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) =

166



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

171



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
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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
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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
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GeusfIGmMUILELD Bifldr geroumserg) sememmeilsner uiflommm @smmindl GeuaflGwmmnn Hiflsor
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7.4.4 ®mTpy1s @ Hswal(Air Vessels)
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(@\&560T LILLIGIT S61T
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Gousmev Q&b efGLd (Working principles of Air vessels)
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7.4.8 iwu1ai0E @, Hsnping (Centrifugal pump)
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@eerus, Gusors Gsrimd bar Gsrorsflurs olflumLhg GlamsmmGL
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. 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
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Gousmev Qb efigid (Working principle)
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7 IWEHS By @mmes @ein IWES By @lemmEs (PTG
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VG, - VIII

OBGHehFTsmsd GLITPuTui1sd (HIGHWAY ENGINEERING)
8.1 gﬂ@a&fb (INTRODUCTION)
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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_.
217



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.

222



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
(Collision Diagram), ommiid Hlemevemio eflerds susmyuLto (Condition Diagram) Guimeirmemeu
swrflssiuGSlsTmer. giin] sTasSSmisT UGS ser aluSS IS 2 (He QIsmIT
u_miserms  (Schematically) sramis@n ausmruLSSlemer Gurged ellarés  susmyULLD
steoTSGmmLd. @I L efluggit ugdullsr Semru_sdlemer (Plan) flsmevenio afl6Tss auemrLLLD
sTeoTSGmmd. @lsueilm suemILLRISST epsvld 69USS HLLILSNSTET SMTauTRSameT LiGLILTLG]
Gl Goustorigw eflurmugst Sen_SEngl. @ILLRSET el Sl sEL allurhigsT gjoag
SEEUSET g Slnmemm JjpliumLwnss csrear® jsuai sl alluggisseT CryTeastoTsmTi
urgsmiy geflss giiellling @lser, silsamersser (9) Goiss HemLgst ( Speed Breakers )
GuTETMEMENM I|FMLOS SEVMLD.

8.7.1 aigg1%EmHESTOT HIYsrhigEsT (CAUSES OF ROAD ACCIDENTS)

afluggser SnssTamin srrarmseafl eearmTGor gag eTdinEGenmliLLL
ST 6wTTRISemTG60T GHTeVLD.
1) Gturemsuile 2aridluflsner gL (Hige
2) smmesmerl LWsTURSSHID wHmeTsmert UnMl SeusmeoliuLmosy, eerglullensr
I|LUMUSTLONS 6L (BlF6V
3 G L Coissms L 9|5CassHl0 2earidlemiu 61 (Hig 6.
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4) gilaflils GMlssT HNId FilsmErsaeT QY HnIDmNS SausflsasToen ClFaeigen
5) Issemmuilsar Lreng&erflsd GlFsiaised
6) smameuilst wHSUTNe HearmGsTan(R CUTSGMTSMSS GoaflsEsTn GolgsHamsLl
LIMT&&60.
7) @il geridleemem Lmiiug s emeorGil @sueumosd smemeuileneors S g6
8) BGUHMSBSET FTemS6Tle aflsmemur(hie
9 GursGeame mLLM L5SNG @mium almamailsgn SmLser (THS5SSSM[H&6T)
SMEEEML_SHEMET STEmEV 617108 GLoiw aNHILGILITLS), Hjmeu GSMISESLD CEHISESLD ClFsaISe.
10) seummenr @\L_migseifled 2arilemiul RIS 18560
1) Gurdlu gjemey umiemeausgmid (Sight Distance) @lsbsvmenio, GMISE0TET SFTENESET, JLITILILD
Reomihg euemerayser Gumsirm eugen @wed (Geometric Design) gjemioliumeimenLos
GonUT(h&6.
12) Quginrs& CFsmid 2ariHesT allsnrhg) GlesunmplsT Lramsuls GnisEbHS60
13) Gurdiu eidlallars@saflsr Geusfl&sid @ssvmresnio.
1) earrFlufletr  Qumrpflsafld 2 6mer  Gempur@sT THSHSSTLLTS GsmmurblersT
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Gauipsmp.1
&L L aisnyLiL1b (BUILDING DRAWING)
INTRODUCTION

A building is a living place surrounded by walls and covered by roof for the purpose of
keeping out rain, sun, wind and snow. It may be a bungalow, apartment, school, hospital,
shopping complex, industry, residential building etc. Any building essentially comprises of three
parts namely foundation, super structure and roof. Before construction, the civil engineer has to

plan and prepare the building drawing with all details.

The main aim of building drawing is to give sufficient informations by the designer to
the construction engineer. In order to give sufficient information about the building the

following views are generally drawn
A) Plan

B) Elevationand

C) Section

A)PLAN

The building is imagined to be cut by a horizontal plane at the sill level of the window.
The upper portion is removed. Now building is seen from top. A projection of the remaining

portion of the building on a horizontal plane will be known as the plan.
B) ELEVATION

Itis the front view of building. Imagine to stand in front of it. Whatever the portion of the
building is visible above the ground level, take its first angle projection on a vertical plane behind

the building. It will be known as the elevation.
C)SECTION

The building is imagined to be cut by a vertical plane in order to show the internal details
such as details of foundation, flooring, doors, windows, ventilators, thickness of walls, lintels,
roof, parapet wall, sunshade, etc. Arrows at the extreme ends of the section plane or planes show
the directions in which these details are required. The details drawn and marked on a vertical

plane, after removing the part of the building behind the cut section is known as the section.



SYMBOLS OF BUILDING MATERIALS IN SECTION:

SI.NO NAME OF MATERIAL
1 Brick
Random Rubble Masonry
2 Stone <
Course Rubble Masonry
3 Sand
Plain cement concrete(P.C.C)/Lime
4 concrete
Reinforced cement concrete (R.C.C)
5
6 Wood / Timber
7 Glass
8 Plaster




TERMINOLOGY

BUILDING MATERIALS

1.

MASONRY: According to the type of material used for construction, it is called as stone
masonry, brick masonry or concrete masonry.

CEMENT MORTAR (C.M): It is a substance produced from prescribed proportions of
cement, sand and water which gradually sets hard after mixing and binds the building
materials together.

CEMENT CONCRETE (C.C): It is a mixture of cement, sand (Fine aggregate), jelly
(coarse aggregate) and water. Concrete mix of 1:1%4:3 means 1 part by weight of cement,
1% parts of sand and 3 parts of jelly are used to form the Mix.

PLAIN CEMENT CONCRETE (P.C.C): A plain cement concrete is the concrete without

any reinforcement. It is usually referred as cement concrete.

REINFORCED CEMENT CONCRETE (RCCQC): It is the concrete reinforced by mild
steel or twisted bars.

BUILDING COMPONENTS:

1.

FOUNDATION : 1t is the portion of a building below the ground level (G.L). It transmits
the load coming from the superstructure to the ground.

FOOTINGS : Footings are stepped courses in foundation. These are constructed in brick
masonry or stone masonry or concrete under the walls or columns for distributing the load of
the superstructure on to a larger area of subsoil.

BASEMENT : Itis the lower storey of a building, below or partly below the ground level.
SUPER STRUCTURE : It is the portion of the building above the ground level.

PLINTH : 1t is the portion of the structure between the ground level and the floor level. The

level of the floor is usually known as plinth level. Plinth height may be 300mm to 600mm,
but 450mm is more common. For water logging prone areas, the plinth height will be
600mm.

FLOORING :The flooring will be generally in plain cement concrete (P.C.C) 1:4:8 of about
130mm thick, plastered smooth with cement mortar 1:3 of 20mm thick. This may be finished
with tiles or marbles.

DAMP PROQOF COURSE (DPC) : It is a continuous layer of an impervious material
such as bitumen, slate or rich concrete provided at the plinth level beneath the walls to
prevent the entry of moisture into the building through basement.



8.

10.
11.

12.

13.

14.

15.

16.

17.

18.

MASONRY WALLS : Masonry walls may be of either brick or stone. Actual size of
Modular brick is 190 x 90 x 90mm. The thickness of a single brick wall including
plastering is 200mm and of 1'/, brick wall is 300mm.

DOORS, WINDOWS AND VENTILATORS: The size of door to be adopted for a room
depends basically upon the functional requirement of the room. Commonly adopted sizes
of doors for different types of buildings are given below.

S1.No TYPES OF BUILDINGS SIZE OF DOORS in
‘mm’
1 Public buildings like 1200x 2100, 1500x2100
office,school,hospital,library | etc.
etc
2 Residential buildings 1100x 2100, 900 x2000
etc.
3 Door for bath and water 800x 2000 etc.
closet

SILL: Itisthebottom horizontal frame of a window.

LINTEL : It is defined as a horizontal member provided on the top of door and window
openings to support the brick work over door and window opening.

SUNSHADKE : 1t is a projection from the wall, provided above the door or window for the
protection against the sunrays and rain.

ROOF : It is a flat or inclined structural member provided as a cover to the building. It is used
to protect the building from weathering actions namely rain, sun, wind etc., Generally it is
constructed of RCC of about 125mm thick.

CEILING : The lower level of the roof slab exposed to the room is known as ceiling.
Sometimes, special materials will be used below the concrete roof to improve the appearance
of the ceiling, which is known as false ceiling.

WEATHERING COURSE : It is of about 100mm thick brick jelly lime concrete, provided
at the top of the roof slab to protect the slab from weathering actions of sunshine, rain etc.

PARAPET WALL: Itis a short wall of about 450 to 900mm built over the roof all round the
building.
COPING : It is a projection on the top of the parapet wall on outside or both sides to throw

off rainwater.

STEPS : Steps are generally in brick work in cement mortar 1:5 laid on PCC base. Rise and
Tread of a step are 150 to 200mm and 230 to 300mm respectively.
4



1) A SINGLE ROOM BUILDING
The following line sketch shows the internal dimensions of A SINGLE ROOM BUILDING.

Draw to a scale of 1:50, the following views:

A) Plan

a) FOUNDATION

b) FOOTING

¢) BASEMENT

d) FLOORING

e) SUPERSTRUCTURE :

B) Section on AB C) Elevation
SPECIFICATIONS

Depth of foundation is 1m below natural ground level. The
concrete base course is 1m wide and 0.3m thick in PCC of 1:3:6.

A footing of RR masonry in CM 1:5, having width 0.6m and
depth 0.7m will be provided over the base course layer.

The basement will be of RR masonry in CM 1:5 and of height
0.45m above the natural ground level. The thickness of plinth
wall is 0.45m and a damp proof course 0.02m thick in CM 1:3
will be provided all round the building.

Over 0.340m depth of sand filling, flooring of 0.110m thick in
CC 1:5:10 finished with granite tiles is provided.

The thickness of walls above plinth level is 0.2m in brick work
using CM 1:5.The height of the parapet wall is 0.6m above the
roof top level. Lintel-cum-sunshade will be provided over the
door and window openings. Thickness and bearing of RCC lintel
in CC 1:1.5:3 will be 0.15m. The projection of sunshade will be
0.45m from the wall with RCC in CC 1:1.5:3 of thickness 0.08m
at support and 0.05m at free end. Ceiling height will be 3m above
the floor level.

f) ROOFING Roofing will be of flat RCC in CC 1:1.5:3, 0.12m thick. A
weathering course of 0.1m thick is provided over the roof slab
with sufficient slope to drain rainwater.

g) STEPS Tread=0.3m. Rise=0.15m.

REFERENCE

D - Panelled Wooden Door -1.2mx2.00m

W - Panelled Wooden Window -1.2mx1.40m

A% Glazed Ventilator -0.6mx0.45m

Assume any other data suitably, if necessary.
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a)

b)

f)

g)

2) A RESIDENTIAL BUILDING

The following line sketch shows the internal dimensions of a residential building:
Draw to a scale of 1:50, the following views:

A) Plan

FOUNDATION

FOOTING

BASEMENT

FLOORING

SUPERSTRUCTURE :

ROOFING

STEPS

REFERENCE:

D

D
W
A"

- Panelled Wooden Door
- Panelled Wooden Door

B) Section on AB C) Elevation
SPECIFICATIONS

Depth of foundation is 1.2m below ground level. The concrete
base course is 0.9m wide and 0.3m thick in PCC 1:4:8.

First footing of RR masonry in CM 1:5, having width 0.6m and
depth 0.45m and second footing of RR masonry in CM 1:5,
having width 0.45m and depth 0.45m will be provided over the
base course layer.

The basement will be of CR masonry in CM 1:6 and of height
0.6m above the ground level. The thickness of plinth wall is 0.4m
and a damp proof course 0.02m thick in CM 1:3, which is mixed
with 5% of crude oil will be provided all round the building.

Over 0.450m depth of sand filling, flooring of 0.1m thick in CC
1:4:8 finished with marble is provided.

The thickness of walls above plinth level is 0.2m in brick work
using CM 1:5.The height of the parapet wall is 0.9m above the
roof top level. Lintel-cum-sunshade will be provided over the
door and window openings. Thickness and bearing of RCC lintel
in CC 1:1.5:3 will be 0.15m.The projection of sunshade will be
0.45m from the wall with RCC in CC 1:1.5:3 of thickness 0.08m
at support and 0.05m at free end. Ceiling height will be 3m above
the floor level.

Roofing will be of flat RCC in CC 1:1.5:3, 0.12m thick. A
weathering course of 0.1m thick is provided over the roof slab
with sufficient slope to drain rainwater.

Tread=0.3m.Rise=0.15m.

-12mx2.00m
-0.75mx2.00m

- Panelled wooden Window -1.2mx1.40m

- Glazed Ventilator

-0.6mx0.45m

Assume any other data suitably, if necessary.

10
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3) AN OFFICE BUILDING
The following line sketch shows the internal dimensions of an office building:

Draw to a scale of 1:50, the following views:

A) Plan B) Section on AB c) Elevation
SPECIFICATIONS
a) FOUNDATION . Depth of foundation is 1.2m below ground level. The concrete
base course is 0.9m wide and 0.3m thick in PCC 1:3:6.
b) FOOTING :  First footing of RR masonry in CM 1:5, having width 0.6m and

depth 0.45m and second footing of RR masonry in CM 1:5,
having width 0.45m and depth 0.45m will be provided over the
base course layer.

c) BASEMENT . The basement will be of CR masonry in CM 1:6 and of height
0.6m above the ground level. The thickness of plinth wall is 0.4m
and a damp proof course 0.02m thick in CM 1:3, which is mixed
with 5% of crude oil will be provided all round the building.

d) FLOORING : Over 0.450m depth of sand filling, flooring of 0.1m thick in CC
1:4:8 finished with Vitrified tiles is provided.

e) SUPERSTRUCTURE : The thickness of walls above plinth level is 0.2m in brick work
using CM 1:5.The height of the parapet wall is 0.9m above the
roof top level. Lintel-cum-sunshade will be provided over the
door and window openings. Thickness and bearing of RCC lintel
in CC 1:1.5:3 will be 0.15m. The projection of sunshade will be
0.45m from the wall with RCC in CC 1:1.5:3 of thickness 0.08m
at support and 0.05m at free end. Ceiling height will be 3m above
the floor level.

f) ROOFING :  Roofing will be of flat RCC in CC 1:1.5:3, 0.12m thick. A
weathering course of 0.1m thick is provided over the roof slab
with sufficient slope to drain rainwater.

g) STEPS . Tread=0.3m.Rise=0.15m.
REFERENCE:

D - Panelled Wooden Door -1.20mx2.00m
D1 - Panelled Wooden Door -0.75mx2.00m
W - Panelled wooden Window -1.20mx1.40m
V - Glazed Ventilator -0.60mx0.45m

Assume any other data suitably, if necessary.
16
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4) APRIMARY SCHOOL BUILDING

The following line sketch shows the internal dimensions of a PRIMARY SCHOOL
BUILDING : Draw to ascale of 1:50, the following views:

A)Plan

a) FOUNDATION

b) FOOTING

¢) BASEMENT

d) FLOORING

e) SUPERSTRUCTURE :

B) Sectionon AB C) Elevation
SPECIFICATIONS

Depth of foundation is 1m below ground level. The concrete base
course is Im wide and 0.3m thickin PCC 1:3:6.

A footing of RR masonry in CM 1:5, having width 0.6m and
depth 0.7m will be provided over the base course layer.

The basement will be of RR masonry in CM 1:5 and of height
0.45m above the ground level. The thickness of plinth wall is
0.45m and a damp proof course 0.02m thick in CM 1:3 will be
provided all round the building.

Over 0.340m depth of sand filling, flooring of 0.110m thick in
CC 1:5:10 finished with Mosaic tiles is provided.

The thickness of walls above plinth level is 0.2m in brick work
using CM 1:5.The height of the parapet wall is 0.6m above the
roof top level. Lintel-cum-sunshade will be provided over the
door and window openings. Thickness and bearing of RCC lintel
in CC 1:1.5:3 will be 0.15m. The projection of sunshade will be
0.45m from the wall with RCC in CC 1:1.5:3 of thickness 0.08m
at support and 0.05m at free end. Ceiling height will be 3m above

the floor level.

f) ROOFING Roofing will be of flat RCC in CC 1:1.5:3, 0.12m thick. A
weathering course of 0.1m thick is provided over the roof slab
with sufficient slope to drain rainwater.

g) STEPS Tread=0.3 m. Rise=0.15m.

REFERENCE

D - Panelled Wooden Door -1.2mx2.00m

W - Panelled Wooden Window -1.2mx1.40m

Assume any other data suitably, if necessary.
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5) ASMALL INDUSTRIAL BUILDING

The following line sketch shows the internal dimensions of A SMALL INDUSTRIAL
BUILDING Drawtoascale of 1:50, the following views:

A)Plan

a) FOUNDATION

b) FOOTING

¢) BASEMENT

d) FLOORING

e) SUPERSTRUCTURE :

f) ROOFING

g) RAMP

REFERENCE:
RS - Rolling Shutter
W - Steel Window

B) Sectionon AB C) Elevation
SPECIFICATIONS

Depth of foundation is 1.2m below ground level. The concrete
base course is 0.9m wide and 0.3m thick in PCC 1:4:8.

First footing of RR masonry in CM 1:5, having width 0.6m and
depth 0.45m and second footing of RR masonry in CM 1:5,
having width 0.45m and depth 0.45m will be provided over the
base course layer.

The basement will be of CR masonry in CM 1:6 and of height
0.6m above the ground level. The thickness of plinth wall is 0.4m
and damp proof course 0.02m thick in CM 1:3 which is mixed
with 5% of crude oil will be provided all round the building.

Over 0.480m depth of sand filling, flooring of 0.10m thick in CC
1:5:10 finished with CM 1:3, 0.02m thick is provided.

The thickness of walls above plinth level is 0.2m in brick work
using CM 1:5. Lintel-cum-sunshade will be provided over the
door and window openings. Thickness and bearing of RCC lintel
in CC 1:1.5:3 will be 0.15m. The projection of sunshade will be
0.45m from the wall with RCC in CC 1:1.5:3 of thickness 0.08m
at support and 0.05m at free end. Ceiling height will be 3.6m
above the floor level.

Roofing will be of AC sheet cable roof over king post truss at flat
RCCinaspacing of 3mc/c. Rise of truss is 1.6m is provided.

Ramp will be of Cement Concrete 1:3:6, 3.0m wide and 2.4m
length laid over of 0.15m thick PCC.

-24mx2.40m
-14mx1.40m

Assume any other data suitably, if necessary.
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12.
13.

Gauiapsmp - 1T
1. afit” B @lg BT Gemenrii] Gxmr{HdEHIbGLITSI
LnuSTUHSSUILHID G g H s sir
2 GeurasLiy euor (Ferrule)
TSG15 &(L&G g s @GLpmil (Goose neck)
IjemLLn9 (Stop cock)
GLL1(Tap)
£ gjememauLomenf] (Water meter)
sLLL g6ufls @Lpmil (Service pipe)
@emeoriiy (Coupling)
sTeuGLIT (EIbow)
RIMETTHS GUMLILILEGS (Bend)
le (Tee)
Gmgwev@® etsuGur (Reduced elbow), Gimgwsv® sliefli (Reduced coupling), Girguisu@®
le (Reduced Tee)
upeufliwest (Union)
Hnlev (Nipple)
e GorsLiy,er (Ferrule) : @s) L15smemume Gl g (m&@ELo. @8 SiTsmers @Lpmuils
ElememrseLILEGILD. @)s6tT ailLid 10 .. &b 50 LS. sy @lm&EEL. @s6bT GlofLmLd
2 srem  SHmamefleny HmGSGauser ey Ulirsmer Gpmulles GEowin  Biflensor
SLOULOSS(LPlgLL. .

METALLIC
FERRULE

FERRULE
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2. anggé sysg apusgymil (Goose Neck):@lgl musgme Qe L Sr@iL. @)setr
aulgILD euTSSleor H(LSGIL GureTy FflL euemaTeurs; @\(HSELD. @& siomt 750 Lhl.Lf. Ferid
o2 oL @& Ursmers GUTLsGL, eilpnE B fOSsE Osamin GYmisEi,
auemenTTh G| Cl&T(h&GLD @lsmetorLILITs: @56 L.

) ¢

GOOSE NECK

GOOSE NECK

|

[
[l

3. gLl (Stop cock):Gemsnsamms s L Ffil s5meus Glsmem gjsmmullsyst
(Chamben gmussiu@m. @& @ypmisr aufiures CeaueflGwmin Biflsr gerameus

SLOUILHSS 2 S6 SHlaTngl.
STOP NECK—\

:@_ _

Stop cock

4. @O (Tap): sewrenfi @GYruiedlmhg Lwsum Q&sns CeueflGwmin Hiflsr gjemsmeus
SLEILGSS CL 2 g6 flermg.

5. B geremawnrefl (Water meter):@\giein gmnlsmw GumuGeal Gemsnserme
slLOulL gempuled gmussiully@sEn. urgs @urild@mhg i g
uweruSSILGLD Bifleor geTemen il 2 FeHeTng. @ES IjeTeder eLpeGLy
Spb(mSTe SLL6woTLd 6(5:6015&SLILH S MG,

Water meter
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6. slLL paflsgymi (Service Pipe):@lg Oumgams SISSHETSHD LS @)(HLOY
GYmisamstal @meEGL. aihSEns5E @mariy oS % NG ¥ IhIGnL
GSYMiISET LueTL(HISSUILEBE6TMET. @) (LpemeT (& SlemL Gl Henr sThi581& Clse @15
LwesrLRSmE).

7. @eeuwrily (Coupling) :Cr oL 2 mLw @raw@h GYTiSmeT @)meorss
2 ga|Slermgl. @)Ss ey 2 1 Lmid GuL_IL g (h&SLD.

COUPLING

8. eGum(Elbow):@ymil o usrsoromer @Hé 2 Lymd weny GuUTLOUL lg (56 G0
6Cr il L1b 2 soL 1w @\ Gpmilgsnar 90 1 Slifluflsh @lensoor 8 @5 2 Sa1Hnsl.

Elbow

9. amais GYniIiuGgH (Bend): Al ForpsoLin e aumsTSSILLL  GQmil. @)s6r
soLfulledr CQauafliymd weny GuLiL e M&EGL. @& Greil Lbn 2 miw @
Gymisemst 90 Hiflulsr Emeansflng. GUTULET @lns @lmenrss ([@lmeuoTii
(Coupling) Comeu L. @ser el Lid @umuilsr gemasE agou @msen. Hiflsr
I|WSSLD GDMILITLIE) @(HLILIS [@B)S60T 61T 3|68 6OLDT(GLD.

Bend
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10. 1=(Tee): @& 2 L Lmid oy CUTLLILIL g H&SGLD. @8 e shSIILN6 eLpsiTy) GLmiISemeT
@G Lo. 90 1w &ifluflsb Bemry NS5 LSS eflEs 2 S HHTnS.

Tee

11.  Gmguso@® eredGLim, 160, 1= (Reduced Elbow, Reduced Coupling, Reduced Tee):

@emeu sre0GUIM, SLE0IEI OMID L= gy Swaimilsr Gewsur@Osemer GlewL.
3|65 FLowSSled rmi L efl L 1D 2 eDL LI GLPMISENET @)eneutr S8&6LD 256 SH\6Tmg.

12. yyeflwer (Union): @& GUr@GSs0L 6 @S5G @)L S @Lumsni sraflsms symmeoTL.
Bzt @lemsmriy @\ LGSHSHMMSS SWMTSESLILGSMS. 6ThS GYMilsemsT @)nesoorss
CoustorMGLor  gyHer  (pemeorufled  epeuGlouT(p LiGHemwd Smeseomd. @i Gluifiw
BL(nut)mLid Slmmsin LsTUGHSSIUSET (oD IS6T @[ UGSSmemuL
6EITMTESEUMD. E6V6L @miGasioner Glemsoorlienl Gum U fiksemen  @lemeoriiilsy
QumSgieuseT e, @kSrSSler eped Slemrsrgn Gauniti’ L Gopurlismu
Qw6 s5L0m8; @M)8E 65607 eLpeuGLOT GILIMEVTLD.

Union

13. Binfiéb (Nipple): @s6r @mumpd Qeuafliym weny GuM_LL g HS&EL, 2 LD Lsmiy
GumLliu L @)@ LpmilsemerT @lenstar& sl LiLearLI(H&lsoTm s

PIPE NIPPLE
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2. O&BTHEHSBII L FHIGSHBTSHID LhdF Ui’ L G mibL]dh @GIpTuisheir
SH160T g S5 6V IoPHID 10enY GLIT(H S0
(CUTTING AND THREADING OF THE GIVEN G.I. PIPE)
Gpra®sib:
Comeauurer BrSSNEG GYPMiSmeT SimmeSs WEUTEL wpeomsmwt kS
ClsmsimEmES6.
Sja1Funb:
1. slLL s uramsefl @pmi @msmi] Csrhs@Enturg Cohmeanmsr BarsSng
Jlp 551y GUMLSMET J|N|58 GauetTigill jeuduL FHLIGISMS.
2. Gy @ensmTULgnE ey Jjeudlu g Hmnsi
3. Gyurmu e Gturg, werCurGLturs 9§ &YpeTwe EGHUSHSTS
seuailLilig CiLimest (Pipe vice) LTS SLILO S NS
4. YT YMIILSHE Gimouin (Hacksaw) Lisru@SsULbhiSing.
5. uwenrsmw Gumioureid @Lpmullesr Gleusfliymiome Gum_Luio. gy ermed GLmi GuT S Sleer
(Pipe specials) 2 L LjmLoms; LosmiTemiLE: Gl&TstoTie (S (SL0.

CoHmanirar 2 115y hI%6iT:

—h
b

seuailli Mg Liumett (Pipe vice)

2. yflwsssa.® (Die stock with Die set)

3. §I5SHEIS (peomd Lsiul L @mioys Gpmil (G.1. pipe )
4. @mbud (Hacksaw Frame)

5. amflems (Brush)

6. gemeymETLT(Tape)

Qs u11penp:

1. Coemeuwrer HarSHms Sere| HTLTeuTs) (tape) Iehgl Gl GNsEs Camsrsr
Gouetar (HILD.

2. @Yymi gipomos @wLusnsrs saeafll Wiglumsflsy (pipe vice) GurmsHs CGamemsm
Geuevor (hLb.

3.  EYTmw YNIOLSHE @IMnbugdle NGsmgstr LNSsT (siTGenTsd @) @Lomy) Cum,s5s
G merer Gaussor(hlin.

4. 9mI5GW6LTE blade tHLT&MOL @HLLSHSTS Biell GCeusprGLd.
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SIGBHBTE (1PeOTID Lps U’ 1L GmibLd@pruipa, wsny Guir@ssd:

1.
2.

Die frame-6b g|getremaLiiligsmin GUT(,Ss Coustor(hiLd.

yflw&s&en 1 1g60 (Die stock) Ggemaunumer two piece Die set & sThSg Ijgemenr frame-s
CummsH Fremus @i Slapler (Adjusting screw) eLpeuld GEIT G SSTS smeass Gaestar(HILD.
IBNGS 5GBS Bush GLMBSS GeustorGlid.

Coemauwmer il LoLw SSSHTS (Weomd Lsiu'L @ oys Gymsmw (GI pipe)
aeuailin g iumedr (pipe vice) 60 QTS Coustor(hlLd.

Gymenw  Bushssraufliurs; Die set gist mismpss SromwsGn Smmes (Adjusting
screw) &Lpeod Glgiinu Geussar(Hin.

GYmil g1 mosd @WHLUSHETS SrmsEn Smms (Adjusting screw) @miss Gaiw
Couetr(HlLd.

Die setg SlpSMMLD Silpsudén lgll Hlemauils sipmm Goustor(HiLd.

Loen GUITRLGLITE) 2 w6y sTstarGlstonil ail_ Geustor(hiLd. Listor(Hid Die set @ sle&MTE SHNISE
st Slemeuiled spmf gk @ SHMHGs Gamstor® airGesior(hHLn.

gromwsE Smems (Adjusting screw) @miss GlFiig GCoHemeuursr Hemd el &@EL
ausHIT Loewiy GUITL GaueoT(HILD.

10. Dieset 8 (50 68T CHemaILDN GiS6TSHemaT STiflengemiull LILGTUbOSS B8 Coustar(hid.

SCREW ————=[
~
]
—
MOVING JAW [
S~
PIPE
[T 11 [T 11
PIPE- VICE
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—— ADJUSTABLE SCREW

THREAD CUTTING DIES

HANDLE

CXX XX

DIE STOCK

FLAT FRAME

TENSION PIN

HACKSAW FRAME
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3. GL11 opyud BT pjemsmannmssf
(TAP, WATER METER)

Cprésib:

Garhssiu’L TAP, wmmib i gjsremeuomefl (Water meter) Ll 9jiflsg1 s meiT(h 560

Gu1a (Tap):

@eng Bib cock steiTmiLd gjemLpLiLir. @lems @Lmuilsir Gleuaflsumullsdley GlummSgiar. @S

GeusflCumin Biflsr geTemen SLOLULOSSID. @FH6r GlogsTsr msLITlipemi SLHMNIEIGS 0T
epaGLT (9G] WSS aiems Tap s gjussiaugsr cpsuid ClausflGwmid Biflsr gjTeameid
SMMSSHCEUT 0G| HSf&5EGET (LpigILD.

Tap SLpssranild sumssafle SlenL&Sms).

[am—y

Pillar Taps

Push Taps

Stop Taps

Mixer Taps

Pillar Taps: gisnsny sngerorsr slET56sM I (Sink) GLrstm gjsmLoliile @lsinisms draw
off taps GuTHSsILLH &Y Sewr(h Gumed Bereursle weTui_luG I HS
grgersSle 2_6rGerGL QUTHSSLILGIEIDS.

BibTaps: eiD&Ene@ b aflblCursn G g usbsligsn Bnilssan, Gs)
&SI TS SHSI6T GLomLmiors GummssULLL e draw-off tap gy @tb.

Stop taps: @Wmiled QeuaflGumid Feor s EUUOSSCUT 9jeng ep@usnHGaT @S
LwerL(h ).

Mixer Taps: @smeu jplienLudleb g Geomg draw-off pillar tap gy@Lb. &G, Gaflibs
B @f susEL Iemn (mixing chamber) gsvevg Gumgisumssr gemn Chamber—eo
QRETDTESS S85LILLH &HIEL, @aflihs Hm sSevbgl GeusfiGwm g GauaflGumid @Lpmis
CurmSsILEEHNG. CaHmeusGanu abEamwL, Gaflinbs Bamrwn Gun @lireor(h (@ ssr
QuTSSLILL L (HSEL0.

B gjemsmeuomefl (Water Meters): et @nilliliL @pmuiled Glgsogpid Hiflsor gjememeu g
@ymiflstr Gos QUITHSSLILIGILD 6 sTSETLTGL. Jsmenaiorsfiuilsd GupiL’L LSmais
Gamewor(h efGIrsD Geinuiu’ L Biflsr gy kg BisTCaumT Gl lis sl L ars5ms
BiresTuilg et LwssTLBSim ).
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1Sledrev(hLd @\ susmaswiren (Bt jeremauLnmerfl (Water meter) Nfl&aslL” (Hsterg;.
1. Positive displacement type meter
2. HomaGous gjerell (Velocity meter)
e Qsflks sar ey 2 Ll seo6fle S amer wpem B Hriuin’ @ sredlureTg)
sTeoTLIEMS positive displacement susma gjeremeutnmenfl epsuid Lile Gaisom.

2 6irGem EHempud Hifleir Hemsbossms JpliumLwrss Gk velocity meter
GaweLBIEnS).

Water Meter
(0l
\/ ’
Bib cock Pillar Cock
0 |
Push Cock
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4. Qyzrer @pruisdmba oHEemdha,
Glg BT G)esWILIL] QIIPHIF)3 0
(SERVICE CONNECTION FROM MAIN PIPE TO HOUSE)

Cpr&sip:
Qg mallstr 197 smer GLTuiledlmEg - (Hl&@ BT @lsmetoriL| & s
G emAULITET (Sl LIS I} U0TTEISH6iT:
1. %"&%" 515568 (psomd L &FsluCL @\mious @ymil (G.1. pipes)
Hacksaw frame with blade
Dieset
Gymil Go@® (Pipe vice)
Gymil Sl&S & (Pipe wrench)
2 GeorsLisuor (Ferrule)
TS| HUSSI allpaIs@Lpmil (Goose neck)
@smsvorLiL (Coupling)

Y 0 NN R W Db

MRS GUMLIILEGS (Bend)
Elbow

—_
—_ O

. Reduced elbow

J—
N

IeoLLdl (Stop cock)

—
(93]

. Union

14. Tap.

GIPTERUIW|ID, @1pTl E)s0sar isn LI |ID Blsnswr & @1 (Lpsnp:

1. dysmer Gumuilsdlmsg (Main pipe) afilipn@ sflurer @ensmorieny aupnis 6mholghs
@ g0 ererGlemsirer QUGS HemeT (specials) LweTUHSS Goustor(BId  6T6ITLINS
aUMTLIL SSl60 2_erarLilg GLpmudled Qgeflsurs @plsgis Gamerear Geussor (HILD.

2. G 2 LSTEITLISERHLT BlemeTss, GYrilsamsT Coemaursr JerallDeE Siamiess!,
35601 @\ Eisoflsefiayid wemiy GumL Geustor(HLd.

3. Udpsmear @ymise aumd By oL Qeigeil G Cameawmar gere| @l GCsmeom

Geustor(HILD.
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. 2 Gouralyenr (Ferrule)-small L 5Hn6asnu rsmer @umutle gmerilh ojms
Gumm &5 Gausr(HILD.

. euTULSHer 2 Fafliume emhiblekig gflumsr QuTmsdHasemer GuTmSs Goustor(HiGLom
Ijunenm Sley sFHLLTgeumm) GILim(hgs Goustor(HILD.

. eumfis Feor gmwHsSs B sda @omea ser 2 mf GHLGGsETETH Gl
eLpip el Geusgor(HLd.

MAIN PIPE

GOOSE NECK
(<—7§ FERRULE

G.L
)

STOP COCK

=
COUPLING
BENDING

UNION

WATER METER

L

REDUCED ELBOW

HOUSE WATER CONNECTION FROM STREET MAIN PIPE

COUPLING

TAP
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5. OaT@Hdhsinn’ L dipssHis @&1fuller
(Trap)a1endd 31631 6V

CprEsmip:

CasrhssUUTL 05818 Gl a1mss SiTemTsd

dpsgs @P(Trap):

@ sty GurmsHsEnsT s wWasHwwrarg. suGuTgd B Hlsrm

Qs msuong (&L susmeh s GUMinEG “aipsg1sGUI“ (Trap) steorm GlLuwir. S1p wpensomullsdlmHs
2 &F&(LpemeuT eusHIy 2_6T6rT GlaThIG S 2 ITSms susflamiiy Ko (water seal) sTeorHGmmLd.

BV aiipd Hi%h &H1PuTST B 6T MO F6ITS

1

2
3
4
5.
6
7
8

aflp5g15 GLlwmsrg) steflsmLowirer gjsmiolinLs Glsmsturig (&8 Goussor(Hld,
sTaflemLoTs &L Gl ssHmsTs allps5sisEL @)(m&s Gasm(@ILD.

it steflsms auflhGamy all@LbLpwiTer s L snLolisnu Glamstomg (& Geustor(hlLd.
TG GUTgLomen sueflsmiy Bingmed Glamstar (588 Geaustor(Hin.
0105815 He0ev aupaILPLILITET 2 L LITLIsnLS e TeoTiy. (58 Gaustr(HLd,
SrGer &55LILOSSS CST6T(EHLD S6TenLemILIS ClTemoTly (158 GaustT(HlLD.
sTeiflHl60 @\emenTS 58 SnlglUSTS @558 Gavstor(BILD.

B 2_filep& @lwsurs Gurwemme @lg) Simf&sUuL g (58 Calevor L.

alipd g% @1Pulsdr Linier Heir:

afpsaIsEurarg Comeaiunn SIMHIHOL 2 L MUSS6T LHmib SlpLolesT

ol lp 60)I6TT [IEDYRIMSS ST &HSMS.

QI HBHBEITE

aflp5815G W BH60r aulpeuSamsLl GLmLSEI epsiTnl &S ILOSSILG SIS
P auga 6ipSg1s Gl
'S' uge 6fipS5i6 G
Q' aupa afip5gis Gif
P'angan alipiad @ip: Qg gmidlo suwss P angalls gmubElme@in. @
@\revoT () LILIK1S EHLD 660156l s meiT) GlEThIGS55T8 HiemLobhS|(h S ELD.
'S' ampar diipigs @Gif: @5 YhEw TG S aupaild gmuBSHESLD. @IS
@reor® LurhisEnhh arm&Csrary CshEGSsrsGar, @) emsormsceor
I|EOLOGE (S (SLD.
'Q'ang a1 allipd 515 @1 Qg1 il el 'Q angells SEmbEnEELD. GH6T R
Luwid LomGmmsirifng @ememnurs @& sns).
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6. HbHuisr aima Hifel’l 19hIsTanar G)nswr g
CONNECTION OF AN INDIAN TYPE WATER CLOSET

Curésp

@ndlwer eueng sifloyll LitismensT @)smsoorss6
aflemdasib:

Curgieursl LsTUGSSLILGILD @hSler aems sSflal ikisrar SusawTaTsmEL.
Uismeflsh Q@i @Sl Pan saflurseain efipsgis@L (Trap) seflursen GlainuiiGi.
popleid ueTueTLILITET Fourdsaflosrssrmayin GainuiL@Gi Pan and Trap @\ UTsmhigsmTs
C&nin’ (H) 6etTmTs @)emevoT & SLILIHILD.
sLflayll Limseflsh LwsTLELD eLpsiTy) eI aipS 8IS G flser. (traps)

1. 'P' sugen iS85S

2. 'Q augen 6fip5515G

3. 'S' augeu afip58ISHGL

s\l imismesflssr Bemb 450 LOL.L. (pgeb 650 LLLE. eusmiy 2 star(hl. 2 wimid 450 LALLE. (Lpsed
500 LAlLf.. euem @a@L. @Sl Kemr 556 968 10 LT Clsmerarare) 2 srer 155 B
Gsm g LwaTLBHSSILGSDE.

GCaxmaluiTar ® 11560 h&sir:

1. LWC

2. aipsgsGH

3. wlL&Gsme

4. @Irg L

5. &lSme snLL.

Qs ui1pemp :

1 olpss5Gflenw sflurs GUmmSsaLD.

2. gzt Guod @ndwer ems sflalihsrsr LW.C). mausgs @rs wlLSms
uwerL(hGSH efliumer flensoulled smsusaluL(Hetersm steTLeng LAGFTHSEI5 ClamerTer
Geusvir(HILD.

3. Emariife fissdla) snuBems salliés FELstor. LTeume HemeTaasLiLLT L gjemnfleniw
Elememriiiled smpdl s Geuetor(hlLd.

Guogyitd HQosr” sevemeu C.M.(1:1) swmi Qi) @emsworiiflso 45° 60 Hlirin Geustor(HiLd.
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45

FLUSHING CISTERN

AR AR R R R R R RN

\O
p—

cm

FLIDOR
- /4

TO VENT PIPE

cm TO SEWER

LI

INDIAN TYPE WATER CLOSET

SEAT

PICTORIAL VIEW OF INDIAN TYPE WATER CLOSET
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7. pGrmniwisir alens Hifa)l LIBIET®OT G0 dhs o
CONNECTION OF AN EUROPEAN TYPE WATER CLOSET

GCurésib:

spGrmliSliwesr eusms sifleyll LitismTensT @)sneuor s 6.

afemdhsmID:

snGrminSlwesr eusmas sifleyll Likismser (Wash down type w.C.) auugmemaurser LomHmiLd

Crmureflgst LwsTUOSSIMSNG FNESE. @euamsal LhisTamer CUTHSSaE SeoLLD.

Gurgieurs kismsr (Porcelin) susms Gummsmmed @lg SwflssILGSEIDS. @IhS uemsuils
afipsg15El (Trap) wpmd Pan geaflurs @msssrs. B CoswrsamasnE @hs pan &0
anilsid Flushing Rim ep6atm) 2 eitermg;l. @)setr GLosd Simbal eLpL 6 eLple 2 siemgl. soGrmiiliuiesr
aums; sifle] insrenar meusg ( E.W.C.) ar Bamd 500 Ll wpgev 600 LT susmuisyid @)s6or

2 10id 350 LAILE. (Lp60 400 LALE eusmyuilepitd @) & (@Lo.

GCamaIuITar ® 11& )60 hi&ksir:

1

2.
3.
4.

5.

i&Sig 5GLb QISMLIpl|L 65T &a lpit snGrITLIl6ET SuemS SLfley LG TedT.
&L L LD
SGlLostor_ S606m61

Gasmeaofllismu

Gume & mL

Qaiipenm:

1

sT&aTGs QUTHSSLILILL Sifleybis @Lpmullayst smGrmillsr susmns sifla ingrsr E.W.C.
wL6ir e loll 0505515 (Trap) & smeuss Goustor(HiL. Gy Tlsir auems sifley Likismeoflsor
(EWC) ul L gemg rewl L Qarer®h gflumiss GaussorGl.

@ememrienu gasket Gamsior® ey Geustor(hi. HGsmenr Glewflemw FGloevor Limeomey
G5 6T(hSg gasket gy @t.

spGrmidletr eusms sifley hismsr (EWC) @b Guwpmosy @\m&ss Gumedl Lommid mE
LIsITLI(HS5E) senmuiled Ll e GoustorHLd.

spGrminletr suemss SLfley Limusmesflssr (E. W.C.) epig smiul GlLmp 58 Gausur(Ld.

Flushing Rim & Heor efifiGursnd Gaiw 558 Bis Qsmigullsr Gymmw Cummss
GeuevT(HlLd.
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<> o

\— FLUSHING CISTERN

76 cm 4—|

COVER

SONNONONNONINIONNNNNINONNNNNNNNNNNY]

FLUSHING CISTERN

COVER

SEAT

ISOMETRIC VIEW OF AN EUROPEAN TYPE WATER CLOSET
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8. WASH BASIN &@ @1pmul G)snsRTLIL| & (56D
BASIC PIPE CONNECTION TO WASH BASIN

Gpra®sib:

Wash Basin &@ @Lmi! @ensooriL] & (5560

CoHmanirar ® 115y mI%eirs

1. WashBasin

2. eumtnf(mioy prser

3. Taps 2Nos.

4.  QeueflGumid @Lpmil

5. sUfleybi GlFssid GLpmi

6. &L(HUur_(heursuey (Control valve)
7. Bottle Trap

aflemdamin:

Wash basin GurgieursWhite glazed earthenwaresd Gsinin@&Hmsg. @S

usvellgLomer Himid wHMI augakisafle SlamsHngl. @emeugsr aumiiy @l mLflsmme gy 6T

slllsr WGsT gjeg CriflmLwrastarr sunmis Ldssamd. Pedestal type wash basin

genruilstr GLosd GmITE: Ligl&eeumLD.

Qg u11penp:

1

2.

3.

QaTHSSILLL QIEMITLIL S H6iTE LiGLLMmiie| Glaiuan|L.
Wash basin Gur@agib @lLsmas @nlsgis ClsmerearaL.
W&6dl60 sumiiiL @\ Lo Trhisems Seubpilsh GILTHSSaLD.
sumriy @\Loy rr@ssei Lig1 Wash basin s GumSseL.

Gpmi @lsmsmriidley Tee wmmin elbow gy Hweumenm GurmsSullssr Wash basin tap
61{L_6HT (9606307 5 S562|LD.

Bottle trap sy Wash basin 2__str Glum(,gd) @lememoriiL] L&) Gleiia L.
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SECTIONAL VIEW OF WASH BASIN

———64cm

1

/

WASH BASIN
OVER FLOW HOLE

[SOMETRIC VIEW OF WASH BASIN
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9. eyip SPES&Heu 1w Geuafill CLITS G &G YTanL )6 swr S5 60

CprEsmip:

Shower and Tap & @)\smsoor560

afswdhasid:

Tap:

@semer Bib cock etettmid Semeur. @semer B GleusflGmmID  GLpmuL s

@ememriii.@)g) GleuaflGuwmitd Biflemer &L HILILIM lp6b smeuS S (S SmE.

[am—y

@lemev 9lsiTev(HLD @)(T, suEHS Sl HlemLSSME.

Pillar Taps

Push Taps

Stop Taps

Mixer Taps

Pillar Taps: sisnsmy sngemomsr slETS6sT 1 (Sink) Gursrm gjsmioliilsd @sinme draw
off taps GuUTHSsILLH &Y etk Gumed Fereursfle weTui lu® I HS
gngersdler 2 6rCerGL GuTmSS LG SIS

BibTaps: eiQ&ens@ B aflfCursn Gsaiw goag usbsligs Billssan, @
&SI ST Sl GLmymioms GUmmSSLULL L Glgieun eif draw-off tap gy @

Stop taps: @miled GleuefiGumid Fewr sS_EUUGSSGMT Ivag epOusSHEsT @S
LwerL(hEIm ).

Mixer Taps: @smeu jprienLudlsb e Geomg draw-off pillar tap gy@Lh. &G, Gaflins
B @ sasGWL gewn (mixing chamber) gjvsg) Gumgieuresr Chamber—6v eeiTmTSs
sussUU_H sGEmn, Gofling Bmo sokbs CausflGun or GausfiGLm @Lpmi
GurmssILEENGI. Cameustanu abhEammwL, Geaflinbs B Gun @ireor(h )(mEssr
CLTSSLILL g (HSESLD.

B gjeremeunmenf] (Water Meters): e @il L @Lpmuiled Glgsogid Biflsir gjemsmeu gy
Gymuilsir Gos QUTHSSILGILD 6 sTSHaTLTGLW. Yjemsnauorsiiuiled GuoiL’ L Lbmeais
Gamesor(h) eNfIGwreD Gleinuin’ L Fiflsr gere) oiitg wuiu’ B BisTGeurt Glebis
&L swrgems Hirewruilse LwstuSms.

Shower:

Feor @I L umifle QgeflsEi ausrsmrd Gafliusvsmpuilsd Shower LwssTUGE DS

Shower Gusy vgEuies Heater Gur@mssUILOSHDG. @ks Heater 2 Ler Shower
@eenrssUuC B sOET GlLpLiLGSng.

53



CoHmanmirar & 115y hI&eir:

1. Hacksaw frame with blade

2. Dieset

3. me, smrsslulL 9rséeE (Shellac)

4. G.I.Pipe, Coupling, Tee, Elbow, Gate valve, Shower

Qs u11penp:

1. eyumi e usyammsemst (Pipe Specials) smamisEl ULgme swurr Gsiig
@ amemerTGeusmET(HLD.

2. GzmeuwmeT |ETaLSEHSES SISSHETS (PeTLd LLELL L @lmys @ypmisemsr (G.1. Pipes)
glemy 5515 GCesmen®h Gumilsr gieflulls 2.5 g8 Fars5g5@E wer @G sflumiss
Gousvir(BILD.

3. UL SH0 ST lgwsTsmaumn @GQPMismeTD Gymil 2 usremissmenn (Pipe Specials)
@emenT S8 Bt &6 @ls06umLoed @)(HSHMST sTaiTLImNS FiflLimTés Gausr(HlL.

REDUCED ELBOW

/ /— ELBOW
L | NIPPLE
SHOWER
| He————GATE VALVE
COUPLING

- SHOWER CONNECTION
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10. &paEs0sT GHIpTU I1SHDET G 53560
CONNECTION BETWEEN STONEWARE PIPES

GCurisib:
SMSE06TT (GLAMLISENET (B)6N60T5560.
O AT

@é@mil 10 Gaf. efi"Lgpib 60 (pged 90 Glaf. Berpid Glamsin_g. Gg) e Amiys
geenlod; GlesmenrL seflosvorsormed SwMMSsULGEIST, @HET 2 LD eUPEIPILITETS.
afleybrme gyfisaliu@uBlome sTaTmTaiLd 6TaflEle) 2 eniiiLh Seireniosmi GlesTesnTiy BULISTEY
sT(HS81& ClFHILELTSILD, HSITEHLIGLITSILD SH660rLD BjeILILD.

Caamamirar GuiTmL” s&sir:

—h
b

SOUGITIT (SHLYMLIG6IT ELPGIT)| 6600760011568

2. HGwnetor Sevene

3. ety

4. Gameoofl emu

B enewr & @b @1 BHID:

1. @umi@ememrismu Sip LsSSSH0mHg D/S gy moiilse Gastor(hib.

2. gumilst 2 ' ymsmg &5 Glalgel @ spigot endm HGuyn (d/s) socket end &
GGsuwjid (U/S) au(mLomml 9jemLos s Gevstor (HiLd.

3. am Gymis socket end sr 2 stGar 95 Gpmuilssr spigot end & EMLOWILLTS MEUSS
Geetor (hLD.

4. oSl 2 eirer GlmL_Glauaflemiu SGloair LITeTe Henarss giamlleni &l ML CoueisrLo.
HGlstor_ sevsmen C.M. (1:1) LweirRSS) 45° LS50 S gl |6TETEUT)| SHEEMEUSHILI L&
Geuevor(HILD.

5. @ymilsr 2 " nSms Si5s50 CFUsaL 6T @GYml el ChITS 2 6TeTST 6TeTLmS
giflumisa GeuetoT(HLb.

@y

GLpmil @emesorLiSleb FlGlLosvor Limsdleb memeur&asLILILL Siewfl (Gasket) smauliigetr Grmssin :
1. G@YmilgeT @ 1b QLuirmiosh @) m&sa)n, CHTGaT g6 @\mssaiL LU S DG
2. hi&sdle Tnu@eumss Seiiseain LwsTLGSng.

SOCKET END

CM(:1) @ 45°

SPIGOT END

JOINTING OF STONE WARE PIPES
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11. sppsopailsnsn ufiorpm Gemping
SINGLE ACTING RECIPROCATING PUMP
Gprasib:
semsmmelensor Liflommm @emminiludlser s Lemoli whmid Gelsmev Gl allsLn
LDyl Syfige.
DsOIOCIL
BEITS 2 HmeT QEMImET 255 SanG eem eran SleTaid HeGDLy
CurmssiuliymeE. UearGamsd pemuoburg By o MiEhsin SmmiD epawrs
o srafls@ugwrsaln, (prGamsd remoturg CaaflGunmid sam b epeans By
GeuaflGWHmILILITSD I MUSSILL I (FSHSW. @aummiar 2 figran @ymuyh, (Suction
pipe) GeusflGmmin @pmuyn (Delivery pipe) 2 (pamamuilshy @lenemrssliL g H&HELD. 2 hHal
seor(Hl, @eaarsGhn SarGd wrmm&s (Crank) epeowrns sSeam@GLer (Shaft)
@maursslULlp(HSGW. muusSe @loamoe FH6m ellodlysTer Spain WLTHMESLD
ISMIL6T Holgll LMeaTSHGL Saw(HL @K eEalmer uflorhy @emmiSlaw
uoLiLOSSSEnG. 255 Sanh CFbaLn FMEHms aiFs aarhcnmD. @lg LThn&s:
58560 ol L 5EDE &Lo0ms @)(58e CeustarGILD.
Gousmev GarinyLh aflgLo:

2 hgl ST QUNGILSESLD aTGamsdl BehHutuTgl, 2 (hemamuiamer 9w
sueflosir e 9|WEHS5mFIL  Gmpars @msEh. Glgems GeuafCumnLd seumLd
epLLC @), 2 MlEhsin seurLb Snssiut®), Sraunmserg 2 mamerullaisT @lwssiLbhi&nsg.
@816 2 Migrsid eiFs (Stroke) g@l. 2 hg Seormearg (erGomsed @I LiLssin
B&HLELTSI, 2 (mamemilaist 9 Wssh Ifswrs), @lger smysmnrs 2 Plehsid SHeum L
ewpLUnc (), QeueflGwmmih seum_Lb HimssiLbSng. @lgeurme 2 (memeruilsd 2_erear SlireuLomsrs
QausflCwpmid GYmilsg seremiubGHng. @&ita CamiGupmn ofFs (Stroke) gy
orpp&Sler @ spndurarg @, 2 Mlighan womn e GausflCummid Gswme
Cailssssg. 2 Miene afFdlsr (Stroke) Gurg SHrawomers o kg Sevrgsr LSerGsr
Comsrgamm wrmn&lsr Casn @Gmnars @(mess0aamr@HLd. @ SHNGE @ 2 MEhs
afFs gjegl @ GasflCunn efFs 2 miw @i @wm oilmer wiflommy @emmi
eTeuTLILI(HILD.

&STPYISH & Hsmal

uflormy @enpitlufsy umd efzn Srme @lsars Gemmenw Kloursd Glain srmmis
Gemeu LweTLBHSMS. STHn Ghemaumsrg 2 (mensTullsr IjmEld 2 Hleras @GLpruiiGs,
QeuefGbmid GmuiGeor jshevs @irsiongaiGlor GLTHSSLILIL g (H&HGLD. J|(LSSLD ClsTeor_
sropled Hiriuiu’ L stms @@emeuuilsr gelursn Snllamears Glsmey (ms@L0. @G0
auflrs Kt 2_erGer giempuiGau () GleusflGiu GlasbsoGeur (pipu b,
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(@)a6tT LILIGITS> 61T

) Gsrr&durs Srmer LM eigSms aflsSHnsg).

2) Geousmevsmi setuflaLom s GmnsEng).

3) @epitlemiu gHls CoissHln @usEGMCHTH al(HULSanlgw uTiiFsame SelTsSSHng.
Goueme @&Fiiinid ailFLb (Working principles of Air vessels)

CouaflGunm of&dlsr g mrésmmler Curg, o hg Samh YWHSSS5SIL I,
aflengLgmid K& Curgl, Brmerg, srmefl HomsGussms ol gHls HenaboissgiLsor
QauaflGupnid @Gpmuilsd Cesen GCurg gHsiugwmse B 9Hd QUTHSSILLL STHNIS
G OemauilgisT Blempud. sTraf] GeusfGLnHmSms el giHlsLigwimser Bif sTHNIS G Hemsuuils
BimpSngl. CeueflGwmny afFfh @irsormoug ompssnmdle abh\&sssIL s (Retardation)
2 ;g SewT(h K& CuTE JhsaTta SMMNISEHamauilsd Calssiu L B GaefGunns
Gyumisr aufurs GQesflGwumid o561 smMMSGHma Gurmssn G SHinE s
GeusfiGumid Ffleir HemaGousn srmafl SHmaCaussHnG &wors EmeEW. artea,
GeuaflGwmmid GLpmuilssr euflwurs QeueaflGumid Fiflssr umud efsLb Srmersre @)msELd.

DELIVERY VALVE

/— PISTON
/

__»

PISTON ROD

SUCTION VALVE

Single Acting Reciprocating pump with Air Vessel
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12. smious allevd @, Gsopind
(CENTRIFUGAL PUMP)

Gprasinp:

oLl eil6v&(3) @emminiluflsir umskiseT MM Geusmev GlainyLd allgL Lnml ojlseb.

afemdhamin:

s eilvsE aflmeullsr smysvonore @ILBST JLODMEO WSS JLDHMEVTS THHILD

uminoaflwed @kl sniowailevs @ @lenmiisl srerlini(pi.

sl eflews @ @enminfluflsir urskiser:

)
2)
3
%)
5)
6)
)
8)
1.

&1p60] (9) @& (Rotor (or) Impeller)

2 emm (Casing)

fllp&Llg (Strainer)

2 flena @Lpmil (Suction pipe)

Jlig&&eumLLd (Foot valve)

QeuaflGummid Gpmir (delivery pipe)

Geuefloumuiln seum_io (delivery valve)

dirgmeor @uwige (Prime mover)

sy (9) Qu&d : @& @eninuilsr @swid GCUTETHS. SLPID LITSLmsT @)% L
sosemer (Vanes) LUms6s Glemam gl @@ el Leaiugel S Gumerm gjemLolilssr
@oLbw GQsrLisflurs @aaumaraurer s&H&ar (Curved venes)
I|MSSLILL g (HS(GLD.

e ey : QusHlmw sHlueTerts 2 mm (Casing) Sy@LD. Sipsdlemi (SLHIETET 2 6mm
sreorlL(ID @lurens eufiCugmser B ey Glasvepid. @ser uriuete G s
@eemue, @msors Garimd dlear Ggrirflwrs oflflumLpg G&smemGL
GnsGn. @8o sromssamer wHML WSallsFAL yeared Gumetmeme
IS SLILL g (hS(ESLD.

e flers Gymi:  seir Spursd 6@ B FwmauiGor (9) @ HamHilGor @(mHsELn
Gyrurerg ‘o Mepa Guml’ sariu@Gn. @sGururarg B Heve (9)
Seamrpiledlphg @ampliular mempairuiie ey @m&EL. Brmerg, Bi
Remsuulledlmi51 @emmliiseE @gsir aufiGu 2 fessliLbhSms.
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4. agsly: @g 2 Mes Gyumisr gpurssHa CuTmSsUL L HEEL0. Bifld HS&EL0
Gur@pLsememyd, GLemugsemeTn algslly @smmiflullaieT meoypw efllmosw SHS5S8!,
ElemmLi LsemLwLmos GFwsLL @5 2 SaHns.

5. gpssarLid: @5 alps e GuDUDSSHH CUTHSSILLILMSEG0L. @& @ aufl
SOUTLLD 9j6060G) SlHLoL @lieom seumLb ereirLiGTed B GoGsom (pipwiGlo Helly Siflmris
Yewrg. @do B sHe) gou@bd Gurg wlGOw Ysafllspsdl (Priming)
ISjeuhLorEingi.

6. GQeauaflGupgd Gpmi : BPikmauwlsfmréar geag SHeamphidlEEesT @wWsslLHin
Brmerg @usEulsir eypeors spomill G @epinullar  Gleusfleumuiledimrg Heors
Comanurer @ 550G g 2wrsHnG Osrar@® Osoan GYuTinG
QeusfGIImHmLD G Lpmil sTeimm GlLnw.

7. Qauefllumilp seum_in:  GeuaflGwmid Fiflssr geremeusds s EUUGSS GauaflGLmmID
Gymifled GummSSILGHLD Sam_S5nE “GeueaflGunmId sem._Lb” srery) GlLuwT.

8. drgrer Qusd: @ammillow @Quss o o arGoriLrGrm gsag gyuils
@etreflGevtr LT SmenT @S eTewTLILIHILD.

waaflspsd (Priming) :

@epidlmy Qusss snusEGWsT 2 MiepsGym, @ampifl whnn GaueflGunm)
Gumnils GeauefGnm e aemr 2 6 UGS I Sunnomn @mmessiu Gosimigiw
Sraugmas s FriLausn@L e wpseflspsd] sreriL@Ld. @lser eypsuld GLoms et
uGSHullgiersr srmm GleueflGwmmiiLl (B @emmssUuL Causmgiw Fsugsmeo BriLiLbhSng.
Goueme Q&b eflgd (Working principle)

@enilemw @usEuer (psedle Gasflamile sam Sms epCosmr@HLd. &l
@weoumeer Geussms Glunmey st Glausfloumiled sam _Smg Snhgeil Gsusor@hLid. &ipedl
QaTLihg)| SLpsveuSTe0 2 enmullsisT @) 888w lglL (15 @ELD, 2_enruilaIeT e &&n gl BH&ESLD
ouwueilasg smaly So sdng. @sama gfles IUsSSSIIL I, Bi MM i
CamLing) GleueflGLmimg.
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- M/_ DELIVERY PIPE
A 4
— DELIVERY
CASING / VALVE
hy |
IMPELLER
| NeopYN _
EYE OF PUMP
hs t /—SUCTION PIPE
t /—SUMP

/—FOOT VALVE AND STRAINER

MAIN PARTS OF CENTRIFUGAL PUMP
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