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N, bul afls B line wis mesosd o W, found e the pall sty wicd duisg e
ingmsmremen terss 718 N, What wiss the mue begsh of tha bae of tha tapw was standadied !
Tk [ = XHBO0 N 'mm*



3.0 CHAINTNG{ Chupter-3)

In asidilmm m cham o fagw, sevevsl nfr e dsary gqmipmimi e rospE e = @ chan sureeng
heee ane [saesd 1n subsegmesar paragraphs.

Mrromy

Srroves ar cRam pes, ga g srg o B wometmng. are made of st el wirg d men in damear,
40 53 230 mm lneg and black enamefed 1hete aee wed io mark e end of esch chain kength
sl I8 Faguse (5]

Weaden Pesy

Ve arg mmolle off altenl fnler gosseslly 23 o J0mm squass of cogcadar sisg el 130 mm lang as
sherwn o Fagmn () Wondsn pegs sre soomally nsed & mark staren posiion o groand o s
fuasi-poanest e |hece are mpersd an one end o ot they cn e drnen m the groand with
a hammer e are loept o abees 31 B | M 0jecng shose e groand
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hesie are Dringonal o crcsler in ples normaly 25 w0 50 mm disn e srsghl nmter or mholar
st i, 5 o emgnrh sl parervaiend wsh s boen shioe o bivacey el s slaium is P (o) Diese
=y puanied a Blsck and whie slipmaiy sy and evrnally bave o fag =@ B op B oy

recng@Een and idevaficaiien from @ demmce. I e roads are gradused in meosrs and
one tenih of & meter. Biey me culled offse pndk s ane med for messsremenl of sion oS
Flamb Bob

Il s mmsbly hewy splienesl or comcal hall, os Ao in Faygene i of mewnl and s oeced o sy
posin v o] by s pendg il mol e Bl of & wienng theesd, 1 is used] @ me i g distinces
nf haping grosed by sneppeng. U ompesc. Dampy frvel sl Fheodniae are sisn positiomed paer
the SERDR i BcCiEBesty Witk ohe bedp of plumb hoba

Line B

A st renger Lot Of &1 Dwe plane ISTors of Teo Nght angled isoscees prsms placed e
siave (e pthes g depicted n Figure (21 The desosabs of et the prems see ulbversd so & o
refloct da incidem pavi. Lise rangees ore peovidad with 5 bl o hold S ndmenes. A lne
ramgn e g b s te dram offm on s cham kng

Ui off chain

Unfoldime Of Chain- |0 opem & chas e orsy = unfaensd o the rao Brass handles are beld
i the et Fisad sl (e eainch s dsross i Soraisd wid the rghl basd Fhevs on chssnman ilasds o
I sbirl g alatess 5y hibing e ol sl snosicr mevm S 5 hoklng o oty kells
| # chan m cormpleiely ovigrsled

Folding of Clhats © Ao lhe complotos of B work S chan duald be fslded in s o hendle and
amtprg] with o bpsthar sirap. §o o i the handigs of the chain sheuld b emught gt by
sl ing fhar chiass i ther meddile. Comnmancing fom the maddie. whoe two pair of [k ai a fme with
the mght hand ond place fem nbliguely scrocs de otber inothe left and When the chain =
colleoed in s hande @i ted wita esher susp. Vs process o called the folding of chan.

FReading a clsm -

A gy s in geieially domponcd of VO af 180 Rivks lefrsd Bi § al gat i mld
stel wirg of 4 mm dmmeter. e ende of eech fink are loped and covnecend segesher by meass
af thiee cipcsler or ovel shaed wire nags 16 povede Beabalay o chsn. The engh of sach lmsk
i 4 ms thi di tw oo e cotEes of Fae consicalive muldis mngs.

Ul el ol chun e pv i i v Beenalles, w il swrnel s, §he gnd bok long il includes
tha gl oof hanidle and 1 mpsssred from the sty of the hande, whach s cnssdaned @ mens
vk o e e end . Fallien. which wre mem B ogs of deflerent paners. e provided s omishly
specified podnis in the chain e faoliote quick end sasy readng. A semi-circaler grove & previded
i e emire ool thee dotey prenipliery of Bande of chann for fiuing e mikd sieel amew 8 e end of
nae chi lengil. The msmiber of lsib. 5 o cham ooukl be 100 @ & 20 m chan abd (30 @ s J0m
g, | b dgtmls of & maing flam oy m deven @ g




Tetiag of o chais ;

I e panimungs wss, & chain ey b chagaind or shiutonad S the chain shauld by ipvind s
i sccordingly I full admstmiess u ma possihie. thes the mnoent af shiresing | B o
“to s | and clongtica | iomova oo loag” ) cheuld b nowed clemir for neceuary cormction
applicatie 1o e cham

For w-aing s chamn. & 1ev) gauge & exsbinded on a level platform wah e help of sundand seel
tpe. The sieel mpe s sandardiced a0 20°0 s umder @ teros of § kg The isa gange comsiss of
P et i Bariid T ls ) e o i Fioed ol i Bevedl platfioran & regeaied didanos: san | say 20 of
i |t imcortect dhaim i fully aines: b iy pulin g il snder mormal Bemison sl e 1o g
11 the levg s of tha chain s miw fally wiik candard leagth, Bgn thy sgmpe thos | fo mad 0
recrify she omor Fmally the smouss of songanes or shonesing should he poted
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The sllowable ermor s shom 2em per Im lesgth of the cham The overall mgth of e chaen
shvigil e withas the Sollowise permiiaabhe land

20 m chain : + 3mm

il cham - & kmm
Adjsstmens of u chidn :

(ol e dal jisstend i fhee ol ool womys ©



I Wilen fe chon s i long in s sdjecied by

i....

Ll fhe opesed jints of e nngs.
Henbapng the cungaled Do
Memoning one of maaie cicele migs
Mgplicmg ey wewneomt mogL

When e rng 15 w00 shorl. i & adpeded by

STl B beat hintks.
Flafesiag i Circuly peigs

Inserisg B s rsps Wik pecesaly,
Hyplagmg sh o pags by s ke regs.

The process of svmbinhang mmemed are posts on o crasghn bese berwess teo et poms s noso
&5 [EiEg.
Purpase of ranging -

e pusposs of reupeng & o mak o ssoher of iiormedisie poimiy on 8 senoey e josing o
atsinrny o the furkd o dhan the bengih Doty e hem may e meosed corratly

0 the ling s ahar) o i ond ststus s cierly veibsy, the cha iy b laid = Bue algnmes (5
if sy B e Junang or e ool mlwison ia mod vivdhle i o undslaion grosmd, o is fequined o mark o

by o [oams Wit rEgorg s
Cade of Ziguak for Ranging
SiMa. | Sigmslby che Sarvever Acoos by the Auskmer
i Rage wwscp mosh g bl hasal Alwe : Wi
- Show wmraep with ngha hasd Nhove slowdy o sthe night
£ Hight srm eanended L anisne Wy move b B righ
& Il’llﬂ*.ﬂ‘"ﬂﬂh* Plismh b resl 1o thes gl
] Wapsd warpep woh. lef Barsl Al omajdevaddy othy el
[ Show swesp with l=ft hand Nhve slowly 1o ohe b
T Lef g cusoaial LnaEisne Wy move & e lefi
K | Pl the rof o fho lefl |
9 B hands ahove bend amd Sen hrogas down Lnmect
Ii] Bl s sutended foreand boreomtaity snd the | Fix the rod
L. Eals dapemod hinkfy

Drirect ramping -



When imenmedale gy mods ae fioed slong e chen Bne. by dnen ohasrvamos. from eimser
o= satize, ths renoess & imows & DEen Kanmeg”, Diect resgisg 5 possihls wives the end
sbsbnsny ofe ie viaibile. |l fellow g procadere o sdopiod for diect res g -

Erect ragang Wids of poles verticlly hebind ssch end of e bne

®  Sand abom B behd the ramgeg mod o e bepmsng of e lne

s  Dires e sueatess v beld ¢ maging rod vesmealy 5t e’ st o8ty post whaes S
istormedist i m o he edabdisbod

*  Ihrec e asssimni o movy the red o e nghl oo l6f , unil ke meging el appea in be
eanly m @ swwight ine

= Saoop dovws aad check dee posiceen of the rod by & phing ever ther ower ends o ondes o
ol e I Eos-verieally of the mogeg rods.

®  Afer peconigisssg [l e ffghing mels dre in o sireipha lise, signa) the sl § fiy e
rangang o,

lmedivecs ranwing

When the end saions are mol mer vicisle due is e being high goowsd berwesn e
inermedale rang g mds ae e on the | ine 5 on indeeo way. This mesod & kv, o e

raigiing o0 fouipnocad canging. [he Sollowing piocalese s slogead o indiea:l mngeed

Sappos A s Hoare pas s sase i wiick sne nod sslhen iabis doe i bigh greund exiimg
hepwesn B Sepioe i i reguital w0 fix slomedoss poank hetyeen A ssd B §uor chas men
ke s possins o K, sl %, Witk fanging s i fkoir e, Tho chenman at B, stsnd with
his fasw owards. |1 s that be can s B0 mangeg rods 515, @d W A peen the chainmas an s, s
wonhy bt Eace irwaeds % w0 that b can ene the rasgisg mdk ol B, and A | hen the chainmes procesd
1o range the line by dnecsng each ather sbiemanety. The chainman ar & direct the chainmas a5
ik e e [ e s o B, S B sre i e e il L. A g e <halnmas ar
ditects (b chasiman l Ko ks ave B fosiins s oo e S W sl A ais o e saime o
Iy, Iy v ing pdah o Bmr aBernudghy in the mamg, they ¢ haogs thair polines very ima usisl
they finathy onme to tee pocsoas B sad Sowhich are i e comight line AH. This meass fe poiss
AR Snd B e o e cime o lme



Foale af Lagder and Fallower -

The shemmen ai forwed o of @ chan, wio dag i chain forwand. is inows s
lemdur. Ut dutom of e kmider aro s fallow

& T dreg thy chem forward with ome srroms seed 3 rangg o,

b To e arrmn o She e & i ond of svary cham

& Toohey e nunictoss of e fallowee,

e chasnman 4 the e’ ol of Bhe chan, =k bulids e e ond of e cbsim at the
bt i A s os the Tollowel. | dilics of B fallowss e
& Vo dired e leade an the time of g
E Tocwry Sie ea ke of Be chan
£ T pick 1 U srows insenad by e leades,
Chaining sn Level Groand :

Hefore aameg the chamay tperben meo mngeg Tods shousd be foed on e cham lse,
ol the end simens. The ofter meging mds. choubl be ficed sear the =l of sadh cham lengi

dliafi g Wl Foh gl ferataE

l'o cham the lme, the londer moves forsasd by dugging e chain and by mkng wwh bim
B N red snd 10 s . The Sollower sasds e siomeg canoen by hokdng fe other snd
of chein ¥les ras chais s faly oranded , tes wader sabis vy resgey sed veenieTy or E'i
longits The Salowar domi e lealon b meve e rod o S left or nght il de mgsg od =
rusctly @ lme 1ham the follower Bolds the ser pad of tha dham by isschang the wapan peg. The
lamdsr sreiches the chain by moving o mp @ down wed both hosds. and finally places i on the
lme. He e e o amow o0 e gomd ot the e of The Chain ond maris with o oross i X L

Agean, the lesder maves Formand by dragpng the chain wah aine amoss and e rEgag
piml A e end of the cham. e fixs another arrow as bedore. As he leader moves femhes, e
followwrer picis B the e whick were isened by e (ool [hinsg (hanmg the sureesor of

s g in kil shoukd comlecs the rasgng epotaaen,

In ihes wary, chasang ic conimued Wien sl e armows bave been imcemed and the fender
his mane keft with ham, the folliwer By them over o ihe lesder o sheiokd be soind by e
sarrepin o mesauns ik remenig et kngih the lmle sk dag he dhas bl e
statww gl tho Sl shimld ikl B sovo ol of i cham o tha Lt arrew . 1 e e ol bk
chasmiil hee commaeg



Chaising oa Soping Gronad:

1 Bamng o S wrfaor of @ slopeg grosad gives the slopag dismnce bm pleiag e
carveys. honzenial detasces ae required. B = cherefore. penseary e o redece the clopang
iiaanee W horenmsl squraka oF W messare the honoonsl dcastoss beowes the sl
directy. 1 he lsllownng se B &ffermi methids ti sre genesally employed.

Bf IMpzce Mbshad o Saepging Mesiod
i Inadeng s Rl gt
Dvirees Mleghad:

This s = appdad b dope: of the grommd i very sieep. |5 ths metbod, the chopmg
gratined b dvidad @ e s susber of hoedasnise sl venicsl e be sops. 5o, S methed s s

knowe o siepmng encibos]. | Be lenps of Be batoonlol prtions sc oesred asd ebbed b get
tha imal hinnongal diaesce horamm B pomnic 1B seps may nr by ansform, wed would depensd
on the pasure o the prowsd
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Precsdere

Susfijienc the hofifenlsl dslanis bofies postn A snd B o ks be meord.

T e AH i i ranpsd progeity,

Ve the follower holds the fom end of die lape & A

D dmaiey el & smitabde lopail AP 0 S P, b o chiea hetgia and AF, i jus harizarnl,
Uk darimiantal o Eskebasted by e ol smatain By N-sieas of by wondsn sel-sduars.

ke poiot 1 i marked of dhe groend By plumbe bob so S P o st over P

ke beorisnntal keagih AP 5 nosed ihen e follivwer moves 1o the s P and helds the zam
el o ihe impe ab thas posd.

Again the kender selevic o sumshie lngh PoF. @ sech 3 way that PP & herimonml and P,
vernal

e the hiwrizantal beggrhs PP andd PP e messured

%o the tmal hoeenasal Imgth. LI - AP - PP~ PPy

Imdarecs Mierked -



W e thes ks oo 1hes gErousmd certece 16 king amd gentie. the Sieppag Method & S0 usTabie.
in such & case. the hurimnnal degesce may be obtamed by Be ndrect metbeds. Thise &@e of
Bulluww i Bipes

iy mesunag the slope wilh oinsmsten.

b Hy sppivies bypotosel alliveasee
g, by bnovw ing the drligrence al kil botwdon U fosain,

u. Memuring slape with 3 chnsmetar :

A clisseten. s & gralusiod senasrls prorssed. i1 consits of twa s ) and ' Rl sighing
e cbjegs. A plum bob s sscpended from poisd OF wilth o Seesd. Whon the srgghd pdee m el
hesrizanial. the thoead pacces throsgh 07, Whan the siraigh! sdpe & blted, the thread resaim
vemial hin paraes droagh a g desten on s are which chows Se ingle of dope

ﬂfm

&

b s

Sappesc U and 1 are e sty on doping pousd. Deo mngng ol s Need 8 S poins.
Ve e uilfipr eyl 1 il 1] e sharkes] on e canging rods s SO0 - 1M

ke clmametess o plaoad @ sech & oy Tl s conire e senches i murk O] The
clanmpirs s e inlmed gradually el the pams Fi, P2 s D0 dre 0 e sang deaght lise
At e oo th Shewsd of the ¢Snompters mll dhorw s engile w ik o the g le of slope of e
ground Suppess &is angle = o . The sloping dxtmcs 0 & ke mearasd.

Ve royymared hewrwronul diance - (0 - Balg




b Appirag brperesal allsweace
In thiz metind . the chnpe of the groand is fng mer by Bxing the chinemeters. Hypotsal
s e len mide for each ape agm
Let @ angie of shage seaiarsd W Cimomeics
Al AR = e - 10 e
AL = AN ol - 100 s P

HIC = &0 = NP
= I ser & - FHI
LR szl — L)
Ohsencle:

A chain b may be miernepied the follow s dmesiens

I When chisaming i Thad, bl vicos s ool
2 wihen chaming w obsirscind, byl vmson i frey, aad
When chaming awd visson s bish shamoed

1. Chaising Eree bt visos obstracied:

Sach o problem anss whes o riung geossd of & agle Med aeeTIpis B chan liee.
lbarw e cmd lalens aio nisd imnevisble

[

Lme—1

Vi end scamims. may he visshle fives wene migrmedaie pomic cs ibe fong gomd o
thes Case. reciprocal rnging s resoned Bl e cheneg s done by sepping method.
Cag =11

Ve o abtiats e sal vislls T wlsnstdale oot whios jusgls s omes st
thar il Jimar,

# Caf ¥4+ D &
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Lot AR bng b ey actuad chain ling which qan sos be rmngod wnd rtesdisd basasg of inrmspisn
hy a mingle. Len lime exmended sp o K A poim P i srbeied on the cham bne s & raadnm joe
PT & isken @ o sumshle dirscion. Pomts ©, D ssd B o sstecesd an the rndems bins i
el are progected from e §he papendenbn 8 G mers Se lne 80y

hemesaly,
o

Agais fram mimgle PEE, md POE,

& _ch
B B

e S (D

Fromm oy | sl . the beegile DDy sl B v caloubsted The disance s meowew] sleag e
pempeadicnlars ai I oad E. Pomis 0y anad Ey should be m fhe cham ine AR

e
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I, Chaizing obsoraced bof viies e

Sack o proviem sl whey & posd o mos comes eros e dhoan lme The Samn My
fie tsclidal o e Rl siad maya.

Uasg=1
Wihen & el inlersupis ihe Chain s, # s pesiblo & go s the ol e,
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3. Chalsine xed vides both sharucied

Sach a prodlem arices when & bmidng comes acress the cham line. It s cobved mn the
LT T ST

Sappaee AH = the dhain fme. Two paisis © el 1) e el ecied om it ai one side of the
beildmg- Fgual papendiulars O and D10 are creoed The bne Cdb o extended il the
hmlding & oroaced. O e svisiead e pao poiss, sl Froare sdemsed Thes perpesicalers
b mmad B b b e crtcied Sl

EiE = FiF = L0 = Lyl
Uhmis. the pestns. C. 13, and F will [ on the seme sirmght lne AR
W, W - ks

ke dsmmce Lk, s mesased | ond 5 oqusl i the requed disssee D

Fradlm

A chaen hme ABC orossess @ moer, Boand © being on the ear and Seoann banks
respectrecty. The S HA of iengsh 73 m s sen oo o right sneles o the e, Bee ol .
I e Besrimgn of BIAD sl ML are 2877 137 pmd 63° 137 recpactivaly, Bsd des wedsh af

iha rrear

Salucon -

<RI M o A= o N

e @= (TETH1E — 18070 — 82715 - 4300
Froem irianghe MBL, E -ramist

B = EM t2RA5 0 = T5m
S (he winhth of s m 73 m




T chads sarveyin o one of B mehod of lind cerveyisg. @ b e ovsism af
warface m which sades of deifprom mangsle wy mmseed depcih in #a fgld and ne segular
NS MiEnT 8T Bhin

Principle of Chass Sarreving:

Ihe prasceple of cham ssrveymg = mimgulaton Vs means the the sea i be soveyed
is diviiad m o 4 mesber of amsl| mamgtion, wihazh shasald be well condiunsl, in chan ssrveyiag

I nakon aiw Jumiiy messissd S shsin or ps
Lham verveyving is robomsssed when:

1. The gromnd curface & more or e beveled.

1 A smallare s o be snveyol

1 Asmall=dcale map b be prepared sl

A The hemigtevis ol wpll comlibanal e kis o eay
Uham serveying b esunsbde when:

Thee aret = crewded with mary detils.

Iz e conssis of doo many deils.

The ares s very large.

T frmst of wiell = combibimed Sengio o iy o) due o eniacka

Well Canditioned Trisngle:

R

I Aimangle s @id o be well — conditiosed when no angle i less then 36 or greater tban
120" An sdesl rangie = comdersd io be best condatimed of misal TEngle.

1 el condmiosad rangles i prefomed boraese e spes posiiits &fe very sbarp sl can
T Iseamd by ingls “des’, a

B e e o e

i



ILL - Condisiansd Triangle

1. A tanghs m which an sighs = hlﬂ-.ﬂ'-l:mhlh- 1207 fa il i B .
rondioned trangle
2. DN comdmoned misnghes ane nod waed @ chamn sy g

Acceasorie ks chads varvey

ke finl by eqmipmenis are mgminad for conductng chain surves:

I, Wighng chas (20m) = 1 mai
1 Amows = 18 nes
3. Messiiic tmpe i13m) i B
4. Hanging noak 3 Bin
4 iHTes rad | B
6 [ lmenmgie = 1m0
7. Piumsh bob wish teesd =1 miy
A Coocs aif or opiicsl agane =1
Y. Prizmane coesps with siand 1 B
b Ve ossdon fegs |8 s
VL, Wil 1 main
12 Hald baak = 10
15, aoed pemicil = 1m0
L& Pen L= 1 B
1%, kst | &

Recomnsisviance Sarvey and Inder Seench:

Lbarming mcennaissanee survey. e sarveyor showld walk over the o @ sowe e
v ETES SO ke B W betheT of ot e e lecsed SRens ane imer-vioehle. | M S e doakd



be & selecwd darthey enclose she wiaode orea. §he survevor shoukd be take e Sa the menges
Gietied e Wel-Codinaned

Tbe mew hawd sheich of te wres which © prepared daning mcoasgEssnce GIVEY X
Imown = “mdex cratch ™ or "l plan”. The isdex shach chons the chcison of fereey work

Selecries of Surreving Sravions

Servey s b are the pomss. o the besimnong s e cnding of & chan lme. The cimtioe
e chatuficd usder b oot

2= La) Man Sismon
i) Sehaaliay Slamen
gk Vg St
1. Mlmim cmrvey caben & e end of dhuan e dhould be mier-viible.

21 Swrvey e shoukd be mnimem i pessihie.

The man prieciple of ssveysg soch o workiog fos whals s pam ol Som fn o
w ke

The stamnne dhiekd B well cresStwngd risgls

Frery mangle ssoukd be provded with o check bne.

Tie hine sbaahd he [aovided 1o o oo g sftiek.

At 1 Camiggany il sl Lo o oy bl e sy ol

o

Ve lerger s o s mriangle shoald e placed pamliel wo the boundanes, read, baildings. &c.
hawve whi offscts

1. Chan kne shoald be lie over leveled grousd.

2 Lme should he [ om one side of dee poad o svond drosrsance of chenmg by passing of
[




Banr lizs:

Thaa lima oo which fa Sepm g wooelr of tha servay & il i enserns i e “Hass hea®.
N g masd imgarisd Bng of the asney wnrk Cemarsly, S gt of Se mais ey lng
= ooasidened i baae e

T kme:
Thee 152 ik 15 o Bins wileck jens sudsubiary Aok on S pues line

Checke Ene

s Lo niieig the spea povmil ol Enangle i soise Fuopd paind s i B s bnosn
ar check ling. 1 is taken o check the scouracy of the mimgle

Oiffsae:
[
I he |sersd mearasemen nken Tom B8 object Lo dhe
chesen lime: & hawrwn o affacs. (hets are isken b kecate shpes P b i
with epleioscy in S chan b 1By aig fon Sypes : I—I
L Papadeulr O a1
i Cxbbigue (HE ot
o
G.—" SRR L]
Prrprediceiar e K

Wt the laersl menarenes) b Oung e dsal fosirs sy mad ferpends ol
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reman oosvsare 1 he magsets bearmp of the sus = mken @ e e cenon of the mae
meridian ai e s cam b foumd 1 ain o ke @ naonh & on 8 plane nescing thregh be
niarth and somth poles an o place The mes beanmsg of servey B i e honren ol ssgle bus hne
rmakes wilh the rae e s fescets throtish o of s k.

TAlepeec meridion:

Tthe Mg i merdian tenugh & poind o the grousd = e @i o by @ frecly
assnmdol magmets redlo plased 41 S pa e magneme mendin e by affcies] iy ey
RETR. Erget wiecterene. Sl @ o mverbead elecenc cable o B presene af Mg
subssimnce, @ch beevplaned laer. Ve magmene bearng of 2 servey line is the bonronssl aeghs
coaifitie Wenseres the mugnes besrmp of & lise.



Grid Meridin :

Sty aerv ey maps arg Susged on ong o miry sre mpedas of plages wn tha ey plaged
ceamralfy. The sanlsou [mes of 18e grad are paralied ;m B bne represessing the ceniral
meridian |he daeci of e grad ins shing B nnnh-wath dereis & knows 5 Gl

Misriian e besnmg of sEnvey e refeniad o and peckoied  Briom gnd lses are called Camd
ligmrmp

AshiErery meridian.

The srtasrary mandian o & ol sy wcll-defiscd deecion BEwesn iy 1Wo fedals.
wiach ba B ngees of & charch g well -defsod poant on Bie gieund, of & b Sec b merklee vss
hr wsie] oy sl vy s thay will sprvg dhe prarpong of o nefareecs digg i, ol B regwined
COMPELITHEA g possible with such dam The wharsry bearmyg of & bne is the bomonisl angle
henwezn e line deanon of the deemios of the arbimany meridsas rosgh one s of the lae.

Deviguprios of Brarmgs:
The bearing of sErvey Imes ans designased o the followsng sy
1L Wiknde Larclle eaniag <y (W C.HE
2 pmadrgiial Sparang sywigm §i) 5

1. Whals cirche besring rasem (WCB):

L ths wysiemn of bearsig of 4 lise sess uiod from e Tue nerlh of magnehc
marih in ¢ lecbw s dewcsioa. The valup al beenng may vary fm 0 o ), B s s Loesn
E Aremibal Sywem

2 Qruadrensa] Beasing vrobes (WCH):

In this sysiem of hearng of & bie mesired coswend of wewwand from Be soeth
of il which S s noee | be O vpeien Bl Nonh asd Seslh devcios s mod o
ipforpmemondisis Uy boaings srv meosmred wiiber  chixiume o ascodiumg
depengding upoa the pesiten of te seroey fe 1 i gk @lied Bedsonl RBeanng

Caaversisn of beariags:

1 e Wil His e v, conven dhemn W0 quainenial or reduces. beanngs.
Samibaly, (s com aleo be potrverien] o WHS

Whole circle bearimg o reduced bearimg-



T comvent WH imessursd clockwise from e sonh descoon i (o KHs, e

oS i simaplie Tales. ave fallomned.
fap b e WOH = less dass 07, the R = nisienically squal bs e WOH. The guadesni
dowigraiion m H.h
thi  E e WO & St S anad 180, the KE s egaal i ERE < WDTE Uhe quadnm
decigmaiion s 5-F
i< HH“Hnmhﬂ‘Hm.hﬂu*ﬂu“!_lm‘.lhm
o nasliion: . 5
Wi B i AT g 0 g 1, Wl ppaad i VAT WOCM, Thae qesaieani
dhemigmation B M.
& W
i
- P [ - ;n "
='-
¥
- ]
L ]
_— i
™ 5 [] " f__ L]
o "
-
L ] ]
Qeadresinl brarmy re whale circle brarmy:

T pomver goven (8 in WOH, dhe indlowing emple rbss ore i he foll owed,
i) 1 ke guadmn degnaton & N-E, Bie WO 5 nemencally gl i the BH.
i ke gl deeananon & 5-E e WOH 5 aguel o 130° 0B
(el 1 ke quadees deEnaton & 5.0, e WOH s agsd b [S0=00
tdi 1 o et desagnation mSNW, the W0H in e de S0 a1
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Exzmple : Comvers the following WCB: s EB: and EBx v MWCHs.

a INTME, AR1S DRSO, 1285 N
B AW, BAFEE, SR8 W, NEEIIE.

N7 Ihis s i e 50 uiadvasl. W18~ IET W0 0RDF - AT MW
AR Do i e M b e, KM AET 1LY b

0yt 06 his lies i b N W ppumidrns, BE - BT NSO
1265 27 iz e in the S-F quadam. RE- D800 3% 85 - § 537300



bk

BAEHIW i D i rhe MW guadeern. WCER B, 3075 ST
SR I, Thim e inthe S=0 quadeasl, Wil DEIFO0L. B571F - ) S
ERECEW, This fies in de 5-W quadrme. WOH- [RP0E-538518 - TRty
MEIE. Thas Baes in the N-E quadrans. WEH - 89°50°

Fere and Bock Bearme:

Fore Bearmg -
The basring of & lme = the deeonos of progrese of the survey is colled Foee o Sarwand
Henrmpl E L

Back Brmgp:
Uhe hesrmg of & lise o e oppasse drectos of [0 s of the sevey s callad
sl d Mewnng HiE)

The relanod beraccs e FHA HE b
Back Besrmg= Fore Bearing = 180F
Liig = g of 10 o s i VOO0 & Ve o i (D0 o gl dhagn | BEF°

18 s dowre bosring o gves. i the Dusdesssel Sruion S bk boang i gl b fhe
Tofe Besting bub the Seuipialing evier o ill be gnacily opposisd. M il be chatgdd &
& and vice vese and | ocill Ba clanged In W and vide vena.



Cilralusion of Included Aaghn fram Baariag

AL the poss whers feo suneey likes meel. e mgle me fommed — o eenod anghe and
B imisricn gk, The inkvier sngke of included atale s gencrally e smaller s (< |B07) . ke
hferrnca of hearmg af fwn aducent ines s i i leded ooyl memerod ook wee Som i
ling whoag baaring is s

Calcalwoon of Besrmgs from Incloded Asgles.

I oarder i cplom aie the hiring of e sewr [ing the follown g sievmess may b made,
Hdal e

Sudod sngle

A cloclow iig 1o ihe Baitiag af Be ficyioes b . I B i -



Yloee thaw 1807, deduct |90F

Niwy han M7 ot SE0T

Lot i | 0% s 180" Qo gt the hearsg of Sicnen lme.

# s g clmad Bevere e sitc cke s duoition, o cheerved molalel saples s

s Ele
® im0 cloed waverse mun @ chodiowise disomon. e choerved melsded ongles ane exiemor

i

Exmmple ¢ i the inchded anghs butwoos lee A asd A 1 o reducod bearmg s

@ ARNGFE AR
W) ABNIFHE AL S
M) ABSESW AUMHECHTE
i) ABMIRIE ACMEPIS

Hasrimgy of AH = N 807 10 k; Hemning of AL - N 29 43 |
bt enes e o N guadran.
bl st e HAL - difleremee in e beanings = BY .43 - 407 10 - 49" 35 San
LiaR
Iparingg oif A0~ M BP0 1 Moring of AL - 5400 &0 |
Imee Bap in e quesdranis.
Enchuded ang e BAL ~ FRE"—cum of the besrings— 1807 - W0 300 — 80 © 1287 50
{ g
leasing af Al - 5 5745 W
Ihaanng af AL ~ N 45" 10 B
The lines s m oppourie qeaidmms,
Inchuled angle CAH — F80° —jdifierence 0 begringsi~ 150F —{43" 2F - 33743 )
=17 3%,
L1}
Iigaring aif A~ M HPLY K
Hearing af AL - N 3P I3 W

The lirees e @ sd)aoenn g dranes.
Ihe Inchuded anghe CAB ~ mm of the beanings 30 23 - 10F 23 ~8il" 50,



Frumple I
The beerisgs of e sides of & closed Uansvene ABULIEA ure o Sodlow -

bl i i b,
Ad (1l E ] KT 1S
L Frall | piirall ]

(N1 1" 50 " 3
e (TR L 1" 14
kA 124" 43 4" 4y

1 rpins e mbmiy arghes of e Eaverss and oo me gy peaary ohesks
St
(i Fhe inchuded angle & = The differeace inbeanings of AH and AF.
A e benrmg of AB is less tham of AH, add 560,
Inclmbad aagle A 107" £Y = D60 SO0 AN - 162" 50
et i il o s A The dliffrmcs in bearmps of (6 osd B4
- I o= e 2ET 1
Inchuded magled - Sl 4%
T e bnied sghe m O The difference in besnmgs of OO0 mmd U
= INE" M - 202R00 - WP
g lucdod saglel - ™%d® 4%
Vot g i i 10~ Vi il iSorence s henrmgs of 16F s 10
= REI" 1S - @A - s
Inc luded mmgle 1 = T 43
I sechuial mpis & k- The difieeence s hewsgs of EA s L
“ 12 Ay - V1S - 12 M
. Iaghydenl mgle b - 120" 0, Ama,
Chesic -
Sam of e mcluded mgles of & pentsgon
A b gt gl
Al sum of B mclnclod snghe A vll=( =
= IR MY - O A = T M0 - 7Y = | 210 10
= 340" (0 o righa amglex  Hence AR

Eaample

& whosnd somspas irmvenss AT mus comusied round g ke asd the foSowmg
heanings were shimned. Jenermine which of e sanons are ssffering from nol s and
dive the valses of S camecied hesmnec

Al T 2 0

L. 1o i P L

i 124 3 417 3
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Salute

U muaminastion the forg sed hask bearings of { 1) Sffer usctly by V8P $omgp, siatons
¢ and 12 are free from koal stsacson. Ssitone affeoed by ool svscnen are & ad H,

Calmivnos of inchsded angles:
lnterani sl A < bearieg of Al)= bhearmy af AN
Bl Sl . LR
Exiemor angle A - B - 510 - HE 20
Interion anggde ot B - bearing of BA —hearmg of BL
Lo T R FE ol
Evioriod angle ot~ WP . 48" 40 - 200" 30

inseros angghe at O~ bearing of CH = bawrmng of C13

- e
Exierior asgle ard” = 5600 Te1" M = 2987 30
Exiora angle 13 ¢ heasmg of DA = Boarse o 1

= DT R4S - eIt 30

Bk : Sum of ewenar anghes of te quadniseral AHL T
{2nd—d43 = 12 righe seggles. (00
TP S T
SR 20 = B105 30 = 2N S0 - 2K S
< IREE L2 vight sngles. (LK

Calculution of besrmg -
Heanag of L1} il o 1 iprves|
Add angle al 1) = 261 30
Sarm - ERG" 44
Hum i o han 100, sshinci s i W00
Hearmg o 134 = B Ay
Al angle s A -
= e
ik ik e e, 340 sty B )
biganag of A = T
Al v angle m B = 210720
Sam - 2887 10
Sum 5 more tan 1807 ssbimet - FR0O00
Bemrig of 1 L ]
Al praverwe angle al O = I A0
Hum = "

S s e chan [0, seharao -
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[Eiffeson of eanth's marpetizm:

The garth b b ke 2 sting magrat wof i ol pleced swey fom thy gaographa
‘nosth and soath polas. Ome pols of the sarth™s magnetis placed o ap oty 70" sorth
| and 6 west ong isede in Casoda and sinmlar pele syuros o o dememolly opposis
I stism in e Somthers hemisphare. A B e Esedle supponsd insuh  wy Sar il o
felaie i 8. waitcall filane il Bl uji 4 veiticel poio o sich 4 plice. Saee oo s ol &
magnaiis nevdiy poinm de e merth deggtum ol o designed @ the nerth pole of e sendls. o
i Ban the EMAgINAry Mmagnet incide the earth kas 2 eouh pode there. T his & becamse undke
piddes atmracy cach sther. The nearth pode of & Mo s i Aoty the: Bori- ceoking pole.

The mageetic lns o fSrom §2e 0wl o mapeetiom gassmallr go from saw e Soutk
ke e Mrth pole. S lines of dorce e parallel no the surface: (bnrenssaltyponly near the
gmanar. AL other places. as these bnes o the pefes. they are deracton & the lines of Sros: &
wll i (roen B owianstalh by o wmell angle. e b ksren o e Sp anghe. | G sk
increamey @ W @ Mo e eqeion e B poles,



A magnet sewdle i pereraily made perfoly ommesngal and supponed oa g banl, Eeasied
pivod. U make 10 mie up & horeomal pedsnen. i w gemenmdly wenghssd with an ad s
wight As e north ols o te nonil-sesk s pole of e nesdle dipc dhoam in See Noem
hestispltiare. e e i aiphiod i he wotllern gl ol the eall Beve. Hailsly, e
newihere sogmien| of B sgedle i soightsd in e Sosthern bomasphong, Sheas in the plen sl
sooien of peao S of mageets needies cpmemanly wednne with ponied s (edpe-bar
needie ) 0 other of it whelth (fenad fomm nesdie). | he nenh peke. or the nonh- wsring
ke, of & magielic neodle whes echy sespended gives e B dieebon of Be mEEmetc lins of
thie B el o i maed o o fefEPoi e o CumpimS AeFEVEY.



= The hisizonod mgle berween tnie sanf snd sagnens: nork @ 5 plece o e o
ol beevation, = clled mamens dechnaron.

& Dhe sle of cosvergeace Setaesn e Fie Rk ail s softh 6 sy place
e ] e comslan].

o I depmihs uan the demctiom of e msgmetis mmshion o th ong of shupratio,

® ¥ the magnms mendan s m esien side of e mendian, Se angle of
dechinanon i sad w be eram dechinanon of pecimve declimatsn.

& in the oaler band of ghe EaEner Mol S of WeSIE e, e Aoy Safad. i
wiial B B Wieslorm dhhtiin i e e e doclifalion R

* lhe imaginey hns mimng ibe placs of el declsabon giler podivg or
magative, on the vurface of the aartk, ww callsd “Tiogoic bman”

®  The isopanios e haring wero declmrtion me mews s * Agomc s

Mismen genaraly call magnatic Jeclinsts o ' rariabon”

| Desermimavies of Asgwens Diechinurisn:
& s merulians @ o mmber of plces 6 e swa, ore delcemised by makag
sndrern s obapry st | s sy b st
®  Umenpass obagrvatens am i oaghtng dhe iree mendiee @ e places
®  [he magle of inclinatinn betwess e mendan snd megnetic mendan gven by
& Comipess resdeg. s the desral magacte dechnaton & the place.
®  Mlsgnsic dechmstion - 1rus hearisy -Alagvasic horng® *



1 Calcabsen of Tree Bearins,

Trie Hesmrmg - Magnets brarmg — magneic declmanen
g = vy nagn of deglnedon v aast

il =y b of o s e

4 Cakuobtme of Magses: Braring
Alagfets: bedfii  me Heaflhy - Mmoo el

e —ve g Sor s decinmmon and — ve sign for wesers declmanon.

Vasintion of Dochinsts

hgcnatiom ab oy place dogs s rpmaan comstent b Rsepe on changing from fima bs e,
Theee varumnes may he clssdiod wader Tour demds ai

I Speuls varmzm ¥, Ansusd veriziam
A el varuisn 4. Imegpeler vanstoss

1. Secular Veristion.: [he soh magmesne polss we canimuslly dumgnp ther posibom
relanieedy Lo B goographecal pols. Band Mogneec menden abo chesge: el afiecs e
dechisatin of placs Seculal vanales: 6 & shw Costscees chenpe sl dochaasion. of placss
Al e maoig aml ks oroguler s froen vear loyeer e by magnsds, sacelar vanaisn
is thir mest soypirtand for bassd surveyors 18 appean @ be of peradic chemoes nd follimes & e
carve. [he oviag of declnanos ai & place over & persed of cenmnes. may be companed o a senple
hesmanic metisn. & seoular changs from vear o year i also bl malorm for sEy @ver pacs. i
e fvflevemt for i eresa places i cofverl Saamelil Do N e Doing. i Scurmio
il of dochinsiion i guisnitially fejuead. As ssch Hom very imporiesl fer & sEvopor o khaw
thar peac wmoum of devinpion Wikes nbeary proes for s dochnaton gre made in defferme vess
of o cenmary, B & Teveaksd thar magneta meriian moves fom e side of e mendan o e
other. The dasge prodeced amsslly by secular vansios s differes places smoares from 0002
iine b 12 mine Dhe vamsion o depeids apon S peogiaphe sl pocinen of diffetent placs.
e mnml soisls chisgo m grosiod mpel the midsc piest of 2 complons oyl oml lesst al o
evmemi hmis



4. Amwuel ¥ pringion. | hangn in dehinatem @ & plase over a pernd of ang year, & Eniesn as
maus vanson. From e chorasions made @ dtforom pooss over s perad of 12 meaths. nis
fomnd (hat snnsas) venstan i< ehiat | mnse W 2 mesis, depending ofen desr pengraphicsl

[Hirkilidim

3. Dmrmal Verbioen | he depansre of dechiien Fom i Mekn velae dinng & penod of 24
himsn a1 any place in caliod dimal venisson The dismal vansion depends wpon the Gellowing
facinim.

i1 The pregrighical peites of the plcr. 17w gresied for tw places m bepbor lemides and
laer near B sy

1 Z) Seasom of dhe year. B o comparatively more & e S mnowiner ol e sme place
{ 5 Thhe sema. 11 b mware i oy el less ar sihe

(i Tl voar of do cnghe. o n difforam for defforent yomm n e compilaie sycle of wosle
VETRIDIR

(€ Irregaler Varsatien. Asrepi chasge of declinaions o places dis 0 Magnetss serms.
eanhguakes and it solar miflessce. we culled aepeler saruioes. | e daufbasces may

OCaur @l SNy lee o ey plae and cassaot he iadeted. The diplscomenl if & hesdle day vary
1 kol Py 17 8 57,

Fraomple The rue ssd magnese besnsmgs of & lins are 7 5% 43 a7 330 respectively. Cakslse
the magnetic dec s o tie plaoe
slunze
Magreii declmares  True branag Magrans hring

= T A% 75 A

i
A e st = Ve declinaieos b et of e mrls
Mapacts dachinasiass - 1* 13 ksl



6.5 Error in compass surveying:
The follraing s b i nrveying with drspace.
Imaeramenel errers:
It & cased by e dedfecwve pans of the mstument. | hewe we
jailhe el may vest by siraight. grveg wrong eedegs,
(e B vt il iy Bave hecome bl sl the seadle may s move (el

Icilhe lme of cogha may nof pass throsgh the comre of te gradamsd nng
1) by e My ot e @ b renial plase dee e dip o] the sewdle e s ol
afihe wrong adismmes of the balasomg weghn

igil ha civsa hasr i e pbpacli vaneld may ol ba siigaghl o may Binve Sogoim leoss
Persansl errers:

faiRendine Mie gridhiafde i e Wi dine e of readng the g ni s Toagly.

b e comeratg of the coffifuss 04T B sl

e 1ot Bew L thie comnifais peopeily .

et hisgonng the sgnel ol o asson prepealy.
Ovdier error:

[ed Wanstion o declagien dunng e dey, whan e suncey i caripd ma v o kg
daranon dEring te day

(bp Liscad mmrastion dse o B prowimity of exernsl sagaete afiss e 5 one of mae
il i

(et (e varisioes dip b oty sk, chaud ove, o, whach affec e sagnetic
marcdiy



PEFCAUTIONS TO BE TAKFN IN COMPASS SUREVEY

U imaeramaritsl snd ohagrvational emors dering & sompes s ssny may by

Sl wp wnal vl B o darsfully,

S tha vifrstines of tha sepdle By gosily praamp the brsbppa = ki o may ceng
P s E=I0R.

Adweays inok shong e seadlle and not &crms i 10 dvedd pamikee.

Wi ey e mIPETIRET s Bl s, (B mEgReie noadle shomld he kep off the prvot. (0
ith rhad o U vl b ool e oo vy sl wlmih ey o shugg i
ol p pagraping noglly

Iefore whmp & pesshing. e comepais bos should be pendy apped © enoare that e
gt Bl & frecly cwingseg and Res nit come oo e e W frcson of Bhe pives.
S o shuld be seeoied oy San e mne sy Som te sowee of Dol e men.
Sarveyer shoekl never camy gon amicles, sich o & bench of keys which may comie
lewal amrasinan

lare and hack bomsmgn of gack line chireld b sl b gaard pgamal Bag Sousl srirsciem
I the compeies b nat b st b T el of @ e, the hearngs may be tekm form sy
inlermsiae poin alesg that bne

e st of, readdings shaiahd be RELER a1 cac Sl I ERinang detaik Wy deplecsg
e gt sccdic Mo kil o ohe el

Al taking o resbag w winsg direcisn vic, 257 o 207 imacadl 207 in 25F sl wa,

17 g g lasn comvar bas e chisdgd wosh 3 lsnllopr hasf, the gl gots chprged with
ehecwostin oarrent and s naeile sdheres te the glass cover  Ths may e obvised by
applvng o moisi finger w e gl
Eitmact e mwl eye Vit missl be araghiensd before malang olservasons.



MATSTFNARCE OF PRISMATIC COMPAS:

Tha Provmate; com pass = & fing s remand thar is eaey b st up el san Hm slgelly seesd
firw rouighe. cpeedy survey werk. Fie follewing posnis are imporsan for masiEning fe oM
1 gownd ool | e ComRISE CIRMe i B leithenr Coer B coompass doald Be bepu in s cover
WEn il i s

®  The compass should be eoed Srequenty. before mving o for serveying. Check regulerty o
s whether fie magneic sesdle i fredy moving or sliggih

& S fi e con i 41 & i and ke the besmg of o l8e conssveg (o 8 well-definsd
whppat Kl the compuss e mmmel sy o i S o e weme pomt. s and o
e reasteng 1 reading shoskd be the cama, If sei, S aeedle is s meviag properiy dag
e Bl povon

»  Cheok whesher the needle por the graduated rmg i moves in o boreonsal plane

Kooy the imvtrament free of disd end clean Se gl oover wish & foe chak

CHAPTER 6



6.0 CHAIN AND COMPASS SURVEYING
6.1 Prmeiple of traversing

A semnies of conpeoed Areghn bne gach jomarg o poais on he groud = caied
aversr. Ead o e inown as ravene saions wd arght lines beieress oo
CoflasTEvE SIe i bGP Called MIVESE ek

Travorse may b dither @ chnis] soves or B Opn Tweema .
Clazed Trarersa:

& iraverse which either aryginaie from a stenos. snd closss on wee gaion o me hebween
W SRbon Whose oo ordeases ane known @ i of & commes: syeiem of oo ondeases. ® inren
s choed meeese. |8 clesed maverse acoarecy of hnear & well i ssgular Besuremnesss sy be
[T

Uit | i it

Open Traverse:

A b b mzstha B ol alaiting) alalishl dase ol e anosher ki sl
15 rm g aen S vens de open frerene srerney of e as well s angeles mpgeerpment may
i b checked




LB corvey . ederred 5o f e e ae be sumveyed i amll meven ad kigher aoosmacy
i aimed @ wisse = of e area & comparsiively koge with endalenos s less soounscy o

Erusnl compass wsrvey b adkspind
6.3 Local Attraction:

Barith e aff & Temly winpended siag Jle shwavs foimis o e nagaste it
nim irflusmcad by any ottey avternal S sxonpt the sath’s magmeng fakl

I he muagsen nocdle gots deflecnnd Bom iy sormms | gosdlion, o pleecd mes M
prclin jren ores cabllps pic, such & dmiyrbing Tore is = lncall g

Derermes af Beal aEracses

The poresemce o iocal smracwen i avy aamnn may be detecied by nhssming e fore wd
hack bearings of B lne. L the differance hetween Tore sl hack beasing is 180" ook ol
it are e o focs| snesersn (iF SoL the Secrspancy may e &ie o

i1 WAm Ewor inebaarvanon of sther fore or badk Beanngs or bath.
{2k IFrespnon 0f sl Sire ban 31 Btk watn
{ ) Paznence of locsl sizscmon si bath (he sialonk
Thie crimermos (o ofler Qo @y be made saooordmg o the folliovsing methads.

i By cakubicing 1he mcimded sagle an fie affectsl cmtiona
W By coloslating e kooad enmecmon of sach saton and then apphymg the requined
Ot chods. slariag oo the unallesed beanng.
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