRUSS)

ST SEHSSmLIL gi&euid (span) 12 i L (8@ JHsunGLd LTS 6@ STussL (h
uwerL(hiSSHlemmed  Glaey Geomwn. saumfleEs shmzuie SIILEGSSIULL  GLo6T T,
GMINLL eugeuugser LOmId geTeysHefld HlenLsfleaTmer. @lemeusSeT Too@E 2-SHIT
SLOLTETSHNE 2 S SlTmer. Gmmbs BLL(PmLiL S gl hiSEHSE 'L’ gyhiglme Claievigmns
[ flEal @emewriy Gainiu’ G @ gmussih swumfssiu@lspsr. @weallms,
IW&Gallms oudliu BITHOTMLILID oG SHTOSSL( STMhISEHS RILSTEMSILITE @\SemeT
Rlg QEMLOLILIS| FEvLILD. LIL 10 1.116D Fl6v EMSILITEIT 6T SHTEVTET TS SL (ST ST L LILIL (HleTermer.

N VA v

i Y i

6m to 9m | I 6m to 9m

(a) KING POST STEEL TRUSS (b) SIMPLE FINK STEEL TRUSS

/@D\m\

f b f

9m to 12m = b= 9m to 12m ~

{(¢) HOWE STEEL TRUSS (d) NORTH -LIGHT STEEL TRUSS

uLID 1.1 eTHEmemeT GredbsL [T e

7



1.1.10 s so_wirsr sa swy (FLAT ROOF):

gu LlL S0 gmubs (Qng) Sorw L S8 10° CararsdnGsr amisurs
OIS Sn_6DITS (155G HL_EMLILITET &a 66T sTEITM) GlLILI.
S ML uITar Jo_»yulsr aiensgseir (TYPES OF FLAT ROOFS)

) ey L smsreny swemiy (R.C.C. roof)

2) Gl gmev GlLiev &smiy (Madras Terrace roof)

3) &euTemTmOL SM&TenT sw6mif (Lime concrete roof)
4) GuisTaGLrsv & iy (Bengal Terrace roof)

1. aigigp’ 1 ‘'L &EPErsny da snyuisr &1 (Hiorar 9enioliL] (1psnp

(METHOD OF CONSTRUCTION OF REINFORCED CEMENT CONCRETE (RCC) ROOF SLAB)

/ PARAPET WALL

SLOPED

CLAY TILES

LIME CONCRETE

SURFACE

WEATHERING COURSE

\_ MAIN

\L DISTRIBUTION REINFORCEMENT

REINFORCEMENT

CLEAR SPAN

uLid 112 u@i@yC L OUC L SHSTny &uony

1. smRI@d Fryid (CENTERING)

SDSTENI SHE06m6) QY TLILISSI SetoTeunlT SH6IbS SEMAILITE @) HLLIST |5 GUITGILTeoT
a6y GLMID euemiT LOTLILIVENSSETTE (P H1S CETOHISE SIS Causmr(hid. SNThIGSETILD 6T6TLIS
SHSTOIHLNES YjmnsELILLL GLoemL I @L. @\&emeT LTLILImESES6T mmID (P HIS6T (9660 Ei)
@y ssGEsT LHMID @HUS GWTlETTR ILSSEIND. Elmel SHSTENT sTenL6niL
SMaIGL YjeTalinE 2 MIFITaTSTs @\(1H5E8 CouamT(HlLD. @\(HLLS SLNSMmaTs &L (HaSmE st
LeVsna; (IjVevg) @\HLILS SBL 1960 WEG (Grease) Lo SMHSTENTILTEONSG HTThIGEFST] LIV6HS
gl gl Lms 5H550aar@HL. Yng @ser g @mous sollser uri s (hi&sLouflsr
2 gallyL et sLLILOEDG. apssons 1: 1.5 : 3 asrm alHs55l0 SNSTEMT SHeemeILITETS)
i@ &emyLd g Gum L (B 9|dlrey @IkSHiTLD epsuld SletoTenlolIL(hSSLILG S NS

8



. ugaT'ILBGSHIGNHID, FTRIEGFFTFSHens LTINGHHUD (CURING AND REMOVAL OF FORM
WORKS)
snareny GuI_iL L uplsnu 21 e 28 [hHTeT aueny Sevorsoft 2emfl FTLILGISSHS

Qs reior(D @)(m&sGastorGILd. JLIGILITYG) ST SHSTT 6l GLMILD. 14 BT 6T S5 LG

HiflssiuGhEng.

iil. gl LGaNILE ST 9)®H %@ (WEATHERING COURSE)

sraublemey LommiumLmed Hlawn Hemgalladlmng smyullsr Gomuriamy S Lblaniis

&Ml 9|(h&@ Ungisnsdng. @g giomr 100181, seTid ©)(5& @ L) SetTsunTLILLD, 2 6L [55

QemsnseEnd 1: 15 e ellflssHh sameanf(pn song swenuilsr Gumuriiier g

I|mwssILOSMG). @aetrig) 1: 3 sterm ellflgSSle0 2 6mem & GILsTor. &606mEUILITE &L 6ML LIT6IT

O&6T uHSsEILGETmeT. LHSSILLL ROSERSHE @l Gw 2 6Tsm @lanewTill LGSl

SGlostor_ sevemeu Glasmevor(D Limuflstongri GFinuiLGSMS). wenphi aUfIECHTL 6hm auemaufsd

&5Gh5 &ifley gemussUn@&sarmg). L n1.12

2, Gint”_yweiv GL_ysiv 3o_swy (MADRAS TERRACE ROOF)

7 Gl g Gl & emiy GlLHLOLITEYILD GlEstremsnT LomsTenor S0 LiweTLI(HISSLILL L g.

2) @&smmuilsd @y 2 55r5Hm S 6H55@E WrssTems Fn el L RismeT 2mnSg,
@amfindHemGw s L1 &g L miser (Furring Piece) gysmww Gummlms@io, SLemLwimsor
@& @ SLLLFF_LmgT Ggameuwrer Fflalleneor 9jaflé@Lo

3) meE LU L Gamgeae sersmnmil saeelufener Gamam®h &S5 suflmawns CaseE
wr&Fa L gemlifsir eypensv ol L Slemauiled 2 smsmeumm) giemo&slinbEng.

4) 2 mLhy Gomsnseamd giar snaemmy (Brick bat concrete) 10 Glsil. L@GLEISSL
Gum_iu” @, Yin@ Cemimgl Erme FIILGSSIULH SlerenliLbhssUubEng.

5 @ger G 3 9h&EGSHTs SlenLimer eOHS6T Siemmanmmilys Soemel Glamerh
uHS&EILOS DS

6) @mdurs Guourile cparn YOSGsaTTs Plaster YeUuul (@, weypBir
afiECamHLoLe 1@ 30 ereitm a5l sl QaThsSs LG HDE.

.77 NN

%/— FURRING PIECE

3 COATS OF PLASTER

BRICK BAT CONCRETE

FLAT TILES TERRACE BRICKS

—
N

RS.J

//// //i/\ A //////,//
TEAKWOOD JOIST
STONE TEMPLATE
Z Z uLLb 1.13 Qul gmev QLy6v sueniy < %

9




1.1.11 s wirer sa myuiar gjsmide OBISEHID L9y 5 ge_s0nI%EHID
(ADVANTAGES AND DISADVANTAGES OF FLAT ROOF)
D|BITn_VHIHET &

7
2)
3)
4
5)

6.

SL_EOLILITEIT Sn 60 Qj6mLoLILIGLD, LFmLofliugi eTeflg).

GLoev Lomig emiLl 6T6f1SHTE &L_L6vITLD.

SLEOLILITETS &n 60 B|H5 GO ILSGMES HLS5STS S6IT60L0 2 6L LLIG).

(@& am_emiy SIS SnenTmILS ST IpaILd 9&lS & SHIILS Slmeneurs ClemeumLg).

EBeve &STMGMT LI, oSle Gaeflssn, moo GamHmD Yy&unmmn &gl 55NES
Car@sSng.

Gumi & 6mir g|mL088 Couetonig il gjaughLLd @)e0smev.

19y B aa_sOmigs6ir

7
2)

SMLAITEIT FosmyemiLl Sl SL_6MLILITETS &a6DISHE JYT0LS SL_(lLoTerd GlFue] gjSlsL.
grewraser wHmih o SHrmsaflar 2 galularh oHs BLLEHNGS SLenLwmsr
Fn DI SH6T I|6MLOGHES 2_5[5SSH606V.

3) Pl Letfll Glumfle _6TeT @I IB15(EME(E) ©)8 8w 01T 6THMS6060.
4) &smile|s snenramwailL s (hiomsr GalsLd Gemme.
1.2 3o sny gjeoiLjl GuiTL seir
(ROOFING MATERIALS)
1.2.1 go oy gjmind:gs LILSTUGHGSIILGID GUTmL &sit (ROOF COVERING
MATERIALS)
)  gemeuseT (Thatches)
2)  gwenry Ly {6 (Wooden shingles)
3) gMssr (Tiles)
4) sepmT g6t (A.C. Sheets)
5 SI55HTS (6D L&l L @muLsSsshissT (G.1. Sheets)
6) @ Geuamerr snemyll GLMEL a6 (Light weight roofing materials)
7) umsdlaflemerted &Commenr(h | swLseiT (P.V.C. Sheets)
8) eusyie L Ot HGesor smsmen (Reinforced cement concrete)
9) Gasvbleusiiyld s mr55shIs6T (Galvalume roofing Sheets)

1.2.2 32 snyuiL Lusrr@id GurmL senar CaihOsH 5@ IDGLITSGI % mD5H
Gxusitemr Galshrigwismal (POINTS TOBE CONSIDERED DURING THE SELECTION
OF ROOFING MATERIALS)

1)
2)
J)
4)
5)

SLLL LD gjemiowfin @l Sleir HLLiGaLIL flemeo
Gn_enTulledT SFMILDT6UTLD

SLLL SSl6tT 6160

IB6TOTL [HIT6IT 2_6mLS(ESLD SH6tTemL

&LLLSSlsr gumou Glgsean, urmoflé@ln Gaanyi

10



6) & unmid CaILsmss MGl Serenw (fire resistance)

7)  swenrll Glumglseflsr sTemL

8) GumLseflsr GamHHELD HLPESLD

1.2.3 sri10)d% Ja 0y 9|snindhsdh Chemaiuirear o s»L_%eafsT alsndsseir
(TYPES OF COVERING SHEETS FOR PITCHED ROOF)

)  sepmT glemLasT (Asbestos cement sheets)

2) Gevamer sweny g emL&st (Light roofing sheets)

3 SISsHTS (eombd sl L @\mins ssbisst (Galvanized iron sheets)
4) GsevleusSluyld snemy SabIseT (Galvalume roofing sheets)

1. &BeOpTi 9p’ swiL_ (A.C. SHEET)

Owsoor_(Hi_eor &t 15% senrt  @ayset Caisg FrLTSsSILLH &S0
IUSsSILL[H sommT gL swrt CeiwiuGEng. @ns mrigst UG GuTsT)
LA SIUTSaIL, LISTLOTLILTS6ILD @Y(H&GSLD. @hs I enL&efler 9emauGuTsTn ailgaild, aisdleanLo

pmid CsL g Sseimsnin |SlsiflEsaLn, wenpbir stafl&l auflhCsm_ad 2 HaiHns.
&HOBIT 9 snL_ufsr aisnasameir (Types of A.C. sheet)

i. Trafford sheets

ii. Corrugated sheets

i pre.Guri® op enr_ssir (Trafford sheets )

sporlsurgy, Trafford sheet @b 4 cusmereysEHLET IHS5SHSS SLemLlTeT
SFGETSHMSIILD Cl&mauomg (h&@L0. @lgsom seurin 6 LAl o @Lh. @6 9jseuid 1.02 L, ommd Heamid

2,516, 31, 3.5L8 mmid 418 eteiTm gjemeySeiflev HlemL_s@Ld. utn1.14

[ 1.02m -
= 1.09m -

NUT

V
\— HOOK BOLT

uLib 1.14 TRAFFORD SHEET

11



ii. Opafl5 &M &6 (CORRUGATED SHEETS)

Blsunims 9| smL_s6T GIbETSSl6m 2_(HemaTsEhEE @mL G S5HIS6T ) WSSLILL(H
sWMf&sILGSEmS. @S auemaTayser QST TFFITSa|LD, @mamursald @\(msESL. Smils
SMIGL §55 gH&d 2 mLwgl. @55 swenmuisr g Wy CLIISTH SIS 2 6L mEGLD.
saemyuild QurmsgIn Gurg grewsss  Lggi st Crank bolts, J-hooks Gamsor(h
@emeamssiuL GCousm L. Fissdmas HalisEs CuTOHL 2 L 6T ST ITaRT
Qur@mpssLILEFDEG. Crsfisss®ssT (Corrugated sheets) 7.5 susmsToysemensd Glamssorgl.
I soLuflsor GopLm aImsTa] HMID SLPLILD GIEDETR| SLOTE @IS GL0. @60 seurn 6 Lil.Lf.
JLGLD. @seor gjgeun 1.05 L., mmitd Hembd 2.5 1, 3 1, 3.5 1f, 4 1 sTetTm gjemayHefley SlenL & @GiLb.

uL1n1.15

L 1.05m =
SIDE LAP
m
]
- STEEL PURLIN
uLib 115 Qpeflsg s G s sir

&HOBTT i swiL_udedr L s &6ir (USES OF A.C. SHEET)
) @ser aflemeo Gemmey, eTaflHleb SO 15lp S&ma,
i) eusioTemOTLILL &5 CoHemeuulevsmev
i) WEHsemmey LTSS EGETaTTSTS).
iv) Qamflb&remsus s, LiswflosnsasT HmILD GLfiu & Lkisefls &l LiwsTuGSSILHISIDS.
HOBIT o mL_ulsr eraawssit (CHARACTERISTICS OF A.C. SHEET)
) seumpmT 9 smismil sTeflEHTe |mis 6L, S),60fl Sjlp &8 60TLD LIHMILD SIHET @)L_6VLd.
i) eedlemi (Sound) &L SetremLos; & mesorLg.
i) gjLileuLd, &mySSetTemLoTsD eTaiflleb LTS SLILIG IS oM.
iv) GeulILGmE; 560T(S) SLSGILD SH6T6NL HleMLILITE.
V) urmofliy Glesuay &emmey.
Vi) 9 GousmeoiLim (H&@ LTL(HSSILG DS
Ja 0y (p&h{H HOBTT " smi_ (A.C. RIDGE PIECE COVER)
gmieyd geenruily gmwssSIUGL SonmT ILeamLuled @irear@aflayseflsr Gom
uGHuier snLdsEL 2 Ffulled wempBT SeopuilgieT eupmoe @HUUSNEG CanulinELn
I8 G600 (PSHL(H SEOBTT | ewL eT6orm) GlLuwit.

12



2. Covamer ga_smy o ewL_&sir (LIGHT ROOFING SHEETS)

@rer( semmi (Asbestos) glsmflaEnse @G seaore somhg smiumi (Tar felt)
MEUST| CUMETEUSHEHL T Snlgll @K Govamers smrsssbisst (Light roofing sheet)
swmflssiublermer. @lgetr serd 3 L. @lm&ELD. 10 gsasdHain 2.0 1f, 2.5 L ommd 3 LF.
Formsaflgin oo sHermerr. @snE @@mUDEn Iiblleflu  aemeoin eSS0 H
@meEL. @8 sraflsTs susmeTalld Geotenio GlsTemL gl @aunsmm LD, Qe e ILGID
eraflgl @leeuema L emLser Lilsa|d allsneulnsdlsumsrg) LHMID euedlend GemmBESE!. Gleinlma
S 6 S6IT LT ()5 QST L 6088 G)LD, 551600168 &n LIS (EhEG)LD CILIT([HSSL0m6T ).

CooFmer sa sny o) soL_ulkr @lsndksmsiT

1) o g|LewL (Tar sheet)

2) Nermeuigs gy e (Plastic sheet)

3) umsdleflemenrev @Gearmemy(h L emL (P.V.C. sheet)

3.3153BT&E (psOmid Lha1nn’ 1L wibLs &EMH®HeT (GALVANIZED IRON SHEETS)

Esinms gL gt Coeaflmols sebismer UL 2 (HmeTsEhsHeE @lemLuis
IWSgIusst ey SurfsEsSIUGENG. E&s&E0O&T UGl (GLpHlamswme
SIGUeSamos @OHUUSHE SISSETS eord LsIuGSmg. eusmsTessT @\HULSmeD
usdlsmLOILITETT L. @58 DL 6OLSHEMET FLIGET L 6DLSETTSHRILD ST GlF1ineumL.

S1HBBTE (LPOTLD LhF U’ L GHIbLIS 5 E1L 1g 65T [h6T sDLD&H6IT

) eustoreoorii &8 geudliflvargsmn Cane| Gammang

i)  6TEOL GHEMME. JLSEVTED OSILT6TEIS) 6TafIG)

i) GRIILSMSS GDDOITS SLSSILD SHetrenin Gl&TesrL_gi

iv) eterflgleb G Np S&MS S6tTemn 2 mLILIG)

SOBNT ILMLGGW, SSSHETS (peomd LFIULL @aoUUS S5SLOSGL 2 erer
Caugur@ ssir.

ol N SISSETS (LMD Lt L

e, SEVETT g emL QEhLE556

1 erafighleb 2 smL b GedremiLo aaflfled 2 mLLTSITN  HESH
2 L iGTe) sTEFfSmasILIL i auemd ClFasss Chemeuuilssmeo.
ensiLTer GosiT(HiLb.

2 Gl sl ol seamnd gjflsw A.C. gl emLemweflL SHamb Gemmey

3 Syrinu eflemen LosSley ayrinu eflsme DiEsin

4 & erliiy GetTemLd Gemmey & ety Setrenwn Qoo g

5 FSIT I|NGHG el sl FGIT JGHEG 6Tl GMMe

6 L ewLulleir GuGev sramaug) GuTmeT | HElgsr  GuGsn ergmeug  QuTsiT
aigierd g0 b | aflgberd F&5lD Sigls1d
2 _GUTL_TSS&MG) 2 60L& (GLD

7 upmaifiiy Qs @sbamsy urmofliy Qesey 2_stor@®

8 I|fled SeimenLowmed LTSS Il SememLolLITed LITEHG@LD

9 Qg gfle geefl Qarlusmgs | @5 Gamneurer Jemailsh Calugmes
FL GGl SL GG

10 sapmt, HAGwewr”  sopg swm | Coafllpins sSelpdlmEg  swmt
Qainiu@GEng. GleinuCu@Ein s,

1 RIS SLSHTGI @ellms SLGgID

12 cusmenoTLILL &F&d CEHemanisiemen cuetioTemTLILL &8 Caeme
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1.2.4 pafier ga soydH $&HH6T (MODERN ROOFING SHEETS)
1. aumerurer giifiieslliug &&H ST (Corrugated Aluminium Sheets)

Iiflaflun  f Gmphs sl 2 mLw @@ muemul Gurery SIHLU L SSTS
2 Goursurgl. Gwaflursr giflaflun seEbseaflsr semnn 0.5 W to 0.8 WIf gy
@lemeusEmsE Lrmoifliy Cameauisismev, Gogyi Wstor(blid eflbLienser Gl Besv SLILEDL LS.
3|55 allemev e6dTm)I SHiT6iT @)S60T 66T (S EMMILIT(GLD.
2.19.6.£. o sy B &M SE6T (PVC Roofing Sheets)

Jsnew agalorsr, 2 miFimul PVC afl @t 70% a6 80%&@E Gemmurs ojsmey
geffl 2am(mEuSslgl Semmn 2 emLwgl.  CEre (il geflulld mee GEwsEmetr
@lTsETaILD, & THISEGL Sammn @loarssTmin @lame SNsmels L (HLTETRISET, ST
Bmssl b Gurestm 9Hs Swemy sTeml. GoustirL TS, Hevew GaTHM CHMmELILGILD @I SHSl
LweTU RS M.

3. serewrmy. @evipwired eugieyl L OulCL Slemreivipéd S| ewL &6 (Glass Fibre Reinforced
Plastic Sheets)

I|FMEVAIP RUTEUT SH6HTemTMe. @l6MLOWITED eusyiL L (L Slemmsivigs | emL&6iT, Gevamsr
epaifl 2ar(D(meUS Gl HTES LeellE gjTaiseafled S eriilummerms LWETUOHMG. SHISSHETSL
wEiulL @moys 550, giblefllugs 550 Gurd @umon @hams I mLSEHsE
QUemeY5@ Lneilhusmer L 2 eor.

4. T 9|L_ewL&6iT (Bituminous Sheets)

STEG&E.D, s GUTsTmaDHMlESlBES SWMTSSILGLD CosTar Bl&8. iy I emLg6T
SNH&Te0l5HS & YjemlssL LusaTuhEng!. @snE Lwnelihusmer S @lssns. @6 allmeo
106016, S, 60TIT60 QLI SITeVLD G6mMme (3 (LpSeV 5 gy saar(hs6i).

5. flaulliL L06voT QuEm O Su_61) H&([BH&H6T (Redmud Corrugated Roofing Sheets)

Iidlesfiug ClsmilheraneullsSlmrsgl e siflejl Gummaafledmhg ClLpin@LD Ha
LoegoTemevorLl LiredlLor Glum(mGerm(h) Garrsg Gmafiumser (Corrugated) @lsuiaisns &uemiy i enL&6iT
swmilEsiubiSng. el Heor HT6T 2 mpSHs&HeniguSTEaD, ailensLsleaumsTsasTaL
S sdngl. saflFl aumarng QsTHSHEGL SeTamuwmLIugTo, @lame SNsTals
&L HLomemigeflsy Geoamer s.enill GLmmarTs gdlsLrsi LILGTLGHSSILGSIDS.

6. Ga 0 @aueblyyih su sy HHRSIT (Galvalume Roofing Sheets)

GCaablaeiluyn sy FeGser @mblemmn guer Gl s.mrs SobHisemaea,
Gonhs Guelmewmiw @moy g Gl @ pduamnlammann Gaiin’ G
aflwruny fFEwurs e sEaTmg). SISSETS eLpsomd LFIU L. @y ssbhismearail @lsne
HT60T(G) LI IH& Si( sTEMILS SeiTenLolLemLUISTSHaD, H6oor HT6T 2 D686 gn lplLIgILD,
Qurgermsmy fHurs Wle Hssamorarsresan 2 i ur@m sefle esTmT@L. sreflge
LeveUlg RUBIS6Tl6) GlFIL &nigiGID LIHNSE lpWSTSLD, 2 LGTSIILSNE SHVLLITET SIS0,
QIVEISAILSNHEG TONSTSML, CHGETET 2 MUPSSE gl SETMLILMLILSTSD @)(HLILISTE,
@51 506UTE Fnks semrssTar GurmerTs CHire| GaluiLGiEng.
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1.3 ausiremrmigssit WPMID G0 % sor Gsvru’ 15 61T
(PAINTS AND VARNISHES)
gourt, soenquilsst gjeliiE, rGaisme, 2 Gors Gouemsn GumsiTm LTLLsafld @mik

upiurs  Sren Hemeousd LeuGild QuUTEnsE eueTemnn srery Gk, austTSITSMS
Cupapfn uriyseflsr G L&D (PoMSE ouarsrllds (Painting) sreirm  Gluwi.
austoTTTTSHl60  seuglemer  GUTpLlsemem UMMlD  euetiTemond Lp&iD  GlEIEH(LPEMMSEETILLD
&1pa(meueTeUMTlE) STeunTeumLD.

1.3.1 aisirswr GHsir BOsmaidh Ja PIgkeT (INGREDIENTS OF PAINT)

) 9pplusnLt) QumrggsT

2) upliyd GumgssiT

3) 2 euiiumssT

4) SenyUILTsT

5) fimid s(mLd GQummsi

1. gjpliewLL@uTqeiT (Base)

@5 sustiTsnoTS 6T (LpSElLILMEDT eLPEOLIGILIT(BETT(SLD. 6ustoTsorid Gl Geussarigiut LU lsmeor
ep@Id Fetremismiid, LytlinE B EBreT 2 mUSEL St CerhiEs niMg.
Glsusarfiuid, Sleauly LD, GISSHTSHD WHMID GlHoy &meav®h GuTaTmena GLTgaTs
LweTLI(ILD e LiLienL GILIT(T6TS6TT(GLD.

2. uptiy) @uirggsir (Carrier)

SLGTITEUT ST 2 L & MISHEMENT SLETOTEWTLD LL &L GLomuTLigled &mas Lreud GlaliuaiLn, 66immmss
@emsmrug Qainua)n @g Sireu Blensoullsy Lisru@GSEMGI. gy aflelleng, L, umg, tfiusms
@eumnileot stevor Glevoriil GLITETTM6OT GILITZIETE LILIGTTLIL &8 lgwi &l60 LTTILL QLML S6iT gy &L
3. o_eviiiumeir (Drier)

sustoremorld elemyeiley 2 (HeLSHSTS GmDES JeTelsd 2 LGLrSILHGSSILGL 2 Grs
S QUIGILT(m6T 2 surILmeT sTeoT QmUSSILOEDG. Mdl550r), Gol HAGCLL, wrmigsfev
oL g Semeru(p LommiLh GaTLImsL gy éliieer 2_aiLILTeTTs: LGTUHISSUILIGElstrmeT.

4. semyLiumer (Solvent)

semrUumesr (Solvent (or) Thinner) ersirug), austmreoorsdlett LiLsugdleneor Glosoremiowims;
orml sussweserLLTLLlstr Ay SUMTSEHN FL 2amBymelsF ClFmn 2 Snj, 6T SlraumEl.
LirusoremLsor, QLI Grmsdluid, stflammui, srafléled semmusanigul BIIST et CLTSIRITSs
SEMTLILIT6TITS LIwWeSTLI(H\Sl6aTmenr.

5. [fipid pid Gurger (Colouring Pigments)
Caxmanumer BHnsmswn, AnCussmsuyn ghiu Aobd Smo GummerssT
Caris el SsiTmeor.
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1.3.2 aisrswr G Hp@ Chamanirar FpirniuisdLssr wphnid aiswrswr s Hsir

Liu 1631 %611 (CHARACTERISTICS AND USES OF PAINTS)

custor soor HEH NG G5 ewauimeor FApiluiedLjsssir

)  cueoreuoTLD GEUSHLOTE 2 6UITE SnlpIGTE @588 Gaustor(HILD.

i) euetoremTLd yl& LITLILETE] LL&ISNS) JSIITSAID SHEOLLTS LLES SnigllSTSHEID @)([H&5HS

GouetT(HILD.

i) 2L 60 BovemIsi@ S allenarallSSmLos @)(m&s Calevor(HILb.

iV) LOFESMOTeITS:6T 960608 Sev(L6a1 aflement Lfiimosd @)(m& s Coustr(hLd.

V) sLuGlauiu ¢ pflsmeugemred LTl sLUILLITLos @)m&s Galer(HiL.

vi) 2 midluimeT LmmiD FeTTL_ET6T SThigen eI GLomLITLienL euetorswrid Gl&T(h&e Cousr(Hi.

vil) 6u6goT60TTLD AflMEVLOEOIEUTEOTSHITER LD &8 6UTLOMGOTSHITE6LLD @155 Govlsvor (HILD.

6LIGTOT 60T 55\ 60T LILLIGET &5 61T

) euaflosmr_sgdled sHU@L eureflemey LrHMSHoTTaIn, FIUUSL, Lms, eumwy
GumssrmeumnileormeyiLd LIMEILIL| sTHLIL TS estoT6sorLd GLopLITLienU LTS IST&HENS).

i) Lop&ETLOTETST GlBLITLO LTSISTSHSIDS.

iy 2 GeurasLl Gumweflsor Limifled gimLly &8s SH15HMG.

iV)  &eULILTS &i&Lo Gl srgleurs Gmurlienu Ll(LgieTs@L.

V)  GUGBITEBUTLOLLILOMGDT, LIMTLILSME I|Lp&menT, heew Gamhmsams LTilinGs smSIng.

v) sl gdler gy uimer 9iflsfsEmg.

vi)). GurLssmmaid Golsmev g1 SemTeyil THLIGILD GsmmUT IS emaT enmSs) f6lelEng.

1.3.3 aiswn swr L1L]d- Flsir @1endk %6 (TYPES OF PAINTS)

1. eretor©lsvoriil euevoTeUOTLILY &8 (Oil paint)

@51 6( FTSHTTETT 6D, GLETITETTLILL & 5. @l60S (pSsaremioLl LL&& (Primary coat), ojpli L &&
(Under coat), flsmmeyli Lu&s (Finishing coat) stetr ewpsitm) L, &&s6T Qam(hise GeussorGlL. @5
Lil&aLd Loedleumser gl GLogyiLd 661fILISTS S6ITEMLOILILD, (S6MMEUT6IT LISTLIGTLILILD 2 DL LIS
2. sl eustarevrLiy), &8 (Enamel paint)

Qlsusiarfiid (White lead) 9606081 GlasTenaTSgISSHTSLD (Zine white) g Sisnsmm Hlsemeay
sTevorGlstoniLiLL_6iT 9jemrSgl, UL Grmediwud srolSifl ommid 1fssr GLimeiTm GILIMKETSMET SH6vkS
swmfl&sliubhEngl. @& LG auemrenhisefls S &Eing.

3. LiTOLD GustoTGUBTLILY, &8 (Emulsion paint)

umsdleflemerred AGLL LHmId LG Glum@memms GlFwmens Ndlsr Glamstor@ LML
sussaTeoorLd SWMTSSILGSMGI. @sng rafldls Lygemd, Cgd aflenreils smikgeliGL. o
BesvorL_ w6 @\ @Lo. Bifleormeb &pell &5 &b Glainusumb.
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4. gi@ilefliu QistorewrLiL), &8 (Aluminium paint)

Sauiilesfi eustoTeveTILL &8 eTabrLIS Syjepidlesfllt LieyLemiy, srolifl Gl GlssevorGlewriil ()
ILuilsy GlogrGlasmorGlemming_sir sebgl sSwrflssiu@éng. urillsrig waw fng aoliflc
pefwurd) GesrmeliBieusmsd siflsafiu w @b GlwesSiu guam Gums Lipkg GlsTsTEing.
@zmer @refled uMr&s (g, Bif earhimourg), @iblefiun eueTenrd FILILSSMmSS
5H5ELD, K6 CHTHMSMSHS SH(HLD, LilsiraTSH6urS S0 LilsiTF&SlemiL SIS aULNSTS @)(HSELD,
s Gaiugmauwn oMb seflenyd STmhiEGL eTedrueT GLITETM LD 2{6mI&n 60BISET
2_auoT(H
5. ST uetoT6woTLIL} &8 (Bituminous paint)

g (9) smursdeimig Gupliu@ BHnlsar Cumsrmeumeny G Grmedlid ()
6TSHTEUS] 69(Ih 6T600TGIGTITILIL 60T G605 ST eustoTsoorL Iy F& SWrflEsUILbhiSng. @8 sy Hng
Camhmsmss GlasmerLgl. @\mLoy Slifled sollaseflsr g L& LwsmuGSmg).

6. AGILeRTL. QueIT6TOTLILY &8 (Cement paint)

Geusremer SGwewr’, Hplismer ellmreiu@ssn Gur@mer wHmL @s5T
GarsemaLICLmmLsemar Gismsor(h Flolostor. sustorstn L, &8 SWMfl&sUILGISnSI. @G 2 kS
Remeouilgitd ommid LLCM pfiu sustTemRISafleD SlenLS@GL. @H Seurewii SHemhg
LwaTU@SSULOSDG. GCemse &our womi HAelweorl L &Fssefler g &eloeor
sustoreoTLILLG& L seugmey seufld B 2 Luysreamm urgsrsSng. @g uriiing Hseor
I WemeTs GlsTHiSSEMG).

7. Slemmeivip & aI6ToT6UUTLILL &8 (Plastic paint)

Comauiu@ dermeviesd eumssmarsd Oameor@® UleTmevips 6etoTeooTLIL, &6
sumflasiubdng. uswGam Guurssfin, Hnsdan QeauafllFsmmauils S sHng.
Ulermevigs euetremTLILL &S GMiflms (Brush) 2 LGUTHSCHT geveg aufGr GeLGsT
LFILQSH NG @eems LLFs wearndlpsfleawwn, @eaflenwwmer @ Hw CHTHNSmSILILD
Car@sEng.

1.3.4 seafio aishrenriiLyd-g& (ENAMEL PAINT) wopmib FGLnsort’ i soriL,d-snd
(CEMENT PAINT) rni®ssv.

611,

. SeuflLo QIGTITERTUILL &5 SlCLneror sueBTSTOTLILL &5
6T6u0.
1 | @&l ussetTsmhISefle) @\gie1d Lo euevaTeuuTEIS6Ifl6h
SlenL_SEmG). SlenL_&58mg).

2 | GleusTemens FIGSETHL (@) | @& QeusTemer HGIosvor, [Bimiils6i,
Qeusrefiuin  Snfigerey saiTolsmmuilsh | s @ Gum(meT (additives)

Ier&HsLIuL(H QuLGymedlwd | Gumrstrmeummmsd HWMflSSEILGEME).
sfifi.  wopid  ueEIGLT(EST
&0Eg LsTURSSILO SIS

3 |@a Gugeams 2ea@d g |@g  efloreilld 2 @D Serenin
Gametom_gi. (A= 7 I T

4 | geomuilsst 2 Lmse @& QemrGemriumer  urlifesrig
L&l Lweru@Simg) LB L iuGSmS.
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1.3.5 usnpui iopoib LB 10y Calsnsdserhd @, aI6HreRrid Ly&ID (1psdD
(METHOD OF PAINTING OLD AND NEW WOOD WORK)

LienLpwl 107 Gaueneo s (@ 66wor sworLd L}, &ild (eiT Gupurlienus Sw Glaiige

) usopw orGeusmeouileh (peor L &L L eustoreser LITLISHLI (LPS6led 2 L1118 sTélgid LiueTLhiSS)

&5sL0 Fin Gelsvor(plLd.

i) QmeILLT sersmfiflsv 200 Hymd enflGsTLT WLOHMID SHewTewOrTIOL SHEVHGI  (L6ITL

LU L suettTsooTS6m 1586 Geustor(Ld.

iii) gy emfls6i ergid @ mLnTstr unsmm B8 Caustor(Hid.

LienLpu 107 Q16w 608 @) 61T 001D L), SilD (LpewD

) il custtTemTSEletr ojeTemeus GmmeESL GuT@GL® urlllsr g st L&
(Primer) L, Goustor(hlLd.

i)  (UPSEITEMLD GUETET6OOTLI LY, & 2_60MTh Ll6tT (Lp&5ev L, & (First Coat) L& Geusmor(hiLd.

i) s LFs o eibglldr @rmmLreag wLomid epaTmTaug L Fssmar urllsrlig

L, &Cauer(HILD.

LS oy Geuemené @ austoremwTLd L, Sid (penm
1. qustiorsworid |}, SieuGHars LyLiflensr gwirt @&iiige (Preparation of surface for painting)
6uetTsTETLD L &FLILIL Geustamipius LITLILlemenT S6.60TLONS &S0 Gl&iilg) eupaipliLimés Geusoar(HILb.
2. ypy&asamer 9|55 (Knotting)
@& ewsitm eumSLILGLD. GUTGIeuTSL LIsTUTL 160 2 6iter LlsiTeupd @[5 (Lpenmsener
&egor GLITLD.
i. smgmyewr (pewpulilsh (pipFasemer |GG (Ordinary knotting)

@51 @rser® SLLLL,EFSSMTS ClEIUILIGILD. (LpS60 LLEFSTeS) (8L e Fleulil Frugems [biflsy
GoYSgl umswer GsTsg &S IS WsH LFs 2 mibsllsr oty musmsg
QardlsEL ereorhlemuilsy GHoUSE IGmer SDLLTSmEeL (Turpentine) C&TSHH SHsd
@lrerLmeug L,&5&Ts SLal 7S5l 2 616 (plp&Fasmer |l e Gealeunr (HLb.

ii. QeusfliusmLwrer wipFsisamer ofisH60 (Patent Knotting)

SOTEHSILLL 9T&GLer (Shellac) BMismemen Caisg eupmieir GlLogr6lssvorblssiil
&6 @\rsuor(h) L, F&&6T (g Saisafled sLail 9|Lfl&sGaustor(HiLb.

Gousmeusg sistoTstormLleneT SL e RISTaILD (Lpip &Flsmear 9|LilS&eumLD.
3.pgeirewioll L, &8 (Priming or first coat)

Wy FaSmeT heSWING auetmammd L, sl Galsmgil LF&Fmomsirgefler UTLIL (Lp(peigID
(S 6tTemLOLI L), & & LI, FGeustoT(HiLD.

4. ulpliumi$g G51iGSe (Stopping)

yssremoll &S LHw 9ng ully umssiu@ESng. Uy o aiks ng, 2045
snfgssmn Colilsg ss5sn OGalg, afflFn @il u'y mauss epp ol Gostor@HLd.
@anHE “Ulp (LT &a 60" sTeorny) L.
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5. 9|0550\53 L Fsisemer L, &b (e (Succeeding coaf)

eUGTITGWTLILL &8 [heVew SiTLomer gflens Glsmeim(h L e Lbh\EIng). sustrensdlam @lreuor(h
LL&&S6T 6petTment Ll6tT 660TMITS; L& Causiar(hlLd. (LpS6D L, &8 ((LpaugiLh 2 euiThs L) @\retm_raig)
&8 L& Geuetar(hd. eustoTemmid LL&id GUTg) Ly&ith Lpting Clemigssns grflams mausgl L&
Cousir(d. LiGurgSTerT Gmflemsuller (Bristles of brush) HNT&HET SHeL& LTS 6ueDIT
uridlesnifg) L@LD. @smer QSTLhEG GHmMEIILI LT eLPSITmTaIS] LLEFFlenar @ 2 6ihs
@\reiorL_meug) L, F&leor GLosv L& GeuetioT(HlLd.

1.3.6 wsopui opmnd LB GHIdL] IoDMILD 6T '@, Galsna xaflsir 1531 aiskrswr b

Lp&1D (ipswm (METHOD OF PAINTING OLD AND NEW IRON AND STEEL WORK)

LienLgi @) 5LbL| LoDILD 6T’ (@) Gaianer & @ aGIoTEuTLD L| Sild (PR :

Gupuplisnu gwri Qaiigeh

) @iy Geusmevullstr GLomLpLiSlsh 2_eter &S, Sih, Agmilhermeulile swmfls@n Guryg)
eJMUL L Liig6y GUImstTmeumsmm @\mLoL gmflens Glasmeor(h f&e Gouetr(hiLn.

2 @\my Geusmevuilsd 9jlpSH&LILL L LSDLPIL aIsTTsITSmES LiTeoLmfle gilogams Liustu@SS)
15&& Geustor EILD.

LienLgi @) 5L0L| LoDILD 6T @) Caianeod @ aIGBTERTLD LL,&id (Lo

1) eussoresorid L, &Geuetomgw uTLisnu 2 O sréHgSsme (Emery sheet) sz Qs Geueor(hio.

2 @iy urinfe gemeTser @ESTL oULD GasTa@h omLs5s Goasmr@id. T (Lpse
u&ers Gl g &mea@ (Red Oxide) L& Goustrr(bin. @g allens wellaumarg). @seor Lig)
ELIETBTEUBTLD [H60T(S) 691 L9 & ClST6IT(SHLD.

LG §mIbL] op@mID 673 Calmead @, @IhIawTID Lp&ib (1psnp

1. upliflemers SwMr@FiIHe (Preparation of Surface)

eusTaTETOTLD Ll &6USMG (pereorste Lbu @y Ceusmevullesr Lrinlemenr o)seomis)
Liglgi6Tar Gsmilbememsuisy swmflé gL Glumgi sToulL Ligey, GLoGeom L Lomesr STdlse, Si(b,
&ifsro CumetTmemeugemer @iy mIT sSsemer 2 e gmflms (Brush) Gamsor(h B&8
Coustor(pd. &(benr Gousns I&Hps5g, Ismears CSTLIEG Bies Gietoreormo,
QuLGrmedlud  Gumssrpsmeugemer LsTLGHSSH GCoGem L Lomer  9|L)SESmT  [HSS&ITLD.
@eueum sgsn GlEiwiu’L 2 Gors uritlensr @midirs uresvumfls gflsn GlsretorH
&55L11[0SS Geuetor(HLd.

2. auetioTeTLD L}, 5 &60 (Application of coats of paint)

@iy Geusmevuilear uriilemser &GsL ClFiiglsr 2 o G GosmrI. 2 eom s
(3oL LL&S LLeGasmor@ld 9|5 2 oibgaL T @y reug L&s gnflens epsorsGsur
Iveug Ggeflliumesr (spray) epersGour ojlp&slLL Galstor(hld. 6u6wTswTLD LLE (LplpSeLiuL L
LTy @Gy Frmsai, apaipliiTse|b @\mss Colstor(HILb.
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1.3.7 &aipdh@ ORI a160r sur L ILpd-3 L&D (psnp
(PROCEDURE OF CEMENT PAINTING ON WALL SURFACE)

Gupurlienu Gwmir Gl&iiged (Preparation of surface)

) yHusrs et uriiile gfs gemailed T @i(mEELn. eurflsr L (LppaISIh 2 LD
(6ET] LLES LLES Sol MG GO 2 ATISNES JLGLD STeuld, YhiGsTsr S U Gleulin Hlsmeo
OO SMHeHT L Smsl QuTmSE Semowin. LHwgrs et L ugiiled eemorsmond
LL&6U60S G055 3 (S6 6 g sTasEne sereafll Gum. GausT@HLn.

i) &euppilstr Gmumitley o erer elleneryfiur Sewrewrmoy wmmd FGloewTigemen B\
sustoTewTLD L& GLomLirismu swim Gl Geustar(hiLd. @lsusmevGliLiesfley auetorsiTS et INmsSms
UTSS8I |60 sTevoTOlemTII LIew&FS SeiTemiaenill IS ELD. @lens salilLgsn@ gour Lyl
paeremoll L FHeor Gurg (Priming Coaf) smrssetrenowsr  GCoudlallensmfiwims
GummeTEHemeTs Glsmstar(HsTeT LienTLoemr 98 Goustor(HiLd.

i) L&Fas umiiled 2 ar_m@o sLLL elliflFssemeT Biflsd 19T 96608 sushsdlind seomgl (Glue
mixed with water) siflGl&lig) euetoTssorid L,& Geustor(HiLd.

iv) L& urliileo Gleusmsner LLS58I6 STemrlLL LT ojhg LTt suwmiras Gismsor(h H6iTE)
Colizg), Bflamy sweall assn Geim G, Werhid GCsmerilemTe, cevvTsUOILD
L gi6uens g srevld SerafliGLm_ Gausmr(IL.

V) eussoremorid Gl bGlumps, sustoTsITSSl6h LOMHOLD EFHLIg6HT SybS LTLismL o eirie Glelip s
sumredln eLpeuLd Sl Gaustor(HiLb.

&l Gluosvort_ auetioTsvuTLD L), &ild (™D (Application of cement paint)

) Qeusfiliym sieufleb (smL,&eTs CausTsnar f6lnstor L, sLILIGISMS.

i) ustuGGSWSlsr Wgstrenw (Primer) u&& L ILBEHG.

i) 9BHESGL @lrster® L, FssamTs Slelnar_ cusTeanrUL,Fs L FILOSMGI. @)S6mTe (Lpge0
L,&H60 QUL LG EssT @iTevor_meug) L&l flsenme] GlainuiLGEns.

iv) @m& L&femeor (Finishing coat) 9ism@ e L& L&l SmssE ot Samesuils
L& Goustar(hlLd.

1.3.8 aisrswnid 9 HGHDOUTHI Zaarshdld Gxmsirer Gaishwrigus apdhsul

@M g6ir (IMPORTANT POINTS TO BE CONSIDERED DURING PAINTING)

i. Miflen& (Brush)

GImy  (Yesmers Ceran®h swmilssmom, @y mrismer Gsreanh SHWnflss
gflmasmw LEfhGl Lwsu®ss Gausm@bLin. UGUTgISTeTr HHls 6| ausTsnrd HSEI
L &SNS TSNS @\(h&ELD. eustorenln L& (plehsng smflsmamiu wstorClsuoreuorGlsoriimsd
&(Lpeu Geustor(HlLd.

20



ii. QUeRTEUTLILL &8 (Paints)

GaueflE smemsuilsn HamLs@L snssuu (b swrr flsmaufls 2 erar (Ready mixed paint)
QUEIITEIT SENSID  LIWGTURSSID. 6T, JSNE I Hs GlFuaum@Gl 6earugTe,
IFFLWSHNG iu smawlglligierer @TenT() 960G CLPGITHI CIGITERTRISEMST Lol (HILD
meusgl, Cousmngw FnSHNE wmmmd Gsig Gsreraromd. @SnG 6@ QoTaTsMSSH0
SlLiblemev eustorsoorSemg T(h1S581% Csmeanr(® oy 6fl aflens sravorGlsoanil (Linseed oil) Gam&g) mom@
snsslLbGEng. Uing ouetTsmrgdler semeamu  epeliGuTmsT Gaissiul(H CoHmeuwimer
BinsEnE Al Hnilseners Gargg) sustoremnrio swmflssILbISnE).

iii. (ipFasemer S|fISH60 (Knotting)

orLiusvenssullsonig) sustoresrid Glainn Gumg) 9jeumed 2 sirer (p&a (Knott) LgHest
Gsflurgary wanss) aemrer Calag @easumm gmpssiubGdng. @sns Nngser
6LGTOTGUOTLD 9jlg &8 GevetoT(HlLD.

iV. ((pS6ITEmLD L, &8 (Priming coat)

Lo6dle exflsmev austtTsTOTLD GlSTETaT(H) (T LI, &8 (LPSEITEmLD LL F&TS Ilp S&LILMGISIMS.
V. UL lp LM &6V (Stopping)

(PSEITENLD LL &S (LPlphSH6L 60T, QUETTEITLILLES: HLhS LTLitlener 2 U] STHL, FIemré&se
(Pumice stone) g dluamemns Gsran® merg Ggilss Gasm@i. Ul uMssHngG
@\revuTLmeug;) L, &8 euesorevurld L& Gevstor(hLd.

vi. @@L g1 (Coating)

sustorsuoTLd Glumgleurs @Tstor(h Sjsveug epeiTml (Pedm LLELILL Goustor(ld. (PS6L (Lpemm
L&ag| TS LL&s gy @Lb. GITeoT_raig) (psmm LLsieus gl 2y @GLD. esTmIaIg] (LPemn
L &6ug @mISI L && eTeml S mUILGE G
vii. @g el euestremrid (Spray painting)

grgmyswr Gnflns LwaTLGSSusSHGU udHors suller gourss (Spray Pistol)
Qe 9|(WSSSIL 6T STHlneT ClFNISS st &ms uTLllsmig) L,&& ainig) gl
cuetoTsnTLl Ly &6 @i, @gefliy eustorenerl L &a, Gnflens sustoremriy,Famaail fmbssT@Lo.
@s Geusd, srn, Gasmewr ST, Hs5s6rn a6 Imarsg oty ILDEmnhsEnHLD

2_6ITemL_BISILg.
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1.3.9 aishrsnr VL 2 siram @snpUT({hdhsir, HTyenhigksT DYID [HaitdHs
Qo uiub @mma;sir (DEFECTS IN PAINTING,CAUSES AND PRECAUTIONS)

SDDSET ST CUUTTRIG 61T sallis@L aufl

UlerflsroL_fis (Blistering) ELETUTGOUTLILL, & & BrrggieflGwi,

UL Sleb GLolLp Q@ainuin L uytnSesr BrrellGwirestTsmLILL &5

2_6OOTL_IT(GS60 distrymio Brmeils giefl Qainuiin’ L urinfem b
CoriGesme uLmoed SeiliTgge

Uesriim (Blooming) Gurgiorsr smHCPM_L | Cumgiomsr sTHGHM L

QueTTeRTLILL &S flewme oUFS [@)60E0MEMLOILITED oued) LopmiLD SiTLomeoT

Qailig urnfsmnsg S | HMID eustoTeToT L& 66TOT60OTLIL) F6mELI

Sl LT58 smnubisen wmflilley 2 em_r@n | LsTUGHSSISH60
&smmulleTmeo

SoBuigril (Fading) suetoreoorL i &a Lpliflsor | Crflemwimss ¢g,iflw

QamEsad GamErFLTs Lig ¢g,flin Gleuefi&ai QeuaflF&1d LILmosh

au6TOT 60T SEH60T [Hlid Crmgwirs LGS0 LTGISTSS6, ML S6uit

LOMGI(GB60 6LI6TOT6T0ILD Lo &6V

SolflGargeiil (Flaking) EUETITERTLILL F&& G )51 | GuTgilomeT 6L (Hi

SusHITETTLILL &S GlFiIs

L EILC L UTLSELD

S6ITenL 2_6irarr LI Slssr

urLnSlsb Hoy Sy GumgiLomeT 6L (HLD LG 6u6TOTERTLILLE &
LGSlsefled aueitTemriILLEs | Georenio (adhesion) SlpHS60 LHILD

2 fg Gumeug) @arsg) smuail(higeo
Solflemmadiis (Flashing) Siileveors GLUfeBILLIT | STLOMeEr 6u6HIT6UOTLILL & &
sustoTsmTLILL &5 GlaIlis Gousme QFIIZHE0 LOMID | Ijlp 5560 LOHYILD

uriiled Si- QSSL e S GSHDEUTEIT glmenLowmesr GlLulesorL

sl S60 6LI6TOT 6DTLD Qametor(p) eusTITETOTLD
LL&ig60

Sleoreafit (Grinning) | @miSl L&a Comanrer | Qi L Fa

austTemTLILL &5 Glals 2676 e flLY@GLD SHetTemo | SHeueTSHSHIL 6T GlEFinL

Hine snE WsrmLb {@\svsumemLn. GeuetoT (HILD.

2 areremer Glgafleurs
Gsiflge

metTeufltl (Running)

6U6TOTE0OTLILL &5 LI, &iLD

Guufsvorigdi LiriemL

RUGSH Quulleor” Hev | UFLLTETE) lsa|D 2 [1}& STSIGLD
u@dlaeflen QUPRILPLILITE @555 60 Gametor(h)

L LMo sl i GemrEEmrLLTSE)
u@Slem HiriLimosd SU6TOT6TOTLILL &5 Gl&Fiiig60
afl(heug

fim&60lh1 (Wrinkling ) el L LG Eufled &lemL_Lol L1

SlpLOGUTITS CUGTOTGUOTLOLILLFE: | SlplO6UITE CUSTITEOTILLES | LiGSTe06losuadlws
G S LILGTE SOSHNS

SUEHITEUOTLILL &5 GlEFiLIg 60
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1.3.1 0 Guom Gz ssor Gswru’s
UmE LHDID UmFSSeTmLmLIL QuTLsamsT 9réHE wommin GCsmumel
Gumsirmeudsmm SDHLLTSMSOD gl psanmw Gsrean® smrsg Sumflssiubeas)
@n(hGls6toT Glsvanil gy @10
LIIGGTLITL g 60T G &510
) wrsdsr urnne fnks psrer Cupurlimus QsTHLILSNE.
i)yl uriiflsneer @Wnens 65,pe0l(HES LTSISTUILSHE.
i) eu6TOTEWITLD L SLILIL TS &6 861T, 6ITEIT60S6T, SH6mIT LOHMILD Sncmiyiiled LILGITLI(HILD SIT60S 8L Ly 65T
Loy GpLriifsnser @ILNems 65,L60l60 @)(HEE LTSISTILSHE.
1.3.10.1 Qo (@ s T evorufisir epooi@uIr s &6iT (Ingredients of varnishes)
1) uen& (Resin)
2) sewiyLiumsdr (Solvent)
3) 2 euiumssr (Drier)
1.3.10.2 Qo @l 6vor Glswruiledr auen s &6 (Types of varnish)
1. gy uflsb Glio @ 35 svor Glevoris
olsird B g uiemsv (Linseed) sempiurerms LwsrLbhGS) swmfléssOuin Gl elsstorblemil
Iuilsd GlogpGlseorGlemni sreoriLin. gyuilsd Guo@Glasstorblsoomis 2 1 Lmib wiomid Gleusflinm
Cousmes; §h 5 sTDMS-
2. sio1 il Qo @& sor @ewoni
GogHled suLilifilipsd Semrhg suilsmerr (wine) senyrLmeTTal LILETLGHGSH sSwmfssiuGi,
GomGlssorGsmniisg svlilifl. GlomGssrblemmil ereimy G, @5 allenrealsy 2 somd. @5
Gurgieurs iy Gausmavsaflsr LTIIDE U s ILGEnS). @semer NGITEsE Lmedlea sTETMILD S MEVTLD.
3. LitusirenLsir @lLo w6l et Glevorii
ks LmustremL6tT sTevorGlsvorulsv Ll(mgieumser Ll&lstr, 2 gmremrors gum, dammer, mastic
LnmiLh Flear (resin) GursiTmaumemN SEMTLILIGTE HlemL&Hmg). @I Gl 6lgetorblsvri sTeflhled
2 IHSTILD QBEOETET 2 MUYSSTS.
4.5 Gl 0l evor 6l swori
SOISSUULL 9T5E (Shellac) steoramin Lsnswllenar Gabbifleo smrss 9|6omsfium,
Gumr&si, Cum_Lmag (o) Cam_r Carggl, swmfléssiu@io. Bir Gl GlestorlsmTsmiu aursd GLILILIT,
GoCig6iT LoHmILD LIt o leumplsor Lrifn@l LwsTLBHISS60mL.
1.3.10.3 Qo @z svor Gl swrufledr &6iremLog 6T (Properties of varnish)
) GumEesarteami gpssiuulL urtfng Yrsresamsun STty GUTTH
CammmsemsiL ClsT(hHi&ELD.
i) GmLsarbemmi aflsorais 2 6T 9mILLSS5E Sl T8
i) Glogp s evTGlamTil 9)ip 58 L6 LOITLD Sl 6UTLOM S LOTMILD.

iv) G GlssuorGlsmmiil gjie SHeLuL L wrliLilisnu Glom6le st Glewnil si(hisafl_mg)
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1.3.10.4 Qo @ s svor Glsworulisir Lwerassir (uses of varnishes)

) wrsdler Ly eneo BiTEsrLors setrsnry GUTe Nr&rdlses Calfng.

i)  cusiTETITSGIL 60T LIl (BlemasuTleb Gl Gl smorGlsvamiil 6flsmev Loedlsumeorg).

i) @uogmGlasetorGlsmoni L’ L Ll @luimemss s 6g,pedledl(mikg) LTgism&sUILHISmS.
1.3.10.5 yGaime &g o @ s stor@suoril Ly, &id (pepp (Varnishing on wood work)
Gupuriiewu gwimi Q&iiiged (Preparation of surface )

QG semrGlemnri L sGaetompw uFiL weored st (sand paper) Gsmewr(h
GlusiTemLTssLUILGISME).

Wlp&F5S6T £&@E&F0 (Removing knots)

sor&sUULL 9 &g (Shellac) , prisr @remmLwn GCHisgs Sl
Qo Glsemrblstnil SHamhg) (Plp&&iseT g L& (g &aisemer £58 Gausm(hlL.

Qo @ stior Gl svoris L, &1 (pewm (Methods of varnishing)

Qumesaortsmil & Gy L&sms wrGasmeuilsar Gpurinis ermbiglLd
efRILLTLo6b L& Gauetor(HlLd. (6D L, &8 2_6viiTh Lil6iT @yemor_maug) L, &8 L& Coustor(plLh. STSTyesor
grflm&sem LwsTuGSSTo  Claramurear @lapsamearsGaesmarL  SHTiflan & semer
LwiedrLI(h & Geuetor (HILD.

1.4 HGosdrig sir FHismenr F Gaihsnast GLITHL F6iT
(ADMIXTURES IN CEMENT)

lGLnetonig 6T 2 M), Hetor_ HeT 2 smpSGLh Setrenio, ClioTeTSmS TSI SEHLD S6Temin,
Hifleurmey @ Mm@ urdllenu THTCHETSGL SHetremn GuTstTeuMmM I|SHSIf&HE FGloetTigsd
Casalupl srgl g CauHlGur L ser Holstingsir glsmesmnrd Camsemall GLT(HL &6
sTeTLILI(hleEletTmeur.
1.4.1 HGipstoriy sr FGlswewrF CFidksnas: GUITHL Haflar alensssir
(Types of Admixtures in Cement)
1) UVlememriiys sHevsmed (Bonding mixture)
2) @emliumsir (Plasticizer)
3) 16& @soupliumest (Super Plasticizer)
4) uepene Glsmeusdl (Antifungal Admixture)
5) Bimepligser (Colouring Admixture)
6) FrSsOLY womi B sfur et G, gGmams GCarsmsl GUTLs6T (Damp

proofing and water proofing Admixtures)

7 @®&H (Retarders)
1. Slememriiys sevemeu (Bonding mixture)

usnpw smemeny LrLifsr g el G Cousmen (Patch work) Gl (wpedry @euaisms
glmenrg Garisems (Admixture) Gum@mer LWGTLGSSILGSMSI. LD SHSTOISHGD Lg)
SNH&TOT&HGL @Gl Hee amentlenL JOUGHSSID LHMID el flsflasan @s
2 afingl. @& Gunems TUUT LHNID CFwnama LT Gursirmeumenm lGloesor’ snaTeiy ()
SGlnsuor_ gevemeui |6 Gaif S SUILGIRIG LG LD.
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2. @eoyiiumesr (Plasticizer)

GOPLILITEIT  6TEOTLIG FRTLOMEIT SDSTEOILL 6T SHvhgl Shememrsn Uswfl sTeflsmio
Hssgre GFimn gmersGarsmal GUT@meT. @\SHmer FHILOMET SHSTEMTILL6T H6bE]
ansmor surflEss Casmeuliu@min Eflsr germas @Gmnes LILETLGIOISTH SHSTENTmIL
uelIL(HSS 2 S Sng!.

3. 155 @emipliumeir (Super Plasticizers)

snsmmreE Fnks Ll eraflmwsmiu @& ST aussgl. uenfl staflm Gmnwrg 965
g Fifleir Gaisema gjsTameus Gmnés 2 e flngl. Cursssd CFnaiarsmes @mmnsss
2 S6iHngl.

4. ehemes Qsmevedl (Antifungal Admixture)

@g snsraruilh sang Guouriiamer Cuslefliur, LLEmes srarmer CLmsTmEne
ourmoed HHi&s LWETURSSLILOSME. eormed (Phenol), Lwev flsir (Dieldrin), etc., GLimsirmeor
@shE0 LuSTLGEDS.

S. Pmeplipser (Colouring Admixture)

@wmnens LmmId GEwnamsiLTs CaraaslLGID GummLaer Caimi L L Hinkismers
Gar@ssl uusTuhSslubEsrmear. finsmas Garhsen HndssT (Pigment) 2 ik
Hemeuuflsd Feleson_HIsir sassILOS DT @ems Camiugmsw el F&56 LHHILD
@nen Grmd urdssiuLrg. Bmfsmers GCaisELeurg snsmay urltle efiflen
oULTL SHO&s uredlyriuemes @empser (Polypropylene fibres) smamemiyullsor
Bimhl&EhL6ir GarsslLREngl. 2 Gors g smenh HnID BnSmes S STEI0 GlummL &6
(Mineral pigments) Gumsirmemey GG euTs: 6usToTEND S(HD GUTEHLS6MTs LLGTUHISSL
L\ Sedrmenr.

6. Fr5as@UY wHEID B sHAwr Serew QarGEGL AurgLlssr (Damp proofing and water
proofing Admixtures)

uriidled 2 plgpetinl L BT @\mliuems FiusLD sTerdGmm. sparammuilsy i ear@mead
LTaLD S6TEnL6nIL (GmM&s gleneerd Carsma Gummer LwstubhSng. jaiblesfliud wnmib
aflmis sbul, geidlefiun whmn srofun Goammmr® gyHwsr Brssmi Sl
GummerasemmaLl LeTL(hlEstTment. @lemeu smamenmuilesr susdlsmioemiu g HsifisSHlsirment.

7. @®&H (Retarders)

snsmoruflsr @niEn Crrems Hslub@ssan, B / Hewser’ (water/cement
ratio) eissmss Gmpssa, EEO&ES CsrsslILBSMS. (Weren Lt Sussiul(H
2 LGWrHGs Sunr Hemeoullsd o arer spaEmsmr (Readymix concrete) swmiflé@Ln
Gamflhsramauisr spemmpuflsr efipFfullsner (Slump loss) @I L gere| selisHs
Goisslubn s gimen Gsrsmsl CUTmEnsE 0SS sarm G, GuTgamrs
srfud st @EOSHUTS LWETUGSSILGEING. Cumid 6l&6mmm—gaGumsfils L&l
(Lignosulphonic acid) wpmid et 2 (1, man MMeEAGLLL sriuT&ESals guE
(hydroxylates of carboxylic acid) ummiLb 9;se6br 2_Li|&EHLd RO&SILTS CorsslLbSsmmeo.
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1.5 urfasd arba1 (PLASTER OF PARIS)
srEllSlrgeT 5000 g mrhisEnsE ety dlissms Sullw eflsg urfes sThms

(Plaster of Paris) Gummeort. @hs gmenem Hleneoreyd Feoreorrugsr s L LwsTLIH\SS6orT. ellisin
swmflass Caemeulin@in grer Lmflev paifls giHs el Sen_sHng. srerGey, @g) umfes
Mgl 6T SMPSSILGEDG. QMU sSremseafld unfes smenarg s (Hiomsr
usmflsEneE WG YHsn LWETUHSSII L G, e SHEUTE mhHSge gemmullgin,
aflememum’_ G0 Gum sl s Swmflinglein twsTUGSSUILGEDS).
1.5.1 urfa & srhEHT LiuiedT 6T (Uses of Plaster of Paris)
) smuuvmssafley sggin Gumrmer (Chalk) swmflssann, aflmenum G GuTbsmLIESST

LoMmILD gyeorissmrLl Gum b &6 Simfléseaild LsTUBIE mG.
i) LlmgeuTeT LTILSET Qem&sain, CILUMils&. enraeT jemsEann, GLOsYILD 66ToTemTHEL L

uTLILsemen it Glenuanid LssrLHSmS.
i) FlemeugseT EUTTLILIGMHESLD LIETLHSHIMS).

iv) n@msganmarsefle ey pilajsmers sflQeiuan, ud WSS S
LwsirL(G\EIm .

V) ouiies sl misefler o usranmsafl o drer Hfw @lenGlasflEmer  gemL S0
LwsirL(G\Elmg!.

1.6 spedlufuisd (ACOUSTICS)

eedluiliLiey 6T6oTLIGI, 62601 6T6MEUMN) 2 6UoTLTeSIm&l, sTevleumy LTUILILHEIMG LHMID Bjens
TBTLD sTeLeM| 2_swTiElGmmLD sTsiTLIsmSLI LMY £Sl6T&HG1D 6 jledliish gy L.

1.6.1 Hpedufuisd glswoinild tgru@id &riny Qurml &eir (ACOUSTIC
INSULATION MATERIALS)
1.gpell 2 (flGha &mbGI (Acoustic Plaster)

@51 Fmj oewfl GuTesTm S GILIT(hEHL6IT FlGlneiTenL Sabg GunILBHMG. @lgmer
@enp&amig (Fibrous Plaster) steitmitd s mieurt. 9|smaug) Sa&&LLGL Fewetr. gereurers)
Coemeuwimen eugyl Lommid GuTgomer ojeme| Fm SiemeTasT SLSEGLTN s Sivalusns
@m&s Goustor(Hd. HGlnstorigsir gjeTe| ojflsLmemmed 660l 2 MlEhEL GeiTemi LITSSSILIHID.
HCweirigssT gjeTe] Gemmeumermed auedlewn GemphGHID. 66l 2 Hlghs kSl
o smarfiil &6l (Co-efficient of absorption) 0.15 (pgeb 0.30 eusmiy TMILHES).

2. g0l 2_gfler5 @B &6iT (Acoustic tiles)

62601 2_flena ep(h\s6T g mflharmausafled swmflssiu’ @ efwrumy s semLsofle
Slen_sEng. @eumenm saumnpiled sTeflsmal QuTmSsem. @sinms ghseaflsr gedl 2 migrsin
SETEOL FNFSTTS @H&HEL. Sl JmMEEHSHES sl QUTHSSLTaTS]. Si,6TTs, MM 660l
2 Mlepas GuTmsTsEHL6T RLISI(Hismsulle aflsns gjHlsLomsorg.
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3. gL @Qluewens (Plywood)

Quiflu Lor&gietmgsd Glosiedlil SeTIPELILSTS HMISS e V0G| [HT6ITE LT
I smL_semer (aflsoflwit) @lemLpserr eeiTmisGlemen) GlamiIGSsTs @(h&HELTN S|H6E), @lgmenr
ugaAlmb Glsmsvor(h) L lp @IHSITLD eLpsuLd 9|(LpSSLD ClET(HSE SWMT&SUILHISG.
4. Csmempliucoens (Straw board)

meusCameled @mbs Coauduilwed wempuied usiuGSSHULE amLlrmels

@uin sl epaid IL&sD Gerhisg SumMlssiuGHng. @g Hnks el 2 Mlepfurs
CFwsoLBHEIn .

5.u5&8. ) 9|LswL (Fibre board)

@emeu @\ susmssefled GienaraEnHLCerm glemer @lsvemoGer HemSHmGl. @lemeu 3
L. s 12 Bl ey saTyeTargrss SmLsEng. @ma wrss.mys Gleremr
@uwiSréSler epsuld ySsL QaTRSE SWThSsILBHEDG.

1.7 19ammsivig devv (PLASTICS)

1910 mrOmTesoTgsd Hemmeigs gHle geralsw Gsmflsy psmerGsummey (Industrialist)
fiypswrarg. Sermavgssrarg Eafmrsmm GQurhluiliwed Gur@mlseafld QaTDTELD.
dlermevig SH&Emeng 2 mblemiE o 6t aumilss shmgsafly HmLsEn GUTmaTTELD.
Ulermsiolgs sTeTLG @IUMenSILITET (960605 FbSled EHLIGTTL (L 6T 6UMTLILS SH6IT6Nd 2 6T6T
Qummersemer Gar&0aT gjveng CaTssTCHI HWMTl&HSE an g Sifloll LT meTmE@Ld.

1.7.1 19emmeivig & Hedr L1t B6iT (USES OF PLASTICS)
Ulemmeivig & SLpsemor GLTHLsemer SIWMTSS 2 56 HmE.
)  Gsflussmm Glsm ig LHMID SLpayd Cism e
i)  euememe LOMMILD HL_6wL SH&(HIG6T
i) gjeorgmy GeuLllGsuTagedT LoMMILD GLOMEVIg I
i) LhlsoTems6nT (GLpmiis6T
V)  LblstrasmLiy Glum(mLgs6ir
vi) geor eflfiiy Glumyer
vii) Llstraflemss @ QTS SHs6T
viii) ustioTsweTLD LOMMILD 6uTTTesflela
iX) Geflits Bemrs e Clesain @Lpmiser
1.7.2 196mmreivig & Hedr @1sm & H6iT (TYPES OF PLASTICS)
Caulusms I sf&Estur Gomnsstam Gsiwn Gurg Nermavgsdlsr gesrento
Lrmu@EHng). Gsemeerl Gummsa) emmevie & GLosyid @lTstor(®) eusmasearms Lfl&sLInHEHmS).
1) GirGLom Slemmsivig Sen

2) QsirGur Gelipni feaTmsivle S
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1. Qauiu @er emmevigpd (Thermo Plastic)

@meu GeuliLILGH\SSIDCUTE) (HSITSMLD, & EHMLILMSSILCLITS Slg6oTLomseald Lomms
SnlglliEmeL. THSHme (pemm Glaulinn mmid @emenw wrmel wrml CEwigren Wimgieumrer
S6ITEHLOLILD LOMMILD SHlpetTd SHeoreniowjid Lompl Lomp)l ClLWS SnlgSHTS @(MHSESLD. GleuliLid LMD
IWssd Gsmarh @Es sumswrer emmsvgsms CoHmaustasnu 2 (HasiLHSS60LD.
LTHMS& e Geiug o Caidluflie Sersnwemiu LTEHSSTS aletTenrn @) mse6aieuor(HLD.
@601 (Lp& L EeaTemLy eTsaTenT Glesufls LismLpW efsmTT&HSLILLL 2 SeuTS LeTTeivly 55 S606rT & L
Loml 2 weud GsrBhiSg Slmous S(mLou LiLeTL(HISS60mLD.

2. Qauiu @i ermeivigd (Thermo setting plastic)

@smeu GuTgomeer Glauipd WSS GeTHiGE aumisE Gurg) s 2 nFurarsTs
rhleflGiEmg. @suaims Ularmsies Gleulin @lem, WaTmsivips Fleneusniu SLES) 6 Seme. SLOTT
127°C s 177°C ereydE QauiuiubiGgnturg) Fameowmsr aipaisms JenLwd. b
alpaIS5mS GClsTGugid GaiLGsSamme @larss6aimGar, wrpnGer wpwrg. Glairi
@ni@ Nermevgs, gpasamTs wHND Soams oSifos samrsdln smmun. Gaulu @rg
Nlermsivigs 2 miSlumeorg, [HERTLET6T 2 MP&HHS Onlgllgl LOHMID Slgpeoromsmgl. GLOgILD
G@umpSluflwed LissTUIM L9 MHESLD 2_S6|HM ). L6 austorsoaisafleid SlemL Sl g).

1.8 PVC

1eilé stsarLig) Led] ailsmenred @ GaTmEmT(H @ LD.

1.8.1 PVC sgal, msransosallsr ojsmidge sonixksit (ADVANTAGES OF PVC DOORS
AND WINDOWS)

) PVC setremreusst HmID S56)56T, Sl ailongsm&aid, sLLGsuliLflenso 656 Lommid Semiu
TSI &G Hmetr 9|hls gjarailed Glsmer_smeu.

i) @lemeu Gimd, gyujeT odMID Slmedr GLimsrmeuMIlsh 2 wiTSTLD ClsTemorL_sme.

i) @emeu LLEB6MEDH STHITSHGSL SHetremin Glsmevor_smed @eumiin eustoreooriiL,&Gem, eumsoflsia
L &CaT Cxemauilsusmev.

iv) @mel FILILSSMmS 261 9IS SSTSH SM6IT 2 L LLIG.

V) PVC eypodenpiletr eugeuemnliumerg Gleulin @olisnuujd, SLSGID G56IT6HLOGMILILLD
(conductivity) @emm&s @@ FMis SIS S6iTenL 2 L ILSTS LTHNISng.

v) @eaummileor Gpuriy enpenpiurs @@UusTe Hefl urgsriy geeg LTy
Gaemeuuilsusmev.

Vi) @lemed QIT6V(E; ETENL &EMMILS6m6LL. 6T60TG6, EHESILIT(EHS60 LoMMILD T(HSS1EF GlFsveug) sTerflg.

vii) @emeu gemars5g Comeusmenyd Uis5H Gainn Gurml@h usGaum aiugmiseflaiL,
susaTsuoTTRIS61fleYILD, GevsmeLiLim (HIL_gmiLh SHlemL_Selsarmeur.

iX) @emeu sad eumemhg GCETHSGEGWL ST 2 MLILGTH [HID OJ(HOLD  6ulp6ILd
LOmILD 66 S61fl6h &6, S6iTerTE0SMET SILMIFIES (Lplg LD,

X PVCsgasemenuL, seramsisemsmuL Gum s gieus) sTeflsmers).
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1.8.2 PVC sga] msirarsosmefsir L9yH so somigsit (DISADVANTAGES OF PVC)
) PVC ssaseEpn, sdararasEph sHwublonrgs GLmsaled wl @G
LwetTL(HSSUILIGIE siTmenT.
i)  @emeu LTGISMILDMEDEL.
i) @eamen HmEGsmens (Screw) Gamen(h @lemsmrsEGurg eilflse soUBUBSNE
euMLILIL| 2_6IT6IT .
iv) femmeivigs SS61G6T LIMMILD FeirewsusefletT CHTHMLD, LOFSHSSHEUST LOMWILD F6UT6ure086M6ITLI
GLITeL 9ILPE LUMMILD 616V [HILILD SUMILIES6MEL {606V
1.8.3 PVC @iprulsr gsmiga somigksit (ADVANTAGES OF PVCPIPES)
) G Llsa|d 6IaE fTemL @ mnESmev. sTarGey, 6Tafl ST smeILITeaTeULD.
i)  U&HserHMID LLERemEES6T GLTSITMeIDMITE LTS S&LILI(HiSlsamsv.
i) @lemeu mevev LilsiT ST QUIT(BETTS: @)(1H &S S
iv) @ CgmeuliL(hid gjaTe| LHMID 2 (Heurkiseflsd e slerms.
- TCT P
V)  SLeGILSILTE @Ml SISSHTS (Pemd L& L @miy@Lymil, emrnimoy @Lmi
Iy Hwsmenm afl @lenei aflensuineSlamsorgi.
vi)  @eumenm eusmeTLiLg) LHMILD Gum(LSEi6g) sToflg).
vii) @emau Coemanurer susdlsm (Strength) mmid e FTHEGSHH TSl F55 (Shock)
GlsmetTL_smel.
iX)  gilusgetmeniowerer Hen sT(hSg) Glesvaid GLmg) sTHLIGILD LTEIIEmL SHThIS aI6I60S).
X g fliasmer Smmhigadl Nafld sl @\mLosmu aflL fpliurs GeweoLibhilsTmeor.
1.8.4.PVC @prullsir 19y £ sa_sdnagksir (DIS-ADVANTAGES)
) GonEs GleuliL T S6iTemio 2_6mL LLisne..
i)  efifleuemLd GetTemLn gHleLd
i) Fovsuems NellF Gymflsv B GlFsugin CuTg) g&@LpTuilsT eurgame BH&EGE Caragme
iBiflear giemev LomMILIBSIMS;)-

iv)  &menr 2 1 s miseT 2 oL w Hlafd) Gumilsensr GLni6g) Slgeorid.

1.9 pafisr &1° Hiorer GurmL gesir (MODERN CONSTRUCTION MATERIALS)
1.9.1 G ymibé&eiv (CERAMICS)
wefeor Gamfld mI uSmsWD Sefloser LHNID 55 QuUTEHLSmeTS CleTaT(Hid
Ganiugsmed usiubssH swumflssiu@n CGurgmlasmer GlaTmilgsv ey SwmFEmmLd.
Qermilssn guerg Sy LOHMID SoT OSHT CUTETHMMSMTS SLigl SH60
LwerU(hSSILGEInE).
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s_[Qurarsde uwsru@SsIuGib Qurgierer Qeymiléd Glum L e Ser aipLomg):
i)  angmyever / Qurgleures QFTmAlS Hevr ep(bl&6T

ii)  Garmbls Ly @ s6r

i) Gegmils gjp&sm eor bhiser

iv) Qarmhls sevremrmy e(blS6T

V)  (POMILD LSTUSTLILITET 6(h1S6T

vi)  ISismeir sp(hlg6iT

1.9.2 s:arswrmy (GLASS)

UgsLomssl LLmoGaGw Sys Hemeoulsy o smemr e GlUmmemer g &L (H5
seemaillsmme guer Gurmemer S Curemms wrHEPl GupiLGLD GlumweT  SetTeTTmg
sreL(hSmgl. Semeimy  opeigl Qaflmw 2 MlErESHE G, HLESHE 9IS WLHDID
HrSluedls&som lgllgl. STy 6 Hokg arsmiyl CUTEeTTSaD, 2 L ILSS:. gl
gearemwemwl Guppsrsen, Br, srom srsmrer GCaudullwed Gum@EmL &erme
uTHS&ULLTSSTSHA|D 2 fargl. @& um gusrar flpnseafld Sl saliubog
oL (iflssurmoey Liew auiflseflsh @aumsmmll LeTLHSSS GlsmeTareum. aLflSsL aller&SsTa]Ln,
556 Femere GLETOSTTSHR|D, MEST afleTéEGasammsald, SHLLsSMMTSaD, Gsmilhsemame
&L gL 156160 & 601 ZFMLS LD GILIT(HeTTS6 LD LissTLI(hIEleTm 6T
1.9.3 hsr&mariGumrme’ gsir (ELECTRICAL INSULATING MATERIALS)

Wlssrasmigll QuTgnsmaseT steTLen kS WsiTamT QUL SHNE s SsL s SemLsnw
Qarhsseuen GummerTseus, ilsramsems sfliums SHamaullh sL58 @\ LwsTUOSHng). s
g Wer syl Gurmenmerg gHsuls Wsramils $ner 2 mLSTSaln, 2 Wikhs
Lilsira&lemin, GlauliLgsre allifleusmLud Semmw GmnESSTSD, HYHsU S CallLsms
SLS5FIUSTHALD @)([H5560 Gousvor(hLd.

SOLOSSIT, LDLD, LIGU6NSS S6u0TewTly, Litugmer, muur Gumsttn GuT@bLgsr GlLmgieums Llssr
syl Quremrs LWTU(HSSILGISID S
1.9.4 BewdksRNdFFmidLsd (FLY ASH)

Ijewreuihlsar Hlemewiiseafled eflssiu’ L sfufislmig CuDiLGL ef sSsGLIGILTLeT,
Hlevssifl mboLe stamiLG\EInS. @8I STaTSifi g eI Glsnsrd ComsmaLl CLTmeTTs (3|65
&lGlnegorL_, LoewaTsy LOMHMILD @smen @ITeturigssr LGS LompuiGlummeTTe LWSTLRSNGI. &mNHS
LUl e Qauliugms L S&InsTaa|n, Galiun whnid FLILSSms i QaTsTaugnsealn, s
el &sriy Gummermsayd HAmnhs euedlemw—stenl.  (Strength to weight ratio) o mi
all&Hsréamrsmain GunmisTarg.

1.9.5 pfi'iFib (GYPSUM)

HCrmmid Gubm sredwib soGu (Hydrated Calcium sulphate) sfllisin sterliLbhEm s
@151 QsuetoTsmLowwimest sruLlg sLb GLIMsITM G, @)5 Bifleb SevLILoms SenTug snigil GLTHET Zj6bev. @IS
L (hd SetrsmLowjeirer GlLmpermaL LiLsTL(BHISIME). s7Clsurenflsh @) allsnraurs @mid 2 miGumELd

S6ITEOLD 2_6ML_LLIG].
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1.9.6 piui (RUBBER)

TUUT eTeaTLg) sTeomeGLImom (elastomer) steayd gepusSSILGISINSG. @8 QLM
umedlorr  Glumger. meir@ elfleumLbg S@EHRGL ST, SGUlpSSTs 2 T
gemsmLsmiLiLd GuhmieTarg). Glens @uwimens LHMID ClFEWNme 2 (HauTSSHSS0 Sl &Slnsg.
I|eoTed S QU e, aemahgl CsT(h&HSs Fulgill UL LTSI, 61 (HILD S6ITEHLOLIETET
Gur@errasan, GCammavemulUTSaD, IYSTEFFmU STRIGL suaoeod i CHmsL
GummermaaiLd Fuur LTUGHISIDS).

1.9.7 go 1" L_smiol'i 't Guim L &sit (COMPOSITE MATERIALS)

@ramr® goeg IsNEGL CupulL Gumr@memer ey GCHTILSET eL6VLD
S L&Es&am W GuT@msT sl Lemwolyl Gum@merm@. @&saw L Lenwliflsr wmmiu’ L
geimenLoiLiLd, eilsumioms Gleuafl&Esm _(HIb SeiTemLowLd @)&en L L sniolifer seofliu’ L GlumpLseflsor
SerenLsafledlmhs) (POMIID mMILC L STe @) ([H&ELD.

susdlemin, GlaliLsme SmiGLh $mer, aflmmiysssmnn g Eumblsar el ufls
CouGmns HefllbLTmemeT ST gD & L L snlolill GlLmmer FnhsSTs &@mSUILO\SME. (67.5T.)
Slsmeray, eugiep Lo’ srersfil (R.C.C.), dwriedlilips suesd (Pearlitic Steel)

GumstTmemey.
615 GuTIT &5 & 6iT
LGH-
sflwrer aflmLsw Ca5MEOSRS5 TSIS. HiGuer 1
1) Geuullev, wemip, Lsefl DML STHY CuTsTVEIHHID(HHES LTSISTEHS jMLo&HESLILL L
SLLL Sdleir GpUGHSHE ————— ereoT)| GlLLIT.
3) el 91 Gamamussan @) s ey FF) LITeLIL_6mL

2) smisurer s smrseafl 2 FAulledlmgl @neurerid aeny sflaumsr flsnsvuild gemosaii L
LIFFL L SSIE ———— eTeorn] ClLwi.
3) anfls 1) @meumeTid @) s eor&siflay ) 6M&LOLD

3) emsLNTSMET SMhIGL GLMHL({H SaLLolLLoms gmuSSLUL(HLD LD {6ss)
@HIOUTTETE FLLLBIS(EHSHE ————— sTeoTm] GILILIT.
I) Ume UL 6mL &6 ) SIVSES LI @) 2 wiyid FF) &n_6MITLILIGITEITLD

4) sflours gmWLSSILLL @lT6ur(h enSLITRISMET 66T MMELI GILIT(HSSIUS6IT CLPSULD

I|WESLILGILD Fo 6D ————— JLSD.

I) UL &iflhg &.emiy 31) SINSFEL L& Fo 60N

@) Bauppd sflbg sy ) GNISG oI BSgMess (6
5) seummT Lsvemsuilsar swmflinfsy LweTu@LD sSeommT @enpullsr F&aign ————— .

2) 33.3% o) 27% @) 15% m) 18%
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6) &I Fw6ny SLENLILTETG) 6Tem 9(6vNSS JEISSSILEL ISsu’ g sl ——————- .

o) 22° ) 10° @) 15° ) 18°
7) semmt Cnefls saLlipeir (AC sheet) Slglo6ir ——————— LS.
3) 8 mm 3 5 mm @) 6mm ) 7 mm
8) Gllgmsv GLrsvem T SISLOMS LILGTUTL lp6d @55 LMElD ——————— .
3) QST rGgein 31 SHTL&IT @) Gsyemm ) SLOLPETH
9) sustITEOTSE6IT (LPSHEITEMLD 2_L &Fn )] —————— .
3) 2_euriLiTesT 31 SlpliLenL GlLm(m6T
@) Bimid S(mLo GlLm(meT ) &emiTLILIT6HT
10) auaimenrgEed CHemauLITer HimSemai GlLm ———————— LwsTUGSSILIG\Sl6aTmeor.
3) urliyGumpeTEsT 3 2 SRTILIT6ITS6iT
@) FimLhlser ) SlgLILIemL_LIGILIT (6T &6T
1) Gmefluresr gyeilefiu s&biseflar SlgLosir ————— LOLE (p&Hed —————— LAY
susm LTNILGHIEIMG.
9) 0.2, 0.66 3 0.7, 0.9
@) 05, 0.8 m) 0.3,05
12) ————- Qamflhsrensouiladlmhg Gunin@ELD sifleledphg Gumiu’ L ety

wesorGlasmetr(h Feulijflm Cxefls sabssT GEininGEnsg.
3) Guiin 1) GsLilsa60
&) @iy wimith 6TeE ) Sjiflsfiuwin
13) ———- [O\&61T, serfloesor LHDID S6T &S Gurmefls @mEs swrflssinbEnsg.
3)) S 6T0T6UOTITg. 1) Glemils @) Bevsasfamous ) Flur

14) gjeumev Lhler HlemeuiugHlev stiflssLLL sifluflsd @mEg QUL ——————— .

9) ligid 31 T @) fevseifl gmbue ) gemoremTmiy
15) LI 6T6OTLIG) ————— 6TEITMILD BEMUPSSLILIHSMS.

3) uaGaTSmSLIGILITH6T 31 Glaymil&e

(@) steomeroGLrmLort i) eflligin
16) KGrHm Cupm Sredhnn ————— 6T6T ) QIOYSSILGEDS.

3) Fleussifl mbLisv 1) Glemilgen

(@) & 6toTEMTITIY. ) efllisin
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i@ anrgamgsafio aflamLwef]

LogiGlLiesor 1
) p&CaTemT augel 2 SSITSSl6 TCSHID @\ UM S6ifletT GILILITSHMET 6T(LYS.
2)  GumGlssrGsmufser eLpeiGILITHL &6 WTemey ?
3) GG sTeuEUTN) UMSLIHSSLILI(ISloTment ?
4) S 6MLILITEOT o 6WI] 6TEOTLIG) LTS ?
5) & LmLD &flh8 &n6miy STETMITEL 6TedT60T ?
6) STSHSFLLLD GTEITDITED 6T6IT6OT ?
7)  omieys s emmuiled 2 wie 6TEOTLIG) IWITG) ?
8) anon&aflay 6TEITMITEV 6T6IT6OT ?
9) Gemils b \saflsr 7GssmILD @) auemeSemaT 6TILIS!
10)  semorsoormiguSlsdT 2 LIGILITShIS6T @) 6T0Te 6M60T 6T(LDS
1) LwedrLmige0 2 eirer sTGEmILD @)( LAl6ITSMLILIL QILIT(H6ITSH6mET Sn_)15.
12) flessifle smous steusumy ClupiLGiEng) ?
13) ‘sfllign’ upml B gidleug wirs;) ?
14) sl sl Gurersdeo quLiflsr sFEHamid @\, 2 LCILTShISmeTs Fnm)is.
15) &e L Lol Gum(mEnhss @rsr®h sThSSISSTLDS6T S5
LSS -2
e@fl@m aursHwuniseafied aflewwef. LGiiGlLesr 4
) OGS SIS (h 6TEITLS) WTg| ?
2)  S6UEMT Y| 6D 6TEITMIT6V 6T6IT6UT ?
3) eustoremoTLIL, & SissaledT (Paints) LILIGITS6IT WITemEM ?
4) sefln ouswTeILILESSEGD e oI FGSGW 2 6T oilGEuTenissT
Wwimsmex ?
5) umMfe& ShG) eTemLIG) WG] ?
6) sLUGILSSTIY 9)(H&E (Weathering Course) Lml Elmi GHIIL| o167 S
7)  I56U6U Sn DISEBTEI &(GSS6IT Imeme ?
8) Qarmilsev upm b oifleugi s ? ssECHID eLpsiTm aemss GleTmLilsen LD 6TL)SIS.
9) lsirsmiyLGLTmeT LN ellerd@e. (Electrical Insulation Material)
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LGS-Q
sm&Esrs aflenwefl. L iGLeser 10
)  gmussl(hisefler (Trusses) aImEES6T WiTenal ? 65l6TE (G 5.
2  @munuid sflEgs o, @merssiu L @mUnn sk sy g Suaimemn
NSHLTFILHSSI5.
3) ST LVMSEGLD, SISSHTSLPGTLD LLELILL L @lHLILS S5GISEL 2srer
NG EHITEmISET WTeme ?
4)  TSHTEUG HT6IT(S) CUENSILITEOT 6GTOTSTOTLILL &8 LMl 67L&
5)  uemLpw LodmILD LSl LorGesmenssEmes S eusITsmTLILLE & LL&i (Lemmemi alaurfl.
6) GaNMSE Slelnetor astorenTlIL,&s L&D (penmemill oIS E)s.
7)  Uermevigserdledr alsmaseT wimened ? afleurfl.
8)  uemLpW LoHMILD LSl @)(HLDL LODMILD 6Te%(E CosmevssEThS @) 6LETITEITLILLES: LLSLD (LPsmEmIL
afleurfl.
9) eusttTewILILLES GNMSS LlstTaimeussteunenm aflaurfl.
3) IjgpliLenL GlLim(meT 1) fimib S(mLd Glumweir
@) Lt Glugmei FT) S6mITLILITE0T
2 ) 2_6UILILIT6ET
10) fm GOy eenrs.

I)) SITThIEGESTILD 31 ugeIL{HISSIS6 wHmid W GIfSE560
@) 5 UQaILSSTIY HES
1) Gulgmsv Gmia swemr unl elleul.
LGH-F
aflifleurs aflenLwerfl. w&iGuesr 20

) &MU6YS Su6edf JMSS 2 6D LIeD aUmSILTET I oL gemsT svnil Sjeunenm aflaurfl.

2)  cUGITETUTSHSIGHT 6LEMEES6T LOMMILD LieiTas6iT WiTemen ? alleurfl.

3)  eustITEOOTLILL &S LI, &ild GLITE;) SeusmSHlev Gismerer Gousmigiu (PS&HIL @GMILILISET WwWiTsmed ?
afleurfl.

4) o) el ereorugy) wing) ? Vel ss6| Fersarasafler 9)amig. somissT HmMILD LT
&n_surBigemer 66w,
3y el @umlsefleT 9)am)ien miGsT HMILD KT Sle. hisemeT 6T(1L08)I5.

5)  &lelsr@L6ir LILsTLGHILD SGlemewr Ca&HamaLibLmmLgsr (Admixtures in Cement)
wrene! ? ellems G s.

6) melars & eyl QUL seaflsr aimsseaflsr GuuTsmmear 6Tipd), geunsmm efliflars
oSl6m S .

7)  Gsmid angnms mafsr sl GurpLseflsr GLwrsmer stwpd, Dnumenm ailaufl.

aflenLserr
19 2% I 48 58 6 7@ Y= gy G MG 2=
1)y 1498 1B)E@ 16
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V@G, - 11
iy S’ 1 10(HFH6D (PLANNING OF HOUSE)

2.1 gyplapsmid

o sTeoTLIG) Laufls eumpSemaullsh ojpliLienL & Caemeusefled spetTmrlmg). LIS TS Sa

weflgerr ST Gewlmlmus Gmssefly gmusgs OsraLmer. weflsaflln HrefsL

ausmihgeL6ir, Gsmlompu wmmn gileflue sSarGillpiyseafld eueridd U L g

weflsaid @56smild auamFflmus sameGsF sTesuTsHls Cammr®, Uil algaikisefls

S6iT G lgW(HLIEML |MLIS S| H6OT HSSHMSILILD, euFSleniLiLLd GlLihSE)8 Ol smevorL_meir.

2.1.1 &’ 19 &1 sjai1funb (Importance of a house)

i)

v)

afClLsiTLg SMS6T, e LHMID QuNmSILTS SLsGn CuTmHLsmers Glsmear®
2 (HEUTSSLILGILD JiewLLILT@GLD. )5 SEUTS6T, SHIT, Sn6nl, HoHe, FITETIS6T GlRIHMITe)
Q&L Hearergl. @nE srer weaflgear Qeaueaflymnssder uyurlumer
ampsmawlelmhgin, saumausafldlmphgin alGUl@, war gmuSsEn, allnSEL
seeuf LI SHemg BTl mmei.

ofh GOwLLsSSHarmr g dHs Galubd, Gefli, wewy, Huod WOHMIL Feps
aflCyrdlaafl_LilmEgiIn smiumhmifleTms.

afliped smer GOLusSer gyemiamaln, uresSdlammain LsmersaiLbSeTmmTSer.
(U 6(heul QL HRISIILLE) Liflhgl Cameur(h &L surpsems sump oI 2 gajSlng.
Gy murseflsar Gurg GeaumeseTrear &g, Uflommisen, gl glmeusseo,
Qurplsmers Gollsgimassa,a580 OFilgn, allmphdearmr arGarmms, sl
QurpLsemer GeusflGmmsn (WeeuamdineL, SeflEuflsr GCasmssarmesr Ligsse,
6lIG6(HSS6D, 2 MG S 60, H6IT 2_L 60 &S0 6lF1iige Cumsrmeunmih@ELd a6 6(h eHLIILILITS
I|mLSmE.

weeflgeir Geor werGlaipslsmar ClasfliLbhssan, &6 mswrss GFwsmuLajn ai@H
USFSILITS 9|emndlmg).

vi) mevew SHLA(H augeusmwsasliul L af(h wemmey (privacy) womid eiile] eflliLg e

vii)

SLerrsdmer  (Spflmamus GoOLusHarmse Iefsdng. @& Inirrsaflsr
S, EH6mL0, CHTS (S, GHILIGISET LOMMILD LITSISTLIL| 2_600TIT 6| &6M6IT QAT SESl6TM S,

il gegrar @ seflpur, GOULuSSHsT uTroufliun, SMTFSTIL LHHIL UPSS
QNS SHMmISmeTL GlLmSlesTmTeir.

viii) 2 L 60 &oaierd, Gomeullsorenio, (pgisnw, ailsmeus Seorenio, 2 L 6) 2ereord @)sGLITsITD

ix)

STy hsaflarme Shsmars S0 sHaallsgs CQaemsrer Ypwrs GHLU
SIBISSH6TIT & (EH (S 6L L STEULD SHEST @)L_1D 65_m(ESLb.
ai(\Lh g|56tT SO GHLUSSle GLEmLamiL alleTs @ Lh FemaromEL.
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X) GOLUSSET MMISEMES STHMmSS SiuraflsEn onsmseafle aiEh aammTEL. 95
L (Hflsato)] 6a(m BT tg6ir eusmi&Femit BT (H waseflsr @GuulmiLssamers e
JjereilL_som.

GLom &Il ST ewTRIST HeVEST( ol lp6iT YouFliusms il 2 SHeElng.

2.1.2 wanaruisr Hsnswisnwii (Orientation)

L omTSSIL sumpelinG & g,ifliu 66, s&gLomeer sTHHI, wenL (LPSHESIL GILMHENS eUETHISET
Iufuorss SnSILGSEDG. e Glemeusaflsr e wemsTullsh AIFLILRITSEHSESS
ShiE 6JOLULT 6Ustoresorid LMTSGIS Glemsrer Geustor(hid. @M@ Lwemeoruiler Hlemewemioliy
WwsSWTssS SHSILOEDG. Srmaoufs gifiu eafl 2 6rGar 2 sammid, LsHSH IHs
gperfliLmed LTS sOLLmogid, aii g 6ot sumuflsbasT LHmID HenagwenioliL] @5 sGausmr(Hl. STHm)
&GS GsemeuliLIGID GLmg) 2 6T6sT QIHLSN(ES GTDMEUTE)| S60TETSEMETILL, &56SEMETILLD
IowssIs Carerar GCoustor@ld. ol iper WeTUMSSH STeUTTD @I(HSSH60 Hevsugl. Lieofl,
LGOS STV |6DMES) QUTTLONILD, 2 cssmrssTmm Snlg Gleuin senfibg 2 6rCer au(mLbLIpW LD
SMPeuTd gemnss Coussor(hid. esuGleur Sysmoud Kool Gumid Gawsum’igmE U
Iempuilerr Hemgwsnwly emww GCousmm@Hl. 2 srramrursl usMdld I Haewrs
2 LGWIrSILESSILGILD FemLolsd gjenm, ol s HPsEL UGS (9) ALSEL LGSl gjemLoi
Coustor(pd. Gamdled gjsveug GCHaTCumdld UDSMs Iemm emwGaustor(Hio. GLogyLd
LlsunImmssEm&E GCuTgiLomser sTHn), ClauaflEsLd aipLbLIg jmL&s CalsT(HlLD..

2.2 afii”_ 1) wenarsmul CxibhosHEHEN
(SITE SELECTION FOR HOUSE CONSTRUCTION)

LoemedT 616G Locoflgeordy Sjelilen, g Coemeuseafled eeTmTaTSTe, @l&HCHmEEMIL
weeflgetr (pgedled semaflBLSmes CaibesGILSsT epsuld LTHH QFiig GCsrerdmmer.
6UGlUTHRIBLD SEIST eumLpmTafled Flpwl GlLHLILETSmE e (Hlosner aummiEGaiHain afb
sLhoudan GeuailGdarprissr. Gu@LuTrGarmi Iw&sle adfsEGL ELSMmS
rHneGsT (9) i wrHneEsT @lime. gy msulearmmsy wmer CaMmesEILSNID aifH
sL(heudlgid Gurgomer gifle) gieufluorSmsg.

2.2.1 A’® wenarsmmiys CxibhOzsHEHDOOCUTH Zaiclds Galawrigul

DJLDF MBI 6T

1.ypflsnsv gemwiiyssr (Physical features)

i) ef( sL W Hleld porusmsr algaId, HreT@SLMLLD GseflaumsT srismesemsT Gl&meor.STs
©\(58GeustT(HlLD.

i) Losmer gjemLSESLD @I YmEieTer Hovmisemerail Glol (Hiiummser @ Sl enphi
GComl fiH&mos aigild aueTemTLd Jjswioil GeueiT(hid. 2SIGLITeTY LWemeT GluwilHUILSDE
TOMSTETME.
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iii) GuoLmeor @)L SHl6b B L ipeTTe0 AT 68T S THLILTSS Glsifl.

iv) smpeureor @I 1b g CrTHEEHLSHDEG CaHb almaraisGi. ahareafld wemyp B Csmid
sTLIGLITGILD FFTLOTSS @)(HLILIST6D FF, GlSma: suMpaSmn(E sThm @lLLomss gyjsmLohgiell(hSlsrms.

v) ol (b wemeet UL &G (9) CanNE@LuNTES Hleurs @YmHESTe STmm) aIsH HeTmTs @[S ELD.

2. etorewfleor eireminser  (Soil conditions)

oIl sLBeusnG (et Lerenflsr Serensmil LGETESS LMTs86aistor (L, @) aih

s HWGUTg) sToU@LD y&Sleneasemer sailisg) Lewrid aSTLLTEIMS &mmS L.

i) &efloeior 2 erer [Hleud ey 2 pflEran Seimemn yHMSTL IHled GevrenfiT CoHmef EMEGLD.
560 saflnsor LAl oI s (HasnE 2 Sheghn. HGCHELID WsTHUMbISTsT @I L
geuorewteny allenrailed 2 Mlgrsi GeiTenlo 2 LIS SILLOTET FVHUTTSHMSG I|eHLOSHES
(PipILIg). GLOGYILD LOGTTHLIMTEISTEOT @)L LD GSHM_L LD {6mLOLILIGMH(E STHMS606.

i)y utemm gl gevHeurmd 2 MG IenoSHsomd MM LTemmuilsd 2 srer Hi
aulgIITgl LMD Hewrm GCoreT@hiaugld isad sSigarnd. GCualid gfsn Csvaflss
Goustor(HiLd. o4&6Ga1, Lmsmm [Hleud eIf s Fmliurarg 9. Lrenm Hlagdlh Gl sEmL
susmyrgl. Glauniufey srevgdisy Fleuin gjlaLd GleuliLinenL_cigmeo @lradlsy GleuliLioms @) &@LD.

iii) Q&6 aiGs L, Gouriiils Wimgeursr weiramid, £6p 0.9 g 1.2 BiiLT sl
Sl 6uTLOM6DT Lo6ToT 2 6iTer [FleuCLo 2 &S ST(SLD.

3. sisnrgry sugdlaEer (Sanitary facilities)

i) i@ s ensTemiE Smnfl, Hevrenfi G @)(mS560, FiNiLl @G6TRIST LLMMILD LITLPEOL HS
&levor 161 @)s060mLae0](58560 Cestor L.

i) ei_(uemanumEle Gurg sSfliumn wHmId sTESSML @smon @(HHs GCousT(hin
6TEITLIEDS S6160TSlev Qg meirem Geeuor (piLb.

iiil) @OWuUsSSeT st SMHE WM OGS CsTaLd, GCamfllusmmer, CgmilheTme WHMID
s@QsT@/emfleEr® gmlo Hasmss Caimhels 015560 &L Tg.

iv) @, STeugdled LeTeroms @lmEg, Wstrert @Glemusmer Glemily GoLrs 2 wigsliuL
@I_rismer ol L slL Caiin| GalgHN &gl @S5SHmaiL neworeunflsT ShiEL Slmeir
Gmuars @mOusTe gevdaunmn 2 mSurs owurgl. GLID LmYSSTSSHN
sevmremiit CHEIGLEUTE SITBTHMLD efHaIgIL 6T i, Glgre: GuTsTm L, F&l&6T sumaLil_omsein
Lomfl, QY CrTSSILSHNES 2amy) eflememails @Lb.

V) agsumear smmi, CurSi QeueflFs(pn, mow SHeorewii uFHD, Lelwr SSTSMT
ausdlsEmio Hanhs afl (HLmearamius CasmOsbhlug 2 shs5g.
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4. peoL(penp eusdser (Practical Conveniences)

i) oI sLOwW HesdHer wHiy el Smass Gl jemwhgleTer el eugFHlsmen
Gury 58! I CLbHElsTMS).

i) werefl&am L Ld, SUMs Sk HlemeoiLid, GlLTgis CsramaGLEiflemeuilLd, surki), LomSgiaILneneT,
Sirgeu ell(Hd), YhismeseT (Mi&6le) g Sliuma BLhg Gl gMTSSl @ms@ELnmm)
@IL_sms5 Caimh 65 [H\6E Gauer(HILD.

i) eihs G @Lss5mee, @ruile, Cumng Hlsmewd GuTsm CUTSEGMTSE MFSlS6T
IDULSTE, IaIeisgD, usraflsa. i, soprfl g du @I nisEnsEl Gumieanr
S OILLSSetT (6 UFEHITS @) (SLD.

5. &pgid ypGgeirentn (Neighbourhood)

i) mevey (eTGeTHWLMLES SHMULDSSN e Hiemer anmiGngTe  GOLbuUSSsorflsr
Birhsrorer wEHPEHsE 2-5STuTsLD HenL&ESL.

i) mECLTH Uil Gmsuise snmliLnsHo aufiuarnsst seps FHullgin, CuTEeTTSTY
FfHflL @armulLsd SGIHYUmLLMTSNTS @@MHESGSLUye UTTSS @LSmssH
Com0z[H\&e Calemr(HlL.

iiil) @@LuSHeTlsr LTgsTliamu wearls Glsmer(h B aTearmmumL ks @I msaflGa,
(PEOTCETHMLD BIEMLILIS Snlglll @L_EisefIGsur LsmeoT eurTEIs Geueoor (HILD.

iv) sLOMI LGSl emer gmBEST LsSgemiay G amsuls SL& STHnIs
Sl 558 sn(ld. 965 Fuwd s sTHMl Goarmenr®h 2 Ui sons Bisgleflaerme
ol tg spieirerr @\mLoLiLt GlLim(mLsemmenr SjsvLomifl, @) &6me; S6iT, E6aTSBTELE6IT LIMMILD &8 6|6 l6oT
sSzHIILsT g Smel allsrailsn gimilp&@io.

V) CUTSE@GMTSSATTE HULSHonlgll 65, JYUSSGET CUTETMEMR FUG @)L SensLl
UTSlS&mas @imse Gousor(l. gFlesorer CLTSGarSSlarme snuU@Ld Grel, SlpLilser
OIS EISmS LTSS S LD,

6. 5L piemissmser (Legal Characteristics)

i) eflGumsrmw CsMOsOULSHE (e &L L fanrsail (Hsmsremwl  unw
GiiyssT, o Gemear gewhSlmsE @L L upiiu Gollusmers Csiflkg Caserenge
Ceuetr(HLd.

i) eteumilg ailsueurkis(LpLd @evsurs ol (Hioensriums: @55 GausT(HlLD.

i) eupssHemTs sSahsTCRTHSE, 6 (Lemetmul hmaugsmears Seanflsg  afliumer
uTLILeTe| 2 6TeTSM 6T6oTm) LIMTSES eummhis Geustor(hid. marmidl, Guemrm_dl, GlFsimenesr
Qumpsr aueTisdls Geown (CMDA) Gumsirp FlpeismmbissT @usSHHL LS
I L BisEnSE 2L UL @)L S50 ol (HlLoensr euMTsIG oS H0sg).
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2.2.2 wmarwimlimu SUphiGILGHSEBIEO® o sitar Gaumi’ Lim® seir
(PRINCIPLES OF ORGANIZING A HOUSE)
afQseT U augamsefld sLLOUCLTWD, GeuiGlintsars &L Lu@
SLLLEISERS0s00MD urgiarss o Gsriurhisst o aor@. Iema  Slsraimomm)
ollaufls s (hererenr.
1) Qeuafls Gemmmid (External appearance)
2) yslus Gsmmmid (Front elevation)
3) wemmey (Privacy)
4) gsmmuilstt &L Lsmwoiy (Grouping of rooms)
5) @L&8&ase0mn (Roominess)
6) Uyss gjemwoliy (Circulation)
7) GCsmausGsmU Tmls: GismsTenmge (Flexibility)
8) a&mgmyL (Sanitation)
9) @(msaemaer GlmmSEILOL b (Furniture arrangement)
10) memL(yemm SHeusnmaseT (Practical Considerations)
1. Qeuefls GEmppLd (External appearance)

Qeuefl5Cammmid sreiTLg) Ssa safler gjemLoli, Ferarasefler emLlLLMELD. @IUnmsE
QeeeurisemTer ssgomar srmml, (Giflw sefl, @unmss s s paaluamemn augsurs
IismiLeil&san nmin ol ipetr Gauaflusmioli Ko ssrSMy FlimasE Fomarmin gmmesfls
gl Geuafll&sn Commaliu@d gerellh@ aBLIMILD &S6|85EHLD, & 607660 & (LD
IIm&EILL Golemr(hld.  FemLweemmemiLs HpsE Smsmwu CrrsEl umigsrm  Gume
Iousse Coemr@bin. QriGCurgsrear sramaulle (gfliu afls sdlisst gmmpuissTer
lmLilsemers; Qamern STHenns &SSUILIGISSID.

u@sms geom C5NE NG Cs5aTCLNEL USSHLTS IMUEST STHN &S
SLsG. ufsGn Jmn aLHpsEG Ieag CsardpseE Sames CrrsSuilms Loy
I|emL05 560 Gevemor(pILD.

2. psiiys GHrHpLd (Front elevation)

mevew el e Geueflufled(mEg LMTS@GLoUTE 9Fer CHTHMD Hg 2 ararsElh Luails
sTaTenT RGeS CosromellsSpg. GaafllCw @@mEg urriusissr weardlod e
sor&flsronss Commmd ojefse Cousmm@Ld. L ausHsEhLsT sLLUU L STeEan hHrsfs
weopuiled sULOW L STsa)d wHpFH sSréspusrseln Gasmopn gaflss Geousor@lb.
IPSTeT SiHSGIoTLLd (Balcony), Qegisslul L grsorssr, staflu Braifs penpulld jmwhs
gnen&sT (Roofs) aflllem@ ojpsmsr WalLs Camhmsms snubSsIslermeor.
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3. gaflewio (Privacy)

afigetr epeuGeum gemmd epsTiley @I(HHES LOGIDTETENN SHevflenlLBSSHIMISTES
@) &8 GeuetoT(HILb. Sevflsnin 6TeTLIG @)(TH suMSLILI(HILD.

i. auGaurt gmpewwd wHm IYyomonsaldlmhgd, STpaumrys el b g
sefleniLbhSSiag.

i. GemalldEhg Wy oilphEn Seflmn guuOSSag. ofllgeT ST LhISEmeT
g g, Oesrpsmer amisgn, eflmL CsnaldlGhg WG WLTS
geaflwliu@SSorn. Impsmer ImwsGLeturg CrmeE CBF UTTSELLUL
SHSH6LGHMEMILLD, F6ITEUTEISHEMETILLD IjeMSHSHE dn LG CaemauiuLms ooy afflliysemenr
Lwstu®SSH sSeflemn FHUGSSoMD. LOSMmE Ijeon, Geflud wHnL sPilLmDESmETs
&L HI6UTE @)hs ILhsSmes s LmuLms; et Glsrersr Gausr(HiLn.

4. g|empuileir & " L snLoLiL| (Grouping of rooms)

ailiped memLGlumlesTm getTmm_  GFWRSERSEHNL  JmmEeT QETMIS6STHTNIS
@amLiurs 9|membs IjmLngsn GalstorGILD.

i g ellpliLepEE Gouemeenw aafllgrss sTONEL IMMMILE SmLOWIEHM
IS, uHSGL Jmoemus Srpanrsder o mElain, Goflius wpmid siflammeni
LU(h&GmS HMEGLI LSSSHEHNILD jemLng s Gestr(hHiLd.

5. QL §d&&amd (Roominess)

aflgetr 2 erafl_gemall CQuflugrsdl sri(umm eilmLs S LA G sLHs0
Gouetar(HILb. @\(m&&lstTm @)LSems Aflgemaild alsmrmésiriosd Sl L LAl G LweTLIbhSS GoustorGILb.
CuraLsmers Calilgg meauss aillper sunmls gjanmflaemear LSS, S amrssipulls
LIT600T 6061 |smL0SS L0, SemTLLGSlemil BiGSIILbSSe0mn. omgLl Lipuflssr £GLp @)(m8@Lo Sl
@L_5m55 5Hi5g CumrLsmerd CaLils@L @)LLoms; LmHmeVTLD.

Iiemmullsr  gjerey (Room size), augoud (Shape), @\(msensseflsr sreorenflsms
(Furniture), gjsmeussmer gjsms@ ssour® (Arrangement) ommid fing ComsHmes6T eLpsuLd
(1 Sjmmuileir oj6mEmeS Sn (DS6VTSHE ST60oTLISSH60TLD.

6. &5 IjswioliL (Circulation)

@ Ieopuisdmig LHCDTEH JmnsEGSF GFomn alfl sfigrarsrenin, Gnu
ST 2 6L WSHTSH LD, GriflenLwimersmsail @) (m&e Goustar(hiLo. seublaumm Jmmn&ELd Claang
geofl aufl gEmnSsH0 meegl. Ieeg Gurgaurar FHLS5SOmEE (Common Passage)
GesginLigwirs alfl gmussa Colsm@hld. @ JamnuilaisT Bayhg LHGnTEm Imns e
CEsanLIguITs euLfl DFMLOSSHE0 Sn LTS 2 STTERTLINS FMLOILIE IjWMSHGHF clFeLl LI(HISme:
JmNEGET EoYPhs Gur@uly afl HOWSSH S LITG. @eTTe
uGsemswmnuilsdBLILRILSES CSThSTa IjE ShISLSmI 2_svor(hiLsvosmTsumid. 2y 5G6el,
55 Failise Colam@ld. JMDSMET UEISTS Sl Lenliug et Gamum, Gusme LHmLD
ErOsTel @meusamer GLEGUILSHoD GuTLToa &Seauamrumiy GuT@suger epeld
semLLileveors; staflsmes auLflemiu sTHLIHIES60mLD.
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7. CgmeusCshu LrHEId @lers s (Flexibility)

(5 Jjmmemws GHIILL @@ CErésss5$nE LW LueaTUOSS58 pIUSTES @)(h&HS5E
S LGl ISMDE LSeoms Lisw Ol&iesehs@L LeLBSSidsmm susmsudlsy 9smLossGeausior(HiLb.
@& @0 Yrssmaremiug Siss 2 Saln. 2 Greors auflsgn gsmpemwu (Living room)
gomil Guflugrs gmuESTN IMmSGL 2 e FhgGID Jmpursal, @reillsd vLbH&ELD
JmDTSEad LWATLGHGHS ClSTETaTeND. FMLWMMDENIL 2 650T6] 2 Tamild @) LomssLl
LwsTUGHSGISH LOHMID SFemwwampuilet IHEWIGTET STPUTTSMSS  (&LIHMS 6T
aflsmemur(hild v LLoms LIWGTLI(HSSISM @)L LfITFmeeniLsg Siss 2 Salb. Henrs Fenessr,
LTSSTEL Jje0suGl 2 CTSHSSTeUTeT Wip&Hed anlpll Semrsst (Folding screens), gjeuomflssi,
L@ usvensser (Ply wood) epeuld @ snLSm55 SH58 L CFwLh&EnsE @I augHlemiL
TOLMHSSHS Glsmsmemeurm.
8. &&naTy eu&FH) (Sanitation)

oflh s (G Curg smHEmM L, CeeflFsn, CQurg asTEHTT ouFSser Cl&TamIL S8
sLOs0 Gous(hi. Gefluseom, sliLmpuiledlmhgin, smnwunampuilsdlphgin ClaseLd
siflo)t Qurmlsst ssrsm (Wpeopulls efilipelpg QauaflCun sr&smLsmer (Drains)
arflwimeor (psmmuiled S 1 LAERIZ60 Geustor(HiLd.

9. @@ém&&sir G]I.Ilf@ﬁgll.ﬁluh (Placement of Furniture)

JMMSMET aliguMGE SLEOLGUTE Ieuammsefly LwaTUGHSSL GCUTEGL
@mEmasmenr el Gamerer Geussor(hid. Gemum, HTH&TE)), GCLsmesameri GUITL. GalsTigiL
@10, 96Ty @amam suemnuisy SMLSSILGHL SH&56], FeTeTs, Sammled &L L L
Ijeowomflaseflesr gjerGaur® sl (LpS6dlGsuGiu SiomesflS g8 Clsmsirer Gaussor(HlLd.

10. pewL_pempuiled Heusfls e Gausiripwienal (Practical Consideration)

oIl efls5H0@hg LHCom_sdbEl wrmn Wewrs Gersg ererubsmme siflumer
pemmuiled S1p& &L YjLbsTEIG6T HjemLowjorm SIL AL G eSb s[5 Geussar(ld.

i) o mdurer &L gemioli Glamsg mSs6 Gaustr(hin,
i) 6T606UT eSS EHLD GILIMN(L&8 Goetor HILD.

iii)  sTaflemLoiimenT SLLemLoLILS GlSTemTie (8860 GoueT(HiLd.
iv) QST 2 ML IWSTS @)([HS5560 Geuetor(HiLd.

v) erfisrusde Comen emulpst, sSLlpwapemmn @lesH%h SHEHUUE SLLTSeumm)
aiifle LS5 Camauumer (sTGarhLIT® Goussor(HlLd.

vi) etevumeunflip@o Guers Coemanunm slLLE Oovasmsrs selligg dosarons
@&wevLiL GaueoT(HLD.
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2.3 afii” (h sy 1b (HOUSE PLAN)

oI 6mL5 &L (HeUSME) (PiTeamTel RIMILIL Sm&S Sl L LAI(his6 Gaustor(hHiLd.

oI (b HemrLLSSleor (Plan) epeuld S1psa6v0rL AILITTRISEHETLI LITITE S60ITLD.
i) afliged @ 1b Guml CumELd Yjemmssflsr Glumgaimest soLT(H
i) eufl gemmaesafleor Bemid, |s60L (LPSE0IL IjaTeS6T
iii) ssumndlesr seurin (Thickness)
iV) SSHELS6IT, F6TETaSHT LNMILD Seunfled LHSSILGLD jevwmflsaflsr sremenilsHms, ojsmeu

GummSsUILGILD @i 6T

G&OILL IMpSems @laflemursaln, sisSiursan jemwius GGUSSHT[hESE asHs
@Lpd, 2 usrmIBSEHLD @arfumuurgameal. GuId GOELUSSHETTSHET ks
aflplusmsin, IuGeurisdamud CQauafliuRsgusncabn amsuile Wsliomer
Cousmevasemmenr  afl_leM@G6T HIMPSH, QUGIMSSMH, CUTSIL CUTEGSN, SFmSs6,
TGS, 2 PRIGSN, Gfss60 LMD ShssT LHOILHSS 2 mLmSMETL LITSISTSHS50

CurarpaupPdln@s GOUIEILL @b FH5Gs0 sl (pHEw. @lsieurmy U
I|EOMSEMATILLD ClSTEHSSEMLOLILIGS LDEN6IT Rullg eEMLOLITIEIT (LSS ESHIL S|LDSFLOMESLD.

2.3.1 afir’ 19 60 GLITHIITE G 1D GLIMID Sjsn 6T (Rooms in a house)

1) smpeuryid (Verandah)

2) auflsE gemm (Living room)

3) u(sms gjemm (Bed room)

4) semowev gjsmm (Kitchen)

5) o emTeu(HHEID 96w (Dining room)

6) Lsme gemm (Poojaroom)

7) @eflwe gjemm (Bath room)

1. smpeuryid (Verandah)

ol igetT mismpe| aumuilsdley gEmUSSILEID @b STpeurmd Q@i @eueil b LU

aflgmisefle LweTuB SME).

i) eflpneE aumd HlpsLilarsarser 2 L STHausns aierdng.

i) @wL, m&55lp, Gemuy Gumearm sTwTarSmeTwd, mesHSHler wHmD
6UITS>60TTEIS 6MEITILLD 606G GLD @)L_Lom &L LwesTL(HISIm .

iii) Lomemev  gysueugl @ITey CrISSHL GHLUSSTT SLOMHEG STHN MRS, & lpliGLe
w&lea|d LwsTuGEleTns).

iv) e tg6dr euemiii LilpEmIGEmET S L 2 SHeyflng.

v) @esueil b Gigm ipsefle Gl semerT a6 58 256 Sing.

vi) efiligsor dlerms Smpsurmid Giewfl 2 e maussan, Suallu UTSSITRIGmET 2 6T
smEUSSaLD LeTL(HIE MG,

vii) smpsum&gleor HLL L0 3 L1 (158 GLoed GLITSTLIEY LIMTT &85 GlgmeiTsm 60 Goustor(HLb.
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2. aifla@ih 9jeop (Living room) (a_id2.1)

vi)

ey sTamSING SJOSHULTS
SjsoLowjLiiL_Lb eudlSEL BismDIIMELD.
@suausmpeni urGauiy Iemp (Drawing | |
room) eTeiTmiLd g MIAIGMMA.

auflegln gmm GELuSSarflar L
Goemeussmeml Lisd Gainyn susmauflsd
@530 Guer@bd. (2 STrenwTLoms
GOLUSHaTisHeT RTINS ly LEPRID
MmhHarismer 2 LFAS&Ea b, b 21 aif&@id Qeop
GYbosseT ol e allsmenum_apd, QeiFS STeTsT Lipdsann, @mamiLs Galsald
GumgLomer @)LLh @558 Gaair(Hin.)

flo aunudseil aflsgn gemp HAiw Qurgstasms BHapsdasr panGLm
LweTLHESTDGI. 2-Gmysvord LS HrsT adlg.

@ upprsGep asrrours fAe GeullGlyselln aflsEn Jp, Up&EGSLD
Seopuraa)b, @refld uRGEGD Yympursals LwaTUGSSILGSENG. o owid
af\hSleoni &6 SEIGLAL LoTsaLD LMHOLiLGS DG

5@ gmp Gouusdarflar Gurg Queimu CQausfiiuBGGFn umasuild IjmLoge
Geustrd. efl(mikSleuriias 158 mevsy eurGaumL| ojefl&E L aismauils @) &b Gaustir @i,

vil) Gaemanursr gemaili QeueflFsin, smhGmm L, Hanks g erméduin Gmn amaulls

B\m 5560 Gaustar(hiLd.

vill) uflsE on GopEsulsd Foransde 45 U@ gsmsHo 3.6 5L

ix)

X)

xi)
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8) Qurmsgis
3) gmie] Brmemedl - GumysGurss
&) Sl Gmpeurer Gosms - Qumr@LlssT LHYID Glnss smHailssT malLSDE
@) GLoems LommLd HTMHEME0! -  QUIta{SSH60
) surGleomedl () Qgmemssam Gy -  afELHEsMILNISEES
2 ) gieufled SLLOLC L gyeuiomflgssiT - upliusNG
LeSH-9
GHSoLrs afleLwefl. HiGluesor 10

1) wefls umpsamsuile o eer geuuwmmrsns smaULbGSns ?

2) af(p &G Curg) aIFlsEL0 e Ty JiemussiLBEng ?

3) aflper U@SMS gjemm SHL_GIh CLmg) sTerGleureiren @GUllLsT GLopGlsTsTeT GouetoT(Hitn ?

4) afiligeb Feniweusnm s CUTE) sTeiTGlsTsoreeT (&SNS GMiLLssT WstrLmmiLL. Geustor(in ?

LGSH-(7)

aflifleurs aflemLwefl. wHiGueir 20

1) wenersrar @b CaiEOSHEGD Curg SHusnflss Casmgw gjbsmsamer aflifleurs sTLpgis.

2) wemaTsmILS LD SO Curgy) seustflées Gousttmgw gjsmigsT wreme ? geunson aflfleurs
STYSIS.

3) afliwe @b Guuid gemmsesflsr GuuTsmer auflmeliLSS Jeunilsh TGS Hmeardlemnsor
alleufsg sTLpgIs.

4) ©uwuilmiys s riseaflsr simsser wrene ? geunsmm ailaifsg) erpgis.

eflenL_&6T

"9 2o IJI& 4r Hr GF NEG 8o 9@ 109
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NG, - 111
Gl BT @npmi1@ GLimluiuied
(WATER SUPPLY ENGINEERING)

3.1 g|papmib

SMNI5E IOS5SUewTs weflgear o wiiamp Wsad s GCsemeu Gevoreoti.
serenin Lweaflls MMpSMeEs5E @Qunmsurd aprsiu’ L Hnhs uflergl. @s)
AMPSMSHGL, 2L 60 FUMISESL SETSMHSSESD IJufuormg. 2 ame 2 HUSHSE
@sorusminirg epsoliGlum(meT Sevreoofit. Gogd efleusmun wHmID Kin 2 LEWITSKISEnS LD
& 6uoTeuu T e ILILDTET 5.

o soorellsornll eflgetT @6 WTSHISHT Fol o USIT 6UTLY (LiglLLD. Y6uTTE0 G soreuntiflsard]
eL6T| (6V6VG [ET6tTS) HILG6iT Lo BiG 2 uflieumyp (pigid.sTarGol, WSSl MSMmESE
Senremigmengl e (PSS eyeorsTrl GuT@meTTs SHSULGSENG. Brrsmrrigsflsr By
Gumieng, Gsbliug whHmd uTEISTILG seTug Wsand SHurafunrarg. @lsesTe
WSEWSgInI amilhg Seenfiflsr, Sl s@h BITSMRIST, S0, SSSSII WwHnL
aliflGwrsi oy Swsumenmi umadl @Oum_ LGSulle sresorGumL.

3.1.1 urgisrdEsnn’ L Gy BT ABRCWITES ST gjeifunb

Crmgwrs Brremmissfsmhg QupiLEL sl 2 WiflomsEmsg Sk
SNLGSSSHEn gl LTSlefliLTSser LNMID FHismanuiiTser seongleTerer. Crmig H(mblsamer
F&d& getremfeny UTGSTILTOTSTS LTHOTEILLIT6) &6woTeufifleoTed LITa&an lgill 6L ooLIMiI(),
smeorm, auipGom L1 Cumsrn Gsmew eMUTHSEHESG G0 WESIWS SMTemTTSDG.
sTeoTG6U, Lo&SafletT HSTHMTSHEMS LTSISHTSHGL CLTBHL® Clahigen aflememLimosd @HUILISHSTES
Bflemer s655Meg Gpbrms elfiGursh Celag gmudun gyfng. Smn gouOSsSTs,
LOTSMHD, ITGISTLILITET SMU GlpBi aupri@ang) jedILnTerSmELD.

3.1.2 Gungds @G BT AABCWITHS "1 gGHear Cprdksnissit (OBJECTIVES OF

PUBLIC WATER SUPPLY SCHEME)

Sipaumausr G b slaliCurssH L 5B Qurgiourer CrréshissT g EL0.

) USHERSEE SSHSMAGSILILL urgSTLLTeET GbT Curglmear gereilsn HmLilms
2 MGl MG).

2) seueuuiifletT eLASILD LIT6USE gl LOMMILD GFHLIL S& gl CrmisaflsTarssn @Gmnssiul (b,
weflg 2 uilrssT srssLILGSDS.

3 asdafssiu’ L seamanfamrl LGS Csmilhsramser Gamhgurs eSSy
HlemeulLiLd 9)smLn&:8 G&meu @lbsuTs G 3|SmnaTer Cl&se] &mnalngi.

4) Ourg Bt S LmgsT gmuwsg LITFLIUSTL 2 6TeapT WSHSEHSHES Colsmeoamii
SenLsEng).

5) GComeuwrer Sewrentm epRISLILGSTY SHNN RS & swrs upmoflssiu 6
&g Gourh gL Slng.

6) of dfnis B HAfCWrssH LD Gsmfiherma wmmid efwururmd g Suanamn
Cuiuh\&gIHmE).
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3.1.3 G BT anphismeads S 1 18{H 5

Glehi ayphisma Yrils@Gn PaTuTs @@ SILLD AlgamSE ST S6TmenIL
uevGoum) Camemnrmisaflsy seusomors gyrmu Galstor(Gid. Deeury S LLAEDGLTS SL&s 600
&(HSSIHem6T SHeusTSHSle0 GlamererGeustor(HILD.

1. w& 6T @AFmans (Population)

@\giuenr 2 6rer WSSMTOGTMS aflurmgseamers GaTar(h (GlphT auphis GousTgiL
SNHOLTMSIL WEHS6T CFTmsmi FuTsS SamsSL Gousmm@hid. &b (pammuiler eLpsLd
WlUGl g BTHLG JLsTHsEHSS HnG 2 6Tar 2 658 ST Gigmmasmi ST s
Coueior(Hlld. supRIST WSHST Gmms Hsfitlar geliumiuie @bt SHLs55NES
CaemeuliLI(hILd Sevorevetiflsar jemey Hifemrul&sLILBI SN,

2. geofl pufsir 3 eorewfit Ggemeu (Per capita water demand)

gevorsooiit Gaemeuuflstr gjemey oI (H 2 LGWITSLD, GgmfiihsTame Csemeu Gumsim GlausiGeum)
LweTUTHSEH5E U mwHngl. GCumssor. LwWaTUTHSEMeTS S@HSH0  Game(h
geaflpLiflsr Sevwenfit Coemauissr ojeTey Sauamonss sSeursELlUL Cousmr(ld. (Glpbi
S L 5HNGS Coemeumer Grgs Biflsr gjereurers) sefisuir seorenfi Gsmeuuflssr gjaTeme
&6 Glgrensiwumsy GL,& s searsEIL LM Sng.

3. B gy @y (Source of water supply)

Gleht S L sHletr Geuniiumsrg Snbs Glebt QY STTSMS (PILLILITS STTHSIETATS)
@&GIphT JLSMTTETE L6 (PLpsugid GUTSITeT WHMID STomeT By aIhIGMSTS
I|emiowl Gevsvor (L.

4. L gHpsrer fif g STy (Financial aspects)

Slen_&58 snigi FlEullemer QUTmSS Glpdi auphisame St Ll Goustor(Hio. GLogyiLd
@lwsTmaemT @SS L KIS6T FSSETLTaTSTS @) (h&%s Casmr(HlL.

5. g evor cuofifl6br HITid (Quality of water)

Gwbor &ssdeflsEhn (popwmmg SoLsss swuew Bfldr srsmsl GUINISS
Imuun.asHsflugnerear Gewe| Bflar Sr&mses sTihHgG IEDLOWLD, S suorewfT
SMUSHLILTETSTS @(HESTH &SI Gl @ammi.

6. Aevgletr GuomuiLiL (Topography of the area)

Sl HL1d gmuowelmsEn @Lsdlsr Gpuritisr amru_Smss sSwrfgs e
Q& Gouetor(Bld. Go(b), LISTEMLITEDT @)L_MIS6T, LGS GiGTms LTG5S I EnINmD &(HSSle
G&meor(® srefliu flsaeoromset Glpbi S L LD gjemioeisns 2 midh Gl Goalsr(hHiLd.

7. p&ifer auemir & (Development of town)

Eaifler erdliagm sustisflemiw sfliumer wepulled smisgs 9snHEaHOTHELTM GLbT

RIPHIGL S L Sms sealerions (s LSS Calstor L.
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3.1.4 sawentt Cxanal

@ SO L ugHulsr semsmti aHCLTES H L SHmI algamUuSELD Lsoofleni
GurhumeT(58@E MUIRIGLLGLITE JjeuT (Lpgedlsh Semsmflit Sl IjaTe| HmID W& s6flsT
gevoreufit GCHemeu g Slniemms seaursEl CaismrGld. &saflsr Sevorsmnfit CHemeasmil (LpSedlsy
Syliie] Glsilg st 9snNEsHMMMHGLTR Seamsmft o smhsmer Gsin Glgin Geusor(i,
QupLbLImeIL @lemeu @ITsTorenL b GlLT(m S8 Setoreaiifleor Caeme LTSS ClEinuiLbh&mg.
3.1.4.1 awentit Cxamaluiar alsnsssir (Types of water demand)

R @ILSSHer St Comen SPSSHITL STTETRISMTS 6 & e (b
aUSLILIGSSLILIGISlsTmeT.

)  eflmeuCursd (Domestic use)
i) Qamfilhemrens mmd suemwfls 2 LGWITsLD (Industrial and commercial use)
i) @Qumrg 2 LGursid (Public use)
iv) Swensmoriifimameor 2 LiGWITsLD (Fire demand)
V) @iy pnid efssrm@se (Loss and waste)
i. oI 2 uGwirsid

oL@ 2 uCwrssHNEGS CoHmeauurer Sersmfliflsar 96me| GLIUSNE, FOLILSNES,
Geliusne, gl gmalusnE, SSTSMy Lwerum lpnE Guaid ua 2 LGLITSkIGMmETL
QuTMISs JeLwSns.@s5csmaursarg weaflsaflsr aumpsms sr&HNE TnU JemSMGI.
1S:1172-1993 - @Sl ST&FTamm) Hmi6eT S6mTsSL Lo 6irLily. 63( HL(H5ES GC&emeumer srmarf]
Biflsor giemey 6(mH HTEMaTSE 135 MILLIT o) EL.EIES Ij6Te] Glorgs Sevorsunfi GoHemeauuilsd LT
(50%) SjeTeumGL.

ii. Azmiihereae wHEId aewfles o LGWITSD

@& it 2 MUSH), 2 EWTOISHISST, LITED LIGTITENETSHET, IeIeIESRISET, ailwmumy
MG ST, HmL&NM, OsTfihsrmausst Gumearm uUmaumilear 65 emeaemw
2 6TeTSSILG.AumDUTRIL E50CHma heETSHSH6ET Searamuamull CUTHSS JjenLwL.
gevoreunfiflsor Glomgs Caemauile @Ibs ieTe] 20% S 25 %nimi gy @ L.

iii. QuTgl ® LGWITELD

@ sTmssT SGsD Gsilgn, Curgs sflefisEymismst 550 GCsilse,
Gewnems Hemmmiser, HFs6 @semmhiseT, Gamuiloser mmid L GlLITE) &&siT LweTum(h 2 6msm
@_ruseflsir getrsuefiflstr CaemeusmiL 2_srem_&dlLg). GlLomge gevorenfit Gsemeuuilsh @6 gjeTe,
10% gy, @\h.

iv. Swenewriipasmer o LGLTELD

Bls $55011 GCoumesEnmsE LwsTL@m Bifldr gemam@l. @lsnEs Cameauinlo
SetTeont eS| STHEGHI(PLD LILETLIRISSID susnsullsy Cailsg mausdlm&s Colsr@Hid. GLoILD
Coemeus g, sTaflfHled sevremft GLM& s lpwW auemsLIaILD Yjennss Goustor(HLD. @kSmeailed @) e
I|6T6Y] 6(TF TEMETE(S) 62(Ih IELI(KE(S) 160I_LIT 6T60Tm 9j6maiiled 2_sirema;). GlLima;) & 6vorswfit Gaemeuudled
@6 9j6me| 5% (Lpsev 10% sueniy QY@
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v. @i it afssorm@ 6o

sflupm Gumi @ensriy, uWSULL IersmeunrssflgsT, aflflessst, HwmLb,
LWSLES euTeeus6T LMD GWml GurmsSlser, @Ml 2 L Liser Gumstmsumailsorms
oo Biflstr gjememeu 2 sraTLSHSTEGSL. CuTg Sevrsnfii Coemauis @ger ojeTey 15%
DHSL0-
3.1.5 s pLHEG Carmani®Bib Fa sl sar _gjara)

Q ereTug 6, BSIfleT Q@ auHLSSMSTET Sewmsuii CoHmeuuilsir e (el L iflsv)
STEUTEYLD LD&:&6T Cgmenss P sTeuraLd Gl msoorL_msv

(I BL(HSE (1 BTeneTs @ CoemsuliLi(blLd Sevorenfilsi gjemey = PxQ365 601 / 1mmeiT
3.1.6 opm pLEHEGHG  Craman b HaweniNbr gjeTamal LITHSEEID HryesfssiT
(FACTORS AFFECTING PERCAPITA DEMAND)

(I LI5S 62(Th HTen6ITE: GS CHmeuliLi(hiL SetorevutiflstT gjememev LTS GLD smyeuoflgsm

1) marsHer gjeme|(Size of the city)
2) wsssfler umpsemas s (Class of consumer)
3) sLubleuliuflensv (Climatic condition)
4) seuenfiflstr Sy (Quality of water)
5) gemoreiit euPrIELD (pemm (System of water supply)
6) sfleyBrspmid wemm (Sewerage facility)
7) Qamflhsremessr mmid sussefls (Industries and commerce)
8) udlie] wemmuilsor 9jL5s1 (Pressure in the distribution system)
9) gjemsmeunmenflgssiT LiLsTLGISSILD e (Metering system)
1. parS ST 9Ty
Quiflu parmRsafle Sefiput seuramnfit Caemaullsr gjere] gHlsL. sl gilmossTson|,
L GTTSSlunTeT sHMILUNSSnSTSHMLD 9|58 gemailesstremfi LLETUHSSILGSMG.
2. wésaflsir ursensS S
2 UITHT GUTPSEMS (LPFODILIL WEHSEHSE BOSST WHNILD GSMOHS IHLTEATSSIN
QUMTLRSMS BLSEIL0 s&merai ojHls seumemnfit CaemaliLbhiEng.
3. L uGauiL fleme
IFls QeuliLiomer srorusefled eI HTmeTSE @ITetn [ 260605 ey (D G656,
Goflepligser glsnrs LWGTUOSSIISTNI, USDLD SOT5HE SGNES  Seuorsooit
OaafliusTain 9|$ls seureii CaHemalLBEmG.
4. 5 o swfifleir Syid
PRSI Sevreoliflsr Srb HMID Semey Ketors @@OtlsT LwsTUESSILGILD
& etor6oufif160T Z|6TR| FHI) IS SHLOTGLD.
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5. erenfit aukiGL (peop
gevoreonfiyment g QTG 24 wewfl CHrGLr geag el Gel  CLr auyprsiuGEng.

AL ORI [H sewremii aupriGL (pampullsd Fflsera) Sevorenit CallsasULGSEMG. Iy sTms

@ibenmuiled SLpssstorL @\ Flemevseflsd sevorsoatii GaLAlITMLIS &(mHaudemsv.

9. LG (R seamanfit aupmEn wapulled, Heorefi aPRSIULTS CEHImsef
LweTLGHSGISDETeS QaTligssr, Guflu ursSrmgst GumsTmaIDl  &evmsusfsmiy
B&TGamme CsllsslLbhdng. bOSSWmn LS seormliT aumnéurs Cailsg
MeUSS LismLIL G evorent soiy Gl lg eSl(heugmsy setoreustit aiswrmlng.

3. Gurgians seenti aumamg il Gumisst Snkg Haaulcat el tiuGi&ng.
I6ps Crrmseafld seursuefit amHLGUTE GumissT e ruLmos el iLbausTs.
seusfliLmymm) sevorewfit 9jHs jemeaslsd afsmormaing.

6. &fley Srappid gpanp

Sb3hS LGSl emukgister sflafi ysHmID mmEErSEHMHU gestorewt(pL s
&gl sLflaser QeuaflCupmiL@eST Sevrsmnli e Cama LGS ng.
7. @gmfipsresossir pid auenflsi

Quifiu gysredleoren Ggmiflsb LHmILd ol LILTUT(HSEMEE Setoreoti LILGTLIHISSILD
Gurg) )560m CHmeu 9 SlasIflESleTms).
8. udlitey wenpuilsir 9)(PSsLd

Il geTe] IUWSSSSIL 6T B LEbSaflssInELeUTs UG @LILLSET WHDID
afsvuTm(gLd [Bifleorme Sevarsvefifletr GCaHemeu gy Slaifl&SlsTma).
9. gjeremeuLoresfl e LIWSTLRSZILD (oD

B gjeremeuomsuflesm LiLGTUM lg6d @\(mLNT6ir SevorevefiT SLL6voTo  LILIGHTLIT 0L LI
CurmSs g 0lssE ILGSng. GikBlaeoullh fssearors Bl LIGTLGHISSID 6T6ooremTS55l6
LwestuT(h) G mmeusms [iflsir Caemeu Gsmm&Hmg.

3.2 @b %gsrrm!ila;a'r (SOURCES OF WATER)

Gl S L sHmETs Gevorswftt Gumid gy STIRISMT S&seter @ wIfagserTai Nfsaem.
1 fleo Gumuriy Brramymgst (Surface sources)
2. Mgzl BrremmssT (Sub-surface sources)
3.2.1 Bev Guopuy iy ByTsrysIssir

oG KiflsT wasrenn gy s, Hagdlsr Gomuridley wenpbi oflwbGurs o)gsbr
Q@ UGS weamgmist 2arRimals clFswdngl. wntnmm ugd flo Guouriis Brrsmrors
2 6iT6ME).
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Bso Guhuriy Brrgmrhissr Qurgiaurs L1 SeorLsung sreriuGEng
1) erflommnd FCymsmL (Lakes and streams)
2) @emb (Pond)
3) mIS6T 9jveg) MIST (Rivers)
4) Brstasasmss (Storage Reservoirs)
5. &LV (Sea)
3.2.2 Revg s BT ¢gb,ff.rrmilel;csir

@lsuauems HITSMTSST WenTsuflaysT BT eabhimasi Ing SHH50 eyon G
Gupiu@GSng. fleussle B whm Bsorell urgsmiuTearg). fleussle Kiflsd &emhIsTeT LoTsg6T
GMWeY 6TTUSM @& uTgsTiLmTeTgl. [Brmers Leorenflsr gemsrser oG earhimad
GasauasTCaG wr&seT aigsl L LLbElsrmer. @hg Bifl gfs gerailt smrmps flensulls
STGISHSHEML, UMUSSHEHD 2 sTarer. @eunme Lrsefliursassflar gemey WsaNn Gmmney.

GurgiauTs Hlagdle HITETE) B ST(PMLILGI. JLeTTaIL @IS Hiflstr Geaudluiliien & etorhigemer
G658 Fle &556fL CaHemauiL(HLD.

Bws 19 BT %bgsrmrila;aﬂsir QUGN H F6IT
1) B 2arpmigsi (Springs)

2) Slewormiser (Wells)

3) a6 LIgwTEIG (Infiltration galleries)

4) augs6v Hleoory) (Infiltration wells)

3.3 [bifledr B¥ID (QUALITY OF WATER)

EunmSITS 6THhS HIHLD (LPLSHLILITET ST HITe: jmaiglsems. b ST Brres
@\(mEsTEILD, Ll aubsaLneurg smhblaiesTsr LsGan) sumysEsT, ST&seT nmid W
LT&SSmOT 2 | Salihgl Snilmos sty @prselG@ng. Heoluriisr g wempbi
6EGLITE) euetoTL6v Loevor, Sifln LHMID Sefly wrsESSMmeT Caregs OleTaTang. 6TEHFIL
wenLpbrmerg) LLASE ojpufleh ear(bhimenGumrg) Hle srgisser, siflo mmin seflo Quim L semer
Gorg818 Csmrdlng.

3.3.1 Feou sl NISITAT IDTHEHESHEHID D)BH63 QINHHEHID
(IMPURITIES IN WATER AND ITS CLASSIFICATION)

& 6U0T6UUTIF160 S6VILSI6TT LOTSHSHSHEMET CLPSITM) S SeMTasL LIifl& S 60mLD.
1) ywiflemev om&s &6 (Physical impurities)

2) [remuer LT&S&6T (Chemical impurities)

3) umsleflur wr&sssT (Bacteriological impurities)
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1. ymiflem 60 Lo & &5 6T

&6flLoewor, S PIEISDSET, 6T Liglld [KIHTSHISETSENT, L,EHmaser, UTSssT,
ursleflurgser Gumsrp seaflulQur@Glsear s meamomLWTSEs SakSHUUCS
QeuaflliLLILTET LT&HSSEHSE SMTauT@L. GlausfiiLsmLILTeT WT&SS6T SmyamrLoms o
&6T0T6UUTIT S6M6L, LO6BBTLD, [FIMLD LOHMILD S6VrkiS60 S6tTemLosmiL GILNIH MG,
2. @& mLIeT L0 S &6iT

E6unims; T&ESS6T Siflln 9jg Sefln Gl serTe 2_ar_THng). @lemea! LgE L
RemeouiiGeor gjevevg seonmgieter HemeouilGeor Hifled smamriLGILL.LISSHGWL @iremuer siflo
LT&&S6T Geworetfley sreorlu(BD ellok@Gulflsear LHMID STEIT 6IEMES ST
goUbhEng.eorms flemaullorear seaflln Coudufe wresssT, o mSw Hlensoullsomsr
& 5I66T LML FfCoGIL &amTHSI6TeT AUTILSS6IT CLAEILOTS 2_68oTL el siTM6UT.
3.umr&iaifliir Loms& &6

ursleflurgaer Fifl SomgsmorsrGuGu 2 ullifiued wrssser oubElsTmer. @LS
LrsLeflmrg e metTeno 6JHLISSIeuSTSGoT 9jeeg ShiE allnsrallliugTasGar [@)ms&emL.
ShsHN urskflurssst GoTamwu gNLUGHSSTESMmaLEma UGS Bloarsmeal. ShiE
allmarell&s&am g UTSLfllurssar g usgraramel. Gueib, Bflarmed UTeassnigw
CrmisEms @ @lemeuGiL (P&l ST ewTLTELD.
3.3.2 g ewffeir By 5wz g ui0) Ga w1360 (WATER QUALITY ANALYSIS)

Sevoreonliflstt HTHMS QYIMinhG S, LGam GCeTgmerssr Gaimiu@SEmg.
@5 CamsmeasT SLps a6t elmSILOSSILGEDS.
1) umiflenew Gamgemeur e
2) EIromuer G&TsemeTs 6T
3) umSlefliueh GamgemeorassT

SpssamL gL Laumenrulley Seuwrentifler SréHmsHs sSevrLp  GEinuin@GL
CorpmensEn, Jeummdler epod HOWOILGD SETOWLSEHL /| 9 &SSE S EHLD

U tpwiedl_Ci (hsemen.

Gamaemenrsssit HEITEOLIGET [ 9| FHSSIBIS6T
i. sevmsed (Turbidity)
i ypflemeo ii. R (Coloun
——— iii. @smeu (Taste) LHmID

iv. Legorin (Odoun)
i. Grgs S GurgLssr (Total solids)
ii. slpars gemenw (Hardness)
iii. pHuw&ly (pH value)
iv. @Gemmemy(® (Chloride)
v. sgsdlwsirer @Gsmmflsir (Residual chlorine)
vi. @\mLoy mmid rsesta (Iron and Maganese)
i. ur&efursaaflsr sreorennfiGema (Total count of
il uréefiwsh Camgemerasit Bacteria)
ii. E-—Coli Gengenen (E — Coli Test)
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1. pRened G FH 06 &H6ir
1. &6VBIZ%ED

Sy gisaTamMmesSILLL, HS6E0 wHnd &Ll Gurglasst Gumsitm &eflossor,
ewoTGaml, Loewred 9j6vevg MistorsnnufiflesT Sevorenfifld SEVHEIGTETST) SHEVMBISHE S6OTEMLD
o oL rflmgl. @emeu Gu@buTn Qeusterid HuGLGUTE I Ssn 2 arLTSngl.
goumemfiflger afl earBHimayd Searmwamwl CUTHSS ST SHEOMBSGH 56T
el Iu@SHmg. @s6r gjera) ppm (or) mg/litre (Parts per million (or) milligram per litre)
sTeoT  OjeusTed GMILLILLILBHIEMGSevmisedlsir Hleneulmsr 9@ JSTRISH QTG SH0hIS6
6TEITLIG| 6(T; LM Lile mistoressflu wemorgigsem (Fuller's earth) seqp ilssdliuesr Lgd smiss
algsl gl grw Bfle SoUUSTHN 2 IILTEGL SHOBRISH &6TOWWLTEGLD. &l Bifler
IIBSSHILLL S60mhis60 SetrenLoullsit gjere) 5 (pged 10 ppm gy @1
G d 063t % 60BISH VDT 631

ULSHe0 smLUuCHister @&smaiuller epeod siomr 100 ppm gjeTeysE IjSlsLomer
S6VMHRIG60 SH6ITEMLGMILIS S6uorL_iliisomLn.( b 3.1)

GRADUATED GLASS TUBE
METAL CONTAINER
METAL STAND FLAME
STANDARD CANDLE

v,

3.1. Ggpsenueir &evrkissoomeufl

@l&&mail, 2 Gors Hlameuinm_ly, SIFEGWsLTaT GpGaTES, 2 (HemeT algal 2 Grds
Gsrargmesr  womd IereiRsHT GHISSIULL  SerewrTy Gl L SwaInmns
Gamer(hememg.

S60EIS60 SeiTenLoenl SevorL il GeustomipiL Sevoremfiflenssr Finfleemey setoreoarig. GLamuSlsd
sThS815 Gsmer(h), Supster rsmewms sflyd GWGarss sieny seorenrmes @Lpmuilsr
GunLm&SHeNmEs smewr Geustr(hid. Fnflg) Finflsrs SHevmrenfenr @GpmuilsysT eefl&sLiT Lenmu|LD
auemiT CaTT e GoustorILd. jsueum) eef&F&LIT s dGLITG) SetoTeomie s @Lpmuiled 2 srer Biflsor
Ijemeneu Crpwins GMlSSTe 9|51 Sevmrenfiflsd 2 6T6r S60mkis60l6iT JjeTEMmE PPM 6T6ITM {606
Carhi&@EL.
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ji. Ppid

Bifleb sempmhgiemsT siflol GUTEL 6T, 9jphu Hlameuflaisitsm SraunmiseT LHMID oo
safln Qur@plsst g @raug HnweLw wewm GurarmauMmTR SemeamfsHE Hmb
2 _gorLr&mglLEmSSMaTer 2 sorenowimesr Gargemerenit GLmGsTsTERLGLTS amuiuailass
aflsmaufiemed 105658 sl 9 &SSHIGmeT BHSalL Coustor(hid. M@ sTHGSIUTL mifl
gemorewtmeorg) [flemeowimen euetorevor Glyaud (9)) Hlemeowimer eustoTeoard  SL(hlG (6IHL 6T
UL LUGEmG).
6(1h LOleuedl&NTmLD Llemm igearid Gamumeul e 60T gmu Hifled 2 (meurd @i Himsslsr JerGeu
Bingdnsrer gng L. burg alflGurss S L gHmensr Hifler Him gere| 20 Lil.&./60-
& Lbl&moeb @558 GousT(HiLd.
jii. e LoHEILD LoGTOTLD

bifled sempmpgiemer sifiol GumLlser ojag sefln 2 (ST 9ng SenrhgleTer
QUMLSSET GUITETDEmE Semeu LOMMILD LETSEHNES STTemTomSlsrmer.CILTSOITS Senel LMD
LOGTOTLD @\T6tor(BILD 66ITMITS; (36T 6TTLE|(E(G)LD. SetorevotifletT EemeulLITeorg) @leofliny, s&li, 2 (i,
2_euITLIL] Lommid eTIflFFT L S8n tgll alemasuilsd S|FmLOILIGULD. GevoTsuutifleaT Lo6TOTLOM 60T S LogwoT, LG0T,
Ued, Smeumd (UmFser), LLEhemsFsHeT GLTETMENE STTERTONS  (@\(H&S60MLD.  Seuoreuutifl6i
LosvoTLOMTEuT Sl gy siuomsruGasml (Osmoscope) sTanitd swall epsuid LGS ms).

2. Gy aruier Gamgeneor gsir
i. Qurgg S GurgLser (Total solids)

&6oT6untIf160 SHemTEGI6TeT LMD LIGHSHSS Snlpiw S QurmLseflsr gerGol GLorss
SILLIGLTmser gu@in. Grgs S Gumrmstsaflssr gjae| Seremtit rdliflemnw gy eNumdd
Uletry sruhsimsm 2 6o Ligaygemer st Uil B seorLfiuiLGiEngl. Biss@Ewn eummlseflsr
JoTe, SHewrewfenr alpsTafled sl GG shiGD GuTEmLsamst el (Hé
seoor_liLGiSmg. Qurgs St GurmeEnsEL, HssE0n CummsTsEns@Ln @lm Guuwrsr
aflsSureLd senmhgerer L1 GurmLseflsir gjereum@Lo. Glebiflsd Glorss Sl Glum L seflsr
JjeTe] 500 ppM&E GMDRUTS @)([558 Calstor(HILD. 6T T&HSTTSTSMmSS GlsTsuT(HLd @b
Ijeme] 1000 ppmé;:(, LilsmLoed @588 Geetar(piLb.

ii. spard Gewremwo (Hardness)

Bm@Lsir Comillener GCais@ueUTg memr goUbhSImse ShEEn SerennG
Slp6oTd Geirenlo eTeorlILI(hID. @lGS6omeniy Smeveflud mmId wseffun smusTTuGsTL (HssT,
6L B\s6T, empL G (Hiser Gumsm 2 LigsT Kifley 2 arergmsy ssHLGIEInS).Sredliun mmiLd
&g Hler snusmTuGsTL (H&sT SeubgleTer [Bifleir Slp6Ts S6ITEML0 HNEHTEVIS SHlyp.60TS &60THLO
Jjsoag) STTLGETL SHig6ars FHememin g @Gl CsTHSS maSSe jeeg) SietoreoormoenLl BpL o
Cariugme @eng H&Hsam. EIEsT Slparssereann () STTUGRT. [@lTs Sig6usaEemenLn,
srefn onIid wsafFusdsar soGU BEsT wHMID GCamamrhissT g Sleme Hiflsh
SOGGITeTSMD FoUGSDE. CarTdss mussn epan @Qms F655 Yeurg. E5HE
Sevoreouteniy GlLoeiTarfims @l Cawseammsar CamaiLbhS M.
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iii. p" wHiy

svaml Tegsir gwefluflsir o_i&HuflggenLin st WLSems iy st p" wdimus
GIIILSTESLD. @5 Setmsuutifletr gjLile m@gufn &S SetrenLouflsir gjeTeyCHTOMESL.STIL BITaTS)
(Bg,nLﬁ]suTgnLL@mLm smamL_egest (H ) IjwiesfleminLid, sTEIT LAl6ITEHITL L (LemLtuI sms';ml_lrrraseﬂm
(OH) Ijwsefleminyd o gjsmafsd GlLbHMHSESLD. (Bg,rr LolsoTemT L (pewLi smamLregesr (H )
Issfls6r TEIT lsranm L (penLi snamlrr&&lo (OH ) Ijwerllsensrail gflELrs @)(H&EL
Gurg Getoentit s SeiTenL 2 L WSTANGL. Bs6ir P LA O lmES 7 auemiy WTHILL&
S lgllig). sTEITLOGOTERTL L (LpsmLLul (OH) oyustflser GromLolsiTemT L (LpsmLiLl H") sefsmerefl_
SiHeLrs B\HIlsT gjeme STSSTenmiLL QuDIBng. Bisstr p™ L& 7 sSmba) 14 asmiy
LOTMILIL& G lglLIG).
iv. &Gorreny®

G@Gemmenr(h 2 Lyser Gurgiames Gemeuwid GGsmmeny(h (Framyser 2 (1) aigails
S6U0T6UUTIT 160  SH6MIHGI6ToNS). Sevoreuiiflevierer &Cermenr(h 2 Lnllstr gyjememen HpLeor leveurt
el 1. smrsme flpmismgwrer GumiLrdfud Germeul  eirsflensouflsd LstoTL
uGLUmile| ClFiig sewrglusmd. samrgsls Feiy Ein airmeug @6 @mid LsraflumsL.
Gt aHCLTE58NG JmSSsL GGsmmanrigsT gjsma] 250 PPM LG LD.
v. stgpFljsirer & Gemrmifissr

asdlefssiu’ L gemeanfifled @Gsmmfler Gensdiu Camiiy srsHnel NnEL
gevoreonl GG  sTghFlweter eflemeoryfiuns GGommflause sterflstemr GGemmifleir  eTsoTm)
Quwit.@lms SLpseTamid @)mpenmserfls sevor_HlweLn.
I) soLmr&—g)GmsnL_(h Gemsemsr (emm (Starch iodide method)
31 QY T&CHTOIL medlenL_str gy Feemm Gamgmen (pemm (Orthotolidine arsenite method)
vi. @) @10y Logitd Lok eufs

Qurgiars @me @ram@Glo @meanhs HamauliGatu sremiuGld. Gbfle @\ssr
Ijeme] 0.3 ppMsE Gmuairs @(mss Casmmhi. @lime gsmflser Wgin @ymil Gurmsdlesr
Bgid gim smmsemst gOUGSSID. @mear GGG Glfls wampuilsr gjeliLemLuflsd
sevoriwiLGESms). Wermigedlsr (pemmuiled @\mLoy sevorLHliinbiSng. LTsaGLL (Lpsmpulish
Lonhiss 6ot senor LGS S, @lemeu Sevorsunl(h8@ Glenuliy finSema SmEns.
3. ursLafliied @& eneur aeir

Qurgleurs SpseTamib CaTgmeTseT &evremnfiflsiT LTSLeflch SeTenLsmiLIS &6voTLplil
GupGamererliLi(hielsaTmenr.
i) urgLeflu stevoremflSGeme: Gamgemenr (Total Count test)

ii) E-coli Gemgemesr (E-Coli Test)
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i. ur&iaiflwm erevorswfls en e G&mgamer

Hrstuwswrs surfl&siul L eaariiys (el s5566mem 2 6rarL &Sl
sLeurdullsd swmflssiu’L g1 (Agar) epsolors @ECsTSHmeTUTls) LTSLfILTSST 2 HUSS
Qawtiu@Ssrmeor. Bissiu’ L wrdf 20°C Qauiu Hemsoufsd 48 wewfl Crrb gjebsug 37°C
GeauiLflemsouflen 24 wenefl CEmd gL sraEsLILGSIDG. @Eflemauie ursefiuTsassr Lsu
Gumd srosmfl geeg CsrsgisssT GuTsTn Iemlmu 2 (KeTSGSlsTnsr. @lsusumm)
2 (meumen LTS LefLm& a6 eTsuorsmorLILL(h B|S63T (Plpers6T 15601 QF.LOL L (1585 sTeM6ETEY| 6T6OTM
Iereile HsamsHLILGENG. GehmssTs alfGLrssiu@in seameanfifled @g6r GLlrss
Ijere] 100/CC stetrm ojsmaflig Lilsmosd @)(m&s Cousr(hiLd.
ii. E-coli Gamgeneur

e &CsTgmerems B-coli Gsmgemer sraraln  smemd.@iopemmuiley, 5-10 Lbleedl
SOLOST6E 9j6Tey Historsuuflil Giememsemem 2 emL il S pllssT gmm auflsl B F6ie| GLTsTm
gemolflstr anfwrs sewrenfit wrHIA aups L OUGSDE. urSefliursesT GamglysTar
geuaflsneor Coemeamer FSgisaenL6r 37°C GaiLfsneuils 20 wewfl Crmd gL STEHSLILIL
Gousor(hild. @&SsTSHNGU Ung soueilmer Gausfluflsd ThiGes mistrCanmmaduflssr eLpsvid
gounflgistsm GLESLLES ursLefliur CsmESullsr gjemey steoeLLbhiSMGI. @ILDLPmDsSE

FeUR|LILIL 6V el &L lg (LpsD 6T6aTM) GlLILIT.

3.4 Zewrenisnydb &dbdHilNdhHe0 (TREATMENT OF WATER)

3.4.1 genrewt T xghdHml BsoaouwigSHear gjemwoinsS 1L 1b

Q@ seoanlt &55sM0Y Hlmawsssr gemoly S ameauaTabamy Clsmsooie(,5s
Geetor(HLD.
1) B gsmrd (Water source)
2) &geesmL gjemm (Screening Chamber)
3) &msmyewr Lipll smeud@Ld Gami iy (Plain sedimentation tank)
4) eflpLige] eLpsuld Ligiimeusse0 (Sedimentation aided with coagulation)
5) eugliLmedr gjeuE; (Filtration unit)
6) s euoreuntsoiy GlLnsiTeafTa L LGS (Water softening unit)
7 Hmilsmst 9)flsELn LGS (Disinfection unit)
8) Lok mmib Gl EL LGS (Pumping and storage unit)
9. u&lieyemm (Distribution system)
3.4.2 Fevsvemi_(Screening)

gevoreuntit [fleugler Copurifledlmng GUMiL@LCUTE gled Guifiv, ssremlings

O5fluss. i CUTn Semmear LD, Hemerssr, G&dlssr, fm Capser, Warser LHmid Fm)
2 ufiflageir GLITeITMEmEL FeueuemLS6IT eLpsuLD F&SLILIDSHI6ITM6DT. SFe0evemL @) (HeuemSLILI(HILD.
7 Guflu gemsmysirer svsuemL (Coarse screens)
2 mIsrglensT sevevemL. (Fine screens)
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3.4.3 Lnpuwismand 360 (Sedimentation)

Lliglll em6U&SH60 6T6ITLIS Sevorsuuiiflgisimem GlLifliu ommih sesromser LgSELD Siflo LmHmILD
seaflln 9&SsmS6T Seaumenteny 6@ Cuflu Gam ipul CasHEeuS6T e Ligl eSS
F&@&asmELD.
3.4.3.1 tnguiswaigsseder Gami” Lim® (Theory of sedimentation)

sevoreonfifleyeirer, Hemyafl semomer gissrser Uallufiiy elsnsullsor smyewrors &6
Lig&lsormeor.  Sevoremfit, @Gpmuiled GlemhgaflilLer Hamousmw SeumsufiflayeTer LoT&HSS6T
ss@in Hlemauils @msdsrmer. @nhg Bflar umsin LD SmLuGbCUTg 9|g60r
SemsGousin Gmubgl, SIS Qmiguisr SpiuGdulle Lipw oy mnilssTmenr.
@eusumy) Ligu|id giseTsaflsr SlenaGausi Sssemr samflsamarl GUTnISSs) SjendHng.

7 Bifleir lemLto’ L SlemaGausio (Horizontal velocity of flow)

2) gseflsir augaild LoHmILD g6y (Shape and size of the particle)

3) asafler ULLTGE (Specific gravity of the particle)

4) Fiflsir GauliuBlemeo (Temperature of water)

3.4.3.2 Ly u1mald 5061 Q1603 F6IT

Llig ILIEmeUS 60 @) susmSLILIGILD. Sjeme

) smsmewr Ligl smeussev (Plain sedimentation)

2 efipLige epsuld Lipw emsusse0 (Sedimentation with coagulation)
1. SMSTEWT LigILI6W 61560

BrmemsSemis Cuniu@Gn Brrerg Cufly Fiscsss8 Gsmipsafl fnflgGnrn
Ijmudiurs CassLLGMSTO, gFlaierer LssEL giserasT Lalluiimiy ellsnaullsrme smevrms
&6Lp Lig ST G-

2. afijLig & eLpeOLd Lilp Wl WIS SH60

Euymnuils gssSshsmer Slipursd LgumusGl Gurmst (coagulants)
S600T600T (60T SHVSSLLL(H LigWmeusSMSEGS glensorflélsrmer. @leunimm &L
Coudll Qumr@lsst pievsmfly 9&SSmISEHLT aflmerfiis JUDON LigllmeISELD
S6oTemLoIL|smL_LL GILIT (5L S6mTas Lommm)HleaTmenT.
3.4.3.3 LIy uimalE @b OB T 1p uf6dT alsw %% 6T

Ligliemaus@d Glgm st Come Gainyn gerenwsECannrmGume smasln{SsL
u(\SlsiTmen.

I) Oamrefufsvsrs sl L suems; (Intermittent flow type).

31 Gemi&dlums gL L suens (Continuous flow type).
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3 Gsr_isflllvans grL amsa

Euopsmmuilsy wrs sons Hrmerg Guflu Bis s ysafld Hflg Crrb eilia) Hamsufs
@mseury Csssiubdng. IauGameriia odlasTer HssEn wraser Glsm ipullssr
SplingSuiled L Smg. 1eor Cgeflhs Hrmerg) GlausflGw gEtLiLE B Uighs LT&SET SSHEL0
QaiuinGEn gL @&6sm g sefls B HiniSsiu’ 6 Gon&. il b psmm ClSm_ihg)
CuhGarareTiLBh Hmg).eTerCol, @emeu GHTLIFFUTVOTS QUL UmS Ligllameals Gl
Q3T g 561 sTETMEMLSSLILHIE 6T 6T
Q) AprLiFSurer @LL ams

Euoyanuiley sS55ILESSIULTS Brmearg Cgripsefll Wles Gemmeurs, &rmer
SensCaissdln CSTLhg QensslubHng. senrauiiTearg Gsm ullsmier shibufmssLo
Crrsdm@st (Detention time) HL gsssmssT B GeauaflGumid werGu &6
vkl &armer. Gumburin wpafer Br s&sHsfliy Homowmssin @ s
LweTu@SSILGENG. @sNEG GonEs @ aushHew CuTgI.CaId Fé&seamorarg. @6
sLLem ey B 2 erpempud auflun, CaueflGwumn efluud QFmipufsmsT meypun By
SOES L& @lenL_LymiL 65T 2_6TGAT HISHLOWILD £167T600TLD 3|smLSSLILIL Gerstor(hlLd.
3.4.4 ang 1" [H eV (Filtration)

RIS (HSNSHHTS JEMLSSLILLL LT 9HSGS6T aUfluTs Seumaniamr ClFaiSSIn
C&wWIsE) alesl (HF60 eTearm) L. aulpsL (HiGe ClEiwe eLpsuLd Setrevotiflayiemsm [EImL, LosooTLD,
S6VIhRIG60 LML GEML 2 680TL &8 &nlplll LTSLefluTsasT Bésnbldlsormenr.
3.4.4.1 ang &1° Hzd Cam” LT
&L (hs60 L& a6 Clewesmens Clsmsuon.g.

) Quidrwempuis augs Mg (Mechanical straining)

2) LigwemaISS6 LMD 2 1" Hrflsse0 (Sedimentation and absorption)
3) 2 uiliflwev euemilsmm ormmLd (Biological metabolism)

4) \fsiru LmmmLd (Electrolytic changes)

1. QuiE S enpuileh aulp S H S0

RIS M  Gur@parmal LwsTU@ID  wemredled  flemmw  @lem Gleusflser 2 sremer.
sewramwigrerg @ns @ Gaaflsdr euflurs Goswed Gumrg, wewredle 2 sTer
@ Gouaflsmeral.  Guifin  gjsrellorar GgrmEn wrelGuUTELSST, 6l &L g ullsir
GuhuGHUIGGL FnsSsiu@Sarmer. @seurm Gmmigh wrSICLTHLsSmeT BaEGLD
YonSE QIUBSIT (pennuiled aip &L (Hig60 sTerLL(HLD.

2. U aIS S LHEID o I Sy S0

LOGTOTEY  GISHOTSHEHSGE GleoLlu’L. @ GeuafleEst e meoremiin  LiguwiemasELo
Gamiipurs Gswou@Hng. @hs @ Gaeflsafld Lphs mLUGLD & Lpwon GuTsTm
urss&eT, Gaml Gumetm Sememwsmil CuMIFMGLESaTT @lmer Hifl SHekhg  aIEHL
GlosaTsmLowiTenr OIS HI6TOTG1S:6TSH6m6T 2L SHlTlS 560 (Lpsmmuiled Frisgis Clsmear&Himg.
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3. 2_1fliflwed euemr&leng LrHmLd

2 ufiflwey suemilems MMM sTeoTUG 2 Wllmerer mistor GlFsussafleor eusmTES LOMHMILD
AITLRSMS (Penpsmill GBILILSTGLD. ered @lsmLGleusflsEmsEeT aubgl Ga@mD ursLefliursssT
I560r Y& GopLmLd 2 uliflwsb @emip Gumssty Ligsmal FHLGSSIHMGI. @siadsmll Libhimns
gifle gemafloomer LTSlefliur srosflsmear CoramgmesSing. @emeu Bifld 2 smem siflol
QurpLsemem 2_swraurss Glamstor® 2-uflt sumpelsirmer. seuliy 2-udlit Gaugludiwed Glawsb eLpsoLd
I|FSSRISTT6TS ShisDHn GuTLsemTs rhoLIbSlsTmet. @6 eLpsuld allpsL (Hise GlEiLs
BenLGILMISMS.
4. 15l66TL1) LomHLD

algsL (HI LbmaewleisT emTeus)sEmLD, sevrsmnfiflaerer owefll GUT@mLsEmLo erdi
6Tl GeoemowlemLil LBIGTET LD 2 ML IIEmAL. SLEmSITE Ij6me 66TemMOILITETY FHTSS)
wOflmes Setremwemiuit GlumiFssrmenr. @l&6lFIed Georeuntifleor Coublufliied LisToTLS6meT LMHMLD
QalinBeD (LpigesmLSmG.
3.4.4.2 alg &1° 19 &l 631 @160 % & 60T
g &L lp &6t ITgmeonss Sp&sersurn) LNfl&s0uLb Slsrment. ojsme
7  Glog) wewrsv aug il (Slow sand filters)
2) eflsmywsors aug il (Rapid sand filters)
3 wss euglndl (Pressure filters)

I|81GausLD, 9|(WSsL sTerm GleTnessT 9|Sls gjaralleomsr ailg &L (HSMEVILLD, GmDbS 616N

Game @GmmEs Jjeraileomser g & (HHEMEVILILD DS ELD.
1. Ging;l 1nsw1 6V @1ig 1’19 (Slow Sand Filter)

Glng) wswored auplnl eTeotLgl 2.5 L. (pFev 3.5 L. auem gyppemLw BissHle] FHULTS
Gz pwT@GLD.gls6tr el 0.3 L. (g6 0.75 L. LiHLamIS s eumsLILGSSUILL L Slirensr
(Graded gravels) gjssug 25 LS. (pseb 50 LS. eusnr geTaimLIL 2 LGS sngs, 0.30 Lb.
s  0.60 L. eusnir LMHLEISES @ IbSsTs @G @ssr G 115, W 1.5 . ausmir
L(LamISE Lwered LRmsuil Geausmr(hid. @ser Splugduile spsmar Lbhms g smiow
RipsTme CHTSHE alpGUMISHT QM LSS 60T, SHE EmeuriL_sr IjgliDn aledTe
Ismwoli| (Under drainage system) gsirm ojsmLnssLLIL g (h&(@L0. @6 aulp s (Higev Lafuliiiy
pemnuiled mem CunISIn S

@5 s el s G Smer 100-200 6l/afA wenfl (L/m*hour). @geir
ursleflur F&H@ Hmer 98-99%. @\g6T oSl (B LUEWS STaTHSHN YLD SSHSHL
CaiiLGEnS. @81 50 ppm &@ SlGLTaT Semige 2 L Hiflenear alpsl L 2 Saurg.
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&L_LemwoliL (Construction)
ULGH0 s LU (Hererg Og wesred eugliiuflssr For Gou(HE Cammmiom@Lo.

LL1n3.2)
T //—
= e — FLOAT ,{Smm

INLET VALVE
INLET SEDIMENTATION t WATER TO BE FILTERED = =
TANK ADJUSTABLE
FINE SAND - TELESCOPIC TUBE

COARSE SAND
fss————— OUTLET PIPE

OUTLET CHAMBER

INLET PEBBLES
CHAMBER ‘OUTLET VALVE
, enn=nvas=nnn=uk
L OPEN - JOINTED UNDER DRAIN OR
LATERALS (MAXIMUM SPACING 2m)
SECTION ON A-A DRAINVALVE
CENTRAL COVERED MAIN DRAIN —— 05 100.8m
[k
INLET CHAMBER
_\ /_ OUTLET CHAMBER
\ | | | | e
® ®
] == = == — ——— R

PLAN OPEN - JOINTED UNDER DRAIN
OR LATERALS (MAXIMUM SPACING 2m})

3.2. Qg wewred auglnfullsir FL eusnriiuLLd pgid For Qe R5CHTHHLD

)51 EPSSHEUTL (PSS LITSERISENET 2_6ML_ILIG).
)  smiys @i (Enclosure tank)

i) aupsLlp QU@L s (Filter media)

i) 9p Blewmev) GumpL_&6 (Base material)

iv) &L eugsmed gyemuoi (Under drainage system)

V) 2 arhlaaisgin wpmib QeeflGwummib gemwliyss (Inlet and Outlet arrangement)

vi) @& 2 usreammussT (Other appurtenances)
. smiyS Qsmiip
@s e Hoks ClFns alge B sSlounm 60 SU(HLTETD I0EG SHSTEITILITE
SLLUULL GEm ipWim@Lh. @)&6iT LGsE SieuTssT HmID ojlelLmsLd [ir&sOIY0 Gl geme
LU g (h& G L. M igullsr 9 SS6mILEGS 165 200 (&6 15 100 steirm aflSls5S5i60 Lol
fUp &Teme GET&El FflaL6iT YEmUSSILL I H&EGL. GS0ST Ieulsr gyipin 2.5 1. e e 3.5 L.

EUEDITILIT(G)LD.
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ii.auip &L g0 QLimmL Seir
06 5. e 1 5. gYYPs55NE wsew 9 GOSHS, et (grave) H&Slsmig
J|mLSSLILL g (H5@GLD.@)Sl0 @ LL(HILb weTsy gisafler asmmumsSSILLL gjere] (Effective size)
0.25 — 0.35 1AlLf. LHMID RUEISMLE] G (Uniformity coefficient) 2 (s 3 ausnr @H5S
Goustor(hLd. GLopLMSSlev 150101L8.5@ JjemLo&&LILEILD LsvoTed ClLITGieums; s Eiswremfli g)aTaums:
@(m&s0aetTHID. LsTLGSSLILEID ewTed 6hS IjeTallnE EHIoTSHemeniolL 6T 2 6Terhsm
I55 jerellmG) SeuTsuelit HMLIHLOLITETSTS ©)(H5ELD.
iii. 9jip [ewsolIGILIT 15L& 6iT
0.30 15 - 0.75 Lf. s:arsSinG 150 LlLf. SigaamL i imsLnGSsiul L Sramer (Graded
gravel) 9|Q5Gsams YmussLILGHIL g 25 . 50 Wi, gjeTamLIL 2 LS SN,
0.3 Lfi. (g6v 0.6 L5. susmiuileomssr SHaTSSNE jemSSLILIGLD. @5 ETHLGMSESE SThISILTS
gmwdng. Wsl Qumbdrmer S IbOSsTealD, Eisorarn GuiLn IHSSTSHMD
IemwssLuL Gaussor(HlL.
Guosb 9|(H&E 150 LB, Slposst  — 3 LOILS, (Lp&6v 6 LAILE. euemiy
@’ L 905G 150 LOWB.5igio6or  — 6 LA, (Lp&6b 20 LALE. susmiy
150 LOWS.BigLossr  — 20 LS. (Lps560 40 LALE. eusmiy
& 9h&G 150 LOWB.BigLosor  — 40 LOILE. (Lp&s6b 65 LOLS. ausmiy
iv. &1 aulp HTELE6IT HjewLoLiL]
@5 S agsTed gemioliflsr gigmer ememimen g CUm_LILGE DS
Qs S aupsTe Semolumerg STarsifl LGmslg epLiu’L. W alp&Te
Gymw Crrsd) sflasr gmussiu@Hng.eHa Jmusslu@Gid ussam GHl& GLpmigsT
ks GmemTiLmLILSTEET g SIMeTSmeTLmLILSTSGT, IjHlsugors 2 Lb.
@lemL_Glauslulley 9FMLSSILL Iy (58 G L0.@\S60T (Lpsmevt S6iT Siauifledl kg 0.50 L. (Lpseb 0.8 LB, susmiy
@ Glauefl @(m&EGLTMI HMLSSLILIL Lg (S SLD.
v. [pieneumii oppid QaieflGuppeaimi gjanioliLjssir
FTSHMIsoor LigiieneusG Gamipuiledmhg CQupliu@n Sty CasiflsEL
weonuiled @ssr Eiempeumin (inlef) gmusSILGSDG.  GUEHLUTIL  alp &L L SeflsT
LLLILGS, EHempomi @GurissT CFuGSSTS I USSLILGISETMET. HIHLEUTLI
Gymflsr amitiugd B 'L gerels GmsELrm mussiuGEng. GauaflGummemis
LGSUTs e Hlevorm Gumestm G e gEmUSSILHSDE. @Elo Gouaflamd aups pw Bif
CalsaslnbSngLalpslipuile BECImiLsme &mes upmoflss wrodlumnsss &gl
GaramaCrrsHls Gymil (Adjustable telescope) sty QUTESSILL (HsTaTg.
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Vi @57 2 LIsI]6u0ITAIS 6T

Cuaid oo o usFaomiser auplnl fpliurs @uks LSSILGSIDG. el
fplurs @unis weamd 9OSGsSEHSHMmLLD CemEssTs STHMS GLPTILS6T
ImussLL@\Slsrmenr. e Y OSGsafler g Bifler gemey (1 . — 15 ) by Frs
@miusng e sgourhisst GealuiuGiSng. Biflsr UL Sms IaTss @6 Ieraimiu,
Biflstr @pliemu gyl s jeraflsmiid (Jauge) ap &L pufish GLmmSSILHIS DS

Geusme Qeiiiid eflGLd

Liglieneus@l Gamlipuiledlmhg Gumin@n Bir angliflseflsr mienpaimuilgyer Glsae
IS SUILGSENS. @)1 1185, (Lps60 1.5 LB. euswir 2 1wimd 2_emLw ssorHLbIen s L) Frme; sTeuails
@enLwmuflsory)  gmHSsILGSMG. Brmerg et @lmLGeuaflsEpsEer 2m@mall
Qeausmm algsl LILQHDG.ESHOmHE B S ubmssGim Lmydnsg. @S\mbs)
aigsL g B GaueflaumEngl. Game ussam B Gymifle Cesflssiul (b enwusSaisTer
epL iU’ L (PSS aIpsTa GUNLSEE aImSng. @hdlmhs @niHurs @hs B algsL g
Emflps Qam igs@er Gaaudmng.aips gullsr Bif gjere wmmid CeueflGwmmeumil Gl ipullssr
Biflstr geTe| @mausEns@EsTer alsHurad warHUIing G 2 sirer Biflsr gjarena afl
shml GemmeursGeur Hiflsor 2 wiy @i 0.7 1. (pgeb 1.2 L. eusmmuTEGeur o1@Lb susmiyuiled Frmeor
sulp &L (BIb Slmedr (100 (ps6d 200 69185 /oemfl) QB mLTILGS DS
&S50 OlFii1%560

ol Gasemev Glalg) Gametimg me@LUeumwg B @piilsar g gjsmndlsasiin L
Iemmel  giemLnGurg alpsL G Gswd Fnssiu@dpg. swomr 20 if.gpse 30
Lilf.eusmimufleomeor Guosb Loeorsy 9|(HiSEHed\(mHEGI GiTetone sTHSHSILOEHMS. Comuriiy Emidlims
Sriul (), RUERGUOSSILLD, SrOUWILTSSILL®, &S50 Galuiu’ G gmu Brms
sUaiLbGSngl. El&6sws wemTelsr g 0.4 . gag S5HEG GLID aIHLD alemT
CaiiuGEng. Ung IHs eraflsd Hmu wewTs, Gamnhsg 0.45 L. 2 WD eugmn ausmiy
Gorsasuu@&Hngl. gmnimuinGssin s gare] 1 pse 3 wrg @ Glausflsafls GCamul @b
I|oLSnE).

Rubarm wop &L Gsug aran auwslpu BorCu wsedlo,
IpLILGEHUNO\(mES  wesrnuTting Guosb 0.8 L. susmir GLosd Crr&S 2 wirgS) fiiu GeussorHLd.
@ a6 inG Figs Ganiu Geustorgw Bemy GLpLMSS gsmindlss Calstor(HiLd.

2. aflsmy 1060160 @19 1’19 (Rapid sand filter)

Q0T gjeTaiemLIL allgsL (BID LFlienU 2 el aflsny weweTed eulgliflulled flenLs@L gmu
Biflstr gjemey, Glog; wemrsd augnulledlmig Cluplin@L Bflsr geremaiGure siomr 30 WLkiG
E(mEE L. @g) wevwTed gGiseaflsr gjereneu YHsMlLger eeoGlo sTSHILLTENGLGlEma 6THSIT
Lo6uoT60 6ullp LIS\ GH6TT 6TEOTMILD SjemipSaLILI(bISlsirment.
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afleny wemwTsd auglnd, 3 1. (g6 3.5 . susmufleorar gL Smks Hlanevullemer
Brssdloupm Qamipwrgl. @i 0.6 g 0.75 1. susnruilomer  SipmisE GlLmLsmoTsy
305G Ty 0.45 6. s amslLGSSIUT L Srsmer 15 ImLSSILL e (HSEGLD.
@s6ar S ol gyemwliLTaTg SsHSTT Samruilarnms SMmsILhSng.EIhe S nlpELpmL
Ieowlurerg Guouphd aglifismer 2 L WSS algGYMUSmeTUD LSS (H
RlgGYMismeTYD Gsmammr@bererg. USSUTL(H ol GYTLSET IS0 L&SSE G660
6w glemer semeLl GlLmmjsmsment. Ladluiin’iy eSlsnauflsmmesd @Es sulg il GEwsoLBHiEing.

E\g6T augs (Kb Smet &wmre 3000 Wi 6000 60/l /el gy, @lg6T
urslefiumeney F&@LGFLLSMsT 80% s 90%. @\S6r SHarisa SHerenn BSHELWL Smer
30— 40 ppm gD
sLLewY: @ wrHfl eflenr wersd augnufsir arGar’ Gid Cammm gsmoly Qitd 3.3)s
&L Uu (HleTers.

COAGULATION ——WATER LEVEL DURING FILTERING
/ SEDIMENTATION TANK —WASH WATER TROUGHS
WATER LEVEL DURING WASHING
LOSS OF HEAD GAUGE
INLET VALVE \ /
— o J U
INLET
LOSS OF HEAD GAUGE CHAMBER| } } sanp | }
WASTE WATER VALVE GRAVEL
— DJFQ . FROM AIR COMPRESSOR UNIT
EFFLUENT VALVE COMPRESSED AIR INLET VALVE
O O O O O O
PILTERED WASTE WATER VALVE W e l{\ '}J )J —~— FROM WASH WATER STORAGE TANK
S \ | WASH WATER CONTROLLER
- \_ manroLp V/_ LATERALS WASH WATER VALVE
l FILTER RATE CONTROLLER

q CLEAR WATER TO DISINFECTION UNIT
WASH WATER DRAIN

3.3. aflsnr wewred auigliSlufisir Feir Qo HHCHTHHLD.

Spsaswr_sme aileny oswred aulp iSluflesr pé Sl LTS Bis s
) &mys Gsmiy (Enclosure tank)
i) eupss (HLd QumLssr (Filter media)
i) geHlemeul) CuT(weTs6T (Base materials)
iv) &Lpaugsme gsnwli (Under drainage system)
V) @are usrsomsst (Other Appurtenances)
i.asriys Qs

@8l 6@ Four gjeevg snamaruilsmme sl lu’ L nhs Hensuieomer Bis sdaumnm
Qamipur@L.@sar saigsT LOHNW SOILUGSEH wWuagd Bis sfum GumrmarTs
LI g (h&@GL.Q\S0SM 1g sLomTs; 2.5 1B, wpgeb 3.5 L. ausmi gyippid, 3.5 6. (1pged 6 L. ausmiy
o, 6 . wsd 9 1. ey Bty 2 mLwg. CFmTipsst CQsrLTEFSurs
OGS g (h&SL0.@I560T SETUTLL SLomTs: 10 (g6 80 s&IT L LT 9| @LD.
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ii.euip S HID GlLimmL &6

sumsLILGHSSILLL Sirensmuilsst g 0.6 L (pse0 0.9 L. Slplosis@ Lsmored 3|(HI&ES 6T
IIFMLSSLILIL g (H&GLD. @)k Lemrsy giseflstr suemmumissiu L gjeme) 0.35 L. g6 0.60 LS.
UMy G, @S6T LSS Gersin 1.2 — 1.7. @&l Koo 9H&E GCLHLUMSSHID,
QumLosmTed 2|(H5E SLPILGSWINID I|EnLohHE S ELD.
iii. ojipfleweors Gl L &eir

P55 2 mY&H5S snigll Sigeomsr, 2 mIEUTET WLHNID ST uSLILGSSIUL(H
LweTUhSSILBILD SHlirensraseT, seflosir, gTsssT, SniLipa|SH6T LOHNID STOIT EGSHSHRISET
IDSTS @58 Coustr(hid. @lswar 0.45 15 Wz 0.90 W, ausmruilevrer SaT5SIDE IjgliLm
fUlp HTNISE GLos @)L Gavssor(HiLd.

Guiym OS5 150 LAlLf.SlgLosdT — 31008, 60 6 LA, eusmiy
@L 9h&E 150 LilLf. Sl Lo6tT — 6 LOWLE. (Lpg60 12 LOWLS. euemiy

150 LAlLf.SlgLosdT — 121018, (&6 20 LALE. eIy
&1 9h&G 150 LilLf.SlgpLo6tT — 20 1618, (Lpg>60 40 LOILE. auemiy
iv.&1 aupsmed gjewioli

sumrLSipLoLfleorreomssr w&Shu Beraum HSESLmi (2j00g) PSS S RllgSmed @G
wHmih st 90°—0 @messin’ L LSS (E GUNisHT Sdume LSSl
SMLLOLL L 6ump)] S{mL&SLILIL lg (ThE(G)LD.

usSUTLHS Gumuser HAPlw el pmLwmeal.@een 150 Hlif.—300
LoLf.@em_Glauefluflsd  GumrmSSILC Detererr. @55 Gumisafly 6—12 L6l e L (e
goaurraser CrigsdHng 30°-o 75 hf.gpsed 200 1f.15. euengulleomeor
@emLGlauafluiley 9w s () @[5 EL0.

V. @)S1T ©_LISIT600r RIS 6T
S5 sem0rL_sme elemiy LoswTsb eutg L uSledr Lilss (Sl 2 LisTamThISEmT(@LD.
i. STHnWSSID smell (Air compressor)
ii. eupsLipw By s GHIiumHier GeusfiGwmm 2_seaib &l (Rate controller)
iii. auglnfsmi s1pal 2 Gajb aumiisergst (Wash water troughs)
aup L H560srCumrg QFweour®

2 GTHIMLPWID sumsve] SMSSIUC@, afipuparsd ugw mausEn Gsm ipulladmhs)
Gupiu@Gid B el fullgisT mempw gaindlssiu@Sng. cleusfGCunmid aureesy (Effluent
valve) dimssiul (@ egslLiu’L Brmerg gnu Bistssss CQomwse OS5
QemlLbGEng. @FFLSSH @ST TUSET JMETSGID eLPLLILIL Ip (5 EL0.2_6THIEDLOILD
sumevs LommILd GleueflGIImmILD umsvey] Lo RIGLD HMH SIS G)LD.
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aulp 9] & (P ayBedlsir Gurgmrer Qewsur®

iBiflstr 2_wiy @i gSlsL_F mndssUu L gjememe (2.5 L. (psHeo 3.5 L. ) gjemLib
Gurg Qsmiy swalL@Eng. Hss Gmpbs 2wy gjsralersar By ol LG meLS)
LG Wsepster B gjmerggin CeusflGLnpiILGEDg. SHalesTe GLPMLSET eLsLD
Ifls gusswnaer st 2 Wpse 3 Hillmsdr CegssiuGEng.@samsn higsTer Hi
BT S&HSLLGENG.@MTD SasslulL i wenregseflsr GumUmD UpkgleTer
IWSGSemet Semeursd elHiu_g Ceildimgl. @IGuTg em GCuatlmag Gism ipuflalmha)
wewrsd LGews eufliurs ooy Guatrressls CQomss Gosmr@Ld. @5 e LbHmsmiL
aflflusmLing Qg e FGISaTomaTs SHasd, oser LgsTsT Liga s sreor Ll (b
LT&SSET SUILILGISITDET. @6 S6T AlgpSLlgemiLl S(Lpel 2 SD EUTLSSHTSET eLIFILD
TS5 Gaval’ @ sfleybi sTasmLsT el HUILDLILGSSUILG S sTmen.@)& 6lFwiedlso
GuITg) BismLpeuTi eureue] MMt CleusflGwmmeumil Rimsia &6 epipiLt Elsneuflgib aig Sl &pea
2_S6|LD V68 (ETHLD SLfley it aumeveys ErmLd Slnks Hlemeuuflayid @)ms e Gaustor(Hid.

3.5 BiNed HewbgisiTam afwird
2 rL_ndh@GIb K ssmenr s 360 (DISINFECTION OF WATER)

Bifleb sevmgisrer Crmis Hmuilsemer Goudluilsd GLTELS6T jeeg LHD FESHmILD
emmEemaTs Glareor(h K@ g el Hemiu 2_sor_r&GLb H(pLilssmer (Bacteria) 9)Lfl&s60
(Disinfection) eTewTUILI(HILD.

Crmi 2 amLrs@L Hmnmblsmst Gsrarn flssl LwuaTUGSSILGL Geudl
QUL s Ehée elgmmmibsd) (Disinfectants) srearm) GlLwi.
3.5.1 Gxrpmi bdh@ SN0 Hjeiduib

augsl Ll L Brre @mhsrain, gdo Skig almerals@ELn wr&sssr whmid Crmi
SOLGSSS Snlglll LTSleflium, SeayhgieTer sevflo 2 Liser, FlmLb, Lswrd, SHme, @)Ll ML
LoNTIg60F & GLITEITMEmE &6V (S G)LD.

urslefliursseflerme jassLwemL b Brmsrg) LsGaum Grmisemer yHLbSEID. GLogyiLd
Ieumnilesr LTSI CLITGIL058(EmSE GIL(HLL ST 2_6uoTL_T&G)LD. 6TearGey, (L [F&HESLD 6T6oTLIS]
isab geuduwmeargr@L. Goain Si(mll Basn seorenfiflaerer LTSefiursasmer (Crmis
\mLilsemer) GasmsuginiGsm svsmos B ssHlsifliy HemauwsHelmhg LwaTuESSIn @ Lo

eIy BT 9|55 SLOGMLILITLOE) LITGIST &M G,
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3.5.2 GaxrpmBd@Ib 1penpEsir

geworewten Lile gfle oemeile ssdHsflas e Gurmsswrear tgmmmifssiurs
@Gemmifletr 2_GlsRIGL 2 6rar Yemeraurmad hSsflss (Nerarg. srarGeol, @oermflsr
@& gg6b (Chlorination) sresruig), Bifley Gigmmmibé&in G @Gemmilsner Gaiug) oy @Lo.

3.5.3 Biled mevpgisitar Hmibxmsmer opfd@ib Ped erarflu psnpEsir

) Glardss maugge (Boiling)

2) 9|Fls sawsrTmLoL Gai &S SSHsM5560 (EXcess lime treatment)

3) 9|GwmgstT LHMILD LGyTemLe CaTi S8 sdlEflEs0 (lodine and Bromine treatement)

4) gGamer Gaisg asdafssH0 (Ozone treatment)

5) Glum_Lrghud unommsGar. Carsg) ssdHsiflase (Pottasium Permanganate treatment)
6) Heveurt Carsg) ssHsflsge (Silver treatment)

7) Umeagrs sdHirsmer ensd asdlalssm (Ultra violetrays treatment)

iBifleo 2_sirer SH(pLilsmmar |flss @reor(h sTafliu (pevmssT S6ip eflaufl& s (HeTsms).

1. Qarés meaidse

ooy GarLisfiunrs B CrrsHngs @iuilL Qaluflmadgg Gua GardlEss
meus@L Gurgl urslefliursssr GamueliupElermer. @aCo Smll Baon Gaiw Lsa|n
ks emmumGtla. gyemme Gurg Glehi alfiGUTESSM s 9 dls garals Ky Cardlss
smeULILG) sTeTLIS STSSILLDDSTGLD.cTarflgin Fiflsrme Gismhm efurdlesT LranGLTg Bamrs
Gardlés emeudgl LsTU(HSS5I0ICs 6THLMLILSTGLD.

2. 9|f\s sicwwrewrmoL CHiSHGI 55560

BapLstr 9155 jemailsy senrsmrmosnu Gaiggme Biflsh 2 sier 2 Lijsemer B ELD LomHmLd
urgleflursaemerds Qamaugib.siemenmbey  gflsurs o uGurdliug) Bfsdr pY wdlsmu
o wiiggn. Hifleor p?  wdly gwmr 9.5 ererm yerefinE 2 wmbCurg s s oeTey
3155555 Biflsd(mEg &L 99.9 — 100% ausoi UTsLefliLmgssT B&sLLID.

@susumy) &G SlsiflaseuulL st Brmerg) Glumg) alliflGumsio Glein@in (psisort 9 &l
LhsmaiLTss 2 stem SistorsoomioemU Fa&n Gsin S@h (pmm CEHmaiLBEDS. 6T @b
wemmuiled (i Listor(HiLd Q&S0 IjENL61MS 5(HI55 @ILIETS).

3.5.4 @GemrmRsir G it gm0

Qurgis GlhT allfiGursssh Geamfler aan onme &S, 2 mbshiIGD 2 sTear
IEOETEUTTID sm&WTeTLLGID SlHLll Brelsfl oL@ @Ubwpemm &&E&ToTaTSTHOD, HLILIGS
S6OT6OLD 2_6mL IWGTSAILD @)(hS5HMgL.@)8 CameaiL@bL aflemarensl sTHLOSSILCHTH Blp SHea|L
Geafimg).CLogyin, @51 eflsmev Ledleurers, BjaT&Hsa|LD, 6TaflEled snaILTaTa|LD, 6THM (LPFMMILITESLD.
GGermifler GamgHe stettug Hifle o 6t HmblEmer BHGusnHsTs HpLer @&Germflsr
Go&ELD (PEOMILITELD.

Eunyeomwmsrrg) Bifled 2 erer Hmilsemer BHEGUCHTH Hifled 2 6msm Hlmid, Loeverid,
alpIUSSEHTS gmeal g Slnimsmm e Biflsh £y smears6r aarTamss Sbh&Sng.
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3.6 g evmrsntsmy Guosirsaf JTds @360
(WATER SOFTENING)
Gewrewf fl6dr SHlgeTdH SHeTeOLMIL HHGSHH VNG GONSGSE60 & 600T 6001 60T
Glostrufiymés @ &6 sTeoTLILIHILD.
3.6.1 gawsntsmy Gosirefyrd@aigssr Gprdasid
S5 86T CLTS&mISmeT J|fnLL SenmrsniiT GlosrefiTsslILGEng.
) Geminfer aievr LuGTLT. snL G 6mmes
2 GYMilseT LHnILd GLmi GummSSlsafls UG i wHmin gfiiilsmer @mns o
3) swmflssiL@LD 2 srallsr smeusmiu 3|Hsifl5Hs
4) Gardaeueraefl 2 (L Ligamss Shiés
5) gmus Ggmfledlsh FHLIGHLD @lemL UL mns &mmEs.

Gwbfle sipars sermuuilsr gere| 5 s 8 wdHiflurgln.s wHflsEn Gsmmeaursr
Slp6ord Gememojsmem Hif semauUMESTSD, 8 wHlifleHE Cuwe Sipars seTamwerer K
Caemauimm Lev ellenereysememuld HLGSSID-E@ g&ifl sgarssemen esug 14.25 ppm
S5&1D)-

3.6.2 BNer &19 6013 FHeorsmin (Hardness of water)

& 60016001 (I5L_68T G&FITLIL| S608(&HL0GLITS) [HI6mIT SUTTL6Y @)(HS(GLD S6oTemLoGIL Slg 6075 &60T6mLD
sTeTLILBILD. Sevoremfifled @GMILNILL 2 Lijgemmesr smsulud mmID W&afFILD SemrhSIeTeaTsSTe
g 60T &HS6OT6MLO 2_6T0TL_THMG).

Slp.oTS &6ITenLoUSl6ir aew s & 6ir

) snemdls syarssaran (9) smuGer. swarssearsmwn (Temporary hardness or
Carbonate hardness)

2) fhaT sleaTSs6Tem (9) SMTUGTL. g Sigarssereno (Permanent hardness or
Non-carbonate hardness)

SN&HMOIS SHlp6iTsH SHETEDLILITETS STFILD LHMID WwSefFlusEer snu—gmiuLCesrL
2 (ysemmed eyOUbEnGl. ENbSTS SHlpeTs SeTenLoLTeTd| STeOSIUD LMHMID &6t FILGSlsm
6L (ha6T LHmILD &Carmsny(hisemmsd sTHLI(hIsrmeot.

1. sparels sipers SerenLnani [£5E 560

SNHTOI5HS SHipend SeTamumls QeTHES maSSHH g SeursonmiosnL GeiLIgsr
eLpeuLd (FE&S6MD. @SN (S SEUOTETITLIL| ()6 6T6OTLIT. @) SievoTauunTioL (LPsmmmIL Elemmie; (Lemm’
STEUTMILD &n MIGUIT.

SEWTEMTTIDL LML 60T SriusT—emL— g &mev® ellmaryfltg swflmaowmats
Blpsmmulleh 2 66T HSGIRUD G GLD.
2. Qb3S Sipars serenLoami 5@ 560

By GusrmwWrsGL HAnly Weopsst epod ATrEsSrsS Skars SoTeamLo
ESsUILOSNSI.E\SNES S0 86T TSI 63(I (Lpewm LLeTL(HISSUILBEH NS,
) &etorewTmLOL—GamLIT (PeBM
i) FGWTEHEIL (LpHMH VG CLPELS: S MISET @IL_LDTHMI (LPSOM
iij) seflmsemer Bs@Lb (penm.
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3.7 @ bi LRiTa] wpsmp (DISTRIBUTION SYSTEM OF WATER)
Glpbr uHiey ersrug urgSTOUTET LHDILD Homeaurar Gphmr ImeaTsSg il
LGSl Ens L Ggmeauumsr 9|55 nnin gjereyseflh MEiGLTrSILGS g @Lo.
3.7.1 poed @ig BT LIFTa] 1psOPEHEEHTIT GHM@ILHIT
s LSy (peopwrears Spssar.. Gurgeursar ComeussmeTl LTSS CFiagrs
IjenLou) Gesaor (LD
1) @& Gurgirar gmey LHNID HWSSSSH SYBSU LGS JaTSSI GIThIEEESEL
Beor ellaflCLTS&sS snigSTs @558 Gaustor(HLd.
2) @5 SwsmetorilS CHemeusEhmssmear Seorsuteny L TSS0sinsrs @)mss Cousmr(hi.
3 B3 WL HLISSSETML 2 ML ILSTS Hjsnioil Galstor(Hin.
4) B8l nigaimLSS6N, Gau—-gjnl nHmIib & Hiomsnd gy Siuaimils &&&eaTmaTsTs: Qe
Geuetr(hlLb.
5 @& LwsTUHISSISE LHNID LYSILTTSS0 Y SaDinG sTeflsms @)mss Gealstor(HiLb.

@5 srlTsmugSled BiT LomFamLILITS euemaullsd LITGISMLILITeTSs gjsmiowl Goustor(hLd.

S

7) @& B swrs sumsuilgin sallsr epetd LG @ity Fnflin yerellsd @)MmHSELTm)
SjemLow Gevevor (HiLd.

8) @& urgsTIUTETSTHMD, Gebis GYmi OS50 GuTeary STrsmmEisaT GlgBi
SEMLLILTSH6UTmILD jenLoiul Geuetor(HILD.
3.7.2 uGaim FHig BT @IPBIEGHID 1psHDEH6IT
GUuhmostanpaurn Gyhir UYRGL WoODLTaTS &L & 6T L 6T )
susmsLILGHSSUILGEMS)-
) ooy eT(hG g5 Glesry uSikseaflEse (System of conveyance and distribution)
2 B eflifiGurss L psmpuflsd udHinbseflsgen (System of water supply)
3) G-l gmuss) uSlinseaflsse (System of distribution layout)
1. foor TQ3GIF ey uHingeflse60
Gwbrmemmiigsflsr B, @bt aprisiu. Gouemew UGH, LuGSuilsr He
Sismioi oI HULGSuilser Hlemso wHmId ILGSilsr Coeme oy Siueibsmpl GlLTNISS)
SLp5aerL (psmmsafled B 115818 Glasimm uSHimbgerssiuLbSng.
) uyellufiiiy gL pemm (Gravity system)
i) LI psmm (Pumping system)
iii. yedlufiiy omid Lok @ireorhid Caks (pemm (Combined pumping and gravity system)
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2. B e Cuwirss S wpenpuiled Ll Sef5 s

B eflfCLTSSasLGHLd sre @l Gleuaflemwl GLTmisSs Spsseaur B aNfiGLTss SL L
EenL(emmuiled 2_sTems;.

) Beor Qar_isfurs gjsfisEL wemp (Continuous system)
i) Hewr Gam_i&fuilsosomas uSimsaflsse (Intermittent system)
3. gmulysAHLL b (Layout) gjenwsg L seflsseo

SussaL Erarg wopssled oeowiysHiLd (Layout) gmwuss Gupbr
udlimgeflEasiubEng.

) esusmLuub wemsar (emm (Dead end or tree end system)
i) Efl. guiietr wemp (Grid iron system or interlaced system or reticulation system)
i) sulL gevevg) susmemu (psmm (Circular or ring system)
iv) guriudlie wenm (Radial system)
6l 61T 35 & 61T
LGS
gflurear ailsn_sow CHIEO5OS5 TSIS. HI@uesor 1

)  smgmyso Hmeuls gGSumasiug Cameus @ HUIT 66TNISE), LT s60MISES CoHemeuliLIBILD
iEiflsar gyemey .

3) 165 6l Sy 185 601
@) 135 60 m) 170 60
2) Swemenriing Cosmeuliu@id Fiflsr gjerey @nHmelleo _ steiTm sT(HGEIS CsmememiLbSng.
3) 260/ REBBLGSES/ REETEDSE 3b) 3/ RBEUGSS/RHETEBEHS
) 50/ BEUGSS/RBETELHS ) 165/ @BBLGSHS/ RGHTERSS

3) @ BUMEE Camaln@Ld seurenfiflsr gjeame| LG
I) Q/PX365 60l / mmsir - 2)P/QX36560 / wimeir @)Q/PX365 601 / gyeior®  Fr)Q/PX365 601 / gy etor(h)

4) L@ o[ sevrent euphigLd (pemmuiled Gevorsoefit .

3) efswrmmg 31 FUGSEnS @) CeilssILGSEnS ) CaLilsaluGnishme
5 LIETLI(HSSIRISTe0 KISTGoTT Sevoreseiit &L L ewrid 2 LGWITSSHMHGHHMTT GLITE)

0UCG,01&&LILHEH MG

3) 6L J1) aumsvey @) B gjeremeutomssfll  FF) sLMISTS

6) Hiflsir WasTEML JYSMSSIHE TOSSSST ([ LGN
3) wenipiBit 31) &L6 @) 2armm) ) Br&CaH&aLD
7)  seuorent (55 &emel, Ln6torid, HimLd, LoHmILh SHekig Geienin Sy ERINN &(MHSMS.
3)) CusLerflufiuey LoT&s 6T 31) Gouglufluieh Lo gid it

@) w1y LomEisesiT ) 2 uilifluflev Lom&is s
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8) ©yhmssTar Y@MIDSHSEHILL SkSN I 6Tey LS.

9) 10-20ppm o) 5-10ppm @) 2-5ppm  w) 8-10ppm
9 __ssorugy Gifleb sevmglerer smamiregsit guesfluflsor gL rsSlullegienL i TSl oL SemaemiL
©OSSg.
3) SIS 31 pH waliy @) &CarmanrH ) FimLd
10) [Biflsb sevmgerear Grmils: S mLilsamer GouHudwsd GlLITILL S6T DS DM FEHEILD (LPFHMESsmET
Gamsior® KeE@GusnE _ sTemml Gluwi.
3) sflwurdlaemar 2_eor_T&@GL Sl(mLilsemeT Lflss 60 3) alg&L (Hig60
@) augs Hid QFm_iguflsmen &6 560 ) seflmbisemeT H&EGL (enm
1) Gsrdlss maiuger epsid JmeaTsgl LTslefliLurssmemun IfSESLD (PmmsE _ sTerm)
Gl
3) EmulsemeT gLfl5s60 3 el s (g6
@) ooy ClLoeiTenLoLITS &S0 ) U Hleme&Gamgamer
12) Bifletr SM&TE0ls Sig oS5 6menLeMIL [FEELD SETOTSHOTTLIL (PSHMEMIL ___ TEITMILD O{6mLPESHVTLD.
9) SlGwrsmsvLpsmm 31 Semmii&(Lpsmm
@) sweflssT G mHnILpenm i) eulg &L (HILD (Lpsmm
13) aups  O5NIS5STS JmuEsSLILLL IH&HEGST aufliurs sersnianr emsgin ClaumisE
_ erearm) Gl
3) &L (His60 a1 SLilsemar oflsse
@) eflurdlsemer 2_am_TSHEGL H(HLsmer LflSS560 ) Q&TH585me5860
efi@m arismgsafle aflan_wiefl MEANATID

) B gy smseaflsr @ Uifleger wrsme ?

2) gGsmid @ysor®h flevgsie B LSS 0UmME SHMmET & nis.

3) Hifleb &EmLSIETET LOME:EHS6MEIT &n1)i5.

4) sevorentit (GlpBrTs LILETLESSLILL JDILLSSSILLL &CaTTsnITIp6dr |66 6T60T60T ?
5) s evoreutiflsor 2_ullflwey setremoeming setor it Geinuin@in GamgmeuT s6i WwWTemey ?
6) LigwemausELh CISTL Ly S6flsir 6mSSHNET Sn ).

7) sevoreutin sulg nSulledr eusmES6IT WiTemeM ?

8) s suorenutomir GlLneaTeufiyim s (G S60 STEATMITEV 6T6IT 6T ?

9) slgeTs SeamemLouiledr @) sUMESS6IT WTeme ?

10) Bemny 15815 Qstrm LETHSaflSS60 (pemmuiled gevoreutT aNBHCILTSSHIL LSSl alme:S6iT ITenal ?
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LSS I
i@ aursSHuniseflsd aflanwefl. wHIQuedr 4
) Qurgs bt alfCwrss S L SHlr TSI QHhEI (PSHSISSIIRISEET S )|5.
2) SwemstorlinG Biflstr Gaemeu upml eilaré@s.
3) Bifleir md Ll Belt yleus) ersareor ?
4) Bifleb &Cermiflsir Camg 60 L eflems: G s.
5) 1hifleiT Slg6uTSS6TEMLD GTEOTLIS ILITE;) ?
6) E-ColiGamgmemsmu afln&@s.
7) sevevenL (Screening) eTemMTeL 6TeaT6OT ?
8) B gl luflsdr euEmaE ST WiTemen ?
9) Fenr GlosiTestiTs G &6 sTeMaTS GleiLbhEng) ?
10) giemwiysSI L b (Layout) giemwg s Glgbi ufiibsafls @l (pammss wrenea ?
LeH-Q
S oLrs aflamLwefl. HGLedr 10
) urgsrssiu L Gl afCwrssdr geudun wnmid QurgisEipbt alfiCurss SISl
WSSILSIaID wrg ?
2) Ewhi eupriseme I L AL 6b LM el G s.
3) seumenniit Gaeme STEITMTD 6T6oTEAT ? |&60T SUsHESHEM6T eifleuifl.
4) Bifleb seukgieter H(mLilsemeT QLfSELD (pemmsemaT sTS), 57ESsmILD @\ 6toTig emeaT 6T S (S 5.
5) Glpibi Llie sTeoTmmeb sTevT6nT ? [HEVLEV GleIhiT LIKNTR] (PeLMSESTET C5HEMEISST WITsmE ?
UGS —F
aflfleurs aflenLwefl. I LT 20
) R BUGSEGS Camaiu@in Heasmiiflar gera] LN srpd), UTH&GL smeflsamer aflauifl.
2) serenfiflsir SetrenLosmiLl SLTMIGG) Sevr M QEinuiLGLD CoTgmersmer sTipd) jaumile 7ESHamiD
eLpstTrflemenT 6161 (8.
3) Qg osoored euipiNuSlsor LILLD a6mTTES 381 GlFILELIEILD (psmemiL 6Sl6ms:E;s.
4) eflsniy oswTed aug Ui Tudlssr L euenThSI )81 ColemeGlaiiu L (psmmsnil ail6msEs.

aflenL_ss 6T

9@ 27 Jo 98 9@ 6 NG 8 Yo 109
e 12 g 13)9
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4

VG, - IV
&FHBTSTYT GLirp)lufui6d (SANITARY ENGINEERING)

1 gplapsid
&&eTme LiLeTu@SSLILLL Brmeng) sflaybrrs (Sewage) GlaueflGumifng). @55 maiu

a\fley B, @sT sifle| B sreunimy Cesflssiu’ () YsnniL@Eng, starUmsi siflabis
GUMLSET QlgRIMISSLD (Pm, JeUNemm JmusEGL e, SfleyBrms Smin oL
IFmar UsGLILOSEH (Treatment) GeusflGummize B womid srHmy LrEUGGN LD
@eflou(mid gSSLmUBisafle SmemTevmLD.

4

1.1 &&rsrysHer GBrEsid (PURPOSE OF SANITATION)
Curg wsseflsr 2 L 6 Kusms UTSSSTSemTEITD SNNIEF (GHLpmaLl LTSSTILGS

&SI GLsEDIZH606T (&SI CrT&Hsid gy @LD.

&F&HTSTY S D61 GBrdsnsarmalsn

1
2)
3)
4)
5)
6)

3

4)

L0606 LITHSEITS LITSISTLILITEI SIS 560 3|6nL0S 560
gflwmeor (Lpsmmuiled Lefls siflemanid, siflaBemmd ClaeaflGunbmne
Loggor LommLd BT Lor&LIbISmen S6dliTEe60
s\fla1 GuT@L s Hmid sifleybsmir wnisipnhd wenmpuis Slmoul LiwearLh\SSIS60,
s\fle Biflstr 2 T&sSHemenrl LwsiruGSS LI euemi&S Glelige (Sewage farming)
Qumgleurer sifleybi’ uSGaLGhSSID Flsneowid @svsrs Hlemsoulled Seoflliu L wpsmmulleo
eeuGleur ([, il e MG K&F&S HenL S CBM Iy 9|emLS560.

1.2 aismyuisnp (DEFINITION OF TERMS)
sifla] (Refuse) : s&TaMML GuTlufiwedlsy, LaTHmE 6T &ISSILLL GUTHL 6T Sifley
(Refuse) stariu($ing. @Ho Glsmu (Garbage), sifleybir (Sewage), sullage, wemwpibr,
Bleugslg B (LNSHEOILIGT QL HiGLD.
Gleou (Garbage) | QUHI SMISHISGET, LLPHIGET, L6, @Ime&eT, STHls SimombhissT
GLImUSST, JPSIu smilsilser CLTsTmeme GLimL sTerlILI(bILD.
s\flefii (Sewage) : @lg1 sWsmMuSHBIHES GLnLd sSiflaybrmELn. @i sy Sullage
uwafllssefle, fAnBrafliues B, Csminsmmau siflaser wHmin wepbi o6t
IILRBIGLD.
s00ogy (Sullage) : @& Geflusemm, Fmownen, suWalbis6sM ly CuTsTMeMIEHHSI
Qaaflur@gd sifleghit s6os sraru@in. @g Gamin sflagbrmsomn @HSlmEs
SIMETHOLD CUTTE.
siflefi gsppd Gwmi (Sewer) : sUflybi Cssflssiu@n @)L 55lmHa
QeuaflGuHmLILIL GeusttTigill @)L LD a6MIT 2_6T6T GUMiSE Sflaybi YEnHmLd GLYmi gjss
Bl sle sflaybis @Lmi erearm) GlLIw.
siflfi Brapp wep (Sewerage) : sflaybomr Cssfsg Eissmw pempuile
fL550\mEg LoGnrm G S5nE sflajbflmer Gsrmm® ClFhmin WaonsE siflay
Bremm! wemm stearm Gl
Gymil gpiugd (Invert) : sflofi gsnnw Gumilsr o't uriheg GLpmi
I LILG S sTetTy] GlLILIT.
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4.1.3 sPPansl Gurpl smerd GCrsfizsd wppnd OGxrTaw®h GrdIHD
(COLLECTION AND CONVEYANCE OF REFUSE)

sl Qur@lsar SpssarL @rean®h weopsaln GCssflssiul @
s mer(HosFnaiLBHSmS.
) 2 S I|606VG) LITGISTLIL| (psmm (Dry or conservancy system)
2) B &ewLo (Lpsmm (Water carriage system)
1.2 @ih3 i g TGS pewp (Dry or conservancy system)

sl LipsnLowimser @lopsmm, SHSmSSHn sifle] Brasnmid GUMissT HmussLiLLTs
foyriseflsy smawmeriu@&Emg). CaLiliL smaeuettng, speublaurm aiLreg Clasarm miE Caomid
@ weflgweon womd HAoEr sflaismer sOS585 2amflar &SISGSULUDLIS @(H&5EL0
@550 em Gwlmer Gally UmsssiubhSng. @& smuamsdHs o qors Lwmh
LweTURSSILG NS @&T seminwinsmn, Gsfluanemms siflebi Simmbs Flene aumilgsmed eLsLd
TR5815F GaaaliLl (b BH gjsveg) BerTenLgeflsh sa&sIU(H HUILUMILGSSILGIS NS

Oamesafld @rédo mussIL HEGL Glmus Qampssfle aibhseaflai,
Camsseflgin 2 mamEd GLlmus &.eamismars Glsm ly Callss masg, 1Nng wm @
fustTly OV LTS eusttTip&efley GCosiflsgis Camam® 2emfldr gISE@GUUDLTGS 2 6T6r
@586 GausflCunniLbhSngl. smiks Gl &HE), Cgly Csmy, STauNmEIGET, LOFLD L L,
2 L[5S LTEFSTONsT SIS0 Lnmid SrésSSWmilliygsT Gumsty stfluse. lpw GLenugsT
2 | amgins  sTSSUILGSsTmeT. SmisMleer, L womid upesns GuTsrmensy  SHeoflGiL
tiflssiu’ @ 2y meaugsl ineg srfl&ssLn@dlsrmeor.
2. pri&gienwn (pempuliled Co&iflGged (Water carriage system)

fri&asmn CasifliL penmullsy efls wsuid Lopmid Smibiflsmeor’s GurgiLome jemey HpLsor
sohgl sTessmL Hims rmml Gumiseaflsr sl Cesifliy @S5 (mEg UsEGaLbhiSSIn
@ 55nE Ths5a&F Qasn mauailss ShiE efmenursanmn siflefflamesmn u&@Gaiu@SH
(Treatment) gy mmibfGar geeg B pamullGor sassiuGEng. B Jenmns Sing)
Cesugmn @&nE BT semw Gasifliy wem srer GLwfi_Oiu’L gl 2 o8 gerailsy @Lowpsm
SbS51ES &HSILOES!
Bir&aenw (penpulleir 2|gm)sh eomISeT :
) eypriulL @ymisst aufiGw suflaybi gsnpiubhiesTs @5 SSTSTTLmsTS.
2) uswflum_gsr CEHemeuuflsusnsy
3)  upmoifliy GlFee] Gsmmey.
4) 9|O5EWNg sLLL RS siflena giLpliLbhSginisle Sinoflssmsv.
5 meler (pempuileh LSGaIILGISSISme @)Hle GlEsLi(blSse0m.
Bir&seni wenpuiler 1Sy He. sconiser :
) 9Fls gmalled B CaHsmaILBHEIng.
2  gymousme s (Horer Clema] 9.
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4.1.4 spaibyspy 1psnpuilsr alendk e (SYSTEMS OF SEWERAGE)
sUfley Branml (psmm Llseumid epsorm) susnssemms; LIflSsOLGISMS).

3) S6uflSs (ewm (Separate system)

31 &L (b (Lpsmm (Combined system)

@) vEH &L (H () LGS saflss (e (Partially separate system)

3| 5#f55 (pewp (Separate system)

@uympuiled Gumiusst Saflssalit gmussiulyBsEn. affissT WwHmD
Gamfihsrenmsafldlmng Geusfliur@ silaybi em Gumilain, nGnrm Gymuils wenLphi
wpmid flefmd  Gerar® Gevalu@i. aiGser whnin GEmibhaTmasar @mhal aibL
siflepbrmearg, usGUILESSID HmowusinGLn, wempbT winin Habr Crflamiwrs gm)
LOMMILD 66ML_&(GLD 6T(h&G1& 6l Fe0euLILI(HILD.

3l FaL® wswp (Combined system)

@ns wenmulles wenBT wHmD sfleppT @ramgmanyd Gr Gpmuile GsmI®H
Gsnliubhdmngl. @emea GQurgsurs usGUUOSSHL HomousHng 6 smebr
GesaiLbEng.

@8 UGS & 0 (9) uGH HaflEs Wenp (Partially separate system)

Lenipufleir SinIs85Sl6 GLImL &b LenLbiflsr s(m LG Slemiu SeimesT symm) sLfleyfmL e

sTOS5IE GFId amsuiln gmussiu’L GYrtu uGH sl (9) ugd sallss sifla

Brenm paopwrg. geame 965 snushn wapfsr gere gHsfsGn Gurg o5
Simit5Glauefl sreeumil eLpsuid sT(h1G81E Glasvsri’(h aymmlGar gjsvag) eemulGsmr el L.

4.1.5 sifabisar gjare) (Quantity of Sewage)

Qurgieurss sflegbi aearug ofh womd Csmibhsrmasafleimhg  GausflGLmID
sifleysemers @GMl&EEIng. srarhol, @E55 sifle] Hiflsr gere] ST ClSTensamILILLD, jaIT&sT
geuGleum(peupd LweTURSGID Fflsor geTaflemer GQuIMISHID IPLEDG. LHMmetTS

seom_fihg @hs sl Bfldr Qerdararareilng amu Bmd sifle) Brepmes GLpmilsemer
flpeIEMLISS GeuetoT(hiLd. sLileyBiT LSlstreu(meusTaMemmL GILTNISS S

) CGamemLssm el Lid (Dryweather flow)

2)  QeusitsmbiT 9j6vsug) LsmpBiT (Storm waten).

1. GEremL&amev gL L Lb (Dry weather flow)
2 o Qeulil smeSSle, I STeugl el Glers CammLs STamnseflh, @ Sy

Brannis @ymils Gl Cursss sifley Eiflsr @l L GamemL & gL L Lb sTarILbHiSmg.
CamemL &5 el L Sms LTl&@L gjnamser (Factors affecting the dry weather flow)

) Hessle B 2arbmesd mmid GleueflGuwimigse

i) Gsmiberemsseflsr moailLb

ii) L& Gmmse

iv) affCurSasiLGLn Glebiflsr geamay
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2. QeusrembiT 9jsbsvu Gl LoewLPBIT (Storm water)

LyBluSlsor Lip i Sleb wemip GlLnindGLImE) b s LIkIEG STHmIL 6T S60kh&) QLeTNLTSRLD, 63(T
uklG Heusms eabimeiiyn Cestmg Gurs stepysmsm B Lybludlssr Guburinisy Lmimbs)
Ceogin. @& wmplfi goeg OCoudrarbr aerluGEng. wampBflear gjereay
Uletreu(meusmaumemmL GLUTMIS S8

)  wenpuflsir jere (Intensity).
i)  Bminiigtn) i SeoremiogsT (Catchment area).
i) LoemLp GILNIG SiTev gy6meY GLITETTMET.
4.1.6 s1paybrepmis @Giprul _giswing 0 (CONSTRUCTION OF SEWERS):
sifle] Brennis Gl 9|mLusse Gilss) isramLn smevliLisemsr afliflours srerGLim.
) sifleBresnms Gumiseflsr aigeaid
2) sUflefi @ypmuisr sflsusmioliy
3  sfiatrsnn Gprimer omiogse
4) s\fleBrenmis Gymuisner LIflGaTsmerr Gleiiigeo
5 slfleBresnms @pmullsr srhemm L b
6) sUfleBrenmns GUmismeT &5 Glaiise0.
1. sflefrspps Gymiisefler aigaib
sifle Bré@umilsar B gUL s, s6m GGG HS Gomhnsms CLTMISS)
gmudngl. Gurgims 'L augaurer Siflofis GymissT EmSSILEL. QY ETTEID

sifleyfifler geremail GUTMSS algaid LTYUGL. ST GSNISSOALDHS CoTHNSMS
@\retorL_irs; suemasLILI(Hl&S60MLD.

) el eugeu @umil (Circular Sewer Sections)
i) su’L eugeuflsvsor @Lpmil (Non-Circular Sewer Sections)
i. I L augu @pmiigeir (Circular Sewer Sections):

RI L allgaIS GUMLISHT SWMTILSHEGLD |68 IEMLOLILSMHESLI, HSILITEhMSHESL L5
&EOLILDM6T S, @lswe 1.5 L eulLLd euemiy L& FpLiurs GuTghgi. Saflss sifle) Brsnml pemmsE
@emeu seyd LweTUGHENG. o L augeiomerg Hong Hiflue seormuasamer GUbmisTaTS).
(UL 41)

R S ; il
R T TR e e
(a)BEDDING (b) HOUNCHING

uLb 4.1 eI L angeu Gymiilér GgiéE0aGSCsmbhpid
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ii. I L angenfisieor @lpmilssir (Non-Circular Sewer Sections)

fereu@ eulL eugaifldor GUuriisst GuTguTs &Uflabrsnmn s as gLl
LweTURSSLILG SletrmenT. (LLLb4.2)

1)  gnsoLullsir enaLiligemiu GumsiTy YswioliLemL L GNISESSESTHMLD (Basket handle section)
2 LeoL eugaus siflebis @umil (Eggshaped sewer)

3) @demyuilsr som_td CLimsdTm &M1& SHSESTHMLD (Horse Shoe section)

4) ureuemamiuLd GUiTetTy GMISHEGSSCSTHDLD (Parabolic section)

5) QFsusus augeuds GLmil (Rectangular (or) box type)

Ne2j

Je01 e L 6ulgeu SLflebirs @Lmil (Semi-circular)

7 s Bereul L augeu Siflafirs @Lpmi (Semi elliptical)

15D

BASKET HANDLE SECTION

B N
. a4,

HORSE - SHOE SECTION

SPECIALY PREPARED INVERT BLOCK

STANDARD EGG - SHAPED SECTION
T

a0t e ot T NN
h Samiee!

Sy e A png i N0 e

INVERT

Ty TRy G T
RIS NN

RECTANGULAR SECTION

SEMI - CIRCULAR SECTION SEMI - ELLIPTICAL SECTION

uLb 4.2 'L augeifiser GLmilssr
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2. sifle|firs @ymuilsr #fle) (Gradient of Sewers)

oI (& sLfle] Birs@pruis QeusfiGumid siflefrmsrs) Qamr&furs GsaaGaisr(Hid.
Syermed 9151 il B oIl 6 GasoSimg. sifleybirs @ammeurs @\mindler, iU Gurmsrasr, sifla]
frepms Gumie ughg, milllmer ghubsd, sSflafi UL SHo smemw
gOUQSSHHTDG. @mss5 seilitss sflurar yeluiiiy @ULSgiLear sifle) Brmers
flLsHlmEa LHCnTm L s55nE ahsgs Caian Qurml®h sflaybis @Lpmuilsnsr
giflwmeor sum_L1b (Gradient) Qam(h&gi jemLoliLg) e,

Gz s L gemwoln] (National Building Organisation) Sipsesr sflailener
(Gradient) o UG GIEmTSSI6TaTS.

sifleybis @Lomil efl’L (b aiflay (Gradient)
(Qs.1h)
100 1in 60
150 1in 100
225 1in 120

SOPESULE LHPIDd IHsU_F HlengGausmissr (Minimum and Maximum velocities in

Sewers)

sifle] Brepms Guruile sflabrs QeonGurg Ieummdle Seamhgi6TsT
SLLGurmerasT Gpmuiler opliiGSuile Comidl smSalimon wHmid Gymin GlummsT
Ifissmogid siflebiflar UL Gousd omuwse Cousmm@hl. @esury @ymils stauails
SIL_LGILTmEHD ShSlaflmos Searmarssrtar &g sn el umsuis 2 erar siflapbr
RLLSSNG sréer &55ULMSSIL Smabaisd (Self-cleaning velocity) stetry Glwi. siflaybi
IE0mS Gumuiler Sl QursTssT Lghgellmos @miusntsnu @hs s ssSlsifliy
Semstousd @miuste @mstu sflabflar Gmphsu s Smsbusonrss Glssrsm
Goustr(id. sfleyfi GUITUNH QR BETMMSESG GMOESLULFD QIHLPONCILT 90605
@ mwenGur sTCar &S5S5UILOSSHS GsmsTEni SmsGas 9mLag) @)L emmer SalliTsELD.

Qurgianss sflafis @umisst srear sS5ULHSHS CETaTEpD Smebasin
0.9m/sec g5 @568 Geuetor(lin. LemBT Jjeveg siflaybifled samgileTer LHgs @1 GlumhL ssiT
s gl Goussgsr Geuglobturs gme sfley frenms Gymmw oflss Frble &
(& TR

sTarGel, GHIN.L GCaussdnECusd sflabflar il Gaush Gewamrogin
sLEHULGSsUILLGoustor(hid. @816 9fIliCLHLGSETS Hamebsugin (Non-scouring velocity)
sraTLLQSng. Gurgiurs @hs IHsuls Hmstaush sflfi Gumi swrflss
LwesTLI(h&g o Gummeaflemestll GLT 581 Sjemdlng.
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sifleyfis @ymi swmfiiyl Glurmlseflsr oflLCLHLGSSTS SHensbagmigsT

Slpsaenr 9L susneoorufled Glsm(HsaLLL (herereor.

ﬂ‘;’m sfleybid @pmuflssr swmfligd Glumassr g*rﬂﬂ(g“ﬁ)”@it’;’s"g’cgm&@mam
1 LOGUIT SHITEUEUITLLI 0.6 -12
2 Qomige 15-25
3 SOoeivT SHSTENT 25-3.0
4 (D& 6060T 30-45

3. sflefrang @yriflmer ufss6 (Laying of sewer lines)

siflorenn Guml udsGuturg Gurgiars Gymusnoliisr s Sullgismsm
sursoemeotuiled (Tail end) GgmLmid GuaGETHS Glorammr® GFnmGasmmr@id. LS
s\flebranms Gumi uSlssiubisug) eraim wenplitly GauinGElng.

Q)L omwii&6asDHU GYESmLSSHM (SETTING OF ALIGNMENT)

GO L @S58l siflebis @GLpmi LSls@SLo (s oetoTemfler Sesmin lausne
r&ifls @t GsmetorL. Goustor(hiLo.

sflapis Gumi gmuiLSH L amru_SHer o Seflujer g sTEimenserfls
(manhole) gmueil_Sms sansH Gamm@in. @raw®h gyergimear (Manholes)
&(EhSHemL G gemLns e eTer Slnbrannis@Lpmuisr e L Samyuilsr Lig) @ilss
Goustor(ld. @retor(h) 2 ETSHIMATESEHSHES @mLGW 2 6Tem GTMD 6, CHTGCHT Ipsd IjemLoWI
Geuegor (pILb.

sfle] Bremms Gumueuliyssrear omuusesripd Cri&sGsmigd 30 L.
@lemL_Gleusflullgin, susmereumssr @I _migsefley 7.5 1. wpsed 15 1. @lew Gleusflullgid psmerss
GFflaet LHSE:E Gamsmsm Gousor(hid. GUmissT LHILSNE EUHEUMSIITET (LPFDDE:6T
2 6IT6w6DT.

i. e (oo (First method)

@y wenuwln gmussiuLapsgn Gumil gmulllsr muusCsr Hi&s
@memnLns, 6@ USSSS @mameasr( ojmuwssistlsrsreroaumr@id. @g Offset line
G, (ULd 4.3) smigwing 'D' = 1% trench width + 600 mm @w&GU mark Gl
GouetioT(HILD. LOMILISSLD GamettmiplL LoITem6wT GlSTL L LILGTLI(HSS Coustor(hLd. Lostar G mevorig.wi et
s\fleyBis@Lpmuilsr snws Cam sl seam(lLily&s offset Car®h 2o flng.

n r =
. H Y LR . P T T

[ N o, ¢ SPACEFOR DUMPM'EXC_AV./\mmu. el 'I"
., . I R B « .

CENTER LINE QF SEWER -|-

I ‘WIDTH OF PROPOSED

TRENCH FOR SEWER

BN

PEGS AT INTERVALS OF QFFSET LINE
7.50m TO 15m

uLb 4.3 Qs smevsir
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ii. @etor_meug) pewp (Second Method)
yemsrsG&Suflsar (Centre line of peg) - sor
Gounwyn GOl @ CQeuafluiled  @\Fetor(hH

r VERTICAL POSTS
| I

Qem@gsgsasbunsa (Vertical post)
Smwussiub&ng. (ULbn 4.4) CsRGsHs
SLLURISELSE @mLuld Sl o miiy

umremeusil’L b (Sight rails) gmussiLGENG. Ty
Sl o gy urfsmeuafl L 2 wmb siflabir
eyumilst gueiugdh (RL of invert) gjoes
snamemm S6md GurmSs Ijsmwwjn. SHenL oL
2 My uriemeusillL o &Fleow  [@)6n6mrSHSHTe0
IowssILEL Gpmisr &fle) gmwoEgelEL.

________

uLLb 4.4 sl Qruilso

E1&&fGeu GLilufls siflaybi Gypmi gemow Geustongw &ifleur@Ld. LusTerSSlsm 9)m6s SHlemLLo L
2 mi] umrsmeu el LD gmwss Uing Ieunmler 2 sellw s ustersSlsr sfleybi @Lpmullsor
2 'ym gew’Lid (inverted line) @m&s Gousttrigw oL SHemeor Cumefie gm@h Qesmstor(h
Bl LLSHleb Smiigiiiy sSlabiTs @LQmilseT gennssL(B\&lsrment.

uerems Gomewrs GCoemeuumer LLL  geTeiseT oM sifle) GumaTHaINEmM
giureflssiniearn Caramhisn usfllCnGasrstemiu’ B usTerSHler gL b Fyrs
arer_LuGEmgl. er 2 $6sflssiu L aflusnoly CurafiBirm@® epeors UsTeTSdle

3L IGEEE LTHNILGE NS

sflfis Gumisamst ImwsGLturg, unMsr samolugd (Socket)
BECrm_LsHer Hemaulley @msGUIn JoussSILGEDS. sflaibis GumismsT SLsHlu
HIn@ (H(Lpsmm LI L IjardHms S(Hedl snaugg L (Level) sflumissiubiSmg. (UL Lb 4.5)

\)

/— SIGHT RAIL

./ /A

STRING OR CORD SHOWING
b——
CENTRE - LINE OF SEWER

\NNN\BARNNNNNNNNNNNNNN\\$ AN

/A

\)

uLib 4.5 siflefi Gypni gjewinilsr Hi'L aieruLLd
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4. s\flafirs GLymil gjemwiieu LfGsTHSS560 (Testing on sewers)

vflssiulL sflayfi Gurumwly uwerurllphE Ty GCerTsmers
Qawuin_Gausmr(hlo. IBSDE SLpss6mrL GCargemerser Glauwulii Galstor L.

i. BT @mis&& Gamgemenr ii. v Gargemer iii. Criumi & &6 Gamrgemeor

@Ihg GCsrgmearsst (phsliler Gumuisr epol sflabt ThHiSsHEF CaFasn
I|md&slLbhiEng.
i. fr @p&ss GFrgener (Water Tightness Test)

s\flefis Gumilmer gmwss geunile 2 sTsm @emstorLigsT @ndl 2 mSiurarsms
LrISHsTs Hlg s geusren Garhss Gausr®L. Nng sflaibis @yruisysT sflapbr
IMLHOIUSHG T EGITsorhH IYTFmasHE @emLiulL  Gyruller (@) emewrismu
GComgemen &@6Temmes Goustr(hin. sifleyfis @Lmurears) SomTT wHMID STeardfi @GLmums
@\mLnfsr 951 1.5 L. BT 9|WS5S0M8 SMhISS SnlpGT sTeTH CaTHSHe Goustar(HLd. (LLLb 4.6)

GL

A s ALY s

b

uLb 4.6 s fleyfir gymilgusr i@psss Canrgeansr

E&Cargmer QElnsDETs (PSMIL GYML mwlnisr S pemeruls Gaseraums
2 UL 60T Snlgwl gULIT eoLulsmenr HIDYSS), STHD IS8 GLTuilensr TG ML S58IS5
GamsmgmLomy) GlewnuiLB&Hmgl. wmipsmeTulsy, LT ST&sle GILmhSSLILL L Lisorsdlsar aflGiL
b Gegssiu @ Ggm kg 10 Hbl 58ne sflabi @uniger ks i shigom
Qe Geussor(lin. gy smgiememuilsar GuomumSSley Hiflsor oo 1.5 1. @lm&e Geaustor(. Hifleor
wlLld Gonhere smbsCumid sfla o drarg oamm kg Gsmsraremd. Bissdlay
Qaetr”Lmsb o sILEGES) Gpmulsner e’ () Com Gypmillsnsr gjm&s Geoustor@ILD.

ii. sewL GFrgener (Obstruction Test):

@l Gymilsr el Lsmsal, 13 IS Gempeursr el Lpster LGS Gosd
wemerulledmhg GurLiuL Geusor@Gin. geuaumm GurGaGurg Gumilar 2 1 uGSufls
Slolemor Sevemel MWD Fewored, Flewor(h SullmiseT g HImar SIS @lsoemsuGliuesfisy
@)L G suorLmeorg) Lmipsneruiled Claueaflaunbg) afl@GL.

iii. GprLMT S50 Gargmer (Straightness Test)

Gumilstr e (pemeoruilsd sevreoormigemiLiLd, mipemeoruilsd stifliyd afleTslemeonLd
MmeUSGLGLTE, GUmil CHITS YmuSsLILL g Ehsmw, aflersdler aaflufls siflapbr @Lomilsr
WY ensg Oahs GCsmmmid seosmumguild Qgeflurss Qoflyn. Gymi Crrrs
ElsvemaGiuelsh GeuaflFaid Qgeaflourss Gglums. Cuid @Lpmusls sFESamiD SemLLiL| 2 6Temsm
6T6UTLIS6METTILILD &680TL_{ilLLIGOTLD.
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5. sifleybits @prullssr sTHGMI_LID (Ventilation of Sewers)
sifleybirs@Yumnise srmepm LSSl gjaugiub:

L

2)

3
4)

WESEHSGS CBMHETn Sr&emipw HLUSSSTS BHIHNSMS 2 600 (HLIGTEDIMSS
SalliILsNSTS

sifleybirs @umllgisT Li56s60r, FoGUL, mamlresr, Gaulur Gumsrnm Calgli|s sebTento
LMWILD 65164 S6TEMLISEMETE GISHTETITL 6UTLL| &S (EMHL, BrTallsEn ShIGamSS SH5S
STHMenLLIL| 2 6T TeUmSS SNTLISHETS

wssw siflagpt Gumuselldlprg @means sflaybi @umi Nfiyd @1 fseaflgi,
sflabis Gumilsr geraser LM @I misaflgid auaflosmm e 9|Lssd (Atmospheric
pressure) QSISLITS VS (SEMMEUTS B)(hSESLD STHMLWSSSMS FiflGlelL

sMHGpm_L wpepasr (Methods of Ventilation) :

1
2)
)

9)
9)
6)
6.

sLfleybirs @LmilsemsT STLTS {mLogs 6

sifleybirs @ymilseflsr sflwmsr aigaismioli

SpLpsimer e saflsnig fAndo gammsall® sllabiiurms srHGmTLLTs
eSS SLILMOSIM S

STHEMT L SIT60TSH6IT Z|6ML0SHE60

ETswWITaD SH6hg J6THIMET I MLISES6

SL_I560 @lsvsurs GlaueaflGILMMILD Lig S 9jemLngse0

s|fleyfirs Gymilsmer &5zl Q&g (Cleaning of Sewers):

Sereu(pln 3 sMewmSsTT  SUflBrenms GUMisSmer &5sn i Galstmigiig)

SjeuhLorEimg).

7
2)
3

s\fleyfis GLmil 2 L g6
suestTL_60, &5V LMWL 9)(L0&(S, Csigbleme saflar Gaurr oy &iueummTed gjEmLLIL.

SIMHTHOLD.

s\flefi Guraw sigsib Qe wpenps s

)
il

3

getoreuutit GoussLTS ClFnIHH &55L0 GlFiige0 (Cleaning and flushing)

Ul @Lflsmer s5sL0 Gleiige (Cleaning of catch pits) GLTsrmene

gewrewfit Causrs OFysH &5510 GFilige (Cleaning and flushing)

Sl sifley Bis Gumiseafle 2 drer gemLLiLsmer Gurgiomsr GaussSls Henrs 2ermni]
Jsnpend. @snsrs sflagbis Geogid urtmguile sreflukd 5555 Gampemu
(Automatic Flushing Tank) 9jsmLs&eurd. @leneu Sremmsta siflny Bis @umilmer sigal
a5s0 Calghdng. sfle Bié Gurmus asSsemiugnsrs geumpustear (nozzle)
GOmeaflgLpmil (hose pipe) @GLmil gjevevg cpraidled G&Ssemer siflabis Gumiseaflo LEGsE
3|88 9556 Bomrs (s sllabi GLumemiu &L Gl

. BOSST e sSflafis Gurismst &5sL Gsiw srmr@n  &medlssT

(Scrapping instruments) uUweTUHGSILGSDG. Cane Rodding seteoriu@iDd  euemaThS)
Qarhse68 I shllsmar g argmamalmhg sulapbi @umilsr wysirain NeTamin
Q&mm &, gysmLLi BraigLo susniy GlFweLI(bISSGeasmr(HILD.
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@. Gufiu gerallorear sflafisEymisea wefllgaflar 2 salurCuCu &5510
QaiuuGSmg. Iyargemer auflurs sflaybis @umisr o etGer weflger Glasmm
m&ITGGIL emLLILsmer B&E) gjemausemer oy srgiensT sufliums GlaaflGummieu.

. sea Guorswmer Haaouls gmily gouiLTed IS5smsel Sflamis @pruiamisr
2 siraflmm ukgl (hollow ball) semer Hlsmmw gjerailed 2 HLipall B Haunsm jemLLidlsr
g Curs&oalig) gjmLLamu gsnn& ClFinLeomD.

i. Uip@flsamer &GS G&iigeb (Cleaning of catch pits)

siflebis @ymil Ceoanturg @ Gu wempBi 2 6TGar LG Gural@h Csmily
Gumeb sLLOUGILD gemolisE Wig@Ll (Catch pits) etaarm QL. spsuiGleur (s wemLps@LLImELD
@emeus6T SGSLILMSSILGE MG

B\g1 saursemmed SUL O L @M e GLITETN 6Ll 2y @ L. Letor, 0sored GLITETMEmE
Gamigulsr gplureasds shSelhEanear. @6ar oelimSElo Liguld Lo ISl
epigsmil spOMlell B s&sL Galin@Ens.
4.1.7 spaybis Hh 1L GHbEd Cahamanirar &1° (Hiorsarniissit (Sewer Appurtenances)

sfle] Brepm el Ho 2 usreumhissT Sfle] Brenm (weopemwu Hmou
QailnznE Jeudunrsnsg. Gmea sifle] Brenmi uraguile GummssLomer @ Glauaflufsy
IIMLSSILHSE MG @leunmieT Lils (pSEILLTaTOINMMS ST6uorGLITLD.

1)  wesflgeor 2_6TGam GlFsiTm QY6 LS GHM ig (Manhole)
2) eflp&dl gyLngiemar (Drop manhole)

3 aflars@ QyLpsiemaT (Lamp hole)

4) gy augifleoid gysveug;) Ll G (Catchment basin or catch pit)
giliyre| GYmiliugd (Cleanouts)

i&a Brs6lsmily (Flushing tanks)

miemipaumuilsd (Inlets)

L0& (S LommILD 6TevorGlewuTiil Flewm (Grease and oil trap)

L 2 J o 9

S6meVE3LY eullg GLpmil (Inverted siphons)

10) wenudit @UEIGLLGSSID jsoli (Storm water regulators)
1. wafig sir 2_6TGar Qasirg) gyl ELSFID @zm_y (Manhole)

weflger o 6rGer Glgsrm gpie) KLSFGID QFTle sTerugl sUfleybis @GUTeniLwL,
SOTILGSMILILLD Elnsoorsss Snlpil @ SLGLomer ol @SIST L S6T @mmhis
&eoLIom s, urgismiumrs urmofiiyl ueflessmer GnGlsmsTsrsumd. sifleybis GQTmL &S5L0
@i, uypmoflse oM sfumMss @8 2 Sl @g @rar®h Jag IHswomsr siflabis
GYmMilseT shH&HEL @b ong @ymusmwiiisar sflausmoiy wrmuGn @ goag)
siflobis @umilsr ol wrmuil b Gursim @l misafl gemussiLGSDG. sflapbi
GYMiISEH&E STHOEMT_L s Sl sSEns.
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2. afps4 gy pgisnar (Drop manhole)

Spuns gemwngister Urgrer sfleybids @GUMULET SmIsE JHSln JiemmbgisTer
Slener siflobis @Lpmi @lsmstorild @ SHle @5 S L ILGIEDS!.

Hrgrer siflofhis Guni smro L SSlnhg Jifls USHe IIMLbSITETST
I|5M GLoed 0.5 (pgev 0.615 2 wITEHled gjemiomgisTer Slener sifle|bis @Lreni @lenemTs s
GoEsU_SF QThaTasr Samer siflaibiis @Gumi gmussiu@sng. Hemers siflapbr
Gpmuilsr mieefl, Srsrer slobi GUMiSE IMmSlH JMUSSILGIUSTH I S6T 2 6TGaT
Emrug) Gousmeo Glsiiing sTSSIWLLTSDS).

3. afleré @ gy pgiswer (Lamp hole)

sifloyfis Gumils @rean® Iy hgmarsEnrse Gamullh gmussiUbid GlenaTei
allers@ ypsiemer (Lamp hole) ererdlGomb. @rsir® GSSHSSIeTeT Wetflgeir 2 sTGaT
OQestrm g0 BLSGID CQHT 19&E (Manhole) @lemLulled 9emLLij6TaTST 6T60T
allers@Sgiememuiley aflersms @nadl ggenar cpaLTs UTTSS sHUMESs 2 Sa&ng.
oLy @mEEh ussdHo Heor Fupss slosin 2 safng. sflapbis @pmuismisT
STHCHT L S6mG THLIHSSNLD (LpiglLLd.

4. gy angfleoid gjeeg NGl (Catch basin or catchpit)

Ulig@fl (Catchpit) eT6aTLIG SeuTsarmed SLLLILL L GlET lp GLITETM SysMLOLILITESLD. Lo6UIT,
wevored  GuTstTmemey FHsIULL gmu wenpdEr LIGL sLGwep sflaylis @umilamer
(Combined sewer) GlFsirmemL_w|Lom)] S{emLOSELILIL (D66 G,

5. giiyre) gpmiiugd (Cleanouts)

@\gl e sflsurer GUML gy@L. @\&6T i (enar Klegdlsr jpuilsh ClFamin sLflaybT
GSLmyL gL Lomipsmeat [Hlevwo L S0 Glasmstor(h sumiii (B GCLoGev spit eLpigILITED L LILIL g (HES(SLD
Qurgiems @me USSMTL R siflaybi @misr Guepsmeruisy QUITEHSSILL g (HSHSLD.
Smr&siglile gmusslup sflafis Gummw &ssn Caalmsnhsrs Haor s gles5s)
&S5 Glain (igwaileemabluefls, @mioLs snllmu 2 srGar tFyss a5 Csin 2 Hab
6(1h S|EMLOLILIT(GLD.

6. 955 Brg0@gm i (Flushing tanks)

ooy Gellss mausg Usremm CsmaiuGoturs oms SnngalGeaugsr epsl
siflobis Gurmu &S5sULGSEI Smebauassdmer (self cleaning velocity) gjsmLwomm)
Qelnipnets sULOU Gster gl iFs Bistsmile sariuGdng. Gleunmle By
SNSTOISLTS C58S masg Camaiul L Crimsefls Snng el IuGhiEng.

7. piewyeumil (Inlets)

Qzmeails afikCasTEL Seoreunfi wHmId wempbi g Suammn Casfleg Gasrambi
Rl STNISCSHT Zjuegl sl (B alpSTNISECST TH58 G GYmilhE pemypamils sTsrm)
Quwr. @& ermasaflar errusefls 30 WoLfdl@mhg 60 WiLr @ Gsuafluile
IwsSSILGLL. @ms omulndemms GnEiu srusda weapht sflelis @pmuisisT
CeassiLbSng. @sermme emmaulle semenit Gamigng sSalisslubSng. Gser @\
KM S:6IT
) Slenol L giemyeaieumuilsy (Horizontal Inlet)

2) GQFhGssTer Hismpe) suruils (Vertical Inlet)
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8. w&@, mHPId sresrQsmnil Aemp (Grease and oil trap)

&G womid sewmtlsmnurarg Sfle) Biflelmhg safllGu Uf50sGssralign Glameu
sifleyfis @Lpmuiler 2 1" LimSSleb Liguid. @\s6ir simysuorons siflabiflayerer A&&@Lh ClLmbL_gsir
@ame s Csmerausmh sflagprs @umisr Osmsrarere) @Gamndng. srerGol,
sifleybfigeter w&E (Grease) mmid eresorGlemnis Gursitmeunemm SeflGw 1NfSEHGEILS
Ijuduordmgi.

9. samedlp anp@ymil (Inverted siphons)

siflebi ClFgId GUMisSE S0y T SFTHTTENS GUMUTS I(SSSSIL6T By
THSGIECFN S OIUELD @F Il SMESL) alip@GUML JELD. QL S6T, @TuilsLmms
SpmiseT  GurstTpaumlsr G SeLwmi @HSS&S pwWapflsr SCupwn  siflaibamy
Qs Qansnsrs sl L ILMHSNg. Glsmer sThs sflebis @umil (Depressed sewers)
STEUTMILD & MEVITLD.
10. vy B URIGLUASSIL el (Storm water regulators)

wepserunsafl oHe weaybi smramors sfleft glswrs QauaflGumid
suwriseafle, sllefflar em ugdHow s LGaysrdolahs UNfss salGw
IIWILQUSDSHTSHE S UILEHILD SLLenLoliL|sE bt miGUuGSSID SjenLoli sTerm) GlLwi.
sflefGrm_L @n GOUYLL ambimussTaGlo Gurg @il GEwsum ipHE
umdAng. @aaury saltw WAssiu@n sflobi oL 9ang I nseafls
QeassiLbhSng. @eeury sflebt NfS5g gmiuin@eugsmh Lotk sl hmid
LEGaLILBSS IS GenLo GmnSng.

4.2 w1Pfa) pifsr Zyib (QUALITY OF SEWAGE)

s\l @umilsr augasmoiflan usaLGSSD IeGSaflar S ELomaTsSain
sLflaybiflsr Smd (Lps&iu LG sufl&Sng.

4.2.1 a’.tﬂﬁu,rﬁrﬂsir SHereningk6i (PROPERTIES OF SEWAGE)
1) umiflemev usiosseT (Physical Characteristics)
2) @remuer ussorger (Chemical Characteristics)
3) =2 ullflweb ussoryasir (Biological Characteristics)
1. ypjfswev ListoTL S 6iT (Physical Characteristics)
sLfleyBiflear LmIElemev LIGTOTLIG:IT 6TEITLIGIT S5LD6L(TH6LI6T 6UIT(G)LD :
) BT
i) Himid
iii) &H6VkIGHEL

1v) s UGsuliin
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i. ET@LD (Odour)

usu sifleybiflev eTsuails HETOMIL EI(HSST. @leme Comd HinGLELTS mamL resr
gevemLI(H LummLd L &sbLT smoLe T (hsemTe e(HULSSSTS HTHDSMS 2 (HeUTSESLD.
ii. fipid (Colour)

s\fleBit seTLIg) 6T SIS g FinLe ingle gjevag) @\Geaamer Ll Himsssn
@ossm o Ul sfiufmeb Qg sEIY Jengl swmL Bnsdh GeEsTd I8
Ip&EIGurar siflaybi oy @Lo.
iii. &60rRISH60 (Turbidity)

siflafifle sonpHmsen WssEn S burglseaflar garmall CuTmss @ss6trento
Iemwdmgl. sflabi GQUTgaims semiSlsmsr @), ELD.
iv. U@L (Temperature)

Qurgiars @gbmrel. siflaybflsr Gariud shn YHsursta GmsEn ISmid
el L @pmisst epsuons sifleyfi CEsminCurg, o et Gauliun @lsramid 9SswmELD.
@\gemsd 2 uflflweh Glawsouir(®), eumysaaflstr &miTwih sereno, siflaybiflsr Lmgtlsne gy &liusme
urSliLsmL Smg).

2. @remusr LssorLssiT (Chemical Characteristics)

sifleys GummL seflsb @remus LstorLs6r Deumplsir S Gumsor ElsmsusmiLiLd, jsme
SmilemowrssiuL Gaussmgw enpulsnenuyd gyl 2 seaEngl. udu siflaybiflo smrsserento
@miugm urslefliur QFLNISEE )8 Aufigid 2 saldng. uWalGuTar sifla| Hfls gfas
getremin gSsrselheusms geunamn Snou gnismn Geiing shn)l sgearorsnsgl. sifla
Fifled semgerer Carsmasmear GUTMSS Ijeumiler @Femusr ussrygssT LIMLGEING.
weflss sifle wnmid HAniEfledmhag s O siflo Gurmlser Gausflurding. @anmledlmnhs
b, weflss sflalleSlmhg Gausfiur@d QuTr@Emlser salLrsan, Sifln GuTmsearraea)L
2 airengil. @ &ledlmEg) sefluliGiummLser QeusflurSng.

3. o ufiflwev ueiTy 6T (Biological Characteristics)

urdleflur wHDID oLems, smermer, LCrmGLrGemeur Gumsitm 2 uliairp
memmLilseT, sflaffle sonHmiusred sflabflar 2 ulflud Sermnsmer gilais)
Ieudluordlmgl. GugpLoLmersT UrsleifiuTsasT SiE Gsirsame. Coaid gmea siflafiflsr
sfleLTEL siflesmet grisow Qi 2 saiHlngl. @sarmn SMUmMLILTSEGLW ClFaansn L
Lolep&SIM S
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4.3 sm1pabany &35 E g5
(TREATMENT OF SEWAGE)

SONIEF Gl UTgIsTss, sfloifr, suflal Gurm seafled 2 srer L&sSS6TmLmIL

B&& usGUUILGSSING JuFuTngl. LSGUILGSSID WempseT siflagbifle seambgisrear
&&L GILIT(HL8(61h 5 TOHMMHGLITeV @588 Geustor(HiLb.

4.3.1 sPeybi &sHsNnlar Lruno aleoyi ib (Flow Diagram of Sewage Treatment System)

Tertiary
Raw Primary Secondary (or) Final
Sewage — | Treatment | ~ | Treatment | ~ | advanced | — | effluent
treatment

1. oo e s Hefliy (Primary Treatment)

sflofi ss5dsfliy waopsefld &6 posramuwurar &s5Hsfliy sLLwors
EPmsHerng @SS peopulled vm aflgwrear FommLsar auflurs sflabr
CeaussiubSng. Guiurn, giewfl, wrésmoTarser, FUUT, SMMé Gumsmy WISSGWL Sl
Curlser @he sFahamLsame Shss Hnssiu@n. @g umssa FeeE Csmyss
(Grit chamber) (psTearsns GLIM(GSSILIGILD.
2. @iyevorL_mb flewev &5 HSifl (Secondary Treatment)

@lg Hariayses Gonilmer Ligmais@E pemm (Activated sludge process) LommILD
g S (HS5eme GHMSHMS.
3. eysorpmd Remeo s:GHefiy (Tertiary Treatment)

Els Hwplsmer IfiSSmeuwd, ELTNsT WLOHMID UTeLTSY GCUTETD S6TTs
2 GEUTSkISmET K5Ems GNSSHNGI.
1. g fleoe sgHafliy (Primary Treatment)
i. FsuEmL (Screening)

sl ssdHefiiy yampseaflo @& pamrag Q. @owsmpuis sifle) Brrarsg)
QeusGoum) sevevemLseflstr aufliurs CaaSslLbhEnE. @h samemL &mell CLmgiars Simer
Ierallayid, HmOLSEBLET E(MSEGL, @ES FoaamLgsT sifley Biflwister GuiL, gewflser,
LrSSLMLG6T, TUUT, SMis Gumerm S wpmid VssEGL Gurmlsamer ShHS3
BmisdaflhHsrmer. LmssHe B&5E CFmily (Grit chamber) (peTUTs: @lgmmen GLITHSS

Geustior(HILD.

93



ii gy wrsgsgn Qgm iy (Skimming Tanks)

LOISLIL| oSS0 CISTL Ly 6T6aTLIG) 6T6tor Glewmil, Slifer, Glam gL, Camiiy Gumsitm LGS ESLD
Gur@pLsemeT HSNMIISHSTS LILGTLGHSSILGISIDS.

iii. umsHM E&EG Agm iy (Grit Chambers)

siflebfleyerer Fremer&se, e, wetored (0.2 WL (9) 95MEG6L) GCLTsITMRIHEnD
I|SHM LSS0 BEE Csmily gmussiubhi@ng. Sl eurmligst SCL Ligud aieiTssTLD
SemsGousid @(m&s Goustor@ld. stem |Slspssm Seeflol Glum@semer (inorganic matter)
yeSlufiiy eflenaudlsor eLpsoid SGLp Lilg i smeusElsoTmenT.

iv. Lipwenaud@Lld @Smiip (Sedimentation Tank):

LSS0 £8E G le LHDID SememLser GursTmsmeal srsTallne WL GG SiflaBiflsh
2 eirer L1 GummsTsemaniLd, siflo whmin seflo Clurgmlsamemuyn gsHmid. s mistoremnfliu
His&an tgw sifloll QU@ gsT (organic matter) Lipw meausEh Glgm pulilsr epeld SysMHMLI
u@lermerr. siflul Gur@Lsaflsr lu_TsHwurarg (Specific gravity) s euorsuafifleor
UULTSSHmwell gflsnrs @mbsTan, sflaybrmars QL s56Ho @msEGuouns @lme
&6 LigniFlevsma. 9GgewD sifleibi Hamawrs @(mseEneurs (Stil) gjswg L Gausl
GSMILDGCLITEI @h S0 LT 5L &6 S6L Lilplis SI6mkIE E6oTmenT.

sifley Brmeng QamLi&furs 2 6rGsm geLin’( GmnEs jere| SengeussgiL 6
Qaogiorm omussiul(erearg. sflefiflar HamsGasn Gambors @@Ewlusm siflol
Qurmlser &6 Lehg Gsmi (Sludge) Gum gy dalihiSlsrmer. @Eg Gammerg sbrert
SSHNILIGEDS!

ImLhSl(HSEL @ILSmsL GummSs) @8 @\mausmasermmsl fl&sIuGiEng.

) poaflme Gsaflars@n @sriy (Primary Clarifiers) @ umssn B&6@ Osmii
(Grit Chamber) 3 9|58 SjoLssLLLD.

i) @rsonma flemev GFeflamsg G@smily (Secondary clarifiers) : @ysior_ma &L Ll
LSGAUILGSSLILGLD OGS ERSHGUILET IjemsaLUL(bL.

2. @ysworLmb feme HF5& MY (Secondary Treatment)

Ysn fomo s556iflnls siflaybiflaisTer LiguwisHem g seflol GuT@lssr (Inorganic)
woleud EsslubhSlsrper. Copin @ GSHMILL gy siflulGur@mlsenn (organic)
sflbfsdlmEg BasiuGSlsrmer. gpeame gHle gerey &flol GuTmer @Irstormb &L
LSGRIILGHISGID (PemMIITET allpSL (NG, HarTa,ses ConilsnsT LipWmaISEL (s eLpaLD
faasLmEHsrmenr. (Filters, Activated sludge process).
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WSHSLLSSl0 Uprg Elemsefil  SMAnUGUTEL&S6T, @IreamLrD &LL 5560
fllp HL I &6 eLpsvLd aulg SL_L UL (h GlsuaflGwmminGHms.

J|- g S 1 &6 (Filters) :

@irerLmd sUL uSGaILOSSID (psmpuilsy 2 GWTSSSILGLD allpSHLIp&6T HT6TE)
aImSLIL(HLD. jsmel,

) Garmu@engEsT

i) @emLlul L LoevwTev aulpLISl&6iT

iij) GlgefliL g &L 1g &6

iv) Ulm a9 &L 1g S6iT

2, Slenitel&5& Ganflamer Lipwmas G Qswod ey (Activated Sludge Process)
sifle| Brmerg el sr Sohgl S0 Lipwiss g CanmiseE Semayssu Cam

steor)l G, (P& SLL uSGLILGSSID flme Wiebsiing Geauaflugmn Sermaysss Genl

Siflseme| STHMT LD QST pulld Sass0UCH 66 SHomel 2 haurflngl. @S 6T Srmm)

SILLLILLC (B Lisowsef] GRS 58 Sa&SUILBEINSI. STHSIETST sTTTeTLTesT ) 5SlemamiL 6T

sl saubg 6Imis eflemarepan sl Qurmlssr o sHfmGarmmin (Oxidation)

IjemLHermeor. @euaury smn CEssiLbasnNE STHMT LD (@eration) ererm Gluuwir.

@sstrepeuld 2 (Heur@L Cam GumsTy S50 &6 L hgGINNHISMS. ST SHmigHe @lesrs

@aafleursor sifleybit GeusflGLHpiILGH SIS

3. eyerpmid fenew &GHeiL (Tertiary Treatment)

@iraorLmd SLL USGUILGSSID (pmpuiearms) BSSUULTS nbLTD6T WHniD
ursroLiysiv Guimestm @S GumbLsemer 58 @asnE Gwenm LeTLhHISSUILESEDS.

I) Gmmi Hmllsmer Wupaugionrs ofisso (Disinfection): @&l Pathogenic
Bacteria wpmib searrs 2 GConrsnsmer B&H@&G50 ILkIGL. &GarmilGaragssr (Lpsmm
eLpsuLd @181 E&SSILIGIEMS).

) I 2 Gurssms he@sn (Removal of Heavy Metals)

Qzmfilpsmsmesg siflafedlmns Geuaflaumn siflafled snpLrsser, LmsLFsv (LpsSeSliLieor
5GhS USGAILILESSILD (penm epsuld F&sILHIS DS,
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4.4 BIFHEGHHHLS5 GBI 19
SEPTIC TANK
LESSSMLS QST Imwliugar cpol Sallsg @MmsEGL SLLLEIST,
So0el&en LRIS6T, SRIGLILRSET, mSaiawamerast GuTsTmeanmedlmhg eumn sflaybemr
LYWL SSH60LD.
4.4.1 Gam’ ur® wppid Calsns Ga i nbaisid

nFsSSMLS el sifle) Biflgerer Sl Gur@mener Glugaurs Gsm ipuisr gl
UGSl Ligwmas@S @ ST wrg. sflagbT Cugars Smiw L s Gsm ipuils
QarLisdlurs G&ovdpg. mimparuile ywss Gauaflaumuiled oy sifleyfi gL LLD
Qam_iréflurs @meGL. Csss CrrsdHngst (Detention period) suflegt Gur@lssr
nFsSsmL Gsmliguflar oplugHulle ssrs (sludge) smflalihdHng. wsg (Grease)
omid  GlemplseT GLETMmIITERID, ML (GmDaTsSald @mUuSTe Hisny GLTsTn)
Cupugduiier smis aflhEng. nFassmL G ipuflsr 2 sTGar sHILILF sieurssT (Baffle wall)
sLLUUL(h gjeunlesr 2_gsellLer piemruilener 958 CoHs8 snausEeTL. @l6euTm EIeDTILITS
ordw siflaflenenyd, seLms wrdiu syflaflmanyn Lo TSHhISEHSE Shis MeISSITLD.
J|6UT)| ShiGLGLTG SThilsieomosd 2 ulltaumipd LrsLeflium, L, epmagemmev, Si_OGILTmeTgHeT
sr&sLLDSsrmenr. gjeneal | Coudhs Comomisearms 2 L &aLbIeoTmer.

B&&550L5 Gsm_iguile BenLGlLmib Glawe eTeTLIS 6( (PSH6V S L LI LSEGaLILHSSID
WG gy @i @mg sTmmlssmoe o uliamen urseflursser Gaflomamd (@anaerobic
digestion) sterHlGmmd. @y wsH U S50 (Sludge) 2 marss Ung GBI L
@ Gaeflesfied 2 fluyampulled QuaiCuppliuGEps. Qursaurs of@ssr,
usrafl&an Lhigsr, sroeflsst, @GpuilGlysst, wmSgawmarssr & @I migefls
LESSSMLS QST g 9|MLSSILIGHILD.

w&& gusHu ss@h (Sludge)-sir @@ UGS AMUSSHNTEAD, SITOIITSLD
2 purmdng. Gblflssr Gumsy Geaeflumn amyssst GCuouGSulle SIMHTHNSMmSS
SmEG. 61601 Gov, EFHSHMLS GFHT_tgullstT GomLE ) eLOIL g (&8 Coustor(HiLd.

aumy& &6 GleusflGuwm Coustory STHEMT L& @GLmi QUTESSLILIL g (1558 CausT(HlLD.

Qeuafleumuiisdley GeuaflGumid Syaud, B sifle) (Effluent) stariu@ia. 9Hls HrHMLpLD,
o Uil fymsmreumysGsemeu (Bio oxy demand) Gamsiorgl. @8 Gsmhmiester  Pathogenic
Bacteria gy& wmmih. @leng Gwmewns wemsmfly GeysdHome o8 Crmuilsneor,
afHUUSSSTS SIMIHNSMSULD JOLESSID. serGo, 6@ 2 Mighsn Sy ImSs)
BT hFsSSOL s ipulldimis Qeueaflurer sifleifomrs Qemssh usEGILILGSH
LogtaTeueTITeL 2_MlEhEFLILHIEIMSI.

LosgoTeooflsor GLopumnfed o smemr syCrmils LTSLeflur, siflol GuT@msTeHmaTs STSHS,
I,5SmGarpmd Gainuin’ @ epl Gy, smiusr L gy &men@ Hmi Brrsab wrniSns.
Geunmm uSGAILGSSID (PmMSE eTmIs o&HGL g6t (aerobic oxidation) stearm Gl
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4.4.2 pFaGsmL_ Gxsm’ iy &1°(Hiorsn alalysigsit (CONSTRUCTION DETAILS OF
SEPTIC TANK)

UL LD 4.7 60 E&F &S S0 Q5T Lo ullsiT SmIUILILLD (Plan) LOHMILD G0ISHGHS CHTHMLD ST_L UL (HTeTE).

3)

b
)

)

g

8 3 3

SOILLL 5560 (Plan) CFsuausLTs CGMLly 2 sTaTgl. Q|GH6T Hemd g&usmsl Cums 2
(LPS60 4 LL_Ti@GLd. STTEFAILTS 3 L RISTSHLD & SLILIGILD.
Slrau gyioin 1 s e 2 U, gpsea)d sroml Gl Glauafl (free board) 0.3 1f. pged 0.45 1A,
@(m&ELImID 9emnss Gausr(HL.
Slrat 'L SHe0mhg1 150 W wged 225 L. gyps5Sl Elbow @umil gieag T algeais
GLmil 2_siT pismpud @Lmil (Inlet pipe) o6 gimmw&siuGi.
glra w550l mbg 150 b, g s T augar GauafiGum @wmii (Outlet pipe)
IS SLIL(HILD.
wiempeumuileisy @mhg) Bimpamie soLy Baffle), Ggm wullssr Eorgdls 1/5 Ber&dle
ImwssIIEW. Gufli geraster Glemipuisn, T auga sOILE saunr (Baffle walls)
Imw&SILHSNG. QT ipuisyst siflayfi sipsrn CereamGL @mh) Ligimas@Lo.
Gewumensd Gonss alhag salrsslUubhiHng. hFsssOHLS CsTiy @\
JIOMSETSS SLLLUILEEDG!. (PS50 Ijsmm Koy Cass gemm (Stilling compartment)
STETMILD, @\WTeloTLMeug Sjemm Ligll emeusbGL gewm (Setting compartment)
sterLIL(h g 9iSleb Gam (sludge) QeuafIGm sp(m auLfluid gemL&SILGISMG.
SO0 5SS sflaar gmearsg usssSan (1 in 7) Gam GeaueflCwnm gears
I|emL&SUILL GalsmT(hiLn.
Gememop F&@ Gymurs 100 WS, to 150 il el LpsTer Gymil Gur@EsSsIULL(H
(sluice) sumevailsormey s (HILIL(BHISSLILIGILLMD] LS SLILGIEIDS.
Iuiie| Gsinien, urmofl&sa gy srgiemsT ey (Manhole cover) geaiblaum, gjmmuilgyid
&somuilsst GLopLiGSHudled (Roof slab)-6) gjmussiLbhiEng.
40 LiLf to 50 LB, aflL (psTar @GLmi STHGPT L asd&srs JmussLiLb&lsTmer.
&0 L S55NG G 2 wrssnE Osram®h ool 9 ar G wensrulis
smmemm L gemwiy (Ventilating cowl) GQuT@ssSULLQeTarg. @& LDmaISET (b
&L Qeudledlmngl sallTssULGEDS).

GL /_ coveR VENT PIPE
e — ]
X7
INLET
OUTLET
H SLUDGE
| - : Pl
SECTION ON AB
r---"- 1 et 1
1 [N COVER |
I 1 1
I O 1 BAFFLE WALL !
1 I [N ‘WITH OPENINGS 1 1
A 1 [N |
1 [N | B
L_o_--- AL oo -- 1
PLAN
uLib 4.7 pFsESHL QS ip
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4.4.3 Guissapib uymofi'npb (OPERATION AND MAINTENANCE)

1) pFassmL Gamipsgst Gemiy B womd dermme Gumsrn HmUllprdlefl G
IMUSHE8HS sl TGl hFeSSML Gam iguile o ster urslefliur (Bacterial flora) ellng
@51 SE1© SEL-

2) glsliugrsr Ganplsr 65656 KFaSSmL T leullst GaTsTaTemamas GamnSgInfGHlLo.
Qawegmenamud LTESgRIEI. 560 KFagsmL sm ipuilh Canmfmer Gism_ikbg
Co58 masemn, Ismear 6 LISSSOBES 2 AUBLSSNG QRIHUPOND SHSSLD
@i Geustor(HLd.

3 ywsnss sLLiU L pEss5SmL Gsmipuilsd GleusfiCLmmid @ypmuilsr wi b sy Bi
Rriuiu’ @ G&fl sed (digested sludge) @Linu@Smg. @5 sflosamer Haosss
(Decomposition) 2_g6|&HmE.

CurgITs FEFsSSML ST eulledlmhgl ClauaflGwmid siflebeny Crifpwirs wersfls
CeSsTon SorulLsHnEs S @ 2-Hieran Csmly gmwssg), sflafomrs teass
uSGaLILESS eatrewTTed 2 PlepsILIGIEIDS.

4.4.4 2 BHehxdkG 1P (Soak pit)

2 MierasGL (Soak pit) srerug SemulL5HDEGS &6y ol L algaiomsGar gjsag)
sGITLT&EGT  gmusesIuGin epriu’ L Glurgn. rEassme Csm ipullalmns)
Q@eusAGmID Brmerg) gissmer GFNISSILGEDG]. HHIGTET LOGTIT6TITTE |G| FHTSHE 060G
2 flgreliuREng. @Hhs i GUlwrarg egiepn Biriuiumen sreilursGar  9)meg)
2 LGS OClFmsnsammGor ong S@mhss maeiurGor Briuiu@Hng. Qb 4.8)
2 MlEp&S@GLILTaTS) STeolLmrs @)(m&@L U550 Glamise, &(Hhise 9|g) STarsifl sl iy
GumstTmaubMITEd 2 L' LmLoTs Seemnal @lseurg @lememriy Glamstor(h LE&asILELD. @)mLllami
GmohES L& 75 L 9jere 8@ 2-6T Kieny wlL 550G S @hs snaafihisTearg &(mnis0
an60EOILITEL SMTaISLILIGHILD. @\&60T By Lp1d LopmILd eI L Lb Loevarsusflsar 2st(BlpaLd Slmemeor (Percolation
capacity) GQummSg jemLdmsg.

2 Mlgrss @ fiumsrg Himoll @ m&@neUNs), 2 L Lmirs mevsflit Comaunisime, gy ufsmin
CunLIGSuilsy 2_smer aul L aulpeu L (HLomerSSnGE snevefli Csme. @hg mevasfiusTears) @i
wenp OmID Glestemd Gumstm Sremiseafly, 2 flepsn g GYSE TSy erHULMDs
UTSISTSSIMS). AL

e

v oY oY o onon00000d
096202090969696%/
0202020202026 %09
c,0,0,0 00 0.0
0202092092020 20209
020820202020%0%0
0,0,0,0,0,0-0,0_.49
02020202020%0%0
0202020202020 209
o0, 0,0, 0_0,0.0
02020920920209%0209
020202020%0%0%0 .
102020202020202024
0202020%0%0%0%0
0202020202020 209

EFFLUENT 290303030 3030202d BRICK BATS
OOOOOOOOOOOOOO Oc/
(FROM SEPTIC TANK) 0698°295252525954
06969524 BRICK CHAMBER
c,0,0,.0 o_0_0
02020%6] p2020%09
0920% 0920908 WITH DRY JOINTS
02020% 0920%0
0209 02d
c,0 o,0
02/ b202d
o080 o
0,0 P O
02081/ o
o204 b [:
n Sogol b o004
= 020/ o34+ 300 mm THICK OUTER
= 092081/ 0%
OOOOJUU JOOOC
2 ©962069626°90%0909 CASING WITH COARSE SAND
=) 0,0,0,0,050,0,4
02020202020%0%0
02020202020%09d
o000 00 O_0O
020920920%2020%09
0202026%0%0%0%0
02020%02020%09%09
Q_0_0_ 0 0 _O_O
V a\ VA V a\

C
r
B
f-9
o0
g2 5
@.
[ ]
&
@
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4.5 sréasmL 50 / Gapphmer GaiafGuiphmissd
(SLUDGE DISPOSAL)

4.5.1 sr&EsmL_ 5 ® / Gami(Sludge):

WSDSLL LpmID @Faumraig SLL USGLUUGSSID Wil (his6T  @lrergsyin
sifleyBifled(mhgl CaH&aLL g H&@ELD HLLI CLTL6TE6T FT&HSmL S&(H sTemLILHILD.

4.5.2 FTHE ML HFig 1 gjema] (Quantity of Sludge)

2 (HUTSHSLILGILD STHSML Seiger gjemaimerg) sLlaybiflsr ustry, US@GaILESSID (P,
QeauiLfleme, sT&HSsML S&( SN _LOu@Gid (wam Gumrsrm Lo smrsflsamer GurmiSsg). H6L
Gar@ssiulL 3 smrenflser Csifihsmsd ST&semL &g 6iT 9|6TeneuS &6uTLHILIGTLD.

) 2 6rGsm su(mLd SLfleykifled 2_smem g &L S LIGILIMmeTsaflsr gaTeay

2 USGULBSSID Jjelsd BlgLoLd Liig e LOHHID

3) SMHSHEML HF6dT FHILILSSHSI6T |66y

4.5.3 FrdhsmL 51y mar GaafGuippninb wpsmpssir (Methods of Sludge Disposal)
sn&smL Selgamen GaaflGwmnmid oG pevmasT S61p GlsrHiG L (HleTemsor.

7 Hleusdlev GleuaflGummised (Disposal on land)

2) ymuseflsr eypeld LSk Seflss6 (Distribution by pipe lines)

3) 2 o L(hemassT Lig 2 arggise (Drying on dry beds)

4) sLe0le Gam (g (Dumping into the sea)

5 Geauiue cisgise (Heat drying)

6) stfl&sev (Incineration)

7 ypiflsueur 67ifl 9jebeugl G emons G & @sev (Lagooning or ponding)

1. RosHe QausflGungse (Disposal on land)
ST&S6ML& Selgme FleusHd Sipse e @lretor () penmsefled GeusflGimmeorLd.

) 2 wse (Ploughing)

i) wuemsmd Camevor(Hgev (Trenching)

i.2_ g6 (Ploughing)

@rs wopuile, Brés samermiol 96ag CUTgTSSLUILLL  &6ooTeumrTiDL
QWML 6T FTESML &&5hH S&sIULH Bugdn umuiuGHng. sTeEsmL S0
2 6uiih Llstr flevid 2 lLGISME. @58 msi Heomisefled Lufiismenr Luflifl_som.
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ii. usiremid GHmer®F6d (Trenching)

@ns wempulle auwedls 1.5 15 Glem Glsusfluflsd 600 L. gyipepd, 900 LA, Bjs60LpLD
GlasmevoTL @)emsmonuimenT LisTemaigeir Gamevor_LiL(dlsiTmen.

@hs ustamisafll sTésmL Se@ Hiriuiu’ G Gsmssor_ L’ ewrsmflsarmed s(m
Glosbsdl Ligad gyemellnE e rLbHSmG. L LsTemmhigEnseE KhiGo Ll LisTarhigsr
Goemomigu|id, (peTGL 2 6TaTemeusEREE GlFmGsmmmisafly LeTambiser GCoTemelld @Ihs
Qewsopsmm Lissor(hid GainibhiSn s

fosde sTsEsmL sogmar CaaflCunmog @@ UWI6TT (PavmILITELD.
CeasflCLDDiLGL sTESML SFgsr geme e gHsurs 2arer Gufly Kermsefls
seuefleLomar Flenissr Ggmeal. g6, 9SHmai Hehiger S ludlbme. @Ihs (smmeniL
Al FETMISELSGS SmLLflpsHsom. 12,000 suiseaflomd ghuGid sTEsmL HaamL
GeausflCLnNIRISNE R Cam&eLT Hal Ceme.

2. gymiisaflsir epsvld LATESafGS6 (Distribution by pipe lines)

@ns wapuwle mGs 2 6T AILNSELHGS GLMLSET e FTEHESML S50
Gamen(h GevaiuGSng. Bl uTearsdHnsrear HHL6T @Smars SHMbS He 2 JLms
LwesTLRISSeomid. gyuilsnitd @Linwpenm ClUTSIUTE LLE&SSSlw @lsme. &61 ClaTH&sUIUL([HeTsT
sreoflsemerLl GlLm,S8I @5 (pemmullsst Glaunp) BirssruiissULIG\S NS,

i. @5 Cameusasrs GuTgomsr Hlsud SemL&a Goustr(HiLd.
ii. FTEHSML HFL GLNIUSHETS (K6 2_6Tar flsv 2_flenLowmsTi &6T &5851mL&e Galsur(HLd.
3. 2 aif UG E6T LIZ) 2 MITSFIFH60 (Drying on dry beds)

snEsmL HFH 2600 LHmSST sTar mussiUGL Hlosdlar Snks Lbhasulls
STESOL SFgenaT 2 aisgagl. @uSur Gurstm Gl Hanks BrhHSEnsE BIhs (smm
sTML. 2_60rt Li(lemasuilest &L (hiLomeerid Lommitd Gleswebuir(h S6ip eflersHeLIUL (HsTers.
3| SL(HLomevrLd

H&mL &&(H 26T L(hensasT sTsrLisne Hlogdlstr Sinks LHemaSamT(@L. @lameusgst
450 (pgev 600 LIS onsmas GsTemymaGn. @0 u@emaullsh 15 Wlf. geme) ClsTer
S(HRIS6 MVl il L SSin 12.5 LA.LE. gjeTe| 2_srar seuedl GLopurin sy 300 LAL.LE. (pseb
450 u5uf. uELamsE BriuEL. Weepstsr 100 W 150 Wb, ausmrulsorer Ligboefley &remer
LoguoTed GUIML_LILBEIME. s06vedl LigausSlesr jipuilen Casmanums siflalnG Hnks GlenewTiisnLs
Clame &L alp SHT6L GLIMLISET STHSML SHFlpe0 @I(hhg CleuaflGimin Hewr ym@ Lo GlummL (b
S|ewL&SSLILL (hisTereor.

@rs ubemasser 15 L. X 30 5. geTails 2 erarer. @K LbMSSHMETE SGHlILD Loswor
urtledlphg) 16T 2 wWrsSHnE Camss siaur sLLOuGhiEng).
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3l Aswsbur@

uflihe6flsEn aumissTe epowns sTeEsmL SHaLeamg 200 pse 300 L.
JYS5ENG 2or upmesafly uiLiLGSNg. GumbuTerer SEQIBT aaflnm_ng5Sl
S eurHelhdng. gH B LEGEH LBmsulls Liphg) 9|F6T anfliuns g kg alEEMG.

sTNS6TGO @HBEL TSI &50H BSSUILGILD aImT, UHILSTS STSHSHML &g 606
u@emsufle) QFNISSHS gl Mg CuUrgieurs 7 g6 10 B sEn&GL WsTer Lbmsullsolmbs
2 UGS FTEHSML 550 BFEsULbhEng. Qs sTusSnGer 30% aemyufsomsr FILILSLD
QeurHeflihng. wnNmi sTasEmL Sagsr TN GlaupliyssT gHUGESETDET. @Ihs
gnssmL &0 glewr(hser weaurbleulle (Spades) epsoLoms sT(hiGaLILL(H GLogILD 2 suTeuSMHETS
& Gluileo Cum_LLGIE ).

@Ihs 2 IMhe sTssmL S&H&6T GUTgIaITS 2 Moms LieaTL(HSSILIbSermer. GLogin
@) e LTLIletT L L S6m& 2 IWITSGIasNSTS LD LLETLGHSSUILGEDS).

4. sL_60léb Asm_HFe (Dumping into the sea)

@ns wopulh SLNGE sTeHsEmL &0 eemmmr® cFhaiu B elsm Liubhi&ng.
ST&HSML SEFLNEE Sl Glsm L IuGioéursg sLpsamruils @ mhs HGhs JPSSNE
TOSSIFCFOOILEH &S FOULTSUTNILD, SHoTHEGS S(HOL MTTSUIUID SL6)ISES6T
Gurdln gjemey gmmd Gaery Qe Liu@Smg. SLDSHmr 2 6T6r hHeImdafly Lo (B
@inpemmeniul ClFILOLIGISS (LpigliLd.

5. QaulL 2 oI FgIZm (Heat drying)

Quypmnule sTseEmL S50 IJOTH SMUGLS ST JOLASHSTS
QLGS SILGSIGL. eustihs Brhisafld gGrser (UL sTéEsmL SEH (LD eLsILD
Qupliin@ srTssmL &&dlGEgS 2 Thasmas SUrfliusgnsrs @Ls Wemo
QewLBGSsILGSENG. @hs (paon Wsan O glsumarg. searta QEwuLBiSsL
LRGP UTSSTES.

6. siflg 560 (Incineration)

SMSSHENL S 6T 2 TSHSEMEOLMILL LTSISTES (Plpiurs CLTS) sTSHSmL Sl sTflSs)
aflLeomd. enfllugsDEGWeT GCaliusHarmn srssmL 550 2 OTSSULGSMS. I)eomilsr
2_emevuileh emeuSSILHISENE. SBIG |Gl FMDLTEGL eusnry TflSSLILGIEIDE.
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7. yyibisoeor e7ifl YOG GLmLwrs 655G 560 (Lagooning or ponding)

@& Gomplemer (Sludge) OGauaflGwmmaIsHaTs Veruppiu@Gid GurgeursT e
weopwrGid. el ereorugl Hleiuriidlssr Gosd gmuSSILGL. gYuibloers Gemd GumTsTm
gmuliur@gl. @hs Georn 0.6 f ysed 1.2 Ff YusHne smrmus GCHmemiy
2 HuUTSSLLGENG. GarsSer gpuilsd 150 lf. SewamisE &moun Gum LuGSng.
aflusmusHn@l Lweru@Gld Gur@l@ S augsm Gumisst 100 WLl el SHod 3 1
@ Gsuaflulley gjemwssliLbhElsrmer. Gametor (i L LoewoTsuolleaTmey GeTSHmSEF Sl Seni

&L LOIUGSImgI. s 67udlsr gjemiolismu £GLp Gasmhisgierer LLLb 4.9 s QEng.

EMBANKMENT
EMBANKMENT
G.L
Ve

150 mm LAYER OF ASHES
(0)

AGRICULTURAL TILE DRAINS
f—t—
3m  3m DIA.100mm

uLib 4.9 guifidoeor epfl

myorer  Gapmmergl (Sludge) 6afleE Gamsmor@ ot (h g elliurEgen  WHmid
osr(HEYSHE GumeiTm @uinsmswirer HaPasEESE 2L UOSsULGEHDG. Elaanms
Capmmeang) (LpLOISIITS 2 TSNS BITam® S Jml ISEIST CHmeILGLD. 2 b
GComrergl eflufled @@mEs wawGailly (Spade) epowrs dESSUULH 2 FLTS
LwSTLRSSILGED S
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4.6 o7& 31" (H'ir () POLLUTION CONTROL)

& 2 | GEUSSNG Sn@ almemailess suigligl. sTarGal sTanma re Luilmin
MG PUGLTSES sSLEUIUGSS Gacmmr@hn. wrasseaflsr Sudmear GopiuGts
LOT&&SL_(HILILITL Lp 65T (PSEIL CHT&SLMELD. @5 Liev Flsnegmars GlarerL Gl&iLsLsmmILITGLD.
wesflg GewsoLmr@safledlmEg) Lors&s6r GamsarmilsTmer.

4.6.1 Brior&LIBHFHeO (Water Pollution)

Bflsir gmieows sereww GELGO CumuGs Hif wrsURHOL U@L, hESS
SeTenLowjeTer Siflng Gomomser, GgmilheTamas sifleyssr, CrmuGEsTHM gy lueme Bifls
SaLLSTe BT Lo gjenLSHeTms.

4.6.2 B ioTE _gjswL_u b aismamamsir (Types of Water Pollution):

Brmeorg @\ (PSS euemssaflsh s DjsmLSlng

) Quhemswrs wra gemgeo (Natural Pollution)

2 OswmmsiLrs 9jsug) weaflsarme rg gL gev (Artitifical or Man made pollution)
1. Qupenswrs Bif ors: 9jemL g6 (Natural water Pollution)

) Gureomer Fogmagsur Flsnsy STyewrLons KT LOT&SS60TemL gjsmL_SHms.

i)  emLp Gleusiar Brmers) GLIENLISEMETILLD, 66T0TL_60LD6TT, LOFLD, Gl&lp, Gy STGILGILITHLS6T
urgleflur  GursTmaDsmDId TRSHEF Qo YOHMIL 6T SOULSTH LOTSHSSETEmL
2 oL T&HM|.

i) Br&CoHHeMmSe 60 2_6T6T LD6TIT6V, 61165TL 60 L06TOT @leumMITed jeumafled 2 6iTar BT LT &g & 60TemLo
3oL SIS,

iv) seoorevnfit Glaeudlsitm LmemGUTsar Setremoemilll GUTMISSID BT LTGSSETEML NSNS,
@umemauileoTmed 2 eTLMEGLL LTSS Settenw UICLTSTOIG THLBUSTEL  9|GH6dT LilsiT
aflemere &6t LGS G emmamELD.

2. QawpenswLTs 9|00 g eaflgarre i ors: gjemL g6 (Artitifical water pollution)

Lo6ufl 5 6ufl6HT HL_6Lllg S6mES ST SMTevuTLONS; [BITT6UT S LOTSHSHS60Te0L0 el EInS.

) uwefligeflar upss apssngsaflamsd wallss sifle), dAnbr, oWSEET, FmuLUnmDS
s\fley, sevsmeus; sifle| GLmsrmensu Kiflh S8 8 CrflHiSInS).

i) GsmibsTammsflaEig CeusfiGumid Hifsv, eranrblemrnil, CauglmigiseT, sHliaiFss
georemLowerer  GUmpLa6r, Goudhuilued QUL SeT, SMTSS6MnL, ILilevsseTemLolLeTer

Qur s, sfSgIsemser, G, HTels&sm 1) GursTmsmel Bifls sm&s CriflhHng.
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i) oymHlewerer elleugmu Heormsaflal g Coeflowumd Upssme erssmL (Back yard

drainage) L, &£156l&meved] Lo(mhGiIs6T 211D GLITsiTmemeu Smrewriomss it omsUL ChiflH&ms.

iv) B udireys Gumisefld sHURLL Caupl LHMID o] cPLTS ST I|(HED 2 srer

slflel Gum Ll serBié @umisafle Lisnwphg B wrsUGiSIns.

4.6.3 pBiwrsaupaisrsd of PLBHId alsnemajssir (Effects of water pollution)

L

2)

J
9)

5

6)

7
8)

g siuprer SALOOUT T SmWTDd YMISEHT WONID 6REMLSHET  SH6TensoSSHTGeur
85555518 CsT6TEnHLD S6renLosmil @& Smg.

Efsb oy SerSlegsir oyereybii Gsmmeusimeb Lisor Lommitd BT sump 2 uflflsorrugssr gyfiw CEFIGHSMS.
15fl6b Seuk Sl (H&GLD ClSMhIEL SIL_LIGILITHLS6TTe ST FiblsHiSms.

siflnl QurElser wrsssemms Hifld soiudamy Smw Qeiun ursefliursser
AT TR

ss@Eh QurmstssT SmsaemLasmn LUM&SE F6H&sTs srsHsmullanmd gIikprmmpLn
2 (HEUTSIMS).

Lr&S6ES Fenr 2_LGamsieugms [T eLpsuld Lira b Crmilser 9HsifléSHmnsg.

ILomi Bt ursUGiuSTs, GaflIugHE L, N LU I HESLD 2 SbsSHnSTSMIHiHE DS
wr&UL Beny &5 ailag) sigeroreargin, Ganaiamorargin gy @GL.

4.6.4 BT wrauBsmad HHEGSGID WpawDE6T (Preventive measures to control water
pollution)

B wrau@amss sLEIUOSSMNSDGS Sp&EsTapiln werbar&sflsms

L 6Ulp 56085 6m6T GGl TeTeT Geustum(HILD.

7
2)

3

4)

5

6)

8)

QUTEILE8EREE BT LTsLRMMSS SHiums Lt gjnlme smiklés GaistorHLb.
Qzmilbsmmes siflasamer @umsms Bi Hmausaflsd QeusfGLDmIRISNS (LpsiT EHeToms
USGMILOSS Calstor(bHiLd.

B wreL@aumss salliss, spmEFEs sLOOuTGamiLn epsd afHpmpser wHmID
sL_(Hiumhisemer suedl|miss Gestor HILD.

Qumser wnmid BerrenLseflsr Bitnfipil uGdsaflsr snmFERo S ENUM DTS
Iifieflwsb Ggmpleom Lk LiwsTLGSS Geustor Gl

srhssT @uoemswrear @ofleplipsams Gewsmu@agram, B wraubamss
SHLILSTYID, geuDsmm JLIUTLE LTSS &s Goleuor (HLD.

USGUILESSILC L. 968 LEGSMILOSSLILLTS seunims sifleumuilaind @uwmens b
Hlsmeussefleh GeueflGummienimss &l &8 Gaustor (L.

IMETSHE aumsLTeT Sla|smeTin LsGAILGSSMNSNE, UsSGaOILBHSSEID
Reomoumsaflear &L @ureard wopnn elflursssdnG oarmerwmer [l
S L Geuetor(HILD.

Qswgm Ss B wres sl @Eourial 2 mELGSGIS, o aresmi HlsmfleEmni,
usuGeum) G mfmememe ElifaumaLL 6(HRiSlemenhg) LkiGENg Gousor(Hln.
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4.7 ST DT HLI([HFHD (AIR POLLUTION)

srom qUCurgCw gmimwwrersrs @mUudome. GuTgiauTs )& 6T
Gamfihsreamsseafledlmhg CeueflGumin aimysser, Se, Lmse Gumern Camanupn GClLimwLgsr
&ohg HameuliGaGiu sream smumisaflgi, sresr @ risaflgid @msHlarmg. @i L
Caemanunm Glsuefl FEFHLIGUITHLS6T eumL 6T 0SS0 S (hiBons SaEE(HEHEL L FS55H60
Imal wafllsmsEn Il SONEGYNISEL Gsbhiso aillmarallsgn  weflsenflsr
2 | ESEHNG SuEL aflmaraillsEn QUTELSsST STHnIL6T SabSHUILMSGL STH)
Lor&LI(hiG60 6TeaTRlGmimLD.
4.7.1 srppsnsr ioT&LIHSSHID %g;rrmﬁm;sir (Sources of Air Pollution)

sroilenear TSLGHSSID @ITetior(H (&SI Q) STIThISET

1. QUINEMSILITET B SIS 6T 2. oeaflZ6uTITeD 2 (HEuUTSSUILL L QY SMTBISET
1. Qupswawrer gy SrEissT (Natural soruces)

sTiflLosmen Qg &EGLOCLITG) B& 8 TS S6MTeT namL_Tegsim &GemTenr(h LHHILD @lumhens
aumysaer  GleuaflGwmmt LESHNG. ST (H5S SHEBLILTET L&  CUITILLETL &Sl
2 HOUTSGSMGI. |t Hsmsoulls Lilmperusaflsr sLflallsdmhg CleusflGumid eumy (i5CseT),
IuHu smismdleer wHmid Frlys Gumsrmeaudilsdlmigs CeausfGLmIDd aumysssT smhsmp
ursLUbhSSISmg. LUTsmeauaTSSHe UL (FHoraueafiyn stmen LrsUGSHEDG. Say
B mHg GeuaflGumid emamlrmer samu@, STiusTCLTETTSmEGH WLOMID Feur
smL_ gy, S6en& (b GLITEIT QUMILS &6T STHDILIETTL S5 LTSLIHSSIHNS.
2. waflgermed o maurdsiulL gy gmmhigsT (Manmade sources)
3| a6 AGrens GL,&sLd (Increase in population)

SMM)] LoT& HFMLL CalsLomenT &6 GigTensLl GILIHSELD (P&l ST 6uoTLITGLD.

2} srRser gjfle) (Deforestation)

Qupmsuiles STUTHRIGHT I &FNMmaTW D, STTUM ML ) &6 &6mL I LD
sulLQSgHemmer. weflser ser &w Comaussts srhsmer oufiiusm @ngs CO,,
O,suiflsmen LrliLenLSmg.

8. yemsLigLo sTAIGLIT 6T LoD @ewipsemer eriflGSH6d (Burning of fossil fuels and fibres)
afhsaflgin, Gsmfiibsrmassfigin uuaTuGSsLILGL FSSUlld 97% Hussifl,

sTeorGlsvonil LoMmILD @imenss aumy GLimeaTy LengLiglo sTAILGLTGL ST sTfIlLGTs HemLSSHmg.

@eumsnm 61ifls@LGLTE GlouaflGmID LTS Gmu srmlensr r&UbSgflsTmeor.

. Aamfibsrereser (Industries)

I|He gjemalleomes EITTETILGT 2 ThiG6T, sTerTGlenl &SHSMIY, STHS HIMHUTEME,
Qu_GrmeSliwid piiF GLimsirm GlSmMANSTEMmELSSIT STHD LOTSLIL (PSS STT6oTLOTSMS).

o QLo L eumrs et eumw (Emission from vehicles)

Guom L surss e eflsdlmhbg Gleustlaimid sumy&ser smiLisar GLomermsema (), s,
MELIRET g &me@ whnin manl Grr STTUGTSET GuTST) LT&&SET  STHleneT
I(&ESSILIGSSISsTmeor.
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gar, efleuamu GEweur@&Ser (Agricultural Activities)

L, &85 Q&meusd] Lomb8156T, @IrTamue 2 rrhigsT Cumstrpeunenn QgeflsEuneumng) ai(m
s(hienLowrer Gplewirers) srmiled LTald g)semer LTaLGSSISINS)-

or. ojgm 65 feweowmiser (Nuclear Power Plants)

I 58 Aemowmsafledmig CeausflCunid &6 aissser, Gleue L@EHSIS6T

WUSeOlLeT STHEmM Lmr&LL & GlslifsTmer.

4.7.2 srpm wrauGaisTed wealsasha gpudip urdinjssir (Effects of Air

Pollution on Human beings)

weeflgeor syrefiurs 6@ HramarseE 22000 (pon sardlsHpmsr. 16 SCor srhamm
eubleur@ BrEn dThHS5SHS GsTaTSMTET. TUNTaIMS LTHSSEHL 6&0H Sme
aflsmsmailiLglsvenen. gfled seomgiser Goudll CurmsTamer CUTMISE 20mm efleneareilsss

Gn_(HILD.

eofl5 18 @ Hle i Gumginimser LTl &eammeveoT :

)  Sellurer 21 omns Cosleniwd, Nt wramgamsn ellensrallsElsTmgi. sTevor6lsoriil
asdlafliy gme, Hfev surflsgn gyme, @rerues @grlnsTeme
Gumssrmeumedlmigi GleusNICmID Lemas, BreTL_ L Syms Grmilsemery 2 6oL m&(@$mgl.
&6m6660], S6utT 6TIf1&F &6, [@)(HL6L GLITEITM CHMLISST @)S6TT6L 2_ (6T SHMS.

2  eps5E wopd G eflFsm, GgmmmmL 2 oikg Cursa g Sunimore &afl,
SLEVGILT HmiId Hismrudyed UHmIGHEML (&edlsT FHLbGHmE).

3) gsITOML (WSS 2 16 QS smisafle mmium_snL HLGSSISmSI.

4 smm IF5SD Iemeugme Gl eafulldlmphg SoLsEn un 2agrs sdHissr,
WUaugons weallgisEnsE OastmmLsuSlsme. sterGe weflgsor GHmD T
&&53 UTdlsaLuBEmg).

5 onmsamsaflodlmphg GausfiCumnin smiusr Gumamsms® wafls 216 Henevsni
LTSS (L.

6) do GamfibsTamouiadmhg GeauaflGumnid ymswrsarg UdmGrmi Gumety Gamgiw
CrmemiLILLD THLI(HISS60ITLD.

4.7.3 afeoni@smafsin Guosd ey pLiGIib LimHiseir (Effects on Animals)

TFmLES STeuhismer aflvhiGadT Gmliurs o6, wr@ Gumstm aillubigssT

o I Qamstaugnn oG bEsSSmemn o sorrHngl. LGsrmflsr, gyisefls, smiiuwn

sl alleurhiE semeT UTHSEGLD (PSEIL eLp6tTn) & SGILIT(HL ST o) &L0.

4.7 .4 sraiymiseafsr Giosd srpLiBib LITHn &6 (Effects on Plants)

1 sl Camer eerm eumy Selug ymsulmed Gogullsr euertsdsmw

urSl&SmS. o&IGLITeL 6755160160T 6T6ITM 6UIMIL SHELILISITEV L, S&61T LITSILILInL SlsiTmeoT.

2 sTenm ememlGrmr smiusr, LGarmeny(®), souimL g Gmah GuTET) aITLSS6T

Lr&SILHSSIRISTE STeurmissT LTSN EGsTeTTSms).
3 sMoMled 2 6Ter LT&SSaflarme @leme 2 Higew (Abscission), smaursdler 2 UL
Gasaser urdlsaslu@ss (Neucrosis) Gumsirmene syHLIHIEsaT 6T
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4.7.5 GOurp sefsr 18351 g HLIGID LirHi'n j&sir (EFFECTS ON MATERIALS)

1) 2 Corsid gimLiiy &6

2) sayefl g masafld gumflssiu@n gmmflsdar Hmn whiso oG 6T, Ko pHrsT
2 LS GLD SHETEHLIEDILILILD QLSS M.

3) sLLLgdHeor Cupuriiy gyflsslin@geo.

4) hls eflemyeurs GLmmL g6 Lflhg) GLITS6.

4.7.6 1" uGan'mipsne Lir@i’n j&sir (EFFECTS ON TEMPERATURE)

SHD LITSL(HIUSTE STHAleL 2_6Tem FFTUILIGL, S LGRILILLD rmLr® Il Sng). s
Jjereileomser CgHLTeT Lema STMleysTer FILILSSMS Gmneg all(haugms, stmple ol &
sTLGEMS. Glosuid Lised Crrsdle ¢gifliu GeuaflFsid semublaugted Gumgiomsr GeuaflEs i,
sLLsugnild @lstrndl sTemevasafley elusgiser flespamitiygsst gfsfleSnsgl. @re| CrrmiseflgiL
&L 6UML{LO6TOTL 608 ST GleuliuLmsad euml lumasaL @) &(@LD.

4.7.7 Gurmenmgry urE i yssit (EFFECTS ON ECONOMIC CONDITIONS)

) e1fl Gumper Hflurs stfwrgsme Glsae] 9HsfsHng.

2 2 emLs6T, glemflser Gumsitmemey WS SMLLSMNMMSTN &5S5D Galw  oSs
GaevsurdleiTmg.

3 slLLGHr 2 L ynsSmaiun, Caefliypsmswn urdliugred gmsl ummoflss g$s
GeaaurdlsTmg.

4) ysmsullsermed sToLBLD GleuaflEss Gemmeneud sfiblaii g|Hls Wistramrid alsmrmémg.

5) eurasargglear @IrUiLim Liwifleo Giaug L6 symLI(hieHleormeur.

4.7.8 srppPlsir ior&xdsasmen HHHHHD WwhPID s HriubsHised (PREVENTION

AND CONTROLOFAIR POLLUTION)

sl SehgleTer LTsESSHmeT SH5S50 LOHNID SLGUUGSSHISN 6T6TUS (15
@umpdlufiws iy &&emeT gy, @LD.

2 & SSTHM Himieuemn goming Caefllil L gflsmsuiles (WHO) simmists;ps
r&Gs®H SailiTss eTaimL e LTGISTLIL (L 6ly Sm&s6T LHNI S GHILILGISSILD (LPennEensT
Slesrumm LG SlenrSgieTeng.

1. sy susd) (Containment)

LESSSEMOL 2 6T6T GILITHLS6T 6UTLL| LOGIITL 60 STHMIL 6T SeLiLeng SHiSS LisoGaum)
aumsILTs Gamflomiu pepssseT Narupmiu@GSlsrmer. KEseTer sumyssemer GauafluiGio
Gsmipsramegeafly KEsSHsTamwmL  Gouafuilrs gemeu ST LR (enclosures),
5555 &mmomm GauaflGun 5586 sSTham 2 6TgIlUD GUUKEIND, 6l &L lp &6
Sy, Hweumndlstr eLpso(LpLd K& &L GummLsemer gysmdliL LNImE eumy&sener GlauafiGmm Gouesor(Hi.
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2. urHF® ewp (Replacement method)

smmen LrELESSID umpw Gsmfl Iy wepmu F58 95hE usHors L
Gamflsp U pepsow Cur@mlgst Swmflingsd LwsTuGiSS STHn LTENISme &(HSEE6ITLD.
sTflCILSMH G HiassiflEL Ldlons erflaumy geag) dremmsms gds gjaraile 2 LGTEIiLg)
(1 LSl GmAsdmI L (LpsmmimEL.

st LrsUGmSS SL-HUILGISS SHlenLILTsT FU_LkhiseT @wimmiiLL Cauesor(HL.

aursemussfiadlmng Sfiu yms gfsn GeaueaflCw surmsuy geunmler @\ehSlemer
giflwmer S HIILIMTL 160 emeuG (&8 Coustor(hLd.
3. 9555 Her afflugems Gepgse (Pollution Dilution)

STMD| LOGTITL_ VLD Y6075 SEMMATSSTEET HSSUILGSSSCSHTETEBL &6HTEmLOLLHL ILIG).
e ssamemn 9 Hsfs5s Henmil LIRISET WLHNIN STEMTASMT aIsTTHs  GouarL.
AzrfihsrmasEnhs@l, GeullBly uGsHsErsEn @ Gu Fraurmseafarma g 6T
ugenLowmser g LrLiilsmesr (Green Belt) 2 (mourss Goueir(hlld. @151 STHjlsy 2_6TaT LOTSHSEMET
SLOULOSSID. J6TOUSHES SIS LTs JmLbESTe, @ipemmuish sLEUUGSE Gmnss
@wevmosb GUTEGLD Hlsmev 2_(HEUTEGLD.
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ST & & 6iT

UGS - 9|
sflwrer aflenLsow CHTEASOSII 61935 LHI@ueT 1
1) Geustemomil g|iLGEHUTe ele S6lEmetong (HE@LD B IS0
3) Hedgigdi <) Wb @) seGoogy ) FauGrey
2) sfloybife sanHHasEL HssEn S tiGurmenem GQUmmssi I|mLEmg.
3) fimid 1) o6uTid @) s6vrkis6 ) QeuliLiflemen

3) sretoTGlsvonil L&, GUTeTD LGS ESL GamulLl QuTmsamer Y sHnISHETS

uweTU(hSSILGE MG,
3) UHSSM (&G Cm ie &) g urshsEin Qgm g
@) ssvevsmL /) LilgWWismeus@&LGism g

4) @ra® Iy gmers M ipsE @’ Gpmuilsr Glsneuorisefle) &&la erHuL_mosh
Emiuemag gyu CumGasTer GousutT(hiLd.

3) B @misss Comsgemeor 31 S CaTgsmenT
@) CrrumT &5 Camsemeor ) LilgILIs0sUSS60 G eneor
5 IS eLpeuLh Safl58 @SS SLLL LD, SHaall&Hsm LL1b Gamm’L 60, Lo(hSs6LnemeT
GumstTmeuniedlmhgI ausLD SifleyBar ULmLILGSS60mLD.
I) Wizl urahsEL Glsm iy 3 hEsSSHmL @M ip
@) umssn B&E Glsm iy ) sTifl&S60
6) asafllug eerLg) 5@ Llsa| sSigearomargid ClameaimmomarsmELo.
3) wr&uCL B 3 FTESMLBIT @) Hssie B ) en&smL S50

7) fleussle smsalmil gjag sT&HsmL epslns siflajfamr Casmamr® Olguanig JLGID.
3) sifleyhi @mi <) sifleybi Gpmillsr g jsiref]
2) ismipsumuiley m) Wig@Ll

8) siflaybi GlFsiguid GUMilsE S0 QIT ETSTIS GYMUTS J|(WSSSISIL 6T SLLOLGILD eI

S|smLoriL| LS D.
2) STl GYNIILEGS] ) SVOEL Gullg Gl
@) afip&dl oy pgiemer Jj6mM ) wempbT UBIGILESIID &Hall

109



@i ursmgaaflo aflawefl @1Gussor 1
) sfleybi srerug) wrg) ?
2) &g (Sullage) 6TEITMITEV 6T6TIT ?
3) sUfiefllmer Coaflsg 9snmId @\ (WemmasT wWrema ?
4) sifle Branmn (pemmullsT eI AIHESEET WTEHa
5) @mamssiu’ L siflabi @pmiser Lwsirum”lpmeE ellEioepsir Geiwiu@ib sty Gemssmeraeir
IWTeme ?
6) &ifle) BifleT epsiTml SeoTEMLIGSIT LITEmEL ?
7) Sonise oileTsEes.
8) B eTsusumpy) LTS SjeML SIS ?
9) smhm rsLRSTs LiTTeflsEnse qoUGLD UTSLimU S mis.
10) sufleydi @Lpmil 2 usreogsT upil B ifleig) wrs,.
LSS 2
i@ aursdurisafisd aflavwefl. @@ 4
) B seow (pewmulleir BeTenLoSemaT 6T(L)GI5
2) sfladis @ymlsr Bsr sifle) (Gradient) aflers @ s.
3) sUlafis Gumisefle sTHEHT LD Gslngsr FILSms sTsis.
4) Hlemiay&es Canlemer Lipiwismais@Ln Glaweipson (Activated sludge process) Gl ausmys.
5 o2 Mieps G (Soak pit) sTeaTmTsD eTetTewT ?
LeH §
SSSLTsS aflenLwefl. &iGlLissor 10
)  sUfle Cesfgsn wmmid GasfGwpnid (pammsemar aflarfl.
2) BT LTSULMN6 @)1585 eTalstTeiTen (6iT sTFSIISHmS: HLAUg SHmmeemiul GLopElsTeTeumil.
3) @mawssiLL sUflaETs @GUumissT LU enE aflGwsr CeiuinGid LfGaTgmersemer
aflsurfl.
4) s flafis Gumismer s5s GFiusnE epsm (PHSIL SIS WTsme ?
5 &My uraLThismen SHiSS6M NI S GULRSEIS0 unml eflanf.
UGS —F
aflflurs aflenLwefl. @Gl 20
)  sufleubi 2 usreSSler (peSl GLirsemer g allarsEs.
2) sUleubi ssssflillsr uaGam amassmer allarsgs.
3) nmEFaSHML M pufsr Camum smLwn 95 CFwusduGL alsSmasin UG8 aflsufl.
4) srHm LrESUGHISE STETMITE) sTeTeT ? STHN) LTS SMLUST6 L06156mI5E,
STEUITAIS ETHS (S, MIlVrkiIGE(EHEE, CILTHL&(EmEE OLEL UTElmL a5l6TsEs.

eflemL_& 6T

o, 2@ o Y9 Sy 6y NI 8oy,
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IAVG -V
([ 9|VmIEHT 56V (AESTHETICS OF A HOUSE)
5.1 gpflapamid :

(5 srsmyseT ail L& SmuEWSesT(h Jehisfls@uturs oFsrsmysmr ol el
sanrFfiurss cammmuefls@io. B oI gysrs Camhmd gefls@Gneumg) D CLmsmLowLLD
wEHLPFFLD gemLSCHMD. g@EmLIL QUITEL ST fTarmid SHLFHamiLg Su.  emeurflsr
SNUMETS SIM6T, SHMmEGL 2 6wlie] WO Ip@Geurisd] GuTeTmmeIGL K6  LosmeT
IS ASEN6GS CHmaIuTarg QL@L. b IplumL g CHmaSHT HMID SOTSEITS
CoemasEmsE L B(HSEL @I SmSILD, JISHVIETET STSETHRISMETLLD LGN {DLISHEL
&6meUGLLI LDSHETT B GUIBISTITLOM(GLD.

5.2 ssmeOpul 2 swrialesr @i@lugﬁg,]mfn (IMPORTANCE OF GOOD TASTE)

&6V TS0 6TeaTLIG 6TELCOLMHSHEGL QCT LrHiflurs emiaikHlame. 6(mommLIL
sme Teemar gaur CaMmeshiss aumig Gurm seflsr epsn QeauafliLbGEng). smeurr
@irf& L Glurmener pmeur ellgpumoGGw CuTaigin 2 . s GlummLsaflsT gjsmLoLi
sTeTmIGLY LM 5815 Gl ey (h&@LLIgLLD, Fle gjemioliy He B 6T susnruilei, e gjemioliy
Sndlgy GCrmd - HIGL @Irdl&EL Lpwld gemudngl. Jmss ClFligaTsaflsr Sme [FmemLLD
IueuTmeflmhg euafliLGiEns.

LoUEOlEMSIILD D)S60T Losoor(Lpld GLITEY, SHEMEVILLD SHEMEVIEILI 2 GUOTTRID RETMITE JEHLOLLI
Coueror(Hd. gjpsmer QUL saflsy smeorliL@GId GumgieuTsT @Gsmhiser o Cam umbhsemer
RevofinsgHarmer. sSmad Cariurl @Lsr gemuEps seaams Glurgmermullsi,
sTLIGILIT(D&ILD, sTuGsMTTaRID @rFSaILEEETDS. Jpmss s Csrerarad @rl&Esai,
&meus Cam_UML 1o 60T Yl lILenL_& Gl&TsTenassemerL: LNMIS ClaifEmns6 s gjeudui.

5.3 &med opedrs GLImpL” &siT (ELEMENTS OF ART)
augaid (Design) eetTenm 2 (Haur&@n GuTg Smme epsoll GUTIRL&EHLD, RilpaISHSletr
BwglsEnn CeuefliLGiElsmmeT. algaid 6TeorLg)
Gasr@m (Line), sememw (Form), upsGsmmms [ Gar(
gersow (Texture), gere] geeug uflomamrid O
(Size), 2_meub (Shape), Hlems (Direction), eerfl
(Light), @Lib (Space), Bmib (Colour) O O Q O
GuimsormeumnilsdT ea(pmIGTenT HiEMLOLIGL S SLD.
1. Ga&r@ (Line):
Ceam@® eTeTug IlgplueL

lgouLd

uflomewmnd

epoLIGLTmeTTELD. @emal Sl Lol L &Gasm(),

Csnig5815 Car®, CrrGar®), smiesesTd),

ausmeTGEM(H GLTsTMEmEILITESLD. (UL LD 5.1) uLih 5.1. &e el QUL ser
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seuGlaurm CamilpnEld eeublaum@ ams uTTme o auridd] 2 o). 2 SMTamuTLons,
&leoLio 1L & Gar(h (Horizontal line) flemevs sesmemiosmiiviin, Glami@sgis Car@h (Vertical line),
SILIGEMSILILD, @158 SMSILILD, MMIGHLOGHILILILD (SIS EID S,

susmsrGam(hiser (Curved Lines) Gueirsmwg serenowesr (Feminity) umilugng
weflorors @@m&sGL, GCumin smieds Csr@sst ururlamUwb, gl glle LU,
Imuduflsransmwd Gols@L. Car@isamsT pUEsTs 2 LGWTSILRSSID CLTSs sbmIenL
o soorieflemeriyd, @IS Serenwemid, @UBmSHM wWemmuilsd o LGWTSSEGD CuTg)
Hlemss G0 eLpsull GILITHEMTS0|LD 9jenLoSml.

Corhisar garm&tsrarn GsrLrymLwusrsan, sOmlym LN &G0
QaTLiiysmLIsTaEab @m&s Cosmm@hL. tekhgsg Camhissr (Vertical line) @ jemmullsir
2 TS IHSILBSHS S (HILD.

2. sirenwo (Form)

@1 oG gl eLpsolt GILTBETTGLD. @\ LTUIL, sTemL, 9jsmey GLTETHeIDmMS
GMl&ESng). Carhsmer eeirn C&TsEGLEUTE) g aILd Sl &EHmg).

@m HoLw’Ls Carhsmer, @@ CFhEGsHs5 GCar@stmmb Gar&sEnéurg s
GasusussGur (Rectangular) gjeeg sgirGur (Square) S sdlsimg. CemEsgs G
Lmmrd S o1 &6Gsm_(HILsir Fmileys Car(p Co@muLms) p&Gamsr aipaid S sEng.
3.up5CsTHDS Serenwn (Texture)

UnsCasmmms serenn ererLg CHamId 6@ GuTmallGor g S0
WL G&smomesflsim (Furniture) GopumifiGer 2_simer alCaay Gmrsmss GMNSSHNSG). )8 @ v
aupeupriLTeT HLSSHOlEHES QeTrhlemiurear ST susnr LImLGSNg. CgmrelemriimeT
GCamhmsema 2 snL W ThsL LT En 9Hs CausflEssSms Fisgis temrdingl. i ol i
uweTUBOSGID seui Hlemmeysst (Wall finishes), Semr ellfliysst (Carpets and rugs),
LrCausmaiLm@aser (Wood work), aeupmiled m L Ou(Gid ausmmuiul L eeflwub (Artistic wall
hangings), ikismer gjsevg LFSHlemmed G’ L smarerger GUTeTmaumsT LmSGsmmmL
LommibhileaTment.

4. uflrewrid (size) : @& LTl gener, Hfliug), spremey Siug), s Snfiug) gjsevg) QLiflug,
spreme GlLfliwg, Llsh Guflwg) stamiurGuESSES ST HleuSTEGLD.

5. 2 @euid (Shape): @M L Hevawsiter Carpiamers Caid@nGLTg) Glsian|me jenLoli
S sEngl. FSIMD, UL 1o, Gleeiasi, (&GS GLITETN 2 (HEURISEHT @\SNE 2 STI6oorLD
LS.

6. flewe (Direction): Car@saflsir @I Sems pmaunGor®d @il R GO Sy ELD.

7. g@ofl (Light) : gefl B 2 corelemerd grem. 2 gadng. GHT BwsHE ailmrais

ge0lLILL L (HeUSTS 2_6Tem g,
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8. @b (Space) : QuimsTamm RUEGLESSH malLsHEG @b Goma. Qeueafi
Bprusmerg Hoou. 2 uGurdiugrgin, @aLuld GuEGS aarsdr &EL@ams
SefimiLgmeia @i 1b sfHsionrs @miiLg GLmsirm e swriea| sFHLIGID.

9. Ppid (Colour) : Eamat Qur@efisr QeuefliLm MGl evs gFsr Mo SmEMG).
Qaulind josvg &6l 2 e samemud, LEPFH eag Gemsd GUITETD 2 6TTioSEEMLL
Bptiser QaeflECaremAng. sta agan pamrs Gsmopueflssan, sflifugsnheEn
Bimid G emaiiLbhEms-

10. ang aseniniiy] (Design)

uLLh 52. Fébe argaienLoliL]

Ee sugaiamlole| eTemug) Gam@®, Hmhiser, WD wHne oyser afdsh Gumsm
SAGgh QUEEGD IJmuiHGUumss GllsSpg. Gapmp b Caiktsd5s!
2 LGWTSILRSGID (penpuiled QU seflsr PG JjenongleTergl. @G S L 6oLl alpaid
(Structural Design) eremapd grsfssiu’L augaih (Decorative Design) eremajlh
HifssiuGSngt SLLL aipaiemLoli 66l @ SLLL Gl LuiflomeorLo, FwL, [Hpl, SeirenLo
@nnamnE GHEENgE S L L SHNE Jpan&EGaisEL aarssmn Gopuriifsr Csmbmid Lammib
IiBmeT JGSLUOSHeM_DSme Ihisflésin L aigasmiolly aardCpmd. o
QurEEREGL Ieng & LL SHNEL alpamull efuordng. em GurmeflaenLiu
Ijsvag sLL el W geiisTlEsiu’L algaienioll 9S6r oy hUTSmss GHlsEms).
(UL1D5.2)

5.4. poOD sl _aiol] ang aibHdr Gremaeissir REQUIREMENTS OF A GOOD
STRUCTURAL DESIGN)

7 eraflouursab HpsraEnib @)msseh Cousur@I.

2) a&aEMaS5ISETS JmusslL L GHT 9iEMHGasnmmn GLims G)més Caisr@L.

3) aifl allfls oLl fmens (Proportionate) Qe @)(msE: Galsttr(HlLd.

4 suQum@paflaormred 2 aursslulLGCar SuQurmellsr SHermuaw I g
LireLiet &S5 Caustsr(BlLh.

5.5. per@ geonsfNEsri’ L ang sl isr GEanalssit (REQUIREMENTS OF

A GOOD DECORATIVE DESIGN)

) sy iigomer yerGaun® @)més Coustor@in.

2) & 1L sdHer (psuromer @ SHGHT gEng DB 56sT REUEGHIGHT garisfl)
algaull @\mE&SCasmT@ID. QuT@sfisir 2 HuSMSILD, 2 MPSESLD &6lTEDLOFDIILLD
IjEshiY aROILGESSIMSTES e Galsmr{LD.
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3 angaugdlem georisfliL] LMiLgMmE sreflanLowrgas, LSIOL BID JHGML WSTESa|D
B(mES50 GCastor@lL. @sunilensTay sFULS S Llsirersofl BismLowGasmr(HiLD. BjeorkisMy
GousmeoiiLmBiaeT G oCLITG @A I L epensouiiGeor gjsdang) LiGEHufiGsmr @sisomosd
aulp auSElstT (Lpgs Lngnd BjsmiokSméss GG,

4) gif QUITEST HiOMG) 2 | ISTERTSHEIT LILISTLIM DL S|SH6IT H{ONEISTT] llp QI LTSS Sul TS

b 5.3. SayDrar QlipQIemLoLL]

2 STTEOTONS GOUMET RTINS IJYSTOT IHORISTTRSEHD, ST G
Qumiiasiu’ L seusEm UMMILSNE SaTFALTS @)(H&ESOMD. YT, WS [HID
o_uGCWrsliL@SSCUTS SEHHn Gaiw fAmnowrs @) mesams BS6T @GS eSS
SMyenTLoNE [Remallng mankhs (PRI B)MmESnND. g SPsTs @mbs CUTHID o560
sugauLd 2 LGLITSSHN(ES THHSR. J|SEMED |G| HQIDTHT g QISHLOCL| I @L0. (L1 1D 5.3)

5.6. ang aimio'nfsr Gam” ur@ssir (PRINCIPLES OF DESIGN) (UL 5.4)

uLib 5.4. aigeimnifdr Carun®

b SHerafll ampsamsifid mmbd va@uTEL semsml UMGHCOMD. BPE @MEM ED
Yadu Gh&Carmms B\madipg sarug e Waduomsar ShSgI. [HM RlgaId GTETLS)
dlpsaam_ Gam_ur@aeflsr gjpliLiswL ufls Biemissiu@angl. e
1) Qum@gsio (Harmony)

2 auflens (Balance)

3) &fl eflfigin (Proportion)

4) Glenswome|(Rhythrm)

5. susbiymiss6b (Emphasis) sterLanenLimeLa.
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1. Qur@SLd 9)sveog) eowid (Harmony)

WSSl epeold K HULSSHT memolur® olearhiGHngl. THSHHTS @HS
2 (HeuSmssF CaLSCpmd seTUMSS CHaflourss STLL (Yedng. oaTCHTH  6TmI
Qur s sLomer GUTmemeT L& ELELTE S LSSl &(HSs CauefliLbhiEns.

2 gmyemrLomenr, FTLILNIGILD @SSl smium’_(h CLosns, Brmsmsdl, SL_(6), L L6 (LpsedliLisme
I|muSSLILL g HhST CuTmSsLmilHsEL @sSNEGs smHaHn Curmssn (Harmony of
Ideas) stetry @i sowglev euifl, 2 (meuLd, yemey, UDSESTHMLD, ML, HHSE CUTSTDEMEISST
WPSOILD CUmElGTMEIT. 2 STT6ToTLoNS;, 6L L LDT6T S lgsd sul L Lomerr S L gjemiolienL il Sl
Gamlsmugemer eaiLg QUTSSLTSsS srelu@l. oL 55DEU udHorss Fgimomer
CaMIEmLISEMET HEUSSTE JFBISTTLD FINSSTG).
2. suiflsmev (Balance)

sluifleney eT6LG MLWLS GoHT g edl([HHS)
Qo ussESSMD Fuwrar SeursFfemiw
TOUHSGIUsTGW. Geuaimearaimear Q55
aulgauLD, [Himpsiter GUmHLSemer emLowSSe[wHS!
Flomer SMTSHS emaliuger eypen Glumeom. b 55,81 w55
ElsamTe soLLSSINE EI(H LSS5I &l gjare] yapsTi suBae Yepsmrs subme
saur&d] soLbhEIn S
suflensy @) ausnaslLIHILD.

) wemmem swblsme (Formal Balance) (U0 5.5 g)
i) pemmemyrs swflens (Informal Balance) (uL1b 5.5 gy)
i. enpemt swflene (Formal Balance)

@nBlemeouiled & sTemLeTer GUTHLS6mT OLILSSIOEES F0 6T SHMTSHS0
smeulILsTe eFOLGILD eflsmereur@id. Gumlser CammmSHan sugmsHain 6y wmif
EImheT geunilsr seuer FILLD 0T IeTe] @MmsEL. @ianms Foflma Wemmwimsr
LodllisnLiLd semeo 2_amri&lemid GeusfiiLbhSgL.

ii. Weoperyrs swflens (Informal Balance)

RCr gjere| SIS WsEL FsHullarg G gmer muusSlalmhg CnisiGam)
gmmgefle) mas@tung Essuflmaamull Gupemd. 2 smanssing @Lowrdiflwmsr
swiflene @ THmL Lems (See saw) ulled LipLeeTTseT LeflSHemeaT mLSSHNG I)(HSlaIL,
spevedlimenT Loeoflsement emLowSSHe0lmhg sHm SeTaflyn 2 sy mealiugearme soUbhSng.
Elsunms sflsmvsniu 9jfls UDFGCLTE rHLESSILCLTS (pemme snflmeemiai o|Hs
SeUTEFILTSHaLD, 91 665SMGamHIb SreeriuBlEnsg!.
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3. sfl el 5id (Proportion)

@ QTG 2 erer GeausiGoum QUL seflstr QLTSS g G Glummeaflsi
uGdsar Hmubsrors gmuams sfallHsn aardlenmn. @Tar®h Iag JSNGE
Guou’L Gur@mlassmer eetm) GCaisHELGUTE 9 S56sTEGIN0 @eaflsmuown, sifiusmioin
Sm_s8mgl. 2 smrewrons Gluflu prosmedluilsr usssHa Gufiu Cusme ety @)(HHESTE
UMILSDE JPSTEHUNHSELD.

A B

uLib 5.6. &1fl el

AB,C emsitn) LLSS60 (5.6) epsirm OlFsueusSmISST GMISSLILL(DsTerer. B|SH6 (LD
urtnflemenr @eor(h uGHsarmsn Nflssmm. @hsl Wfle] gyiusmss g s
S lpWBTHAD @m&SSmTD. g iallarmumuun gou@ssamn. Gsaausd A
@msuiflosams GflsasIuHisTarg. JL6TTa OLTRISMES ST &8 lelisTs @ime. C
oo 9ASHBOLG Caumelsurs gmuhgsrearg. B uld Geaausiiifle gwwors
@everell Lman  geundloLGu @ @eflmwwurar Gem_iy @mUusSTs STerdlemmL.
@S0ISTLITL| oTeISmSS SMETHEUSTS |MLHLSIETETS).
4. Symewr @ewewriiL] (Rhythm)

&irmeot @lemevuTLIL] 6T6ITLIS) 6ulp6el SemLoLiiled HLD Sevors6T 2sr(hi(HeilEF GlFsimid alemssuilsy
e CaTIMSSIGor gag aigasSHlcar sTeuails ropn @M I mLbHS|([HSSMTSLD.
@5 Qam_i&Smer @ILss5me5 GNlSSENG!. @ HemlifaisTer Carhisefls, 2 meurisefle
(Form) Bimmisafley, mb sewrassT eermis6asmerm Gyl seaflsrs @ensuorSaii L
auflsefled sTerndls Fimnpid @sbsumosd GlFsvaiGg SFrmsr @lemsmTiL i @LD. (ULLb 5.7)

uLLb 5.7. Symer @lemevoriiy
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&ymer @ensuriisnu L& s suor_sweusaflsr epeold Gumeomid.

) o maumsamears Spous Smous Gabge (Repetition)

i) Gsmr&fumer Cam iger @ussid (Continuous Line Movement)
i) ureu& Gleiige (Radiation)

iv) gjereysafler Qami srGarmmid (Progression of Sizes)

© oocoo €

5.7 (a) 5.7 (b) 5.7 (c)

i. 8 (meuisenerS LS Hmus Q5 (Repetition)

Q0T 2 (HaIsmss GO L @ Glausflsafleo Smous Slmou 2 LGITSILILGET eLpsuLd
sevrae @ csmGLle\mEg (Unit) hGpmsriing sawuwnrs @uhigainsg. (2-.10) sressfl
syl uL1b 5.7 (a)

iii. Q@& wmrer G ipsir @w&sib (Continuous line movement)

saser CeTLrFfursad Frsaln Iselgaisssr Lgerst GCoTlipsr GLos
Gesdimg. LLLb 5.7 (b)

iv. ureud Qeiige (Radiation)

Copsdlr semfls (Geometry) apamsEnsd @ IplumL ILGW. ol
yererflufledlarig CamblaesT LaaISTa 2 (HaIMEL aligaIDTEL. FTSMT6 algairkisafla @g)
2 LGWrsLILGHSSU LUBHSDE. (2-—10) YjemsTTlNSsmeTs SL_(H), STLTers SL-(b\. LLLb 5.7 (c)
ii. jeraysafisr QFmLir WesrGardHmLd (Progression of sizes)

S EQumrLsefledmEg Cufliu QuT@bL g6 ausny FTTe BemL&ELGLTE) eflsnireuTss
BwssSmSID, Sy TaISMSILD GTetr HEmg). (LLLb5.8)

Q

uL1b 5.8. gjsrayseflsir ATLIT LpeirGarHmLd
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5. ausbliyige (Emphasis)
@ssme Hllubullsd i L Glurgmeaflsr BOsT gjsveg @I SHer oS Seor Limsneu
uHEs Yng won @LSmscwr geag WD CuTEmarGT HD SEPTS6T STeaTleTme.

Essma SaTFSID, IYUWSSSOSILD ST_GD (PONs5ES uedliniSH0 sTerm .
QeSS 6m6 [HITLD SLSTamILD aLflsafled GlLimeom. gjsme

) QUL ssmers QBTG58 m6USSH60

i) emmupm Hphissmer 2 LGLITS &6

iii) gjevrsiflese

iv) @QumrLgsmears smmll L 9srLmin GumgiLomeor GleumndlLLd @15 @ LUy Cl&iise0

v) GeaumiLi’ L Cam(hs6r, 2 (heUkiSsT, allgaukigeT GLTsTmeumsnm 2 LIGITSS5560

vi) Geaumiu” L SemsmLowjsnLL GUTbLSemer 2 LIGILTES]S560.

GLoman Pl Flidleeflsr ojipiLienL_ulled B6iTeE alp 06MLIS S (LpLpLLD.

S5.7. Ppnissit 1opmid PpsHedr HOUCIE o misksit (COLOUR AND COLOUR
BLENDING)

Bnhgsr gemeraifler SHouTSMSID FI5HE5 Selgligl. @lemel EHID STEmID
Qur@lseflor gums YHsILOSH BUSEL USgsemsd oellEfng. GubamsLrs
Iemwngierer eeubleurm Gummeflad B Hpemss srammHenmd. geunmlaisrst FlnkisGsr
QN Ysdu smsond g G, eabarm Finsssen safllssafls Geammser o (.
ElsEmEISERSCHDL @ma LHPFS geng afssn 57s5 snigsTeECor, IsTsGauT
g FSEHLTSenigwsTeEGor @mssan. @aailmeraissT il GHl&F tgpemell Guflgi
urglsflermer. of Q& (HUasGasnu mo werflmaown wrMUGSDG. Sameriybm)
RUGCT[SE i g6 Hlm gjsorisTrid wElpFHamis tsThsg Camrame £ ESng.

5.8. hipmiskeafisr @eswrnissit (CHARACTERISTICS OF COLOURS)

An5815@ cpsiiy Gemmiser 2 ar@h. emeu Hmd (Hue), wdiy (Value), gjriey

(Intensity) sTeiTLIEMELILIT(GLD.

1. Bpid (Hue)

@5 em Hnsdear Cuwumrs GOLUSTEGL. 2 STTEIOTS LFMS, ol 25T
GuITsirmEmeN G @GLD.
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2. &y (Value)

(6 Hinsdlstr Gausflflu SetrenLmwGLIT gag kS SerenuuflsnarGur @Glliug)
Bnsdsr wHiurEGn. LLbd 5.9) Ger@ssiul@erst wSiy IeraGesrele ClasTensT
BnsHedlmhg sl Himh sy eerug @ flnkissT @\madlsrmer. gsmag Clasflni
BIn&Se0mH&I 1hs HimLb e s6iTLIg) HimmigsT 2_etor (b ClesTenaT Einsme GCoaTaTsTaHaLn
&@LU Finsmg QEssTsaln wop Hinnismar @l L srsaln @8 & OEng. hs
Bimpid Gesremsremai Qeusfifliugrs @\(msasWIeLTg. S Binwh swlamuei. gLhs
BmLors @\[&s (LlpLms).

1 GleusTemsT

2 EheEsT
4 useng
5 Belugme
6 [Heuld
7 dleully eargm
8 satgT

9 &Y

uLLd 5.9. Priiseaflsir @ svoriseir

6 BimSSHled FenrGm g Gleustsmer HimSmatwr Cars@L Curs 9|5 @lemElmL
(Tint) g &mg. Geustemer Himsemg Slailiy FnsGST(H @IsTa] SeLLg6T eLpsuld GrTembimpL,
I|656uTe Aflsare] SLL Finsms o Hims6GaT(H seoLugs epsud Ll Flmd (Brown)
S s58mg).
3. g|Liie (Intensity)

Bngder Urasresmatur goag whsmoGWT, sualmumuGur Isag
uefarsmabwur Gollug ILiiey

STEITLIST(SLD. tngseer
5.9. 19yTeIE QIehrenrd Fd&E&FId wwo Om@mm

(PRANG COLOUR WHEEL) e uéme

LleicueTaTF F&&TS S 6T LI N
d;lﬁ).“.JLI, ﬁGUL.[_I, L[]@a:sh’ GTGBTID @GBTQJ ﬂmﬂl—lé&ﬂ'@ﬁo O BeoliuFsne

JlgliLenL.  Jieng (pSeirenn  Himmigsi

2 gTemeor. (@loepeTy  HMBIGENETILD [HTLD e O O -
wHenEs Hnmseflar  &eameauullsrmab Houll) sesgir oo asngm
GQup Ypwurg. I Sarre @ amnemmn asngin

IlgliLienL FmrkissiT eTeirHGMMLD. (LLLb 5.10) Lb 5.10. Sy auedrewré: &é& i
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TG @lretT(h JjgliLenL FMBISmeT FL0 9|6T6Y SE0HSITE0 @ITETTLITLD suens [HimkigsT
(Secondary Colours) 2_ssor_m&lsrmenr.

Lo@ghaeT  +IF6uLd =LIFe0E

oo +Seuy  =omgmT

oy +10EhE6T = QYTEHG

JlpliuenL  [EDEISmeTLD, @I6TLTD 6Ihd [FNEISMETLLD FLUOTSHS SIS
@i fimmiser (Intermediate Colours) Slem_s&imgl. Spseetr gumin @len L1
IBmisemm(@LD.

LEHTF6T +LUFMF = L0EHTF6T LFDTF
oo +usms  =foliusms
feod  +omrgm  =[feu 2argm
oy +omgm  =Heull 2ergm

oy  + o ress =iy QY TEns

LOEBEET  + QYTEHE = LOEHEET QY T(EhEr

eyeTml  SjgliLeml HiMmisEnio, epedTy @WTETLMD aums HimhisEn WwHmID L0l
@eoL L Bprisend Camsg) LI e s §56TS5Sl0r Cauafloi’ L S5ms gjsmisdlermenr.
@reior(h @IrerLmd suens: flnmismend Garg@Ln Cumg) epsormmd susns fimid (Tertiary colour)
Sen_sEng.

6T.SBIT.

u&emg + opress = Geuefli EpasT (eLpsiTmmd susma Hlimib) @ITssor( ELPETMMLD GuEHE
Bmiiss speormIGaLd Guimg mmsaresmL susma: Flnkiser SlemLsSlsarment (Quarternary Colours).

LISl 6U6TOT600TS F&8TSHSI60 LEhasT Fimid CLoGeo mHeTle 2 6iem @)LSms eufl&HmG.
315N CrT ClemiGS55Ts S6L 20mHT HMLD 2 6T6TS). LOEHSFST [HMSSr 168 LIS&SSl0 B,
BILgI L&&SS0 ey Hm(LLd 2_6T6TS). aUGTEINS F&ESTSSI0 SHLmENUTS CEH)&GS Camb
(Vertical line) spetremm susmywjid Guimg, eusg) LS&SSIeTer Bmmiser @efli Hiphigearmaea|L,
glauliy, oy7ehe Gumstm @l &) LS &S5SlaieTsT ks ClIlILGmss &6 & gL HNEISETTS6LD
EmEGW. FSHSTHEHT aIngLsS Hinhismet LILETLGHSSICUTS Fob, 2ergT, HalLFme
S Eweumnilesr epeoid emeut GefliigHlemu o_swormeum. é&dunmer gemmuilsr 2 " Lmid @ihS
Borugmer  LwWTUOSSIuS6T eped  oyEBimsHsr gjemfleer smyemrons  Lsseflsr
LoGBTEHIM(G 6T 61T 6SlBLom6DT L|SGilemrite SFlemi sTOLIHSSISm .

Gain fimriser GurmLseflsr geremals Gmmsain, mEo @miug Gumsrm
o ewrielleneamiLi sTHLIGSSID. G6flt Himkiser GummLseflsr giarmeut GuflGTaai, SISl
@miug) Gumrsity 2 swriallensLd sTHLGISSEID. CeuliLBimbiser waHLpsFemwd, Gsflt pkigsT
werFsmhSullmenyn, gemodufismenyn GerhsSHsrmer. Ceusfii Elmmiser Gumm.seflsr
Ijsrened YHSULHISSILLD, QYL 0hS FIMLISET GemnSgil s (Hdlsrmer.
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&Ly, Gleusitemer, &mbLsy GuTssTmensy smubm (Neutral) Himmiserm@in. s@Liy i
seflunmengin, Gaustenst Eimd sTeevm geafls snemmaafls @mearrimLwn GHsEng. @s
RUTITEIOT S F&&ITSHSI6IT sMLILSS D|EmLSMS.

5.10. Bpis Gurmdsnigsit (Colour Harmonies)

Bnkigemers Snou  Glemsuriiugre LUMILSNE PGS, wearding @sbrugpi,
Slidd eypubiSlsrmenr. @iorifl @amenr DG HmUCLTmSShISsT ety GlLILIT. Zjemeu
spmieny 2 sooriellemars @Msdngl Fnh CurmsSstismer @ cumassarmsll Liflssem.
Ijemeu 1) emiysirer Elmd QuITSsL0, 2) smunm o GuTSSL.

1. smrysirer ipl GLm,Ss1d (Related Colour Harmony)
3. sefl Bind QuTESSLo (Monochromatic Colour Harmony)
31, ImaTemin Himll GummSsLb (Analogous Colour Harmony)
2. smiupp Pl Qur@SSLd (Contrasting Colour Harmony)
3. st Himl) Qumms s (Complementary Colour Harmony)
3 @ e et Blmi GummSsin (Double Complementary Colour Harmony)
@). 955 eliflmi GurmssLd (Split Complimentary Colour Harmony)
F. eLpsurtegor BlmLl GlLmpSsLo (Triad)
1. miryeirem Bpit QUT@SSL (Related Colour Harmony)

&G Lrdifl 2_srer fiprisemer 2 LGWTHILSTE FmTLeTsT B GLTHSSLD S SEnS).
@ s6r ifleysst 6 CeTHISsIL(D6TeTeT.

9 Bef Bpit GUrmg s (MONOCHROMATIC COLOUR HARMONY)

Qs @ Hnl GuTmSsLD ety semeomd. GT HmSema L G igesr epsvld
Camu@sd 2 LCursILRSID Curg @UCLTHSSD SHmLsEng. 2 —1b. YYhe LsmS,
Qeusfiir uFma, sefl Hnl GuTHSSSHH Goumu'L GeorenowenLw QU EpL &emere
LIEGTUHSSICUTS SPG 2 s THng. Glaunmn @ ImpuiGur g I mLulGsur
LwesTLI(h&Georm. (LLLd 5.11)

209gn IR
299N U|Jloru)

uLib 5.11. gefl BplCurmSsin
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Db D(HETEID Bt Gurms sid (ANALOGOUS COLOURHARMONY)

LIFTITEI 6U6TOT600TS FSHSTSHE0 |(HS(H05 JFnLHS([HEGLD, @\ Hinhismenrs Gl&m e, g
I|maremio fimd Gur@mssLor@L. @Ihs Himll QurSsL s 2 s allensr gjeflsSng. seofl
Bimd QurBSsSsmeaiL Gaumiur®h @HUUSTD I iuSmes GrambEng. 2 —ib. ) WEpSsT
L&60E, LOEHE6T, O1) Slali| 2ergm, eemg. (UL Lb 5.12)

Lo29m
2032M U2

Bl
18®ms hrreg

uLib 5.12. gymsrenw PElGAUTEHGSLD

2. sriupp BplOCurmdEsd ( CONTRASTING
COLOURHARMONY)
9. oAt Bpt QUGBS (COMPLEMENTARY
COLOUR HARMONY)

aeTeTE FS5ETS5HN RETnISCSTEIn ChT HGT
2 6Temr @rew®h Hnusomerd GCsrs@GL GCumTg
sTHMEDLCLTHSSD HoLs5Eng. 2 —1b. 9) LEHS6T 26T,
3y Heuid L TEhs, @) Flnuliy uFme. (UL 5.13)

Aoy uma

uLLb 5.13. srflif Hpl@QurasS Lo

9h O erdli Hpi Gurmizsid (DOUBLE
COMPLEMENTARY COLOURHARMONY)

UGTITSITG FS5STHSI I|(H8[H6s @S5G @\rsver® BnmisEbD SNE TETTS 2_6T6m
@reir( BiwrsEnn Camagerms @ s arSEnlCUTmSsn FHLGEDS. 2 —1b. WEHEsT
LOMMILD LOEHEET L TEHE DSND(S STEITTE 2_6T6T 2EUSMELD LoDmILD H6v 2eUFTeLD. (LLLh 5.14)

26T

L0 (G & 6iT

LDERG6IT .
© ST EhS

1560 oemgm

uLib 5.14. @@ er@if IPoOGLT,SSL0
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B 190E5 3 et Hi B’ GrLirmd 3 1b (Split Complementary colour Harmony)

QUGS G F&HETSSIO(HSESL IjipLiLsmL [Hmwd, Jevog @ iulL fineph, 9506
Crit erlnms 2_aimer fim&letr @\ LS SRS el ([h&@E L0 [AmrisEmLd eernl Careugsmme LIfl5s
st BimUGlurmssin HuGSNg. 2 —10. 9) WERSER, Saiy eargTaln, Ho 2ergTaln, 9)
LDEBEETHLD 2 TEH&LD, (HeVLd LoHmiLd 2ergm, (LL_Ld 5.15)

LO@HE6IT

oy eargm | Hew gergm

uLb 5.15. Sif5g erfli Bl CurgpSsi

FF. lpaiissr Bt GuimmdEs1b (Triad)

W&CaTauTSSlET epeitn) (penamsaflgid @(mELD BImmIs6T eitn GaTausmsd eLpsuTeamT
BnlGLTBESSD SoLsEngl. @ STHE PSCHTETSHMS CUmTS FSEETSHN maUSSIL
UM &(GLo Guimg) mLo& @ L1 Lsvails epsurter Eml GUmm&smissT HlemLsdlsormen. (ULLD 5.16)

Lo &6T uFma STE5
Fevid 2eTgT
L spplumL apauitenr QuIrgsSsio ii. @redr_mb aparter QurgSsib iii. @en_tul L gpaufenr QurgSgta

uLLb 5.16. eyeuiewr Bl QuraSsid

i) opliusoL epaienr Hpl Qur@ggsio (Primary Triad) wEpssT leuliLy, Heuld
ii) @yevorLmb eyeuresor Amis QurasSsio (Secondary Triad)

LG60S, LT (658, 2ISHIT
iii) @ewL UL eyeautswr [Hipl QU sin

BoliLseme, flai oo, Ep&aT Sy TE5S
2 . prevalswr swr [Bp't GLmmdsib (Tetrad)

ouEITeNTE SFSHSETSHS FLGMTSSHOMEGL HreaTE Hnhismer LLETLHSSIMIST6

msvaustoresr HMOGELTHSSD OUGISMG!. ERSFST LSS, ERS6T TERs, Flaul TEhs:,
Flauli oergm.
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Boleurpsshsmer 2 LGLTSILOSSILD CUTg), SPSHSHETL. &SG5S LTS

Glamemer GeustoT(hHiLD.

) e Himb GuGmmd @)mes Coustr(Hi.

ii) &LomT 6070 &5aisd YjpliLsmL EinpLd, @rewT_meug) [HimLd GsmmeuTselLn, epsTmmaig) Bl
ImaailL s Gmnis jerailain 2 LGTsILGHSES Calstor(HlLb.

iii) ew BHimsHletr Gaiug seremLosniLiLLd, @6 flT SeoTemLoemiLiLd earle Glasmsmar Geustor(HiLd.

iv) suedliymisd) sm L aissns (Emphasis) srdliiml Gum@psshgsamer 2 LGLTS S8 Goustr(hid.

v) 9w Hnsdsr Garfimbd (Tint) ks eustorswnd (Shade) GumsTmeaubemm SeausToms
o LQWTHSHa Geustom(hiLd.

vi) eIIIL Bpl Qur@gsshssrmrer sHiflpl QuTmSsD, ymeTmn Fol QuTmSsLD
LommILd eLpeurteer HlmLl GlLmmSsLn GLTsTmaumsmm GmeusGasmL 2 LIGILTS S 6.

5.11. o’ 19 pomrer Ppouissnard GCxib0smHE 50 (SELECTION OF COLOURS FOR

HOME)

Bl QU SstisameaTil upMlé g.mib CuTg) e IMmDEEHSHE G L e fipriser,
Lnm Binkisemarailtl GuTmSsLrs @(L&ELD. 2 Sraurors Lb&Sms gsmmuile spuinfhsms
JIOLSIMIL 2 T TS55HS5 Sulpitl (FHflome emubSiHeEs Gostor@Id. ST (SEhHELD,
Imwd) @aunmms S Hoon, Hob soks usFme Cumstn Hnkismers Cammols®Hss
GouetoT ()LD
i. aurGeupy e (Drawing room)

@51 oS 1960 2 _srer jemamaiHLd Beor CmILD 2 LEWTSILGHISSID JjFHMIITESLD. sTeorGeu
@ns mpuflsr Himb sThSl, mwd g SIHMDS ShE! W6fls LIS EHEE SMISNILILITET
tGhlmaemu 2 manssl Gomagsmer L &sULLTaLTS G 2 HuGnmmhi. o566
Gevameor Hovin, uFmS, Haul, EhgsT Y Senemn LwsTLGSSoMD. ommuiley 9jHle egifl
OleusléeLd LL_moedl(m &8, QyLobs immigmemuid, GailiLiepl (I Hlphigemerid LwsTLHISS60mLD.
ii. emiur’® gjsop (Dining Hall)

srudiGn  gemp FTINGUATSERSE wERSFHm qgNUOSSHSHE Il IjeTalls
IUES (K55 Cousmor(hlld. DS (G (EHENLIILITET, IiEDSmIL 2 65T(HILIETTE00TS Sl
BoiisemsT 2_LGWITH 580 Gousior(HLd.
1ii. senwoweoen (Kitchen)

L6085, 6Ts0orGluuT L1 GLITEITMEMAUSHETITEL FEMLIILIEVEH) ST &6 LTSS SUILH\Sl6TmST. Sp1hg
Bwkisermer [Heold, &MU, Ums &Sohg LFmE GCumstn Hnkiser Glerhaseomd. o
guwnsafld Qeuefli flphsmer FLsGL ysSgianisdl Iefssse1pw umsuils
GaT(H&H&60mLD.

iv. @eflwevenm (Bathroom)

Goflwsvsmmuiled GleustrsuallmSensuL, @emEpSlauiy Flmid gjsveg) Gleuaflniiu Beoll LEsns
fod Gumsirpaumsnn 2 LCWTsSLILGSSIUSTH GaflluaTsEhSEL LSS, il
2 _euTT&SILD 6THLIHLD.
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5.12. QurgiaTeT @M |%6iT

BphigssT geme LwesTLEL algsSmal Gurmisg ompuilst CammnSms LTHms
Salpiigl. e Sjempuflsir Himl Gumpssn wom gemmuilsr Aol CuTmSsHEISEGT(H RSSIL
Cures sulpiigrs @lMmes Cousm(hid. e Jemmuilsdlmng LHComT gmmsEl CuTELCLITS)
Bn ennemnn @mss Couer@Hid. GEhHm ST&Hsmlpw Geuaflii HimrigsemeTi LIWGTLHISSISTsH
i gmmwreng Guflgres GarmmweflEein. Qauiufinhismenyd, oLES ElnhisemarD
2 LGWrslLGSGHD Curg Gufiu gmmurerg ddusress Gsmearmid. 6T gsmmuilsr
&OUTS(EHEG GleusiGam Hiphismer 2 LCLTSILOSGIuSTRID Jempullsr jeme| SARuSTes
GCameormid. il iperr snemyufl (Ceiling) s Ganiuep’ G Hpkismer 2 LGUTSINILSTs
SMpEs @mUug Gumsrpn 2 sorelsner gOUOSSILD. Swemrullssr gyeliurs Fnd seaurrseflsr
BnsemaailLll frsraorsan, sarseflsr Bpon, smmuilsr finsmsaill Nrsrsnrsea|n
EmeSs0 Goustor@ld. FgToTear Jenm e erHiibml CuTBGSSmE 2 LGLITSILLSTE
Ismmuilsir eutg o110 Goumiu” (Hs smevorLL(HILD.

5.13. ali p&® LWISTLUGHSGHID FTIOTHTHMAT HOIDGEHND LOPMID  _JOhmISHTH 560
(Home Furnishing and Decoration)

afl g6 LWGTL(HSGID SMOMETSET 6T6TLIEME [HMD uFSIL 6T @HLULSDHESL, 6ll6)
THUILSHGLD, @(HSMmS IFSISERSGL, IPGSSHSTHAID LILETUHSSILMe ILESLD. eI6laIT,
ol g eIt @eunniler 2 LIGILITSLD SallT&S (lgILITS RETDTESLD.

5.14. Alp® vWGSTUGESHID FromerEmars GHibOHHHEGEHIDCUTSHI
saafdhs GCaisryuisnar (POINTS TO BE CONSIDERED WHILE

SELECTING FURNITURES)

) gemmuller gjereySCaHMTH GLITED LILGTLIHISSILD SFTLOT6TS6T jemLoll GeleuT(HiLd.

2) oge algeud esflmuwursan 2 mFurss GauiL L grean, 2 LGWTSLILITESGE
&5L061f15:88 &nlpILSTSHILD @)(55560 Govssor(HILb.

3) ereflgralurmofl&Ess e igusTs @)(mes Colstr(HiLd.

4) 955 QLSS M558 Sl N5

5)  (G6MMEUITEIT 6TENL 2 DL IISTE @\ 58 Goustor(hiLd.

6) GUEMESSERSHG 2 uCursiu@Gd sTorarseaflar 2 wWrD IYuUTSHEHSSG THU
LTHIILENLISSHSE Gn lgLISTS @) ([5SS60 Cousvor(HiLd.

7) @il G @LLb eTeflSleb KT 556 S lpHTS @)W GouetT(HiLd.

8) uweTeflEss snipusTsal, 9Hs Iensmy GoumaulLT(HST @TMID @)\(hH5ES
Couegor(pHlLd.

9) gemruilsy gL mosh 2 MHwirs Hine GeustorHlLb.
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5.15. i’ 19 &® LILIGTUH S SHND FTIOTET Herfllsr HjswIoL’iL] (ARRANGEMENT OF
FURNITURES)

Qurg eflflser

) o6 GIINLL uGH IHs YTSMmSS ST _&onigl MSUTNID HY LGS &6T
IIB5MGS SPL BRI @)(m5560 Cosmor(hHLd.

2) suwlene 2 6TETST 6T6TN) LM &8 Goustor(hiLd. jemind)), CILiHHES560emL GLITEITH 2_600TIT6S6M6IT

LSS I0US (pemmiimeer soflsmailm@lo. @&swblanaumu gdlsomsll LiLeTLbIS S 6TTe0
&60lLIL| 2_auoTL_M(G)LD.

3) srumarsmer mwESGLOUTg sflumwliy 2 arerHT eTeTy & 66l &
Coustor(piLd. (psedled Glufiu FmomsTeHsmeT QemusSs NG, QLD @HUIUSDHES THmeT)
Sfliusmeugsmer gjemLode GalemT(HILD.

4) Gy 9emmulile 9flsLnTer FToTsTSHmeT 2 LIGCITSHS5S Sl TG

5) LPEFSTTETSEHSSTsr 2 mmaamemun, elfliysmenyd hismcs 2 LGLTSILGSS
Geusoor(HlLD.

6) GEUTHMET LIHMEGLD EU6TITEOOTLD @IS G FTomeThmens Salliss Gousmr@Ld. semyullsi
eowwl uGdlemws sallisg, gmmuilsd CUTSEEGMTSE TaflsTs @HSEGLTN LIS
(@\606umLosh 9|smLDS G560 GovsTuT(HILD.

7) STOTETSHMET Q|H60T LILISTLIM lpM@ THmeurm jsnal CHemauiulid @SSl mess
Couetor(piLd.

@mei 6l @B GOLUSSmoa eLsTy (PSEIL GlsmsTangsmeT LaTSle GlsmsTsm

Geustor(HILd. Ijsmen

i) B&@s6v (Elimination)

ii) rmpluemgged (Rearrangement)

iii) wemm& 60 (Concealing)

&858 LT sugSuflmrnilser, Lusmpw, 2 mLhg, Camaiunm SLGULGHE STTaTSameT

F&Safl () HSILmeus:amer aMhIS6euTLD.

@mlusrauney GO GoHmustsnu wrhHfumusss CsTamrLmd SHmosurs

@B(m&EL0.

uUMiILSNE IPES BVOTSSTSH|D, (LPTEITLTL TS GHLILGTOIDmN 2 MMSn6TS

Osmeuor(h) LMMSSETD. GsHDILETeT, SHauTFFnm SLOWLHIF STLOTETSEMET, LISHTET

2_mM&6MET 2 LIGIITEIILIGSIT eLISILD SH6UITEFFILITSS SIT L (LpLpiL{LD.

5.16. u0Gaim oo Eafied L isi LIHHHID FTLOT6H HET (LLLD 5.17)

1. aipGaupuenp (Living Room)

sugdlumsar Gamsour mmid fev prmamedlassT CamsoLmailsr @(m&EamamLail& @Gmubs
2 wrsSeierer uss Gusme (Teapoy), QaraaseET Al Gully, aurbearmsl, @msssl (6,
ILEOLILD CLITETMEMELSEMET 606 JjeuLomfl.
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2 smiur_ @ ojsop (Dining Room)

smium’(H GLoend, FmHaTedE6T (L5858 &u lplLime)
3. uPSas s (Bed Room)

&L Ig60, L5 GCLoane, aflam & @, fleneod ey, B)jsoLomflE6r.
4. gyiagadr oeom (Children Room)

Lig&(GLb GLosna, SL 1ge0, LS GLoens, Ussa jeomfl.
5.0\ gjEHeni ojep (Guest Room)

U SOSWLNTS LTHOSH gl GaroHur, [flimwd oaoramme, ussCums, allorss,
QuLip 6T eSS Zjsoramfl.
6.zmuwesmp (Kitchen)

su@ed, mTmamed), aieme gjsoomfl (Netted Cupboard), seniawicnm srgemissT oyl
G610 D1, LS, Elewiysvorit, LNl gD, gpevsdr.

wi w2

LE[ _________ [ [ 7 s

Dining !_!
Kitchen
— | DZ]

Lo Tollet Master Bed
i IO

p) *
Toilet .| —J Toilet
v b v
D] e LCD

5;
—J

1
—

S Sar I L eLEmTLILLLD (P&60 S SlL ausmLnCLD

uLib 5.17. udGagy Sjempsafid uudruGgid smordrsafidr ey
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el eurr & 6T

UGH o)

sflwrer allsoLsow CHIMEOSOSS oTZIS. oG Lisvor 1

1)

2)

3)

4)

5)

6)

7)

8)

9)

sp(meuflsir SHLImEITSSI6DT, SemsubiLI2_6mTTT6e HMILD L& 60T CLTsTMMEGIL H6sw 5
GaemaiuR&Smsgl.
3)) SEOMEMILD 1) Wemetr o)suraisiflg g6 @) wdlpsdl ) smEGHSTLTH

SILGEMSILILD, GILISHSSMSILLD, MIIHLOEDILILLD GHMSSmSI.
3) Q@555 Car® o) umam&GHETR @) Sl L &CsTEH  m) smils Carh

Garsaflsr @mulil_gms whnaunGor® el G @uliug IS0

3) Sems ) gafl @) @b ) LflLomeoorLo

seneuLIGLmmeflsor Geuafilium pm@fiu gjpms o|ssebr I|Psif&Smg.
9) el <) Bimid @) ufloremnd ) LpSGHTHMSSsiTenio

6TEITLIG 6(1 SL_LLGletr LiflLomeuorld, mILD, KM, Seirsnio, @eumsnm GMsEHns.
3) SeviisfssiuL aigeaild Sy 60ILILD @) slLL ougeud ) UnSCHTHNSSETEnL

eLpsuLd LD Sl L SHletr (memLoiLim(® eflemiig g
3)) eoiLLd 31) sinifleneo @) sflwenioliy ) (@)6memoTLIL|

6TEITLIG; Big 6 Sj6mLoLifleb LD Sevarssem 2ar(hi(maille GFsugid suemsuilsd s CaHmmmEHGeor
Jovg) allgauSHGsum sTsuails SirowLd @ssumosd o|mLobE)(IHSS60ESLD.
3)) eviLLd 1) @lemevnrii @) siflwenioiy ) gLoflsmen

GO L Gummeflsir WesT g @ILSdler IGST setorLimTene LGGE] Seul &Sl miLiL,

I|WSSSmBWD STHLD (eopdE ___ sTevm Gl
3) ureud GlFiige 1) S(puE ClFiige
@) susdliymis 60 ) gjereyseflsor (psorGermmL LTSS

SITITaIS 6UGTITE00TS FSHSTHSHI0 2 66T eL6iTy) SjipliLienL FlDhIgsT
3) wEhFsiT, Fauliy, Hevld 3I) USEDE, O] E5S, 2TGHT
@) ehae, LFmE, HellLFms ) SleuliLy, 2L TERs, e

10) Ijemsu LisTLBILD ellgSmsell GuniIsEs Jempullsst CaTHNSMS LIDNE S igllig]

3) BimmhigsiT o) eafl @) augeuld ) 6u60IL|N)IS5E60
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efi@m arsmgsafle aflawefl oGiIG\Lsgor 1
1) eugeusdlsor @\ Nfleyser wrsmeu ?
2) &mBH60 LTHSHLD ETETMM6D 6TadT60r ?
3) Fuflemevuileir @meumESeT WTeme ?
4) Gurlseflsor sflef&sLb eremmmed Tsoteor ?
5) fmsHsr Qe eTeTLg) Wt ?
6) GumyL seflsor Liflomsserd eTeaTmmeb Tbreor ?
LSH-2
efi@m aursdunisafisd aflavwefl. &G 4
1) angsusdlsr Gam LT Wireme ?
2) &ymer @emevorLienu steusumml Glumieumil ? aflemd @ s.
3) et Blmil QuTESSLo ereueurm GUMLILGEIDS) sTaUmS ailaTsE 5.
4) En L adii BniQuTrmpsss5ms eTeusury Glumisumil ailarsEs.
5) smumnsg sreuails Hnmismer GarB&seam allorsss.
6) U155 et Bind QuTESSLD sTeueumy GLNLILGEDS) eT6TLIMNS Hfl6TS S 5.
LGS-@
G(HSSLrs afleLwefl. HGlLesor 10

1) mevev s L emioli] euiguGHEleT CHEMeLSHEMETILLD, B6ITE eSS L algaemLori e
CaemausemamLiLD sTINSIS.

2) i (H&@ LwsTu(GILD smorssamst CaiThClBHISEELTE sastfles Golstorgileme WiTene ?
3) BmsSletr @smmmiser wWirsnal ? LSS 6iT afl6Ts@s.
4) efilwnsrer fipkiganer seusumy CoHMESH5S GaustT@HLd sTairLemg ailorsEs.

5) BniGuTmSShismar 2 LGUTSILHSSILD GLTE) 6T6tT0l6T6ITeT & (IS5 ES6meT LT H6
QamsrarGausiar(hid ?

UGS — F
afifleurs aflenLwefl. &iGussor 20
1) i@ YensflE55a5E LwsTUGLD Smev epsolilLmmLser wirsne ? ellors G s.
2) augsusmiolnflesr GsmLr@iss wirene ? aflersEs.
3) aflpnE LweTL@BLD sTwrerseflsr gemwifnasrer Gurg ellfssr wrsme ? allaréeEs.

4) BoiGurmssrseflsr eusmassamst euflmaiLbhiss afleurf ?

dlmLast: Ho, 29 Y9 o 5@ 6y Ng 9B 99 10) 9
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G, - V1
bV o6 dsmwd®k (SURVEYING)

6.1 glapsmid
6.1.1 aNemr&mId

LyLBluflepid, L1 05 GLosd gyjsvsug; Sip 2 sirer Lstaflaaflsor spliLmsorflsmevasemer, SlemiLo L
mmih QEbiGSg) SIS, GaHmmmigsT ML Samssr o diunmnamms clsTa®h Jhg
b SemeviLimenr g iflev jemsems; sTariILIhiEIng.

6.1.2 Gprdmid

susoguLLd (Plan) gjsoeug Gl (Map) swmr QalCs flo omsme Glaleuger
IligliLenL CrT&sLmEL.

6.1.3 B sardhendsu et Liu 16T FH6iT

Gl (Map) swmi Geinyd ef sSeme wHmd fleliwed sermin Ko jeTHMS
shsULUGENG. Blsleuflu gerelle GunGlsTsTeTiLGD s @wrear] usuflssr wHKLD
Gumpfuiiwed uewfleEsT eTams SmBULEL GCEGEEEFTm, @@OUIUTmS, Biiurssr, B
allifiGwra gy dluenuma)n wpsmwwrsT wnnid ailfleurer Kl gjeT&Emami il LILIEHL LTSS
CoramLgl. Imarsg Gurfuiwe Sl vmllsEnsEn WaaTmns CHmauurs
IS SLOMEET UGDILILLD LoHmId GNISESS0sSTHMD Swmfléssiu GCalampngullmLusSTe @)gsmer
st QElngnE Ko gjeTsams geudliinrSing.

6.1.4 B gardHsnmulssT ojig ' ienL_19fe|%sT
e gjer&emaemiut @\ Loy gemrss 19ifl& s eum.

1) suger e ger&Eems (Plane Surveying)

2)yefliiu iy flev gjeEemas (Geodetic surveying)

1. F105 60 [B6D e dbsnds

&omhe urliuerellGauGw R greams GlFiiubagma Fuger Ko gersmsuisy
LLbluSledr suememremin (Curvature of earth) SHenrsHle0 sTHSSIS GlaTeTaTILIHIRISMED. Bl6IRIMS
Reogersmauis osar gel CsHme Gammaurarsreaba s@mHsULELL. flov Iarsms
Geiuiu@Gid uriuere) 15088y HGomilL (5@ GmDaITS @)\(HSHEGLITETTN 8| SLOSATLONS
SmHBULEL. GgmflhsTane, UTRISEHT, Imarss His6T, CLGEhsTme, @(HULLILTME
Gumrstry GLiflu Gmluilied S LisoefleEnms@ Fwger Hov Jjersms cleiniLbhiSmg). GogyLd
&ML fleoliurin s stevsmens GCamBssmer siLbSSaD GaluiLGEmgi.
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2. yaiLu@ i B _gjemdksngs

yelliugly Heogersms aearug lpflEarmGu’fsss Ko gersms ereTmi

IImYsSSILOSNG. ISlsomear urliueTe] LHNID STTSMS MsHs @hs Flo Iemrsms
LwsstuReusmev LyLbluflsar eusmemsmin (Curvature of earth) s &ls sT(hS515 GamemsmiLHS M.

LD BT Ip6b @68 [Rlev gjersensirerg) G ipfléerm Gl iflsge siGea tgLmi’ Glostor gy bl

@rSwr ereorm  gempuilemymsy  GeinutiuGEmgl.  gnriysTaflsemer  gemw&EL  Lesnflsnw

yelliugl Hev gersems GFildms.

6.1.5 Ped gjardhmumuilsi alemasdmsir

uwerurL oL gpliumLwnrssd Gsran® o gersamawmerg  Leoreumwomm)

auSLILGSSLGEMG).

h
)

Iy

L »

e v

8)
9)

Pov gjersemes QL@ feogHer @upans gjenwlisler jpliLienLuilsd
flsv gjersemss (Land Survey)

) ELelerss gersmae (Topographic survey)

i) iflev sTevemev gyem&ema; (Cadastral survey)

i) ST geTSHemss (City Survey)

&L et gjer&ens (Marine (or) Navigation survey)
sumesfled gyeméemas (Astronomical Survey)

P gjsréans Qeinuiu@Ld CrrssSHer gjipliienL_ulle :
Gumlufiwev flev sjerseme: (Engineering Survey)
usnLSglenm fle ojsrsems (Military Survey)

&IMals [flev gjersemas (Mine Survey)

yelluilwsv Blsv gjersema: (Geological Survey)

GsmeedliLeh Hlsv garsems (Archaeological Survey)
smalleowl LwaTUBH SIS g liLienLufléd

gmigle0l flev gjer&Hems (Chain Surveying)

glemgsn iy Hleo gersms (Compass Surveying)

'L ger&ams (Levelling)

spnGaremr gerell Ko gersems (Theodolite Surveying)
BL&m&; Hev gierdens (Traverse Surveying)
Y&0amemmonss Ko gersms (Triangulation Surveying)
&LpsoGouss gjemall [flev ger&emas(Tacheo meter Surveying)
S6IT Z6TSH6ma; Livsns e gjerdems (Plane table Surveying)
sparfl L flev gjersemas (Photogrammetric Surveying)
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6.2 Fmifls) B0 gjaTdhens
(CHAIN SURVEYING)

6.2.1 aferE&Id

Beogearsms GainuGastongw floluriy shg CoHmemr Y aTelSHEHD @l
CrfloLwrs samssHle arsslu@ugsTGl. sadbldl o garsmasulls  STymssner
IIFTILSNES BN (PSENLILDTEIT (LPEHMES6IT 2_6TET6IT. I]EM6,

) Grmg wpsom (Direct method)
2) smflsge (pemm (Computative method)

Crmgemmuiley fleosSler grmmusemer Gleullsr, CLU LwHmID H6T 2 LsHeilseamer
Gamenr® jerHsLLHISDS.

senflge (peomulls CamemmigsT, SITRIGST LHNID e&SSTIESsT / L 565
IieTEHmE @lenL_Gleu (H HTTD QL&lser THSSIL(H IS6MELPSILD SMTEISET S6or&SHIL LI (H
iU SIS,

6.2.2 snidled [Hls sjemdkhanas Gauinigear GBrdasid

SLP6(HLD SMTEuIhISEhSSTS shifled] Ho garsme e Hmng.

) e susoruLLb SWMliLgnE@ CaHemauursT gL &MMs @GlLsamer THILILSHGL
2) e Bl ST 6TeVemEVSGEHTL Lp. 60T 5l6060ILILOTETT IEUTHRISENEIT &6uaTLfliLie LD
3) yse6iT LrLiuemeSleneur &6vorL_Hliie LD

4) e flevliLGSuilemsor Lisv G semms; Liflssa)n CameuliLbhiEng.

6.2.3 Fmided B0 _paTdhandsdsTar & (Haiseir

1) &mHledl (Chain)

2) 9jereymmTLIT (Tape)

3) oys6T (Arrows)

4) Crgpdli pmhlaser (Ranging Rods)

5) GmI&E WL L& Gsme (Cross-Staff)

6) TGS G (Plumb bob)

7) &55ued (Hammer or Wooden mallef)

8) GSaIb L& sliser (Offset Rods)

9) (pmeTEHGEFHS6T (Pegs)

10) epeiflullwsv sy (Optical Square)
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1. om0

@ flesse @ LsteflsEnse @mLGL 2 6T SMems o6 LTLHSDG.
sISlsolumerg) 4 LI afl L (psiTar S1SSHTE (euld LU’ L @\miysainisemme gy et 100 (o)
150 slrug G semer (Links) Qameiom_gil. spsrGleum(m s0lmis&lstT @\ (pemearsemL Glsmed (Loop)
Gumreb EUMETSSLILL(H CLPSITN) CUEHETILRISETTEY 66arGMT(H 660TM) (@\6METOTSSLILIL Ly (HSHGSLD.
smledluflmenrs samrullsy @WssIE Gain ausdiursaln mawrenn Gurg wwnse (Twish
aflpmosd esIWMETISHEGL @seT @ireo(h (pemerseflgin 1N5sememuilsormeorssr smalips6ir
Sme wemmuilarmed (Swivel Joint) @emenssiulipms@n. @irer® sl seflsr
Qeuaflpsment s Em&SlemLGiL 2_sitem gMyGLy srmledluflsT Barom@ L. shifldl Clsram(h Jjarsams
@aingd Gurg giflsors geme| sHUUSNG ausHuTs shdHdulld GOl e Lgpwimsr
@_ruseflsb 2 Gorsgdlermeomsr gemLiLmer aflsosmeuseT GILThSSLILL L (h&ELD.
gmidlsdlaer QUTginirs @\ auamaLILI(hdlsarmeor.

i) Qo5 gwifledlaer
ii) G & gjeveurs smiledlgsm
i) Q& skl

Gl ifls smledlsst 20 (9) 308 Bemuseflsd @MmeEL. euGlourm L L (b 0.2uF
Bemperer 5 e0lhG@GSHmaTs GlamemL gl G ifls smlsullar Gmphs u s BEfnmemameu
(Least count) 0.2 gy@Lb. sSlfuleor Hermomenrg Gemits @neo® BOH auememUkiSaflsT
LILSHDES @soL LIl L giom@Lo. 2008 () 30U Berpeiter smifledluflsy epeuiGlourmm SO L gy
IeoLwmer 2 Georsll Lemsgisnr®h GUTpSsULGhnSTe shiSlullsr Fn oj6TaSHmers gnl
(Fractions) &eLTs LipsHs (Pgd (ULLD 6.1-9) 60 ST lgwjsemuly JjenLiumer 2 GemsLl
ueenasgleT(h @ememrsslul(hater @ILSmg ST woHm @ mssfl Hflw  NGSHemer
ausmeT@eoor(h  eeuGleur(n LT SMTSdHlan CuT@mSSIU gm0, Glifls smdblsilulls
Ssreyssermeorg enslidligufsir @@ (pemerseafly GBS mwuSms Crred oSlsiflss)
Glgsogyid (LD 6.1-2y) 6b FRISIEOIUTISL 2_6TaT HiemLILITET LisvensGisvor(h) Sm LI (BlsiTamgl.

30m + 8mm
Sm ! Sm ! Sm ' Sm

>%m%%%%%%%%@

BRASS RING AT
EVERY METRE LENGTH

LD 6.1 9. Qui_f& Fmied
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A7
ao

» LD L

UL 6.1 gy gjemLwrer 2 Camrsll LS 6
i) QL& gjerg ik edssr

Elsunims smiHlsefle Gl fs wemm jevers EseT LILETLHSSILL g (HE&EGLD.
SN0LTG) ek Gwlifls endlelssT LuaLGhSsUILGSTM, Gl ifls geons shdlalssT
RUP55:5S0 @levene. GlLTg TS @lsinime shigladlssT @\ eusnslILIhSlsTmen.

> Gumpwmer &mudledl (Engineers Chain)
>  GerGlLir smiledl (Gunters Chain)
> Qumghwmemt sriiflsdl (Engineers Chain)

@urpwiremnt emgledl steiTLg) g Berperer 100adlkiGsemer Glreaimn_ 1009 Herpid
2 Gl I SMLILILEHLIIT@GLD. @5 STaneseT, @(HULLILTMS LMMID Qrere| &LgemhleoliLimiiy
Qs meverL Gumplufhucy fHlsv garsme: Gaemeus: EhsE LILETLHISSUILGEDS.

» @@L smife (Gunters Chain)

ST sl ereorug 0.66 ouebempster 100 sSlkiGsemer Glemeor. 66 g
BerpeL LSS EIHSELD. SMmhismsT mssaflwid Lrommfmin sounrs IeTiusSnHEL
Beuliurlien 78 &ifle semr&Sl(hHeusn@L. @)g susSiumrs LwsTuOSS 2 e Sng.

10 G 6orGILIT Fraieflel] =1 LIT60TaS
50 @6irGILit Fmicled] =1 soLo6v
10 &5IT G6rGLIT smiled] =1658IT
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2. gjre| LT (Tape)

IereyrrLr (Tape) Barsms SEnSS(HSSSSIL 6T SHi00ILTS JarsHs LLeTLBSmS.
@& dvirsrear smdel Heogammas CaTlwadlmhs USSUTL({H  SITTE & 66T
IersslustuhiEing. GLL usn suensiumer GummLsemred swmflssiLalsrmer. sreorGeo
Elemeu et LNfleysemms 1M S&0UL (Hlererer.

3) Gewmed &g evefl (o)) solGlsurer GLLI

3 2 Garsgdlemmemsr GLLI

@) sG]

m  @etreumiGLL

3| Fowrev TS giewfl (o) f@earerGLLi (Cloth (or) Linen tape)

@& Onmésurs Qmumin’ L e Erisgoflurd (9eeg) elblsrer GLmsiTm
glsmflullermed Glawuiu’ L g gy@ib. Gugih FIUILSSMS @reTe] aSliTblemsTEnn GummL (G
summesfleiy Lol lp&@ELD. GLiflsr Glausfipenemuiley 2 GomrsSElermsrar aImamLULD 66T
CurmSsLILL I H&ELL. @gan GLiflsr Borsdle L mE. @suams GLUssr 10w, 20uF
mmis 308 gl Bamusafl Sl sHngl. @ 2 erem geubleur, WL Borupd LSS
guliflyserral Nfssiu’ @ omen eaiGlaursrmin Guaid usg o L llifleyserrsl
iflsa0u g me@ L. GLLidle 2 smem s(m 2L 15lflelstr Hemd 16115 (9)) 0.01LF &iowoms @)mLILSTE
@t GoPES ULs IeTa] 0.0WS LT g@w. @ma FrOUSSHaTTo  afmreaish
urHl&sILOENG!. ojeTe] THSEL CuTg) Hsmausmsh gjemeyseflsd LMHMLPLD LILIETLIT p60 LolpL1L|
sOURGID, F&s0 THLbngID FlspagTe s geeliumear sme| hiSEL LmflsEnsE
@emeu LITLHGSLILIB U E0EmeE.

3l 2 GoorsgHarreorer GLLi

Gl Bemeuems Sallis@n Gur@gl@h vssmer (9) Ceby @empsssmre Hareursdls
ulU@SSIU L Feworev BriSHgGiewll CLOIGL GlolLmedlés GLL eTeriu(id. eummesfles
L& g HULSTE) @lnLS6T S6tors(Eh&@ LsLLbaudlsosme. @lsneugst 218, 58, 1016, 158, 200F
womid 305 Fermisefld S sHng. lGersr GO CumeGar @od ojeTe)ssT
GMISaLILL g (h5&@LD. QLT gaITs @lemeu LS () STRISEN6T S|6T&s LILGTLI(HS6aTmeoT.

). 6160 GLL

Qo Lmedls GL1 GumreuGar Le Bemmusefld @lemausEn HenLsHmgl. @s6r s 6
s 16615 gy @i @l 2 siter araibhigeT GloL 60ls GLismu GumsiTm) gjsheumne FHm)
LmmiL g (HE&ELD. @6 eubleurm L mb 10 ugdlsemms NNSsIUH speuGlaumm LGl
1GL S err gempssiu@n. weed 106s85 gearasst Guaim 10 uGSlserrs
Uiflssiu’iyme@wn. @euaems GLUis6T GlFyg, Glsmessr LLNhgsTor 2 6rer fleomkisefls
LweTU(HSS @ILeUTS).
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F. @ebreumi GLLl

@eususms GLUssT 36% H&se wHmd 64% eI Glamamm, 2 Garsssme
G’ L gj. Ggib @amnhs allifleurss Gemrsms Gl gl @sne 30U, 500 Lommid 100LF
her&Slain, BLOILT ojsa5SaIh SenL&Hmg). @5 GIL6TEnLILITEITS. 6T6TGE SHE6UTLONES aEILITET
Govetar(HILb. FTHTT600T CoLEMEVS (ETHE:S) @S 6m6ur LILIGTLHSS (Ll LTS
3. 9ybL &6 (Arrows)

gmgledl flov gjerseme; QainnGLTs) Hlasdleister LsTsflsemar @ilseGar (o) smhidledl
B gersena Bersdlear @miS ystaflaemsrs @Gnisastamr @Ess s@medl LwusrubhEngl. @s)
4615 eflL_pid 400LEILE Berd 2 6wl HISSHEIS (peomd L,siu L (Galvanised) sTebleummen
Qe 2 miSwurer PmSGCesHMUL_L  sfwurgh. ULh 6.2)é srlL LU’ HleTaruy 6T
Wememurerg) [HosHe QUTGSSIusNE usHiuTs S ifliu (paneruLsmid LmiLpensT el L
susmemud GUTeTmId @(MH&EG L. shmHledl Hlugersms Galncurg smblsullsr Beorsms
GMlEs @l SjnuslunrSing.

/lx
&
- 66& -
1
4mm DIA WIRE
BLACK
ENAMELLED
400mm * 5
M

LLLD 6.2 gjbySsiT
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4. Gyep Al pr@® (Ranging Rod)

@s 2 smaflom @@y @uymi (Hollow pipe) geg merg uUsUILGSSILL L
ursdHerme GlElwuiuGEng. o garsms Hmeowmsamer (Stations) GMl&Es @\
LwsTL(heUCSTH STTSS60 @\(HhgI IiES flenawmsmer Ggeaflaursa)l ls&sfliLrgad LT &s
2 o fimgl. @6 afllLi 30 I s 50 WIS wHmd @ Harn 28 w6 3 eusmir
2 @LIWSTS @HEELD. Hausdew seflsrs CunmssnsneE ussurs Blser S pensorufls
@ mullearmemrer . iamwwrsar ey Qur@mSsiulileméEn. o swwnseflsh
Cmmagnrsde @mbgin Lolu@n Gurml G Crepdhimmesd oy womin ClsusTensT
cuestTerTRIg6T Lompdlomndl L&l lp (&G0, epsublaumm L smiuflsor Berepd 200 1HlF gy @b
@emeuse [Hemevimenr LsTeflsemens @nssan LwsLbhElsrmenr. @lenauseT BibHls STTS5SH0
@(m&EEWeUTg gjemLILmeTLD St ausdurs 25 ggir Gal urliyerer ey wHmid GiasTener
() GleusiremsrT LoMMILD LoEh&sT GlesmigLimeoT g 2|&60T 2 Fluiled L LI lp (H&@LD. (ULLD 6.3)

uLib 6.3 GrepAi rr®

5. G IS5 WL & GHmed (Cross Staff)

GNIHS L& Caimev sTeTLIg) SLpssetoreumn) LILGTLGSSLGISIMS.
) efCamige QarhissUulL Lstaflullslmhgl @551505TH Jiemngsain
2) Gomlger Wgleter e yeraflledlmEg OGemiGasmmmmsmer ImUSSAID GNISHE

L &Gamsb LweTL(pSHlsiTmen.

Gumgieurs LILGTL(HSSILGHLD G0ISHE) L L& Cameussi @)meusnaLi (b

3) Snis flens GnIsE L& Gsme

3 HIGTERE GnIHE L& Game
3 SnisHae GP&E L& CHre

uLLd 6.4 (9) LSS0 sm_LLuC (HsTeruy SnpsHlme GnisE WL &GST60 I &iTSTyeuor
IIMLLILBLILSTGW. @5 etmistsrarm esmbsrarssaerar @@ Gomy GlsmiGSs
SIeUTTLD SmLGGIeTeT LiGSlemiu 2 smLiugl. eeuGlaums Geomgufsyid Cruiymenr Limtensud Gam _smL
IepuliugnNsTs umis@h o’k (eye vane) ummid Crré@l Geu’(H (Object vane)
ILFHIMEmMS ClSmeToTlg (hSHSLD.
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o), N0rE5& GPi&E wiL &6

@g1 N5smemumsumer 6T (h L&sBIS6T GlsmetorL. s 2eraflpm (hollow) GyumurgLb.
@dle OenGsgigeurrn (rdiHmauile) Gumedlu swlluer &wpw Cl&mnkiESsmsr
Sinks0aefl g Hsr OSSO MULS(HESGL. Gmaugsr wrelb GClFmGsTeohigmeT
wEsS LwsTUGEDG. wHP ussRIGefsH 2 dter GaumTrgsTt 45° GComevThigmeT
ImwssLLueTLbHEnS).

rgdleurmeumen L L &G&medlsd QUTpSs asHiurs @ser gjeliLGduile 2 srsm HmE
195semearuflsure GLilsmel GLMmSSUILWSTUGSIMG). LL LD 6.4 (2y)

uLID 6.4 U® aupAIBISMET 2 LI GQISE LWL SCHTe)
6. 51&@5 G (® (Plumb bob)

gmisurer LGHsafle smHlsdl o gersms QFig gmmussmer gerall(h Jjeunenm
gufloiuriting wrmm SME5EGS Georh LwsTuGHNG. @) sTeoHlermed Fulll] cllpeaITS
Qalwiu’ @ Fer mLISHN EHTTe @lmaTsslullyBSG0. CuTgars @sg)
Hogmsmas smallsmeans GHUNCL ysreaflsE CriGueors euwliu@SSMSNE
uwesrL(hEImgl. (UL LD 6.5)

LLLD 6.5 gréEs Ger®
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7. &S &wed (Hammer)

Bls YmmsEGsFulmear (Peg) HosdHe GemsSsusnE UuaTUOSHDS. @5
@\mLoUileomsr SemeoLl LIGSeMILILLD Sy corLomsar Lo SSlearmeomeat smsL I ligsmiLiLd Qlameson_g.
8. &3 B L &alL (Offsetrod)

@g Grepdliu gmem GumsTm @HEGL. @@ar Bemn 36 gy @b Q& HTG
uSILGSSIUL L wrSSlemarargl. @ 2 Fulls GaTsd GuTatn Snks Sy @)(HSELD.
Ust () SmLser 2 smer LGSl Gauflsner @lw&ssaln gag Serarain @& GuTsTD
Sjswioli| LestLRE MG, (LLLb 6.6)

9. emen &G FH (Peg)

Hlev grsemsLl Lsmaflsener Giss @QES (emers@Ed] LIGTLOHMGI. @15 SigsorLomsr
rSSl Geiin (H SPUGS s imwrs @msELn. @8 1568 Barwpn 36sT s Selal
Rl L LD 9jsbevg 30EL (Lps6d SCIFLE Fgimele oD @)HSELD. S iTemLoimen IlpILImSLD Hlg S
stafl&led ClFaIss eTgieuTs @\mLoL 2_smm GummSSLILL(H @\(HS&ELD. (LLLb 6.7)

T
BLACK OR RED
BANDS
15cm

WHITE
BANDS

\/ A

uLID 6.6 giHLGsT TR uLLD 6.7 (psmer & &S
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10. gafluSliued &girid (Optical Square)
spaflufliied S&IMD sTaiTLIS) SRISE0 GHM 1960 @)(HHSI GHSSISCSTHISHET JMUSHS 2 Ha|L
&maflum@Lo. (LLLb 6.8)
@g 56s.f guuumd 12560815 o wrpd Glsmem gl @l emnssILGID Bigails
GlasievsaniglLl eLlg, S(madl LILETTLIT lp.60 @lbsurs GLITS) 2 6TG6T GiT& LiglUTLo UTSISTSHEDS.
@dled H, I stsorm @resor® Nrélusdlé@Lo Sevoreormip e LL S0 S ipiwsiareunmy) 45°
Caramrsdle QuUTHSsLILL I H&E0. @Hé H seoeomme urd Gleustsfl wpsomd e’ @I,
I sevoreoormy. (Lppeugid Gleusafl wpeomd el (Gid @mSELD. Bl&smaiullsy 2 srear epsarm)
SIUMTTRIS6IT
¥* UMTLILGM (S 67 SI6LIT6TT SIeUTILD
* 915m@ THCT 2 6TG6r Glersinis Glai (b
* ab Cam_(H&e kg Ssns gjemubglerear GUTLmeT LMT&ES 2_GaiLb e blFsuanis Ga(h

uLib 6.8 geflufiwed Fgimb

P uflsd Gurmssiu’L Cresdim mmih) serewrme I uflsd L@ WirSlusisg H anflurs
umiiueuflesr setoremstor euEGemLILD. B uflsd 2 eirer Grehety mmem H setorsoormeullssr @&
LEIILTS UGH eufuns Ggeflurs umss wgwn. @ns @rean@h Cresdmrm@iseflsr
SibukigEnn 01 CrisGsm igs gy qafluifiun sgrSmg &flealngsstr el
HlemL_s@Lb Cam@) smledl Cam i h© &S5815 Cambh gL GLb.
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6.2.4 GswL i ysitaf gjsmindged (Ranging)

Rf CrrsCasriigsr @@m GndlysrefllsEnseE @aLCu @eamLysTaflsamer
fmorefls@Lo wpemm @evLLierefl gmunsgse srariLBSng). shifle] flv 9|6msmes CairL g sor
o @Gmpeurs @meGn CurCsr gmg @mlarefl Gseflurss Gafiyn CuTGsT
smiSlsdlemi sflumsr Gamige smhidlell GuThougl &eun. gyemmn shslel Flg|ersHmes
Gamligstr Femd gflsuns @msELn CUTEsT gjog @miIdlieTeafl seumaniseE Lol Mo
@m&E LW GurCsr Semaullener iflumer Cri&Gam 60 Gamstor(h GlFsusv @lsnL G GrErmirm@®
Jiemliug Jeufluordngl. @lgemer Seasearmed LTTLLST epaGur () enesir GrEper
steaTLILIHILD & (meSluflsdr epsuLomasGeur Glaiineomo.

BsnL_L1Ljsirel] 9]snLnd B 06T QI H 6T
@enLLiyeref] 9jemL&a60 @) usnasLIL(HILD.

) Criws @enLliysTefl gjsmusged (Direct Ranging)

2) wepLps @lewLLijsTafl giemg g6 (Indirect Ranging)
1. Cpigs QemLsirefl gjsmwgge (Direct Ranging)

Crmy sm & gerei® epen @l flmo GCrepdm FrREamer @i CHT&EGHM g6
Iuliumzt Criws @emLlystafl omusse sardemmbd. gymbuliysTafl WwHHILD
@mdliyerafl g & Gre@l RaTmIS6GsTaTN CENewrs Gsfiyn GurGs Griws
@emLLieef] 9|emLngs60 SITSHSILILTGLD.

2. wapus Qe Lsirafl gjewig e (Indirect Ranging)

wempws @emLiydreafl gmussedle @l ssaflly CsutsT Ihog e
gimans6ar® Imustsr Osuiu@amstu woapws GemLLysTafll 9mLs s
6T6OTHEMITLD.

6.2.5 Fni1ded BV gjamdEsnmuied sy pLIGID FHenL_F6iT

gm0l Flev gjerEamauflsy sTHLIBILD SemLsermenrgy) Friledlenin Glamer(h IjeTliLeIHEE)
SO L @\ LsaflsEmee @emL UL SSHms ChiflmLIuTs 26r&s (pILIMos SemL_g6iT
IDL(MSGINCHTH Floo 1TFFmearsmenLd 2 (HeUT&HEGaSre, UUelU’L STTSHmsS
LOEDD(LPSLOTSSST6T JjsTailL(LplgLjLd.
gl fleo gjeremauuiled srHL@GID HemL eI eLp6dTy) eusnSLILIHILD. Jjeme,

1) @enLliyemefl gjemLns @ GuTE) sFHLIGILD SHenLG6iT
2) gmdledlumsy g|emalHInGLITE) sTHLIHILD HenL_S6iT
3) @emLisirerfl gemngse Lmmib shifleSliumed gjsmaileb @lreuT(HsELD sTHLGILD S6mL_S6iT.
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1. @eoLlysrefl gjmwEEGLD GuTg eFPUGLD FewL 6T

glwrer Gopurismu ey won @I rmisafld @), (LPEETSHT S6uTan)|5HE) LeOLILILTLI6)
GurSmg). gy ETTEILD Bjeell(H(LNENET & (EH S @6NLGIL 2 6TaT HTTSHENS J|6TESEUNLD.
TOSSISST(H
) 2wipsHeiues
ii) Lo6m6V
iii) Q|LITThS LONTEISET 2_6iT6IT ST (HIG6IT

1Flsv ger&ems G g 60T @) (LPEMEITSEHSE @ImLGIL 2_6iTem HTTLD JHlHL0rs @\(HSEL0
GurGsm, 2 Wits WM GNISHGL CuTCsT @M (WensTsmsT LMTSELGUTS Glgflumos
Gumauzmed oMW g erSiime @len L stafl gjemwsgHe (Reciprocal Ranging)
GaiiLGEnS.
srliflenL @lenL_Lisirefl 9jewioS s 60 (Reciprocal Ranging)
LS16BT621(ThLD SHITTT GUBTIAISHEITITEV (@)(Ih(LPEMEUTS6IT 856507 60)| 585 LISOLILIL_TLD6D GLIT6G5 16007 (H).
) @\ (WemeoTsEhsE GlmL G 2 uiihs Hlaliugd
2) @I (LPEMETTS EHSES @evLGiL Lens GnISEBlaS
3) @\ (PemETTS EHSE @mLGIL G SsLmESLGLTS)

Fig (6.9) 60 sm L (eirerrLig A,B stsitm @)1 (emenss e SlenL G 2 wiihs Hlsoligs
@ miusme seTMIS6lsETeTy GlgflursLig 2 ararg). C,D smsir sndledl flo gjsr&ames Gam ipe
I|MLSSLILL @)([H&GLD @enLLisraflum@Ld. (ULLb 6.9)

)

D
(A) Sectional area |
B
.Sl ¢ DI
~
~
~
~
~
=< D2
>0,
—— - ~
cz2 __ —— ™~
— ~
- —_——— D3 ~
—— C3 e e ~
e T T e — — - — " ] T — > >~
o T )
A - (B) Plan B

uLib 6.9 srfliflen @ewLLijsiTafl jemLSH60
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Qaiipenm

@\ emdledwumsmigsst C,, D, stearm yeraflaseafish Hime C, sreorm ysmefluflsd @mliweur D,
mmih B gy 8w @\@ Grepfmrmhismer smretorum. D, sreorm ysitafluflsd @ miueut C, mmin A
steorm  Lseflullen o siter  Grgpdiy pr@ssmer smevorumt. D, eteitm  yseflufled  @)(m& G
gmdlsdlwmsmi C, etedrm Yeirerflufled 2_sirer muem LMT&E A etetrm GaHm lped @& maIILSDE
C.5® nar& Glgisumt Gogytd C, steitm LsTafluileb 2_erer gridledlwmen D, steorm Lsafludley 2_srer
ELsnTL LT &g B st6rm Caim_ig 60 @)(5&8 snsuliLgn@ D, 5@ &r& Gsiiau.

HUmSOSTmeT Goubflsors aflsm psds Glemeariisr @\m shiSlalumaTmo
GCarh AB & Crrasls Glaswsumiger. AB sreirm siflimer Gam iped C ommid D ersirm yeirerflsmi
@nHures gmLaur. Carh A womin B @ Gu o ster yetaflumer C mmid D gmeir
Comauiu@ @emLystaflurg. @uowspuieo C wpmd D eerp  yereafluiisdlmhs
emp&erErsin Clailg gysTaflsenar AB steirm Camiipn@ Clemeur(h a(heMTS6T. sTeoTho
@ s emer sTélflemL Gryigh e sTeITMILD o 6T
2. sifledliumred gjerall@ULGLTG] srHUBILD HemL 6T

Iereil_Geueimrigis @\ (pvarseT aTMISGsTHTD CHIRWTss Gs5fhsTain
snglellmuselarsar®h IerelGieurg sSemLgst gou@id. ifl, omi, @6, ruST
alleusmurbleoid gy Sie @leinime: SemL S THISSHISST_LTESLD.
EleusnimaEILTeT SemLSemeT @l(melsmigsmrs L9flsgemo.
) smLemw sHf Fh&ledl CLTHag FTSSILLTSE 6I.ET. G6TL, (PLUSIT

GumrstTmenr.

i) HenLsmi &Ml sTIHe0] CLTHAIG) STSSILLAOOTSH(HSSHE 6T.6T. Q)

i. soLemw sH TS S (PipkSme
GO, GLemL, (PLUST Cumetn SmL&6T GMISSIHID Curs ISz ullsr @\Feorh
ussngeflgin A&B steirm @\(musTeflseamer Coiay Glain Cousr@hin. A&B steirm Lerefl @\(mhs
AC & BD stettny @yssor(® sowmenr Gami@sss Cambsmsr 2 (haurss Colmmbl. osmas)
AC=BD . C wpmib D guélw @mlsrafisamer @meurs@n gMmsms gemail Geustor(hib.
CDulletr gyririo AB& (g &LoLom@L. (LLLb 6.10)
C D

uLLb 6.10 L snw &N SjeTES (PipjhHmeu
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ii. owL_smer D SjeTES (LIILITSWA

3LMI, 0L, GUITEITM SemL_S6T GMISS(HILD Gug 9iGSemLullsr @\, ussnisafigin A&B
sroorm @ @ysteflsemer Goiiey Gauinu Geusor(in. AC etetrm  GlamiE 55150 g emeor
2 meunssa|n. AC srerm Camlipenerr @l(man&en misemTs e (Gid D ererm smiown’ijererflsmi
enlssa)n. @Lcurg CE eearéln Clemn@sgis0sm gensr C ererdlm ysrafluile o mamsdl E
steorm Lsiraiflemw BD ersttm GrisGasm iged eugpioLiy @emi ijsirefl Qaiig @ml&sean, CEy
Ijersaa L. eTeorGeu AB=CE (LL1D6.11)

| B
UL 6.11 HewLsemer &P JjTES (PipILTSEDE
3. @emL_Lijsirafl 9jemingsed oppitd sridlsdliured gjerailsb @reir(Hs @M sFPLHLD HeL 6T

SOLESEG 2 LulL Garlger Barsms il Carlgmer Bluwss NG
SEML5 (G 6uTLTer [FerSHemsd sevorpleugl. flemsviimeor SULL LD GNISSI(Heug) BlSSmL (@ eIt
TOSSSSTLTGL. Spaimid penmuiler eLpsuld @)5semLemiLl sTElT Gl &TeTaTeumL.

SML&G QI UsS5SH0 A&B sreirm @\(m, LsTeflsemer Caimh6l%5 058 SLowmer HarSSneE
AC&BD sretrm @\ Clami@s8150ar@Gsmer Goles Gausm@hio. CDy @amassgl, 950smH
sooLeow SrewT(hld eueny Fllpssaud. Blessiu L CD serm Gaomige E&F ereirm
@muearefllamer Coibbas®sgs AC gong BD&w @emewrurs EG&FH ererm
©58150amhsmer Glse GCousor@. GHey @lmemusg NembLllpssad DE o gersseaL.
BG=DE @g)giGeu BG ufisr Femomgio. (ULLD 6.12)

C D E F

P72777777)
A B 722G qH
uLLb 6.12 @ewLiysirefl gjewLrSSH60 LHEID
FRIAOlLTed gjerailLe QreaTHESLD FPUBLD HMLMILS SLSH0
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6.2.6 Frifed Bev ojemdhanauilsd o DLIEGID 1ismypssir (Errors in chaining)

&m0l flev gjerHmaulsy LD LemLpss6iT @), susmaLILI(HID

)
2)

rr(h Glaiyd LNsmyser (Compensative errors)

Slrsir Hemipasseir (Cumulative errors)

1. F@ Q& ewipsssir

@susuemsiflompurearg @raw® aivomn Somsuigin gouGugmed  @nSuils

FOOSIIILGIS DS (Lpipena GLmeradsh LrdliLiglsemsv.

SLP5&680TL SMTemTEIS6TTeL @I 6mL sTOLIH SIS,

L
2)

grudledlemi siflums g &smes6bT eLpeuLd

ghugldlufler Qurss Farsms &ifl QFMSNSETS @MaUTSHEL  616METILILIS 6T
BimyluglermrGar geag ha@GasTeor shdadullsr fn ugduile tlsmy sroubeussir
eLp6vLD.

3) yjemeymrLmailest (LpuabsTSEHDELD 66T LTSlfliLres &1 FlameliLbhiSSTLosh @)(LILIS6T eL6ULD.

4 9 H55058 Gsws emmullsh (Stepping operation) CFRIGSHS IEMILILGD 6UIBISDHD
(LPEHmEMILILI LS6ITLIHDINISHEOT eLPSULD.

5 &migledl [flev eremeu LmmID GLLismus GlsTer(h GCamammigsT Jjenws@L Curg &rrs &ifl
G&iniuLrg GlFufleners: Glmessor(h |emLOLILIS6HT CLASILD

2. Sysir emypssir

@susuenall LHlenpassT 6T Henauiled ClETT&EFILrs sFHLL (B Hysmrs gnlp eilEILD. SLps et

SMTEUUTRISETTEY B|aTSSLILILL F6md 2 remLowimse HarSHmaail 9SHasLoms @)([m& L.

D

2)
J

4)

gmdledlem sy CuTg (Pp&s gHUbELG, GlNEUTLIL CIENETILRISET CIDEOTEIS],
I6veug; sT(HIILIGI GLIT6HT) SITTT6U0TIRISATTEYILD.

giflafle gersslul L FarsSne &flay SHlrSs5ms 2 LGLTSILHSSTSTILD.

GLL (9) smiled HleoriLirinSleor g @leveomosd, SESTSSH0 CEmmid @)ms @ Curg) Serrey
ssmUbLD Flemevwiled eriey HimSaLh 9j6flS8 allesmsGliesfign Lmmin

aflaur ke Gsimrg Gam_ige gemhSlHin Gumgii.
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6.3 101" 1L gjewdksnss: (LEVELLING)
6.3.1 alemr&asid

w'L ogjer&ems (Levelling) etsirugy Lybluflssr Gomumndsy o erer ustaflesT LommiLd
GumpLseflstt sUipmiger (Relative heights) gjeveug sTmmrugener (Elevation) flisvoruil& @i
SH6M60 I (SL0.

6.3.2 Gzxmfsd B’ 115 GFTDEkeir (Technical Terms)

-
-~
~———

DIFFERENCE OF ELEVATION

BETWEEN A AND B
SN OF B

uLLb 6.13 'L gjersamauiled o srer @zmAe [iI° uF Qempeeir
1. &t wlLOugliy (Level surface)

g wlLtumiy ereorug yeSlullesr egmefl GasmersliLminime (Spheroidal surface)
(@\emeToTILITEOT 6T GUEMETEUTSTT LITLILIMEGL. ojemev @lsveurs Syemndumeer Biflssr Glomumiy e
® _6GOTEMLOWITGOT 1T 0L L UILITUIL] Oy (&L

2. &ir i L &5CsT® (Level Line)

Q@6 & L Uuriley gjemwomgisTer GarH &1 L &GaTH yEL.
3. flenLgemid (Horizontal plane)

e & L Liuming Csr@gemors gjliystafluiled gjemwwd gerGw, gjlsmeflufisr
SlemLL0L L SS6TLom@LD.

4. HlanL_&5GaEm () (Horizontal Line)

Q@ & L& Camiger CsT@H S5l 2 6Ter CaT(H S &6asTH sTarlL@HLD. @5
S5 LINSE CemGasemTors @)(me@L.

5. Qg Gg15CaT@® (Vertical Line)

&1 L &GamLIg6tr gif Usaflullesr sufliurss Gleagin @Sg1s CaT® gy @Lo. Gurgiars
Ilystefl auflurss G CrisEs5ss Gosm@h (Plumb line) O&kRGSgS GHTLTS
SBSILOSS).
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6. GudGameiTwoL L b (Datum Level)

CunGasmer wl L ereorugl YemeflEeflar ermmmisensr (Elevation of Points)
&S (Heusnsns T(hSais0lsmeTeriL@BL snsarta gfiks sTmmhigaer (Known elevation)
@& meiorL GLomGasmeiT LITLILY %@Lb. D606, SHiTe06UMLI GLITEITM (PSSILLITET GalemaS(ETHESE) SHL6D
L L Semg GnGamer oL L Loms 6T(h& g5 6l meTereumL.

7.1 0L gjerd&emas (Back Sight)

wiL ger&Ems smelmwu eurmss i Csbsllar  gosartn CQsflEs
GSMMSSLILLL L (psmLww e LsTeafluflsh (Known Elevation) 2js0eug ommmicijsrerfluflsh (Change
Point) 9jsvsug oL &Gluiled (Bench Mark) 60 sT(RI&SLILIGILD (LPS60 |66 %@L'D. (@& 6m6uT Sn L L 60
umremeu (Plus Sight) sTETMILD & mevITLD.

8. psirGar& @ o|er&ma (Fore Sight)

sTmLd  (Elevation) &etor(Hilip&&Couemmews ysraflulley sTHGSIUEL Sl L
Ijorsma GaEmed gjeme| (Last staff reading) gjebeugl WL L jer&Hmad smafeni @)L 1b ommuiLd
PEOTUTS  Dj606ugl Listeflemil (Plp&H@SLD (eiTurs sTRISSULGIL @mih ojeTey (peTEaTTSE)
JIETEHME JLGSLD. GlFemenr SLflegeb Lmieme (Minus sight) sTETHILD S mieurt.

9. @mL_flenew gjerEemE (Intermediate sight)

GmnsaslulL wlLd (RL) geeog somd (Elevation) Gafliurg ysmeflseflsd oL
Ier&me GCam mausg) LG L ger&Heams LmmID (PTCaTSHE IaTHms %eﬁ]u.lsugi];j];i]@
@lenL_ulley sTHSSILEGILD |6TEUSEHSE BmLblme IjaT&Hma; sTarLILIBLD. @)SemeenuLd SLl&s60
umsmed (Minus sight) sTeiTmILD &v_f)6uT.

10. nmpgitiyerefl (Change point)

ulL gersHems smeaflemwu eflsHldlmhg @I wrmmh g Ijeme|ssT Thi&ELD
Gur@® Gur@GSsiu@ Sy Gl Smss Gmiiug! wrmiistefl g@ih. Giks Gl &b
PGS G IJjeTSHms LoMMILD LsTLL L. gjeTSHms JjareseT sT(hS&ILEBID. wmpmicisierfluflsor
Gmpssiu_L L (Reduced Level) gl yerGems@ gersms gjemey (fore sight)
sTOSSUILBSEDE. Y umrema L 1d gyl (New Height of collimation) s(meailemiu o (HILb @)L Lb
rofl L sysrSHme Gsmeme Ll @I 556G mausgl sTHILILG 6T L 9|6TSHems:
G0, s yssmr wHmn sSCLLSHer Herd Gurearmepsmm  wrHHOLsTaflure
LIssTLI(h&S60rm. Lol L &@lsmiLiLid (Bench mark) ommmitd Lisreiims: s1(his818 Glssmsmameot.

6.3.3 "L S&@p opmID 9)HAHT Q160EHIH6IT

L& esmig Csflhe mmepsnLil (Known Elevation) e flemsvwimsar  GomGasmsir
yereflum@Lo. o L s@mluller susnasemmeuest.

3) eflig.61670. L LS@GM (G.T.S bench mark)

Sy Hlemsuwment oL &@nil (Permanent bench mark)
@) snsmls L L&@n (Temporary bench mark)
m  eflflsslLmm wL&@GMl (Arbitrary bench mark)
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6.3.4 @enpdhamrin’ L o’ 1 1b (Reduced level)

CunGamst L Oupnedlmng (Datum) GuGer (g9) S6pr o erer Lsmafluflssr
G53ILTSSInE o (Elevation) eteirmy Quwir. @)ger L SSlemear GsmmssLUul L Lo L LD
(Reduced Level) eréirm jemipriLit.

6.3.5 'L _gjemdhen%d®Ter & Haiwsir (Levelling instrument)
CuTgIRITS L 9|eTSms&sns GhiflenL s LeTLbILd &mellser

1) LLL geTESmsSs s(Hell (Level)

il) L gjer&emas Gamed (Levelling staff)

6.3.6 UMIMEBUWITET IDL 1L | HNEH & (HaTdksir

wlL gersHms smafiurarsg csrmatrrsd (Telescope) wnmid L &g (evel
tube) g SwmausmeTs GlamsioTL gIf JiemLoLiL gy @G L. SemLL L LmTemeais GaHm_emL 9|mLn&d
(Horizontal line of sight) Liussru@&lstrm & mefGiu o L gjeT&emaes &(mailum@L.

o I'1)p gjemoliflh@ U jsweausaflsir aiensssir

1) Ll L wmesfl (Dumpy level) (ULLb 6.14)

2) safllpulL gersms smadl (Tilting level)

3) allenrey gsmioli ol L gjsréems s(med (Quick Setting Level)
4) Gevarr L gjersHems &(medl (Laser Level)

5) sreflund L geTsms &l (Automatic Level)

6.3.7 'L gjerdhansd smalsnuwl ol 1 gjarai Gounu swirt Gouisesd

FOCUSING SCREW TRANSVERSE
BUBBLE TUBE LONGITUDINAL BUBBLE BUBBLE TUBE
ADJUSTING SCREWS r EI@

- = |

i
/ RAY SHADE
EYE - PIECE

DIAPHPAGMLX - (@

ADJUSTING SCREWS
/— FOOT SCREWS
ﬂ/— UPPER PARALLEL PLATE

FOOT PLATE

TELESCOPE

TRIPOD

LLLD 6.14 wi_ L 1omenfl
148



1. ppErdEons Fhlwirdssib (Temporary Adjustment)
@\l smefleniu gjemigsen, L ILRSFISN, tgaflallsremumu BeHGsn gy Siume
I|LTBIGLD.
i) smeailenw 96 (Setting up Instrument)
smellmyu GQUTHSSISMID (PS&THlS Smmuduflsr (Tripoid) sTosemer & Glalg)
CamymuLoms L L OUHSSISNILD @6 9| miGlo.
ii) aarels g &meallanw GlLima sz
upmSHmems (Clamp screw) &Saiss Gouenr(hib. g msullsy &@mallsniw
Sy Sgs0ETamTH (psHaTadls smbuiln Curmsd smelullsr gplurssms wnGnm
smSILITEV [flemsviLimas @nI@Ld euemIT (& GaeT(HILD.
iii) sresemer &ifl Q#11Z60 (Leg Adjustment)
smalew (pserlssmmsullsr G eurmsHuisr Gesrafluorar 2 WLTSHNEG
smallow Hooflnss wssradlssmbulsar srosmer &fl &g serumismeuilsr
epeuonsGel smelluflsr oelLTESD QraTe| Sl LLoTs @@L Iemnsss6sTsTsT
Geuetor (hiLb.
2. L IU@SGIB60 -
epsory (&S (ETHL 6T 2_6iTer &(hallewit 1oL LIRSS
) ©Ufls Gymmw (Bubble tube) gGsmid @ran®h Iws5SME&5ERSHE (Foot Screw)
Elemeomiuime Glasmsuor (b surGeustor(hiLd. M@ @I @\ eSS\ EGSmenyw 2 1 LmLomrsGeur
Ieveugl @rssorenid GleusfliymorsGaur 6T suLSSHen S(mESauger epa GLlflem
(Bubble) 9im6tT L LSSl smuwwsHlo Gsraor® eurGaam@GLd. @l gims sl ol
&L jmewd Sengsnil Crr&d @G (Bubble) & (mLb. (ULLb 6.15 )

2 OarewaCrrsdamyu 90°6E aynml epsamrag opsSHmHar (Foot Screw) g
Sismowjory) HimiSs Caustor(GILb. (ULLb 6.15 gy)
c

]
O O

(<)

LD 6.15 eysiTg Ijip 5SS EBL6IT 2_sirer SHailenil WL LRSS0
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3) G oWILSEISE eHLD UM eLpSITHTEIS] eSS\ (Hms S\mLL Gaustor(hiLd.

4) e GsreneCrTédlamiu Lamipw Fenad g Games@eur 90° siLpm 160 &g HlpLow
Q@& Geustor(id. @rssor(m Flemevsaflgid @Gl emwwSms Crrés amL aemr 1-60
@\mHg1 3 eueny sndlwiLig SHmion Smoug QFinGaisr(hin

5 @0Gurg Ggrme CrréHlemu 180° &@ Hmiu Coueam@i. CsramaCrrad efiumerig
@\mhsre GLIL tgrmaGrTsSiullsr sTaer Hleamsus:Enhs GLD LILSSINE) a(bLD.

3. Gampp wrpum” s |F&@Ge0 (Elimination of Parallax)

@ Curmeflar Nbusms @ sHaomilar sarsde sfiurs ailps CFiasTELD.

@\dlsv semomemTmE@ allmauemil Gallgsen, turmsr GrraE aflmeasmu Gallsgeo gy dlwsr

J|LFBIGLD.

1) & etoT evuT (I, (& ESlVemeEMILIE G allGS6b (Focussing the eye piece)

ElemLsHlemmuiley 2 s GMISE Gsmyseflsr Ggeflaumsr Comppn oL lughsns @IHs
Glawen BenL_GlLMISIMS. SpaumLory @& CaiuiLGiEng.

) Ggeflamar amargmg Crrésdl Glgramatrrsdmu Hmpilail  Gausmm@®  gjeag)

CsmemeGETSSllstr (psTLTS 6( Cleusemer S memer Lilip S8i56lsmsmsm Gausior(HiLd.

2) ENsE Qmpuilsr Qgsflaursr GEHTHMLD SHlemL_&@GLh eIy S60uT6wT(HE ilsDEnEEmIL 2_6T(ETHLD

GeusflLors w&i&s Gaustor(HILD.

il) Qurpeir CErs @ allamesmiu a5 6 (Foccussing the objective)

Cummeaflesr Sibud GNISG @mypulilsr sarsHo Gsaflurs aflps Galw @hg Glewe
GumGamsreriLBhiEng.

) wiL 9eTEmss carmen CETSHE CiammathTsdlmiu SmLiu Cousr(hHi.

2) dbud Ggeflursad, pamssursaln Gsfliynamy GallumausEn Smms sfl Gl

Goustor (hlL.

6.3.8 o1’ L gjardhamamsds Gxured (Levelling staff) (uLLb 6.16)

@& ursSlemed Glawnutin L g Grymer Glesinig il L JT&Hmss Gams I @LD.
sustorewrin LLEOLL (B WL @b gyzetr il 2 CifleysEnn @GPlSsOUL I HESELD. JiaTeneas
Gamedlstr gpliLGS Loediun gjrames sMOHngl. e flemswd (Station) gjsusug @ Lb
unremeu &M lpME 6THhS IjeTelim@) CLoeurs: 9j66g) SLMS 2 6T6TS) sTeLImS il @)&GSTe

LIGTLI(HESIM 1. LI 06MELLITEIT LD L 6T &H6m&E: BameudsaiT Lilsareu(mLomm) :
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1) SLomer ol L sjsrdansd Gamed (Solid staff)

2) L_sss8m 11 10 L gymames Garsy (Folding staff)

3) QLeaCamnils wlL gymamas Care (Telescopic staff)
4 QasE Ll gmamas Gane (Target staff

W36 epsiTyl euewasuigid GaTemaCETS epsld sTGaLIT (Surveyor) jeTajsensT sTGLILITT
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6.3.9 gmpisnn’L o1  gjarajxmamer HerhE(HBHO (Reduction oflevels)

L 9eTEHmeS S@madime CrressiulL 'L gersms Gamedlsr Ldalleolmng! (b
yerrefluflesr symmsHlemenr (Elevation) SeaursElHe0o @GmnEsUULL L 9)6Te| S6mrssl(hisen
2HSL-

SMMSSLILLL LI L S5 B\ (peoms:6ifleh Semr&SlL_somid.
7 umiemeu o L (emm 2sveug Smedl ol Lpemm (Height of collimation method)
2) o7 @m&s (pewm (Rise and Hall method)

LINE OF SIGHT ELV.213.195
2.345 1.840

7777
BM ELV.211.355

ELV210.850 uLLD 6.17 er.&m.uLLD

1. umreneu L (penm (Height of collimation method)

speuGleur( (pemmiyd sellemwut GuTmSEID GuTg WL &GN IjeTej_sr 6T WL
J|THMSEMIL Snlle UTTemey GCHT g6l GeMSHUILLIL WL 9j6Te] SaTsSLLL@Snsg).
@smer o smrs Garsn® @amLflme gjersHms (IS) wHmid (PerCamseE Iersms (FS)
Jjere semeT S1Al5g) @lenL L jsraflssT Lmmith (e wrhmitisiafl gy SlunmflsT Gsmmassiu L
L gereysser (RL) QuoiLGhiEing. smafanu Gouml @l SSm@ wmpmid GCumg L L emeu
Cam (@ 2 wrsms Himiel Camm@ld. @5NE SHallmiu IHNIISHE (LPETLTS 6T(hHiSESUILLL
yerrsifludletr @smm&sin’ L 1oL gyemayLsir bl 19mE sThS&IUEID LT L gjsréems (BS)
SleTemey &L L GoretuT(hlLd.

2 g
S\ y
= 242590 < 242.210
el 242.025
& =
N N
<
_ 7
A TP.1 2:(;}:1.;0
240.000 (240.605) uLth 6.18 sr.amuLd 040
LIMTT6me Lo L LD = wlL&@ouller @mnssiulL wlL gyere] (RL of bench mark) +

(Height of collimation ) e L geTsHma ugley (back sight reading)

wnm flensv yemeflgeflsir @Gemm&asiul L } umismey Lo L 1d (HCL) — @lsoLflsmeo gjer&emss (IS) /

'L gerey (RL of other stations) WETCETEE DyeTdeme (FS)
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2. esm @m&spsom (Rise and fall method)

@uympuild @k OS50 UsmaflsErsE @m G o 6mem WL jeTailsT
afSSumsid, L gjemene Camedlsr udlaismer UL (D S sfngl. 9065 LsTafliurears
e Lsraflulledlmrg ahmurs 2 6rarsr (9) @n&swnns 2 6rersm s allSHuTssSms
SM_GILD. (phensi JjeralledlmEs 3H\S55HSS] Qb I|ATEUSmET SLASS] RIS

BS-IS (or) IS-IS (or) IS-FS

(+) wdliurs @mEsre qhpSmSD (Rise), (-) wSIUTES GHHSTD ENSSSMSILD
(Fall) @ilsHmgl. Blemev Lsteflseaflsor (Stations) @ampssiUlL UL Smg seansEHL (RL of
stations) (EewSIW Hlemev Lsitsflsaflear (Stations) Gmm&sULTL WL LSSIL 6T FHMLD @[HHST
Sn L lgILLD @GNS &L @(HHESTe SLSSID semrsELLILGEng. CLmsg s,

WPSE0 |ETe — @ITEUITLITLD 66y = + FHMLD I|eV6VG — BIMSSLD
Gy

sTLIYsTafliLre: @\(HHESTID )g60r el Lstafluflsr @GeansasiuL

GONSSLILLL L L |66 'L gi6Tey + FJHMLD SJV6G| — @IM&ELD
or.&m (1)

wlLems Ssmaaeuguilsst (Level field book) gL eusmemorufiss uhley Glainuin
QeusGoum) @1 risefled TGS L gjemeyser £6L smawmilsasiu(hersmsr. gjeuail_riseflsr
GSMDSELILLL UL Sms SpsseL (pammsafle Seamblilesg &eamsSbeEmen (LPammiLITs
Gandlésab:

J) umisme Lol L (Lpemm

&) T @més emm

Station | B.S I.S E.S R.L Remarks
A 0.865 400.000 B.M,
B 1.025 2.105 Cp,
C 1.580 platform
D 2.230 1.865 Cp,
E 2.355 2.835 Cp,
F 1.760 BM,
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Siie)

J) UmTewal WL (Pewp

Height of
Station | B.S LS F.S collimation R.L | Remarks
level (HCL)
A 0.865 400.865 400.000| B.M; on
Gate
B 1.025 2.105 399.785 398.760 CP,
C 1.580 398.205 | Platform
D 2.230 1.865 400.150 397.920 CP,
E 2.355 2.835 399.670 397.315 CPs
F 1.760 397910 | BM;
3 BS = 6.475 % FS = 8.565
Note : Height of collimation (HCL) =RL of BM+B.S reading on the BM.

(HCL-1IS) or (HCL-FS) of next station=RL ofthat station
400.000+0.865=400.865;400.865 - 2.105=398.760
398.760+1.025=399.785;399.785-1.580 =398.205

399.785-1.865=397.920
397.920+2.230=400.150
400.150-2.835=397.315
397.315+2.355=399.670
399.670-1.760=397.910
&6mT8:8 (H\SemeT FflLITT &6
2B.S - £F.S=6.475-8.565=-2.090m
R.L. oflast point - R.L. of first point=397.910 - 400.000= -2.090 i
oo XB.S - ZF.S= R.L.oflastpoint-R.L. of first point

6TeoT 61 S6tT S S BB 2 Mieh) Gl Ssorment.
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b THD Gpésyp

Station | B.S LS F.S | Rise | Fall R.L Remarks
A 0.865 400000 | B.M on
Gate
B 1.025 2.105 1.240 | 398.760 CP;
C 1.580 0.555 | 398.205 | Platform
D 2.230 1.865 0.285 | 397.920f CP,
E 2.355 2.835 0.605 | 397.315 CP;
F 1.760 | 0.595 397910] BM;,

I BS=6.475 ZF5=8.565 X Rise=0.595 I Fall =2.685

Qam_igdlumsr ojeTa|sEmsE @il 'L Gaumuim merg (Difference of level)
@eumpilsir gjereiRsaflsr GCoumum L UILN(HiuST SlenL&HmG. (PS5 Ijerailh — @\Tsor_m
Iereil snlLe @olurs @lmBSTe @rsorLmb [flemesuiwomerg (Second station) 2 wiyLomesr
'L SH0 2 6Teng) 6T6TLMS 2 6msS nSms GHSHNG. @ser Gamur® sLlss60
©iurs GnEsmD Gnsssms GisHng.

Station

B=0.865 -2.105=-1.240 (Fall)

C=1.025 -1.580=-0.555 (Fall)

D=1.580 -1.865=-0.285 (Fall)

E=2.230 -2.835=-0.605 (Fall)

F=2.355 -1.760=+0.595 (Rise)

R.L of station: A=400.000

B=400.00 -1.240 =398.760
C=398.760 -0.555 =398.205
D=398.205 -0.285 =397.920
E=397.920 -0.605 =397.315
F=397.315+0.595 =397.910

&6 58 (hssemer sl &&60

Sum of B.S - sum of F.S =Sum ofRise- Sumoffall=LastR.L -FirstR.L
=6.475- 8.565=0.595- 2.685=397.910- 400.000
= -2.090 = -2.090= -2.090.8

6TeoTG6 6018 S (DB 2 Migh) GlFinuinbl&ssrmenr.
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6T.81. (2)

oL L tomeoflemius; Qasimenor(h) QTLIT&FSILITS SLPSTEILD Sj6Te &6 THISSLILLL g

1.420,1.835,1.545, 0.450, 1.125, 2.320, 1.980, 1.455, 1.905, 0.550. L&

L Lol 2618, Beug SjeTe SERSGsT @I omhHmi Qe L g @Gmn& e L
L L1 + 100.000 Lf 6t7 Loi” L S@Muiled (Bench mark) "L gjer&ms Gamsd (Staff) smeussGLTS)
WS60 gjare] TOSSLILILL G (Lpsmmiwimssr L aiensooruilsd Clomassior Lileysemst Lblay Glaiis)
Resdlsmol L garesemer Spssam.  (pomseflsy sam@lilysg sansEShismsr o fw
eopuiley CoTSHlssaL.

J)) LITIT6m6 LOL L (LpSmM

2p) 1D GISe(pen
Sitey
3. LmTenal LoLL (pswm

@\TetoTLmeug), QMR 9]eTe)&EhEGL LT small @l omhmid Gleiwiu@io (et 1.835
oomid 2.320 steorm  (erGeTHG JeTHmS (FS) Iereys@nn @I wmhmin  GleisiNer
Ieusilmigefled 1.545 mmid 1.980 ereorm LisT 'L geTSHems (BS) gjerald TRSSILLL g
L &Gl (BM) eTH&G&SUILLL (& jame| 6T WL gem&eme (BS) 9i@l. smLdl gjare|
WeirGamTSE (FS) Siemsems i@ L. Lmismel L (psmm eypsuld LsTaflsaflsr @mmasi L
1. seuor(piilig S@Ld (pemm LSledrev(mLomm)

Height of
Station | B.S I.S F.S collimation R.L | Remarks
level (HCL)

1 1.420 101.420 100000 | BM1
2 1.545 1.835 101.130 99.585 C.p,
3 0.450 100.680

4 1.125 100.005

5 1.980 2.320 100.790 98.810 C.p,
6 1.455 99.335

7 1.905 98.885

8 0.550 100.240 | BM;

I BS=4.945 ZFS=4.705
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R.L of BM+B.S=HCL ; HCL-I1.S/FS=RL of next point
100+1.420=101.420;101.420-1.835=99.585
99.585+1.545=101.130;101.130 - 0.450=100.680
101.130-1.125 = 100.005
101.130-2.320= 98.810
98.810+1.980 =100.790
100.790-1.455=99.335
100.790-1.905=98.885
100.790 -0.550=100.240
& 6001885 (DS 6m61 FfILITIT &5 60
Sumof B.S -sumof FS=Last RL-First RL
4.945- 4705 =100.240 -100.000
0.240.8 = 0.240.8
sTeaTGov S 6T S S HIS6T 2 Mieh) Glainuinp\S\ssrmenr.
S TP @S
@\TeiTLTeug) SLmTeIS SjeTeSERSEL T small @ nmmmid Geinuiu@Gi weir 1.835
whmid 2.320 ereorm (WPETCATTSHE IerHms (FS) IereysEnn @i mpmin  Glsiisifer
Isueilmiseflsd 1.545 Lmmid 1.980 eteorm LisT UL gjeTSHems (BS) gjerad sTHISSLILILL .
L &@nlulleh (BM) sThiSSILLL (Lpsev gjemey LT L gjer&Hems (BS) gy @Glh. L&l gjare]
WeTGaTTSE eTSHme (FS) L@l om @més (pem epsuid Ustaflseafler @GmmaaiuL
Lol L. sevor(BILilig S(SL0 (emm Llstreu(mLomm)

Station | B.S LS F.S | Rise | Fall R.L | Remarks
1 1.420 100.000 | B.M.1
2 1.545 1.835 0.415 | 99.585 CP,
3 0.450 1.095 100.680
4 1.125 0.625 | 100.005
5 1.980 2.320 1.195 | 98.810 C.P,
6 1.455 0.525 99.535
7 1.905 0.450 | 98.885
8 0.550 | 1.355 100.240 | BM;
ZBS=4.945 XFS=4.705 ZIRise=2975 Z Fall=2.735
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Station

2=1.420 -1.835=-0.415 (Fall)

3=1.545 -0.450=+1.095 (Rise)

4=0.450 - 1.125=-0.675 (Fall)

5=1.125 -2.320=-1.195 (Fall)

6=1.980 -1.455=+0.525 (Rise)

7=1.455 -1.905=-0.450 (Fall)

8=1.905 -0.550=-+1.355 (Rise)
R.L of station: 1 =100.000

2=100.000 - 0.415 = 99.585

3=99.585 +1.095 =100.680

4=100.80 -0.675 =100.005

5=100.005 -1.195 = 98.810

6=98.810+0.525 = 99.335

7=99.335 - 0.450 = 98.885

8=98.885+1.355 =100.240
& 6001885 (DS emer FHfILITT & 60

2 B.S - ¥ F.S = X Rise - XFall= Last R.L -FirstR.L

=4.945- 4.705=2.975 - 2.735=100.240 -100.000
=0.24015=0.24015=0.240.8

sTeurGeu eSS HS6T 2_ M GlFiniLbhileTmenr.
6T.5. (3)

eIt gifleumest Hsoliuyiniled 4 15 o' L gjeremeus CamaILsdr UL gjm&Hmes S(alleniud
Qameir(h QBTLTEFILTS sTHSSILLL gjsmayser Lsraimommi. 0.650, 1.535, 1.955, 2.530, 2.985,
3.480,1.250,1.960, 2.400, 3.640, 0.500, 1.300, 1.630 LommILb 2.755 L

waeousafl A uflsir @emm&sUulL L b 100.000 L eIf S6mILSSSSSH60T 6IT Lis8S5S60
CLMsETL. 9ieTaISHmeT I L aImeTL(GH\SEIS5. GMNSSLLLL 0L S6mg LML (s
LoHmILD 6THM @& (psmmuilsd ser(hilily S8 2 fliu (pemmuiled senr&SL L sflum.
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Sirey

Hlemsoiwid "A' ullev Lsmol L ger&Hems (BS) ojemeums sTh&asLILLL (PS50 jemey 0.650 LT
f 4 If w'L gersms Gesre Csmamr® Gsrir sflurar HaosHe geTalssT
TGS g mLLST 4 L arGu gflesulggmans s@OEgs GlemeraTsum. eeibleum,
sLLSHID wiL gasmessmallomu gHsUls gare] bSO @Il LmHmLD
QalwiuGEnS. STaug (PSNHSLLSH6 3.480 &G LlsTaLd @ysor_mb s LS5lh 3.4805
Ulstremin oL gjem&Hemad S(medl @I bommmiiL g h&eGeustor(Ho. SenLdlumrs sT(hl&HaUulL .
2.755 f gjsmeysmeim (PerCeomms@ ersHems (FS) wm@lh. stearGeu smeor 3.480, 3.640 LommiLd
2.755 ff gy &liet (etTGeoTTS G IjeT&Hms (FS) sagdln @nlsaiuHistarg. wrmmiisrerflulls
STHISSILLL eeiGleur(h (sTCamsE Jjemsme (FS) gjsmeurms 3.480 wmmid 3.640 gy Hluiser
wreid LsiT 01" L gjerdemss (BS) gjemsumenr 1.250 wommitd 0.800 gy Slwieipmmsd Qam_riuGhi&ns.
LD MOV S S{ATELUSEHL @6ML[Fl6mEV |6TSHME |66 SATTS)LD.

J|. Lmfewai L (D

Height of
Station | B.S 1S ES collimation RL | Remarks
level (HCL)
A 0.650 100.650 100.000 B.M;
1.535 99.115
1.955 98.695 | Y
2.530 98.120
2.985 97.665
1.250 3.480 98.420 97.170 C.p
1.960 96.460
2.400 96.020
0.800 3.640 95.580 94.780 CPp,
1.300 94.280
1.630 93.950
B 2.755 92.825 BM,

2B.S=2.700 2F.8=9.875
Se018:& [H\Semem FHflLITT &6
X BS- X FS =2700-9.875=-7.175m
R.L. of last point - R.L. of first point= 92.825 - 100 =-7.175 m
X B.S-X F.S = R.L. of last point - R.L. of first point

sTeuTGou SemTSHSHIS6T 2 Mieh) GlFinuin@Sssrmen.
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Sy, M @M&s (emm

Station | B-S LS F.S |Rise | Fall R.L Remarks
A 0.650 100.000 B.M,
1.535 0.885 | 99.115
1.955 0.420 | 98.695
2.530 0.575 | 98.120
2.985 0.455 | 97.665
1.250 3.480 0.495 | 97.170 C.p;
1.960 0.710 | 96.460
2.400 0.440 | 96.020
0.800 3.640 1.240 | 94.780 C.P,
1.300 0.500 | 94.280
1.630 0.330 | 93.950
B 2.755 1.125 | 92.825 BM,

&6m15:8 (HSemem FHILTT &6
Sum of B.S — Sum of F.S = Sum of Rise — Sum of fall = Last R.L — First R.L
=2.700—-9.875=0—7.175 = 92.825 — 100.000
=-7175=-7.175=-7.175 f

sTeuTG6u SevarSSHlGsT 2 M) GlFinuiLSlsoTment.
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aSl6orr & &6

LSSH-9|
sflwrear el CHIEASOS &TSIS. LG1@Levor 1
) B gensems ClFiiuge gjgliLemL CrTssL SWMILSNETS JYGSLD.
I) eTeemend GEm(h 31) SMTTRISHENET J|6TSHSH60
@) susoruLLd () Cuots ) GlFBICHTe0uTRIG6IT
2 yelitiugly He gersamaeni (Geodetic surveying) Qaiiifing.
3) He&Sid(m5s58516mm 31 S ipfl&eormGlinflseh &TGa 1L Gloston_ gy el @bl
@) CmEEHETMLSGIHM m) GurgiiusnflSgiemn
3 2 uGursiu@SsULEL Smeiluflsr ) liuemLufs Hlev gjerSHens
sueSLILIHSSLILILails0emev.
I) FhIS 3y &mIs0]
@) H6T 9 ETHMS LIuens m) SpmCsmemr gjereil
4) GCEressHr gjeliLiemLuilsd Hlev gjeTsHma euemasLILHSSLILL ails0smev.
3) Gumplufweo 31) L &HMS
@) usmLSgimn ) yeflulweo
5) amdleol Hov gersHemaullsy LwstTL(SSUILIbIeuSsvemev.
3) smlsdl 31 Crighiyr®
@) s EGES m) Sleng gl &madl
6) O ifs srdedluiled 6w @lemevurinlstr HarLn LS.
) 0.2 .6 31 0.2Q&15 @) 2006\5LF ) 201605
7)  Gumplwmemt srileolullsar Bomd LG LD
3) 1509)p <) 1003y @) 663y ) 1259)13
8) @emLLisTefl 9 MLSSNISHE 62(Ih HENL_ {606V
I) 2w fleoliuriy o) wenew @) 9Lihs srH ) SLLLLD
9) smSladlure YaTSS6 LHMID ElenLLijsTafl JemGSe gyl @rster(hisEL eHUGHLD
HOL &G I T(HSSISSHT_LM(GLD.
I) SLLLLD 31 mi @) eyifl FF) (G6ITLD
10) wlLss@malamw famalLbhidSiuar s sHSSILGLD (LS L JETSHmEs Gamed
SieTe) 2bSD-
3) Lommmi|eirer) I L L S@Gl

@) perGaTTsE JeTSHms /) L6 Lo L 9j6m&emes
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1) flev ger&emasulles @ jgliusnL Uiflaygsi LOMMILD JLSD.
I) EIS60] [flev 6TEHMS LIMMILD SLEVSFTIT I6TE6ME
31 flew gjemsema; mmith cuTefliLed jeT&Hmas
@) suger fleov BersHmas LHMID e LG He gjeTsame
) LMBST e gerdHems HmIb Gigmsuedlie Hev gjemsems
12) gefluilue &g J|mL&ES 2 S Eng.
I) FlewL_Sse6rio 31 CeniEEsI5 Serin
@) oL 1D m) GlamkiGamsuoTL
13) Li6T L geTSHmss, (PTCaTTSE JjaTsHme @lenL Gl sTHSSLILGILD L I6TSHme
Camso gjemey _ eTeuriLI(hLD.
I) L &@& 31) GMOSSILLL 1L 1D
@) @eLflens 9jeTSHmE ) ommmiciysmerf]
14) smellemw @1 mhmid Gisinb (psin] hHSsSLILGL SmLdl JjeTEms sTeOTLILIHILD.
3) PETCETTEG) IETSHMS Iy T oL L 6T &Hemes
@) @en_flemev gjeTSHmS ) GeWM&SESLILLL Lo L LD
efl@m aurismgsafld aflanwefl L@liClLIer 1
) G055 WL Gsmedlsr (Cross staff) @(Hames6T Wirena ?
2) 'L gere| GmssLu@io (Reduction level) @\ (LPFOMES6T IWITEnEL ?
3) amledl flev gjsrEemaulile sTHLGILD WlemLps 6 WwWTeney ?
4) e gjerSemsuiled smileSlufler 67GHILD @)W LILISITSEMET 6T(L)S)I-
5) wlL&@En (Bench mark) upml i ojnfleug) wirg) ?
6) GmD&SSUILGLD LD (Reduced level) stsorug) Lnml B oinfleugs wmg) ? oyser oy Gl
6T6IT6UT ?
LSS - 2
@ ursHwkiseflsh aflenwefl. AT 4
) Heger&amaeniiLm edl6msEs.
2) e geTSemEsUTl6HT LILIGITS6IT WTemey ?
3) Crréssms gliuemirss el Glauiu@bi Ho garsmamil aImeLILIbISSI5.
4) gl flev gjersemauile CriTsshiseT wWirena ?
5) eaflufiwed sgITsHetr Claweoum g Gam (Hiumb wmg) ?
6) ‘UL YETSHMS — N6 G 5.
7)  wlL gersems Glaiud GLmg) mhmiisreflullsir geudlwib wirg ?
8) WL S@GMUN6IT CIMSEHEMENT 6T(LNSIS.
9) WL gerSHmauilsh LL6TL(HILD LI QIENESSLITET LOL L S|6T&ems: S(HellesT Wimsnel ?

10)

L gjer&ama Gamed Lnml allers @ e. I|SH60r aImEEST ITeme ?
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UGS H

sm&Srs aflenwefl. wHiGuegor 10
) flev gemsems steirLg) wrg) ? Hev gjer&emeeiu S STamid IjipliLenLuflsd
UMSLILI(HISGI5.
3) HesdHer @umnens gjemwoliilsr gjgliumLuile Gaiuiu@GL Ko gjersme
3 CrrEHssHer gl ulls Gauiu@id R HjeT&ms
@) uvweTuBhSSID Smelluilsr el ulle Qalwiu@mL K gjeTsms
2) qefluflue sgrsHr Hemulsmun 9 sCamabaib allgSmai|D UL b kg
sfleurfl.
3) @ Gaiuyd tlemy womid st Ny g Swaibamn afarses.
4) wlL 9eTEms; eTeoTmmeV sTetreoT ? 9l LILTLUGISSILGLD Glsmflsy B L Cemheemem
efleurfl.
UGS—F
afifleurs aflsoLwefl. &IGussor 20
) sl fo gersmsuile LwsrLbhSsUILGILD smellsmsT euflaliLbhiss 2js6ir
GFweLT(HGEMEMLLD LIL6HT SenemuLd efl6mé: @ s.
2) ey BILTellsT L eumE&sT Wimena ? eevGlaumsstsmmud ellifleurs aflsuifl.
3) Spsrmmd HmLsemer sTEITGlsTemT(b smiSlel e ojeTsemaenil sreusum)l GlGm_rsurLD.
STITLIEMS, 6161555
3 Ml 3, 2 Wi Hleoriupiiy @. s LLLD
4) GOMSSULEILD WL SmS Sevorii sTunmrLI(bILD LmTsmed WL (Lenm HmILD ghHm
Enssymp gy Eueinem allarfss & nis.
5) wLL gET&HMmE CaHme measg) L gar&Hms tlFilg CuTs SSTamID |6meser

T(HGSLILIL_L_aur.

0.430 1110 2.010 1.680
2110 1.810 0.495 0.680
1.810 1.460 0.485 0.980
0.415

26ugl, 5eugl, 7eug 106ugl Iereys@UlleT smell@L wrhmd GeEwwuiul L gl.
SMULSSHH55H6T 9| L suenemrulled gerayssener L lpwedl(h Gom&SsIu@d L
IjTaysemer S LUl Sar(hiiy. S IeraleT GmDSSILLL L LD
30.000 L5 ;6001 &5 (ss6marm 2 MilGlsiis.
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6)

8)

R UL mEHms smallemu smpalamus Qaram® DerssiulL. JemeyseT Wsmpbw
1420, 1.835, 0.450, 1.125, 2.320, 1.905, 1.455, 1.905 wimud 0.550 LF @l swed @psomGu
2eugl, 66ugl SereySEUller @Lwrpon Genudul ieTergl. (WSH  HjeTeneuslsar
GoM&SULL L b + 100.000 W eresflsd mm sysmeysaflstr Gam&sl UL WL S
70D R(mLpemmulley setir(HiLily, S &EHisamer 2 M Cleiis.

S STHYID DISTEISET WITELD LI L IeT&Hme GCsTey smeuggl L gjs&eme Glalg Gurg
OSSLIL L mRIUTGL. GmnSS. UL Wil sTa|&mer uriensy Wbl wpemulish
giflumT&&eaL.

Station | B.S 1.8 F.S R.L Remarks

3.185 +100.000 | BM 1
2.165 2.845 Cp1
2.785 2.645 Cp2
2.645 0.985 Cp3
0.430
1.570 1.465 Cp 4
1.945 0.790 CP>s
0.565 BM 2

Qf = #H 9 O B »

R LI L 9eT&ms Shallsmius Qe (R 9)mESCELITS) SP&SSTEID g)aTeyseT Sl
Cupmer. g&Hemall @FemLTag), DhSTeG), STLTag, JjaTe|SEhd@Liilsr @i LombmnLn
@einuciny g, 0.675, 1.230, 0.750, 2.565, 2.225, 1.935, 1.835, 3.220, 3.115 mmh 2.875 LF
s gjeTallsr @Gemmas Ll wiin (R.L.) +100.000 1§ gjere samer 9| L aisnemrulls
BI" 6 hm gjsTeiseflsr @mn&sl UL L Sms Lmsne L (penmuilsy setorGiflie 58I
grflLmr.

aflemL

8

2% J9 Y I 6y N Yo 9y W& NG 2w

1B)@ 14y
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V@, - VII
pfuwied wopmnd HFluisd GuibHymnmissir
(HYDRAULICS AND HYDRAULIC MACHINES)
7.1 Biflwisd (HYDRAULICS)

7.1.1 gflapmid

umiio sTi&lradlws Bevsug) hifliusy steimLig) LmiLog&lesr GawesumplgsnsT (Sirad 9jss)
eumy) giser eliejflemsouilaid, 9|6s FuwsSSHn @uss Hameoullgin elleuflsg gileiliueisor
eIt L9fleumr@L.

uminngSler Hleme, Qussd gGer GFweur® g Swaimamml umml LM
st Irelliusdley ingIGsTaTariLGSmg. il Hamsuflsd 2 6mer LMiloSemagll LM oyfeis)
Bemsviimser Lmiioflemsouiiied (fluid statics) stetrm gjempSsILGEDS. @Ss Hemsouflsd 2 sirsm
uminngems i GuTips IWsSsaflms sausHn aHSsS0sTTaTIL(H g Ui
@ws&afwe (fluid dynamics) ereimm 9jmussiLGElng.
7.1.2 urineip (FLUIDS)

LS5 60lmHgI LHCnTT @I 55DE lgll LMD SeTento 2 erer GLTEL&6T “LmiLon”
(Fluid) sremiu@®&mg, Gugid Gan  Higssea| (Shear stress) gy LIELWGLTE) sTeunllg sTENILLD
Qs fleflssmn Gsring 2 murmdEng. uminsSntlessarm seaflagaln SoLwrg. 98
CasdElmausssLUUL &G OlemTauSSlsT algasmaUeLmi. Sl aflenss@ gy Ul LT
I|S60T llg LD LOTMILD. @51 Sireutd (Liquid) ommd sumyy (Gas) etsarm) L9 l& &L g (& Sl6TmES).
7.1.3 urunogHsr 61 w1 H6IT (PROPERTIES OF FLUIDS)
) oLiigdl (Density)
2) umwGlsremL (Specific Weight/ Weight density)
3)  elULiHS) (Relative density / Specific gravity)
4)  uriy @\wpeflens (Surface tension)
5 um@ flemsv (Viscosity)
6) mlsvorsmipemio (Capillarity)
1. 9Lii5H (Density)

66V LimLgisiTsm reusdlstr Heomemi “ gL igd)” sTearHGmTLD. @FH6 S &.8.45

@aemer P (Grm) stétrm sTpS ST GO ILG S,
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B (M)

- QLB (p) = pomp—D

gyma] sL6 LSS0 4°C Qaniu Hensoulisd Bflsir oy = 1000 H.4. /15,

2. umu@earewL (Specific Weight / Weight Density)

grg sar gmeailng 2 fiu  Srausder stem G umLGlTenL  sTeTILGHE MG,
J|FTeugl, L@ (weight), sar gmaflim@ (volume) o emer ellflgn LHLGTENL
sTEOTLILIBILD. @)S6menT “W 66T 6T(NSST6D (GMILILIIT.

sTemL (W)

upLGleremL (W) =

e sja (V)
I,607Te0, sTemL = [Hlemm X Leflufii) (pHI& st

Blemm X yellu§iiy ypHsELn

upLoGleoremL (W) =
&6 |66
_ Mxg
\%4
M
w=pg Vo5 =P

Vv
@& Sreug e stemLsmu HirewmuliusnE 2 seadingl. Biflsr LgnLGlamsnL 9810N/m’
3. gliuLiiH & (Relative density / Specific gravity)
QUULITSS sT6TLIS 6p( LmioSdleir [flemm oL THH&GL0, S L Biosdler (Standard
liquid) Hlsmm 9L F&HSEL 2_sem aflflsid g GL. SirausHne Bemmui, amyaiheE srhsnmuL
SI_L Briowrs sTOS8156lsmereriGhEmg.

@ane e Smwrg wmid 'S s aSsTe GO IuGEDSg. @5 i L
fiiowomer semsnfemrall. Coeamargr (9) semommrgr serumg Hicmulss 2 sajdng.
SISl euuLTsHiurearg 1ol Gammneaurs @(mharo 25 Coemsr Slraid srermin
1-sgaflL gySlsLoms; @\ (mhSiTed sevTiometr SiyeuLd sTeiTmId QoS SILGHNG.

Gugitd 6 Siraulomerg Henrell 6TSHSemeT OLIKIE) SEUTLOTETS) 6TETLIMSIID kg
G s mememevmmid.

e suSSleir Hlenm LTS
S @rpBiie) - S2O Bood I 155
iflstr Flevm S|

sumyeSlear [Hlemm QL&
snler Flem it 58]
Biflsor QUULITSE) = 1, uTsrFSHeT UILLTSHH) =13.60

S (UM ase) =
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4. uyiy @ peflens (Surface tension)

greugdler Guouritle eroE BarsGasrige uriting @ emserurseaL,
Crpis@ssTand Qewshu@b aflms “umniy @uwelms” gGSn. e SrausHsr Uiy
@ uallmswrearg g COUTIND @ NG Ies5HDE (unit width) 2 @mamEL
@usailmsmus Gsrso(h samsH_LuGEng. @ms o (Sigma) sTers @Il @86 9E
BB, osmeug) Bluyl L 6ot / Lbleoed] LB L IT.

5. ur@flemev (Viscosity)

g @LLSS S HOSSDGD Sp@cr Gevamhgisir HESS JHBSSDESLD
@lsmL_Guw sFHLIL S lgil 918 sTEIMILlemETGW L@ Elemev 6TeoTSGMITLD. @)&S6m6uT 12 6T6ITN 6T(LYSHST6V
GO eorn. H. efermg/g.8 (N.S/m?* (or) Oumisv (Poise) ersrm ojevdlermed
GO iuGSng.

Biflsor Lm@Hlemev 20°C GauiLflsmevuslsy 0.01ILimils g @LD.

6. [pI6urL|emipemLn (Capillarity)

Bistm@pmi gerenn GleThiGSsTs Srusdaiet issinturg S GpmilgisT Sre
wlL1b Qeuaflym wiL Sems oil 2 WiKGsT, SMEGsST HHELD. @)SME) Hi6T LsmLsno  sTarm)
Quwi. @eusumm) yaild 2 LiITaImE KIGTLEmLAEMLY FHMLD (ULLD 7.1 9 eT6armitd, Hyauld STLpaims
IBI6TOTLIEmLP6MLD @M&ELD (UL LD 7.1 9y) 6TeTmid JjempsaLLBISng. @8 Siraigslear B &),
I|&s6tr UTLiL @\wellsne mmid isvr@Lamullser aflL1b gy Swinimenm GILmb&g) Lol

N\
\— ~—
—_LIQED ___________ e /,, ===
L \ERCURY
[GISTOTL|6mLp6mL0 DML [pIsTLjemipenlo @M s
uLib 7.1 (9 uLb 7.1 (o)
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7.1.4 ojaphsio (p)
e Usiterflullssr 9jpSsi (Pressure) etsirLgl aflsmes@n (Force) 98 GlswsLL,
uriuemeilih@n @G o2 srer efHgn G @5NG IWSSS Gemey (Intensity of

Pressure) stetrm Goum) QL 2 stor®. alewe (F)
W33 (p) =

gty (A)

@sar  9NG ﬂ/Li’J'I.Lﬁ'.2 J@. @mg “P,” Pascal eetim erssme  Guiloun.
(" 1Pa=1N/m)

7.1.5 9ojapszior” H (Pressure head)
@, uminsHe o erer e Lereflullsr 9yusss Genleurerg (Pressure Intensity)
Ijysirsifludlssr g LmiiogdHsor 2 wimid *h’ 2_6vorL & ELD )|(WSSS0S CILT([HSS jsmLowLd.

uminngSleir LmLGlsTenL (W) sTasrmmsb p=wh @ldleb ‘N’ sTeiTLIZ) 9|(LSSL(H JYGLD-
p=P_-7
w pg
2_SMTETLNS cuaflLo6HoT_suSSl60T |(LpSHLd 760L0l.L5 LTS & SSleer 2 Wrom@Ln.

7.1.6 uyrnier 18z B Bewed_ojapdHib (Hydrostatic Pressure on surface)
Slreu 'L SE0mHG SCl Glamg Gam ol IwWssn IHsfsEnsl. Hstraim
Fuetur(h @semerd Glgeflams@Lo.
P=wH
g, P =gl st
w = dlreusdlear LiLoGlearsmL
H = S|(058LD seorsEL LD Lerefls@ GG o ster Slyau o wipib.

7.1.7 Giorgg 9)upss alsna (Total pressure)

Q@ sargSlar puiuriignn Srend gou@sgih elleamsGu (force) CLNss WL
sTTLILIGID. @)SSATLONETS FLSETITSCRIT DDV CUMETEUTET SETLOTSERIT [@)(HES860m.
Qurss IWsswmarg uGLTSID g QsmiymLw Sm58hE OFmEsss Hmsullo
QaweoLiiud. @\g) “P” sréttm 1S ST GMlSSILHID.

P=wAx

A = Qar@ssiul_ L ugiiilsr urliueTe]

X = BiuriSlsdpng Gar@ssin L urilsr yeSuSiiLsmiowid ey 2 6Tar gyt
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7.1.8 9japds smiounp (Centre of pressure)

glirus dlstr CTss 9)(WsSSST “allens Gsm@LIsT” L arg (Resultant). LTSlser e(m
SO L ysirefludls ol G Glewsbu@id. gjtysTafiGu “9)wsHs smuowin” steriL@in. @ “C"
sTars  @MISsGUIUEID. G IUSSD LHMID WSS eowd yHuer undiu e
SHSGImourang CLrss ussallmasuisr gere] (Magnitude) LM Ismemruiler WSS
&S5l 9)560T @)L |mioe| (Location) gy Swnimenm jflw LwsrLbhiSms).

7.1.9 9ojaps s smouws 2 wiyib (Depth of centre of pressure)

Srausdle eppdjarer sl SrausHar CLrss HWssL, GswsdUGHILD

yeirerflulledlmb1 Slraugdlstr GLOMLITLIL] 66mIT 2_6TaT 2 WITLD “ 9|(L0SS 6MLOIL 2 1LFLD” sTeTLILI(BLD.
@semerr h eremd: @MU QpSEID.
7.1.10 apjpdlujsirem HemshEHST clpsirm Blewsvmsir (Three types of immersed plane

surface area)

1. S Hencowirs @!.juﬂlusirﬂr &6 (Horizontally immersed Plane surface) (ULLD 7.2)

/— LIQUID SURFACE

uL b 7.2 SewLfensowrs epLpdlysirer somid
JWSSmLow 2 wmbd ko =X
X = dlmLflemeours eppdleter SerSdlstr LelFilY wwSSeolmEs Srausdler Gopurliy
RUETH] 2_6TAT 2 ILITLD I (GLD.
2. QsmiGsars eppdsirer Herid (Vertically immersed plane surface) (uLtb 7.3)
o 0 [Bifleor Gomuimtiy

:—:—:—:—:—:—:—:—:—:—{—_-:—i—:—:-

uL b 7.3 Qem@GSsns eplpdlierer Serd
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586mL0IL 2_LLITLD }T—I—G+x
WSS e

1= 2 mip Slmriemio (Moment of Inertia)

A = upliueTe
X = Gemiggsns eppdlierer Hergdlser Lailuiiti sowsHeolmnbs Sreusdsr Guburiiy aisny
2 66T 2 WFLD Q@G0
3. smileurs epLpdliyerer Gomid (Inclined immersed plane surface) (UL LD 7.4)

0 0 Efer Guduriiy

LLLD 7.4 Fmileirs eyppdjsirar GeriLd

. .~ I,sin*6  _
S(SSEOL0W 2 WIJD f = —L—+X
AX
0 = Eiflsir Gpuritib@Ld smilurs eLpSLsTsT SeTSHENGL @lenL Guusrer Gamsvwrid
6T.&m 1
218, usspsiter sGIT aulgel S50 seTm Bifled ClFhiESsTs eypsiu Hameullsd 2 srarg).
Qurss 9|(LL5S Aflme, 9SS LI 2 LTI 3} SILCINDE ST600T8.
3 &aLiger Gumursid Biflsr GomLiriiL s @lemewrmbgisTer GUTE)
8l  SoLigetr Gomureid Biflsr GLnur el mbg) 2 . gy sl eppdliyerar GUTg)

girey :
&L lg 6 LTI (A) =a

o mp Slpiyemn (1) =—



3) &S 19601 Cuomumasid Hiflsor GopuiriilL_esr @enevorbgiemem GLIME)
Cuords ojwss ellms P = wAx w=9810 N/m’

=9810x 4 x 1 =39240 N
(or) =39.24 kN

- BT L 1D
77777777777 . xm
********** I S EE—— P
S epnpat
: - I, -
3|(WSS ool 2 1ML, f =< +x
Ax
13,
4x1
= ﬁ +1
4
=13 f.
31 S&geor Gupurin hflssr urlledwEs) 2 1, gypsSle eppduster Gums)
QuTEs WSS allms P - wAX @i T=2+1=3m
=9810x4x3
=117720N (or)
=117.7 kN
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6T.&IT — 2
2 1f. gimeoin, 4 . 2 wWFWD 2 6Ter R Oaaus augal S&H Hiflsr uplLMinG
QsiGssNs eppdiu fleneuiled 2 sreng). srafley, Grss 9SS allme (WSS LI 2 WITiD
DY FILICIMEHMS; &IT600T 8.
3) saL1getr Gumurstd Hiflssr GLomuriiyL e @enswThgleTer GUTG),
31 HLigetr Gupursid Biflsr Cour i elmigi 3 . gLsSl eppdlistar GUTS.

ity :

SaL lgedT LML A = bxd
= 2x4

2 mip HGlyenn I ==

_ 2x4°
12
=10.7 154

3)) &L 1gstr Cuomumain Hiflssr GomurliL e @enemthgiser GuTg)

Qurss 9Wwss eflena P = wAx w = 9810 N/m* (or)
= 9.81x8x2 w=9.81 kN/m’
- 157 & f.
< g BiwlLib
——————————— e e
P
Cl&susus 5&(0H
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31 saLigetr Lallufitiy smownd Biflssr LurnfeSlmEgl 3u5, gypsSle eppdlusitar GLITS)
Curss 9WHs afleng P = wAx

= 9.81x8x(3+2)

= 3924 ..

9SS emiow 2 wid, i G 4%

oT.&m — 3
3uf. L psimem el L augel &G estTm Biflser UpOLTNG CemiEssns epdiu Hlenauils
2 _6TaTg) 6T6ufl6y, GLOTSS 9SS allens, WSS MLl 2 IFLD Y SIRINEDME ST6ToTS.

3) &oLiger GomumssLd Bifler Ly eir @lsmsnormgiemer GLITS,

31 &L igetr Gmursin Biflsor Gpurinedlmhg 0.5 5. gL&5Sl0 epbdlsTar GUITS.

gire :
&S Ig60T LT A -
4
34
4
= 71152
. . T 4
2 mip lpligenn I, s
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_304
64

-4.015%

3) 5L 1g6ir Gupursid Biflesr ComLiiLsir @enswrkgierer GLimg)

Qurss 9Wss aflens P = wAx w=9.81 HAHLE

= 9.81x7.1x1.5
=104.5 S5

= 1.9 LE-
31 FaLiger Gmursin Biflsr Gunurnedlmig 0.5 U, gyussle eppdiyster Gurg)
Curss 9)Ws5s alems P AT
= 9.81x7.1x(1.5+0.5)

= 139.3 &\.15.
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J|(W5S SWLDIL 2 IITLD, =

Py

G

A

+x

N

+2

7.1x2
= 2.3 16.

7.1.11 gismar Pt Limu'1d-av (Flow through orifice)

ORIFICE

Orifice ereoug 6@ Flu gGewemwmEld. @Sgmenilsr GnHE o HEEsTHHLD

oL rsGer, ysGsmamorstar gong Oaansurstur @msEn. @ Sirean

BmsssHem 1911 Cgm puflsr snniFaaiflCor gnag gL SHGRM MG g [HSESLD.
Qam_ipuiledlmEg) @\Sgiemereufliums QeusfiGuwimLd Hiflsir gjereneu gerdHe @& LwsTLOEDS).

7.1.12 gusmarsaiar alsngsiur@® (Classification of orifice)

1

Sjerenaill LTSS g0 (According to size)

) Sl giemer (Small orifice)

i) Guiflw gemerr (Large orifice)

Qg GBI LTSS Iped (According to shape)

1) 6L glemer (Circular orifice)

2) Qesueuss glemer (Rectangular orifice)

3) W&Csaremrs glemer (Triangular orifice)

4) sgglemer (Square orifice)

aflaflinifetr gjemioiswull QUGS iged (According to shape of the edge)
i) eniiemwowmenr efleflioy QlasmevorL giemerr (sharped edge)
i) oevafl GumsiTm sumuemL w1 Glemar (bell mouthed)

QeuefiGugd @uwishenul QTSSO 1p6b (According to nature of discharge)
) gmLwHm Giemer (Free orifice)
i) epLpdsire Glemsm (Submerged orifice / Drowned orifice)

epLplisirer glememumeorgy Guosyin @\, susnssearms UIflsslLGHNGI. Jjsme
3) (PUSID epipSHlujsitar giemar (Fully Submerged orifice)
3 UGS epLpdljsitem gismar (Partially Submerged orifice)
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7.1.13 sreny @maksid (Vena Contracta)

Qzmiiguiley o srer B gemer auflurs 9ws5s aflmsw st GauaflGwmin Gurs)
Sirsuggrenquilesr (Jet) el Lib giemer el L 58@G swLTs @HSELWD. TR STenrullsr
il LD @ @I @ S50 smhd allflSng. S sramquilsr ol L ahs @SSl
el GomndHnesT, 9|bs @l SHnE srenr @Gnissin sty (Vena Contracta) Gluwi.
7.1.14 Biuisd @) swrsmigksir (Hydraulic co-efficients)

) &mss @eoorsid (co-efficient of contraction) C,
i) Hems Geuss @Gsmraid (co-efficient of velocity) C,
i)  Geusfluii” () @smrastn (Co-efficient of discharge) C,
i. Hm&Hs Gewraid (co-efficient of contraction) C,

sreorulilar efewrm SH&ESH0 UGSl GMSSLG UTLUSEL0, glemeTuller
GNISHGS 6o B LTiL&@Lb 2 sTer alldlgin g @LD.

S|Sreugl,

_ Smewy GmISSILTLY
GlememruSleor LTI

F(H555 G6mTEHL Cc

Cc = am&s& Gmrsi
ac = ST GuISsLILGEUTN Sraugssmenruils (Jet) Ly
a= glemerulleir (orifice) LTy

C. ulilstr w&iy0.61 68wl 0.69 sueniy GCoumiLiblLd.

ii. Hlons Cous G ewrsid (co-efficient of velocity) C,

ST Gn6sSH0 Coueaflowmin HrusdHer G Sme CossHnen (Actual
velocity), Gasm_um’ (i SHleneGassHneE i (Theoretical velocity) o sirar efléflgin gy @ib.

S|SMeUS),

ST GnISs55H60 Gl Sleng Gaisd (V)

meCous Gemwrad (Cy) =
& ) V. GCam_um’ () Seme Gausin (V,, )
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Vv

C, =
Y J28H
V= Ouidlms Gousld

H=  giemer aufliumiggsolsor emowsSle0lmngl Sireugdlsir GuomumiLaieniy
9 _6IT6IT 2_LLITLD

Cy uflsor w&liimeorgy 0.95601(mEg1 0.996usmi LomYILIGHILD

iii. Geueflf_® @ smraib (Co/efficient of discharge) C,
Slewereufliirg GQeuaflGwmin HrousdHar Gl Geausfluihi&en (Actual discharge),
Gam_um_(H Geuefluii” His@to (Theoretical discharge) 2_eirsr afl Hlgio gy @tb.

S|SMeUS),

Gl Qeuafluii (Q)

Geueflui s @ewran (Cg) =
GCam_um” G Geusflui (Q,, )

_ Guinuriiuere) X Gl Slme Gausid
Gamum”Guriy x Gamum” (HdHms Cousin

d
C,=CxC,

C,, - Wlstr w&liumeorg 0.6160(mEg 0.65 suemiy LommUEILD.

7.1.15 gusmemanfuiras spi”1ib (Flow through an orifice) (uL1b 7.5)

o -
/| %

/| %

= ———— L/

| 41— - - - /]

/| I /]

4 %

; H /]

/ ;lC JET OF FLUID
/| .

/]

/]

/] VENA

L/ C CONTRACTA
77777777777

uLLD 7.5. Qs ipujL6ir o_sirem @it Flewer
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uL @b smigupiteriy q@Ebis Qsm it QE@uUSEHEH QI L NIpe GT 2 6TETSTS
&mGIcouma. Gevsmilsflmig Bfér Guew’i 1o H 2 ursHed @miusrs shogs GemerGsumb.
Srosmuiledmig QauefiCugis Hrassreomuilar Liuae] @GBSO L @1 SHolmEg giememidlsr
(Orifice) uptiuemmauai. @sopw gnbllsEE. G& GCugi Gopis CC smmid GnSEGORILIRD
GmpEs UCF Lmiuemadsl ool Sngl. @EEmE@ Qaul® CC wmarg Csmmuors gjenemufsr
afl L Shleb Lmehluwiemey HITHSI0 @)H5E10. CLogrd @)&EMISE G g Hiraiddlsr aakeauma Lrsguin
CrymaEanLD, @namurSad LHDID Gl Gahigdhsrann RmsE0. BéEnkE ol ipamarGL
sfswn &(mé a0 (Vena Contracta) ersrGmma.

uL S smipueruly Co mim UGHESG OS5 AFbdmbsipl STSsTemTTS
yeflriy eflnsuliams safissafiursa)n SpGErréfin QasSimgl.

R o Aaul @ utlpe LuTpul @ drassrar efifiig Lelrny oflmauilame £
Cpréd) FissUuGS DG
QiiGemrell FL6TUIME LWSTLRSH

@dle Z,=7,
LN TR ¢ B¢ T
pg 2¢g P8 28

B Z,=7,

Y Vr
pg 2¢g pg 2g
S
pg

b
re

=0 (usf) wetorL6v LSHW)

Va2 Lam Sl Gungy Vy oy erg) Ulss@smmbs iy sterugne Vi e himnaflgs eflsomb.

2
H+0:0+V—2
2g
H=Ye
28

Cam_un_(QsdHmaCosn V, = \|2gH
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7.2 @prui anfon umuidge
(FLOW THROUGH PIPES)

7.2.1 @pmu(Pipe)

IS5 Hlameulley SHrausms THS5E5E e ep L, (UTGOITS oI’ L algal
GN5E&S CamnSmss Cameam,, LMiWS sSLSHmw Gumil (Pipe) sTerm o|smpsSGmm.
Gumiler Sirand wpuennwrs BNt Gurg w (i 95 GUMINILMISFE sTeTm
IS SLILEILD. &L @Lpmuile Clasain Siraussled @uwsoLrii (Free surface) @IS SMG.
7.2.2 umino 1" 1L_g st aisnasseir (Types of flow)

) Tl gL' L 1d/ 6p(Qriie gL L LD (Viscous flow /Laminar flow)
2) ur&leveor spL L 1d/ Gammgefliy el L1b (Turbulent flow / Non-viscous flow)
1. ur&lwed @LLLb (Viscous flow/Laminar flow)

e gL L1, LTy Semenns@ 2 L Ul (b eblomuiler g8 uTsliue ULLD g
RUEIG L LD sTartu@ld. efl SE0mhg) HGnmT @ s$heE S gig & GlesmioGLmyg,
SirousHleper eaiCamm gaflyn sarsbsamm 2 drer LuTmsemus seily Goum uramsuile
GSDISEIL_Moed GlFgILITEITTE 95 “RUEIG @LLL0” sTerllbin. Giysrmsu(h erstor 2000—sg el
SIS @\(H&5E80m Ipill QL1 LD LYRIEG UL LD sTarLLHLD. RUIEIE 6L L Lmsarg) SmeGaisi
SmmeuTs @\HS@ELh CUTgILD Lirliue Serenin giFsLors @\(meHELn Curgid souGEnS.

/— DAY FILAMENT
) y 1’
2 i

2. @snigefliy @lLib (Turbulent flow) (2)

flLs5lEns LHCHIT @LS55ME Siraub glps Gawmid CGurps, Srausden o srer
speuGlour(p geflyd Sersblserm 2 ser LTmgmLg HedT Goum uremguil GmISSHL®H
SUEMENTTES;| LI6m6NTES) GlFsugyiLomeaTTey )& “Clambgeflliy sl L 1" eTeoriiLi(piLd.

Giyeereb (R sT650r 4000—29 Sl 9|SH\HL0TS @)(H&HSHSH6n gl 6L LD GleMh STl 69 L L sTEOTLILIHILD.
Qamgafliy 1L slir Gurgl sy (Eddies) 2 mourd) @lgeamme Gumwarailes gymmsd @hpli]
UGS S set0rL STyamhisefleTms 6 (kIS 6L Lorsrg) Glsmhsafli gL L Loms ommi.

/— DIFFUSED FILAMENT




) HmsGousin gflaswomELo Gurs)
2) @muilsir eflL1b @emmuid GUTs)
3) drsusdlsir Lm@Hlemev @smmud GLITg)
Gipsormeb (R sT6vor 2000(LpS6L 4000—5S6T @)\(HiHST6V HlTaeL L LOT6wT S LomMIS60 Hlemsuulsh 2_srems
6T6ITM] & MEVITLD. LOMMISH6V [Elemeuufleh 2 6T 6L L LOTEITS) R(LIENS 6L LSS0l QlEmbSefli gL L iors;

LOTmIL0- WAVY FILAMENT

©
7.2.3 dSiasl’ L HanaGaikib (Critical velocity) V,

@pmufleb B Lminkg @GLCUTE gjemwdiurer gL L1 (Laminar flow), Qamhgeflliumesr
UL 550 (Turbulent flow) mmid Gurg 2 siter HensCassHnE Sin sl Smsbasid
sTEUTLILI(HILD. @l V., 67681 6TIYSSIT6D GMILILIT

semflg QarnEmnm_ifsr Lip Sie| s L Hens Gausio.

V. =\ gxhc

he = SeusL gy ipid
SiinsL L HenaGaissdlsr eusmaser (Types of critical velocity)

) Sl e slL HameGausid (Lower critical velocity)
2) Guevl L Siiey s L HenagGeusid (Upper critical velocity)
1. Spw L Sire) s HawaGasid (Lower critical velocity)

Qsm_r&flurs @b genwdiumer B flensouilsy, Henswmmid &L Gmg T HLoGurs)
Symouisaflufled seoorsElEID HlemsGaisin, Sipwl L Sin| s L SmeGausib steriL(lo.

2. Guenl L Fire) s L SlamsGausid (Upper critical velocity)

Qam_rsflures @O gmmudurser Bi Haeuis, flemawmmid S LGmes Sretoy
Gamgefliurer UL Sma a_(HLGurg sansEHhn SHamaGausn, Guswl L $Hia| sl
SlemaGousLb eTeorILI(bHILD.

7.2.4 BiNuwied FNe)dbGaur® (Hydraulic gradient line)
6p(1, Simenr @LomuSlsh dlreuomeng Lmu Gurg) @O L GlenL Clauafluiled 9ys6r WSS

oL smLujtn, GLmGsmeT 2 WFSmsID snl () CuTE HemL&ELh WL lpener @@ Car®
Biflufled sfloysGar® srerdlGumn gagl @b Gumuilsr auflurs umuh SrasSer WSS
uieL GHILL @ Gaefluiiy sSaTsSH G mUUSCHTL I @\([HhHg suemFUiLLL
QeniEgsg Cam g6 GMisE CamiLgms Sl &@L CammELb. (LLLb 7.6)
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- TOTAL ENERGY LINE
\\[
\T.E.L HYDRAULIC GRADIENT LINE
\
pw+v?/2g \\ [
B vi2g
\\ 1
e \\
Piw
—
1 \-
—
MID LINE OF PIPE \\ 1

uLib 7.6 fiflufiwed sfasGar® upprd GQurgs b Csr@
7.2.5 Giorgz DhOP® Gxr (@ (Total energy line)

e Srmenr GYmilssr aufliurs Sreauorerg umyn Gurgl @ sumTUmNS GaHm i
(Reference line) sdl(pbg CupGamsr 2 wimd 9|sswl (O wHmid eflsmre] wiL b gy Swinibisr
&L (05 Ogramassmu uaGaum @ Gasflaafly sarsSl (b gjsmer Glamenrs @ Cam _smL
Qg g gLmmed G eTeoTHGmM. (LLLh 7.6)

Orss 6 = WSS LG + efeorey L L + GLoHGeTeT 2 WwiTLD
v2
Curss L@ = (ﬁ +—+ ZJ
w 2g
7.2.6  gpbpsd Gipin| (Loss of Head)

umiioiometg) @Gpmuiled Lmikgl Gsmeng (&G Curg) o aHlisELn allenaseflsre

2Hmeb afemrrSmg). @166 mmeb @Il sTaTLILIHLD.

Smmed @pinlsir susmas et (Types of Losses)

)  Qug @iy Major loss)

2) &my @iy (Minor loss)

1. & gmileSlesrmed erHUGLD @YUILS Seweuli (Sjdevg) Qugs @i (Major loss)

Gymilsr auflures umyn Sreud, 95 CQsm_Gl& Csrar®h @b LTing @G
2 ymiemeu (friction) rmuBSSHISINEGI. Iigevmmsv, Slireu LmilEsedle fnflgemey Hem eHLGEIDS.
@Ihs smLemu sursfliugme sHu@Ld @iy 2 rmieilsrmsy LG @ity (due to friction)
steTLILI(HESImS ) GLomil Lmig&60l6b s7DLIGILD Lobm EILpCIL|SmeTs ST leayid 2 gmiledesmTe sTHLbILD
@i g|SlsLrs @mULgTe @lgamer Giug, @l (Major loss) sTemm gjemp&sLLIGISIMS.

G @uwliurarg o rmiellenerl CUTHSS @HUUSTH SPSS6TL (FHSSHTSmSL
LIeTLI(h\ & 86001 &EEIL_6VITLD.

) Lmidl GlauilevGus ¢g,gEmn
2) Gsdlov - H5HmD

181



2. Sl @p (Minor losses)

Gymil umb&ssls Fiempsuruiled, Geuafleuruiley, Gymil SleGiysr allflausmgev,
GNIG S, HEOL_S6IT, UMETELSST LIMMILD GLpmiil Emiy @lemsuoriiL &6 LISTLHSSIRUSTE &) Hmed
@iy gou@Hng. @sermmse gouG @uliumerg o pmiellerme gouGid @iprismueil
GmmeuTs @mUusmd @smen Fm @uliysst (Minor losses) etsirm gjemypsaLLbElsrmenT.
(UL 7.7)

INLET
REDUCED ARCH

SUDDEN EXPANSION

v v / ﬁé/ﬁ STOP COCK

CONTRACTION

. N

OUTLET
uLid 7.7 Sl @ipiy eyHu@Id @IL_Hismei

7.2.7 @pruiar penorbs sppere) (Wetted perimeter)

Gumile 9SS RO Sraud CUTSIMITS JS6T SHMETE] (PLIEIHSILID HEn6sT 555
QamsrorGL LMy, @Gmuflsir Heneohe LGS “Frg smmere|“ eTerdGomb. @& “P” sreorm
sTWSSTE GO _IuREnE). (LLLh 7.8)

[
|

d

uLIb 7.8

Gymuflesr ol L1h “d” eTETMTE, HISHEMEOT (LYEUGILITE HEmeTSgis Qemeinr® @@L ireuh
@O ugHilsr smmere P = 7z d.
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7.2.8 @prular Fyref bl %bg)l'o (Hydraulic mean depth)

Slireu U L SSl6m GmISE G B urliuerelh@Ln, H|S60T HmeThs SHMeETa|&HELD 2 66T
allflgsemg ermafl Biflius gy srHGmmb. @lgemen “m” eTeTm TLSST6D Gl&e Galstor(HiLn.
@lgsr 9“1 Q@d.

ury (A)
S|Smeug), (m) = —
rrre Simmere (P)
_ A
rd
z d?
-4
nd
d
m =—
4

7.2.9 o ymiiaflormed epuBID D HP Giprin| Hreid O abuisr g,&Hyib
(Chezy's formula used for determinationof loss of head due to friction)

Sema Geustd 1 =cVmi, GP\wHE)
V= SlengGousio
¢ — Glgsrdludlsor Lompdled]
m= gyrefl Bifiied gy

i = u@mas sifln]

Lens:d giflany [ = ZIIL
o_ymieSleormsd 7HLHILD h — v
Spbmed @it ! C*m

7.2.10 o yruisierTsd eFdLIHID ¢gb,ri),ms'\) Giptisnul srgmib L riedulier
F&Eyid (Darcy's formula using loss of head due to friction)
v’
5= 2gd
b = o gmiieSeormsd FHUELD LD @hpliy
f = eqmieyé Semer

I = @pmlsr gemb

V = feme Gousld

8 = yelufity WwESsib (9.81 5./69.%)
d = @pmuflstr o951 ib.
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7.2.11 gyruisdmbzs GaiefGuignd Bhsr ojere) sragnd L riadullsr &,5H5 b
(Darcy's formula for finding the discharge)

v? _

by = B8N
QeuefGuibmid (discharge) € = AXV
v _ e
A

2
v? - %
V2 Q2

o
Q2 16Q2

1l
——
i aI\)
N R
{ »
—
]

3
[

N9
rS

Lidlufleir giosirum_iped iy, v

= 2gd
16Q*
z*d* 16 f1Q?
= 2gd T 2gn’d’
2
y 2
124

6T.&IT.4

150 1hl.8. eflL(pid, 100 Lf. Fempd 2 eimem HSmLLl L Gumuilsed aflarmes@ 2.4 L.
Coussdle B eips Oemmm@smsrg. o rmiafsme gou@D oLHme @i sererblasTm

&reuurs. (2_miie & flemeor f=0.02 660156l SMeITa)

direy :
GLpmuilssr o9l L 1d d)  =1500.8.=0.1516.

@\pmullsar Hemo (1) = 100 L.
Biflsor HlemeGousin (V) = 2.4.6/aA
2 _qmiie| femeor (N =002
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Cgemeu 2 mmieilsmmed sTHLGID SybHmed @iy (A, )

2

2 ymiisfesrmsd eFHLIGLD gymmed @upii (7 ) = 2ed

v
he —
f o= 2gd
0.02x100% (2.4)*
= 2x9.81x0.15
by = 3.9.5.

6T.&HIT.D

300 vilf. efl L b, 400 Lf. Bemph 2 smLw Sentol’ L& Gmulled B afleormge & 191
LT GeueflGumSngl. 2 pmiedsrred ssHUELD @S Semeulil Serésl(his. 2-rmile] Sensor

0.02 steor&; QasmeiTss.

Sirey:

GLpmulleer efl_L_Ld (d) =300 LHl.L6.=0.30L8.
@Lpmullesr BemLD (I) =400L5.

QeuefGumu Efei oemey  (Q) =19168)/6f =0.19115."/)
2 _[miie| lemeur (f) =0.02

Cgpeameau : 2 mmieilermsd THUGID Qyhmed @ipiy (/)

_ o
124°
_ 0.02x400x(0.191)>
12%(0.30)°
=10.00 6.

hy

o milaflesrmed 7HUIGLY QLDmed @Wpii| (A, ) = 10 L.
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6T.HIT.6

300 wl.if. efiiL b 250 Lf. Berpd Glememr 6@ Gpmuilsr @\mEieflsEpsSamL G
o miefermed sHUGLD WSS Coumur® 1.5 8. 2 gmieys Semsoremw 0.04 eremrd Glgmezor(®H
QeueflGwmnd Biflsor gysmemeus sewrs S (His.

Sirey:

GLpmuflsor Sl 11D (@ =300L0.16.=0.30 8.
Gpmufleor Bemd (1) =250.L0.
2_mieSleormed e7mHLIEID

IWss GCamur( () =158

2_rmie Fleneur (f) =0.04

Coemau : GouefIGumd Biflstr gjerey (Q)

Lmreflulletr ¢g,Gelmd ,
2_mieflenTed srHUGLD LMD @lLpri| he = fio

12d°
he 12d°
o -
7l
i /1.5x12x0.35
0.04x250

= 0.07 &.0./efeorimig.

GeusfGwmd Biflstt gierey O = 0.07 &.8. / ol
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oT.&5IT.7

150 16Li6. e opid, 60 1. Berpd Gsmeir SlemL L & Gumile @@ miefl Glem ipuflsr
IplILTsSSl0 CummSsILL (), BT euaflnsim_susHe Sokg el Qsrerg). Gsm igullgysT GLpmuilssr
ouuSSHNEG G 3 18 2 wmd B Briwiu’ Gerergl. 2 mmies Hemeremw 0.04 sters Glsmeoor(D),
I1&Gymuilsr aufluirs GeuafiGumin Biflsr garemeaus searsslLap. (Flo @i smer Safli&Hsea)Ln).

Sirey:

GLpmuflsor Sl 11D (@ = 1501618 =0.15.6.
@Lpmulletr BemLn (/) = 60.f

@S semeoiiyy (h) =31

2_[miiey fleneur (f) =0.04

Czema: : QeusNGumid Hflstr gjemey (Q)

Lmrfluller ¢g,SSNTLD

i f10°
12d°

o gmieilermed FHULGLD Qymmed @iy A 2

h, 12d°
Q =
fl
\/ 3x12x0.15°
0.04x60

= 0.033 &.L0./elermg.

QeusfIGumiLd Fiflsir gerey O = 0.033 &.14. / el
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6T.5IM.8

50 LAl.f. &Sl L b, 20 1f. Ber(pid 2 sirer 6 SlewLto L & @Lomuiled eflewrme&@ 3 it
Coussdle B 6ues Gameamrhsterg. Casdlullesr mledl C=60 sterd Gamesor(h 2 ymiaflsrmeo
eTDLGILD @ILCILS SEMEVLIEHLIS SHIT6UIT 5.

Sirey:

Smullear oSl L_Lb @ = 501618, =0.0515.
@Lpmullesr B (1) = 20.f.
QsueflGwmd Fiflsir HemsGousin (v) =3ib/el
Gaerolufledr Lompfled) (C) =60

Ggemau : 2 ymilefleormed erpLGID Qyded Gupny (k) = ?

v=C\/m

2
o el G 2y @it () = 2o
m
A : < d
gmaifl Biflwsy gpipin m = 2
_ 0.05
4
= 0.0125m
) _3°x20
T 607 %0.0125
_ 180
45
h, = 415,

o mieSlsurmed sTHLGILD Qybmed @piiy f, = 4 16,
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6T.&IM.9

300 1618, el Lpid, 600 LB. Berpid Gsmemor epqp @Lmil 3 1F. Biio L Goumiuim smL_&
Qamevor @ysor® Hiis Cam igsemer @lemsoorsdleormg. GlasrSlsiv omlsdl 60 ereors Glsmenor®
GLpmufled @I Bifleir HlensGorsS6mes &Meu o.

girey:

GLpmulletr Sl L_Lb @ = 30006, =0.3015.
GLpmufledr Bemd (1) = 600L5.

Bl L Gaumur( (h) =3.F

2_rmile Fleneur (C) =60

Copemeu : (g Lpmuiled sp(hld Hiflear HlemsGousin (V)
v=C{mi

gqmafl Bflued gupn ~ m =

h
i a2 . 3 _0005m.
1~ 600

= 60v0.075%0.005
= 60v0.000375

= 1.2 1f./ef.

Gumuileb @b Fifletr HlemsGousid = 1.2 LB./eil.
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7.3 SHrsvaumul anfl Limuid-gs
(FLOW THROUGH CHANNELS)

@upmsirsEGur gng OsubnmsursCar gmuobs urmguflar aufiure B
susflsirLsusSnG $Hoks Hemeouled LMIFFNISE 2 6TMEGL QUL SMSCIL  “Smsueumil
gL L LD” sTeoTHGmTLD.

asmeeuruilesr oSl @Gl ustaflllgin Bflear HmeGousn wrmSns.
@oudaun, srrefl HAmsGCussmsl vwWaTUGSSIGW 6TOMT &IT606UTILIS ETHL
aulg eumLSSLILI(HIEleaTmeor. smeveurmuilsd Glaeogyid BT FrmeoT L L S 2 ML ILSTSeLD, Smeor Hif
QeusflGummsms 2 mLwgrsan, Hiflsr gy, Smstue, usssaTlln, EnIGE Gl GHL
uriy gy éliene Hsmewnrs EHUUsSTED THSSS Gsmaramiu’(H algamussiubEng.
smeveumiled gL FBirmeorgy LieSlufiiy elleneullsor epsuLomaGeu LML M.

Qar®sagsTer GnisE GeaulHluriuere| (c/s area) oML ser&aflai(slope)sE s
IFls B QeueflCunmsmss CFlgTe, 9Bs aumissTalsT Gne@L uflommrssng
3|5 f5 86 GMSHE6L (b sTerm) Gl
7.3.1 &swsvairufer Liyi’i](Area of channel)

smevsumuiled umuyd Biflsir GmisE6eul B Lrlisnu “smrevsumullsor LTl sTeireElGmim. @8
“A” e1edTm TS STED GMIINILILEBEIMGI. @)560T 9|60 “&.15.“ gy GLb.

7.3.2 &rsvauruisit hbeneot bd &Ppera] (Wetted perimeter)

geuorewiii  LMYGEUTE mememudanlpil Smeoeumuilett @GMIGEGEF SmmeTemaiG “Fré
ammerey” eTerHGmmb. @\g1 “P” stetrm sTpS 5T G ILGEM S @S6tr SjeuE “U gy @Gl
7.3.3 aywah Bl %b!-‘plb (Hydraulic mean depth)

srevsumiledr GMISGSE (G uriiinG, HoaThE SHneTaSGL Gl G 2 srer
allflgin “arraifl Hiflwsd gy stamiu@Gin. @g) “m” et & STe GNILNLIu@SEImg). @)ssor
NG “UI g GLb.

S|Sreug),

GMISG0L B Ly

- gl Biflwed gymb = ] ]
b6060THS SMMEIT6|
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7.3.4 srovauruier b GaefGuippdhang srswr 2 Hanb Gaaluisr Fd5Hy1b

(Discharge through channel using Chezy's formula)

@FerdluflstT &LoesTUM(H) v==C M
GeueflGumn Bifler ooy Q@ =A XV
0 =A XC mi
Q0 = GeuefGumud Eifler gerey
A =  ami&samedlsr LT
C =  Gssdleiv Lompledl
m = gymarf] Bflwed gpipin
i = upmss sflay

7.3.5 FTSIYewT HTeVITUTedr LIyriL] (Area), hsReol bdh &DDATR]

(Wetted perimeter), & ywa-f Bl isd %b!plb (Hydraulic mean depth) &rsmIb F,55yib

afl B|ESGS6T GlFsususL
afleusio (Trapezoidal)
(parametern) (Rectangular)
LFLILIeTeY A=bxd A=(b+nd)d
BEVeTES SHHeTe) P=b+2d P=b+2d\1+n?
gnmel Bifllued gyipid _A_ bd m _A_ (btnd)d
P b+2d P p+2d1+n?

1. QlF6U6IS EUIMLIGE6D

2. gifleus 6UMLIS&H60

191

n = gifloussHer L&ESFET6]



61.5m.10

R ClEIns GNISHE algal UMLSSTsT 9|s6uid 4 8., i 115, gs6r LBmsE &flay
11000. aumi&smeoled B Heonng e@emsulln GlausfiCumn FCrm L gemmeus Srers.

Qesrdlufledr Lompfled] 50 eTevrs; GlSHMeITS.

Sitay

UMLIG SMTE0l6aT 3|&560LD (b) =4Lb.
SUMLISSTe0l6oT Q101D (d) =1
U(hen&& &ifley (i) =1/1000
Qesrolufledr Lompfled) (C) =50

GCxome : QrsfiGumECT™ L eme) (Q)

GUMLIGETe0l60T LITLIL

E606TThES Shmene]

gnmart] Biflweb gyipid

GleueflGmin KCrmL gjemey

er.&m.11

(A) =bxd

= 4X1=4 g.f.
(P) =b+2d

= 4+2(1)=6 L.

4
6

> v

B

(m) = 0.671£.

C

= 4x50, /0.67x%000

= 5.2 s.b./efl.

Q<
Il

418, gyppd, 118. 9yesser gsBeWd 1 : 1 uSsE sflsmaub 11600 L@RmeS sflemaub

Qarawr_ @ &flous aumissrelsar Gasdlullsr wrledenw 50 sars Caram® IEHF Fiflos

eumilsgmedlear FGTM L gjeTemends &Tetoras.

Sirey :
suUMLI&STe0l6ar Qpioin (d) =4k
Jllp SHSH6T I|&6VLD (b) =11f.

u&&& gfley (1: n) =1:1 [n=1]

LRED&EF &iflay (i) = %600
Gi&sroludlesr Lomphld] (C) =50
Caemeu : gifleus sumiisamedlssr FGTm_L gjemey (Q )
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f— b —]

gifleis aumilggmedlesr LTI (A) = (b+nd)d

= [1+(1x4)] 4 =20 &.4.
HENaITThS SMMeTeY (P) = b+2d1+n?
= 1+ (2x4)V1+1*> =12.3116.

gymai hiflwsb Lo (m)

R

0
23

1
Cmi
= 20x50‘/1.62x%600

= 31.8 a.fi./el
7.3.6 opf) Adhsar Gmish@ Gan’ HsoL w1 Esrsdairus (Most economical section of

(m) = 1.62 1f.

Il
> o

GeusfiGumd FCrmL gjerey (0]

channels)

e GIII L @nsELalGl uriing, v@smss sflalng womin ey
GssHnG (Co-efficient of Resistance) giflsiLgwrer B GaueflGnHmid @)m& @ Lomermey,
I|5EMI5E&0a 6L 98 fssearomsr (Most Economical) gmis@ Glaul L@t

0 = ACmi

— ac JA
p
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7.4 bflwied Guibsymissir
(HYDRAULIC MACHINERY)

7.4.1 Genpi'ng (Pump)
sigedlufledlphs LMingdne oubmed uflurnsms THLGSED Bflued Gk
@emmin ereariLi(bLd.
Quidlr gnmme SAuflwed ggomers wrHMlumwsgs & s ey s
gLl L SSle (kg GLosulo L SEME 2 WITSSHISNE 2-Sai &@madl @snminsl srsrini.
QeusuGoum susmasiimer  @smpltlsefley GFwsu@L eilgn LHNID SETEmLSEmETL
QurmSa @smniismiu Caimb6lshi&s Coustor(hid.
7.4.2 Genprniufsr Lim@Lm (st (Classification of Pumps)
1) @LOCuwrss @emmin (Positive displacement pump)
2) Grm_GLr smLsurLhls @emmLil (Roto dynamic pump)
1. @LUGUuITEFSA @epliSlullsir auemsseir (Positive displacement pump)
)  uflrhay @esmin (Reciprocating pump)
i) &ipe @wss @emmiidl (Rotary pump)
i. uflorh GenmLis aienes & eir
)  qnmneaiemer uflorhy @smn (Single Acting reciprocating pump)
2) @n L allemer uflommm @smmidl (Double Acting reciprocating pump)
ii. ipeb @wis s @ewpiidl (Rotary pump)
1)  usbedlemert @emminil (Gear pump)
2) Geustr@emmini (Vane pump)
2. G GLr snL_amiflé @enmini (Roto dynamic pump)
) eooweiloss @emini (Centrifugal pump)
i) gFssHme gl L @emmpini (Axial pump)
7.4.3 Bsmpiniuisir alsndsssir (Types of pumps)
7 uflommy) @enmini
2) eoweilse Gammind
3) Gl @emmind
4) gypdlewrm @lempridl
5 Ifloid susmss gydletorm @emminsl
6) uevedlemennt @emmLiL]
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Gleaplilssr (pumps)

! v

G @ CQLWTES) Glemmlid Com_GLr eoL_eon s @lemmin
(Positive displacement pumps) ( Roto dynamic pumps)
¢ ¢ oWl E Gempind
Lo @emniid o (Centrifugal pumps)
(Reciprocating sgoguse
pumps) Bempod SiFEELL @il
(Rotary pumps) > (Axial or propeller pumps)
l l J’ ¢ J, LGS i (Sjeveg)
. . .. cA L5 &60h gL @emmid
2fgipem@  dlgem  uSGlaL Bsmeotimesr LM & lplLl (Semi axial or mixed flow pumps)

@opidl  Gepidl  Gepidl  gocnegy  GeuefiCuin

( Piston (Plunger (Bucket @eopiif @eopiid
pumps) pumps) PUMPS)  (Constant (Variable pumps)
| delivery pump)
Rosmelsner @ oL sflsner
urflomhm @enmiud uflomb) @enmind
(Single acting) (Double acting)

1. gpempaileer ufirpg @epiid (Single acting reciprocating pump)
J|emioliy:

L&ITS 2 (HeweT GETMET 2 hg S 66rm (T LfsTayid He(HLLIe
QurBssIL I HEE0. YsrCarrsdl Bo@muweurg Heor 2 MlEh&in e i epms
o sraflS@UpTSa|D, (eTCamsd KemutuTg GaaflGunmid sam b eypeawns By
QeuaflGupmIdLIgITSELD IMUSSIL g HEHELW0. @ammL er 2 flgh&n @ymuyn, (Suction
pipe) QeusflGummid @ymuyn (Delivery pipe) o @ememuiled @lenemrSaiiL g h&H@EL. 2 ha
Ser(h, @mansEGh sSawhn wronds (Crank) epeowrs seaw@Ler (Shaft)
Bemeutr SH&LILL g (6GLD. emLoILS S0 @lsvsomosy &HEM elleodsiTsT SHLPEILD LITHMESLD |SEIL 60T
S lglll @lemeorGL S @hs emellemsr Lflmhmn @smpliiaw WpamuliLhSsiEng.
2 15 e GlFoId grrsms aiFs aarHepmd. @g LTHnEs essrsHar ol LSHnG

FLOLOTE; @588 Geustor(HILD. (ULLb 7.9)
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Gausmev GainyLh eflgLo:

2 hg SETLIerg eungUSSD HsarGarmsd memunturg, 2 mamamuilaisT 9|wssLn
suaflosor_e  9|WsSSmeallL Gmpars @meES. Glgarmy GaaflGunmid seurL
e UL (), 2 Migh&id Seumid SmssOu @), Siraiomsarg o (menstuilaist @l ussiuhiSng.
@g16o 2 Migrsin afFe (Stroke) gGW. 2 g SeTLTEg (PTGEMSS @I LILSED
GB&HUELTE, 2 mamemuilaist WSS IHSwrE), @IS Srarons 2 MEps SeTLLD
e LI (), GleuaflGmmid seum b SinSsLLBiSng. @seurme 2 (menaruilsd 2_6mam SlreLomenrs)
QeusfGmmI GYMisE SsmarluGi&Eng. @5i6a CaumGunp afFs (Stroke) 9@
wron&fer @M sYnfurars @@ 2MeEpsn bonw MG CasfGuDmb Csweme
Qelwssss8. 2 Meps afFdlsar (Stroke) Gumg Sreunmearg o hg Sevomgsr SlsTGer
ComsTgamm LoTHmESler GeusLd GemmelTs @), &sCaer(hl. G SHNISHS R 2-Ehs ai&a
30605 e( GleusfGILmm 65&Fs 2 amLw @smmiid sp(m aflemert LiflLommn)] @emmiid) sTeTLILIEILD.

/ DELIVERY PIPE

DELIVERY VALVE
h d / CYLINDER ONNECTING ROD

CRANK
}/ / /_ PISTON _ / (®)
7 \\

A A \
—
_\ \\\ )_ //,

o 7
PISTON ROD =T

hs N\ SUCTION VALVE
|-—L=21—.—|
<— SUCTION PIPE
/_ SUMP LEVEL

uLb 7.9. gpespsailener Liflrpy @eepius

2. @ soLaflewer ufirhy @il (Double Acting Reciprocating pump)
Gouemev GziiiLb aflHid

@ eLallemer Liflompm @eminll @uniGh wpeamwrarg enemelsner Liflommy
@opifowu 55608 @lHh 2 Hgsammesr @mUprisaflgid menpairuiey, Gleusflamuis
SEUTLBISET @) E5LD. 255158600 (LPeTaLd LSleameniLd K& HLGLITS 6mLMLD BT 2 ilEpaLiiGlo
Gumgy, Lmmid Bir QeueflGCunpiLGEnE. @serme Bif QgL g CleusflGunEing. speiGlaum(m
spnfuilagrn @@ 2-Mlegps ofFs whm EmOaelCuny 6fFs EoLGlLmSng. G5k
GeusfIGmMUILELD Bifldr geroumserg) sememmeilsner uiflommm @smmindl GeuaflGwmmnn Hiflsor
I|eTemeuLIGLITEL @) LTI @Gl (LLh 7.10)
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@eopinfufeor B QeusfGmmi/elesrmy = manNSE GeuaflGmid Biflsr sergjsrea,
X s(meNl6aTITe 88 SHMILD &HM)IS S letr
6T600T 600115565
_2ALN

¢ 60

A = 2 mwememuilsir Qo (R Cammm&dlstr LriLeTey
L = ai&dstr Femd
N = @smniiludlssr wrpmés BLblSSME snmid Gastd (rpm)

_|_..

DELIVERY

VALVE
DELIVERY CONNECTING
DELIVERY,
eV —l VTN ROD

T PISTON ROD
SUCTION _|

VALVE SUCTION
SUCTION VALVE

7 PIPES N\

uLLd 7.10. @ri oL aflewer uflwrpg Genpiis

7.4.4 ®mTpy1s @ Hswal(Air Vessels)

uflormm @enpliiluiled umuyd eisn &ms @amrs @Gamnemiu flarsd Gl srmnis
GOemer LweTLRSMG. STHn GGemauurarg 2 @emsmullssr JmSHled 2 Mlersis GLpmuiGeu,
QeuaflGummid GpmuilGeor 9jseg @reaomemGr CUTHSSLILL g ([HSELD. WSS Clsmevor,
sropley Hiriuiu’ L smmms Ghemauilsr geliLrsd Snlitlmears GlgTeore (S @ELD. @6
auflure i 2_stGar mienLpwGau (o) CleusflGiL GlasbaGaur (igujd. (UL Lb 7.11)

(@\&560T LILLIGIT S61T

) Gsrr&durs dimer Lmyb aiss5ams IjeflsSng).

2) GeusmeveniLl SewflELnss GmnSSHnE).

3) @mplfmw gHs Cossln @& EatasTh el &senigw LMiFFma &alisSHnsg.
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Gousmev Q&b efGLd (Working principles of Air vessels)

QeuaflQunm eiFHsr o emrssndlsar Curg, 2 kgl Somh WHSSHSSIL I,
aflsmsLLgmid & Curg), Brmergl, srrafl HosCassms ol gbHls SHmaGossgL e
GeueflGwmmnn Gymile GlFsogid Gurg gHsliugwrear B gHd CuTBSSILLL STHNIS
G Omauilgyst piemypud. symsifl GausflCwppsms ol giflsupwrsr B srhnisEHemauile
mismpEngl. CeusfiGLnm) aiFfs @rsm_raig) gmn&snilh @bhi&sSEIL 6T (Retardation) 2 L8
&oT(h) K& (KL CuTg) sTMaerGal STHNISEGHemauuis Callsasiul L Bir QauaflCupmis @Lpmullsr
auflurs GleuaflGmin o566 srMNISEHena GuT@kSSIL @I SSnE s ClausflGumin Hiflsr
FmsGousin synafl HostussdnE swunrs GmseL. sarGal, GausflGumyid @Lpmuilsr
auflurs GeusfiGmd Biflear Lmu efsio Frrarsmrs @)(m&@LD.

DELIVERY VALVE

/— PISTON

_ o

PISTON ROD

SUCTION VALVE

uLLb 7.1. srhps GG
7.4.5 gpsmpaisnsr Lilrpmy Gopinid wpyud Gy s1_alsar ufiorpm
Bsmpiniow QrniHss.

LeTolT enenmailenser ufllommm) @enming @irsoL_ellsmeor Liflommm) @emminsl
1 B eIC @I GleusAlGwimin B Gam_ikg CleusfIGmnd
2 GleusfiGwmno Biflstr gyere) Gempey | ehampelsner uflorhn @ampill GauaflGwnmib
Hifletr gjememeuiGLITeL @) Lo
3 2 hEISSMTEST  @EGUDD WL | 2 hEIH Sempsr GELUDEPLD Hi Hibyh
it Himbud
q Gousmevglimesir (Efficiency) | GousmngSimsir iflsin.
GLDY
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7.4.8 iwu1ai0E @, Hsnping (Centrifugal pump)

enLowl @fleus ) aflsmaullsar smysouTLona @IS QLHMENN JYLDSS LMHMTE LTHDILD
uminoeliued GukEm sniowinilsude @enmiud sreniL@i. (L b7.12)

— -——_«—W/— DELIVERY PIPE

s DELIVERY
CASING I/_ VALVE

EYE OF PUMP

h, SUCTION PIPE

-

/—FOOT VALVE AND STRAINER

uLib 7.12 muudeose Qepinfuiisr urskisr

ouw fleda eaplfuilsbr urshiser
&ig6d) (o) @wé& (Impeller)

2 _emm (Casing)

oLl (Strainer)

a fl¢h& @Lpmil (Suction pipe)
IpdEseum_Lb (Foot valve)
GuafiGumgrd @Gymil (delivery pipe)
Geuaflamiln sem_io (delivery valve)
irzrer @iugd) (Prime mover)

& J U e 8=
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sl (o) Quad : @5 @mpiniullsr @guwn CUTETHGI. SLPID LTSLTET @& L
sabsemer (Vanes) unsts Glameorgl. @@m el Leaugal sl Gumsim gjemioLiller
@oLCu Qarersdlurs Qeaameraurer Habaer (Curved vanes)
I|MLSSLILL g (HS(SLD.

. 2.eop : Qusdamu spilusterés 2 emmp (Casing) gy@L. Sipdlemiu (SHLHSI6TET 2 6mM
sreorlL(ID  @umems aufiGwger B sipetty GlFssin. @ser urliuete| Gr &ms
@eerus, Gusors Gsrimd bar Gsrorsflurs olflumLhg GlamsmmGL
Gm&EGn. @Ho sronsgmer wHmn WsalspsFl Leare GLTeTmem e
I|WLSSLILIL g (HS(ESLD.

. o flGss Gymi: Sear Spursn e BT flmaulGor (9) @ HaThhiGor @msELD
Gururarg ‘o Mlensd Gumi’ aardu@n. @s@ururerg B Heam (I)
SemrnPlelmhs @eplflulisr mmparuise aumr @m&SGL. Brrerg, B
BsmevwlledlmEs1 @emnliise @gsir auflGw 2 MEssliLbhSms.

. agaly: @& 2 M Gumilsr gpurssdla QuTESsSILLIeMmEEL0. Fld HssEL0
QUL sememuld, GLenusemsmy algslly @emplnluflaer meopu efllmod 5655,
@mnill LpsemLwmoe GFweLL @)g) 2 saSns.

. pSsarLid: @5 asllesE CLDUDSSN GCUTmSSIL IMmEEL. @ 6@ aufl
SOUTLLD 9j6vevgl SHl(L @weor seumLLd sterLgmsy B GoGeom wppw G selflr Siflmkiss
Qrwrgl. @de B sda gou@n Gurg wiECL wsaflspsdl (Priming)
SjeuhLorEimg).

. QaeflGupgid @ymil : BiBmaulslmphrear eag SeamnildmEEesT @\wWsssUILGHL
Brmerg @wsSullsr epeoors  spnmiul (G @eoniiludlsr  Geusflaumfedmrg s
Comaurar QL 5HNEG Iong 2wurssnGg Osrar@ s Guruiing
QeusflGHmID @Lamil 6TesTm) G

. Qasflamilp saum_ib:  GeuaflGwmin Biflsor geremeus sLEULESS CeuaflGLmmID

Gyl GummSsILGHL Sam_S5SInE “CauaflGunmid seum_Lb” srery) GlLuwT.
. Urgrer @uédl: @mpiiow @uss o gaun WarGurlrGrm gemg Iyuils
EeoredlGenrr Ny ment @i sTeT LD

waaflspsd (Priming) :

@il @uISsEs SusEGueT 2 MesGymi, Gmmidl whmn GaeflGwmnm

Gpmuisr GeuefliGumm euTedey eusmy 2 6tem LGS Sluamenm GleomsaiuL Geosmpiw

Sirugmss erear®h Hriyausn@l Guwr (pseaflesngd) srarlin@Glo. @\ser eypeln GLomssstor

ugSuflaerst srmm GeusflGmmiL (B @enms s Gaustongin Sreugsme EiLinGEnsg.

200



Gousmev Qb efigid (Working principle)

@epiilemw @S psr WHele Gauaflamils sam Smg e Coustr(Hlid. Sipsdl
@wsourer Goussmg Gubmel s Geauaflumiley sam _sms Snhgell. GeusorGin. sipsdl
Mg sLpsaismsd 2 ennullaisT @)\m&858m gl B(H&ELD, 2 smrulasT s &gl HHSEL
smuweilg@ gmell SHoLssng. @samy 9Hs IWSSSSIL I, DD i B
Qam_ihg) CleuaflGlm|Eing.

7.4.7 sowwiaiend @ Genprnisnwiupb, Liflrpa s lsmuiu b
TILICE AN

ol soLwailus@ @enmuill ufiorhnl @emmin

6T6UUT

1 GBS LITSHBISmETS 3|85 UrshisEmens Glsmeton (HLLISTE
Qs memong (HLILGTEV [Hlifomeotid Gleiioug) Bifomenid GlFiiinig) Sigsorid

Slg 6UTLD |6V6V.

2 60T TEML (G MMELTEIT S @\ 6tr sTEML G|leLh
3 s S6mUTLILLD, IsuSleumrld | HiFle SemiLTLLD, HisvHeumyipn G eme.
GCaemauflsosmen

4 | gfsurer unyd aiESmSUD GONES | GoUES b  elggmgiur, IEleomer

LB GsmeverLg) (B GlsmeurL gl

5 Coliiomeomid Gmmey Golinomemn g|&lsin

6 urmofl&@Ld Glame Gempeay upmofl&ELh Gawey 9L

7 IWEHS By @mmes @ein IWES By @lemmEs (PTG

8 3|5 CoisSHe0 @ULkiIGL0D. GODHS CoussSHle @InkiGL

9 wsaflepsd g G emeuuflsbsmev.

10 | smns5EHma Cameauisheme SMHNISEShime Caemel.

| Smer Gmmey Simeir ojein

12 | gurighturg AT &saueTld | 9|HlsS Seeid CHemel.
Copemauilsemeu

13 | Qamikg umi&se smsny uflompy @splifulse Camikg

umumosd 5@ e umud
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e\ 6orT & & 61T

LGS o
gflwrer aflsm_sw C5MEOSOSS TYSIS. GiGIussor 1
) eflLgdolmng Goun @I 55D 6lpll LMWL Gemsni GlaTstoTL g .
3 Slreutd 9 umiinin ) s emorevufit FF) 6UITLL
2) glrousdletr 9L SSUllsT YOS .
9) SH.él./s.18. 3) B, @) 166 levrmip/&5.15. ) BIAALS,2
3) gmubfler oLigH .

4)

6)

8)

9)

) 1000 HAE® ) 1000 HALE? @) 1000 HH.B* ) 100 AL

WSS LGl eTerug .
Mg M A P
W 2B 3 8 M) w

greussmenr (Jet) afl L merg) gismerullstr a9l L 55b@E
3 Geumu’ L g 31) &LLd @) nflug) ) Guflwg)

Gymiled Syeud ELOUTE Searg LTmgmus Sailigs ComLmmsuilo GnssH b s

ebon .
3)) Camhgefliy el L1 J1) RUHIEG @LLLD
@) urhiued gL Ld ) UmEleusund; epL L Lb

Beneummid sLLGmSS Shewly Camhgefliurar UL 0@ wrmoGurg eHLELD
SlengGousLomsorg) 6T6ITN)| BEMLPSSLILIGILD.
3) Garhgefliy HansGausio 3 Sialsl L SlensGasi

@) Gueuwo' L e &L L HenagGesio m) Sl L Sirey sLL SlamaGoaisi

©ymiled Glum @hply shLi SMT6UTLOTSING).
3) 2 gmieSleormed e7HLIGID @Lpin | 31) Blemipsumusledley srmuGin @i
@) Geusfleumuiisdled sTmLIGILD @lpii ) @il @lemevorinSled syHLGID @lpriy

oL augau@Lpmuilsar el L1 °d’ eTeaTmITE) B|SH60T FHTESHMETE] S SLD.
o) 7d o) bxd @) bx2d ) %
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10) gymefl Hiflwsb gy i .

) QsuefIGuimid [Eiflstr gerey Glsmeememe|
SlemgGousi =» GNIS5E0nL B LTLLeTe)
& FF T SHDMeTe ") GNISG0_HIILTLILGTE]
GMIS G0l (B LyliLeTey FF TESHDD6ITE
11) eoww eflwdg el Lo seEsmes Qeream® sipaih ursn __ fTarLLGSDS.
3) 2_om 3) giLgedl @) 9|9 &Hs6uTL LD ) 2 Ml@h&iGLpmil
efl@m aurmsmgsafld aflawefl ogiGlLisvor 1

1)  UMiSS60T SH6TENLOS6T 6TEOTLISTT WTeme ?
2) Fiflstr sTemL_&GLd, semr gereiih@GLd 2 sirer ellflSLd eTsaTearGleusiTm IjempSSLILIGSMS) ?
3) mmIstT GUITEHIL Setoreuntiileh GlEEIGSSTS JWSHGSLCLTG I|He0 Sevorsufiflsor ojemey 2 Wiy

SITIJ600TLD 6T60TGOT ?

4) glemsT auflurs GaeflCwnid Hiysu sreor (Jet) ol L gHlsL’sors Gmnid @ 55D

Gl sTedT6OT ?

5) dreu L L SHletr Glewrmeo () stetior 20005 (&HMMEUTS @)IHHSTEV G| 6TEUAMS GILL LTSS
SHSLLELD ?

6) geowdHurear K Haeouled, Hemeo LM SLLSMS dLELOLTE SeursHGHID
SengCousEm@ Guwir wrg) ?

7)  SlmI ol eTMLIL SMTeuormigeiT @M 6tor(h &Sn ).

8) uysilufiiiy WpO\&sSSl60r S eTearer ?

9) GFsieus GNISEGSCSHTHM UMLISSTE0l6T HEM6THS SHMHMET6 SHT600r 2_HaILD (G SSITLD T ?

10) &ipedlufled @mhg LMILSSDE YDoed LflminSms sOLGSEID Biflue @uibslyédlsr
@ eTevTeUT ?

1)  ersusuens Liflomhm @enminuiler Bif e Geil® GeusfiGmin ?

12) souweilesE Gaminiuile 2 Mlgrs Gumis B @soarsourg Caiiu@Gin Clawmss
@it eredTeur ?

13) steueuEmS; @lemmLiluTled smhHmIsEHlema: LeTLHSSLILGE MG,
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USSH- 2y,

efl@m aursdutisaflsd aflavLwefl. LGIiGlLicsr 4
) o ) SLi5S ) L5

2) susmmUM) : 3) uriy @upellme 31 upLlaTemL

3) euemILY) : 3)) ur@Eleney ) IS Limipenio

4) susHTL) : 3) SjYssid 3 Jjwss [

5) cueHLY) : 9) Crss SWSHDL ) PSS LW 2 WD

6) GlLn @\Lpii] 6TEITMIT6 6T6HT6DT ?

7) Sml @i eTeoTMEL 6T6dT6T ? LIL GG 60T afleurfl.

8) Gumils 2 Tmiaflermsd FHUGLD gyHMED @lpli STewT 2 Galn Lrerdluller (5SHTSHms
TS, oSasTer Gluibisemer 6Sl6TsE 6.

9) Gy ausnrs; :
3) GLpmuiler HEmeThS SMHmETeY 31) Gymiler ggraifl Bifliue gyl

10) Gumiled @Gin Biflstr HemsGausid smemr 2 ol GlFadlav (GSIHTHMS TS, IiSlaisTer
GMiGsemeT aleTs G 5.

1) @iy suenrs; :
3)) uUMiI&&TEOl6HT [HEN6UTHS SHHMETEY. 31 aumiigamedlsar symafl Bifliusy gy

12) of 586 GG 0leuL (DL LU STEVEUTLI 6TEITMTEY 6T6aT6MT ?
13) @emmidlgseT sTeusumT) aumSILIGSSILIGISsTMenT ?

14)  gnmpaiamer uflorhmn @smpin, @m s aflener uflorhn @eming gy Suamem
eUIhs ?

15) eowweilse @empiniuile “wpseflsnsd sermme sreiTer ?

16) sTOMS GbemeuuileiT LiLssr eTedTeor ?
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sm&Eswrs aflenwefl. &iGLisver 10
) eppdlsiter FemSHeir epsirm Fleneusemar LLSGIL 6T 65675 E5.
2) gemer (Orifice) sreormmev sereoreor ? g6 BrGlaualCwpmsHe Carlum’ @
SmeGousssSlener sl S@ELD (enmemiL L SSIL 60T aflaurfl.
3) et euemssiTen [BifliLied @ smTasmiS6T Wmene ? 66T S 6.
4)  @pmuilssr umii 6L L SE6tT amSS6IT WTemer ? afl6TS (&6
5) SieysLlL SlengGeausLd sTemmeD 6TeoTeuT ? 2|GH60T NS ES6IT ITsne ? a5l6TE &6
6) Hiflweb sfle&CHTEH LMHMID GLoTSs MM G&HMm_ig smewT LIL L eumThS) aTl6TS 6.
7 snmpeismer ufiormn @eniuilensor UL b aiemihg) efleurfl.
8) @ enLallener Liflrmm @enmiifullsner UL LD eusnrThg) eflsurfl.
9) euweinse @mnini CFwusu@ib allssms UL LD aiamrhg) aflaurfl.
10) ufrn @oepifuild STINS GO aanNEGL LWaTLbhSEnG ? 98 Cousmsv Gl
ol 5ma alleur.
1) eowweilse @smmi Lo, Lflommm) @lenmiSleniwib erif(bis.
12) srer Gmssi (Vena Contracta) stsorLisnssLl Ln] LIL SSIL 65T 6T(L)G15.
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afifleurs aflenLwefl. @1Gussor 20
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@ihmeauils 9560 CLTES 9|(LSSLD, J|(NSSEMLIL 2 LD Y SILIINEDMS &T60018.
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205



6)

8)

9)

10)

1)

12)

400 1B. Berpid, 150 LOLLA. oSl L (pewLw Sl L& Gumiledlmng Bir aflerme&e 35.4
sl Lt eT6iT eilFls 550 B GouafiGmSmg). 2 mmikilsmme sHUGLD gLHmed @i
e &EI(H1s. Lmien) (5SSl 2_mile| fene (f) =0.04 stars Glsmers.

400 8. Berpid, 200 Lilf. efl L b Qametr eh oL sugen @Gpmil 2 L. Bl o wiy
Coumpur(® Glsmeor @irsior(h B Glsmiilpsmmer @lmeorsElngl. Oi&EWwTuilsr aufiume
umo Bifler gjememeus; &6vorSHE[HI5. 2_Tmiley Femeor (f) = 0.03 sterrs Glameis.

50 LBWf. @Sl L (upid, 20 L. Fer(pid o 6irem 6 @Lpmi 4 6. Britol L Geumiuim” smL 2 smLw @,
s Qs g semer @lemenrSElng). Gleedlan auminium’” igeb omilsdl (C) = 60 erers; Glametor(p
Gmilsb b Sevorsuuifleir HlsneaGevsSmes 560158 (5.

60 oW, el L (b, 30 LB. Bempd 2 6rer s HlewLio L& Gymufled Bir eflarmes@ 3 L.
Coussdlen lps GamsombsTarg. Gaamdlsv sumiiLm ipesr mledl 60 sTsord Glametor(
2 miaileTTed sFHLIGILD ZLMHMED @ILHLIEDLIS ST6HT &.

Qasusus smaumilst gisein 8 1, gy 3 1 gL ST Lbmss &fla) 15@ 1000
Gamegor, sumiis&medled Bi [lemmigl ebiemsuflsd GeausflGmd [Biflsor gjsmsmeud Setrs.
@&erd) eumiiiim_’ g 60 Lompdled] 55 eTeurd: GlSHT6TS.

2 1f. gupuid, 3 . s B 1 : 1 usses sfland 2 mw sflaus smasumullsr
uhems& &fla] 16 1600 y@tn. GasSlullsr mlsdl 50 erers Glemeor(h e smeveuruSleor
BGrm_ L gjsremes Sirevorss.

6 . g@aup, 4 . gy, 11000 u@mes aflmaun Glermm. @@ Csinss
smrevsumuilssr EGrm_L gjeTemeus: SevrSH . Gl omplsdlsmin 50 sTeurs: GlameTss.

816, 9p&s6eT YBRWILD 1: 1US88 Fiflemaud Glamston_ e siflaus aumigsme 218, gy b
2 emLwgl B hmsuie u@mss gflsmen 1/2000 sters Glameior® GleusfiGumin Hiflsor
J|eTemals semrsSl(bhis. Gladls Lompledlemiu 40 sterrs GamsTs.

eflemL_s6iT

Yo 29 39 4r 5o 69 NG 8o Y W)= 1) g,
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VG, - VIII

OBGHehFTsmsd GLITPuTui1sd (HIGHWAY ENGINEERING)
8.1 gﬂ@a&fb (INTRODUCTION)

B (perCarpmsHle, Goliurs GummemmaTy WatGarmnsSHln CuUTSEGMTSE Lis
WSS UkiE uSHSENSG. 6ThS 66 B lger GuT@msTTSTT, Glemflsn, Feups LHMID SemEsmy
WTCaTHNSS NG CLITSGMTSE CILIHLLGIE) suSHSHEing.

8.1.1 aimyuisnp (DEFINITION)

GEhIEpamsmen Glumpiluiiusy steorLg) eGlausfliLgd) LHmId wemaliLEGHUTs jemL&sULbin
smemegafler augsuemoll, omueilb, SLLWTET (PmDSET HNID 6TEIET CUEMSILITET
gmemsugseisiT Lpmorfiiy gy Sieimemm _6Tem_&&iug) L @LD.

8.1.2 sremevr1 GLITE @1y dHr P NuiedLjmsit (CHARACTERISTICS)

1) &riser, CUmEBSISHT, wI&HEGS6m, @raor( LOHNID EPETN FS5HT  6UTS 60T 6,
lvmi@assre @WSSIE Osmalu@GD euerpsHsT GUTEHTN IMETSSH 6UMSL
CursGaITSSINEGLD FTameua6T LG I(HISl6TmenT.

2) @UGursEursms @ruloBlmowrssr, aflwrear HlmaWwBssT, gimDLsn ssr
L HwanmiL s UIIHLCUTE) HimLssa|b, uymoflssah fyiepagsrGn Gurgiorers).

3) @51 Cama, asdl&ECasML LD SHlnsLomninISHSTeT IMLLImL aILhIG SIS

4) @ilurs Ganhs Cgmemaen| LILETSSINE Fmmell CUTSGTSSTO CEHILD GmnSnsg).
sTQlaumerfleb, smemsuuiled GClFsugID uTSeTRISmeT IenL il Goustirgw @I SSHCGHT  Isevg)
I18MG s 9|mEIGa 6T(hSG1& Cl&svsv (LiguLd.

5) @& QuTgIn&semmev 6TaflSHle0 LILGTL(HISS &8 g1l GLITSESUTSS QG LD.

8.1.3 srsmesaisr Lt ser (USES OF ROADS)

1) Gunid smmsflgb, wWHN STokiGallLId 6@ KL FTmR Il BTl smLLl
uTgISMILSE 2 g6 Hmg.

2) sLLL syriems& Fpliums Lpmoflss 2 s dlns).

3) ellwmumy womid GuTeTTSTT aueTT &&18(5) Emenas6T 2 S Sing.

4) iy aumSWTaTS S&H60 GISTLIL (eTCaTDNSSHNGE STmaLICLITSGMTSS), lemeuTLLEF

TSNS 2_56]SHME).

5) Gunmsufe Hem_&@W eyl GLTELSmar @ LUGSWIOIBES LHD UGSSEHSHS
Gl&memor (& Gl&suen 256 EHMG).
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6) amemeseT ClFsigan e LGSl Hlowdlliamu 2 WTss 2 saldng.

7)  speuGlaum(meau(mLd [ev6w L(hSGIe augd) Glum STameus e 2 g6 lermen.

8) B&IEISERSS ML G B aTliumms Csmimu sHubhiSs 2 S5 Sins.
9) SMEMEVSET HMTLITTES HSH6.60 CSTLITSG 256 Eng).

10) CmEHEhaTEmeL suETTES) 9|EhEe0 nIsSlem gSlssHmg).

8.1.4 GhHui Frsmevmeaisir @yedTYl LODPYID Qe d
(HISTORY AND DEVELOPMENT OF ROADS IN INDIA)

QursEsaTaSTOrT LHNHID aoTIUUT  gSpeurmmigs  &l.p.3500Ca6w  EhSurais
FTEMST Q(HHESMSS ST_HEHMg). BIEGIETTT sTeorm rem um_srmelled 2 sirem mmEse 6TeiTm
EBIL_5560 £).(1p.27060 GlFLDMLOLITETT FTEMEEMIL HIEDLISS. FHENTSLIG GLoemfli steirm yraflsor
Ws s YMESTTET STamSSILT Sl HTH IYTSSETaSND g @GL. EIHETedls
gremassflsr gsmb, urly, CursGarsg sLGUUT@G ubpmu Qb snmssT
aflers sl _(erarer. &.19.27060 oCamsi Ko Freme Ijemolien sOLIGIGSermT. GLogy|LD
UL STSEHN sTaamseflar @munrssflan afliCurssisEpsens Hlpo S
LONTRISET [BLLILLL 60T SemeTLiLenLbs eufiiGLurssisaflst aushssns, 5 &b (s 7 &b,
gmemev @lenLGlauafluiled Skl &SETThISEmaTS &L lp 6UTITIT.

Gurseomur gy & srosdh @RHLTails sTmaussT Hm aEmEs b
Guayd @laurser sTas5Sl 24 Tl FTMRSET (PSS HSTAISMEMLLD, LOThSITAISEmETILLD
Emeorssen. Caarogr (gfl eredrueur s Beor CmEEHeTemvmW Gl&TSSS T\ (HES
TS IT 66T QjemLSSTT, SHGLTE NH1 stem gjempssOLGSMS.

188560 L_svame Il Ll gl Lommtd LomBleo Gumginenfls giemmeniu sToLIGS Sleorii.

192750 gmussiu’L Gowst Slllly LT g 2 6T6T STEMESHT LHMID SFTEHED
WeirGaTmmin GNSs ey Gunbsrer®), ufligmramer sMtSSE. WSS STm
Bmieusrin oM sTme YCuTsmars Sl s WanGu 1930 wHmd 19356
I|EDLSSLILIL L 60T
shsETHsrD (Golden Quadrilateral )

SBRISHTHSTLD 6TTUG| @IhEImadlsr (p&HEImbaImisemTar 196060), (LU, QSTRSSST
LM Glesrensr g Hiuaimamm @lmere@n CEGIEheTma JmuiuT@L. @\g @ihSureSsr
BsiEufin GrGiegsTamng S Lwrgh. e 60,000 Gsmy GlEwaild mrTg/gum aufl
allenyaiFeTene EmusEL Ustflemw Glemson_gl. 2008 gy Hloveuriig Hm iger 40
s50ilflg CUTSEGMTSS BSSMIS HTNSTSHSH6T eLpsold GlFaTmisToTS.

uUSSIL CUHRSIRSHT LOHMILD SONUPSESERSSIMLGW CuUBHSSLILLL
gifisurear Gurs@aursdlamer @hssmsETNsTLraTg EnellujsTerg. @) %6reLpeL
weflaiseEnn, Qur@laeEnn sepswomear popufle @nHureinGsr GC&mawpHng.
LIS &HEhSE aflu@lugme, Brilger HANupsrrsaflsr Glgmflseeartsssi,
Couemeuauminiim@n @emer 2 gallwsmsrgl. aflsusmilsar ghiseaflar allenerhgs GLTRLSemem
QU EETRISERSEGLD, THNILS SmnUshIEhsHEL Hoawempullh eflmrarstahsgs Case
@81 aufleiESsI6TaTg. TeTE6M, KT Lg 63T QIT[HETTSTT 560 QIS SRISHTNSTEF FTEHESETTEIS)]
g eueTiFlemLILE ClEFiiig6TaTE).
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8.1.5 prayfl i’ 1 1ib (NAGPUR PLAN)

@ireir_imd 2 sl CUTESEGL NG, HLLT(H STane LINMITE G mmnenil 2_6uuTihS5g). 194310
@ prsyfluile wsHu re gmersg wrHle WLOHDID LTSTET FHmemLoLl
QurlureTisEpl Sabgs C&STATERL QMG WLIGETLMLS S lipgl. @& %Ter
RORISMOTSSILLL STeme (PsiTCaTHNSSInsTs S LB (UL g pund JEL. BES
LTETH (LS50 20 gy amHSHSTeT STame (LPaTCaTHNS S L SHms 0GS558, Qemsew prayfls
&1L 1d sTeorHI Gmmid.

EraLifl i1 G$le0 S & & eorL_ & ITLOm6urial ST 621 & SLILIL_L 6 :

1) oo wmEpr@® @hsurelpsrer HGLmiS s HiiemukiseEnn, CmGEssTma WLHDID
UTeEISEHSSTET  allurhgsT, smme GUESTmseT wHmnLh srme  ElyeerkissT
S Hweumenm uflhglenremius Clsilgg).

2) ammeseT GuTginrs Gadlu CnHEheTems, Lmblo GCIkH\ErFTeme, LOTEOI L STemey LoMHMILD
ST FTemev 6T60T EUEMSLILI(HISSLILIL_ L 60T.

3)  sT606UIT 6uEMS FTemevEemeTLD EloLomenr edlifleur &1 Glaiinu LifiEgIemr &S gl.

4) wsHu gre, Cufiu sremasEnsarear g HH Qurmiysmemyd TH585S5 ClemsTar
ufiglemrsasiuT L g

5) umflv ors wHM sTMEsERSSTET (WL HHL CGurpimuwyd gHns CsTsTaT
ufiEgIenr S Lg).

8.1.6 srsmevsallsir alsnasgssit (CLASSIFICATION OF ROADS)

8.1.6.1 gjsmuwailLb HEd QFweLrBsamerLl QLTSS FTeneodseflsir 6w 6T
i) Gl QmEEHFTEmESET
ii) Lomfleo QEGlEhEFTEmEVES 6T
iii) Lomeul L GQuiflusmenevssir
iv) LoMEmMILI LOTEUL L SFTEMEVS6T
v) &l Freneusse.

i. 65fl QBB IEGHFTewe (National Highways)

@emar Qufiu gempysmssT, GQaaflErlG CEGEsTmssT WHMID WwrEleo
SEMMEENTRIGT g Sluamemn @mars@n eufiu sTaasst g @n. Caflu CRHEEsTme
SMDHSULSL @rstor® aflll Lrens&ememud, susSlsnLowimsr &L (HLomeTSmSILL wHmnid Hmhs
GopurlienLid Qg (5868 Cousr(ld. SSIL s CaFiw CEHIEHEFTmN JFDLOLILIGMHSTET
BlFlemin auLpriiELD. mfle 9|78 FTensusemeri LTmLoflsS @ L.

ii. omfleo AEREhFTeme (State Highways)

@smeu LMbluSSMGET 2 66T LTI L. S6NMLILISBISET HDID (PSEIL HENTEISEm6T
RETMIL6T etTemm @memrsSngl. Guad, Gsfu CEGEEEsTmauld 2 sirer (P&
@L_misememyd, wHm wrhe CrGEhFTmaOsmTD Emarsfng. @gan Ghiurs
Emauflliramsemi ClaTesTiy. & (ELD.
fii. oreu’_ L Quifiu srensus 6T (Major District Roads)

@men LTSI (9) BTl dwurd gmussiu’ @ urmoflssiu@Eng. Glme
LOTEUL L. SEMEVEHLILISEIGST, SIILTUTT MLOLGISET HMID (PSS @) higer o dliemmi T
EmamsEng. @ema GCafw, wmflo QnGiEssTmasear nmin @uflsd  Hleneowrnigmer
@\emetor 55 M G
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iv. .oemmI TeUL L &FTemeu&SIT (Other District Roads)

@emeu SrmogHled 2 srer 2 MUSSH HmI elwrury @)L Kigemsr Lomeul L Guiflw
STENESEHL6T LHMID wible QnGIEhFTmRSERHLDID @lmamrssins. @meal GmDbaLIL &L
sMNaTemell uFlsmuwid, geer( (PUmLSEL aursarl GUTSEGMTSSNGL  LWGTUL &
&g IGTEHALD @558 Gouetor(HILD.

v. &y FTene 6T (Village Roads)

@emeu s(h, SIS emE LHGEMTETHIL I, H|(HEEVISTET HSTSSIL I @)enemors:SleoTment.
@meu smamensll LTLismLGT (9) SHeamuiuBGSSIUT L wasrLrLsnuGT Gl&TeamTly (@)L
@emeu gLooEELILL L 26rym &) 6eTilILSSITeL HjemLsaULI B uymofl&eUubL.
8.1.6.2 sre sSLQurarsHDGU UusTURSSILGL OCurglsmerl CuUTEwSSI
&remev&6ifl6iT 6168 & 6iT
1) DGV FTENEVS6IT
2) &L gTameuseiT
3) Fiileneoor ClosmLd smemev
4) ST &Tene0
5 [fleu&de0 smmev

6) &lGloetor SMHSTEnTE STmev.

8.2 GpBHehrTensvuisr p)Guimb s aig aismiori]

grenouiler BGwmilS eugaIemLOLL] TETUS, I|ETERISET LIMHMID 5600 6mIS5E L
HeolILIL&&n lglll (&SI LiGSlsemer, gjsmliLimsrenio (Alignment). gmis@ea (il Lugdssr,
sS_& g hnit GnIsSHs6T (Intersection) Gursirmeunsmm efleurfliLgT@Lo.

Cnhessremeouiler SGwmbld eugsausmwlLTaTs Samplurs GUTSEGMTSSI
puwssniseaflo gHsu’s Gomasdnsr (Max. efficiency) Garam_graan, @Gmnbs
Glovailed gHls urgisTimus CBTHSSS SnigliSTSAD AlgAMLSSILLLSTS @)([H55
GeuetoT(HILD.

8.2.1 sremed &1°_(Hiomssrid (ROAD STRUCTURE) (UL1b 8.1)
SURFACING

SUBSOIL

UL LD 8.1 sTenev L (BlLomeorid
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1. &) 9pSsemd (Sub grade) : £ oeSBeMd eTeTLS (B BILDENSIITEET IjioHloumid.
@)gerGe sTamauilsr (LS SLHLOTATIN IMSMGI. (PSETELILITS, 2 aIThg LMD
susSlemLoILITeT 1 Bjip SS6THMSL GlLT (S5 FTemsvuilsar gy 6T HiemSmg).

2. sl Lenwe|(Formation): S 9jp556mS5Sle GLpLTisnU s L emLoe| sTearlGmm.

3. &ps gemb (sub-base): @& Iw55M5HDEL (Base), S swsHsm5HDELL (Subgrade)
@ e gmussILGL IYHS5S JYGW. SN IeSSHTD GEODAITET llp &6
J|emliemLId, GmDhES SMhIGL Serenwenin (Bearing capacity) Glsmetong (mhsme
@\ LsTuRSSLIL(HILD.

4. oupHzerd (Base course) : @gigmer smmeullsr s (Homar gsvSlourmia gy @l. @&
“soling” sterayLd QEBPSSILREMGI. sTemeull CLTS @SS sTenLsmil GLomLrL e kg
S oe55Ms5HNG Th58EF Gsmnts @ssr umflumg. @& s flemslis
S6OTEMLOGMILILILD, 606V LlemetnTi IS S6tTemLoemil GLopiTiLL 65T Ga&m(hisaL GLITGILOTST Siglosn
Qs memorig (1558 GaueoT(HLD.

5. Gawrerssniy 9|MH&@E (Wearing course): CuTs@asg Crmgpwrsl Lwefls@L GG
2 st @MIF 9H&G CslwTaTSSTI BHSHE sTTLLGLD. @5 AIPAILILITET LMD
Remeowrer (Stable) @uisssdlnarear sramell Lrlamus GarhsELn. BiiysT urlmus
QarearL @& JpsSsarsmsun (Base) S gusSsmsmsuyn (Sub-grade)
&L_Gau g Ele0lmngiL, wenip HfedmEgID UTSISTSSIDS.

8.2.2 Giosvaum’ 1L aismeme] (CAMBER)(ULLD8.2)

CROWN
ROAD SURFACE

EDGE OF ROAD :\[ EDGE OF ROAD

b/2 - b/2 =]

T

b =]

ULLD 8.2. GuedsurL L ausneTR]

T

a 2a

GLoGLEUITL L a6M6TE)| = 5 b
grensouflstr GMISG0aL I GuaGETsEEl @Gellks LTLSw, asmearsumssr UGSulsd
o witg ysmaflemw “2 &&1” (crown) stsordlGmmid. Guosbeum L eusmere 6TeiTLIg), 2 &&lemiLLd,
gmsmsu aflaflibLsemanub @lemsmr &Gl Caigsr siflay (Slope) oy @Lb.
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8.2.2.1 smewev Guosh surl_ L seusweraflstr IRC uSleir LfiEgiewysssir

1000e.8.66 | 446 6515866 &5

6. L ) Guosb LosmLpLl Q Qumi

6T6tHT. Cuoduriiflsir eusmas a6 Gumfley Gupid LOGBLLI urrhﬂlﬂ.! LD
. UG Hser

uGHa6iT

1 LoenaT, &L, SHlevmemLoliBlSSLILL L o6 1 @60 16 1 @6 24
2 fHriinlenemr GlosasTLLD 1 @60 36 1 @lev 48
3 SNTEFTENE 1)e 60 120 60
4 &llostn. HDESTNTE FTenen 1 @60 72 1@ 72

8.2.2.2 Gueveum L auenemreslei LILIGH S6iT
) Guiouriy, wepdi algsTans Jmudng.
2 &) IpsHs5ENG wmpbt ewhHikaGmng SHailliss, sTameulsr LU STRSMS
VLA TR
3) smemeuufleb Eiempuyid ommid CleueflGLMID eurseTL) CUTSGnITSms sraflsmai LNfl&ESng.
8.2.2.3 Guear’L cueneTeaileir 6u6m &6
1) aifleurer GLosueur_L susmere| (Sloped camber)
) Gmiymesr Gsueur L susmerey (Straight camber)
i) LeTGEHIT GLosheum L eusmemey (Multiple camber)
2) ausmemeumest GLosveum L susmene] (Sloped camben)
) iumi Guoev eum’ L euemeey (Barrel camber)
i) ureuemeriu GLosveum_L susmere (Parabolic camber)
i) BeireuL Gosveum L susmerey (Elliptical camber)
3) &l (h Cueeum L susmere] (Composite camber)
8.2.3 1fsns » wiia) (SUPERELEVATION)

ouweailosE olmautledr STTEUTLTS QITSHEIRIGEHT, FTEM6 616M6T 6 6fl 6o
QauefliLgHuldpig sflitgalp aumity @msSng. @rs elmarelembg WsTashems
gremsouflsor Gleusflafeflioy, 2 sraflaflnemuail shm 2 wWiroTs gmussSILGHL. @ma6w e
2 wire) sTeaTehlEm. (LULLb 8.3)

OUTER SIDE
OF CURVE

OF CURVE uLid 8.3 ilews o wire) W
Lilema; 2 wiellsr Qjsmme (€) HemTSEIL &S e60TL. FL06TLIM 6mL_LI LILGTLI(HISS60MLD.
V2 V = aungeur Seletr Gougsid (.8, / Loemfl)
~126R R =susmerellsar oymb (f.)
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8.2.3.1 ulews & wirallsir EeirenLossir (Advantages)

i) dlemLsumerayseafley GlFmain Gouswmer aursarmseflar Heneolls &6iremLoemiL
LTEAEAE AT TR

i) @ souweilasE allamauilsi aflsmeraigsmen stdlialeng epsvid sLosir QFSng.

iii) LAlems 2 wWife| MLSSILLL ausmsTasefle) suTSamhiseT GoussHmes @&mn&s GColstoipiLl
Ieudhuiflsusmev.

iv) wendi ereflFed eufiECamhsusTey, smemeuuilsar Gleuafladefiollsd LeTemd erouL eumiiy
@suemev.

v) Gausurs GlFmmId amsEmEsT apsHcur g o martLr afllagnsemer
IUMLSMES GONSENS.

8.2.4 srsmed @] (ROAD GRADIENT)

&m0 9|mLsGLh Henaguilsh 2 sem memeuuiler 2_witey () smpe| afsSmeew (rate of
rise (or) fill) smsmev &ifley ereorHlGmmd. FTemsvuilstr Bereursdlsd @M LsiTerflsEmsdlsmGuw
2 6Tem 2 1T Coumium_ leMELd, |6 HlewL Lol L GlgTameuailn@Ld 2 sTer g0 sTame “giflay
(gradient) steirm) 9jeoUSSILGHIEIDS.
8.2.4.1 sremev siflemeull LTHE@GLD |LbE kIS 6T
) Bt ComLm ojemLoliy ii) GUTSGUTSSI60T S6IT6ML
i) guGSuflsir wamyliGiumfley iv) 6Ulp&IT6L jemLoLiL|
V)  UmgIsmiy
8.2.4.2 sremev siflafleir auem a6
i)  @ugmL sifley (Maximum gradient) ii) #mo &fley (Minimum gradient)

iii) agmafl sifley (Average gradient) iv) gy ememin sifle) (Ruling gradient)
v) elldallusg aifle) (Exceptional gradient) vi) lgemeu &ifley (Floating gradient)
8.2.5 &m’" A b (Sightdistance) (ULLb 8.4)

gremev alluSmaS Salliés, suraer gL (HET smsneuilsst LTIl stélflsy 2_srer QUMLGMES
2 orihgl, Gl&weu, S Csemeuurer sremeuilsr emows Csmilger sufiurs ojeTSSILEHLD
GpmensusmeuGiu &gl gmid sTeTSIGMTLD

aumrE6a gL (HGT LHMILD HLhg Glemuaimh alusmss SeliLiLg L (HILosLsvTLs @)(Heu(HLD
grensv elldlsemer UlsTunm GCUTGILomer Sre YusTen (time) CasThSs suigsTs @ILSSTTL
@& Gauar(HILD.

VEHICLE
’ 1200 mm

G:ﬂm@ﬂﬁl Sm_& Gy
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8.2.5.1 &m_& GryHEHeor aem s eir

1. @mIsSH a8 g (Crossing sight distance)

2. sLeurg Mg g (Non-Passing sight distance)
3. sLUusm@flw sm & g (Passing sight distance)
4

. UssTL (b s _& g (Lateral sight distance)

8.3 OpHehFrTens 1" [Hiorear GLITmL &6iT
Qr@er&Teme L (HLTarsEnES CaHmeuliLbLD GUTLsameT SLpsSsTamiLd @) GlLmLd
Sifleysermasli 19fl&seomin.
1) dIremerser
2) Wemewriyl) GlLmmL 6T (2-—Lb) Blevs&60 GlLm(mLs6iT, lGlLoevrL .
8.3.1 srsma&HehEhEHTar By aruladn alsnddsir
STENEVS(ETHSHSHTET SITENETEMIL S1L)S8600TL aem&: SemTasL LiliflS&eumLd.

i) GCETMSSILLL LT SNE6T
ii) Slrememser
iii) LosgoTeD
iv) erifl 2_smev H&()
8.3.2 pevev Fyewenn & EHEHETN S 33 H %6

SNSHETLemel 65 BV &Teme  HrsmersEhssrar aflouliLGid LssoryssT ()

CaemeuILITeaTEmeL.
i) euedlsmin (Strength)
ii) slgeSsetTeno (Hardness)
iii) @lwevy s (i (Toughness)
iv) 2 6m&ELd Setremio (Durability)
v) lrememuilesr g uLd (Shape of aggregate)
vi) [HlevSSaIL 6T L (HILb LissorL| (Adhesion with bitumen)
8.3.3 Fysmensdkehdhmrar Garxamer &eir (TESTS)

s e Comgmerser grems Slyemer mSifluflsir (sample) Listorgemer 2 M1k ClEiig
Qamemousnsrs GunelsmeararLnGSHnsg.
1) B 2 plgpain Camgemenr (Water adsorption test)
2) dlrsmer GETMIKIG L et GETEHmeTT (Aggregate Crushing Test)
3) dlyemer Gomglens:& GaTgemenT (Aggregate Impact Test)

4) Gliomerg Gamgemen (Attrition test)
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1. i 2_pfl¢p&id Camgemenr (Water adsorption test)

2.5 Gl&.1f. (9)) 3 G&.Lf. LSS eTalsTaT PLIGITN)] (B|EVEVS) HTEIT(S) SHETEFFSIT SNSn6T 72 Loswwf]
Gmmid (oven) uleor ghidled 2 o maiss Geustor(hl. giGHeoT eTemLsm GMISSHS CsmsTsT
Goussor(pLd. izemear W, esirss. LIm@ s snsmer 3 Hrlser Hifle eppss Glain Geussr(hiLd.
I5s B 2 U pmitd S pLilseT YnnSTs @l([Hss Colsr(hid. IhS ST JeusTeEsEHNGL UG
sN&mer OS5 glewflume g & Coemr@n. o5 e il tu' G opemer W, eTers
Gismerer GousmT(HLd. BT 2_nlEh&iLd SHeiTemLsmILIS SL&EHTL (S ST SHSI6I eLPGVLD & 60T S SHIL_60ITLD.

. . . W,-W,
1B 2_lEn &L s5055L0 = o X100%
1

606V Slemermuflsr i 2_Mlgh&id &565510 |s6iT 2 6Tk sTemLuiled 0.6% &) LGS s L g
2. Srener QETYIEIGL Hpeir GFTHMmer (AGGREGATE CRUSHING TEST) (UL LD 8.5)

PLUNGER
C—T——— T ™TT1T
100 to -« 100t0 PISTON
115 mm 150 mm
_ % - / 7
/] | «— STEEL CYLINDER
1 W V)
% /]
130 to V) 150 mm |
140 mm % ;
/] BASE PLATE
/1 L/
/1 152 mm L/
i /) Z

VSO EEEEEad

6.3 mm

|e———————— 200 t0 230 MM ———]
uLb 8.5 Hrener CErQiiEGL Hner Gergamer

12.5 Uilf. gFovevsmLuiled GleuaflCums swipwgraain, 10 LA, Fomemuie CoHmiss
& lpIIBTEAYLD 2 66T SHlrememasemer Lorliflurs (samples) @ihs Cargmenrs s 615815 QsTsTsm
Goustr@n. gemeu 1000 e 1100°C eusmr GaLiuGiSH Gefly maussHULD
stemL Wil L& Sysemeor (W, ) steors GlsmsrGoumd. 9ybhs Gum@bLser 2_mememullsyisir eLpsarm)
g 9QSsGsems BHriuin’ @), esiCarm O&SEWL 25 won snfaomwul uwstu@SSH
GSHIL Goustor(hi. Slremaruilesr Glosd SsmErFmr emeusg Bl S5M@E 4 Ler g &Frs
sllemaemil 9|Hlsifl5s 40 L6t suenr 9|W&Galmesmiu @IbSiT&Sls epsuld ClFass Goalstor(hiLd.
CrrmiseUu’ L Sirsnearuilsar giseraer 2.36 L. gjaresTsm @BSIS ST&HsHIILT (B FsossmL
eypsd SOlSSLLGSINS. @Ihg Fomem aufiurs Geusflewnmiuc L gissraesr W, eter
st WL IL@Eng. Sremeruissr GQEmMIREGL WEOY SPSS6TL.  FOGTUTL Ip6iT  eLHGULD
U LR SHMGI. (UL LD 8.5)

Slremerullsar GpmmmiELh lmedr ol = % %100

1
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3. Hreners @S ETAT GLIFGIMSS CFTHamer (Aggregate Impact Test)

@& Gargemenr Hlremersaflssr Gusd “Gurgimas Gargmer @IIESITSST eLpsold
GeluiLbhEmg). (UL Lb 8.6)

@ns @uikSiTn smruils 2 miGiurs CLTESSLILLL 2 GemsSSITeomeaT 6L L 6Llp 6LDTSOT
IplILGHemws (base) GlsmeorLg.

Q@5 QI L algaiomsr @\ GleTeTsasT (CUp) RaTm eSS Gt (base plate)
HIfl50s056555568 ammsauwle (detachable) @mamsasiul(HsTarg. Iiger 2 6rail L pid,
Spip(pid (pemmGiu 10.2 Gls.f., mmitd 5 Gls.16. gy @Gl

13.5 56 14 SGeur eusmiy sTemLLLsTaT 2_Gours &SElusd (hammer) gsiTy) ClemkiE ST
aflam e se @omiuie aeflsre Bo@murm Imusslul@erag. s CsmsTaasmer
@\ememrasGLGLITGILD, sT(HSEGLEUTGILD, 9hs SHSHILMmOG ShiEGL susmsuile srall (key) eeorm

S|LSSLILL (HETaTS).
[ th n T ith ,
L | I
T ¢ i
\Jﬂ LIFTING HANDLE
1
: HAMMER
[}
L)
| i | |~ VERTICAL GUIDES
|

10 crh Dia
38 ¢cm |

e it

CIRCULAR BASE

uLLh 8.6 Gurgimss Gamgener

E\&Gamsmen SLssemr_sury QainiubhEnsg.

) @i sréss Giur_ (G s 12.5 LS. & CeueflGumsa. g, 10 L. FsoeenLulsd
Comiss gnlglGIoTar 2 aLSELILLL Fels6T Camsmars@ 2 U UGGSLILGEDS. Jjmmel,
1000°C (psev 100°C eusmy Llsor gyGindlsst (Oven) ewpsoms somi 4 WewfiGHTLD
Cauliu@Gssiu’®H Kstr GsfiralssUu@SnE).

2) 9ps Feoeoluflsir wrifl (sample) Glsmearsmefle meusaLLL (D), H6r g 6 SHidHlius

38 Q&0 2 WrSHImES 15 (peon ollp mSssiuGEng. sS55I eblard (Lsmm
allgpih smev gjere| 1656TTe 558 GsHMILTLOE @188 GausmoT(HLd.
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3) GpmmssiU L Hrmerser Camarsmafledms hSsIULGH 2.36 LS. gjeTaysTsT
EEHu sréEslGouri(h sahmami epold FOlGSOUGIHDE. SoomL  aufliurs
&6y aflyn QurELssmGssflssiu G semuil U@, Sremsmuilssr Gumgims Ll
&10& 8600 &Lo6aTLITL 19 601568 QUDILGHMG).
girsmerssmer GLoTgIms LS = %x 100

1
W =2 a5 Sirenemuilei 2_6uoT6mLOWLITEOT STEML

W= 2.36 LAL.L6. gjsmaysier @nSI STse  GIIUm(H sesvsnLuilsar sufliumrs GaueaflGuwniv
G L_s6iflstr sTemL

4. Ggiiorer GFrgener (Attrition test)

REVOLUTION
COUNTER

HOLLOW CAST - IRON CYLINDERS

MOTOR

S S

uLLb 8.7 GLoued Gaiiiomer Gemgemer

@I Cargemer GLaue GgliloTear Cargmer @uLSTssTe CleaiiLbhEngl. 200 Lol.Lf.
2 emafli_L_(ptd 300 LHL.LE. Ber(pLd, 9yg6ir 9&Fsistr 30° smileys GamrSmsiLn Clsmetor @\rer(h
QUL @)(HLOLITEVTENT 2 (ThH6METS6T 6( SH6voT(HL6T GILTHSSLILL g (F&H@SLD. 5 H.&). sTemLtsmsm
o s Srenerast (W,) eaiGourm o @ensmullsieTepnd GuTLLin@Gin. 48 il afllL b
speuGlsureoTmid 390 HymdledimHg 445 ST UMY TEMLWETAT QLM| GIILIL| GBS QLM
spevGleum(m, 2 (memsmuilesr 2 6rGer GUTLILELD. Ohg 2 (memerser srmafiurs Hifl585nE 30
W56 33 smmiseT GaussElw 10,000 smmiseT susnr SHOUILIEGLD. 2 (waerufledlmhg) sTO&HSLUILL L
GurLser 1.7 0.l gereyerer @ESILS S765 SLEUUTLH soenLulle FadlssILHLD.
goosuemLuiley GomSiysmer GuTGLs6T 2 007 maussSIULR sl @, g (W)
storLIL(h&m ). (ULLb 8.7)

Goliiomssr &5655L0 SL)S8600TL SFLOGTLITL Lo 63T eL16ULD SemTSHSILLILGIEIDS).

Ga\iiomssr 5605510 = {% X 100}

1
W, = @Qarhissiuc L wrlflulsor 2_smrenLoiimeot sTemL
W, = gsvsvsnLulled Cariue Blsarm Gl sseflssr sTemL_.
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8.3.4 srmds@ 2 Nuws (BITUMINOUS MATERIAL) LINGam g smer &6ir

SIS SE00TL_EMEISET SIT(h6@E 2T LflGaTSHmeTse gy @Lh.

7
2
3)
4)
5)
6)
7

dloys seremLo Gamgeme (Ductility test)

Geuliu @upii| Gemgement (Loss on heat test)

Lilgmeu Gamgemeor (Float test)

sar(himia|Lb Searemio Gamgement (Penetration test)

@lstremin GeiremLn gyndlujid GCamgemsnr (Softening point test)
senyimeir Gargemer (Solubility test)

U5 Gargemer (Specific gravity tesf)

B Gurgiaurs: GunGlameTEnLo (Lpse @lrstor(H Corgemerssmeri L allfleurssL ummiGLIm.

1. pAlays Seirewin Gargeaner

JemeymLISTS Srenil Glelslly (briquette) gigdl amisg ahSsLLGSDG. IHS
Broons aIbgl JmEselyn amr QussILGEDNS. oES
g5

STl OIS lg ST
IFs M50 farsms G0 gemg mseL aflaissemamin &L srersGmm.
Gargemenr 27° Glg. + 0.5° Qg Gawiuflmeouflan, @WsssS swigw efsb 50 Wl = 2.5

BITUMEN

- DUCTILITY.
VALUE IN mm

START

BITUMEN
BITUMEN

POINT OF BREAK

END

uLLb 8.8 @HlayH Serenwn C&rgener

GarhissiuL wrHflullslmrs GmphsULs gisapsTar @i sl 10 .. X 10 Ll.Lf.

LilLf./eflewrmg. gjerafaid Glaainuiu@Ib. (L Lb 8.8)

Slmlidsmomser GeweoLmigm@ smfler edlasserenoullsr gl 505 ol Gemmeurs

@558 Sn L TG,
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2. Qeuiu @pri| GFrEHeneur (Loss of heat test)

gmflsir rgifl (sample) siomyms; 50 £liymd stemL sT(h5815 GlsmererGausior(hin (W ).
Ijewg 163° Gl&.60 Ay B (sp6u68T) 5 Lo6wafl CriyLd 6, (H GeainuGeustor (L.
IS LorSiflsmw GlausflGw sTh&&IUL (b LisiT(HILD sTemL SmevrGaustor(in (W)
ELISsILGuST aHU@LD stemLullpiy gymbu wrlflullsr gemeilsh sTsunisTe| FHaisi
steoT GO LN S
£5,LTG6u 60 6TMHLIGILD sTemL @i afl gL = %XIOO
1
semd GUT(heusneTeT S (GLISsLULGL CuTg HuEL mL Gmne| 1 556i5550E

GLo6b @\(56886m L5

8.4 1psvr [Hsmevi I 1BHGHHIHND IOPMID FTe06Y &1~ (HIDT6ITID

ewTHlemelIL(HSSISH60 sTerTLG! BT LoHMILD CLITSEGTSST6) LocwTsmIs @ sJOLI(bILD sl

ailemare&Hemer &emme g Lostorenflsr euslemLn () STTHIEG SHmemeor S LILG g @GLb.

8.4.1 e BPemeor B E B 0601 GBTHEID

1
2
J

6)

LoeuoTsunfledT HI&(&) susdlsminemitl (Shear strength) gidlaiflsg60
1Eifleurmev sTHLIEILD GlLossTemLoITGLD SetTenLonIL 6T TS (@) LoLIg. Gl&iiige

CuTsGaTSSleTme 2 (H&EGmeGaT, GlalplisCaTT 2 UL TSI LoswTsuflsor @leT@LD
SetrenLosmiLl 9)Hsifl5s60.

Losgorsuefley B g|HlaLomeusmGsom, @smmeugsTGom sHLUbILD Lostoreufletr (g6mor LOMMILITL 60L&
&6l &g 60.

Curs G581 CsmeusGasmL Loevorsueflsor GaugdluiliLich LIsTTLISemeIT LOmm| 6.

1Biflsormev Losuorennfled sTHLIMGILD S eilifluLb SeomenLosmi GmmE 60,

LoeuTemfleir )& susdleminemit (Compressive strength) FTLILGSmGI GLTNISS LOTMTLOEY
I FsiflEse0.

8.4.2 wsar Bsmeot'1I{BH H1F 0T (pswmEsiT (METHODS OF SOIL STABILIZATION)

&6 QaTHS&UILL L sne Losur [HlameliLhiSgI560l6 2_eTer LisuGeum) (Penm&aTTELD.

7
?)
J)
9

g GurmsraamTsy HemalL{b S0 (Bituminous stabilization)
FGosvorL_meb FlemevliLI(hiGg560 (Cement stabilization)
Coudlufwev emminmed Flemsul LGSz (Chemical stabilization)
sl (pemmuilsd HemeliLhisg 56 (Complex stabilization)
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5) Lletr & Smed RemeuliLhiSss60 (Electrical stabilization)
6) Biriuse (emmuils HemeliLbhisgise (Grouting stabilization)
7) GemrenrmLoLmey HemeuliL(hi&gs6 (Lime stabilization)
8) @S empufled flsmeliL(RSsis60 (Mechanical stabilization)
9) Gleulil F&Smsd HemeuliLRSGS560 (Thermal stabilization)
8.4.3 wsir FrsmeV&H6iT (EARTHROADS)

gremep  GUTERL @I 550t @unmsILTSS HaLsHE Lamameanrs  GlsmeT(h
@&sTeme gEmussLLGuST @6 s (blmer tFne| @Gmnararg. @ Wsan L
&someurmer GLITSGTSSNE 67MHMG). (LLLD 8.9)
8.4.3.1 wswrsTane &L (HLomeorid

~ SUB GRADE
COMPACTED I LAYER

_ COMPACTED I LAYER
(WEARING COURSE)

\////\/\\/\ W ///// % R \\/\ \//\/

UV PO o S e
. . . . . e .

uLIb 8.9 werFTame S RLrarSHear GpISE el B CamhpLd

1) amemewilsir ClFkiG S jemwlisnu (Vertical Profile) giflsugnars sowiwusGsm@
JIFOLSSILLL L6 QEOLILITET (LPenaT &S FlseT BLLILIGIElsirmeot.

2) srourEIGmeT YLLMLILHISSIISET eLpsuLd HleoliLriiL &&L ClEinubhiSEng.

3) S guss6md (Sub-Grade) gwmt Qainutiu’ @, Curgiomer G L auemerey (Camber)
(160 24) pmd Bsi eum’ L s1fley (Gradient) giemLssILIGIS DS

4) S1p 9lpSHHEMLD 2 (HEneTemiL 2 (HL(HleUS6IT eL6uLd KeTTmIS @mis& QaiiuGSms.

5 10 Gl&.uf. spwayster SIUUGSSIULL wetr (HSSTS FOUMS STolUl(h 2 &h
FRTLILSSSIL_60T 2_(emem&emme 2_(HLLLILBG\SmE).

6) GoemeuliLme 10 Gl&.Lf. sigLogyierer LHGMT(E Lostor B|(RNS&ELD LTLILLILL (H GSIILTETSE&TLIL
I|H&&MS (PammLTs 2 UL LRSS

7) GursGarsms 9mIndlssmn sramsuuisTCnuriiis 4 () 5 BTl sEns @ B el Ou’ @
ugarLLGSSILESEMS (Curing).

8) GUTHGAISMS IMUSILSHES (LPsT 5 (WS 10 BILS&EHSES @NISEF Gl L ey
Frensv 2607 QoS sLILIEEMS.
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8.4.3.2 wetor remev LipmLoflli

STENE LILGTUM lg6d @(BULSMG pemmimer wmmid Hleneowmrer Lpmofliy GCseme.
srenTGey, smMSGLY LN F&&TE Salbsemer sflurear @ Geaueflasflsh (Periodic)
pUWGIUNTLILG gjeuiurdlng. sTma&GsEbD 5687 SnIbhigEnn Wevremrme Bl b
& Slbls epsvid @misE GEiLGIEnS). wetor sTensullssr opu ST, GamausSimemi,
SMmESaflsir LSSHEUTL Ip) MG AllpSTs6T (psmmims Lmofl&siu@ams eummss)
LSS
8.4.4 &' Fremsvmsit (GRAVEL ROADS)

ROAD SURFACE

GRAVEL

uL1b 8.10. usirerGHed LFLiLD ey S HLorear Lpenp

ROAD SURFACE

uL b 8.11. ApGpenar aigpailed LFiLD &L HLomer (peop

gflsurar CUTSGMTSMSS SMbIGMST LamsTmausmer ol silF smamagsT
FnhESMmeILTSSSHSLILG\SETmET. H6TE SILLESSIUTL onil LGmESETlN SlemL @St
Sremers6T  glbegl 2 mLBS SnseT GuTETmaDmD LwWeTUGSS SHINF FTemeSsT
I|eoL&sLILH S sTmeoT.
8.4.4.1 sUS&Fsrenauilstr S (LTS (Lewn 6T
)  ueTeT&Hle0 LTLILLD (Lpsmm (LiLd 8.10)

2 dmEement sugailed LITLILILD (Lsmm. (LD 8.11)

LsTaT&Sleb LTI (psmpufled &1 g SSemomsarg (Sub-grade) gy ipiflsueor Lsitemd G Tetoriy
IWsSILOSNG. FnGemsr algalll LFLLD (peopuisd LsTerd Cmetormosd s7mseorGeu
2 61T 9le HSH6MSHSl6tT Lig SHlremerasit LFLILLLIGIE MG
8.4.4.2 sll&FsTane &L (HLoTETLD

) & 9ussemd (sub-grade) Gumgiomer &ifley (gradient) wmmid Glosveum L semaTelL 6T
(camben) gmussiul b @misés QaiinhEns.

2) @susumy SWflssiu’L S 9 Ssem&Sler Lig) Sirener, LGTT LOMNILD LOGTITE H6VHS S606men
GoemauLimen Slg ogmIsE L LFLILOLGISMS.

3) sullEF srmessr Glumgieurs 200 WS SpLmEE @QraT® IOHSGSTTSL
Gum_iu@Emg. speriGleurm, @misé Geinui’ L 9| @ELo 100 Wl.if. serpsmiiigi.
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4) dlremer 9SG L0 LITLILETET GemmbhS sTenl 2 (memeruilsrmsy amsmevuilssr elefliofedl kg
LTSS Lig iLlig WITE; sHLOILILD QUEDIT 2_ (KL L LILGEMS).

5) o @lLiu@Gd Gurg, Gumguomer sfley womid Goseum L eusmera) uFmofl&siu’ (o
o memeruilstt S Hremer GrTmrisTLN 2 HLLOUGMSS GCLUTGILomer &ealerd
QeISsILGSMG.

6) Gueeum L euemere GHILINILL @len Gaueflasfled Cardlssiu (@, Come snugsT &ifl
e Geusvor(HlL.

7) smemeenil CUTSGTSEHDE SMHENIHusSnE (et 5 L. (e 10 L. SiglosT eusmi
Lo6woT6V GTeuLiLi Geustor(hiLd.

8.4.5 pinfsnswr GindkaHErL 1D FTeneddh H1°_(HIDT6N D

BLINDAGE LAYER
FOUNDATION

THIN BLINDAGE LAYER

|7 SURFACING OF ROAD METAL

SOOBERREIINNER ARG,
eeess Sese
reiyl Xd P0G sung .’

SUBGRADE

uL1b 8.12. fiiflewenr QussT_Lb Frene GQIHG0aI_ @GS CamhpLd
B nfensoor QLos&m_Lb STems SLp&a6tTL & sL(HLomeld Flenasemars GlemesrLgi. (LLLb 8.12)
1) S 9uesseid (sub-grade)
2) &pssemo (sub-base)
3) oppssem (Base)
4) Goomersaiy 9|(hs@ (wearing course)
5) GameT LEGSSH6T ZeMLSESH60
6) GurEEGarSHnG SmbsieiliGige.
1. &1 9|pSFerid (sub-grade)

8 opsSsemd Coemeuursr sfley (Slope) wmmid GuseurL susmereysir (Camber)
IIUSSILELD. THsartal 2 6rar FTemeuiled LisTamhsEmn, GUlsEnn Briuiu’ G gjme
Gumsttm LY &getory FLUILESSUILGENG. mevew Loeter, GCamer LGSseaflsor (Shoulders)
sL(HLurarsSinGLl LsTuhSsUILGEDS).

2. S1pgzemd (sub-base)

Gaemeu eypULLme W HGL SpSsemd gmussiubGEDng. msTamunuisn SHam &gl
misworewflul  Gur@plsemems  Glemerh @& ImwsSLILOSNSG. SPSSerl  Glum L s
gmsmeuilstr gyemliLmsaTsmin gyseuid (formation width) pupsmwsE i LriLiu’ @), Gosoaum L
KUEMEITEY JMLOLILL 63T 2_ (UL LILIL GoussorBILD.
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3. Spp5gemd (9) S Slaimy OSS
12 LS. psev 18 LAl gjerayser GUEHL SremsTssT (9) 2 MLES SHSET (LighSHeemT

@emL_Geusflaser @lsveurgeurm enassafleormsy LFLLOLGENG. j@eor Ly 10 Ledr eTemLLLsiTem
2 mememufled 2 (L OLGEmG. 2 (memer smemeuilser Beramsle aflaflolle @mhg enLownn
sumy 2 (BLLOL@EDG. Carirsdurs o mLELOUTE, IS6T Yhams UGSHuisd
BG5S CHTSE 2 (HL(HieusTs, LIuLilevems LIGSHST 2_(heumaismd Saili&e (g L.
4. Cpilnrarssmiy 9HES

@8 e (9) @ranh IHYOSGSTSaD, aGarm HSGL 15 GFb.&E
LilsmogyiLo, G s s SigLosfls CaemeaisGanmeaummid gjemusslLbhiEng.
3| SrenerseneT LIFLILIG6

ysdle swrfissiulL urifsarlg Gurgwrar SeLMsES $irmenser
uriuiu@GEngl. Ung Csmaln@n &fley (gradient) Gusvsum L susmsmeys@ (camber)
sTHMTELGLITEL smas&emmeb BTG S NS
3} 2 wifleeuile e ;L BF0

8 Le6ir sTemLwsem 2 (mememumsd Hlysmaraer amemevullest Hemsurdslen allafloedlmEg
Wb ey 2 GLLOUGEDS. @Fs 2 oibmo 2 (LG50  SiramersEnsdlaLulls
Uenstorlienn GarHsHms).
8. spUwH e wHpIb FrHameullo e Gl RS0

spywHuiemer Frrsiuriu Geusior@iud. ery smeme urly e gerey B
Gsafllssiu @ 2 wlriu@dng. SLIusSmss Osram® Cumss GlaL Gleausaflufls
spglsrhiser Hriuiu@Sns. sOgors spUwSulmer grel o @mLbieussr e
GemyGamriumer Srenerssi Hevev LlensuorLismLLd, S_Lomeor Hlsmsuemid Giumi.
F. CuahiEGaOz0, BiallRzd whpibe @l High

I|D5S BT @miS IHSHSTS LT SHhs SeflusuTami 6T eLprd (moorum) LOMHMILD
75% wewored 5 Ll SlgsmsEGl UILILILESNG. @55 uriy olswrer Bamrs Gl
FILUGSSLILQeSTD, Guhs. fiu Gurml st sn&EHLT Lrprsl LmsmsslubhSinsg.
Sletreort @0 Lpliflemig B GClseflsg 2 @mLLluGausmm, o mememuilr &sormgefls
Ulemssoriiytl QuTmeTasiT 6L e SC&MeToug) Sallit&alLbEng.
e . FIUUSUILRSSI0

SMEmEULITLIL| 7 (PS60 9 HTL_G6IT 6U6mIT FHTLITS smeusS&LILL(H USUILGISSILGE DS
5. Cmeir LG H) I|ewL5 560

oSS smeneullle e GCameTLG ST Qeuafliume siflasr gamussiLbiSEInS.
@lemeu memLLmsmgullsir (Kerbs) @mumpd smemsvullesr Guosbo’L b eusmiy Losvorsmenor (Bl
I|m&sLILEEMS.
6. Curs@ars S e HpbasiiGze

grensuenilll uSILGSSI NG CLTSGMTSEDE Snhgl L LGhiSEIns.
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8.4.5.1 BinSenevor Qod&m_Ld Freneoulsir @ewpLmT @ &6
i) wenpBrmed Guomuriy Nemewrii westr 9f58EF GlFmiL@uSTH, GLS6T HMILD F5ET
giau(hser (ruts) sTmL(biLd.
i)y ofls su Geauiu Hlemsoullssr wmmum L me, gmensoll GUTHL 6T gisvor(h GieuoT(hearTs
2 _6WL_ILIGOMLD.
i) s CuTsGeuTSSTe Frensuliley CagLb sTHLIHILD.
iv) g&sTSSr sramLwme s gSlsorer @walmss smee| (tensile stress) smemsouilssr
GomLirLiled 2_evorLm@L.
V) Cousnss Clamaih sSTHNELSSLILLL UTSHTE FSHSTSHST arensoullsor Lyl Siyemergst
Hlsmevoriismu a9 (H ailsu@Lo.
vi) eunseruseflstt @@ULE F5STSHSTL GCoHliiomend wHmID G SMTemroTs SlirenergsT
CIEmmIBigeLD.
vii) 2 emLhg Cumgwirssiu’ L ysmer Gl ser Caislonss Gl aITSamhISTaILD,
af&iLh STHMTEILD LMSELD.
8.4.6 i Frsmsv (BITUMINOUS ROADS) s)swind; 360
SN& sTemg s (HLomearsSly Bl Gsmflsy B1_U (peomssT @\ (hSElsTmenT. @IniE HD
Gy LLeuLoms GupLTLismLL USLILGISSID (pemmullsners: smegrGLIMLD. (LLLb 8.13)
&G UL sowrs Gupurlieul ugiUGSSID weop
STONE CHIPPINGS

THIN BITUMEN LAYER:

ROAD METALS

FOUNDATION —]

v,

0
i

o7

uL1b 8.13. @Gy uLswrs Gupuriiseul usLLGSFID WD GPESEM_BS Csmhmd

CruLsuors Cupuriisnul usLILGSS ST S (HILomer (penmssT LsarepLomm) :
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1. smemeo Guopuriienud Swmt Gl&iigeh

WSle) LsTeMageT, GUlG6T, 66818 saubissT gy suamnenn Basslall G, srensullsr
Cuouriiings GCseeuurar augsud wHmLd uss&Esfle) (camber) GasT@SgH Swmr
CaliLGEnG. @& & (9) SimoussT Qe @im&Es Geusr@Ld. gn&arbal 2 6Tsm
JlpSS6M 2 MISLGSSIULL 06T (D)) GI6HTSIMETSHERETST SHSHETTE 2 SHELILIL g (HbESTeD,
Wasiren 9(H5E JjeuFiLrSng.

2. gmit (Bitumen) NiFGuiré) 5560

gwmfl&siu” L Gl g, Caemaurer QauiLblsmsuuilsh tg,Lréaiu L smflemeor
il L eigsdo @I iu@Hng. smflmear Freaun, @l Gaafl gfsn @ssmogL
@ LG Sms.
3. Ay s gissTHaMmeT LITLILIS60

fm sngisareEsT (Stone chippings) s5sLms, Slgenons, FlesHs 2 mYP&Sss gl
woHmi sSer (cubical) awmymLWLSTS 2 draTms sremeurliyl GummerTsL
uweTU(hSSISComd. smflemer @I L afss5Ha Csafllssasr SnsngssraameT LTl
Geustor(hiLd. Fmisns6T CT GILSHl6b GailiLsuTs [@60svTLosh 6Teue0I @)L SHleVILD FLoLTE LITUILITILIL
Geustor (hIL.
4.2 w56 (Rolling)

EHSST 6TemLenils Csmam. 2 (hameaTemil eUNSSLmeT LUTGISTULLeT  Smiflefls

FNsnS6T H6iTG I|Whs uSlbig o UL GCalsmm@hid. 2 (henar @IBIGLEUTS fHS Q5
Fmisms(emL @L_Lb GlLuymoe @\mLiLemEs Csmsior(®) @)&menr KD HinfiLsomLD.

5. Rerpea) Qg

Guouriy &$sb Geiwin’(h, ensGeaGH Iereser sflumissiuin. 1 .
brsEnE, sigLosufle 2 Al.L8. Coumur(® susny YemindlsslLbhSns. 24 wenfl CrrsEneEL Nsor
@ighu srensuuiled CLITE G o SSlmenr 9)sindl&s60mLn.

8.4.7 spusremyd Frewad®%eit (CONCRETE ROADS)

Lnm gmens GupLTiamueil_ sSnhamremr srens GLmuriL FplLTeTg). enUEhSHima
snamy gmsme ElLomer (rigid) Lrlienu 2T m&@SHmg).

8.4.7.1 sHETEMT STEON I|WMLOGESLD (LPND ST
i) LrHniLTSS (Lpamm
i) GsmiursS (psom
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L. nrppIiurgd) emm

TRANSVERSE JOINT

2 3

4

5

N -
N

7

ot

2

2

uLib 8.14. @@ aufiliurens GQIES Al BS CamppL

1

TRANSVERSE JOINT

3

LONGITUDINAL JOINT

4

5

\

i
7 7
///J 17

%

7
Y

NN

Z
%

Z

%

N

uLb 8.15. @@ afiliurensd GISS QP ComHmLd

@Ins (pemmullsy, smeme s aufiliumemg (single lane) gus @\(mHESmed 6 LB, (pe&ed 8 L.
susny Gummssomse urddHsemrs (bays) Uflssiu’ (b u_SdHle ST lgusrareumm (LLLb 8.14),
&L (o GCausmevas 6p(h LTSS ol (B 6 LTS Glums:s QaiuinbhEns.

greme @\ auUfiiuTaSILITS @\(HESTO, LLSH0 STllgulstaraumm (UL 8.15) e
aufliLmensuils spmemmeTenor LTSS b1, L Glmm aulfll Lmengulled @\ enL_ sTetor LITS S5 6THLD

GClg) (ig S&LIEILD.

GLOMT 6( SUTTLD 9juevgl SDGLITET (WSl (Pesslu L UTSSsmers SHadlr

g perer uTsSseflsir Golemev GlaumkisOLIEHILD.

-m [ ] L]
ii. AZTLif urs& (peop
A DY (R PSR IR TIME TS A ML O DI
E «“ ' A A Lege 20 < \ 1] < . i
e &, T OV I T " RO ¥ e R %
R M KA G . 7 K
B REREA S DG e | el
< RE SR D ORTIPIEN : . ! . i"".'
<Y . & B B K ‘..ll. - ErS ) EIR
R P A0 T R EET PR U
K2 AT e ia."'.‘."..;; A T e R ANt TERT TR RN
BUTE DL e T 4 ...u et - ‘~ M R A e et T
BV O™ L g - PRt L & P I T ) o

@Ihs emmuiled sreeom LTSS EmD (bays) 1, 2 wHmid 3 erer CSTLTFILTS 6THES (5
smL_Gleuerfluytn @sbeurmoed Gum_ (L. Sy merflgor ufled LL_SHEH6D ST lgl|6ITETELT,
SBS b ol & g o

uLLh 8.16. Qg rLit urSH peop

(LLLD 8.16) &L (plLomeor @lsmenariIL |6 Gl (HSSLILIHILD.
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8.4.7.2 apsreny sraneuilsir &L (BILOTeT (WemD
&L (Lo [flensvssir (Stages of construction)
1) &1 9D&E st Q&g (Subgrade preparation)
2) IgS5emd sw Glaiigen (Base course preparation)
3) 2 (K S(Hd FLLRSmMET gjmLngse (Formwork)
4) gwmr Gawnucn L urienl meneTgse (Watering the prepared base)
5) apsmomrmil S&EGSH0, CGam (heod whmid uriyse (Mixing, placing and spreading of
concrete)

6) Q& gl Gz HmID RLRIGUHISEISM (Compaction and floating)
7) um Glgmetor(H) @)(LpSS60 (Belting)
8) gemb &5 860 (Brooming)
9) flemmey GlenuiLn’ L urlisnu flumTsg60 (Checking the finished surface)
10) ugeTIL{HSS60 (curing)
1) @emevoriigememuLd, efleflioygememud Flyligev (Filling joints and edging)
1. &) 9|05 wmi Qg6

&l 9h&sTarg Wemmwrs Gsliply e, Curgiorsr &fla (slope) wmmin
Gusoeum’ L susmere) (camber) Gamaor® aurlLGEHng. sTeansuilsr s Cam len@GE
CemE55ms maussLILEL IjeTays &L (template) eysud Gupuriy sflumissiubhiSng.
gmremsoufisor GopLirii sflwmesr gemioliLis @ Glsmssor () surLiLG M.
2. 9| G5 6mid Hwmr Gl

g 9 OsHer g GCoemen goHUlLTL, IesSsarn (9) evdarr HEES
ImuliLGEngl. @& WL INGSSIULL, aupaupliureT Hmin Fymear Srmidmils smSIng.
@5 Iessemorarg Biillmenr GussLwrsGur (9) 2 mHiuESSIUL  urtiuTsoeur
@\(m&se0m.
3.2 (T, H(HLD FLLEISE6T LSS 6

JeSHSH6Md gjwwsHs LG, sflumer &flay, Guaoem L eusmere| woHmid Hamaulso
SNGTMI SEMD JMLILSNHECHNL 2_HEHIHD FLLEISHT IemusHsUIUGL. @& @moy (o)
wysgrevrer allaflLsemens Glamettry (h&@ELD. &1L higeflsr SlpLo6r SHESTEHTUIlET Sigl0aw)s ES
gurseain, srenaullsr BarsSnEs S orar SMmismas GlSETam_STHaD @@L, S LI
CQurBSSIUENEG T &S5 GFinuiuL Gausmr@w. GurGsSuing LG
stevorGlsoorudl L (), smareny GuT@bpsr mWSCSTH, &flay gy Hwmear siflumiseiiu
Geustor(HIL.
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4. gt QFinUiICL 9jip 55 6mE 6 G [56W 6T $HS 60

g IpsHsemn (9) IpsSsarsdar g Cum_liu@l spsTaguild o 6rer Hi
2 flEp&FLIILLOMED @558 2|8 BT SSLILIGSMS. 2 (h S FLLBISmT jamuss Ling Sip
e SS6TD VG IleSHSHemSSletr g 2 L Gar 2 flep&in gjeme) Femrs Cgeaflss Geustr(hHi.
urLiSleor Guoso [Bit [fihs DiEISlSs FmLigl. JjeSS6Md UTli sperer CLThiaugnapsr 12
Loewfl GuiyLd FrTLOMTS; smeudaLILIL Couetor(hiLd.

5. sHETETenIL H608& @GS0, ClST (HF60 HHID LITTILEGH

snamayuflsr epeoliGumm semer sflumesr afgsdo, sflurer Bi felosr afssgILer
SNSTEMT S&SIT el Samhg Qamerar GasrGl. SHSTET, 2 (5 S(HL FLLBISEHSE
Gl ggar P ISSSNEL 5 Qoif. Spumse smm BaramsdHa Gsm L
Geusior(hld. spE&ETemTuilesr G 9O&5G sfiurar GnSGSE G geraille (Actual profile)
3601088 GouettT(hiLd. CHemeLILITeDT, (116G LommILd e @leneuoriLssT 2{emLod e Goustor(HLd.

6. Qs ip 1 Gaiiizeh wHEID UYRIGLOSSISM

snarmrml 9| Wsd Caliply Gaiiu masssile ag @QuBSr o&iflsemerGum
uwerU(hGeomd. g Fereursdlsogmenr Glaligln] Gaiw Gsustor@. Ume, Gomuriy
Smergrs, GLEUsTIMbISHT JNMeSTs @\ wenfluréd s en (hand float) ewpsud Hemmey
e Geuetar(HiLd.

7. umit Q& mevor (B §) 195560

Gumurlisnu Hsmme| GelngnsTs surt Gsrsr®h @wWssILGIENG. 15 (s 30 Glg..5.
IS UTaT @\, (LpsmerTeflgnn sl o srem Cometrouren 9eveg @ITLLT LILGTLIGSS
CaluiLGEDG. @smer @\ weaflgisamms GnisEansda (Cross-wise) NigssiuH
beraursSleb @)(LpSsiE GlasueiiLI(bLD.

8. emd SFYrs a6

Gamrelemyiumser Ly CaemaL@b L s&Sl e SmasUubénsg). smaneoulls s
aflaflo NN g wnGnrm allaflofng muwustam ipsr Gnssnts aumuLbhEng. @& ot
Qe () @\WSsLlsr snarmy Cusrs @nis oynnlss NnG GsiuinGiSng.

9. fsmpeay Gainuiu’ L urienu sfumTgge0

gmemsv LTLLTeTg) GaemeuiLbid sfley Lmmid Goesum L aumere] SFJTe 2 6T6TST 6Teor
Gardlssiu@EHng. 3 L. Barpsiter L L LILems epevld gjeueiGUTg sfiumt&sliuL Geuetr(HiLd.
1.6, fers @ 2 LAL.LE.6( GLosb eNGSHumein @\mmksmeo sifl Qe GeussorHLd.

10. ug T ILHSZIB6 (curing)

@s shsTMr SgarurusHsTss GaiuhiSng. Gopumiilsr Gomsa (Yighs
setTmeny (o) @rstor(h wemfl CEr&5SDEG 6T, 2 @mMESS SHaMlisEs FILILGSSILGISEIDS.
I|D&S L6 TSTaUG] QNS SLTS LILGTLESSLILIGID (Lpemm eLpsuid LGeTUILIRSS Coustor (.
LSATILIHSSISN (LPFODE6IT 10886007 6UTT)]
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3) HMTES ST&(E MLSET LILGTL(HSSIS0
31 UTES1S sy Bif Hihs meusHse0
@) BemeTThE LosuTeD (9}) Lo6uT eLpsULD eLp(BIZ 6D
M) 6, HI6TSHE hmahs sTHGL ugssT wpmin Gsm réfwuns sraodiun @oarmsmr(
LwIeaTLI(h\& & 60.
2) Brreiwums ugeriL@S8Is60 HmiL GlLulsterg .
11. @emewriiLjsanamiLd, aflafloL s enemid [Hiriiyge
6TEVGVIT @\6TEITLILIS6MEILILD, GILIT(F &S SLomser GlLim (L semerLl LiLsTLHSS (psmmiimrss Bl
gmemev LT Hlsmwmey GlainiiubiSng.
snsrmy gemo Cosme Hamme| QubmLier, CLTSGaTSmS jaInlss (e Clemnisen
afleflioyssst () Biillemer CwssLd semd smeme eflsflbsmul uTgsTSEGWL GLTHL(H
I|mwssILOSNg. Cemge allaflburs @mEsme, tlamss aflsflollsr Cumypid oy sremsy
Gameraerflsar Lig) Levor Gl&m L ILGISMG.
8.4.7.3 spareny Frensuileir 9|amis eomiseT (Merits of Concrete Roads)
SNSHTEE STEmeLT6oT O{6mI6n SIS SLp&Esureumy) L g wedlLLGEIng).
) Gaonng upmofliiyg Clesue)
2) grunm, IPEIPLILITET LOHMID RILYSSTE GLomLITIL.
3 eLsalsLmeT £ o)l S5S6TSHS60T LIGID 9|FmLSS60MLD.
4) Gl LT, SHEULILTS SHETENNES) UILILI(HISSTLD.
5  osmevGumeam GLO(BILISTETTRISEIT 6THLILTE).
6) (PEMMILITS JIEDLOSSIT6V, [H6TTL HIT6T @)(1HS(SLD.
7)  eteveur gLpblemeoulignin, euLpeuLpriLITeDT, LITGISTLILITET, Lils& SmliLimer LFLienLs GlsmsuorLg.
8) dnps 5 LbnIILSMmES SMEIGL ST&5mes CsTetTL_g|.
8.4.7.4 sparenr srencouilstr Ny Haw ecombiseT (Demerits of Concrete Roads)
snoTmrs smemeliler rSle. comissr S1ps o sumy) L lpwisdl LGS
) oymus s (e Csmey 9dlsin,
2) GeauiuBlenev mmum” L med Gl (IL|S6T sFHLIL_6VITLD.
3 &LOHUTITSSINGS Smemiumet Q1 (@i, GLonumenah Cgeme.
4) ugeru@SgusNE (Curing) S gousTan Gs5eme.
5 GlouaflFssSms LIFSualiugme aluSSISSsIT sTHLL euMLILIL 2 6Terg).
6) ammasmer SSI6T 6hs Comaussraan el (Hag Sgerd wHmin GlFmm
I|FlsLh.
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8.5 Frened F1f%snEH®H6IT
(ROAD SIGNALS)

8.5.1 Frsmev &F1bdemEhH%6IT (Road signals)

CursGTSs BLLTLLSSHmas sLOUubhSsan, auflsmiLann, a&sflssan

LwesTLI(heletTm, LblsiTeSElimed @ik, Gaumiu L asmrenT ssflssSlenr FhGID &S mens
‘glG&mEpser’ qarrn. FUISMEESHT SPSSTERD GF TS S Mh & @& &T 6L
LweTL(hSSLILI(hsaTmeor.

vi)

GUITS @auTa] HLLOM L S e(Lprismsr (pemmuflsd s HILILGISS) auflsm (Higeb.

W&EW GEGH\EssTamesaflai, @rstormd S CEGIE eTmasaflain ClFsean eardlserflsr
Coussdlmens a1 (HILILI(hSS)S60 LHMILD &MES 6.

@ GOIIIL ugSuflsr eufliurs gjsveg) CrTsHE Geadlsrm earrdlsaflsr @ilsHss5ms
hudlanaea] (Co-ordinate) Qaiiig), srEsfl&EamaiLsir Gl jmindlsse.

sariilasm, LTgamilasT srameenu sLUILGN0SEL CUTSE e KLLm L St Glgmir
Gubssmss SOy HDISSISO (0G) SoLILGSSISD.

sarilgmer QeunMinGfliu sTamasmst (9) LTmssmeT CoHMOSHSES nIfsT[HS560
LOHID 256 S60.

oL &sLe] (Crossings) wmmid @\gGursty GuTs@Gaurs] BLLT L SHDE Glen )
aflsmemuln  @IL_misaflgid, GCUTSGaTe| KM L SHdr CSTLT @WSSSMmSE FHMISH
SLILESSISN HNID QUEIGLOSSIS.

8.5.2 F1fi&EanEh®:6iT 9|emIpILSDETEON F)1pHlensdseir

GONHSULE ot [FLLM L1, uTgamflasT BLLm_LId o srer GlausuGouy smensugeflsr
SThE\ILIS6IT 2_6TT6I (@IL_BIg6T.

ifls gete| CUTSEGMISS 2 6T p&SWE sTamawllenar eaflgrs SLOLSHE HM
afls5Sl60 SLil5mERS6T 9| mLnss GCalamr(HILD.

gmme GnISSOEsT (Intersections) femmis uGSHsafla allusgissT sy e eumitiy
2 _euor(h). 9|GICLTsITM @)L_Misefleh FLl&amErsH6T YemLolig) HjeuiLnrSing.

Spsamamid GOINICL (gLpblameusefls gjmmLosseum.

3) GYHmSseT, S sremarasr oLEGWMT Gl JjeTe| LTSSTTlSHMTS SLSELD LsTerfll
LGHae,

<) rpmiFmerraflssr, IISTETOITSET WHMID SETUTTHE  JDmeuTdeT Iy HGwimT
QumLareils LTgsmlseamTs @)(H586 el @RS (ThSgISST0H) el @LnCamT
ueirerfl.

@) Symoiymé ts,pflensoufledl(mEg BSLILME (SLHEmes @S SleClFsor LOTMILD @) Hise6T.

m) &ifley ellflsid oHlepsier sremsusaflstr (sm_&aLll LGSlssT.
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8.5.3 sfEmepmallsn alsndsseir
FLS60EHSHMET SLSS6T0TL6UTN)] RIMHSLIL(HISSHE0MLD
1) Gurs@Geurey BT L SHlemenrs sL(HULbSgI FllsEmesser (Traffic Control Signals)
@eumfleir cemEE:6T
i. HeneGry sLblsenesgEem (Fixed Time Signals) (LLLb 8.17)
ii. GUTSEGeuTaY HLLM L S5Ted GTsuer LG sLil&anepser (Traffic Actuated Signals)
2) urgsmflser sllsenehssT (Pedestrian Signals)
3) dmiy sflsemEhseT (Special signals)

O)| s

RED

@ CLEARANCE

AMBER

O

GREEN

uLib 8.17. fleneoGpr FLilSenEh

8.6 F1emed swFsndkdb @HPI%EeiT (ROAD SIGNS)

ST MFMSS GHISET gl CLTEGUTSS mEMmSs @GMlseT erairug Glaae
Gemmeuren Ll 9|l gjerailsh LisTLILD, R CUTSGITSms QUEIGUGISSI J|FmLlILITELD.

8.6.1 sreme smaFswads @pP®malar Gprdsaid (PURPOSE OFROAD SIGNS)
) GUTSEGTSMS STTSHAILD, RLBISTSa|D MM S GIILT (HILFIILD L& S6|D
i) smeme aflLSGI5Hsmems SailiSHea|LD

iii) ememe sTHEI LS 60 LrgemflasT sTamsmILE SLHhg) Glesaean|b

iv) ememeuuletr Q|smLoLILS6meIT 6L (HIBITE(EHEE (LP6dT&n L lg Gl auLAlSM L 6 id.

V) eurseuisemar mmmieuLfiiiLmenguils 6L 1o & Glasvsuaid LGTUREDG.
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8.6.2 Frene snFmakd @ Pmalsr alsnsser (TYPES OFROAD SIGNS)
STEN60 DTN ES GSMIS6T SLpSseurL epsiry) LiiflesemTs aumsLLGHISSILL H6TaTg).
1) SmsEh mamas GMlsst (Regulatory (or) mandatory signs

2) sr&aflsmse mamss Glest (Warning (or) cautionary signs)

3) s amamas @mlser (Guide (or) informatory signs)

1. firrs L memad @GlssT (Regulatory (or) mandatory signs)

Bleeims memss GMlssT sTama LsTLUGHSSILfleT Saarsdneg o aild (pammser
RUEGUILGSSIS0 DM SemLsemar Ll Qsflallss LiaTURSHNSG. @enImae: meemas6T
LinfleuTired &L L_Lilg @MmMLOM@GLD. (LLLb 8.18)

FIT&GLD nFmass GPlsEmSSTar Sl o STy (LLLb 8.19)
i) Overtaking Prohibited
ii) No Parking
iii) Speed Limit
iv) Horn Prohibited
v) Restricted End Sign

DEAD
SLOW

-

MAIN
ROAD
AHEAD

55 cm

=—40 cm—]

uLLb 8.18. HrrSGh wmEMES Gl
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®» 0

OVERTAKING PROHIBITED NO PARKING SPEED LIMIT

HORN PROHIBITED ~ RESTRICTED END SIGN
uLib 8.19. flow FITSHGL MEMES GPlS6T
2. reMEma amamss @ile6T (Warning (or) cautionary signs) (UL LD 8.20)

Blouaims mamaEGNlsmeT gmenssmull LILGTUOSSICaIT(H5E sramauilGsm gjsieg
IIS60T LSS lpGoor 2 6Ter g ussTar (Sblmesmw upfl sTESflSSs  LwsTUGHISDS).
greneullelr LSSMIT Iged FOLSS (PSCSTET AlpaISHN IS5 2 FAILGSH Gue CrréHd
BImSGLTY sTESTSHMS G0l HjemLssLILHILD.

Ho sresflsams maamsd Gilss (LLLb 8.21)

i)  Righthairpinbend l— 45 cm —]
i) ferry - /\
& S

iii) Rightsideroad W
J TRIANGLE

iv) Leftsideroad

v) Narrow bridges

vi) Rightreversebend
vii) Lefthand curve 279 om 45Jim x PLATE
viii) School

ix) Humporroughroad

40 dn—{

x) Righthandcurve
GROUND FLOOR

uLLb 8.20. sr&sfEama msmss G
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A A LA A L

RIGHT HAIR PIN BEND RIGHT SIDE ROAD LEFT SIDE ROAD NARROW BRIDGE
RIGHT REVERSE BEND LEFT HAND CURVE SCHOOL HUMP OR ROUGH ROAD RIGHT HAND CURVE

uLLb 8.21. Alw eréFflEme memas Gissr
3. g&md) W EFW 5 E @!ﬁlasir (Guide (or) informatory signs) (LL_LD 8.22)

Elames memss Gl U OBHSE o GOILILSMmT 2 600N SSI0USDEHTSHEILD
LHnId euflsm Gieugnsrad tusTuOHDS. JFTenaulls 2 srer @)L BissT wHNID eflsmeT
S|EMLILITETLD SiT_L6Lb LTI MG,

oo 550160 FMSHE G ls6iT

i. first aid post sign ii. Advance direction sign

( Tharamangalam]/
{ Mettur Damm Salem ]

\_ J
FIRST AID POST SIGN ADVANCE DIRECTION SIGN

LLLD 8.22. 5EaI0 FMSH ST
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8.7 Fremed @l IIdkh k6T
(ROAD ACCIDENTYS)

sLES o g emrbsamms @hSlurels smame afllusgisit dlsfEg aumlsrmer.
Cofiu @O Erermauiley alusgissT L GunTos EWmUILSNE OIS, LTt
QuEw gmereud  eIlfiiyLmin, eommemn o e aid GlFwmrmm GeusmGHiug
@srlemLILTS STHME).
g g% & meril Lip ) LiFe|%EEmID, LisiTer @ALIFmBI%EEHID

PSS Glemerigme@En Gum L saridl sbubgsi L aEg elluggid Guom L mi—
oerig) ailugg (Motor Vehicle Accident) sterr eusmas LRSSILGIEIDSI. LD SMT6UTHBISETTE
Guom Lt 2erid) efluggiser eyoLIbSlsorment. sTmaseo1Geu eilugGlsmsrm HenL CLDMGLITE) @\(HhS
tgLpflemeosmis Gumetrm  Hlemsvemin 2 (meumGln  Fowhisaflsd, Hmouern 96s aflssdlh
afluggisst Crr eumiliy 2 (. ererGal, aflusgissT CHAGLCUTS @WES (FLflmasamsri
upli aamsmers Coafllgsme, 9 @E6urarm alusgser gueiSHlo o@D
flapralsrsnmd 50585 2 sab. eaiduflsr Gousl, o2migl Ggam ummg, alluss bLbBS
@ s QeueflFsnd, @uwsheme, smeme Hemeenwgst, LU OET Hlenssnwssr, oo
Remeuemiogst Cumermensy SE:aesaTs CasflsasiuCasmr@GLd. @l IeITMITeT &a6.16086m6T
eflpLin, Qeumi) @sorail e 6iT 2_csoremiowims GasfILLG! (p&HSLLD.

sTmas6fls FoLGIL allusgisemer aflurors opikusnelser Glorge aflerss aismrLL L
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(Chezy's formula used for determinationof loss of head due to friction)
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