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HEATS
NI TG 9ol e
1_ (Plane Table Surveying)

Syllabus : 1. Purpose of plane table Surveying, Equipment used in plane table survey (1) Plane table
(2) All‘dadc.(planc and telescopic) (3) Accessories, 2. Operations of plane tabling -
(n Qenlermg (2)  Levelling (3) Orentation, 3, Methods of plane table
surveying— (1) Radiation (2) Intersection (3) Traversing (4) Resection, 4. Two-point
problgm, 5. Three-point problem by-—(a) Mechanical method ( Tracing paper), (b) Bessel's
graphical method, (c) Trial and error method, 6. Errors in plane table survey and precautions to
control them. Testing and adjusting of plane table and alidade.

1.1 M (General)

THIA TS FeAe01, weet e ) weh vl fafire drafsty fafy (Graphical Method) 2 faa%
sT=ra Qa"h: ST (Field Observations) 31 3% (Plotting), 21l &M @a-=9 253 (Field) # # Tor=
Wfﬂ%%lWmﬁwwﬁmﬁm%ﬁﬁm—ﬁmﬁawé-ﬁaaﬁra"@meldrqotes;m%
aﬁ?ﬂmﬂwﬁﬁ?ﬁ%,mwm%ﬁmﬁmmmﬁéﬂﬁﬁw%ma—mﬂ?m
S R

T9ae T2e Helavr ¥ gEafefy-Taem (Manuscript Map) &3 ¥ & 39 WHg TaR {41 51 @ 94 9d4=
STHIA 1 ATV Tl €, T ThT & A0 (Field Notes) F1 28 973 9 3991 a2 & 9991 % =9 #
SEeH i SAEIHA T B A siw Hrd B B srfafcad faEor 31 savasd At 2, SeE 56 5
Qﬂﬁfiﬁiﬁmmmﬁmmm@m(InstrumentStalion)mﬂ"{‘f{: Yaro] 9 =
EECA I i e

THAE Ve HeAE fehiea T 7 st ds ¥ el wwrw wdeon 78 1 g a9
arl At 7 e ifes giysm w sTewasa T e, 9% ade st sTEnt 2

TH FHR 1 Fa01 fErEIense (Theodolite) @ oM e & srmia, Susco SvE 5 75
et #1 fawga e @ # #§ swEnt w@ d)

1.2 9RHST (Definition)

FHAE Yeo HeAayvl, Felarol it uF faftre draifesia fafi (Graphical Method) # f5ra¥ sty &5 &
eul & SAeET Wg-|y fEa s )

1.3 HHAE Ycal Wd&iUT & IGa¥T (Purpose of Plane Table Survey)

W 8 A Qﬂﬁﬁfﬂﬁﬂ"-ﬂW(Feamres)ﬁﬁa-ﬁﬂiﬁﬁﬂﬁlﬁ@ﬁ@mmml

Wiy e weferol faargerse | Feiem wefam % sid, SUE- LRl % 9 et #
faaRor wra +3 § 3w 2

\fi) vea Heferor w Ut fafiy @ fod Tafefd 90 (Manuscript Map) &5 B 2 Sam fan s 21

\44) T 4 F VIR T W TAFHa Gl A F o, Tl et wiysd # sravasa @
Eiell, gee waeor A I 2

M faarfga = & 2irefites &l & Wl fos go% T4 (Compass Survey) 78 fofan s w&ar =ei
R Y2 GaHU HAfHE ITEn 2
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2 wdawrll
(vi) Tt

2l
1,4mmﬁmﬁmﬁf‘ﬁrﬂw
Instruments used in plane table s
(mmﬁmmﬁﬁﬂﬁaﬁﬁmﬁwaﬁ a2 —
(1) wwaw 9 (Plane table)
(2) f5UR (Tripod)
(3) W @F (Alidade)
(i) R TEtSE (Plain alidade)
(i) & AeET (Telescopic alidade)
(4) TIOTEE (Level tube)
(5) TRt F¥E (Trough compass)
(6) U-fork (Plumbing fork)
(7) 3@ TS (Ranging rods)
(8) W ¥iE (Drawing sheet)
©) e e, Aww, W, T, T, 397 fm, €, B e

1 HHAS U W Sfaret (Plane table)—vee Feleml & o1 i SR % FoavT-v=e wm
G e

NiZ el 1@ e (Traverse table)

(¥ SHEA 9H (Johnson table)

\Lix/) ﬁE‘ﬂaW(Coasl survey table)

(i) =TT T e (fow 11—k fF fam 11§ feam T 2
TE U BIe TEI-T2E Bl & S FI9IE (Tripod) T ¥ g S Bl @ 56 59
SR S T HE S S R o feafa @ fewn & w0 ) vew
=1 e 1 werEa | e a1 9 8l

(ii) Johnson Table—35 721 1 ST 18 x 24 A24 " x 31" &l
%) geder 1 ¥ fodl UF 9 @i e 96 (Ball and socket joint) BT &
91 T SR fISE (Vertical spindle) Bt @ forass 9 #1 9w 21 sfper
9 (Thumb screw) B &1 afe1 3t Wiz 9 1 S0 % ¥ 4 =emr s
B 9@ I H U wW o
@ A T w0 F )
f:aqaia T TRz afw 3 e (99 1.1-Transverse Table
B (til) o 1w ) wwaer % ¥ F1 Y
méﬁwwéﬁwméumﬁ%@%mmﬁm

? 9 vEE F) wEw am w
A S WAl €, 3R 39 WK
fe@amT (Orientation) o w1 wrarar 31

maﬁmﬁﬁm.muﬂmmﬁmﬁmé,wﬁw&fwm

férx 1.2-Johnsen Table
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(iif) Coast Survey Table—7% faam T2a w21 'IZ"*ﬁ k<] ﬂf‘:m wftys g ¢ sai s
}qﬁwaﬁﬁmﬁmmmélSﬂﬂmﬂm'RF!WV@’_(Fuolscfcws)aﬁm?ﬁﬂil
< &1 e Y2 FEE amwgwﬁ%hﬁamm\ﬁﬁmﬁ_m‘mqmwﬁm EETE]
|35 fert T FAH (clamp) 3T T oA 7 T (Slow motion, screw) FT 2l

i 3 aifafE 9 SRR 3 e F1 e e T 2, S
!mﬂ‘ﬂﬂm%—

B A9 (50 cm # 35 cm x 2-0 cm)
[ | (65 cm # 50 cm < 2:0 cm

a1 A9 (90 cm # 65 cm * 2-0 cm) ? \ “
7€ | T@A-92e (Drawing board) # WE TR A A= | Tripod
aa»‘é(wcllscasoncdwood)Wﬁﬁmélmvﬁ‘fwfﬁﬁﬂ E-vic | Stand
forel 3 g, B 21 T 3 T o 2 1 e W o e 2 | i
mmviﬁmm%ﬁuﬁﬁﬁwmiwd,%m Shoe
| err, 819 8 3e 7 3% (Plotting) 1 HM a1 = 21 frt 1.3-Coast Survey Table

1.4-2 FaT@ (Tripod)—rg 37551 @F 3! (Well seasoned wood) F o g7 2 aEn gott =
‘(opcnrramc)éﬁ%m%wﬁammmm%»ﬁaﬁzﬁéw@mw:ﬁﬁiﬁﬂﬁﬁ@
| Srafeim 22 (Levelling head) %23 31 Levelling head T Feral & faet F1 W sarl 4 a1 1 Heral
|31 grgn @ = wAAerA ¥2 (Levelling head) ¥ Ta %o 72 (Fly nut) 71 F8 51 21 Fly nut Fi den
|30 @ T IS F Aifas wHae A S €1 Tripod F1 9 2 1 S-S e 1 Gl 2
| =i Frel feRl W SR ween e F Y] (Shoes) T B4 ¢ faAl Fe@a & Tripod H A
| Tt & TnfE foRa ST € A% Tripod F1E ¥ T e @I

\)4£3ﬁummndade)—a3@mmmﬁnmg‘m%irm;aaaﬁ.a‘mmcﬁaam
| BT 31 T SR AR T es ER ST (Vanes) I3 €1 €1 F7 10 W99 T OF1 AEEs #
| SeattR Te o ferdl ST 21 U A ¥ wen ¥ WA St o wel el €, 199 33 3f9F (Eye vane)
| ¥ wTafs e A T H U S HEaER S S O 21 T8 Ee ¥ W W U e al A
s de 2 §1 48 9 A (Objective vane) FEE B

7 (Alidade) 1 TF T3S TERK (Bevelled) 2 &, Fd F19 fo0 (Fiducial edge) T FsH foy
‘(Workingedge)%—i!a%.Sﬂﬁﬁﬁﬂmgﬁ%@ﬁaﬁﬁﬁmm%lﬁiﬂm@ﬁﬂmﬁ
| siviifera B €1 g fa WeT A 21 Y Tew w5 A @ e = 0 A W w9 8

Alidade FRIFER 1 ¥R % 89 §—

2 1.4-Plain Alidade
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4 wdaorll
(i) Plain Alidade (SR fe)
(ii) Telescopic Alidade (g wfes)

1) e ¥eha3s (Plain Alidade)
1.4-3;2 14)#@Wmmw%ﬁm,@mmﬁﬁaaﬁ6074175&%0“ i
aMq@ilﬁwﬁm%mﬁmﬂWMWﬁﬁ@i%%ﬁ;ﬁgﬁjﬁwiwq
mwmmmélﬁﬁwﬁwﬁa@m (silt) _ e v

i g & forad o7 W T HEH AR AW ypy
mé‘lﬁﬂéﬁm%mﬁ@ﬁ@mwm » pidodill .
jective vai e ¥ < afr et T . gt . (line of
mﬁﬁaﬁﬁ%}%@@a@mtmmamma,aﬁv@
vz W e fem s &

#2331 70 feR R TF 4A (scale) S A &
iaﬁzaﬁwoﬂdngedgeﬁmﬂmvémﬂagngmmma@ (object) Ft SR ary
3 fir el & freen @ gfe 0 (line of sight) W& F gu-fawfsa FU T e
wormgcdgeﬁmgaﬁﬁaaﬁ%@lﬁﬁm%ﬁém—ﬁgama&umx‘t&mwﬁﬁ%l Sam
mmm:maﬁzﬂﬁsﬁwtmmﬁﬁm|

Foi-wvi TeiEe F 751 § TF TOE (bubble tube) oft wft Bt 2 fore wera & ©H 2w (o)
mble)ﬁéﬁaﬁmmmélWéﬁwaﬁmz\lidadc@@W'ﬁﬁmgﬁz%@mm
sighowaam%nmwwmmmaﬁ%im%@mm%mq&m
o T o S g o a1 2] SerE A e o § T S el & i W, S e
TR T (AR A A e W § SR eye vane ¥ §8 Y@ g4 WEA F WA 9 2
1.4-3 (ii) 3N a1 gRdigaa W &S (Telescopic Alidade)

T SR ¥ T TEE B T ¥ 7e1 § T g (telescope) T BN 21 LA | ¥ G (sighting
distance) & 3fg 2l #1 9@ w7 Sfes g W € e il S A1 e e e @ A 3 Ry
T ¥ e Telescopic alidade 1 5@ &1 ST 21

EH Teies ¥, 33 0 W UF A, WU Uh HEEER SifHd T (graduated vertical circle

dfis a1 W o B €, (Pt 1.5) 1 g3 1 Sealer Goae § A1 1 A € FTaH g (graduat
Circle) T Tg1 <1 91 £1 ST &1 37 T U5 91 197 922 4 52 et 21 39 e aun g2 @
foFam 2T g 2 91 (fiducial edge) AT (working edge) ST FHeaATal  fore g Drawing sheet T
T wiE S §1 ee F1 WHaer e % o SR 922 W A gTE W T U el qIorE (cireu
bubble) M FrT 21

gﬁzi’@?ﬁmmm, grnduatedcircle‘l’{vemier%amwmmél AL H ITHT
(T2@) & 70, @6 fag W T (staff) 7@ telescope F1 stadia wire T F1d & WA 21 3
telescopic alidade U& 7Y faaietenge &t ot @t wtar &)

LA WEAIZE (Telescopic Alidade) TR Teiide & st iy Zatm a1l W
aez'?fafrﬁ\am@mwmiaﬁzﬁaﬁqﬁﬁmaﬁa—wimaﬁm%ﬁ%mz
TG qa & ol afw 3w, A fag (1.5) Telescopic Alidade =wifar = 21
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FHaE Yee WA 5

Telescope
Graduated

o Circle

A

[L—1]

R 1.5-Telescopic Alidade

Bevelled Edge

1.44W(Levelmbe)—mmm.mémw,faammtmaﬁwfa%w
level tube 1 SN fora1 STl 21 9% level tube Toit & ST 1 (tublar) a1 e (circular) E1a &1
FR-F0 level tube, Tehes ¥ ot orft Bubble
& € level tube T 1 T FHAC SR ATt
w2 fore! fam wea W T@ S wHal §

| Tl ©F wrEe WA W gen Tedl @1 WA &

FFE T 1 tube T T HeA 7 tube T €
ol 1% ol 79 99 SR, foe @1 wewed
o B 2 36 WA D T A T I
warel & a1 ST € 9 i F1 Tube 1 Gt
a= T fed1 S B 91 H Gl goh1 & F
FHRO1 Had T TF W @ ¢ 5 qoreed 95
H (%% ) O T A AR o R e feafa
=1 gafar &

et wee % THAer F S level tube
F 8 e o fRwed ¥ TEe o gerae
1 7 A Frm () A @ H A e
YA 1 WHATH tripod h! 20N 1 HEGE Hh (=T FE A A, W) HerET ww @ f

1.4-5 W07 fEeR@=® (Trough Compass)— 38 T e &1 TF HEwqV Nera® 377 & Fo g
W drawing sheet T &G AR (Magnetic North) Z9a1 Sl & 31wfq 377 fZ90 (North direetion)
sifehd 1 W &1 T geao ¥ gl R w1 fgEs wm A s

S0t HEAE EIEE: 150%30%20 (mm) WY 1 Wae F AGEER a9 T d 7 12 {13 qiito
'ﬂ'ﬁ’}‘f{‘ﬁﬁﬂﬂ?{ﬁ(mugneticnee&llc)ﬁ?ﬁ?ﬁﬂﬁ“ﬁ@mwﬁﬁ@iﬂﬂgww
R TR }1 St wrrg & ai § S gel WO W U v am e

TN T lifting pin 0 708X ¥ Tt soe lifting lever & ¥ # el weram | wwara & Im
A FH & qE gE R g8 WY TR 0 W ¥ AR IO N F 3AF QA T 5 T F HoiA
Frem a3 8 &

il IR ) @ A TR 9 YR s s € e g gd dem ) sifea g fageh
al iy @) Dol weom & e @ svam §—

R 1.6-Level Tube
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__d
6 w1l . wHad ge w7
g irection) #fea Fa@ €1 ) .
| 3}3*13’77‘“737“‘&’“‘““,‘“‘]“‘““(‘%, 9 T % ol 7 9o T F w0 % for Ten F9 #1 A 9 (fibre glass sheet) T F
2. 20 1 R (opicatarion) Nodite ) et e g e A e T e, A e fae 7w 6 g e B wte
Knob |uad (flat) T Sfed U 529 3faq Fat 79 & o yAm w0 =fea

&5 % 1@ T | 7 9 F1 A F 9 F ot 9@ 9% AET (water proof cover) F 715

A =t
&3 H F S FE A Y 3 v ) Yea W arE fam @ s etz F ge aei-aits femw w2

Kzl

1.4-9 U (Pencil)— 7@ F (Ploting Work) F74 9% = Ta&r = % 53 2H, 34 =i
pencil WM FT =ifedl R T@st #1 s swi fremn @ 28 93 SFEa (4, HB) 3 d =i
1.5 @ Sfaiel BT WITU (Setting up the Plane Table)

T HefRI1 T FT A e, Fi-9ee F (ripod) W FE F oA 9§ A TEE-HA F IW
. Az faF S &1 Tripod 1 2 %1 ST~ -1 e, T2a F 909G § e a¥an 5 5

z"rﬂﬁw@nonhdlrecli‘mmﬂfkm%m'ﬁmmwmmmwmm (elbow) R Fard § dz F0N1 wfed @f J&aw | HF9 I AT T fFW = T T9EE 2 5
i # fF g o A WS g fage & A F A S RYA-EA R e & T w F A E A F e e e

mi{vﬁmaﬁaﬁ}mﬁDrawingshcclWWWW(N*S)WW%%@TW HOA Uee @i rute W dies feafa § vanfua @ wn e @ e seear § 39 s
T g ¢ Evh FEE F e 0—0 Frm W gEd &6 wiedl ﬁw

1.4-6 U~ater (U-fork), Plumbing fork ( HTget et )—U-Fork S5l % 3% U % ST 1 ¢m| 1.6 P SOMeRt (Working Operations)
éaa:zﬁ‘wu-ﬁ)rkmélwmmmmﬁw—@%ﬁ_mwﬂ%ﬁaw%ﬁﬁ e S N D S
o T &) T O o T e G 8 9 7 @ O O SR T A WAy et (Levelling),
ﬁm%taﬂﬁzﬁm'531drawmgshce(wmﬁzwﬁﬂﬁmﬁamqﬁ%:aaﬁaaﬁnwm «iify FET (Centering),

e o 3 T 2w G & A S T (freely) ¥ e A SRR o Orientation)

mwf_‘}m‘fﬁ'wqﬁ‘quﬂ*g&wngégqu:ﬁmﬁa?n Mmm(Levening)-—mmﬁa?ﬁémmﬁmﬁafrwmm%,s-m’a
g A9 e e & v R R gl o 1S S, o Bl €1 9 T ST S Y e g e o e 2rer i w35 e et it e s et v
T HEE Y % 3% FUCE Al dfie WA 1 Faen fal Ry g F i S arm, aw s fag TaF ford Fenem A #1 froe W s e FEw 2 fag F IR e few W § o T

fars 1.7-Trough Compass

T — foz 1 2l 1 AT Tew i e | T G F o W 2 vew 9 e i v 9 E e
1.4-7 AN@T TUE (Ranging Rod)—78 Q W A | F o | e S T A Qe §2 W S 8 9 0 ol
G W TwE A  © e e 2 e —h TaTF TR FEO (elbows) T T & AIF T4 F 395 T2 A g% 5 @ 1 507 92 s T
# 3 e 3t #1 g F e o e T ) 'JI 1 FHE (efficiency) T W91 7 T
TAFS F ARG T H i JHe S F U ToTer o fo7d TIOTE 1 R ol Wl § WA et 3 o woree 1 fen (1.10) 4 fefid
(iron shoe) @ € € fgd o2 #1 amrd 3 % T, T TR F TR W, W g S F N o § I o e w1 e s sneds W
fF & rZ1 W FWehel §1 ARG 202 F) G e TR WEHEE T R S § el geee B FE N 9w w2 faw a|
20-20 ¥ FTelt @ THS 11 F T Az Rt 1.8-U-fork
o % o B Tobe— [— e
1.4-8 ST 9T (Drawing Sheet)—Tza T # wm #1 wmt areh gen v 799
e % @it =fen) A aen AEvee ) s e § e e v e é m
e il S F F TF G T TN B S F 5 o H e

ﬁmmmwwu@wwmwlmmﬂwa ﬁ!ﬂmo—uvoulng

forr 1.9
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THae qeE waaT 9
g eIl

i Centering)—F 5
m;wmmés;mggmw(m)max%wﬁ%mmﬁw |
7% F U-Fork’!lPlum;;ina:g;;ork ﬂtﬁgmﬂzﬁﬁaﬁwﬁ-\ﬂ%,m_m ﬁ
g sifera fag FH m, N
gmggmﬂ:mﬂimahu-mmaﬁm@mvﬂménﬁéﬁwqﬁaﬁ %
ﬁzﬁwﬁgmmmmmmmmﬁ%ﬁﬁw ﬁlm‘aﬁﬁqgm .
ﬁ@mﬂmm@%mmmﬂmﬁfmﬁm, ; wﬂ%‘
m—mméﬁﬁmmﬂ
ﬁmmwzﬁﬁﬁw%gﬁ
ﬁhﬁmaﬁaﬁ%ﬁﬁwﬁﬁwm

Tyl T R

(A) RUTt HPATH G fE@E I (Orientation by Trough Compass)—21Ull F¥I1H SR F1 IRGEA 4
ﬁmﬂm%lﬁﬁﬂﬂaﬁmﬁfummmmﬁ%mﬁsw&séﬁﬁﬁwm
(localamcuon)i‘aaaaaunﬁmﬁaﬂm@(quick)ﬁﬁ%mhmﬁmmm%ﬁmw
iﬁmﬂm%mﬁmﬁﬂiﬁm(approximatcorienlaﬁon)*mémﬂlﬁq
et =) P F) v @ Fre aftfef ¥ feagn e S @)

(a) v SRER ¥ -t s S A

(b) v feaear ¥ ford o o fag e A A

(c)aam—%m(uavme)mmﬁ%m@mévaéaﬁﬁ#ﬁaaﬁm
Fr fad T feeETA w1 A | S @l

(d)w-mmmﬁwm#w@mﬁaﬁﬁmm%ﬁ—m

(¢) 9 DA (Resection) e )

g T R & ygE o e §—

(a)‘ﬁ'-r%ﬁaaﬁmé&r—tﬁﬁwmm(levélling)mﬁ%mﬁm(uipod)%rmwﬁ:m
w1 ; -

i (b)a\vﬂmmﬁys'wﬂzwra%%l(mm:ﬁtﬁmsﬂzi:mﬁwﬁvzzﬁﬁnwﬁ)

ﬂmﬁvﬁmiﬁiﬁﬂﬁﬁﬁ'ﬂw@m—s)W(O—O)Wh{ﬂﬁﬁmm%aﬂtcompassﬁ

| e ¥ W o T T EiE o g .

ol (c)mémﬂmfaamﬁﬁ%mmmmwaﬂéQmmmtmiwﬁm

* ﬁﬁﬁﬂm%mﬁwﬁfl -

(d)wmmmﬁmﬂwmwm%ﬁmﬁmﬁ%aﬁm@

el T Y w8 R e g T (0 - 0) W S
(e)mm@ﬁg%wwmmﬁmmmmmwmmmﬁwél
T ST Y g T ST e R forn e 21 o ¥ % wR 9 &

=) fircrr o T H0 R S ww 1

Plane Table A o

Point

U-Fork i

<— Plumb bob

Y =8

i 1.11-Centering

1.6@{ T@REATT (Orientation)—ReEdTH THAw Wea F1 3 Hewqol AT 21 orientation
mtmmaﬁmmw“@ﬁaﬁﬁmﬁmm}mﬂmw T
RN U TR F FHA 8 S ’ i

feae 5 ferd i 2ot 1 et et A 5 e e e e woae adt
T Tl ¥ T 8 ) S T R T e F A ey w0 | vee w 2faw = e
H EAIE §) AR T S R W ST TR v aeh fef @ feen § w6 € @ n
TV AR S ST A ST T Ve wem W e 7 v & R g6 o
=, foa B M
m;‘;;:?ﬁmg:;g@@;Wmélﬁmw%mmﬁmmmv ]

W e % W R I 3 Zukiky
o a-mg 9 aR-aR G T E) PRI i R e

Wﬁmﬁﬁ@mﬁwwﬁm%mmg;"

(A) St e ZwT feRE (By Trough Compass)

(B) W= Hayv g femama (By Backsighting)

TS TE S|

(B) WSt YEUT G FIHEATTT (Orientation by backsight)—a% faig v Regw R e
e A RS (Accurate) fafty #1 e Frer sl ¥ e R—

(i) T e T T A QS e g B Ft SR e o T R 99 AB T S W Wab
Z TfEq e T §) TH R ©vE B W e W senes g b ¥ (W el

(i) e 1 S for B T TMIRE F9 € 99 o ¥ A 0, YoST H ba T TR T
F 79 R qAEn S @ e Y R fag A AT

(feafa 1)

B
fRrx 1.12-Orlentation by backsight
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T

10 wdeor-11
(iii)mﬁxﬁﬁsﬁzwzuﬁ%@rabmww%m;\

woifd & ST
1.7 et Ve e & W WA B T

)
(Selection of Station in plane Table Suwey :
T e T, TG BT R & g
aﬁmmmﬁmmaﬁqﬁwwmﬁﬁ : <
Wgémzﬁaéﬁamﬁﬁwémﬁﬁwﬁmmmmlmmmm

i g wwa F A @) e d T Afed— :
aaﬁz) el G ©YA (adjacent station) mﬁ‘lﬁ?»i@ 3 fea@mdt 24 & y .
(ii) W R¥AT (adjacent stations) ) fired | ﬂ’—ﬁ oren fage SR (well condition) gy
aﬁi,maﬁﬁﬁmw@mmnmﬁm?ﬁmml . {
(iii)g&?@aﬂaﬂr{aa’faﬁmaﬁaﬁaﬂ&fﬁiﬁﬂﬁiﬂ@x
(iv)g&mﬁmmamwﬁm

1.8 &= ¥ Rera fgail TR Nafor (Sighting the Field Points)
et T T A gl W Haw Fre € W F AN E—
(i) 3@ F&T (Fore sight) ’
(ii) 7% J&U1 (Back sight)
(i) 3 FEIOT (Fore sight)—wr et 71 v (farg) W =i (=01, WoaeH, e oy
o, & & feo fargall (@) 1, o 1 S -¥ite W 3ot T 2, WNE S 215 3 e ey

k]

e S Aeftde = werw @ ford 9 8 Teiee ot e F o A g7 S el a (haiy)
FI 3@ €3 TR FN W G ¢ e i WA g9 UASS R FEFA G (fiducial edge) 37T e w
fafen Rm-fag @ T TE T O W O0E T 1 Ei 9 S 2

T THER g @edl F WE 9 T i S ) R e e =il e v fg g
TN T8 WIfEd, T8 AR-AR W% w @ e

(i) T H&TOT (Back sight)—994 2 farg fSrgen veel & Drawing Sheet T 3i% €1 T%1 21, 79
Ft TE e F Hewa 9 g @, fhd o= wva @ S, wwe 38 Feem B

T N o ¥ o UelSs e sife Yan @ gem, e F gEEn S € afE 39 @A
HrEfa Ive R fed 8 Sl ‘

1.9 veer wdamr & ford WA Fider (General Instructions for Plane Table Survey) ’
e FT T W, 857 TGO SAT e W AT E1) 3747: et W aroT e W |
i oo T ‘
(i) f7 R feora fergall A, B, C F1 drawing sheet T FHIHR a, b, ¢ ZRT T9aT ST 31
(ii) ¥ 1 T 91 orientation & T 3 =1, S T clamp TR e s it 5@ e A
(uncl;mp)ﬁmrmé,wazvéwwwﬁﬁwwmf‘aﬁnﬁﬁmmmahamﬁévﬁwﬁ‘
SRl
(iii) 189 1 T F99 plane table
table 5o § T&al 71

B 3 T B B T 26 g

mem,mmﬂwam:mpml

| J

| |
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woae ged e 11

(iv) TET AGA FT T UeAIST H1 S AT (vanes) Yofa: Feaisr Tet =fed 741 Level Tube %1
Bubble ¥ ¥ g1 =fed

(v) A I THA T fiducial edge T@ e W sifra LyA-fag & e § WA wted

(vi) &I Y T F G Teitee B FEAFE q7 Y & Drawing Sheet T T@rd @i=t =ifed

(vii), Drawing Sheet W Y@ @i @99, Afwa #i 9% & FEFR fFA0 F WY g 9
=fedl

(viii) Drawing Sheet T ¥@isll &1 geqe a4 & == =fed :

(ix) = fagsll # fefq sifea @1 S/ % = srmavas t@el #1 @ 3 e 39 =)

(x) Drawing Sheet W Hfi=l Tt Iw-aferor T@I (N - S Line) #1 gifeqa T@1 =ifed 98 79 &1
s e B

(xi) TGS G F Hv1 G A goF T e e

1.10 Re-forg W @ 2fee & wnfia @<

(Procedure of Setting up Plane Table over a Station)

T &5 T Yed Hoe (1 Tewt § e few wm i —

(i) To Fix the table on the tripod—3Tg (tripod) F1 JifEd S=E ¥ e =, A M R fag F
T 7@ el

(ii) Plane Table %1 J&7 3701 HTel (elbow) 1 S9E F drgl 74 ¥ ¢ @i ArarAl 9 F14 o
1 G SR G Ve Ye ) qel # s f 2

(iii) Levelling the table—H9dal Tt &1 foe <ifae &1 "eraal 4 T9aea &1 9| 389 fad
level tube %1 T&et Y& &1 @t feen & T@HT Geil (Bubble) 1 Tripod 1 2111 %1 WeT@dl & F= ¥ &
=fed e f6T 90° FAM A level tube 1 TEH GH: goigel FI H5 § @ =ifedl

(iv) Centering the table—%=51 Tl 5FaT U-fork i Tera § =1 91 €) Taien fa wvA-fag ¥
e T g A P W WEe e S € 41 tripod T 2 1 HerEdl | WEd # 9vA-fag ¥
3% SR @ S

(v) Marking the north line—99ae 91 H=01 H3 % ST T W &l drawing sheet % et
faFTR W trough compass 1 Herdl ¥ north line 3ifFa F @t &1

(vi) Orientation—37Tel ¥ fag W Teet % w19 & fordl fqwel R fag | back rays i< wmdl
E au1 3T RvA-fag W 99N R F WEARR Yea $1 a3 o s

(vii) Drawing Sheet & S8 I W sis 1 7 ffn 91 81 39 W W% $IS 9 1 =S afw
T= T EH TR

(viii) TEAISE F1 drawing sheet T T T W TIF R IS TG el wefie 7t =i

(ix) Teiee 1 fFrd =1 o TE =ifed Fae w1 9% s F R 9 T ) 369 8

(x) & F F F fod 2H, 4H Ywe @ s e

(xi) Fd TG | geft BR-BR Teraw SYHOT B WA @ e

l 1.11 w (Methods of Plane Tabling)

e Hele @t et =R fafea §—

@T"T (Radiation) fafy
Y Sf=de (Intersection) fafey

Thisisthe subtitle of PDF, Use long text here.




WWW.CIVILGURU.NET
Thisisthe subtitle of PDF, Use long text here.

|
12 wdaorn ’ o g waEw 13
S (Traversing) fafit (vil) e afera freren S T gl (3 W) g b, o, fd, fe A fg AP F A § @ g a,
%(R&c(ioﬂ)ﬁﬁﬂ mﬁm*mmﬁmtmmﬁ 'b,c.dmﬁmnﬂmaﬁmmwmtu(ﬁm.m
R e & faf o frg ¥ W (viii) = % fgga <ia % fet st o i gfel AB, BC, CD #if 1 ¥ T fea gfcai
Swa-fag A f P # s 9 o &1 @ forg (BU) TR T S gy, | ab, be, cd 31fE | T H@ #
Jﬁldll(ion—ﬁmﬁﬁﬁmﬁmmaﬁﬁmmﬁmi,wr-('(in‘ (i) WRAEBEA (Intersection)—F fafit ¥ wr=nfa 2 fafir=r @ e Rl & 3 (38 A ©F)
mw-mﬂmmﬁm%%ﬁmwmmmmm R ol (rays) ol et forg 1 3 s v # fo 20 ol A wlieh ot el ot forg 1
s SfrBfEa (exactly bisect) HY) ¥6 WH (intersect) FF wed fag 1t fafa 7 w6 wfrsva
(intersection) SHEIAT #1

firg &% 3 men 3 feam g e el @ wopd 4 y
meh*‘hww“iwmmﬂmﬁgﬁm?mmﬁhﬂ

ag fafin vem welaw 1 qe fafa § @ur w6 fafa 1 e @9 e e # oa 2w s wea fag ¥

i o w0 D e o vw faf ¥ fagali w e < fafr w2 @ fl wite 5 fea

3 = ¥ite - sifta 3 e o ¥1 €A @ T
g‘:nh?cmmaamamammmﬁzmggﬁ%ﬁg%ammw

b T &1 F SRR T faf H S R w1 E s #) S e & wea gh A o # 7w wn g
ST @1 (base line) Fwed! €1 39 fafl ¥ e a¥ T Avdt W ¢ wafE o %) fiofa feife 9 %

ﬁmﬁﬁﬁ&ﬁﬁmmm;lm
W F UH @ R A FAvS fFE 5w ! e e
fargalf et 1 R BN WA o firgai 2 e 9 oA Ao R internect 7 ey 3 90l
wferedas fafir (Intersection Method)—U# wiea 1 5t femwdt @1 2, Wy 39 7% &= =i vza

w faf % Sron Rl RvE R F R 3
Tafir (Procedure)— "

forn e & ] @ T T AR (R L ] gy ks, e, T, v ) e e g R 3 v ) v s et
I (graphical triangulation) it Feemd 21 5

(i) W & # T Y g P W T
femmht 23 & (3 faR 1.13)
(W'W)MW'RHEHW#W?W&WW& ferafafer (Procedure)—
d ¥ (i) BERT & W W 4 farg A T B 79 W T € e | e w1 e i w w vd we 4
= wE fFa w1 W (fad 1.14)
(i) = T T IuTor Rl | Frarer areh ol Gamsris B (well condition triangles) T
| = el it u en e Y Aeh s # s frge v (apex) s i w1
(iii) 37 TTE W A W w@fra F € TH We W a 3ifFa w9 € A6 o g A F I IR
(iv) it HTE (trough compass) 1 TeTAAT A gEN Wiz ¥ T TR (FW) I I I (north
direction) 3ifiFa = ¥

small) &1 ‘ o
Nm(w) w7 2o e ) T @ vie s e Er S Sed & (north direction)

st &1

(v) e T () B FEE f (fiducial edge) A, ¥t T 3ifERd g £(small) & o

A TEA ¥ sl E e T g e A ae A A 6w wifed frgsil A, B, C ey

A Tww TE wiE ) i
(vi) TR ) TEEmn A WA WA, (B, 10, D, € 7 G A 1 1 "

e i o

Vo
<
8
oL
\.
z
%

Todo_
S,
et
Ve |-

ri -
Ve T

v ] ~
o o

®

&

fRrx 1.14-Intersection Method

fér 1.13-Radiation Method (
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14 wdaor-i . - .
(v)ﬁammﬁnmﬁsﬁaw&%wﬁwaﬁﬂm‘%%ﬁm« ﬂf“mﬁ%ﬁi o

e L T eom b vy e A T A o o s et
- Tﬁ?lmwaﬁvaﬁimmmawmmm%mﬁiﬂ% E“ ______ muﬁb
%ainfi:‘baﬁm(W)Qﬁgﬁmmwg"mw%ﬁwwﬁ?ﬂ W A "-"’._-____________-_:-C
W'Wma@mmaM% Ws:mﬁgﬁgm;ﬁmbc,bdbc \\\ ______ gr;eg"_”_“‘i—-—""‘ 7

i @iﬁ(;l)j‘::::t:‘;?x gggg&?ﬁf&.aeﬁmmgﬁmhC:d':mﬁ' i_\-—b: ::__ S :

foa (1.14) 2 |
(x)ﬁrﬁﬁvﬁmﬁaﬁ%ﬁimwgﬂw,m&,ﬂmﬁwcideamefﬂlﬁnm
(iii) =rEwT (& ) fafér (Traversing Method)— =50 w ‘ﬁ*"" faf & forert ey
aﬁmw@ﬁz(fmﬁﬂm)ﬁﬁmqﬁﬁuﬁﬁmmmmﬂ%mm‘%ﬁaﬁ@ !
mm%manv%ﬁzammﬁwiﬂﬁﬁ@#iwg"a‘“’“j"jﬂmmﬁﬁﬁhﬂ T T (closed traverse) W, T: WRF ©9M W WS F Ve & A 5 w0 i @ o &
T Sfa 2 I 7 A ford W w2 ) ot e e i e, T e g fofe sy i st S W e @ e S e e S 8 1 e 4 e o e S 2w
R w6 : A R A w0, F1 #) S F " w5 e =
nﬁqmmmmfmwﬁm-w%,mmwaﬁ%mﬁ' ﬁz—-a‘qam(closeduaverse)ﬁ‘maﬁuém(g)wq—gammw(A)qzm*
immwﬁﬁmmnwarﬁmmg;;emgfggg%mwmm&kmaﬁéﬁwuﬁﬁmmfﬁmmﬁmmmm’é.
fireel &l T el S € den WA & yeE R W TR ST A HE T AR (closing error) T #, IR e wa & Hum 3w
mzﬂméﬁaﬁﬁmﬁrmw\gshwmwﬁaaﬁmélmmaﬁm,@mqgmm@ ¥ ) g i oS
T 3T T FA (TR 71 e (clockwise or Anticlockwise) F@Td §4 FHHTI (traverse) Fr (iv) TYSITEIE= BT SO (Resection by Back sighti Y S V.
= fermn s 21 T ) HETA H WA 5T e forn s € 6 9% vemrwee 2 s e w1 s
W(wnvcming)mﬁm(ndia(ion)ﬂmﬁ!ﬂ!#wqﬁ%lRadiationﬁﬁ:ﬁ ﬁimmmmsﬂ(mwmﬁﬁﬁﬁﬂﬁmmiﬁaﬁﬁ%ﬁm
émw@ﬁiﬁﬁwﬁﬁiﬂ%,iﬁﬁwmaﬁW,WWW%,QW@W%ITNV&SM Bk
Mmmﬁmvme%ﬁmfmaﬁgaﬁﬁﬁwﬁmwﬁ%wmﬁaﬁ (intersection method) R

A S #) | T R
ferar fafir (Procedure)— ;? ,,’

(i) Fewg™ F41 45 8§ R A, B, C, D, E 1 J7E G4 TS I9gFd1 o SHR T A s R AN S
(if) ©F et %1 famg A T wfm F3d € aen s feafa gz Wi W a & w9 4 siferd w2 € \ L
(iii) Froft Fe9rE & g0 e W S T R F e 9 (north direction) FfRE F §1 \ =i
(iv)aww‘z?ﬂ%zwaﬁ%@%ﬁﬂﬁﬁmab@ﬂ%uﬁmamm@gmﬁj % *
ma;mae@?ﬁﬁlvamuﬁmﬂ%uﬁﬁmmmabamaem?ﬂz | *

2 1.15-Traversing Method

FE o | a 3
(v) ¥4 O 2w F1 B T WARIE 1 Ueide 3 2 vie W sife R ba W @A S ;;

mmﬁlwmmmﬁmﬁﬁammﬁaswﬁmﬂmﬂj c
(vi)maﬂgﬂﬂﬁzwmﬁabwmmﬁ@éﬂ?cﬁé@%‘aﬂthiﬁWT ¥ 1.16-Resection method

2z She W sifEa F oA 2

Procedure—
l%.T{FnAHB@WM%W?WW“WMaWb%WWrWWWW
& B

|
|
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wwae en wdam 17

16 wd&or-I
¢ qon Feage 1 WET § feREET w
2,ﬁwiﬁﬁﬁﬁ%CWwﬁﬂﬁ%ﬂga@%mﬁ—gﬂquCiﬁw@w

3. UEfES F1 a & TER T@H A T T T
; nall) # &9 B vz W e w00 3

A F B gfY T fea @ g # for feaf g ¥ W a @ b % w9 H oA 1 =e C # e
mm%ls@mbaaaﬁmw% oo ki
i T T T F ol e A uw v farg D W T R wfe feman s € i f w ferw

u‘sﬁlg %ﬁ VYA C® X‘S(Rough)
ﬁﬁ""aglﬂﬁ 4 Y
. @ AB ¥ 2 WY SifFd ab % TEER B a9 =vE i feafa g ?iz’Rd(small)%‘i‘Iﬁ?il'llﬂ'%?lail

@ & 2 el W fag ¢ zﬁﬁmgﬁmmmmmw

St faf ¥ vea ¥ 48 H0 A 7 81 & w0 O :
Eq & & (Back ray Method) ﬁm%,mmﬁmﬂ ) ~
grren @ FO % T A, B, D ¥ afafe v < fag ¢ F o v vz #1 (34 o

mwﬁaﬁﬁlwﬁﬁﬁmmfaﬁ
3 ¥ 2 W gfe f s wwd g ki
1.12 wA® fafty @ Rt (Limitations of Each Method) | 147 . A -
(i)RadiadonMemod—uafarqaﬁwﬁmm%?ﬁ“ﬂi"fﬁ‘i{“@”'m@aﬁﬁﬁwﬁ oA b
%@ﬁwam@aﬁuﬁafmmw,@ﬁmﬁmﬂwwmﬁéwmw“ G R 5 of
wmwmﬁ.«mmmm%mmmaghﬁawmfﬂ%maﬂa\m \ 2 T
2 Wl W gt o7eg ud RA-fag T (Accessible) @i g7=g % fafet (Broken Areas) Fog-amz dsys \\ \\ 54 ;
fort s T &, srae 4l B S A § sl A A r /
(i) WSS iRt (Intersection method)—38 fafd X1 weet Fa T % o 1 & m &) iy !
f‘a-gsh‘aﬁm%%lmﬁaﬁmmmﬁ@mwvﬁmﬁ%ﬁm%miﬁmm > b 5 g
Tt srefeal e S § T S §) 59 fafe v wE e § @ F s e v w o g z =7
a8 E
Wﬁﬁmm(unaccessiblc)N%Wﬁiﬁw@ﬂmﬁ%.ﬁﬁmm
Tl <1 WA €1 T8 ved Few1 § Fafus s=fea 6 €
(iii) SIETOT AT (Traversing)—3d fafé &1y =rell T@1 T & Haet el Ta foaom §
e W 1 7z fafa smaTEa W e § v e fafd wRs 21 i o gl v ) we
TFY 21 7% fafa 35 w7 wfas 39l 59 9oy & 9l % S sad (Blocked) #1139 fafi d
| Bl T IES AEYEE O €1 Aa: Gl fag T (accessible) T =fEA|
(iv) Fr~TeT fafir (Resection Method)—3% faf¥ Faet T2 & wrva t@st #i 7 §
By wfi w01 § 39 €| 39 Fee O € 16 51 H Savashdl g gl
1.13 F=RBe ¥ 3T~ FHRIR (Problems Attributed to Resection )

FTHeA fafy B U TR o fag T 39l e o, Jd-9a I # wE ghe Rl
< §1 4 sAfaE Tar vee W e famg WS fred §, 98 aifod wYH e §1 T a3

= 1.17-Two Point Problem

0T (acute angle) & ¥ =ifedn

T WHARR B 37 T2 F S H d

femar—
o ST (i) ©Y C % W T e g D 59 R @ € 7w s 9A,B 3 € Fei=m A
aﬁmﬁﬁbmmﬁwsawﬁﬁiﬁmmmﬁi&aﬁaﬁﬂmcﬂamoaﬁaﬁm

(ii)lﬁwéﬁaaﬂémbwwmﬁwm#{ﬁvﬁzmzﬁﬁabméwzﬁwrm%

(iii) Tefes #1 a ¥ T sfy ¢ feo RO A T 380 § 3 0 T 3R TS T ad B € R
biﬁﬂ?ﬁ@zﬁm@Bﬁéﬁ%ﬂ@i@ﬁﬁ@?@?ﬁ%lﬂﬂwkﬁbﬁﬁtaﬁ?mﬁ

@ d W e B 7
(iv) 19 d T WEE F2 H A F W AR S0 5 AR g D D RGATE R

et Afeaw 3 vea T TEr oy fag W e €, 9 9 2w fag ) we e el s 21
(v)i?ﬁérs-eﬁtdﬂmﬁ@ﬁgcﬁmwﬂ%mdﬁcaﬁﬁnmi’adg.zﬁaﬁﬁuwm

a1a: 9 feafa 99 B9 & e ® 7 R fita 5w i —
Wy (Teg point oG (qff1 ) ST R g SR C W fefa Qw1 7€ o (small) #
y’ﬁ‘fﬂi FHE (Three point Problem)

1.14 f&-fé=g w5=aM (Two point Problem)
Teraor (Statement)—'forroT wem & Ryr @ vite W anera fee & fargadt & u‘atfi,‘

(vi)mahD@mcwwmwﬁawﬂ%fﬁcWC%ws«‘aﬁnwmm
rﬂﬁ%ambacksigmﬁémDﬁwm@.mmmmimmcmmﬁmm

?
(vii)aﬁwvﬁv&mﬁﬁmwﬁwﬁ%ﬁﬁmﬁm@mAaB%Mﬁmﬁ!

ot feafr gr ite w0 g & s &, < farg www wgem ) N
(viii)mWaQWﬂmmﬁm@Aﬁawm@ﬁm@ﬁiﬁw

AT AEHIOT—a] o FHEn F 7 F4 94 2 v T D WSy (vee) i @

fee s
: dey T ¢ (small) T FHE &1
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18 wdawr-1

(ix) TeirEe # g o (small) A
¥ ofz fag D W wew 1

m@maﬂmﬂﬂ%aﬁ(c(small)ﬂﬁﬁaﬁ@}@wm
uﬂma]'dﬁmfﬁb@m:mﬂ%l
T 7 S T #, i fag D q € R e
(x>%mdbacbmmﬁab'mmt|ﬁgb-évnBaﬁzvﬁm%mﬁabi;@m 1y
m%aﬁtﬁibémammrﬁmmmil B o mﬁgmﬁmﬁ Lbamb’% ) Sy
T 17 T2 ab 3R ab! F AET £ baby A &1 79 4 F P T
M @ w0 F el fem whEm s sm
(xi) T&1 b 3 T VeAtST 1 TR @ S

2UE R T S R
(xif) 7@ T F T@T ab F TR W@ g T H

(xiii) Ted @ =9 fean s 21 e @ ab @1 AB 3 AT & e el W FERE sy
(xiv)sﬁﬁmcwvaﬁwﬁc(sman)mmﬁﬁﬁ,ﬂ?ﬁi@?ﬂa@_m@{\%ﬁ@,m
e T W R b dETES @ T g B F1 3w, T v i S T 7 STREE (intersection)
fag, B € F vea W feafd ¢ (small) g9 |
T SRR ab ab 1 SR overlap FCY ¥ ol 3@ T0S R F 3o T w
el
e g A ) e T F 5 e T T RS R e <@ € S vem 9 g
B T e w0 F o A Rem e v g 39: 9 fafd &1 Tew™ F9 2

1.15 Pifég ww= (Three Point Problem)

mmﬂﬁ?ﬁ?ﬁﬁmﬂm@mﬁmduwing sheet
o sifed T § Wafs ag A farg SUERuia R & gva & wa fet fafaat drawing sheet 1
T ¥ & SretfEe Fi S g w@l 7

fiferg, TwEn % & w1 e A9 fafea §—

1. It fafe (Mechanical or Tracing paper Method)

2. erEitsa fafe a1 9% fafY (Graphical or Bassel's Method)

3. 7= Ud Ffe faf sgan wwd= fafd (Trial and Error method or Lehman’s Method)

1.15-1 Tracing Paper Method—T 3 ST78R 39 fafél & TF Tracing Paper 1 M fefen < 21
3§ A= faf¥ (Mechanical method) #t &4 1

Tl A, B 791 C 9fF R i e famg € el e vite W sieifiaa feafisi o, b aen o % w9 8 #ifE
B TY ST 2vH € fore feufa A, B 991 C & Hedf § vie Wy & wu # sifra w0 81 (Fe 1.18)

foman faf (Procedure)—

(i) = 2w 1 w=2YE o Y WO v ST A € 6 ab, be FEN: AB @91 BC ¥ @H

FHFTR #
(i) ¥ Eferet T Tl FIE AW F TR tracing paper T S SR e B2 F WA fag Y Ay
T FARRG w1 |
(iti) TEASS 1 y T Hfd 79 T A, B, C Fargall F1 70F ya, yb, ye 0 Tracing paper ol
i @ 2fere 1 fee AT € TR ya, yb B9 ye YT Fa, b ¢ g @ 5w 2w W
ol gr e W sfFEd €, 7 e

o g e 2 O SE TR gy

ngumm%ﬁ-ﬁaﬁmmkar%ﬂ'
Sl

™
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22130, S e W ya, yb 4l ye H SISl

TweT gee waaw 19

fér 1.18-Tracing Paper Method
(iv) Tracing paper 1 Al &1, 9 @ 2fae T TR ST I W 3 FHER NS wacing paper

T i y'a, y'b T y'c TET HEG: SR 9 T A o, b Ao ¢ F ToR1 39 feafe  wracing paper #1 g

v i W wE A g We W sERE e 9% i g v & tocing paper F1 WE &

(v) o1 EAES F yd T Ha H) e e S o ufts T T E weier g | A
F & T

(vi) Fearaes =1 uftyrE 3 % fordl w1 e o 2fae #1 58 WER T R g A A
T @ 2w @ 5E feafa e e 2 et & =

(vii) TerarzaT 0 Sit= ¥ ford Aehde A1 H9 o, b a1 ¢ gl W A TR A B AN C A
T @R e dE, 3y fag 8

1.15-2 SraTerita fafer sreran &8 fafér (Graphical Method or Bassel’s Method)—THfar= &we
$‘Tgraphicaliymethodﬁﬁﬁﬁﬁﬁﬁﬁ%.ﬁuﬁwﬁmﬁﬁfﬂmmilﬁﬁﬁ
FH T B ;

TR A, B @ € 855 B 9fi T feem 617 31 v € o fegf Wi Wa, b @dic F w0 H sifma d1y
w1 wvE € fowa feafa e wosifrn s &1 whE freeg i — ;

wiEar—er fae W Y W wfE w5 €

(i) T2 H ba A TR AWM A FOGAFT DI A T A 2 WA W FW 7w s (F
1.19)

(ii) TefrEs 1 fag b & et WIF C F g WA ¥ S T@ mn @G €1 (R 1019)

(iii) TETEE F1 T T ab | W T HI SN FH A E A LIH B W S 1T B
T w9 e w1 (R 1,19 Gi))

(iv) 2T Fa | TR LA C 51 958 F g3 (ST FFEEH FA6 § T W@ e S mm
Ealaideac] .

(v) TeiRe 1 ¢ | TR, TE B e FTH TN I VA CH A W WA B WA F
W qee el feeer F 21

(vi) TeliZs Fb A TE WA B ) wEd 1 A @ TiE @ o BRI y WHM W W
fag y TYR Y & W W& (projection) BRI W AN 1119 (i) |
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1.19(i)
s 1.19-Graphical Method (Bassel’s Method)

1.19()

it v & ford TS ) o O TEUA H AT R 09 R Ei) e

& TR SR S T ¢ A wE W S w

fearoft—siiz T 3 4, b, ¢ Ay T =G SR & 313 TR o o o o e i

1.19(iy

|
(
|

émgj

39 il ® dwe = I 9gee fafd (Bassel's method of inscribed quadrilateral) it ey #) q?

1.15-3 T uE fe fafy srerar g fafe (Trial and Error Method or Lehmans’s Mey
Tafer & swercor em F feafa 19 F@ T e, wE © @ e g ) v wg

hod)—;

w7 21 7 fafey § vew o ey 3 wed 1 feafa Sian?YﬁZ‘T{trialanderrormethodorlehm,m‘|

T 1 W S o T #) W % wmeA | Ve £ Yl i HHee st ¢

() &R P (Great Triangle)— a1 413 197 field 3 oo oA 19 g A, B 391 C sy fars

T W a, b 1 c F1 e aen s gea frqe weem 21

(i) JET J (Great Cirele)—T 7 il 94 W feo i Forgaii A, B 91 C 9197an femn ey

#f%Fd a, b 79 ¢ B W Fam B, o9 T (great circle) Faem 2l

W&?ﬂﬁﬁﬂﬁiA.BaﬂrCﬁﬁﬁﬂ:{l‘s‘n?ﬂawfwﬁla,bﬁmcﬁmﬁmé‘lﬂTﬂmﬁ

T g P # g We W p & w9 ¥ 3 won B

\ 7
S
b4
LN

Triangle of error

i 1.20
#edH o (Lehmans’s Rule)

(i) 9fz R fag P g8a AT (great triangle) ABC 27987 réT ¥z W 3if%a fag p (great triangle)

abe % A feam 2 A Jfe Froger off e g & e
< = T feafa B fag p fiuw % s foran s
=g (fe 1.21)

T WER WV p ge e & e femm &
Az e o gee fige & e € @ i g p
fagst & = o s =fed (fa 1.22)

(i) fa=g p dY fFT0 Aa, Bb, Cc % w & T &
B W THR A p R Aa F Il S G q€ Bb
e Ce R qER S Em

afz fag p A Aa & FFR i W 9 =@ Bb @M
Ce % oft arf o @M1 (Fa= 1.22a,b)

wHaw yeE waE 21

'
!
T
‘a
'
'
1

Trangle
of emmor

c

12

(ii) 1@ Wefi2e =t Frdam famrd 51

(iii) &g, p T S/ forn ST =fed i Aa, Bb aan Cc R 7 gftdl farg p %1 A, Ba@1 € | giai
HHA: TR & -

(iv) 319 T p 82 T4 (great circle) ¥ At A1 fg p 9ft W P} ol atfivw g1 foga farg R 3
mmam?mmmmammmta (fas 120 7@ 1.22 1)

A W A T G - ;
P T 3 b o 8 5 4 bp 7 cp A 0 op A e ek

A feaan v & d ab, be

50 B o T‘hﬁFPﬁ@cam:AB.BCWCA%:W?f'ﬁﬂmaB,bB@'cC

i feafa vie o 2nft
(iif) A = (i) § Aa, Bb T ¢ kseich oo

(1.20)1 38 312 fagw = triangleofmorm%Iﬁﬁwqﬁmaﬂwmﬁgmﬂmlﬁ

== fafag e w1 e
F IEEA T E
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22 Wi irle) ¥ ST R
(v)ﬂﬁﬁ?ﬁﬁ%p.ﬁ“mABC#ﬂ;ﬁig%:mcmﬁ;I Eeuill ﬂhw“ﬁ
; S amel
e & fem @ A A f:::mtﬂﬁ sqafien (Practical Utility of Resection Metnog
1.16 area iy i Sfred (inersection) I ST (yraversing) A fir 4,
- Nﬁ(@’ﬁ ?ga“;“*awmmwﬁaﬁxﬂﬂuavcmngﬁWﬁﬂﬁmﬁh?:
'Pm?;‘:;immg,mﬁﬁﬁﬁmmaﬁmimﬁémm%hq
&mﬁmimwmmm%mm’ﬁm mﬁ T A o
e e < e g 7 fafy s A e i % W‘ﬁ&mmw;
T R
1.17 G o 3§ 3l aen el (Errors in plane table survey and Precautiong
o e 3 Frer e A T W A |
1.17-1 SUSIT (Tnstrumental errors)— B
) vzaaﬁmﬁa—::uﬁmwﬁéﬁl aaﬁmaﬁm#ma?lv
(i) mamﬁm%mamwﬁaﬁm?ﬁmml
(iia)mﬁﬁmﬁkmaaﬁwm%ﬁmm%y ’
(iv) 3R cross hair 2 M inclined 7 & 7 ot e sHfer B,
v) ﬂﬁ‘ﬁ"léﬁﬂéﬁm‘éclampﬁmwﬁ?mﬁ%‘joinlm(loose)ﬁr?ﬁllﬁmw‘
TeqE g R |
(vi) Eoft S 3 G AR perfectly balanced FE1 € (GfEH1 1 A1 diedl 7 ) 7 ‘ﬁgfzzﬁi\"
<t &1
(vil) TFFT Graw T pivot A Yol SR T € 7@ A Ffeat woE R
(vﬁi)ﬁmﬁmmmmme;‘nmwm (axis) 31T bubble S FARRA
[ Ffe & geE S+ T €
(ix) T2 %1 3 HHAE H 7 I A= YEa ¥ FE0 A a6
(X) Ve H FEA F AR i T T T
(xi) Foore =71 3w S W 9fy § g s
(xii) U-fork #1 S s[eall &1 |9H 7 261
(]-}17-;@W mg;"mmﬁ Sw (Errors due to manipulation and sighting)—
L e, T FAN

(i) ve& 1 I femEaE 7 wem

(iii) T¥EEEET F R S2E w5 T FE

(iv) =83 #1 @eg 99 s 7 w0

v) IE T2 F e G A B, G 7
(vi) Tt TR gfat S T e

(vii) 381 T I 2w = few )

(viii) TeiiEe =1 Afematt #1 | 7 w@rer
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1.19 WHAA UeH HA&I0T B WA

TAE qeE WaeoT 23
(ix) BRI el ¥ | felt @i ol 7w

(x) H&ﬂ—ammmﬁfﬂ@!?ﬁworkingcdgeﬁﬁmﬁﬁmﬂml

(xi) e A AR FRTON W1 ¥ W sfea fag @ I | 7 e ) R
(xil) TICATE / TR 3 FO1 HavT A GO tripod H A AN FZ F A # A
(xiii)mhmﬂwﬁmmmﬁﬁmmmmm|

1.17-3 siwA H (Errors in plotting)— .

Wiﬁﬁplonir?g&: A plotting A used I & R At §1 FH—

(i) Scale =1 wé F EAn

(i) Af A e #

(iii) SeeaTstt & T plotting F FFAI

(iv) T ferd 3w @ (draftman) T EF1 STEvIF §

(v) T T o & for s JuE Savaw §

11,18 et Tea wdeT BRa W Prefeae sl axa aifa-

(i) T, FE wE FON el

(if) Teeware gEErTEE afged § SO T .

(iii)mmwﬁﬁﬁwmiﬁmm,mmaﬂmqﬁéﬁmm
el aft Fr 3T F A @ @ 39 [a a9 o wE

(iv) UEEs F1 929 working edge 1 TH F S FA =l

) wm@ém@wémmmmdﬁﬁmﬁmm%m—m
3% § WO T TE W gE A WS S A

(vi) @ 2o ¥ T S TR ST A 9 T € I S & e ifea | i T
&% F g T W

(vii) UFEE FST sharp B =fEdl

(viiiy AT TR A T Tk % g form o wifed W o plotting I 7 ¥ WAl

(ix) M H 3 A scale WX / e W A =lEd

(x) 3% HQ TEG AN FEGHES Sha § T =i

(xi) & uift W o forg 1 A, B, C M2 | sifiea ST el STats STH1 (6af =1 e Wa, boe
wnfe | guin =

ITHOT

(Equipments required for plane Table Survey)

(i)  Plane Table with Tripod 01 No.
(i) Alidade (plain or telescope) 01 No.
(iii) Trough Compass 01 No.
(iv) Sprit Level 01 No.
(v) U-Fork with plumb bob 01 set
(vi) Metric chain (20m, 30 m) 01 No.

01 No.

(vil) Metallic tape (15 m)
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10 Nos.
(viil) Arrows 03 Nos.
(ix) Ranging rods pe—
(x) Wooden pegs d 5o,
(xi) Mallet oL,
(xii) Drawing sheet (good quality) 04 ot
(xiii)Board pins or clips N "
(xiv) Cardboard scale (set of 8 scales) ai z o

ife. pi (S

xv) Good pencil, eraser, knife, pins
- " (45°, 60°)

(xvi) Set square
1.20 AT Y B T & WHIH (Testing and Adjustment of Plane Table) |

i v F fr s & T A 0 8 9 T W e g
T 3 i B e a3 e af e i e o S € 6 SR W iy ﬁ
(i) Tl (Alidade) tul

e W A e ST A Wi ST i —

(i) fe=m 92& (Plane Table) b

() FormroT T =t Wit @ AR —aTAd Ted F w0 A0 o quael d— i ]

WiE—(1) Tes W T W 1@F (straight edge) TR fawnadi # Taeht wHaeH H S #Y)

AT —afe THEE e SR FaE properly horizontal 7 8 A mﬁmmxﬁmmw
T R

(2) W& U TAE ITHEC F SR A F @ Al

m—mﬁmaﬂ%ﬁwmnﬁ@ﬁz@qﬁaﬁqwﬁaﬁmmmmdﬂ
2N A F

¥ afe w2a ®1 180° I fewn 9@ @ wew 1 g9 feufq F o gergen e H € e

4 TToTEe F1 O feafa % e 900 W Td) afg SR fewnl & TE T geeen ueA ¥ e Tem
A 2 F HAE ww W wE § aga e gEEee #Y)

AT — T2 &1 7ol (Frerel wers) 3R 365 e (support) 3 TEA TS AR HE1 ¥ vea A
180° AT T: S Y| GO T H UerF feafa § A0 wey § a @ A

(a)iﬁhﬂﬁaamﬂ—ﬁﬁzaﬁﬁ%ﬂﬁmﬁ'{ﬂmtﬁm H— |

Ste—ta vie W 4 fag (e F1 e e & o) e B e s 3 e
ﬁwmammmmﬁaﬁ.mm%mﬁmawa,ﬁﬁwﬁ
9 H faendt g v e Tan, FEw A @ e

A Teltd= W & @ A T v A A sl v w9 e far v ak 2 e
- e T € T Yot # weeh o e @ o 8
|

W—(l)\{ﬁammﬁ(mc)wsﬁaﬁmﬁl
(Z)wézﬁifmii(vanes)m@(aasc)%mmmml

( wfa)—;;:t@ﬂﬁa{ﬁwwwmﬁmﬁwmmmwwﬁfm\
eye vane a4 (obective vane) F1 W Tyl |
T () A T A B S 1 T, T
mﬁw—ﬂmwﬁﬁﬁﬁm%mimﬁmmz%if,a%tﬁﬁﬁmwﬂ‘

¥ afer; ﬁm‘ﬁmm%m—mmﬁﬁwwmmiammﬁmil
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1.21 THCE Yeel AT B TUT F2AT AT (Merits and demerits of plane Table survey)
o1 (Merits)
1. Tyt fafy—ae U T SR H Felam @1 55l AeE 9 geqa IUHl H Savadhal TE e

21
2. 8 Ui —FA F F v G WA A o A T @ smEvEa A e
3. WAYUT—UF WHA T H GhF ) qw w01 F awa 2
4, Uo7 & SFeHA—TZH FA H FH TG T 21 observation 94 plotting FE-TF B WA B
5, wefaror fafa—aeam w5 H6 wwer vea & s aae Tmsl F F T 9 s T
il
6. TRYET—awa A5 Sl % T B F Fo e T A e afee B S e )
7. wTat @Y feran—ardt @1 fera 7@ Tz @a: fora™ & w0 Afe ] GEaE A @
8. T —3qH R SR R T ) stereh T v wm: e § g & 6 8
9. et 8y — a1 gl fovard % W e e 2 i i wan A ae v v osew g
i & wifs EE AE F A T 2
10. R ATG— e 3 0 T A A 2 21 v Feh e e g w5 weaE 9 2
11, SUGFIAT— e Fla01 A &0 1 DL 4A WA T A9 contouring F o wga 39

fert

2
lz.ﬂm&i—ﬁﬁwwM%ﬁﬂa@m%l@%ﬁcompasssmey?ﬁ
oo < Wl
13, foraearedt—vee wefam s wdanii @ fraerd & s w@m 39 9 s AT
E’N(Demerits)
1. dvaw ywifaa—aul v qwE ¥ w0 T8 wm
2. O S —7® W T e & o o sy w9 R
3. W SO et T IR ) AR A s G d
4. 3fET Ui —3ifer A % st ¥ o R # s A f
5. weferor Soft—zg T § it wfers w9 7@ o s g
6. : 3feh H femrara—ardl 91 e 7 frw T s st § fewwa v 2
7. At weRte—weE F fed ® Gve @ f e w2
8. ITHTT A & AEM—AF ST B F FRO W I w A R
[ e
YA Yeu wEav F fagra # av wi)
2. WG el WA H WM B A ST g § e
3. TR TR WEHEV @ 9 N wNE 7 THE G e
4. A YZa # frefefaa shrmeh w froauit fad—
(i) @HEEF (Levelling)
(i) F= (Centering)
(i) fe@FM9 (Orientation)

N T
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5. e ifefe 3 @@ T s
6. T TTe ) faf -
7. mmﬁmmﬁm%mmmﬁ
(i) wia=gen fafi (Intersection Method)
(if) s fafa (Resection Method)
(iii) fafso faft (Radiation Method) !
8. sy s faf @ M o A2 T WA
9. ﬁ-ﬁgmwi?mmmﬂﬁnﬁfwm
(i) fem e fafil (Tracing Paper Method)
(i) 9 w Ffe fafit (Trial and Error Method)
(iii) %= fafir (Bassel’s Method)
10. Qﬁﬁi‘gw@mifmﬁmwm%.mmm%?
11. teide F wee o W o e 82 fafadl . ]
12. ¥EiEs # testing mﬁﬁ?z&wﬁmﬁm,wﬂmmmmﬁ? fed _
13. @@= TE W faE g oedr FaE (Lehmans’s rule) T4 T zv!fm i G HX
14. = faz 7 g2 fa-fag ¥ (o point problem) 1 Ui F
& 15. Tew e A geen fewgEs wem A w0
S 16 A, vzm e wim wEem ¥ fRw At e €7
17. (a) e =, vew e | fom @ o 2, fafad
(b) U-F 1 99 v fa3 @l
18. 3= W& H—
(i) = (centering) ¥ WAAeH (Levelling)
(ii) =wdea faf (Resection Method) @ fafeaul faff (Radiation Method)
(iif) 2fém ¥ fafd (Tracing Paper Method) @ @ Ffe fafér (Trial and error Method)
19. Twae Y2 % v 2 (Back sight) BRI e i WiEA 1 WaW H w0 B

st 42 @

iy B Fui F|

20. qzaaé‘waﬁw(rmversing)ﬁhmnﬁaaﬂﬂaﬁﬂmmﬁﬂgfz{wmﬁﬁfﬁt

21, T IR FEAT FAH 32 F Farw H3 R s €, e
22. ST F oG S wHEAE & A faE)
23, f-fag wwe 5 g o9 § 9 T F
24, = W sfaa feooh ford—
(i) Fga 599 (Great Triangle)
(i) F&d g (Great Circle)
25, IragEa fafa w1 AEwiE ST a9
26. (a) TAAA EE WGV H T wER Aol s A 27
(b) 3 e 1 %y fowd WM & 3y@ fafad
27. IR WE BH—
(a) saﬁawmzfzﬁ—wvﬁuzfzﬁ
(b) wrEHfoF Ffeal — =@ FeA
28, WA THE % Hnld Ie9 e A F =W 2
29, Ted Hewvl H IHEI FfE FY A S, qan
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vi

30.

32.
33.
34.
35.
36.
37.
38.

39.

40.
41.

42.
43.

45.

46.

47.

48.

49.
50.

S1.
52,
53.
54.
§S.

A Yed waer 27

e e feret forg O W eanfi fofe rn 1 farg O A e 9 fowgm 1 Forg A A B o 1 fearfr wlie g,
b ¥ w9 H sifq 1 =wAEA Wiz w O # feafa fem s sifEa w012 -

. farl fargy © W e e Tt fern e fag O A A fag A, B @1 C e frard 2 @ ¥ foma

feafid a, b A9 ¢ % 9§ ¥z W sifra 41w avid F fE ofe W e O fEE e sifE w6
[Ae TEE H UG S A w2

Telte &1 YHd F S srEwaF €2 A 4w o 87 fafad

tefds # afemell 1t S s fem wwr H0? fafa

[HAE Yee WARU & W qen wifal fafaa)

afs @ 2 F feafa geq figw % et A1 e ol % g swe feafa = fafon #2 F102
@ 2fae TN T BN A e weE SR & " (B.T.E. 2010)
@ 2fare weEn ¥ “afafe=ma’’ A s e wwe €2 A A fafy 4 sifafa=rg (Orientation) 73 #

wfEHAT T (B.T.E. 2010)
1-farg THEA (three point problem) 71 2 ? f1-farg e =1zt w3 =1 fafy= faferdi & 7w fafaa)
(B.T.E. 2010)

Ted WA A XA 77 Ve waew § wdAm fEy 9 @ fafa= swwo w0 22 (BUTLE. 2011)
e A & fafa qfee w0 2 57 Al A Frifem 0 3 ford v et 31 ot frdrn fn

(B.T.E. 2011)

e gelew FH B F-fa (two point) TwEn F T ¥ =wEn Fe (B.T.E. 2011)
vem wigw F fafa= fafiai =0 €2 ol w fafa 1 d8m & =rem S (B.T.E. 2012)

. Frafafas ¥ 9 fmd @9 o w1 s dfea— (B.T.E.2012)

(i) wHAT TeE w HE

(ii) AR e

(iii) ifufa=arg -

(iv) fa-farg wwen i ga w0 # fedt o fafe =1 989 ¥ TwwE

TR WO T (Plane table surveying) & ZNT WCTEE & (Method of traversing) HHFEAI
(B.T.E. 2013)

i fa=g WaEA (Three point problem) THEEY A1 TRRY f or@™ f&M (Graphical method) ¥ 38

e wam == o 1w 22 (B.T.E. 2013)

o] AT W7 (Plane table survey) ¥ ®H-F1 qfedi Tt €2 T AW w1 F Y @i

(Precautions) a3 (B.T.E. 2013)

fersor Fereh WerT (Plane table survey) B fafvr= sfeai & frifim w01 & fordl i $19-3 wgfaama awi?
(B.T.E. 2014)

famr1 ereh WU (Plane table survey) SO ST w9 fafi= =01 wwensd (B.T.E. 2014)

- farg Io=A (Three point problem) i aftss et ao wweed 6 v ae 3fe fafy (Trial and error
method) ¥ 2 W F T fFw 7 wwA 72 (B.T.E. 2014)
1 o= W & TEe F AN e 29E w9 F W e U e 87 (B.T.E. 2010)
‘What is meant by plane tabling? When do you recommend it?

Describe in detail the principle of plane table survey.

Describe with neat sketches, the instrument used in plane tabling.

Explain how you would set up and orient the plane table.
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6 : issible error in centering o
56. What are the various methods of plane tabling? What is the permissible & of a plane (i) The north lioe oA i oo SRR
table? (a) Right hand bottom corner (b) Left hand top corner
57. Describe in detail : | (c) right hand top comer
(i) Levelling the plane table (iv) The U-fork with plumbs is required for—
(ii) Centering the plane table (a)  Centering (b) Levelling (c) Orientation
iii) Orientation of the plane table v) Inaccessible point may be located by the—
58. i\'ha( are the conditions when do you not recommend the Plane utble' sur:ey“ () (a) Rcscclitl:: mclht::l y(\30) Intersection method
59. What are the various methods of resection? Explain by (¢) Radiation method
60. Explain when you will adopt the intersection medloddc':plﬂf:’- ‘“‘b:;'ved (vi) The principle of plane table is—
61. Explain with a neat sketch, the two point problem and how 1tis SOve€. © (a) Parallelism (b)  triangulation c) Traversin,
62. :-:e the three point problem. Explain how it solved by graphical method, tracing paper method ang (vii) The plane table map cannot be plo(lcg: 10 a diffrent scale, :s)lhcre is no——-g
by trial and error method. . (a) Log book (b) Level book (c) Field book
63. Tabulate the advantages and disadvantages of plane tabling and one practical use of each of the three. 1\ \(\\or i) b, (ii) a, (i) <, (iv) , (v) b, (vi) a, (vii) c.
methods of orienting of a plane table. - 78. Objective and vi oc :
64. Explain the use of an alidade and how many types of alidade do you know ? 1. During orientation of a plane table :
65. How will you perform the testing of an alidade? _ ® (a) The farthest point is sighted (b) The nearest point is sighted
j 66. Describe Lehman’s rule by the neat sketches and write in detail what is the use of these rules. (¢) either (a) or (b) (d) The previous station is sighted
2 67. Compare a plane table traverse with a transit stadia-traverse. 2. A mosque is situated on the far side of a river and is inaccessible. It can be located by :
b 68. Compare the method of radiation and intersection. (a) Radiation (b) Tr ing (¢) I i (d) Resection
69. Compare the following : | 3. Inaplane table survey the method used for locating detail is :
(i) Levelling and Centering 1 (a) Resection (b) Radiati () 1 i . (d) (a)or(b)above
(i) Radiation and intersection I 4. Inaplane table survey, the method used for locating the plane table is :
(iii) Tracing paper method and trial and error method. 1| (a) Traversing (b) Resection (c) Radiation (d) (a) or (b) above
(iv) Orientation by trough compass and by back ray method. 4 5. Accurate centering in plane table survey is necessary for :
70.  Write short notes on : J (a)  Small scale map (b) Large scale map
(i) Great triangle (v) Instrumental errors (c) Filling in detail (d) Solving triangle of error rapidly
(i) Great circle (vi) Personal error “ 6. The three point problem fails when the instrument station lies :
(iii) Traversing (vii) Natural error (a) On the great circle
(iv) Backsighting (viii) Mistakes ; (b) In any of the segments formed by the great triangle and great circle
71. How will you test the accuracy of plane table? ] (c)  On the orthocentre of the great triangle
72. Explain the purpose of plane table surveying. (B.T.E. 2006) (d) Both (b) and (c)
73.  Explain how a plane table is oriented at station. (B.T.E. 2006) 7. The process of putting the plane table into some fixed position so that a line ting certain
74. Name the different equipments used in plane table surveying. (B.T.E. 2006) direction on the plane is parallel to the direction in the field is known as :
75._ Explain the solution to two point problem in plane table surveying. (B.T.E. 2006) (a) Orientation () R i © I i (d) Levelling
76. Explain the merits and demerits of plane table surveying. (B.T.E. 2006) | 8. The instrument which is used in plane tabling for obtaining horizontal and vertical distances
77. Choose the correct answer— | directly without resorting is known as :
(i) In plane table survey, the operation which must be carried out is— | (a) Alidade (b) Plane Alidade
(a) Resection (b) Orientation (c) Intersection | (c) Telescopic alidade (d) Clinometer
(i) The working edge of the alidade is also known as— 1 9,  Select the correct statement :
(a) Fiducial edge (b) Bevelled edge (c) Parallel edge | (i) In plane tabling, checks can be applied to the work in the office.

(i) Plane table survey is best for temperate countries
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* table is necessory for a large scale survey :
centering of the plane e y o .
(iii) Accurate ® Only (i) 5 cordéE
@ Gy t (d) Both (ii) and (jii) are correct
(c) Both (i) and (i) are correc
method of plane i nl 5
° T’;" Medwdozf ndu::: o (b) Method of imerse‘cnon
::) Method of traversing (d) Method of resi';:nm e e
1L Whichoneof:hcfo\lowingisknownashsmmmmlgmrrzn eying?
(a) Non-horizontality of board (b) Defective sigh g
(c) Defective orientation (d) Inaccurate centering
2. Pickomthcoonectsumcm(s): ) )
(i) Planc tabling for filling in details is most suited to bqul!—up areas.
(ii) Plane table survey is most suited to equatorial counm_es.
(iii) In plane tabling, strength of fix means the true clamping of the plane table board.

(iv) Exact orientation is most important in plane ta

—
9

(b) Both (ii) and (iv) are correct

maps.
(a) Both (i) and (ii) are correct
(d) Both (iii) and (iv) are correct

(¢) Only (iv) is correct
. In plane table survey, the operation which must be carried out is :

(2) Resection - (b) Orientati @© T i
14. Pick out the incorrect statement -
(2) Centering and orientation are interrelated in a plane table survey.
(b) Exact centering of plane table is essential for a large scale map.

(c) Centering of plane table can not be sacrificed at the cost of ‘orientation fora small scale map.
(d) Plane table survey is most suited for filling in details if the country is open with

intervisibility. y -
15. The working edge of the alidade is also known as :
(a) Fiducial edge (b) Bevelled edge
16. The north line of the map is marked on the :
(a) Right hand bottom corner
(c) Right hand top comer
17. The U-fork with plumbs is required for :

(c) Parallel edge

(b) Left hand top comer

(a) Centering (b) Levelling (c) Orientation
18. Inaccessible point may be located by the :
(@ R i () I (c) Radiation

19.  The principle of plane table is :
(a) Parallelism  (b) Tni (¢) T ing

20. The plane table map can not be plotted to a different scale, as there is no :
(a) Log book (b) Level book (c) Field book

Ans. 1. (d), 2. (c), 3. (d), 4. (d), 5. (b), 6. (a), 7. (a), 8. (c), 9. (d), 10. (d), 11. (a), 12, (c), 13. (b), 14. (¢}

15. (a), 16. (c), 17. (a), 18. (b). 19. (a), 20. (c).
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used for establishing the instrument station only ity

bling than accurate centering for small Wqé

al

Hr G0

2 Contouring (Contour Survey)

g, 2. Contour interval, horizontal equivalent. factors
our. 4. Methods of contouring—Direct and
Interpolation of contours. 7. Use of
Marking alignment of 2 road,

1. Concept of contour, purpose of contourin;
affecting contour interval, 3. Characteristics of conts
Indirect, 5. Use of stadia measurement in contour survey, 6.
contour map. (i) Drawing cross-section from a contour map, (i)
railway and canal on a contour map, (iiii) Computation of earth work and

a contour map.

Syllabus :

2.1 WG (Introduction)

T F A &, s wgd Wyt S
ﬁ—m,m.w,ﬁﬂ,mmﬁ%fﬁiéﬁaﬂm%m,ms
mmmﬁ%ﬁrﬁa}iﬁﬁmﬁﬁqﬁgsﬁﬁmmmmwm%\éﬁ%ﬁﬁﬁ
ﬁgﬂﬁm%mﬁﬁﬁﬂhm%mﬁww#"%ﬁwﬁnaa:igaixﬁﬁa
mm%ﬁﬁﬂm(mmﬁm)mm@mt

2.2 GR®ETT (Concept)
ﬁmwﬁm%ﬁgﬁﬁéﬁam%mmaﬁmﬁﬂaﬁéaﬁﬁﬁé
ST T 9g S €1 @ TR F Tegia = (Topographi | map) F%4 &1

2.3 qfR¥TST (Definition)
iﬁﬁmﬁmﬁvﬂﬁﬁﬁ%ﬁﬁiﬁﬂmwmmﬁmmmw
fﬁmmélwawﬁigﬂmmiaﬁ(cmmuns)éﬁ%lawwﬁawﬁmwﬂ
ﬁgﬁﬁmmﬁ,zﬁaﬁﬁi@m%l @wﬁﬂwﬁwm@awﬁt
m%mﬁﬁ@mmmaﬂ@mwmmémmmw@ﬂ
ﬁ—-gs?fmmﬁmaa(R.L.)mﬁﬁm%naﬁvﬁﬁmwﬁqﬁg‘zuwﬁaﬁ_am&
wﬁgﬁfﬁmmaﬁlwquwml
Wm,hﬁ@ﬂm%ﬁﬁzﬂﬁgﬁﬁﬁaﬁzﬁsmﬁaw#ﬁh
TETECUR: 100 WX F 9Ha TE, ¥ F 3 99 e = e e I 100 HiX T
e 100 W F T T W IS T w fagS | = 100 T B
af foreh T 1 S § 100 X F A 7 U W 2 6 WA IRl 91 3¢ T (shore line) 100 HR
%} T Y A A o S e T e 01 e A o S 1 3 v R W
mmm,mwmﬁmﬁmww‘mwﬁmmmmmm\
7% WA I THE 1@ 9 ¥ 01 et w5 g (3 faw 20)

2.4 JHIEE 1@YT (Contouring)

g o Forer ST AT BT S T AT S O Rl S S 3 T W S a0,
mma@ﬁﬁsﬁﬁmmﬂmﬁmmiCmmﬁngmimwmﬁﬁﬁ
Contour map F&& &1 Contour map, plan Tl section W F Frd Fro7w 1 Contour map ¥ FEEd H
s F) |Y, TeF, T, TN N EE (alignment) Fraim w3 ¥ w9 A W T R
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32 yHlewl o Yaw 33
2.7 &ifersT WIEa 3R (Horizontal Equivalent)

& wuTTA weren v@Ewei w R e @ fageil A @ B & dfter dfrst 3= (Horizontal
ity equivalent) FEeTar &1 Aot 5, A ¥ 71 F) e v Fref e 21 afe e a2 @ e g s
:( At & vt w2 ATl qft W Afew g8 @ T s @12 f (2.2) faed @ e wee T
! ferami TR & fEFT R L. 100-00 T 741 99.00 He # e @R 100-99 =01 Heo # 70 7 W oo
! fag AT B4 C A B Ft Afetwl g firy 1 < v & 6 A9 B 1 21 3 29 F FRoT afst g
| gEd @ W S W o9 & watE fag € @ B # e 9 ¢ o dfew 30 st ?1 aifes Sa- a9 v o e e §

Contour line

@ A T W YEr WE-TE A9 9 g e A B ge-gl g €
/ 2.8 THITE @R B THIRAd B a6 SRS (Factors affecting the contour Interval)
LN

\ | HHE T@RR (contour interval) fiet @ W fasft Fa #—
‘J (i) &9 T WFR (Nature of the Ground)

LTS ey 4
2
=
[
=]
S
=3
=3

. (i) Geeqon &1 I¥va T 4w faEn (Purpose of survey and extend of area)
) | (iiii) 79 1 THET (Scale of map)
for 2.1 (iv) SUeed ©F & 9 (Time and fund Available)
e 3 | (i) 85 T W/ TEwT (Nature of the Ground)—d== 1@ 39 91 W 7 w7 2 f& o
) e % 38% (Purpose of ?omourlng) TS I( FUE (flat) & T FAS-TEES| TF FZ WA F ford fera v TAR SA-w@EE S6E B o faege @
H mméﬂﬁcmwmgmaﬂwwﬁmmm { H1 i gy | dreh T @M T s F o YR agd e for S €, wats Sag-aEs Wi % o 98 e

S ST B E— ! R RETa W, T FHeY {@E UF g9 % agd TE-TE S S
() 89 ¥ fawa ¥ s e € 6 4 W € s T (ii) TEfRTOT T IXYT UF &F T FERAT (Purpose of survey and extend of area)—Far=s (@=L
(ii) T site selection WIS TR F) T@H 1 M R1 AR TG F I T TG e W AR Ha ) SeeaEy At ada fage freea 5,
(i) TEF, e, T S F W@ (alignment) F ST T Tewargu fFomtor T S e, Yo St A1 iz A (earth work) 1 TR T I o fEm T E @

TER B TN A S A A Al WA FE 99 T a4 16 9h A SR (reservoir) 3 FE
T 819 (drainage area) 3TTE 3 FA&TT ¥ FHe YA A€ ford1 A1 €1 WA 1 & F g w1 #:
ftyr o ¥ ford Yar w9 (0.5 o | 01 HeX) 9 sty 7 e frai ¥ A 7w @ 02

(iv)ﬁﬁ?mﬂﬁ%ﬁaemhworkﬁmﬁmgl g
(v) TN I@ER T, T F FAEE N (catchmental area) P TAT TN S B i
(vi) TS TR T R | TANE A 6 FW e |

(vii)\%ﬂ'ﬂ‘ﬂﬁ?ﬂﬁcross@e«:licn‘d’fﬂmfl | ﬁafﬁﬂlm%l FarET (S TqhreT taErR R (i i

(viii) T TR F T @ e A gl # intervisibilty T F ST WA R m%miam%:%g)%amgg :ﬁ;;tg;;[mntqgaﬁvwrm-‘aﬁ;

(ix) w“%’l’wm‘“d"‘“wm"‘amm*' T 8 T B T W AR T ¥ ol T TR 05 Ho, 10 We W IR f sfus @ W A

() T TR F o F T H ofe 7 4, W ¥, e @ vt aw dw afR T WA A U A AR YA T e e @ ¥ e e TR 01 Wi ;@ 05 Ho
2.6 Contour Interval and Horizontal equivalent Y T &1

(iv) SUCTEET &1 F THA (Time and fund Available)—FHr=3 &7 S 1 ¥ F1E 57 I T53 a0t
R TF § 4% A guF Ae ¥ fag @ a0 TR W e R e 50 8 o e W gl
FrireT TaR W R T 21 Al e w6 € @ g Sits o @ a6 e 99 e T )
T FH A A wde & fiaiia anm w9 9 @ ghes TEeR 991 T 8 3 16 SR E W
IqeeTa W FE W wiEG N AR T wH ISyeEy € A we1 YarR o s € wete afes wme
i ¥ B W Y@ S for s 1
2.9 A= weR & Fae & A [@FR (Contour interval for Different maps)
(contour lines) & WeT 100-99 = 01 WX & T@Erw fafir=t woR ¥ 9 S o q A TEgell B e N TEd g g TR S w1A S

(contour interval) & %€ Tar=re 2R Tansh & Wi fagsi | R e fe (2.1/2.2) § e YR wE R R
W GHE @ ‘ """

wHres Y@ (Contour  Interval)—a AT
|eToe T@Te (consecutive contours) & e st
T WHIE" @I (contour interval) Fad §1 T% Ty
TH (contour map) W FHET TERR UF @ o ?, sFagr
a® T 4fH F1 (Topography or feature) 1 T& faor 7@
FOm S R (2.2) § 9w @ e
f1 R.L. 100:00 @41 99.00 1 1 T &F wumH
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) m:nm—@w%@mmﬁmﬁﬂfﬁﬂmﬁﬁww“sw“ﬁw
e @ S R 1 |
Tt 2. |
aaﬂtﬁmﬁtmmwﬂmm }

02 dX J 0.5 !

w1 Ao = 10 Ho TR E [qwR A ([fat) N e Y
sag-@as (Rolling) 05 Lot

@ (Hilly) 1.0 2T §2.0 dx |

W — e (flat) 0.5 e & 1.5 ey \
1 e = 10 Ho m 100 Wo 7w |Fwg-TEs (Rolling) 1-0 7R H2.0 e |

2.0 "X | 3.0 W

srer— 01 #eX | 3.0 W l
1 o = 100 e = fF saz-@as (Rolling) 02 e | 5.0 Hi l

g (Hilly)) 03 Wex § 25 W |

AT 2.2
R F AUR R T IER B AR TS

e —— e l

wHres @
1. | e Fmio | Fdto = 10 e = FH 020 e | 0.5 WX
2. |TR A, SoeE A 1 Fflo = 50 He | 100 Ho 0-5 e | 2.0 e
3. |feafa Frafo 1 3fto = 50 o | 1200 o 2.0 iz & 3.0 e
Ffa TN (Top i ‘Suweys)%hﬁnﬁrammmﬁqgaavhhmm%—

T T (Ho) =

25

[Tefie a9 20 & ford 70 W @ o §

FETEROT—AfE T 1 12 1000 ¥ 99 01 km F 0 F R
W“iﬁ(ﬁo)=%=loﬁo

. T T () =22 o =2.50 o
2.10 Hirea I3 & waror it fRward (ch
W T F wgE e e i

istics of C 1‘
(i)qmwira%@wrﬁﬂmaﬁ%aﬁwmm%,mmmmwmosed)m\

Lines)

2, W 9% IEeEE 19 6 A R 1 A A ad whes T et e 2 9tk T e
Wi & 0 Fo T 1@ 9 T F I TR Y e Fihe S 9 $ Al ¥ =T H1 WGy Sl
(ii) < FHeT TEE T @ e § e ¥ o T Eouw g @ 21

|
{
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wrea @ 35

m—qﬁﬁiﬁmﬁaiﬂfﬁhwmmm%ﬁi@f%m%m:uﬁﬂm
T ¥ 9 PR w9 IR 2 - e @, gaferd 3 7 @ sww # frerdt iR A A w-gm
Ecaill

(iii) I TF A F AR Fravet we e (overhanging cliff) T wHr=s TEd UH-gE F FEd

gmﬂatﬂhmmﬁﬁmﬁwmwﬁﬁiﬂmmﬁ%mm
s o B ¥ A (23)

A 2.3-Overhanging cliff /

(iv) SEATER (Vertical cliff)—TF WE T2 ¥ case ¥ Wi Tard wew foem wom € Fis a9l
g F feafd A swe W o g0 @ @ fag A wE e O 3@ T 29)

206
204

202 f

200

L
——
2
2

206

/7

I

e 2.4-Vertical ciit
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36 warwr-Il

(v) EWEH g (Uniform slope)—T&
we 1 ifes FHEE (horizontal equivalent) A
2.5)

Y TER G S T T R g

R 2.5-Ununiform slope

(vi) ST FETT (Ununiform slope)—7% FHir=s) T 7 wiefl et wyirest Tl ey m@
T & sty 3% wer S TR (horizontal equivalent) THI TE & @ T SHR T AV ST gy
wfE wTm &1 (e 2.6) ‘

e 2.6-Ununiform slope

(vii)aﬁnﬁaiﬁwwﬁamw—wﬁﬂmﬁwmuwmm Horizont
muivalenl)?@“ﬁﬁwmﬁm?ﬂ@m(sm Slopc)ﬂm%l (fa= 2»7)( o

et 2.7-Sharp siope

(viii) TETET (Hill)—3aF foreft wiress =12 w2 ey

T THe el
T 3 wefi o 1 (e 2.8) A 1 s o ¢

| A * e (convex side) Ex] ’[ﬁ
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Valley

9%
o a.a-v\l!m(y

(ix) TR (Valley)—fz et wwres 7ot v o A= v e AR AR S R A A
A A e w & (R 2.9)

(x) T3 Y@ (Ridge line)—SHr=g Y@ T wel FAWTerE 1@ (water shed line) I FT31 & (ridge
line) F TAPIV R Fet 1 A FTW T U-STHR F1 55 101 § (721 Hage T9a_(Concave side)

S W AR e 81 (T 2.10)
SNSRI e

10

95

Valley Line
Ridge Lina

85,

fRrt 2.10-Ridge line e 2.11-Valley line

(xi) T FHIes T@H TF W@ @ (valley line) 1 Svena Fedt § T FT 999 3 T A9 V-

H SR B R (e 2.01) m‘m
(xii) 5T 2 A (ridge) Th TR F 80
e oI & @ 3T W FE WER \/
M T ¢ R e TEeh ¥ R 10—
2 A weffa famn s &) T ¥ g7 Saddle

T TF T (pass) % AW F T @
1981 9 el 1 <A e T
fawmos Y (water shed line) &a €1
FIS F T WF, T e Ta
A = H e 1 e (2.12)
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. b
2 hﬂﬂﬁﬁm o 39

LR : o1 s/l (Use of Contour map) m il
2.11 TR !mm(Drawcross-sectionfromaq(;:hntourMap)\fmh‘ﬂ . xzasamwn&’lT»h‘)ztﬂom‘luﬁﬁimﬂﬁbwml?&ﬁmb.c,d. “““““ B e R TR

(i)w : mmﬁmél mﬁ;@mﬁgﬁ? WW\T}&“‘\HQM } gt Alignment e < 2 i
o @mmmmﬁ;mm LRl i fe2:13 i WWI S AR e T e} H | (iiI)WW'@ﬁ{ﬁmﬁﬁW(Compumﬁon qfearth work from conto P
e m‘{"‘*‘mﬁk‘l"m@wm% mﬁw'ﬁw | A,,AZ,A_;..‘....A,,mwm\iﬂ*ﬁ?%m%l
vz g #1 AB W@ W 3 v @ e A T T H T RL. 40 o 4, ¥ e

(datum line) i 2 e 213

o

J

‘

\ .:
AR ]
2 |
: \

a4 ‘

M/a2 2\ 4 40 a0 42 |

ferr 2.18

e T@1CD F1 R.L. 5 40 Ho =1 fora w1 €1 AB T 5ot wen Tanst w1 - frgaity
FeA & 3 T fagali ¥ OD Y@ W o vEn i 9@ HE ST SR G0 A T S
Y@l W CD Y@ § RL. % wed e T W R L. w0 5wl e et v e e
RER T T (smooth curves) § FHEH W AB Y1 W e ¥ wRIAe ) SfE® mm?‘ﬁm"
T T T A A wm W ey g g g 2

5 (\ii)mw“mmﬁ‘wm(Marhngﬂﬁgnmemofa road on Contour Map)—¥i
&2 T fa= 2.14 ¥ wdirsw Tam 01
o F s W fa &) W i
214 HATBFAAS50: | 2t
W marking FE E
if* = @ 01 Ho F

A, = WEA WIS F AR
e e (Trapezoidal rule) % 37aT Fet fredt = & FFEA
o B [A! Ay Ayt Ay At Ay, A,H; A!}
< 2 2 2

=D I:i%ﬁ + Ay + Ay +ant A,,A,]
By Prismoidal Formula—
V= z{%uo 44, + A;,}
By Simpson’s Rule—
V= Z{%(Al ddy 4 A3)}

(iv) SETIT it &I AT &l (To Determine capacity of reservoir)—3g ﬁ'{ﬁ F T W&

A w1 & SARE F e T T T e TR solve FTH @ I T@ E—
rvires Y Fi Seaar e ¥ | feer @t o # e T i TeE T | @o @i e &
150 300 158 2,70,000
152 9840 160 3,60,000
154 50600 162 5,34,000
156 121600 164 6,60,000

s # w1 SgEd S W = 160 He
T # el F1 AT 99 = 150 Ho
SR AT A L
By trapezoidal rule—

V=D[———1A‘+2A Ay + Ayt A,,_,]

T D=2 e, 4 =300 m2, 4, =9840 m?, 4y =50,600 m”,

I W E, #7050 o H 01 % T ) Ay =121600 m?
TR g T & - it As =iy Ag = s
e < s e il A D Ny 1 4, =660000m”

R SR R 3 TS0 do
T T T A e -
91 F WY T@ @ A a4 W

e €1 70 T a H F qrE P
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| V=2 [w + (9840 + 50600 +121600 + 270,000 + 360000 + 5340{)0)}

=2[330150 + 1346040] =3352380
=3352x10°m*
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40 wdawr-1IK

i rvisibility between

1%@ G ﬂﬂi?ﬂﬂl AT BT (To determine the intel _lsi :

‘)WﬁTﬁa : 2 - 6 loda‘{ E“lﬁ qamm
twop(olms)—ﬁalls HAT BA ﬁim’ﬁ%mﬁém 031

%ﬁwﬁwf«ﬁAma@ﬁmﬁaﬁfﬁBqﬁﬂ@m%maﬁuhaTABﬂ‘aﬁwwamAmn

S04 60

70

ﬂs.'mésoﬁa%mﬁ:ﬁmmﬂ;‘-ar{sozﬁzzﬂmtlmmq&mﬁmh a: g
AHBHﬁ{“?ﬁ?lﬁﬁcaDm‘aﬁiﬂzi@ﬂWﬁﬁglﬁﬁ,mﬁmﬁlmélm
SR G CD  areman ghe Tan § w@ f @ 7@ s ; ) ‘

(Vl)mﬁi(Catchment area) mm——ww ﬂﬂmﬂ:‘iﬁﬁf awﬁﬁa m
iy 20 T fo 1 e 3121 ot TS (ridge line) 36 AR 1 ATHE SITETE A1 B €1 3 WHI T
wamﬁa%@ﬁ%ﬁammmﬁaﬁmmﬁawmmmmmm‘
w1 w2

2,12 " W1 & TPR (Types of contour) ‘
T TH T % T (35 UE € e © Nmﬁcomourline‘liﬁﬁm%ﬁﬁﬂ'ﬁ
firem & T B #, W T8 wE AR Fre 2 SR @ o [ e g — ‘
(a) FHTA FH== &1 (Level Contour)
(b) THT 2T 3@ (Grade line or Contour gradient) |
(a) WOAET WHIS @ (Level Contour)— T =31 a1al fargell 1 faemt arett e awae =
T SgE e T Fae 2 l
(b) TR BT T (Grade line or Contour gradient)—4fi W &% e fafema @@ T e "TE‘
gl =1 figem arell T wH=s 21 T Feed B Ted W@ § Fet Fael (bed) mﬁﬁaﬂvﬁai
< T T S g \
2.13 Wetea ¥t Rkt (Methods of Contouring) |
T T # fafee fafe @ fe @ i et oo g —
(1) ¥4 faf# (Direct Method) [
(2) sw@e faf¥ (Indirect Method)
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2.13-1 mﬁﬂl(Direcl Method)—There may be two cases.

Case 1. When the area cannot be controlled from a single station.

(v el e A U R & it | e ww)

wme—a fafin 3 st v wwe Tansl a0 we F0 A @ S At w6 T W
SEREMT (trace) TR ST 1 5 AT 34 fafin 5 e 3 fafere fargail =1 A oft i 2 foeR T W
SR HT A TE A S

weqrf 4w @ A fafer fean s d—

(i) FEATerw FRIAT (Vertical control ) —wwT== L@l i & 1 g Vertical Control FE 2

(ii) 8¥fert =0T (Horizontal control)—%7 famgai 1 wwefon F7 F9=h1 sifers frafa fwifa Fom

wfsmar—

(i) et Freream wmdt @t e (Bench mark) % #ef & @derm & o frave v ol 7 foe 01
T 100.00 m 21

(i) ST WOl 1 TS A § T T wfid Td € SRl 4 Afaw § A wedE T W 6w

(iif) T F TN, ST 7 9 W TR TEE TS MEAF 79 302 (back sight) A € 741 79
forg % W A SEHT TR FH TR (Height of Instrument) T F74 21

(iv) T 9v fewae 1,25 Wo R G4 ST H FAE 100-00 +1-25 = 101-25 H2T 2071

(v) ¥1@ 50 IUHT S A4l 101.25 § § W Y@ w1 gE "2 a9 gie e S 81 7
Wm T T A 100-00 TE T | 36: 37 G5 H SRS T TEe U fag aene w0 2§
Sl WS WEAiE 10125 - 100 = 1.25 Ho I

(vi) e 8 T foRE T faeg T T S € SRl WS wEEi 1-25 W ) T ) ad-a /
-3 TR, T g I TS Wi aren fag aeny F o S #

fag e W =&l @ sl 91 gd me @ I )

(vil) 3 TE TR AIS- A g0 W A e fag A H T F wiew ms 9 5 8

(viii) HTEREFHATAR ITHVT T SR TAFARIG FG 000 & 091 FoG0 455 § S0 $1 witd (9 28
R gfedt mE W 8l

(ix) T = Y % fort gt e F AR el Wiy T F ol Swea w9 e 9
e w g Mg 2

T.B.M,|

F.8.=125

; ; H.L.=101.250

F.8. =101.250-100.00=1.2

ESs )
S 10,'25"00&07

o >
F.S. =101.25-101.00
=0.25 x

fer 2.16-Direct Method
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(x)@mm@mmﬁ@%mﬁqwﬁmﬁc@@m@*mmv%
ﬂﬁmﬁmm%m@ﬁ%mmuﬁﬁmmm SR SN
o) mﬂmmwm@ﬁw:mvmﬁ;?/ % (free hand) BT fiemy b
éﬁaﬁuﬁmaﬁmﬁwmmmwmaﬁﬁ@ Pl g ispr ¢ I
ii) At & FTH %ﬁmiﬁ!awﬁﬁﬁm,@ﬁéﬁaﬂmﬁﬁmm
faﬁgs(aﬁ:;gmwmmﬁm%mwﬁwla@&ﬁﬁmmﬁ@ﬂmmwam
Case II. When area is small, it may be controlled l'rt{m a single station.
(mﬁﬁm%ﬁaﬁammﬂﬁgﬁﬁﬁﬁﬂﬁmmﬁ)ﬁﬂﬁfum@w&
axfrer Yt fafit (Method of radial line)—¥2"T i P W et W A fal aEd v
s 2 }
wiwmar— . ‘|
(i) 39 fafa & T g 37 (common centre) ¥ fmim?ns? mﬁa{qawmm £ e wﬁﬁm&
aﬁﬁmﬁfiﬁaﬂu‘mﬁ(mmnincs)aﬁf@amsﬁaﬁ%léﬁﬁﬂ(2.17)
(ii)%@aﬁﬁuﬁafmﬁrﬁzﬁa’?ﬂm@mmmwawwﬁauﬁmmﬁuﬁﬁaﬁmm

i 2.17-Radial line Method

(iii)aﬁaﬁ'—g(maﬁmﬁ)%ﬁammwwﬁmﬁw%@aﬂm sifera fd
T 8l
(iv)wéuw%?ﬁﬁwmmﬁammmél _
(v)mmﬂ:ﬁﬂaufqﬂﬁﬁ%vw;fﬁ(s.s,)vamﬁﬁ%ammﬁmmmd
<t Bl
(vs)mmm%ﬁimm%mmmmﬁmm?ﬁmél
(vii)aﬁu%@ﬁmaﬁm%wmwmm%ﬁﬁwmmmﬁ%mﬂ
' (viii)siﬂmmm@'ﬁm@ﬁ%ﬁiﬁﬁmﬁmwmmﬁw
sifiFa F2d I 81
(ix) g9 E veash ¥ famgel W Wil me & G @ fa g
.(%x) fafir=s 7 fag il (corresponding points) 1 e g4 fafa=y m&ﬂﬁ'ﬂﬁﬁm@?ﬂ‘
Eid]
\

|

werea @ 43

2.13-2 31oras e (Indirect Method)— e fafersi am st areft aen 7 5/ 1A 1 F7H T
tﬂ'ﬂﬂ*ﬁt%lmﬁﬁm%ﬁaﬁmﬁﬁﬁmaﬁm%lwﬁﬁ%ma@e}aﬁ%@aﬁ
2 e 7 o R F T T T W (v g it g W) el S (spot level), SR
(aﬁawﬁﬂ%)zmﬁfailaﬁ%amﬁfwmﬁwﬁmmﬁ(imemmim):maméﬁaﬁ
T @l S €l

7f &= H FIE Fewyy farg (vfEd) F g; SA—ridge, valley, summit 1 HT3 SFUE depression
39 W o @EaR @ Sife fordn S @ a9 special remark fen < 21

arr 3 e fargait aht wenfua Yt wgE s faferat frer §—

1. ST FHIE fafer (Method of cross-section)

2. =i fafir (Square Method)

1. I IS faftr (Method of cross-section)—

|. =i fafe G T (Thin strip) FFaT T@ FFAT (rout or alignment) 3 wEF, T, T A
i 3 fert = R S 3 o S S 81 we, Tl SAfE F A T % WiE IR
e T S wE o W # Z

2. mmmmm%@é:ﬁmmﬁﬁmqﬂwéﬁawmmm
mﬁrwﬁgaﬁ%;maaas{mmﬁﬁm%‘lﬁmmmm,@a%m@maﬁm

99.80 99,60 99.40

N ) 1
L

v )

! [l

T T T -
1 . -
_--9920
b N -7}~ Centre line

/
\

s
10004

0 20 40

(Contouring by X-section)
fRrx 2.18

% ww fivk T 31 fafee fagell T wh AT ae 1 TR W iea S e @ qen fa
= F) T YE SR (Interpolation) BT TR W @i & W #1 '

Z.ﬁmmmm’lcthodMSqnare)—mfﬂﬁlﬁWﬂiﬂf = 1 3faa w9 & 0§ fawtsa
¢ FoT T 21 1 SR & 3 ST a1 W TE ST @ ghe § T 05 Wt A 30 WA T
T R T W A R SR aie o e f i F e W g e @ g

9 TR A W @ I AR a6 99w S ¥ e wi-fagsll | e wie w
sifra & ot ST @1

=it 3 s 3 WU fig (special features) F1 St Wl 3 feran e & 7o v et o & HA
o o S 2

i 1 it o T T EeR S AR T R R T R T e o fr frl S
i Wiz e TEW 1 FE SERE (interpolation) T FEie ¥ dew A ww €1
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148.2 144.00 143.00 142507142-,00
f %
; 143.80 142.60 o 138.00 |
&
|
|
147.80 143.0 142.00 14070 13700 |
3
N ;
T 538 S ]
149.20 14840 750/ <|3| 142.80 1417 140.20 i
149.00 148.40 147.2 A42.50 fa1.50 40,00 W
i
|
139.8
Lty 2800 47.00 14220 141.00 135.20
139.60 J
850 147 146.60 42.00 140.8 Lo

2 2.19-By Square Method

e X|Wor 45

2.15 A @13 BT IF<TAYH (Interpolation of Contours)

Contouring ¥ Indirect method ¥ Frfer fargail % wdfar % = 37 Frere faan s @ sk fim
ST BT T Y@ T WA S € e F faf 39 a9 st # 29w
fargall & = % el % 31 Bl WS (uniform) T for ST #1 38 O % AT W @ FEIE
fargail 3 AT € 1 B T 37 aild et i Ieam o farg F1 efd s 210 76 F1 5w 81
T Y@l % st ) fafy fafe fre 8 —

1, sraifra faft (By Estimation)

2, nforea faftr (By Calculation)

3. w@Enfasta fafe (By Graphical Method)

1. Interpolation by Estimation—?2¢ T & T, Y, 9% (rough) fafir #1 2 smmma fagait
% WM H1 A H TEA g 1= A S F 07 wifrd Jeuw v fag wm o S @1 % w1 g w5 w9t
ft 3T A @ B B

T farg sl o FrefeT ST & R ot e 3 i A A e i 2 s 3 A & e
fag &1 amef feafd = 2 swe w8 v T A wfew e F ol 7w A fagal & W F wwaE
| THER 7 W A & 3 T g A e fage  d i fafa 9w w0 W 9 7w s T
? fF 7 gred fag F1 2emd feaf 2ol o arwm fafy sremn ofs: = 21

2. By Calculation or by Arithmetical Method—Interpolation % 7% W= Wity fafu 2, wog it
g St I 1 Caleulation i 3 Feh Tl #1 7w fafy %1 Fe vew gum 1 wEa 1 S
et 2,20 ¥ feraren TN &, Tegel wefer & ) o @) # we aw i F B W g g 4 e E
AU BT IAH TIE a9 T F o I 11.200 12,50

St el 3 FrterT 4w e & B 10-00,11-00,12-00 = §
o A F TH W@ (U W F SR W) @i wi f
faaITR A @1 B % WHHIG a6 %E9: 9-50 7 11.20 o F
A B H A 10 Ho ¥ FAEA T H @I F v wowm £
f =f % 59 o1 A R.L.10-00 7 11-00 Ft THr=s Y@ wita

A 9.50

s

= 10m —

3

Al Tt v fefs @ w0 ¥ o
’ S AB @4 = 10 Ho
. A B TR =11.20 -9-50
=1.70 o

g A w0400 9 g

=10 (19.00-9.
T.76(10-00-9-50)

_10

17
=294 WX (from A)
fag A & wirem T 11,00 91 g0—

x0-50

I'_—O(n-oo-o-sm

5
—le

10, <
17

]

2.34 wHrea @ iRl § 3R (Comparison between Direct and Indirect Methods)
\/S. ( Direct Method Indirect Method

No. —

. |@% U oA faft 1wl & o Frammn srar | s @ 8w @uel 8 e qe frfa e
TE E HH 2

2. (W TaEr e TR w6 € @i spot level (w1 RYE 0 € € wiw rred T @
B o] ST & T &

3. |FF T <9 T WA A AR ¢ FE aeie 8| F 5w T8 2 e wi o, 4 3w
Bicelin ] FrateE § e W R ;

4. [T Ffo Tga1 & it T I F fog de [ wu taw w w1 gREeeR g e
HHY T £ 7% WA 61 94 o 90 E

5. |7 vd =g s o R & H T W, W A H e T e 8

6. |77 fafy 91 & & ford el 2 Al 72 a6 ¥ ford orerd Wi 21

7. |7 fafer W are el 4 % ford safeer v 1 | s 9f ¥ o v 4

8. | Thin strip ¥ ford v @ 21 722 (thin strip) ¥ fordt fefe e & <1 W, T

ErTr—
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46 w1
=8.8 o (from A)
1 BC T = 10 He
BA C F e =12:50 - 11-20

=1.30o
fag B & wHred @ 12-00 1 ghi—
=10 19.00-11-
=13(12:00-1120)
=10, 0.
_]-3X(080)
=6-15 o (from B)
T TR = 10 Ho

A S D # q@w® =10-50 - 9-50

=1-00 o

fag A& T T 10.00 # gi—

=19 (49.00-9.
=105(10:00-9:50)

=10%0-5
) =5 izt (from A)
mqﬁﬁﬁwﬁmﬁgfxmBﬂmﬁtw%aﬁwﬁwﬂﬁwﬁmmﬁmﬁaﬁ

2
Tt wER 3 gfeat (fagal) & mer § Wit 2 ATl was e vl F few faga @
¢ fern s 21
aﬁlfreehand@émm@mﬁg&ﬁ@mmmaﬁmmmwﬁméj
3. Interpolation by Graphical Method— %14 fafet & Hrires Tl 1 srafer ! ota &
Wtﬁm;ﬂm%mmﬂﬁméummﬁw{ﬁfw%lmﬁwﬁﬁﬁﬁ
=t W@ E— .
STET—A 01 o ¥ ST=el W HH=d 1@ e §) aeiem 3 278K 9 R.L. 10-00 20

o % rTd €1 Ush TS W 01 WX F A 2 - —
w10 @ @i el qied @ wEE & 5 ,5
ferd (thick) Tt T 21§ W 10.00 § 1500 TF t i
siferd @ SN A g€ SYE A a4 T " 7
T R TR S HAE fag x Sy & o i
I A 12-00 7 19:00 ¥ T weA WA € i
el Y@ (whrE) 15-00 F fig §16 B0 R N i
e STV T I fag x T 3 VAR W@ .
foF 12-00 STE HARR 3@ SEH (x) B G TG
ﬁmfmﬁﬁr&ﬁgﬁwmwﬁﬁﬁaywﬁwmm:ﬂm%@manarin

1t
4

P———

wrem @ 47

7 if for @ Forar e fean < &1 A
211500 AT Y@ x-y 1@ F1 T T A E, AF TG '
aag;:tn;mﬁmvﬁzmm%msmwﬁmwﬁﬁm1sﬁmmﬁﬁmmﬂmﬂ%
W@Feehandmﬁmﬂﬁél ‘ )
mmmlg-oomwﬁmﬁ'ﬁwﬁmmmaﬁmmmwél
216mﬂwﬁmﬁiﬁaﬂ1mraw Contour Lines)
wwuﬁﬁ?uﬁ!ﬂﬂ%mmu\wzﬁ— ' ‘
(i) 7R T wHT= T@r 9o 1@ (Continuous line) A1 afr=d (Dotted line) & &9 H @it o1 gt
y (ii)vﬁﬁmmmw%mmmmmmmwﬁ@ﬁmm%l
(iii)aﬁﬁaﬁ%ﬁan%ﬁﬁiﬁaré(mmhcme)mrsﬁmz‘mmm%l
) T G T A 3 39 R foran S 21 . ;
:L;)uﬁmw%mvﬁai@ﬁmmmmw@mwammmﬁi—@ﬁ
S e fodl o
(vi)aﬁai@rﬁﬁaﬁm%@rﬁ%aﬁamﬂmmq;@

e Y@ | o A 27
=T 3@ (contour line) 1 STAfTA TaEdl
wHres Y@ (contouring) | 34 1 WA &7
FA=T 1@ (contouring) F T I2¥A (objects) FARAI
FHrea T@RR (contour interval) 1 €l €2
T a9 fsifa f s 22
it THEd 3R (horizontal equivalent) ¥ 3Y F41 FRF ¥?
Fire TEel & e e Tqsdl
et 1 g9 Al T sEer e
(i) WerE (Hill) (ii) W@ (Valley)
(iii) =T 1 fFFet GRS (Overhanging Cliff)
(iv) o7 vt @ Rt @ (Water shed or Ridge Line)
10. = % ford Sugea wew @ fafed—
(i) TR gFeo (i) e S
(iii) =i welaor
11. H= TERR B Il H0 S FRE w1 aviE F
12, o e R (Fasie) —
Hill @& Valley
Overhanging CIiff 741 Vertical CIiff
Contour Interval &1 Horizontal Equivalent
Contour T4 Contour Gradient
13. o Y v faf & R g ff W s s
14, S T 1 v i A 3 W o i W ok W

090N v W
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Ll : A ! 2011)
15. aﬁﬁsﬁﬂm(co::;;;nemmminn)ﬁmwmmmﬂﬁﬁﬁﬁf@%mm“j 20, T sl @ wie i mﬂ # ::Iz e
faf =t | ; ! | Y # wweEg Rrdrram !
16. mﬁnwﬁﬁuﬁﬁﬁﬁ—@ﬂmwmﬁ%?mmgf' | ;; :g:mmmmmamwmn ::'I:::::;;
17, i T Al S R R TR A R 37 o 13, e Y st A - @ e s e w7 7 e
18, e YE F e e i ¥ s wWe & _ | a4 i v A s # S #7 din ¥ amm STE 25
1, i 7 T o S 8 8 capacity) L YO 0 77 | s e e e 4 i e R o fafe A e ¥ mtz
20. TF T TR T 2 fefa X | 36, afew gEa (Horizontal Equivalent) 1 47 v TEns = e 7 :
21, Wi TR Y e RS TR TR A0 | (B.T.E. 2012)
) Beglh st Gumervisibli) ‘ 37, i ST (contour interval) F TR Fw T T A =7 T I (fnctor;)
(ii) 7@ T S ¥ (Catchment Area) ' _ fefa) (B.T.E.2013)
22, S A w1 W Ye T A R Ed ¥ v W A qﬁuﬁfh(]ndirectmethod)'@Wﬁm(wﬂmuﬂng)aﬁmm'  (BT.E2013)
2. foreh S s 3 v Y, R e 3 fed fo v e &2 ffn ‘ 39' m}am(comourmap)mwmtmmu@mmramd)a&ﬂms‘lﬁlﬁlmﬁn
24, foreh wa S  feaf fafvr forgall 3 RL. (spot level) 3 siféea 3 T3 &) S o wrve ) : (B.T.E.2013)
52 1 TR TR (contour interval) TR G R 0 A 0 B A | i i (comtours) 3 Pl 71 7l e e s (BT.E2019)
Ground L. Left Side Center Right Side 41, W faf & wres T F1 9BFA (Procedure of contouring by direct method) Ecesd]
Lrowse s (B.T.E. 2014)
G.L 16-70 16-10 1710 16-20 1_'_7_1_? 42. ﬂﬁ‘ﬁﬁ(con(ourmap)ﬁﬁ@%m(mhwurk)ﬁm(m)mﬁﬂwi.’
Distance T4 20 60 20 40 (B.T.E. 2014)
G.L 17:10 16-50 16:00 17:10 16:50 43. W= Y@ ST (contour interval) F1 WAIAA FTT A FeH T (B.T.E. 2014)
Distance a0 20 40 20 40 44. Define a contour line.
G.L 16-90 16-20 16-50 17.00 16-40 45. Define briefly contouring.
Distance a0 20 20 20 40 46. Define objects of contouring.
G.L. 16-25 16-75 16-90 16-20 16-00 47. Write a short note on the uses of contour map for engineering purposes.
Distance 40 20 SOl 2 40 48. Define the terms ‘contour interval’ and horizontal equivalent.
25. % wevd § gEia S A & e e fe §— 49. What are the characteristics of contour line?
T (o ) T @t (a1 Hio ) 50. Show with neat sketches the ch istic fe of contour lines of the following
100 300 ] (i) apond (i) ahill (iii)) aridge (iv) avalley (v) a vertical chiff
101 6300 : 51. What are the different methods of contouring? Describe any method along with sketch.
102 64400 ] 52. Describe the methods of interpolation of
103 75300 53. What is a contour gradient? Describe in detail how you would locate i the field.
104 675250 54. How will you distinguish between a valley line and ridge line?
105 999500 55. Inamap it is found that two consecutive contours cross each other. What is your comment?
‘C-Rm‘?m £l Hlﬁlm Eckaeel] \ . . i o R W 56. Define a saddle.
26. “wEires Tar” A FeE| G e | 6w £ T BTE 20 57 Distinguishb adep and a summit by studying the nature of the contour?
" ;Wm z;m L o il 433 99 9 o PR — (B:T:E: 2010) 58. In some placc's the m;nscculive contours run close together and in some place they are wide apart.
38 i T  fafe wan @ o # ge # fraEi— (B.T.E.2010) What does this mean?
(i) =Et (i) FAMR fFE (iii) TETE (iv) @
29, W= T (contouring) % N YA £ (B.T.E.201)
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59, How will you determine by a contour map :

(i) TIntervisibility of the two points.

(ii) Catchment area.
60. Discuss various factors which influence the choice of contour interval.
61. Discuss how the use of a contoured map may be made in the computation of earth work.

(BT.E.y

Em——

(B.T.E. oy
62. Fill in the blanks— i
(i) A line joining points of equal elevation is KNOWN @ .......cc.....
(ii) The vertical distance between two consecutive contours is called ...
(iii) The horizontal distance between two consecutive contours is called .............. |
(iv) Why is the horizontal equivalent not ............... ‘
(v) As the slope of the ground between two consecutive contours is not ............. |
(vi) Contours running close together indicate a .. |
(vii) Contours run wide apart, it indicates a . w
(viii) In the case of a summit the contours run close together the ............ and wide apartatthe ... _.:;‘

(ix) In general, contour lines cannot cross each other except in the case of an
(x) When the lower values are inside the loop, it indicates a...............

(xi) When the higher values are inside the loop, it indicates a...............

(xii) The line joining the different elevation on a sloping ground is known as
(xiii)The nature of the ground surface of an area can be known by a
(xvi)The alignment of highways are generally taken along a ..............
(xv) The contour interval for a particular map is ...............

Answers : (i) Contour line, (i) Contour interval, (iii) Horizontal equivalent, (iv) Equal, (v) Equal, (vi) Hil

area, (vii) Plane area, (viii) Hill arca, plane area, (ix) Over hanging cliff, (x) Depression or valley, (;q

Hill, (xii) Grade contour, (xiii) Level line, (xiv) On economical route, (xv) Kept same.
63. Choose the correct alternative in the following—

(i) Animaginary line connecting the points of equal elevation on the ground surface is known as—

(a) Contour Line
(c) Horizontal equivalent

(b) Contour interval
(d) Contour gradient
(i) The vertical distance between any two consecutive contours is known as—
(a) Contour line (b) Contour Interval
(¢) Contour gradient (d) Horizontal equivalent
(iii) The contour interval depends upon—
(a) Nature of the ground (b) Scale of the map
(c) Purpose and extent of survey (d) All of the above

(iv) A series of closed contour lines on the map with lower to higher values inside, represents a—*

(a) Hill (b) Ridge
(c) Depression (d) Steep slope

(v)  The contour lines merge or cross one another on the map in case of—
(a) Vertical surface
(c) Cave

(b) Overhang ground surface
(d) All the above

Title of PDF Document
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i i in the case of—
(vi) Contour lines of different elevation can unite to form one line only in
(a) Vertical cliff (b) Cave
(c) Plane ground (d) Valley
(e) River bed o
(vii) A plane surface on a contour map 18 indicated by— )
(a) Far apart line (b) Close together line
(c) Series of straight parallel and equal spaced contours
(d) Mutually crossing contour - I

(viii) A survey conducted along a narrow strip of territory for the location desi
canal is known as— ‘
(a) Hydraulic survey (b) Hydrographic survey
i d) Route survey
(c) Topographical survey ( )
(ix) The line formed along the intersection of the ground surface and a level surface is—

(a) Contour line (b) Water shed line (c) Level line

(x) A contour line intersects a ridge line or valley line— )
(a) Obliquely (b) Perpendicularly (c) Vertically

(xi) The contour interval for a particular map is— ) .
(a) Kept constant (b) Made variable (c) Made irregular

(xii) When contour lines touch one another at a particular zone, it indicates a—
(a) Level surface (b) Vertical cliff (c) Horizontal surface

(xiii) The contour interval is inversely proportional to the— e
(a) High ground (b) Level ground (c) A depression

Answers : (i) a, (ii) b, (iii) d, (iv) ¢, (v) d, (vi) a, (vii) ¢, (viii) d, (ix) a, (x) b, (xi) a, (xii) b, (xiii) a.
64. Choose the correct alternative for the following—

(i) The line joining points of equal elevation is known as a—
(a) Contour Line (b) Level Line (c) Horizontal Line
(ii) The vertical di b two adj; contour lines is called a—
(a) Contour gradient (b) Vertical equivalent  (c) Contour Interval

(iii) The line formed along the intersection of the ground surface and a level surface is known as—

(a) Contour line (b) Water shed line (c) Level Line
(iv) A Contour line intersects a ridge line or valley line—

(a) Obliquely (b) Perpendicularly (c) Vertically
(v)  The contour interval for a particular map is—

(a) Kept Constant (b) Made Variable (c) Made Irregular
(vi) When Contour lines touch one another at a particular zone, it indicate a—

(a) Level surface (b)Vertical Cliff (¢) Horizontal surface
(vii) When the higher values are inside the loop. it indicates a—

(a) Hill (b) Pond (¢) Sloping ground
(viii) When the Lower values are inside the loop, it indicates a—

(a) High Ground (b) Level Ground (¢) A Depression
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i isi ional to the—
ix) The contour interval is inversely proportion
® (a) Steepness of the area (b) Extent of the area (O] Sc&flej of the map
(x) When a contour interval is fixed between 0-25 and 0-50 m it indicates—

(a) Steep slope (b) A flatlish slope (c) Almost level ground
(xi) The alignment of Highway are generally taken along— .

(a) The ridge line (b)The Valley line (c) Across the contour line.
(xii) When the contours of different elevation cross each other, it indicates a/an—

(a) Vertical Cliff (b) Saddle (c) Overhanging Cliff
(xiii) The horizontal di b WO ¢ ive contour is termed as—

(a) Contour Interval (b) Horizontal Equivalent (c) Horizontal Line
(xiv)When consecutive contours lines run close together it indicates a—
(a) Steep slope (b) Flatter slope (c) Vertical surface

Answers : (i) b, (i) ¢, (iii) a, (iv) b, (v) a, (vi) b, (vii) ¢, (viii) a, (ix) a, (x) b, (xi) a, (xii) ¢, (xiii) b, (xiv)a,
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RrarEieTse FAaIvT

(Theodolite Survey)

Syllabus :

1. Introduction and working of a transit vernier theodolite, 2. Fufldamental axes ofa theodoht:
and their relation, 3. Temporary adjustment of a transit theodolite, 4‘. Least count and c'once:zl
of Transitting, swinging, face left, face right and 1 face, 5. N of honz.on .
and vertical angle, 6. Prolonging a line (forward and backward), 7. Measurement ?f bearing o
aline, 8. Tt ing by included angles and deflection angles hod, 9. Traversing by s!ad:a
measurement, 10, Theodolite triangulation and plotting a traverse, 11. Concept o_f co-ordinates
and solution of omitted measurement (one side affected), 12. Errors.in th.codoh(_c survey gnd
precautions to be taken to minimize them, 13. Principle and working of microoptic theodolite,
14. Limits of precision in theodolite traversing, 15. Brief introduction to tachometry.

3.1 Introduction
e W FE M fRd S A e O 9ed @ IRgs T S ST f

fdreeTee B Sifae T9A a9 REGEF (compass) B € ST & 0N = FAEW ¢ fEEEEE =

wEmm &fi (horizontal), SRR (vertical) FI0T 1 AT, 3% T Six ag1 SHl a1 T4y $ 3

7 3 ferd foman T 21 ST R IRY OIS AT, 0 G FN 2, Ferdreense s e s 2

Fd M svEEa F ATE = TER F EideRe a5 9 e € aeew geeines

| (microoptic) 781 SHERITTF (electronic) Fdreiemse it wam ¥ 31 T3 € afew 7= A1 22w LA (total

station) T ¥ YTV IYe ¢ g TeEa | THE FHHT FH STia WRYS § fF1 W Td €1 98

TR AT RS T STYFF T F WI-WG FIl R g €, MGPes o Serais Hareewe a9
e VA F FAG FE @ T 7 21 A e a5 € Wye 9 JE Tew O aan S5 98

Fi T (tunelling), FrepTofi Fefaror, airport, seaport Fmfur anfs ¥ fort wam & @ = 81
feriieiemse 1 @M @gd & HE ¥ €9 F FROT MR universal instrument S FEd Fi
3.2 RERIART 1 W (Uses of a Theodolite)
wderor dfpard (Survey Operations)
fordrdiemse. SeoT @1 e e wfemed ¥ fordt fea s 2—
(i)  To measure horizontal angle. (Detail in 3.1 1)
(ii) To measure the width of canal or river. (Detail in 3.12)

(iii) To measure horizontal distance between two points. (Detail in 3.13)
(iv) To measure vertical angle. (Detail in 3.14)

(v) To measure deflection angle. (Detail in 3.15)

(vi) To measure magnetic bearing. (Detail in 3.16)

(vii) To measure Direct angle of Traverse line. (Detail in 317

(viii) Prolonging a line. (Detail in 3.18)

(ix) Ranging a line between two given points. (Detail in 3.19)

(x? To locate the point of intersection of two straight lines. (Detail in 3.20)
(xi) To find Height of an object when Accessible. (Detail in 3.21)(a) -
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i ight of an
(xii) To find Height 0! ¢ g
(xiii) Levelling with a theodolite. (Detail in 3 23)

3.3 Types of Theodolite (Main divisions of Theodolite)
odolite may be of the following two types—

object (inaccessible) (Detail in 3.21)(b)

In general, the:
(i) Transit Theodolite.
(ii) Non-transit Theodolite. . )

ansit Theodolite)—¥8 ST fdreremee # 390 =)

i) wwnht fadreienge (T &
(leles(cc)lpc) 3 e i T, AR A (vertcal plane) 5 T 9 (360°) T A &1  Trang

Theo:;:::ﬂs&w—fm F0 W HA g F P T A T if:;'@ (line OfSight)a:T ﬁ“{

00 TEE I R, w1 §H TER 35 (eye vane) 3 T8 T (objective lens) ey
&ﬁmmilﬁmﬁmﬁﬂhncoduhm Mwwm%mrm%@q
T R 2 3 % fagall B v few 1w 2 _

(ii) 3rimTeht Rreiretemse (Non-transit Theodolite)—F8 S & ferdrgiemee H g Faie
aafimﬁ(360°)ﬁﬁﬁ§wmmmtumfmﬁgﬁwumm§femm
T o 1 T 1 T T8 SR 3 freese e A e €1 v Hehn faeense @ weam
# ydm & @ W #)

fmﬁmﬂmmﬁ“ﬁﬁmﬁ@#maﬁm(vemier)?l‘hm?sﬁ:
THR ¥ frdrdense afiat fadrdese S FEem &1 9@ vernier, transit theodolite % e T gl }
transit vernier theodolite % 1 | YRR ST k4l

3.4 Theodolite may also be classified as
(i) Vemnier Theodolite (When fitted with vernier)
(i) Mi Theodolite (When a is fitted)

3.5 Rratsienge @1 affaxor (Classification of Theodolite)
feriteiemse. 1 afteto Fef saR W fn S 8 —
(i) TWEA F HHFET F SAUR R (According to T
(ii) W ¥ GES % AER W (According to size of Plate)
(iii) TodrEiense #1 seaaniF F MR W (According to least count of the instrument)
(iv) T T ¥ AER T (According to focussing arrangement) |
3.5 (i) According to Transiting of telucnpe—i! et €1 ¥R & i E—
(a) Transit Theodolite (F9f 3.3 (i) # fFan =1 e ?)
(¢) Non-transit Theodolite (a7 3.3 (ii) ¥ faan w1 91 §)

3.5 (ii) ST ®IE % WIE & ST W (According to size of Plate)—{TdISiense ¥ qrgs #1 S5
e F WEW 9 gt s £l fedreiense %1 ©ha w1 9 e a1 2, feriiase % R
S ferd i1 08 FE A 12 Fefto o A e A g W e w3 s o o
12 Frfte § 25 Fflo AT F Wz A feririee s o R B S R S

3.5 (iii) foatEiegs @ seaaais & smaw W (According to least count)—According to Leas!
count, theodolite may be classified as—

of Telescope)

PraEiege wdeaor 55

ta-Vernier Theodolite— fdreemse & horizontal, vertical angle F1 W34 % f vemier
< & & T Vernier Theodolite F3 #1 38 ¥R ¥ Thelodolite 1 Least count 10" & 20 7% 1t &1
79 T % Theodolite HHT1 YT ¥ Frdf ¥ g 21 &1 —

b Microoptic Theodolite—3% Y#R ¥ fudrsiemsz # micrometer 1 FeTaM & WaA® FI
g1 T #1 4% Theodolite ST (optical) theodolite #1 F7 Least Count 2" & I 7 &1t &1 % oHfer
oy e S R S R SCFE=

\ &, Efectronic Theodolite—% YT ¥ Theodolite ¥ optic electronic scanning BRI Eiceicol
%) gl S &1 T8 SR F Theodolite | 1" F1 IRYGA1 9o WFiH T3 1 Febal #1 THH HVI & Wa-HG
2@ ot A WA §1 SAh A 4 Theodolite, Total Station % 714 ¥ firerd #1

3.5 (iv) TIHET G & AMW W (According to focussing arrangement)—3d UL T
Theodolite =1 =1 =il & @fer w1 waal 8 —

(a) Internal focussing Theodolite

(b) External focussing Theodolite

(a) Internal focussing Theodolite—38 Y&R & fqdrgiemse & focussing screw F1 FoH W
telescope 3 iR & focussing foFan Bt & aan telescope 1 THTE S fix & Se € TEdt # 374 telescope
/A ) gl et TE el 3T 3Yf ITFTN H Internal focussing SFaeal &

(b) External focussing Theodolite—39 YR & f4aiEieee ¥ focussing screw H1 Fod T
telescope ST/ I Fgal g1 Wdid €l g1

3.6 B RraRemse & {4 AT (Essential parts of a Transit Theodolite)
(i) Tripod
(i1) Trivet (Base plate)
(iii) Foot Screws
(iv) Tribatch
(v) Levelling head
(vi) Spindles
(vii) Lower plate
(viii) Upper Plate
(ix) Plate bubble tube
(x) Standard or A-frame
(xi) The telescope
(xii) Vertical circle
(xiii) Index bar or T-frame
(xiv) Altitude bubble
(xv) Compass
(xvi) Plumb Bob
(xvii) Optical pulment
(xviii) Focussing Screw
(xix) Slow motion Screw
(xx) Clamping Screw
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56 wao- 1 faieemse wiaw 57
3.6 () TR (Tripod)—fw s el & i 20l 1 1 201 & B9 9 (Tvig, ‘
mﬁ'%vﬁrﬁm%ﬁwwmﬁfmﬁaélw%vﬂéwfms}w%; .
e B 8 ‘"ﬁ& pe—~
TF TR & fea f maR in 3 i i i || «——Telescope
o < @ W(lonshoe)@ﬁ%%m“@ﬁﬁﬁmwaw Verric"jmvae
fmﬂmmﬁimfﬂﬁm%fﬂawmmﬁmﬁmmg, | Altitude Bubble ——
3.6 (ii) Trivet (Base Plate)—34% T Wl @iz Bl € 5 57 7 (threaded hole)(w 5

s +——Vertical Circle
17 Clamping Screw

«— Horizontal Axis 7;”.” P‘”’S

ﬁm“m%@) W?ﬁl‘ﬂﬁ@wingnmwm%w‘ﬂ?iﬁbaseplate‘ﬂmtl i
3.6 (iii) WA UL (Foot Screws, Levelling Screws)—3 7 ¥ 7waed ¢ (levelling heqg) /
fel 27 (tribatch 7 trivet) % Ho1 § T ) A w7 F ok @ o7 ﬁmﬁ
mﬁaawmﬁmmﬂaﬁ%ﬁtmaﬁmmw%aﬁma k)
¥ o W #) i
36 (iv) Tribatch—@maer #2 (levelling head) & 21 fir @2 o et (tribatch) F #% je— Standard
g:.‘v% m 13 3 T R F W 6 T VS (Foot screws) 1 FHE e (levelling s s | == G
m;;i(v)Levemng}gg;;m;ammmﬁiwWﬁmﬁmmmﬁmmdw ‘ Z
evelling Head | f% tribatch T trivet &1 &, TF TR % Asis of Plate Bubble
T Tl 1 et e iy foot plate it #&d & % e W ww e mm?ﬁ@?g;m:;m Plate Bubble\ g~ % Y | Ciam
mmtﬂwwmﬂm%ﬁmmwm%mwmﬁ | Q) [ Uppes Clamp
-3 fawFm =i (it 3% RvE, TA ]
T (centering-shifting) e il - W m)'w s
3.6 (vi) Spindles—T=TEremse 1 spindles or axes | et 771 21 2 UF Inneraxis 31 solid €
S outer axis hollow Tt 212 spindles co-axial BTl
3.6 (vii) Lower Plate (Scale Plate)—3% U e &ifqs W2 21l €, o Ir<t § wraeh wi
472 (hollow conical spindle) 11 ST 3 AT 5 ¥ 2 A 1 56 i 3 90T A S W
3 ‘am;ﬁu T2t (solid conical spindle) iz &1t 1 37 G fuftradi @1 wien sie1 @ 9T 1 HealeR
e §1
fraeht = =t awd 1 (bevelled edge) 3iMifed (graduated) Bt & o8 T afammad fawm (cl
wise direction) H 0° ® 360° % frems =™ ¥9 2 3§ T % IwT FFEM (circular motion) F TR
(clamp) & 7= 7Ifd ¥ (slow motion screw) or (Tangent screw) ER1 I ol T 1 clamp % Fa ¥
ﬁ?ﬁ%@zm%@ﬁmﬁz (tribatch) % = feer & T @ @i gaH1 Aot Ter T w
ST 21
3.6 (viii) ST AT AT @i ( Upper Plate or Vernier Plate)—3% il T% Tefg e € JI'
e & 2t € frae sreaia visea i€, fraeh wre 71 drae i 4 50 e e 2 @ i 3 fe
@a’iaﬁfmmaﬁa’t%nﬁa@uﬁzaﬁwﬁaﬁzsaamavawsw@zaﬁspindle%wwﬁﬁ
THZ % e YHIA S Al § a1 S9F WY ST gH G ¢ 36 A W wie B 9 WA
Frae @ 1 2l F7 7 gegof 9 Qﬁamﬁwwm%ﬁrﬁ@é’sﬂmw{
T E1 A B HEA 9 A B S (o, T o derm A o) el S 1 3w R A 3
T % ford, Frae iz @1 aer X iR S0 @z F1 den H0h, G i ol T 9 8 |

L Arm of the vertical
Circle Clamp

Vertical Arm

J)

Clamping
nut for Cente:

e 3.1-Transit theodolite

|
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| difers 314 % T B ¥
maﬁﬁﬁamﬂwﬂaﬁmﬁ%zﬁ{@ﬁﬂﬁw _ ‘
3.6 (x) Standard or A-Frumc—ﬁgg A SF & o, fir¥ standard %1 *' b R
% for Y W g W g aE 4 .
; 3.6 (xi) The Telescope—& fereremse 1 e ST ggﬁﬁﬂw;m # offe T (line of sighy Wﬁﬁ‘
| 1 A & aun Hfd el (objects) F A (I=A) A
[ Telescope =1 &1 ¥R & B ¥— |
‘ (a) Ext'crAnaI Focussing Telescope |
‘ b) Internal Focussing Telescope . i
fﬂ; AferRat 3W"ﬁ§ Internal focussing telescope & ST fr W &1 ‘ 1
3.6 (xil) AT T (Vertical Circle)—Fd H1 3 3 (graduated circle) ot Fed 215
wﬁgwﬁamaﬁ‘ﬂme.mw%ﬂmmwmammawmwfw
(vertical circle clamp) 3 38 §&x 7fd T4 (slow motion screw) % BT e i Aifod fefd § g
for <1 wewe R . 4
At = T A e f (clockwise direetion) H 0° 3 360° T Fr 7 2 € WAy
qAtE (quadrants) & T fe e € $i S wgatE T 0° @ 90° T & FE W # R
wreaier s T el T W o ferd, 3 Sl A0 Ueh-eh AR o g & A ¥ e
@ (magnifier) T B # S TEAH H) A2 HTH A1 F1 FEAR W B A TG A
U W 1 T A st feaf § fer Tea € R e w1 AR S0 9g HeE a2l
3.6 (xiii) Index Bar or T-Frame—3g T-31&R &1 11 €1 38 vernier frame i #d €1 7 g0 @
difers 1w W A I o WA HEA (centered) T 21 79 Tl qam 1 clipping arm i Afast
1 FEE 41 AT G (Index or vernier arm) FEd €1 Aifest (s 1 GRS (extremity) T & affr
B T T8 W F T UF 99 249 il ¢ 98 FY0 dael 299 Fed ¢
3.6 (xiv)Altitude Bubble—?T2 Index bar or T-Frame 3 9 &7l T bubble tube ¥l # S SreAfey
10 A9 % fod qraia # aifas &0 § wam s 2 |
3.6 (xv) fairETamsz % W9 T gEER R o e € ol fafis el % e v e
HraTaHal T2 T THE FAn fHA S €
3.6 (xvi) Plumb Bob—3f(a fevsel & #1% o7l g # U |1l @ 99 HIgel ATl Sl 81
T Y Y R fag W Ew F fad s 2
3.6 (xvii) Optical Pulment—3%% &G40 optical instrument 4 21l & Rt Gerda ¥ instrument #
centering F1 Tl &1 i
3.7 G@-Id eIE@raett (Some Technical terms or Terminology)
(i) Horizontal axis or trunion axis (& =1 2f sa1)
(ii) Vertical axis (SR 21&)
(i) Axis of telescope (A 1 31e1)
(iv) Axis of Level tube (Wifa zga &1 1a1)
(v) Line of sight (gfz Tw@m)
(vi) Line of Collimation (%181 T@r) 1!
(vii) Centering (F507) '

# { FqEA i
| 3.6 (ix) Plate Bubble Tube—aT @ % ww wen o A @ @ ty
|
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(viii) Transiting/reversing (Hsrmor)

(ix) Swinging of telescope (Talt &1 #ferst wererer # wwT)

(x) Lefl face observation (Al e 60T

(xi) Right face observation (=l e Ren)

(xii) Telescope Normal or Direct (gT@l @i #ien #11)

(xiii) Telescope Inverted (GTEl &1 32t #1)

(xiv) Changing face (heTeh #Eern)

3.7 (i) Horizontal axis or trunion axis—4% U FTeafae @ & 3 dfaw woae § == & 9
TR # 18 T 5T 41 vertical circle 2T Heais THae § g #

3.7 (i) Vertical Axis—38 @1% T fodrgtense dfas goae o o # 7@ a1a W f@ardiense # 59
qon Freelt wr2 el 81

3.7 (iii) Axis of telescope—3TAIT | T3 H¥ (eye picce) d T4 A (objective glass) F WA
farrg (optical centre) 1 e AT Freafia T # gTEA # A4 (axis of telescope) FEA #

3.7 (iv) Axis of Level Tube—Ifae 274 (level tube) % 12 a7 & v famg W wieht waefean Tan
(tangential line), TTOTHE 2741 (axis of level tube) wEed 21 ! bubble line W FEd #1974 level tube F1
Bubble 77 # B # @ st et @ &1

3.7 (v) 3tz @ ar 3187 1@ (Line of Collimation)—37a1 % 2rshm % e dfist T &1 sfawe
forg it g <9 % Wit % 1 faeit areht F1eat1 Tar # line of collimation F&d ¢

3.7 (vi) Line of Sight—315¥3 &9 % MM & %M fag @ €l g2 5 1@ A1 (eye piece) BRI
Tefar O TG & A AGY A % hTeia F A A F F g F) e Al Feat e am
I S SR faER # gfE W@ (line of sight) w4 )

3.7 (vii) RO (Centering)—fwiEerz #1 fad 74 ByA fag ¥ &% F=im F=5 W wf| &
centering FHeEcrdl 21

3.7 (viii) §ERHOT (Transiting)—forrSiense # g7 H1 trunion axis T it 6 # (vertical plane)
H 180° % I TIAM F1 G ransiting FEETR 21 79 R | g 1@ (line of sight) F1 fawn 3@ Wt
2 I sxmﬁ reversing ot FEd %I

3.7 (ix) FTET o ifert wHAer § AT (Swinging of telescope)—Telescope &1 ifiw awae &
HHE swinging HHTE FHEErd B Eccic] 1 anticlockwise direction & HHET SEn 2 left swinging 991
A telescope THAE H clockwise f&wm & garar sTan # &1 8 Right Swinging F&d #1

3.7 (x) Left face Observation—34f& observation T&d 59 vertical circle, observer & right side AR
A 9@ TR observation F left face observation FEH Fl

3.7 (xi) Right face Observation—3&1 &d T99 4fZ vertical circle, observer & right side A B 2
WG T WA right face observation FEETA 1

3.7 (xii) Telescope Normal or Direct—3af& ¥&497 &4 ¥94 vertical circle observer % left side # &
T telescope T T bubble tube FW F AT A A telescope F TH Tl Ft telescope normal a1
telescope direct F&d i

3.7 (xiii) Telescope Inverted—3I&UT ¥ T94 AfE vertical circle, observer ¥ T S B qa
telescope T & bubble tube, telescope F A # 3R A & =q feufy Y telescope inverted F&d E1
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g0 waaw-ll

Changing Face—3&m1 0 F7 513 vertical circle 1 78 & T FW ¥ N
angi

Chany:
3.7 (xiv) g"’l
e 0 d their relation
lite and their

.8 Fundamental Axes of a Theodo ! '
38 foirereTe ST % T maﬂﬁwa@fmh@mz%ﬁwﬁmgyawhﬂ
(aa)mﬁﬂﬁlfmamaﬁmmﬁw&faﬁﬁammmmmm

(i) s = 2fEA S (Horizontal or trunion axis)

(ii) FEAE 387 (Line of collimation or line of sight)

(iii) XA F F& (Axis of telescope) -

(iv) & @ A g T (Axis of plate bubble tube) ‘

(v) @i ¥ =ifsq g (Desire relation in between axis) “ ‘4
mfwﬁmmwwﬁmﬁm%amwamﬁﬁmmq‘j

fed—
() @ TTTEe e Al sty W e g wted (Axis of plate bubble tube should g
perpendicular to the vertical axis) . ) b l
ST Level tube F1 bubble S/ 3 H M 1 eAler 318 awa H Ao Efh A

vertical axis)

wTET—AfE S s, FEAETe 1 T e el S U At HEae | €@ SHE S

(iii) 3781 T (line of collimation) or &R Y@ (line of sight) &fést & (horizontal axis) % parall
B =

rE—e fadEiege s wé wEed Fi fefd # 9 2 A line of collimation or line of si
horizontal axis % TER FHER B &1

(iv) {W’f’-l & & (axis of the telescope) & i@ kel (line of sight) TTFR Fer el e |

ATET—fEreieTge % wheE # feufd § Axis of telescope, line of sight & parrallel 2t B 4

(v) T8 TvEE 1 37 gfe @ F gAERR e e

Sre—ferdrEiene ¥ SqiEa T a1 7 S WER WY e Aeeyr ¢ 3 fRE wE # w
SR W foiEemee ®i uRysd gaifad et ¢ et 59 feafq & T FESE (permanent adjustments) RR]

(ii) SferT aver, eataw aver W e AT =R (Horizontal axis should be perpendicular to 1

¥ T F Q| fE e gl

Praeemge wdaw 61

=§—£=l fiqe
Iy, afET & Least Count =3
1
377 -3.x60" =20"" (second)

S 0 — aFFT T B A e
S =@ Thel  TF D1e A F A
o 3.2 % STER TEdis—
Observed reading (direct at main scale) =9° - 40"

Observed reading at vernier—
1 fir fort § T ¥ 5 vernier ®1 1997 PRI main scale ¥ M W T §;

19%20"=380"" =6'-20" 0° - 06" — 20"

9° — 46' — 20"

| 3.10 REiEieEe & WHESH (Adjustment of a Theodolite)

foireTege & < WhR % HEmEeH a1 §—
1. @Al GHSA (Temporary Adjustment)
2. T FHSA (Permanent Adjustment)

ST WHST ST S Wellh T (setting) o HHA SIS 21 21 THH 5N B Jevi-wr w1

a’g]q%ﬂ ?;ﬁ"ﬂ? (R.B. System) ¥ 3i¥Iifefe €1l €1 FEAMT 197, vertical circle T e &fas F, et 7w ? 5@ ST ¥ Ta el F gy TeAgl W1 8

ki il §
.Transjl theodolite # vertical circle T Sl vernier T €11 & 39 W 26X FOH =9 219 & affrd T =~

WSAF Td T 36 WE F 3% TG4 €, (R Jeon F o7 FqA (quarter) F FI0T 5 T2 7 ' (a) M (Centering) (b) §HEH (Levelling)
mﬁgﬁaa? HE FI B AR w0° A 360° T F19H 54 B €1 39 ft e fed 1A (c) @M= 1 F1T (Elimination of parallax)

R A 8 e T 81 5 R GO T % T S A H AR (value) 207 T B R (102

1 AR F 60 9, TEx Thet % 59 A F TR T 9 F A T [ G (<) P T R S

{%mzz @1 91531 UG (Reading a Theodolite)
forreiemse =1 fracht iz (scale plate) U STelt (W.C.B.) H WTafs HeaieR 756 (vertical circly) WS T&I 21 Hehelll 3 T ITHI0 F RA01-M F Teet Frdt 1 & St S0 T 23 e Savasa

3.10-1. QTR WHAT (Temporary Adjustment)— 3T Wesm F73 ¥ fort fomy 49 e w0

(a)W(Centeﬁng)—meﬁmfmmﬁw&a ¥ 9% W wifea F S

60'(f2) ) w0 a1 e T (fractional part) T8 3 ferd 38 W 4 vemnier (Ewat%—lz)wmn] TG S e 21 T i A A e T 3 ferdl e GA F I ¥ ¥ ww e e @ w2

|
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B i s
kil — | rmnsere - { TEA T EAFEHE B @H

W(W)Eﬂmﬁa_m (c)wﬁrﬁ'{m(Ellmmatlonofl’amllax) qfe ITHTOT LA o N
wm@ﬁnamﬁmt—m . Iﬁ(mmmwf‘mﬁmm%ﬁww%ﬁmm%vgﬁwag;g? -
O B e a1 7z (pproimat levlling) T (0 ¥ 7 e (Focusin of ey pieee) — SIS TS 1 €T anghi
Gy e 31 2 & % fael T 1 T G TR gy g focussing P TN 1 3 35 i 3 ford e 3 e el o

= o € @ i %ﬁhmaaanﬁ-raf}aaﬁmm%mm&m%cmshzmmawq

i shifting head
afz 390 F shifting hea am«mﬁWWMﬁmmmmi

<71 & e 1 e {9 (circumferential) 3 12
[ WWWMWW | ] . B o
m%lmﬁﬁﬂﬂmﬂ S WW%WSW‘"{ (ii)mﬁumm (Focussing of objective)—fo& o7& W HrHE FE
mﬁa'—l(h) ‘ﬁz;mﬁgi?azcrew;):mﬁgmmélmmg@ |mwfﬂ‘;ﬁfoméssingscmwWW%WWWM%IWWWWW
b { | T WA ST R
Srefer i F) W T A ST FE L 2 il e

miwﬁmﬁﬁ:: i—\w o &9 fem W & A w AT T T 9 fy 3,11 &HevST PIOT WG (To measure the horizonlal angle)

&1 fopirrenze gra A Hion A FFE A faf E—

(i) T foot screws F1 (A F 319) (W54) (centre of run) # T ST &1 37 bubble tube iy =g fafer (Ordinary Method / General Method)

F1 31 foot screws 3 FHMR T@FR SM foot screws & T 9 ST A ! T AN S & ; s1f fa (Repetition Method)

o A e B T A T SR S e § 76 fF w01 % ford et 3@l R bubble tube T bubb \/h’Y A (R o VA

Sz A ¥ fert F SR @ S 1 9T AT 21 ST foot screw T TEET IEI A IS for 4 TREEE (Reiteration c od) . o

bubble & I & 41 €4 €19 & ST a4 33 F opposite fEwm H =TSl T8 YFR double reaction i 3.11 (i) W fafér (General / Ordinary Method)—

i level tube 1 bubble T w5 & 311 I () ForirEremse a0 &S Fo POR W % foR swm w1 fag 0 W
S e form 3 fommn T & o TeS! SR A Q1 B TR 3 IR TG T € 941 SF scre S H(

37T A A TS bubble F FF F @A T B (b) S TN F Eel FF T HI W F AR A T F TF (vernier 4) v
(i) 37 ST F 90° A A ZqA F) TEeh feafit AB F T A F1 WA T C B A ) qEA Bhel % YAH W A 3G FH ad Fraed o FwEw, TR w0 F pep

B9 | AETEFATER YA q9E F F5 B o @ 2 (o 3.3) slow motion screw BRI &1 Thel T afHa0 Thel (SFT & Y1) &1 IRYSaE® -
(iv) ITHTOT 1 AT 90° A T TIH F N4 Al AB F HHARR F &1 9F F € A gy TF g F WA wqsl

F % ¢ A T F A A 7 B TR (IR A ) A FHF A AW 2 verniers 4 A9 B ) TR SuSHT01  f firel b 1 4fe 7 A 99 G vemnier B R WEA®
(v) 31 ITER H T 90° W GAR ¥ A (ii) T (iii) FN 79 aF A A T 5 @ 1800 A

Bubble i el % v wea 3 4 4 7 (c) 31 Frael @iz 1 Fen FTh A H TerEA @ fag P w1 3@ Freen worw w9 9 ad
(vi) 37 3 1 e FHew # 180° WA S €1 A ITH FK| w41 THH W E = slow motion screw 1 HeTdl | fag P 1 exactly bisect F| TFTE 4 T4 B F1 =g =41, 7 31

v fefa 4 sft st = A & @ 59 feafa # s s aend iR € 0° Td 180° W B =fEd
g (d) @ I Fw B A FA ITFO H clockwise direction ¥ T TA fag R W 2@
T FAW T H GG TR slow motionscrewaﬁmﬁﬁﬁl{ﬁexacllybiseﬁ =
5 (e) 1@ vernier A T vernier B F TGHH HI UGl vernier 4 F1 FH WGFH LPOR F qHE &
Sl2 @ vernier B 3 W § A 180° W W FIT POR F AH A FHEAA vernier 4 F1 AF feva
‘§‘ 2 g feoaf, firte aen Sehve faad & S vemnier B F1 W forad wa o fie it Iwvs @ faad 31
2 vernier A @91 vernier B % WIEFish! 1 3FGH WA HO POR F WA M

(f) 379 TN H1 face change FF FR FaA faIeT F WK £POR T: W 39 FHFR LPOR
k 1 A B! G NI TEdi! % e W SR @ wiaE B oo wet w1 fafy fret gred §

First Position g [

Rr33 ¢

T L
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o4 ol

| 3.11(if) 3mgRT fafer (Repetition Method)—33fa faftr wmr= fafg &
{ e TS W 24 & o v e 9fYE W A @ srafa fafa =1
1 meilwﬁfuﬁﬁwaﬁﬁmﬁﬁsﬁwwwaﬂﬂmm

Angle
'

Mean
Horizontal

mﬁmmmmmﬁmmilﬁﬁ'No.ofrepetitionsﬁ"!FT
S 1 1 S T freren feren ST 1 99 YRR FE AT A o & e
aﬁ#a@‘zﬁmﬁmﬂ%aﬂzwﬁmaﬁsmmﬁmﬁu
& | s () F1 =e e 06 i o s & R i A was
| mammﬂzﬁmm?ﬁm‘%lmz%zmﬁﬁaﬁ;?%ﬁmaz;: foer 3.5
reie IR TE Al Afeh ITH F AR-FRX HOT qG

AR T R, Tew e we T ¥ ¥ AR wer 9 H § 30 A Hrd @ Rga £l
ifere = 39 & Ao T o s T 21 o A AR A G W ad 9 9] 9 s TN o
gt fafer 3 ford Tt = s &1

ST HTHAIT—ITHIOT Fl slow motionscrcwﬁmm'gﬁmclamping scrcw"i“fﬂ‘ﬂ
clamp Bl S faf @ FEmER F@ E—

| Fv POR F1 W F ferd IO F forg Q W TAfE wA € (WHGEH T FE0 F €)

2. Y0 T F1 GEH vernier 4 F T Thal F F & e §) IRYSAISS bisect F F

| f T T F G FTH slow motion screw T FETT F S YAHI (vernier scale 9T main scale)
\ \ 2 frem ¥ S @ T9 G99 SUH (face left) H F 1T ST F vertical circle Jerh F = AR 21
=g feafd § 5T vernier 4 %1 Y%, T Tl & YAIF T B, IH F9F vernier B W WIS 31 180°
2 =t

3, For=ret FTT T e HL G40 telescope 1 P FH AR o ST P I Trell fag P # exactly bisect
F3 ¥ ford, Pt 56 F1 < %0, F9el T F slow motion 1 FeHT P 1 exactly bisect Fl

4. 3% =0 38 g o S (TEF She a9 SHE) F I Th-gEt & o 9 el

5. HR FATY 1 A HH ITH B clockwise M F R F AR TN FIW B FH T I
AT 3 slow motionscrew'ﬁ\?ﬂﬁ@Rﬁexacllybisecl?ﬁvemier.»{?‘l?ﬂ vemierBa?W'Fﬁfﬁ
w3l .

6. ST TR 1 TR WGHE W @A g, e For w5 den w0 fag P W e @ waaeEs w1
et T | I T, 79It slow motion screw 1 FeT@d | P #1 9 3] Zﬂl‘{ﬁi TeTEE U FH R® ™
A P fag W W@ 9@ B Sl A 5 % AR 9g T

7.?-'EIHW:maﬁmaﬁmﬁwaﬁclockwisedimcﬁonﬁﬂ'ﬂﬁ@ﬁiRﬁé@lm
FATT 1 T B, FI slow motion screw T 7EE A Fg R ! exactly biscct F1 vernier 4 G897 vernier B
i T i Tl e A
8. 7E i a9 9% <eus | aF fF w0 Gifed GO0 F TR e T 8
9. Vernier 4 T i< g WgA® F1 No. of Rotations ¥ HFT IF FIW POR F1 HH T
10. 379 IYHTUT F1 face change FTH FW FHI TWE FI POR F TGH no. of rotations ¥ AT IHT
| FTPOR (SR k) W I A

o 1197 @i werehi W 93 T WO POR T A WH T FA, T@ W POR & FA WA B
smfa fafl  wremien oot Y % ford wRof 3.2 = wEm

Horizontal
Angle

Mean

Face Right
o

Vernier
B
]
o
0|0

0

"
0

Horizontal
Angle
'
0

Table 3.1 (General Method)

Mean
'
0

Face Left

Vernier A | Yernier
"
0

Vernier A
i
00
25| 40|30
25|40 20|40 |20 | 25 [ 40| 20 | 25 | 40 | 20 | 25 | 40 | 40| 40| 40| 25| 40| 40 23 40 | 40
(e

Observed
Station
P
R

Station

Instrument
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< s
203 <
= S
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£3
ik g
=3 =
.
°cg = - =
5%‘5 °
Z e
3 S g 2 &
=
- g - ° g 5 8
= ™
5 o < = o
§ 5 B e K r°~l 8
= Em
$ = ° g| &| 8
= < s o g| &| &
g F |- 38| 8
g £ =
= = ° g| = | Q
s
o 1 £
z £z 3
[ =3 S
o~
© s
o C] N & «
a z s
s 3
s 5 = < 2 = S
o s e 2| 8| 5
g = =
= ° =) = = o
£ = [ gl sl =
En =3 =3 [
=4 > [ < F & o
<o | SN g gl =
£ -] SIEE
2 e ]- g =] 8
L §§
o a o o o
28
cm
) =
gr= 5
HEH
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3.11 (i) JRTEEIE fafer (Reiteration Method) (It is also called Direct Method)—&ifirst =11 7191
£ TE T A= RS 3 T fafe 31 75 fafty sw@en fafd (Method of Series) % A & t R W #1359
fafr @1 (i F T F) (closing of horizon) S F& &1 39 faft 1 s WrATR: $9 GHA T € 9
Wﬂﬁﬁﬁﬂmmmﬁﬁlmﬂmmﬁmﬂ(successively)mm%'dﬂlmif
3w #1 @< (closing the horizon) f&aT1 St 2

o9 F T F T 6 B @ ol v e F 9 SR F 9 n € SR e Y e s
g | YT N SR foh e S feewn H Steor o s €1 39w S 39 fag F R S0 e
H, S f5 360° B R, S H@ R

Sao1 F1 % T & vernier A 741 vernier B W T8 WIGdi® A wfed, W FH F wow F I @ W
fera ot T A AfE AT TIEFF FOH ST ¥ A6 T @@ ¢ ad S qfe A & 9 99 Haw Fon w
SE-FUER a2 e s ) wheaw fr= faw 3.6 | wweh w1 aEd

A B

o

e 3.s

wfRaT—

1. fadrSiemge R (Reiteration method) ¥ I 40B, BOC, COD W& DOA 1 9197 %13 & fod
ITHO F g 0 W 39 FR Tl F:3 % fag 4, B, ¢ 991 D gfemirn € fag 0 W &% § 9vaed
F=o w R

2, IR | IEF W @ g fag 4 71 uftgea § wegEs =10 (799 3.6)

3. S A Al H, clockwise direction H ST 1 g aen fag B F weTEE U TR
FAY 1 TR HH F GeT A U H germa | fawg BF exactly bisect FI AFER 4 79 SR B F
Y F G S A W9 T W siea 5w @ S 408 g

4. 379 HAF FY Y FH FAW 99 FH slow motion screw F TR § BN BOC, COD T4 DOA
e T TR T iR § el wie fer et 8, SEfF venier plate T #1 39 < A TEi
¥ @ F B0 FH WA ITH <A FHANE UGHIH F AT F w7 AW

5. 979 = H fag 4 F1 WeTaS FU T WG vernier 4 W UGHS T T TN RAE AR
WA AR A Y A A s e I @ @ wedie | A w1 7€ 2 (slip) F IR
T 1 WA A Fwd

6. A closing error THIYA Ffe &1 & Al Iq=! Tt Aaw Fol & ToM T J ITOR-T0= 912 o 3R
Az 7 TAE qfe Afaw @ @ IwE GE W e g fR R Sam e

7. 319 SYHU H G@ WA (face change) F6 Wi Fol 1 IR o J i gREe
H i@ < 0 fafe fre wne dem 33§ feard 1
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68 Wkl
S A A LA
535 - ) - & ] = b
L =
2§< e s B Y| 8
= - | | 3| 8| 8| 8
gu ) =
i? = =3 - b (] =
E I EREE
N ° ? 2 £ ©
- § () - 8 e =
=
2 AEIEIEE
E k] 3 < 2 8 g et
=
E <« o " ] - e
5 B ° g 8 g | °
< s
f[-[el=l=&lz2]|-=> fen -
£ — = 3 1. wewem A g 4 7 B T F fah R W R R s e fag A Tm B F s @
s > ° 3 £ Q 3 100m @ 4B =100m
3 = ° ) S s ) 2. 3T W R 4 W T w5 @
% Ei . % — e P = 3. fag ¢ I e & @ S wEn o, W gy §, e iy wneeE w0
< $2 © s - 1 4. TR & TR R fag ¢ A e F0 g2 g w3 T 9w ge T feee 380 R
Q = . ° pS S i 5 5. 3 et v fag B R ST it S gl g ¢ ® g weiaiie w0 e R @i
2 T . - S P ) P wr farg B R vt T RgEE 3380 #
© = 6. ¥ s ABC ® TW—
" g - s s ] 2 a
§ = = o “ ZCAB =90° - 38° =52°
3 o b S Q 2 ZCBA =338 —270° =68°
& 5 N o 8 g g e 3 ZACB =180°- (52° +68°)
-]
s - o ) ] -] ° - ZACB =180° - 120° = 60°
= p = By sine rule
< = s il i bl = 100 __4C
_éa = = 0 2 = sin60°  sin68°
. 100 % 0-9272
= 3 - Py g a g 4 S AC=EeS <107 06m
'gg & R del = ACsin52°
s
.55 < m 9} a < =107-06 % 0-788
2 T e =84-36m
i3 =
T L

Title of PDF Document
Thisisthe subtitle of PDF, Use long text here.



WWW.CIVILGURU.NET

Thisisthe subtitle of PDF, Use long text here.

70 -1

.S
(To measure the horizon b .
e fargail 3 drer afevst g wd g
?To measure the horizontal distance between two points across an obstacle .
shown In fig.) -
fargali & i uﬂmﬂmmmﬁwm&mﬁﬁmg&m
iﬁmﬂaﬁqﬁgaﬂmﬁgﬁ(mﬁmwwmqé)%maﬁ@w
F W T R— k|
mWPWQﬂﬁaimmmgﬂmméummﬂﬁnwmm\‘

o fafa—
l.mﬂ* g 4 38 VR fafea & € FF fg 4 3 P e Q gfesier &1 7 Padn O T §
R fem
2. T TR TF g fag B o fafed wa & W@ @ ofl pawn o fewEd 2
3. fag 4 91 B % wea g 9 &) &1 HE AB = 100 m.
4. frdidiemez 1 fag A W TIfGa FTF FI0 PAQ 41 PAB T I
5.mmarszaﬁﬁ(§3mwﬁamaﬂwwgwwgmaﬂl
T fadrdense & fr W ww ge—
FT PAQ =a ;= 40°
FIT PAB =85°
| @ PBQ =0, =55°
FT ABQ =105°
Now from given figure we can find out
L FI Q4B =a, = (85° — 40°) = 45°
FT ABP =0, = (105° - 55°) = 50° ]

IR 7 3.8 § W 2 7 PABO T closed tr 2 forgat £l A EH W @]
s s ahind closed traverse TS T |

I o 3.8 F 3@ 48 = 100 o (e &) |
E 9 S F A FN F 9R W )
TSN 1@l AP G BQ i | Fn
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In A APB
ZAPB = 180°- (85° +50°) = 180° —135° =45°
Similary, in A A0B
ZAQB = 180° - (105° + 45°) = 180° —150° = 30"
Now apply sine formula in A APB

PA___AB on PA__ _AB
sin ABP  sin APB sin50° sin45°
= in50°
or PA_ABx:inntS"
0:7660
=1 SLL900
00> 57061
=108-48 Hizt
Now, in A AQB
0B __4B
sin45°  sin30°
- sin45°
or OB = ABx T
_ 0-7071 _ 141.
= 100x oo =141 4272
6. Now Calculating bearings of the line of the traverse.
Let Bearing of line PA =0 L/

- Let Bearing of lite AP =180°
Adding ZPAB = +85°
Bearing of AB =265°
Bearing of BA =265° —180° =85°
Now Adding Z4BQ =105°
Bearing of line BQ =190°
Now in a closed traverse PABQ

Three sides are known

? Q
AB = 100 m (Given) \\
BO = 141.42m 10848 \ f14r42
i 5
P4 =108-48m A 00m B

PQ =2
el o PO FH AR W F F fod T fre SRl F SEER S0
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i
72 m."——‘/m Departure ; Ry .
R , L=lcos® | Depart
\ 9
Line| Length |W.C.B.| RB —,N'(:')” ) E(+) \W
/—_ ~
._————"“’; 10848 x sin 0° 4
E [108:48xc0S =108-
PA 10348 | 0 | NOE T ) =;°8 <Ly
100 x cos 85° 100 .
4B | 100.00 | 265° | S85°W 10000872 =1oo::‘s~
=8-87(-) = 99’62(‘)
141-42xcos 10° 141.47,
° W Xgin i
BQ | 141:42 | 190° | S 10 - 141.42x0-985 =141.42::”
219270 =24.559, !
(+)108-48 | (14814 | 40 Q) 124135
L= (-)39:66 D= (W
= APQB is a closed traverse
TL = I, -39-66 . |
I, =39-66
& D = D - 124178
Dy =124.178
Now length of PQ, h= ,[(L,)z +(D))?
=39-66) + (124-178)%
= 157291 41542017
=13035m
So the di bet twoi le points
=130-35m o
3.14

;::W HIGT (Measurment of Vertical Angle)
i gerﬂulAugle)—&ﬁﬂWW?ﬁ % Y % die et e § a3 A

Angle of elevation—3fe

Angle of elevation e #, @ fag, dfe v (trunion axis) ¥ S frea &1 & a3 w0 o
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e 3.0

Angle of Depression—3fs @& far, dfirst Toae (trunion axis) & 1 feoa & @ a3 amen Foy

Angle of depression gl R

1. SUFT N O W MG U A9 level tube F TEE B wHIEH FX|
2. Vertical Circle % Y[ &I vernier C 741 D 3 Y 00 W H2 F1 39 fd vertical clamp &

vertical slow motion T ST |

P

TR TR 7R

e 3.0

3. Upper Level Tube % bubble 1 foot screws % Temal & ¥ & =ai| afz I9701 7 T4RA wHee
vﬂ%ﬁlwmgﬁli‘@lWmmﬁvcmiemo—owﬁlwmclipscrcw?ﬁ?ﬂﬂml

4. 34 vertical circle % clamp I @l F0F, telescope T vertical plane ¥ YA @ fag PR @
e fag F exect bisection ¥ & vertical circle ¥ slow motion T W41 &

5. Vertical Circle T & 21 affax C M D R I 53| I At w1 sirea 9H, o fag @
el TR 1 Hor Em

6. 3T SR F FOF A< T g P H [ WA @ AR C 9 D W U@ @ 9 S
afry w1 sitea w )

7. 319 I FEH W9 WA H SR T 9W w0 9@ g p o wE T g

i T F F ford oy wReit wam wm—

IRX
o
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el el N L2 ™y
o // ) \
g4 B [ —
3?5 | = \
z3 . — d
[ R 8 I
N 0 B ey
gi. S \
B Sl
O —
> g [T
..;-/——”" =]
T & & —
~ o
g r’_’_ o - —
- —
b s o
z .| e ¥ [
|
g T | ° & T
B 2 = I
| = S
gn - o = W
> =3 a =
g 5 bt = S
2 " - =)
g £o I — - -
c > ° (=] -t
st - 5
: A 7
=
2
= < = o
g | =
< ° =] =3
b F
;: . 3 =) L
i é e =
E ° o =
o -
£ 5 ° =]
Ea =
Ed ° o
PR\ L
55 ° s
P
o 5 =
<
Te T
g% o
sw
=
Se o M|
Es
iz o
L ="
L L] |
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HIYT (To measure Deflection angle)

o (Deflection angle)—TE 37 1@, 794 T & (I A g4 9 W) S Fr7 T ?
i fadrm i ¥ afe 7g fad farenfta T A right side & #1704 right deflection afs leftside H
3 @ deflection 1 Left deflection @& # faa 3.11 # QR Yan (swed ), PO T (et @) &
Q'

.*“Right
24 deflection

Left
deflection

| Rer-3.11

oyt @ right side # deflect 8 T 37 1 =it Fadr dm Feraart R0, A feran S T SR 1@l RS
'kal%ﬁmm% left side 7 05 deflect B T &1 a7 THAN L,° A feran s fadr w01 T, 1@

m,mmm%mmﬁmmmﬁqm%—

1,ﬁggmﬁmmm%ﬁﬁmaﬁgmmaﬂ‘f At T @ HE0 F|

z‘aﬁmmvemicm@mem@mﬁmﬂmmWWﬂpsﬂm
gtnaﬁlaﬁﬂﬂﬂm@ﬁaﬁﬁmﬂﬁﬁaﬁmﬁﬁiPﬁExactlybisecl%‘ﬁl

3. Telescope &I 180”3!11%@QgézmﬂwaﬁlémmﬁwmvemimAmmwﬁw
2y =t Free e w2l

4, ST T FN FeN Tk g F1 s FHAe § (clockwise direction) # g €4 R W1 @
Sl @i A T, S slow motion screw F werEd A fag R F exactly bisect i 2 A ®
T H T

s,ﬁaﬁaﬁ'mﬂﬁmw%zgﬁﬂﬁ,qaﬂWwﬁlﬁwﬁﬁm@ﬁaﬁﬂzfﬁﬁaﬁ
mﬁ/{ﬂﬁcxacllybiseclﬁﬁlﬁwﬁaﬁﬂﬁwmﬁmﬁ%ﬁmﬁ@la@ﬂw“)ﬁml

‘qﬁﬂaﬂwm@q&%mggﬁwaﬂl

5.mﬁaﬁwaﬁtﬂwm§aﬁqﬁkﬁshtclockwisedixecﬁonﬁgqﬁgixamwmz\'—ﬁ
aﬁwﬁ%wﬁﬁw@nwmwmﬁm%@vw OR =1 fag =101 gl T AL
etk T fagr o 21

7.qﬁw%hﬁmmmwmmmmﬁyﬁﬁaﬁm.4mswﬁm
mmﬁlwzﬁwﬁmm%ﬁmvq’%nﬁﬁéﬁ:aﬁvﬁmeﬁ\mmmﬁlﬁﬁ

]%@aﬁ%uwﬁmﬁmmwﬁﬂzmﬁm "

3.16 fpell @ 31 g R AOHT (To measure Magnetic

Bearing of a line) B
ﬁmmﬁfmmﬁmmwﬁ@ﬁ(bemg)mm%

ot 3UEhTT F standard or A frame 3 T4 compusmmélmﬁm%

ferar foer fopan oToATa E—
l.mmmﬁﬁﬁﬁﬁAwwﬁaﬁmm%I
Z.GWAWWWEW@E@W@WWQNW slow motion

ﬁm%ﬁmwyﬁaﬁﬁmﬁlwwaﬁvam 180° Bl

()
Al

| Re-3.12
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o T 5 T TR TR o
s T I e e 0 g

forel TN H AR
ise direction & S0 i fog
e 1 clockwise direction 79 JhR Al w
B iy & T slow motion screw 1 want

i e Y@ 4B F R
m.thBﬂWﬂﬁWww

wdaor-11

3. o Frad Fe
¢ s I e A A T ST
faean & wnail

4, 37@ S A H
o Az @y Afga @ S exact bisection ¥F log

5.aﬁm4wa$w@iﬁﬁq@|aﬁmm

6. T W e R v AB w1 WA A A T
i % sia A & e wm
3.17 Xw3il 3 Wez Wen BT AT (To measure Direct angle of Traversing L.‘".)

Ffaromradt wror (Clockwise Angle)—f&gl 2 t@isli & WA clockwise direction ¥ & Fm
et Y, faoeh tan @ & € clockwise angle FEC 4l
from Backline) i F€3 £ 7€ F01 0° A 360° 7 & T B

A

76

PI e, . |

C

fm-3.13

v F i e 8—

1. B ABC FY W ¥ o, fudrerenge @ fa B W wfed w) sve TRy e 1)

FZ0 H|

2. AR FETw W vertical circle T EA verier 4 H YA W @l 7@ T upper clamp a9

upper slow motion screw 1 ST

3, foreet wtey ) dien w01 gue ® g 4 F S YR g g 7 ) q Fae e Ty i

w Wera | fag 4 F exactly bisect FI

4, FY Fere F e FF, telescope #1 clockwise direction ﬁ‘z‘"ﬂ @ fag %) 2w FHd '

F ] F, FIA slow motiom screw Hl WeE fa= ¢ ) exactly biscct F1

5, affat A 41 vernicr B & WAl & gl

6. T A ) T GAH T T G A H A TIH] H Gl aqed @l el we
91 19 slow motion screw 1 eI & iy A T @eawE &1 A verniers 1 T @ TaEE F€ oA
W fag ¢ W TrEEE FA gag A2 5 A

7. 318 Fret ety ) v T g, S A ) den won % clockwise direction &
farg € %1 @ FHA slow motion screw H TEM A € H) cxncllymﬁl Vernier A a4n chic?;::
:}?ﬂlmmﬁvcmicr/t T ABC 11 1 G W G, SAH vernier B W |80° -+ G 01 T WA

|

Title of PDF Document

ggzm’faﬁwmmmﬁf?ﬁﬂmzim%!

o wdaor 77
8. Vernier B % T § 180° H2THT, vernier 4 T4 T W2 §A WA 1 Siga S 1 3iEd H0 ABC F

A BN ST ST HKTH H ABC F1 HA 1A B

9. Tt SR TR B BCD AN CDE it W S A B
3.18 walaror ¥@ai @1 R B

(Prolonging a line Forward or backward) (Extending a line)
W AT &7 W U AB Y feora & w8 B Y o W o wgrn &) wen frw fag e fan won @

g 8@ A oo T8 R1 7@ 4B &1 farww e e F—

-

1. @ AB % ST/t BR W fqdidiense #1 ¥z F1 syuiq wel SR qHaer ad1 w1 wl
2. Telescope 1 Heraw A farg 4 W enft Wom A2 F1 Asgas 01 fag 4 F exact bisection F ATg

3, Telescope @1 transit A1 Telescope & through 2@d g4 Ta Ifam A C =l i fag 8.3 am
fooa 0, 31t AB % e A s @il e
4, @ fareiense ) fg BA ¢ W shift A a9 farg R T F3, Sl ved Pom e et i -
5. 37 g B TRl & ST ST TN #, W 3o {rs v @ fag ¢ W@ I H e Afag B
W back sight Tl fag B ® UGS wedas ik 90 a1 e w9 S A
6. Telescope @1 transit F1 41 3vTen fag D @mad
7. T W s fasg @ e
3.19 A T A fagait & dta W siemn srafg 2 Rgal & @ Hy &§es S PRy
wegadt nfia @ (Ranging a Line between two given points or to run a
straight line between two points)

AT [ T

A
fam 3.5

fRrx 3.14

upper @41 lower clamp )l fixed & R

Ranging &% firn & freds armmia 2) fad m fargall & wfia & @ 1 wiven v s ) v ford e
™ A fargall % dire A wered fagell ®1 wf woen w1 fEa fre v —

1. &9 A foga farg 4 W foigienge ®) wnfta 2 swaiq Taem @ F=o H

2. T Foh ) w FHW g, Freet oy B den FU, T F ransit T G g 8 w e Hm
e 3@, free) weey ®) s, P slow motion serew F FEal | g 8 W wRyargE® aeras
|
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78 wdaorll o

3 i 2 3 P 5 i 33 ﬁﬁ,ﬁ = : 3 |
; V T € ‘]Piaﬂ AB ! | IR Qﬁnﬁ |
¥ ford 7@ o frafad F " Y g 20 S g & |

e = & & ! ‘
Wﬁ;ﬂmﬁwﬁaAmB%wmﬁwﬁamﬁm‘g' v
Yt B o Rg B wa S |
= ?I‘mhthemmd?n?emcﬁonofm Straight lines)
m@aﬁuacpﬁ%&ﬁiﬁmmﬁgpmmm%;m A ]
l.mu%wauwﬁmzﬁmﬂzwﬁ(mﬂm a j
zAmM%waﬁtviﬁnﬁsmn -
3 B W @ e F MyeAEF qegas FI
4.:3&%aliffa§aMbwmmﬁIﬁsémﬁﬁpaﬁwﬂﬂ s /P
s <75 e T T A WA A
5. fag a a9 b W FS TMHL hca !
G.mmﬁﬁﬁcvmﬁaﬂmﬁgbﬂwm C ~o. )
aﬂ"ramabwzpmﬁawashco%slﬁ'ihlfagp%mcnm,wmmﬁg
#
3.21 Tofind out the Height of an Object
When it is Accessible. |
(b) When it is Inaccessible. 1

e 3.17

(a) T farg w frara et w78 &t ST 1 FEAT (When it is Accessible)
. ferirSiemze 1 4 W i X, vernier C 981 vernier D 1 Y T Fe FY| YT e FAFH
e vertical circle % @™ A1 slow motion 1 FaM FXI !
2. T F9E 294 % g9 H 9§ 9 56 ol fwtscrewswmﬁflsﬂmwmw‘
dferst @ vertical circle % vernier scale C W zero 791 D W 180° ¥ ‘
3. Vertical Circle ¥ Fered & el &1 71 forat W feera famg P 91 2@, slow motion 1 Ferad
exactly bisect 2 21 vernier C 91 D W 34 01 (Angle of elevation) ‘T%, A T8 HI =q
4. YN F] Feh qGAHT (B H FH9 @ T
5. gEEA @ g e A gA W F S9E B [ 90 w9 A #
6. ITHT RIA A § wed 7% 1 Afaw g0 $Id @ A 9 ag D fi |
Total height of object=H = h+ Iy |
But h=Dtana I
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H=Dtana + Iy
Put the known values and find out H.
(b) 3 farg o fror fonelt aeg &t S 7T =TT (When it is Inaccessible)
e fagy, W fem foret g 1 o, e =1 weraan & 370 Sagor Sr 9@ 1 o1 Sl 21
() W R A4 991 B A B 39 vER A wE A awg # S fag I & g @
(i) S R (4 F90 B) F H= # g0 e F A
T A T B (R FAE Gl =d
(ifi) STFT F RIA 4 W IR@argE@s 92 F=1
(iv) Vertical circle T vemier C @91 D W Y% d2 FI
(v) Bench Mark R Staff reading T¢I, 71 9% /i, 21
(vi) S9F Station 4 T vertical angle 6, TgI
(vii) TH TR STHT F RIH B W T@H 0, T3 T 4, T A
s feafa % F1 9 cases & wd € S Frorag §—
1 When the Intrument at station A4 is higher than Instrument at station B.
11 When the instrument at station B is higher than instrument at station A.
111 When both the stations are at same level.

Case No. 01. When the instrument at station A is higher than instrument at station B.
(When hy < h,)

Case No. 02. When the instrument at station B is higher than instrument at station A.
(When hy > h,)
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g0  wdawrll
hen hy < ) or (s> hp)
gwe;a;s.lsﬁfa@mwﬁﬁ"s“ o S
mmﬂgmmw:ﬁmﬂﬂt.ﬂﬁ
e fog A @ e e T W =

mﬁguﬁmﬁ%vmq@fﬁ:hb B
o o>y (A TR FAD)

T 2 T F e A hy=hs = by
A 2 o g e T W @ fag 0 A A1
When ;> Iy

e g e B &1 T W 4
@gm@mgwmmén Ry

hy = Difference between back sight readings = h, — hy
d = Distance between the instrument positions

D = Distance between B and vertical line through 7'

From A 7BTg
H=Dtan0; + hy, - (i
and from A T4, T
H=(d +D)tan®, + h, .
Putting the value of H in (i), we get
Dtan®, + h, = (d + D)tan®, + &,
Dtan®, + k, =dtan8, + Dtan®; + A,
Dtan®, — Dtan0,=dtan®, +h, —hy
D(tan®; — tan0)) =dtan®; + hy
p=idtan®y +hy (iix)‘

by =y =hy)

tan®, — tan@;
Putting this value of D in (i), we get

g 100, x tany . o (i)

tanf, — tan6;

T TR 4 F T Y AT T 0,, 0, F F , FeAR S LI § T FHTH R A
I F A B
When Ay, > ki,

H=Dtan0, + (hy > hy) (i)

H —hy=(D +d)tanb, + i, ... (i)

Put the value of H from (i) |
Dtan®; + hy —hy =(D +d)tan8, + 4,
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Dtan0y+h,—hy= D tan 0; +d tan 0; +h,
D tan 6 - D tan 0, =d tan 0; +/y, — b, — Iy
=dtan®) +hy —h, —hy + by,

dtan@ .
D= ﬁ (0, being greater than ;)
Put the value of D in (i)

_ dtan, x tan@,
U tan@) — tanf, W
7@ sifea g 81
Case 03, Sl SUHTUT-3157 Teh g1 e UT Narur freg 30T B (When both Instrument Stations are at
the Same Level)

hy=hy
6, = Angle of elevation from 4 to T
0, = Angle of clevation from B to T
h=TER (79 5% | T Teds)
d = 36 I9ET VYA ¥ 7 dfew g
D = fag P a@ Q ¥ &= dfiw @

(St s B F R A T )
Here A4 and B are at same level
by =hy
H =Dtan®; +h ()
or . H=(d+D)tan®, + (2

Comparing (1) and (2)
Dtan®, + h =(d + D)tan®, + h
Dtan@, = (d + D)tan8,
DtanB,=dtan0, + Dtan®,
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g2 WUl
D(tanB, — tan®)) = dtanby

D= ;J_“m_BL—
or tan0, - tan0; o'l
Put the value of D in (1)

i (@) x s

tan8, — tan®;
@ g ¥ R i W

Now for finding out the RL.of T

R.L.of T=value of BM. +H
5 SRS S §E T 9 W@ g T RL T fea R
3.22 YEES AUT IGEA B N (Affect of Earth Curvature and Refaction) ’
2 |
u&(ﬂnmtammmmﬁwuﬁahamomn(ﬁJ R, Ty
ﬁ@amtnwzmmam@#mWmmmshomsmmé.mﬁmj
#

TEEAOT 3.1 T 9 S W G IS 96 waR gl (i) 400 HWex Gi) 3 R A
T T € 1% S o ¥ R wie, 00673 D2 R ) :

|
2
® fafed 799 =0-0673 (%) ’
=0-010768 et Ans. J
(i) wiwfem I9@ = 0-0673 B)°
=0-6057 Hiex Ans.

msawéﬁawﬁaaﬁﬁnﬁﬁgAézso:ﬁoﬁ@wmﬁgﬁazwtﬁaﬁ@q
nﬁaﬁmwmmmmﬁwaz.szowxwr1-7sonﬁawwﬁ§Ama%m

F I
TE—fag 4 W giafom 399 =0-0673x D>
2
—0- 250 )" _o.,
00673(1000) =0-0042 o
& wagE (fag 4 W) =2-520-0-0042 =2-5158 o
a3 B W witferm v =0-0673x D?
2
. 200 1 _g.
00673(1000) =0-00269 o
wE wigEmE (fag B W) =1-750-0-00270 = 1-747 Hio
o o 43 B F 95 s =2-5158-1-747=0-7688 Hio Auns
Eeee— —_
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IETEIOT 3.3 T Tower F1 Fa1E 1 7 F for fudrdremse =1, 3@ 2000 = 3 g = =i
fean TN Theodolite ¥ tower # i@ 73 7g1 T 9 H1 (angle of elevation) 10°30° W1 T f%
) A () IR R A 0955 Ho T A A tower F FTE FW FAI BM. F1 A 2013
o T B Tower % RRET &1 R.L. & 3 5%
Solution— D= 2000m
a =10°30’ (angle of elevation)
#=0-955m

T

Resz

We know that Height of tower—
h=Dtana (formula)
h=2000x tan10°30"
=2000 x 0-1853
=370-6Tm
Error due to earth curvature and refraction
s >
R :0-0673[%]
or R=0-269 m
Height of tower above B.M. H=h+h+R
=0-955+370-67 + 0-269
=371-89m
If R.L. of given station =2013 m
R.L. of top of tower =2013 +371-89
=2384-89m Ans.
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—
a1l
" s fat @ 2500 e F 7 gt Ef T e g
T 34 T A e 30 T TN A AT (7 5 o R 1 g,
v s o (angle of elevau;ﬂ) e RL, 30 R 3
i 1-255 o YT T fra
NS D= 2500m
Solution—
=10°30"
Staff reading, h =1:255
We know that h=Dtana
h=2500x tan10°30’
=2500%0-185
=463-347m
Exrror due to earth curvature and refraction
R2=0-0673 2500) | We know that (when /i, > /)
1000 1 p=[ LB ) iang
tana — tanf
=0-421m
Ht. of chimney above B.M. = 463-347 +1:255 +0-421 ‘ (ﬁ,‘;@?";g@ﬁsjmlm
= =465-023m |
R.L. of top of chimney =2013 + 465:023 l :(5%"2021'35_;0[53595 ) x0-2217
=2478:023 m Ans,
FATET 3.5 Following observations are taken from a Transit theodolite. Find out the R L. of Tower.| (_____5%X2°2 : S 53:5)x 02217
Inst Station | Staff reading | angle of elevation | R.L. of B.M. | Distance of P from 0 Remark ']
’ 7:75-0-395), 5.2217
P 1:525 12°30° 00667 ) o
25000 50-00 \{ 7.355
=133 4 0.2217
Q 1130 08° 50" | 90667 < 0 2!
Solution : Here  h,> | =24.45m
hy =1:525 b=50m Height of Top from BM, =H=h + Iy,
Iy, =1-130 hy = hy—hy | =24-45+1-525
a = 12°30" =1.525-1-130 =2597m
B= 850" -0-395 R.L. of Top of Minor =250-00 +25-97
=275-97Tm Ans.

3.23 RaEieET §R1 aR&v SR (Levelling with a Theodolite)
SRR R foaeiense s wam, fag @1 YErsl % Horizontal, Vertical @91 Deflection HT07 1Tl'ﬁ ﬁ?
%ﬁgmm%lmfmﬂﬁmzﬁmﬁﬁamﬁﬁaﬁmﬁﬁﬁmﬁw@ﬁgmmﬁhwmm
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I o —
fordreiemge wee© 87
eor-11
w e g i e e A & 7 SIS 1 SO : . feafed 35 e
ﬁﬁ%aﬁammﬁwﬁmm,@qﬁm;w%?m%ﬁ greterT—(a) AR T S T & o Swn o w4 o e 9 ey
1 e I &1 5 . D el T T T Ty &4
mm%wﬁﬁvmwygﬂezg“;’c“ . (by < 1 180° TS e o 3 4wz s A el 0 e ¥ A s o wr ef
ﬁga;mzxmQﬁﬁ!Wﬁa‘;‘;m*mleve"ingheadﬁaﬁﬁfoolscrews?ﬁmﬁnﬁmﬁ Wi—aﬂm\%ﬁl ;
i e T & A SR o) 7 (a) T (b) T T T Aesh T 7 o e feaf F WA A T 71 G FAH
WWWIevelmaChmeaﬁm ) L gorel SEATER B S
¥ WHaH (Permanent Adjustment of Theodolite) Loal’” o
3.24m o 3 3 o e ] 7 P TR T oy 3.24-2 3 YT I THIA (Adjustment of line of Sight)
ﬁm&ai@wmﬂj;ﬁgwwﬁmm W?Wﬁﬁm‘ﬁwg Fifew TEa—gfe W@ 7 g & e e s § free o @ wed)
fdreremse % e S8l 3 S v W I S ¥ wen et v ok seatet v % wer fag F v

e st o g 1 o & 4 o R e e Y T I &1 9 O 379 W 3 ferd ey
f?aagm—mwfhﬁs\am%mmﬂaﬁwﬁmﬁﬁmﬁﬁﬁﬁmﬂmﬁ?ﬁw
v 5 A% ) e 2 e e 9 TR 37 1 9 2, T A H I W R gy
mﬁmmmqﬁaﬁmgmtmmmﬁmmwwé,mmﬁuzj
T TR S F AR A W g g

ferdrSrense % Tl we e §—

Following are the permanent Adjustment of Theodolite.

1. Adjustment of Plate Level.

2. Adjustment of line of Sight.

3. Adjustment of Horizontal axis or Trunion axis.

4. Adjustment of vertical axis.

5. Adjustment of altitude level.

The desired relationships between the fund

1. The axis of the plate level must be perpendicular to the vertical axis. !

2. The line of collimation should coincide with the optical axis of telescope and should also
perpendicular to the vertical axis. 7

3. The horizontal axis must be perpendicular to the vertical axis. J

o

| lines of theodolite are as follows : j

4. The axis of the telescope must be parallel to the line of collimation.
5. The line of collimation must be perpendicular to the horizontal axis and the vertical axis should
read zero when the line of collimation is horizontal. "

3.24-1 W YTUTHE @ T (Adjustment of Plate Level) |
Fifw FraT— iz T 1 e, A % e A a8 W, Sl & % a1 e |
m—mmmmmrzzaaﬁmésmmm%lmfmﬁﬁ,uﬁ‘ﬁz%wﬁmi
A e S & 39 A Ao sveg 3 i g T o Feafe & e men A e dl
ﬁa—(a)maﬁa}qaﬁwwwﬁaﬂlﬁemﬁmw’ W@Mi
feaferdl & =met 1 S 7 wmain ReR g

(b) ¥ 5t it g ¥ W B o 99 180° : |
% e £ 9 S ) € o g TR T 5 QAT T S A A e

Title of PDF Document

3 e O T T 8t it SeAfsr 7 FE-age (cross-hairs) 1wt A S gl

S TagETH T SEATSTAT 31 ST 3 ford whtaror—ag we FX @ Ted gHfved w6 ST
3 e € ) Feafa 7 <rEE ) s i A T de et s dfas § s T wh
e 3 ferd ST R FT G T W F o Al 7 e aon wge % 4 A Iwhon 4 @
f e 1 ST STASH 1 SR Y 3 A # 4 3 & s e % Fere 86 B H den
w05 3 mwﬁ,mmﬁmmm%@mmﬁmlﬂmmﬁﬁéﬁﬁmmmﬁ
Sl
T SR Y o wHE—af g 3 e e e e S s - Tt T R
@ TF @ @e W A= B | gt Yar 7 ferfs ame s @ freds S0 St Fwi 5 Ao 9
aaem T § A o S § g T A F wwE af S F e R e gsa 8

Ater—(a) STHT FI THAE qH R TG FT IEF TR TEAEA | TR T FA TR
2y 0 & T 100 W B G W, T T (staff) P @I HH A I W EAF Tel| A TE A
#| FEAfs T vertical circle W st Feafer o g1 (fas1 3.23)

(b) G I transit FTH 39 180° W &iferst woae (aifas =) § THH TH FT F ITHI0T FH Hoh
gl S Vertical circle W U&el dTeT Yiadish 92 ¢ q91 T (staff) P 1 931 3fE T EAH T
ager i dfaw a W o e s B

1—-Line of Sight (2)
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r —
g wdamOHll )
: vm%mﬂ%m”z%ﬁmﬂm“ﬁ -wdaor 89
qumE—(a) 4 T W W:?w (P, - ) ¥ €1 7€ 1T X (apparent erro:.}% X . hypapiden :
ﬁwﬁésﬁﬁfzmmﬁmm;ﬁm%f Ty (i) S—(a) SIS 1 fareft 3 e syorn sime 35 r (10 Ho A 78 NS/
&1 et 2 (real error) TR T a3 A 97 P A T ) B F, TEH T H T A A v w A e g S 7
(b) p, 70 p T WA (staff reading) 2o ?ﬁ‘“aﬁ s ;‘; ﬁw qfea-=re (Lightning Conductor) $191 =< =1 fafiea 7| 7 it =2 fag § 21 /’/
e faer S s et T o 2 T - ol (b) Frerch <2 1 T 7, g S g A s e AR ww 7 C @
T TR W 5 A 9 S T 7 G & S TURR o o e A B T (base) % T, gz Y T w 5 fog P e
1 <71 (transiting and swinging) T TETRE T 51 7 A | ~ETE R 326) .
(c) ST - T A — T o F1 3% G F oy (¢) ST 1 TRAV X AR S i et wwe # 180° A A I hu‘:x{sj‘
S Y ) ST ¥ A S F AR F €, AU FER T F- 1 e e S R S A v )
s W@ e e & @ #1 (Fe 3.24) ‘ : (d) TR H T T H FHN A fez Y g P e A e A, SUHT B HAESA
o en o P e 8 v 2 et e o fargell e A A Ay
e ST ST 8 _ | (i) FATEST—(a) 7% 32 Y fagy P& it 7 A 2, A swehT B et s, ST W W
(@) te—(a) ferdrdiese 1 3 voge = T, T S 100 Ho Tl T (Strip) Iy, menifor W & S WA H e 41
&2 FTF T § W1 9 98 WA O B - d 7a e T % W H, fag P % o WA uw o fag 0 @
(&) 3T F 100 Fo R TH W T forg F AeTTE T IR F Aol T FOH H Y (b) P~ % A ¥ eI o T & 7 g € 1 g € 1 e X oK S W W wE 2
() 3 TR T FFHA F (180° T HAR Tt § qAH) Tw -8 (c) THA T TR N TR, forg S 7 W 241 T g T g S A FO IR F
FA W, Ao 7 wfgen A6 el www o g 4w 0.-12 A A-SE S A T BTN R G o (TR 39 ) fat 9 wmrifE w3 s ghe Y
feratia feen % o o= fag P ¢, AfF 40 = 0P &1 (fm 325) A———=az /;{:};-1 1 % fag § F WG FT N,
(@) 7 ST (R e B e ) s T 150° FE ) o) 3 e A e, v g R A, g = s e w Y
W@-Wﬁﬁz_ﬁ%ﬁAﬁmﬁnﬁéwil _ - \'q*, famg 5 0 @ 7 & A = ’ S
(e) T: XA 1 HFA (T ¢ H i) FF fag P f3.25 3.24-4. S WTUTHE o SEATEY S~ ek T WATES (Adjustment of Level and chm
uﬁﬂ—aﬁpaﬁammimaﬂmaﬁ%aﬁiq&mmmm Index)—Td Sl WIS 1 GErelent ST 5 F 91 SR SR = F g -9 A, e g T
£ | i R e IS
wﬁ;"gi““"'“—m“ﬁﬁﬁz?@f’ﬁﬁﬁm%,ﬁwﬁ?@wqwmﬁao,mmgawg R T % s H e IR g va & e 8 W R, St w1 e - T e
- \ %eﬁkaﬁémmmﬁ%aﬁaﬁzﬁwzﬁundewmr)mﬁ%lWaﬁ%?ﬁ@éﬁa
®) P30 frer¥ si 5 Y w, p ot v T o g Y, e 0 g 0 @ L op T 5 T 3 AT T SR R, T w0 S 7 A e 2 s w9 e, weg & g we
SR S A A S AR s e T ) e AR e R T e um;aﬁmz\ m@;ﬁimmm?mﬁﬁwmélwﬁﬁmmmél
; : ' | =0 i 1 gfe ¥ T T 3 fre ¥ (Cli A3
Wﬁﬁlﬁ%a‘:awmvmﬂmmwﬁwQPW%mw%l ! Eﬁfﬂ'{:ﬁamaﬁma Fﬁ?{a’ﬁa@q{mﬁmﬁW(Chpsmemﬁ@miwsm
@ e - e 49 (Capstan Screws) F1 N | (i) FE—(a) figianse = w7 W d2 0%, < ToEs 5 geEa ¥ 99aeE w3 -
'3‘Iﬁﬂm#t N oy w)gﬁmwﬁwﬁﬁmhﬁmém%mﬁaﬁn \/
T T DT T (AR G e (¢) I 7 T ¥ § AR T W i -3 T S Sy ¥ e o
@ AO4 S Wi A T o w2 o Bﬁmmﬁm,gﬁ‘ TR T T T@H, I G w e ¥ 100 3fte 51
3 2Fra ; . 5 : . : s e
éﬁaaz:mxémﬁ;wﬁ)ﬁfwﬁﬁlWﬁxmg’“‘;mﬁzomalAxis)—‘o'wwan wﬁégﬂm?ﬁmﬂéWﬁmmﬁmm(wmmﬁﬁﬁgw
e T 1 S G, 0 o e 8 0 s | )28 & e e i e 858
ﬁﬁuﬁaﬁmé%ﬁmﬁmwﬁmmM|ma&ﬁrﬁmu§;f@ :a,ﬁ‘“%' (O F1 T w1 A T W i Yo W0 L, IV WG 2, St s6 Wk 8 A
mﬁmmé,ﬁmmwdﬁmmammﬁl XA 1 FER (ii)m—@uﬁwwmmmgag@mﬁaﬁ,g&%@ﬁﬁw_m*
mﬁwm‘ﬁ“@ﬁmﬁﬂspimwmaﬂa,gag, mvm.mmmmtmﬁﬁmg, N
(b)ﬁimﬁaaﬁwswimaﬁ%mﬁzﬁmammmﬁwmmmw
T (37) D A Tl T TR R e 3 fee- R e e g S A
S G SR S A qe PRI T A §, g e Qe
e —— |
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90  wdEwIl S
Kzsjﬂés-in Theodolite frdiriense W

fdrerege TF 95 8 qﬁ;z Ty 31 frdrdiense / Faao F 999 fafis Ty mﬂ \s/té{m g« o At & 3qUT W & WROT JFE (error due to imperfect adjustment olt
f= A Al B | S EEal 8 — g

|. SuETofa A (Instrumental Errors)
2. T a1 e ‘z[ﬂ‘ﬁ (Personal Errors)
3. WEfge Ffeal (Natural Errors) )

254, ST 3&'&? (Instrumental Errors)—3%d &R F FfeA ST R en)
faf '%mmmmm%wﬁ?ﬂ%lwﬂﬁwﬂm%ﬁ«imﬁﬁ
FA | A T—

(i) Suwtor i Afas o SR 9 W aE T g

(i) STHTOT F TR HEA F F T

(iii) ST i A A W N Y@ F A F A F FER A e )

(iv) ST 3 Fraci <@ & el & Gehtsa @ '

(v) Vertical circle % afat 1 3% THESH 7 gF1

(vi) Graduation %1 |9 = Bl |

(vii) Diaphragm Y @ cross hairs &1 % St 7 B SUHUT % TR HoH § 7 89 ¥
e & et E— !

s ITYTRA & HROT 3&' (Error due to imperfect graduation)—3fg ™= T A ﬂﬁq{
A & i qfeyel € A Jewr fen T s Ffegel dm X\
\Mﬂ?ﬁmﬁm‘aﬁ'mrror due to eccentricity ofvernier)—ﬂfﬁ TR 4 T vemi;
B ¥ g W SR i 180° TE & g qed § fm SR o W e o 2 |

‘ TEA & WHSH § T B o wEOT afé‘ (Error due to imperfect adjustment of plaf
bubble)— Level Tube ¥ Fa@ % ¥ ¥ 21 W afz sudt au1 fach @z 9é w9 &t 78 &1 5961
R T Sushen R Semlen w1 wend w9 W FeAler 7 € 39 feaf & v wam Ffeqel fm

ffe 1 X FT 3 o ITHT 1 TG ©HE G F H T ST qad o [ FO el

4. gt Tan & dfaw ore o o 7 €19 & SR A (Error due to line of sight not bei
perpendicular to horizontal axis)—fg gt Tl ST 1 &ifasl 37&1 T FHHITH & & Al I
T AR FHAE P ¥ w5 YA g9 A € 39 feafa ¥ g e e et dm

0 A A 7= F o Iy F SR Berm W Tiadie e S g |

3TEY ST FHEATET 3T& U T T &I & 10T F1E (Error due to horizontal axis not being

perpendicular to the vertical axis)—34f& STHUI F1 afost s1a FeATaw 18 W A T T @ W'

T e ool @ |
g Afe & w=A % fod wiggie A Fesl T oA aedl

STl T UTUTEE 378 (Axxis of level tube) 31 Ffte YT & W T 1 o SHWOT A (Error due.
to non-parallelism of the axis of the telescope and line of sight)—afe gfe @ iﬁi’h F T S E
woFR T # A g feafa § wgr e wigE Ffeyel g

AR | wwE F o SR wesl W wEEis o S d1

4 31T SrTfies 378fl Tt Skt o SHRUT ATE (Error due to eccentricity of inner and outer
axes)—3f% e Wi 3R SR Wiz 318 TH (concentric) T & A vernier A T vernier B W 9@ T
T o= &1 ST verniers 1 AEAHA FE HI0T g

jer of the vertical circle)—3f® 3fe a1 ¥ 4w st @ ST W vertical circle ¥ g e @
:‘;‘ﬁ g i & B vertical circle ¥ vernier i wer ¥ A& %

gwaﬂemrﬂﬁlndexemrmflwgﬁ%mﬁmvﬁ@mﬁwmm

o Rt SR HETl W IEAr Yo S 81
/352, SR o Yevur JfEat (Personal Error or Observational Errors)

HRUT—
. Error in taking Observation.
. Inaccurate Centering.
Inaccurate Levelling.
. Error due to slip.
. Error due to Parallax.
_ Inaccurate bisection of observed point.
. Manipulating wrong tangent screw.
&3, wrfees Ffeat (Natural Errors)
qA THROT—
1. Due to variation in temprature.
2. Direct Sun rays.
3. Due to wind
4. Due to rain
5. Due to missing of Instrument Station.
3.26 RRAESIETSE AIEN @O (Theodolite Traversing)
AT Y@ (Traversing)—HIe T&U T8 0T ? fored gl a1 %2 connected lines &1
ﬂﬂm%ﬁiﬂ%m?@ﬁﬁmﬁaﬁmmﬂﬁmﬁonMMglcmuﬁng
Instrument & TR SR 1 T TR FEETT G Y TATE R R AT A9 HIIETR F R0 A & A
o 1 R F Traversing FEd €1
vaemingﬁﬁ%ﬁﬁﬁ@“ﬂﬁﬁmmmmﬁwtmﬂ traversing T WG
fopa T € 3F: SUHU F SER W traversing T FHR R A T—
1. Chain Traverse

oo

- Y )

2. Compass Traverse
3. Plane Table Traverse
4. Theodolite Traverse

Theodolite Traversing 31 traversing ¥ TRYS A ¥ Fiks 700 Fol & A IR G
farft-firre-drFus =1 Wity o fEa ST R

3.27 Types of Traverse

Following are the two types of Traverse :
1. Open Traverse
2. Closed Traverse

-
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o= 3.27-Open Transverse

2. Closed Traverse—3/a HI&I] &1 g1 39 a3 &1 2l fh 1@ T 95 99 (closed circuil)i:“
T8 == e TE Fe § s@'mﬁ@%u&wmﬁmm%mﬁﬂwmmmﬁ

T sTia fAfeem fewn & Fafvem ovard F et T st @ i@wzﬁt%ﬁlwmwﬁ“
Bt & IV closed traverse Fed 2 1
Closed Traverse 7 21 w& & 29 §— )

lt'Cl/ockWise \5

27 Anticlockwise ' _

3.28 Following are t'he.two’siaggs of work in Traversing c }

4 1. Linear Measurement B = ‘
2. Angular Measurement
3.29 Theodolite Traversing /
Theodolite Traversing ¥ =1 &5 %/ #1320 §— ;
(i) & 2 e (Reconnaisance) A / J
(i) VA F =FE F T |
(iii) woT Yars 1 e \ g

E 1
(iv) -9 F s o1 3.28-Closed Transversy

(v) Traverse i plotting ]
3.30 Methods of Theodolite Traversing

e T i fafae T # fewn fuita w # e fafl $—

1. By direct observation of Angle

(Free or loose needle method)

2. By direct observation of bearing

(Fast needle method)

1. By direct observation of Angle—It may be further divided as follows—
A. By Inculded or Excluded Angle.
B. By deflection angle method

Title of PDF Document

| —
92  wdaorll
x Prieierge wdaor 93
1 OpenTra\'erse—W'HT;fWﬁﬁmwwmﬁﬁﬁﬁwmﬁggmfw ‘ . |
i fﬂ.ﬁ‘l‘{ w1 1 0 e e R 78 T T w8 Rl (thin strip) % Ry d1 1. By direct observation of angle (Free or loose needle method)—3% fafit % = e it ‘
S F—weE, TR W a9 TR A wﬁmﬁmm%mmmmmwﬁmmmglm%@mﬁm.
- | S fe T I T N 3 W 3 4 et R 1 e i 5 e o e faf 370
iy 1w
‘\‘n A. By Included or Excluded angles
\\J B. By deflection angle
3.31Tra by the method of Included angl

g fafer =1 M 5= A Y@ ¥ fert fon s &1 Fon A F A repetition method HTIEA
Sl 2 Closed Traverse T 91 Included angle AT External Angle Y S %I fz [ren 3@ clockwise % kil
external angle T S ¥ ST anticlockwise traverse 3 fod Included angle T ST Edl

F

\ N
fer 3.29-Clockwise Traverse fr3 3.30-Antilockwise Traverse

Procedure—For Anticlockwise Traverse

1. 5ifF traverse anticlockwise & 1d: TS theodolite 1 W fag 4 W T 74 &, Tl 48
=1 T w16 F 8

2. 3@ FIU HAB 1 7194 € 36 ford o Red H T backsighl?ﬁ%?mhelcscope F clockwise
direction ¥ FHEHL B W fore sight W R

3. 21 SFERT B 98 T Tadi 1 WEEHE S0 HAB B

4. 37 telescope ¥ face T TETH ITIF F1 At T: FHER F TEAH F1 THTH o T T THR
TR FAF W LHAB F TH T 2 WA 2

5. I ¥ROT (3) F (4) H T2 T F0 HAB F A TR B AeH LHAB T HEATH T F A 8
Wmﬁ#wﬂﬁenorsmﬁm%ﬂmmﬁmﬁmﬁl

6. 379 ! FHR IRV hl FHANTG €9 I TRIH T TGS T IR F1 A THE A Hion
A R

7.Wﬁﬁmﬁiﬁ1ﬁﬁﬁﬂ1§sm€ltapmm?ﬁm%l

3.32 Check in a Closed Traverse or Charcteristics of a Closed Traverse

1. ¥t Northing %1 sum ¥%% Southing F SR T AR
2. 80 Easting 1 sum ¥H& Westing % SR 811 =fed)
3. WO il HION H sum = (20 - 4) * right angle

4. H9E external SN 1 sum = (21 +4) X right angle
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o4  wdaml-Il

sum of the deflection Angle =360°

5. The algebraic the finishing line should differ by 180°.

6. The Fore Bearing and Back Bearing of
3.33 Traversing by deflection angle
= faft =1 wam e openmvemcaﬁmmmél
N

for 3.31

Procedure—

1. TN TR BRI A TR FE L

2. AB @ w1 feawm @ F@ B

3. Y H g B W WG T & A weaer w2

4. Vemier 4 % Y% %! horizontal circle % TRIF R AH FH T FHFE 0 ¢ = ol
1 Eell HTh T slow motion screw F e H station A FI exactl
[

5. 379 HU A F Fell Fh upper slow motion screw ! HeTddl § =Y C T fore sightﬁ%{%l

6. T verniers % WAF F WO ifFA deflection angle 1 W B 21

7. 3T 4 F C WA e E Ao foe R B W back si
mwmm%.mmmmmmm

et AT Y@ H = (Check in O
A SRR (plotting) F e &
A E—

1. ST BRI (By Tie line or cut off ling)

2. sHiEsterdt farg gm0 (By Auxiliary Point)

- L.IUY@IERT (By Tie line or cut offline)—3t f far 3,32 ¥ ferren

@1 (Open traverse) #1 s gfaEEr
ﬁwﬁ:mmﬁmﬁ‘mwwm%m@m

IYYF Thel HAEHT Traverse (m%@)aﬁﬁﬁmﬁmﬁm%@a%@aﬁ%m(mm
field ¥ fordr 73 gz @ tally F W € / Traverse (Wl @) wE 2 -3

y bisect T ¥ AT lower clamp

; ’f;(‘AI‘Jthafy Point)

Tie line or cut off line

) = 3.3

Title of PDF Document
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|
a':é m@aﬂmﬁmm%l

ght T ? 31 deflection angle 1 "ﬂ?l‘.

pen Traverse)—ell A1 1@ i field # < el fovan <1 Ty
T I T = o 1w &1 g el wen v

?ABCDEF@WW1
cut off'lines AD T41 DF @i=h S1afq A 1 D 7 p =1 F 3

feHM G AD 791 DF %1 T .

t here.

frdeiense wdeor 95

5, aitaritert feg BRI (By Auxiliary Point)—Hren % ws #it @i fawg p fafied foan e 21 39

fag P <qrahia fak A (Magnetic bearing) g 4,0 7 F & wga 81 af2 Traversing T Plotting

Wﬁﬂ%ﬁmﬁw(Bearings)ﬁﬁPﬂﬁﬁﬂl

etn SR A1 T8 0 P % Co-ordinates F1 TR e ot 3 e 1 a1 1 AW ADP
?!EITDFP?‘*WW%I‘Tr?P%co-ordinalesﬁmﬁmﬁﬁwmm%ﬁm}@
= %lli pirect method without tr g—f% farETemsz Non-transit type 1 21 A traversing ¥ ferd
£ iy 1 ST ST R

Procedure—

| T SR 1 G A T T T R Vernier A % T #
m%vﬁﬁﬁﬁﬁﬁ%lﬁﬁﬁﬂﬂ?dowmolion F gEEa o
| i‘—,ﬁqqﬁ north direction ¥ @ &1
2. e FAT TR FR, T FAG F G B g A bisect
mm%l Slow motion scrcwilﬁmﬁliﬂexactly bisect FTd &1
o WA AT A F TEIE G TG AB F bearing FM 7 77 70° 1
3. 978 ST I BT T H & 30 T A A w5 wemw
700 g =t A ArgI-aEA AW S T A upper tangent screw &t

4. e Frael ST el 0 A 1 @3 € 991 F slow motion

| %} gEd @ A I exactly bisect FA B 3.3

5. AT back sight 1 % TTEH C F1 bisect FA % o telescope F1 TR 18 F Tre T
FifE gL H transit T HE S wH@

6. 31 orientation T&el B T AB ¥ W&l o1 98 379 B4 F THA & 3 TE 180° F SR W E0A -
I F B W T F WG a9 4 F WEAF F 180° F correction FET T

ferdre T SATREUT—fE vernier 4 H1 WIaAE 180° F 9 # a1 180° Srer S, 4 180° ¥ s
? @ T § 180° SR S

7. 39 WA VA C W orientation ¥ 360° 1 3R & SR 37 180° 1 correction &l HTA FIM
| C. By Back Bearing Method—% faft1 38 wwa 3791 St & W&l S9=01 ¥ transiting F =5ae %
B @9 transiting FE 7 &

Procedure—

1. FeYTq IUH A 4 W R a1

2. Vernier 4 % Y[ $I T&4 Shel & Y% ¥ FIe upper clamp 31 59 37 81 Lower clamp &1
e FTH telescope 1 North direction ¥ =3l

3, S5 clamp 1 el FU, B F wegaE FA a4 upper tangent ! WEE | B Wl exactly bisect FI
T W A 4 9EdiE 3@ AB F bearing F FHH 2

4. 379 ITHIO FH B W TG FA

5. Vernier A %1 ©¥H 4 1 back bearing 319 (bearing of BA) ¥ ford set 3 §) FH 99T 5 vernier
Awaﬁmmﬁﬁ‘ﬁéﬁAW vernier B 1 @1l

6. Upper clamp &1 H 2| Lower H el & 4 &1 @ Slow motion screw ! TEET 9 4 Fl
exactly bisect F 441 4 #1 back sight Sl

|

)

here.
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g6 wdao-ll
7 anerclampﬂﬂﬂliﬂ%mM%mtelescopeﬂﬁﬁgm@mmém(‘%
4@ Wﬁ exact bisection % e slow motion FT Wfl"l Eall
¢, g T AR A F T @ BC 1 bearing F T 2
9.m%mCB$Ibcaringmarﬁ%ﬁﬁmmﬁamﬁlwm maﬁ%ﬂ.

3.34 I 3@ BT G (Plotting of a Traverse)

e T mmmm%mwmm@lgﬁing)mw%x Plotting fig3
T4 traverse F1 linear 9 angular t 1 S o el T e
! Ied) fawm H "

aﬁ‘
T ey
a0 ) W & v B ) S P w5 E—
|, T At B0 H AT = (2n - 4) % right angle |
2. T Al O F AN = (20 +4) % right angle |
&l n = No. of sides of traverse i
3. @t deflection angles %1 algebraic sum = 360°
44mm%fombeaﬁngﬂmmwwzﬁi@%backbearingﬁ:tlSO“mmm
e
3@ (Plotting)—HTeT Y siereA #1 g 2 faferai —
1. Angle and Distance Method
A. Protractor Method
B. Chord Method
C. Tangent Method
2. Co-ordinate Method
1. Wror wE it fafir ( Angle and Distance Method)—za faftl & wvrii 3 wen gfaf, farelt w3
H TR ST F ¥ a9 Yaneh e w1 e @ o e e fafe @ e o #
A. Protractor Method—a&m & & a1 214 % A 375 (plotting) FTH 3 fordl g w7
farg; Fwiifta T, protractor %1 GETaR | 101 @ S § a1 T @ e v and v g
T R ¥ ey FE ol o & w6 R fag 9 fe freiRa @ s § \
JfeF | protractor ¥ 3= (graduation) F1 URYREAT 10" 7% Bt € S ferdreiense & fad m
WIEFHT F W 207 T G &1 20 GRYE F FI0T 37 FERT protractor  TE T 1 wEHA
#: protractor method ferdrSiamse AIen Y@ & sei@d ¥ fodl 3w e €1 59 fafy F wEm
e Yav ¥ e ¥ ford fevn o #1 |
B. Sftar fafir (Chord Method)—% s wififa fafi &
¥ fafer gra foredt farmg a1 e arafa o a1 sia e wem
fora s @) (Fe3.34)
T FE AB T # 30 Y@ % G fag 4 W (0 For
W) TF AD Y@ wiwdt @1 fag 4 F1 %= qee, 31 o sfm
T R R OF A @A A e = TE AB ) fag b W

m%nmﬁgbaﬁﬁwﬁmwm(%)%w Pyl

fe—R—?
T 3R AT T E S ves =9 A g ¢ W e #) o@ o fm 3.0
T A B e W v Ap 7 e Freif @ W 2 '

Chord
r=2R sin 2
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. == faftt (Tangent Method )—wren Tam 4 smeram =t 2 7 fafe i v wofafa fafr &
7 g TSR & 6 G o g &
T = HAMT xtan®
a fafa 3 sgeR el forg =1 fasfoor e s o s #—
w1 PQ T % [ P W6 v R A 7w PR
it &1 W PQ W A L 31 g Y wowE
mmpgma%wﬁawﬂlﬁﬁQWLme%

et @ W g R it o smen & o p aen Liens
2 foren e ST &1 59 o4t 5 Y PO % g PR Y 0
mmmlmmfmmvm%mﬁ

(afeggaen 7 B % FON) T ol Y e ot 41 PE— L 2

5. Trdwiw fafr  (Co-ordinate Method)—
frdreTETEe traverse & %A & ford 79 fafl =1 s@m R
S &1 T T T R fafi 2158 faftl # traverse F1 Plotting, Latitude and departure 1 191 F1%
aawﬁﬁﬂwﬁﬁq?ﬂmﬂﬁ%ﬁﬁm@‘ﬁ, Traverse #1 closing error afg 1¢ &1 A FHH Fgard
(balancing) T feran < %|

3,35 AT gl% (Closing Error or Error of Closure)
et closed traverse i plotting FT % I9id, & AT
% fedl (linear and angular) F R afe i farg wom fag
3§ & faen dl closing error @l %W a9 | TF Closed
Traverse 7771 ¥l %1 gfd Fen =fed— e
(i) T sl & St Ao A g T AR w0
i $L =0 A9 Fe TEORR (Northing) = Fe Sfeom. A"SDA
(Southing) Rr3.3
(ii) Tt qenSH F S F AT A0 Y T e 1@ D =0 T T JAK (easting) = FA
fremTR westing | STET o 5131 3.36  fem@man 71 & 4 traverse 3 plotting ¥ fodl ¥R F closing error
3860 @ fag 4 F traverse F HaW forg 4 A frrern =il o vy o & T = femmn R e 44
traverse @I closing error 21
@a: ol closed traverse ™ W9W 5T % WRfewe forg 3R sifem qon & siftm fag % 7ea @, ¥F
Hfe T 21
St fo faet 3.36 B guitan T @ 5 W R T gEe s W w1 9 21 9 3T e
A AT A" ATREN A A" AT F TR G S A A T F A S €1 A A A S
% @i A (SL) A A A A S s A % S (ID) B 81 3 qfE HAE TL 3
D & Mor | Pt S geh 2
A TR PGS A A AH

Closing error, C=A'A= ‘j(A' A”)2 +(4" A)2
=JE0? + @D

R 3.35

D
Traverse

B
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3.36 WIF I\ WUEE (Traverse Computation)

hﬁ“iﬁ%iﬁimmscsm‘cy

F«mmilmmmfﬂtwﬁz%ﬁgﬂﬁmﬁwﬁ%ﬁilaﬂmmmnm

I (Latitude)—Frgt

F stations TSl R 3% co-ordinates B wErwm R ‘
mi‘mﬂlmm&m%m*ﬁmhﬁ:ﬁﬂ

(Northing, Southing) ¥ FHR A4 W #1 Ya T SN (latitude) 2R North 1 A IR F AR R

miaaxﬁivemm%ﬁxz&n«m@m%mm%mmﬁmmm

Soumﬁahzmﬁﬁa\zwwia\(—ive)ﬁﬁihﬁs«mmngmtl
m(wm)—mwﬂmnmmwmmﬁﬁ

(Northing, Southing) ¥ Tt wrdt et & Fr wiirsh 3 31 () 2 ¥ Fe < 1 2% T8 W

FARX M (+ive) T & 7en Easting ¥ THR1 a1 % o West 9 S0 191 T (ive) 812 St Westing
FEEE R 3
N
(+.9) ___g{-_)____ --9‘.‘:’.- +.4)
\,'\ |
1LY h :Lm
1
w L —1 €
Ty |
e B iL)
o\ '
D,(+)
=) -4)
R 337
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afx 7w

&l Meni

—
98 wweRI i
mgmmdkwﬁwv%t;‘“*‘ mwmawﬁa*w«m S T TR R0 Lasioode T Dearnure TR 39
e -QI ““‘a \
N W = | T RS, v R
wmmgknmm(mmwgﬁﬁwmmahmm " uﬁmtm.,,,m]'ﬁ
of closure) ¥ W Tt W & o i
| Departure () = +,sin@,
mm‘sﬁ:——mm =1 Latirade ¥ Departure ¥ 15 (+. -) Y & e w g e v —
T ]
Length Quag i
o Relative error of closure = L L S RX. Lathude | Departere |
ple 4B L -9 NOE +Les® | +Lsm® |
BC L 90 - 1800 SOE —Leos® ; +Lsn® |
Towemefer | Permissible sngular erver e L -2 | sew Lot Zrsae |
1. |Land, rosd and raitway UsyN DA L 270° - 360° NOW | +Zces® t —zsa® |
2 S::nqwummm\ 307N o 1 C B
s = ﬂmmm*wmtmﬁmﬁﬁﬁﬁﬁ(mw@)tmﬁ
3. | Very important survey /N @ W@ § A T TER MR co-ordinates T Independ rdinates ST 11 ] : | Toud

co-ardinates ﬁmﬁft“aaﬁnmmmm}mw e S 9 g F Independent
wudim(cs?ﬂﬁ?m‘@ﬁ%@l hﬂﬁmh%m@mtmﬁh
Thus total Iaﬁnﬂewd:pumcfmdpﬁmohn\use=Tomlhﬁndtmenmnofﬁstmﬂf

traverse + The algebraic sum of all latitde or departure.

3380 itive Co-ordi

Co-ordi

orDe s

mm?&lﬁaﬂﬁmmfﬂ;%hﬁn&!ﬁwm@(mr&wﬁﬁﬁ

¥ 3 7 YR ¥ {7 T Latitude W Dep C ive Co-ordi = Dependent Co-ordinates
wEem B
3.39 Table for Consecutive Co-ordi

Line | Length | Reduced Bearing C ive Co-ordinates

) [ Northing (+) | Seuthing () | Essting (+) | Westing ()

4B L NOE Lxcos® ‘ Lxsin®

BC L SOE Lxcos® Lxsn®

(@) L sew Lxcos® Lxsn®
DA L Noew Lxcos@ Lxsn®

Note—Tefl T&T % T 1 01 W &% X 9 et & o Rl e = e Y el w wdm
fwam%nﬁaaﬁWWMmmw%mmw%mﬁgmwm)%

co-ordinates T8 NHR A I i traverse F 79 frg 3l ¥ lndependent co-ordinates TS W WA
mfﬂﬁ(qaﬁa)%cmammuﬁﬁ%fa%mm%wﬁzﬁ%mm«mw

F ST negative value | 8rel s T value W fg 9 R e vt W Y wem

at A @R e example ¥ SRR -ive latitude = — 115 T SRR departure = - 40

S
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b

s fochrenge wdarr 101
100 wEO-Il
7q fafy BT traverse ¥ area 3 ST & ORI F ST T & ajhﬁfhfg:ﬁ example ‘\'mﬁ“ s 7@ AB wgd =gate (N.W.) & g .
co-ordinates (+ 150, + 50) W1 T ¥ i T I Rl . ABT@ T f&FAA (RB) =N 53° 36'W
| . 1 Pofga feFHE (W.C.B.) =360° - 5336
| Consecutive Co-ordinates Independent Co—ordmntesﬁ . 4B Y@ Pljeltig
‘ Westing | Northing | Southin '
\ Nor(ﬂ;mg ol e(s)ng *) - ) : Y@ AB R T [ = |[(L)? + (D)
" =
“ a | = — — — - 15000 | 5000 =Jes?eea) .
{ B | 4B = 115-00 — 40-00 35-00 10-00 = [56644 + 104329
c |.Bc| 500 = 50-00 — 40-00 60-00 =401-21m = prfefa
o & feagar 3018 Ao 55736 & A farg A4 7 € % P
p|cp| 800 | — 2500 = 12000 | 85:00 FaeuT 3.2 @1 AB 71 BC =
A | pa| 3000 | — L 35.00 | 150.00 | 50-00 = i
Total +115:00 | ~115:00 | +75-00 | —75:00 &3 (Point) | Northing (N) | Easting (E)
IR &= )
Max Negative Latitude =-115-00 - ( ) (426 p
Max Negative Departure = —40-00 ‘ A ‘325 00 :
{ e 153226 1273-40
3.40 Solved Examples 3 !
JeTETT a‘ﬁp friF rr s | Y@1 AB T BC H TS Y MO R
AR AP B N 3 & 3 g O R — | w.(i)umﬁgAmcaﬁfﬁaﬁamﬂ%mmﬁmzamﬁqmetl
g () | vano — % _ D _ 1273-40- 426 00
farg (Point) Co-ordinates (m | @i L 1532-26-325-00
om | .
Northing (N) Easting (E) ‘ = 1824077 2 =0-7019
(FTR) (gat=r) - 8 =35°04" ¥
4 740-00 838-00 J 7 W AR A HIF A TAH € 370 Y@ AC FH T (NE)
B 978-00 515-00 | A "
— AT AB ) A = | . Y@ AC %1 g9 G E (R.B.) =N 35° 04 'E
A AB W R =0 :. @ AC %1 Pid A (W.C.B.)=35°04

@1 AB F1 W (Latitude) = 4 891 B % SwIWC (Northings) v &1 s=r
=978-00 - 740-00 =238-00
@1 AB F1 SiF (Departure) = A T B % Yaiw (Easting) Frewie! &1 3=t
=515-00 - 838-00=-323-00
tang =0 _ D _323

@ L 238
=1-357
e 0 =5336"
T W S (latitude) (+) ¥ 99 51F (Departure) (-) B
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@ AC F) T = AC F-NEW xsecd

=1207-26x1-2217
=1474-966 X
= 1475 i (say)

(ii) A4BC & 3= ®o & ToF Fret R—

b - . ZBAC = AC 1 fagwm - 4B+ fegwm

=35°04" -30°18"
=04°46'

£CBA = BA 1 f&gHH - BC 1 g -
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102 eIl

=210°18" - 55736
(- BA ®1 R = 4B H fegwm Hgy)

=154°42"
ZACB = CB W feggm — CA 1 fega

=235°36' -215°4' .
(+ Bearing of CB - Bearing of BC 180

=20°32" (55°36" +180° =235°36")
LA+ ZB + ZC =04°46" +154° 42" +20°32'

= 180° 3@: WoN A o @ )
(iil) X AB 7 BC ®) T & WE
sine Fram ¥ sfgEw,

witer:

AC _ AB _ BC
sinB  sinC  sind
g = AC x5in20°32"
sin154° 42"
_1475x0.3507
0-42736
=1210-41 4=
g AC xsind° 46"
a:M =
BC = s ar
_ 1475008309
0-42736
BC = 28681 Wz
AB = 1210-41 Hrex
FRATETUT 3.3 ) T@1eA 4 F B F Yol RKgwH (W.C.B.) F: 20° @ 60° 1 forg A T € % ¥
frdwier frer &1 Y@ 48 9 BC Fi ward @ FA

BC

fag (Point) ELtin B C i |
Northing (N) | Easting (E) !
4 300 400
c 1400 1200
TF—(i) W AC F e e Tan fad (3.39) 9 orward [ o wAea RgaE 0 B
_ D _ 1200-400 ‘
an= 7 = 1200-300 ‘
~ 800 _,.
T106 -0 727
0 =36°01"
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‘F‘m,wm@)tm%u«mmwvhm&)ﬁwﬂl
. Y AC 1 WA FRFAH = N 36° 01" E
o e fEaH =360017

T AC ® A = AC F A x c0s36°01"

=1100x —L_
0809

=1359.70 Hrex
(ii) A4BC (f 3.40) ¥ sTria W & e P §—
ZCAB = AC T RFwR - AB 1 fegem
=36°01'-20° =16°01"
ZABC = BA % RFwM - BC 1 fegm
= (180°+20°) - 60°= 140°
ZBCA = CBW! WM - C4 %1 fegmm
= (180° +60°) - (180° +36°01")
=240° -216°01' =23°59"
wter :
ZCAB + ZABC + ZBCA=16°01" +140° +23° 59"
= 180° (Fvil ¥ 7F W& ¥)
(i) TN AB AN BC M T&E F) MF—
sine fam ¥ AR,

AB _ -
sinC  sind  sinB
AB ____BC _1359-70
sin23°59'  sin16°01’  sinl40°
[~ sin (90° + A) =cos A
sin140° = cos50°)
__BC _1359-70

0-406 0276 0.6428
135970 x 0-406
0-6428

_1359-70x0-276
-6428

AB = = 85880 Hiex

BC =583-82 WX

3.41 Problems on Latitude and departure with incomplete data.

Sraa Al 3 o
Rerfer (1) wrar foeft e Y Y wrad wa e I €
ITMEVT 3.4 =02 HIeH a1 F Sifd T it orvard qe R T Tg1 T {1 WO w3 1| H war
A e AR o YEel ) T o e e §—
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—
w11 =
104 S mmmc)ﬁmwtﬁwmﬂaﬂmmﬁmqﬁt’ﬁ%m
75.50 30°24'
110°36'

@ DA F1 fegar =0

(i) 7 et ¥ fepe e womeh & fed 7 & o et e
e &1 TEna ¥ A, L= lcosd 7O F D =[sind F T F £

210°30"

ol

() 45
8 BC
- (D

DA

TRoR # 9t T R o 3.40
wrof : e 7 Ysiie
Y | e femgam 1egi9r L = x cosd 9t D=1 x sin@
(3fte) W.C.B. R.B. Northing (+) | Southing (-) Easting (+) Westin
1| 2 3 4 5 6 7
AB|75-50 [ 30°24" [N 30°24"E | 75-50x 75-50 %
. cos30°24' sin30° 24’
=+65-12 =+3821
BC(180-50(110°36" | S 69° 24'E 180-50 % 180 %
c0869°24" 5in69°24"
| =-63-51, = +168-95
| CD|60-25 [210°30" S 30°30'W 60-25x 60-25 x
| : c0s30°30" sin30°30°
=-51-91 =-30-60
DA| 1 0° 1 cos6) : 1in@
L ( 4 L +65:-12 ’ ~115-42 [ +207-16 ~30-60
. [ (-)50-30 ] +176-56

(ii) I fa T Traverse U a3 wren @ &1
EL=0, £D=0
$L=1-50:30=0

L =+50-30 (@1 DA 1 &)

£D =D, +176-56

Dy =+176-56 (@1 DA 1 q5iieF)
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by

tanf = —L =229 _3.5)0]

I

176-56
50-30

8=74°05"
@1 DA F1 T fegmm =N 74005 W

@ D4 # wrt ) = w7 + (o)

= /5030 + (76-56)

=183.58m
feaf (2) 59 R T Y@ R e st gud Y & e o A
SETETUT 3.5 T S e T Felaor & o aen S S 35 0y T 4B N A 71 7@ DA

forareremee dem 105

i SR () TN GSE () 310 Y@ DA e wqarn (vw) F e B
(iif) @1 DA 1w e

2 e A€ S EH S sl e qn fega Fremgan =

A

g (o ) et
100-00 e
80-00 . 140°30"
60-00 [ 220°30°

? 310°15°
@l AB F1 f§H9R a9 D4 F = I H)

DA @l o = [

AB T@& =1 fegam =0

| v | e

I L =1 x cos® qi® D=1 x sin6
it
(M)l w.CB.| RB. |Northing(+)| Southing() | Easting(+) Westing ()
1] 2 3 4 5 6 7 s
AB |100-00 ? ? 100 x cos® 100 x sin®
BC | 80-00 |140°30° | $39°30'E 80xcos39°30 | 80xsin39°30
=—61-73 =+50-89
CD | 60-00 [220°30" | S 40° 30 'W 60 x cos40°30 60 sin40°30
=—45.62 =-38.97
DA| 2 [310°15'|N 49° 45'W | Ix cosd9°4s' Ix sin49°45'
L ~0-6461 =-0.763
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e wdEor 107

106 @Ol
. % e 3 T B AT @ AR . ™
mmt&mﬂmmﬁﬁm*m o sin == = ~0.0314
100 cosd —61-73 — 45-62+0-6461 =0 - 2@ W cosO (+ive) T sind (<ive)
100 cos® =107-35-0- ~§ . Yar AB < =gein ¥ €
. 38.97-0.7631=0 B

@ yFR 100sin® +50-89 38-97-0-763 ~D_0-0314_

100sin6 =0-763 1~11-92 - 0= T = Ges 00316
Squaring and adding egs. (i) and (ii), we get 8=1°48'22"

2
(100)? = (107-35-0-646 ) + (0-763 /-11-92)
11524 -138-69 1+0-42 P +0-58F —18-121+142.)
0=1666:1-156-811+

3@ AB ¥ feFTH =N 01°48 '35 W

m(s)wamﬁMzmwm
FeTEROT 3.6 T A T = Wen Y ¥ w2 i AR Taeh # e @ S

Tan
_lss-ali‘]asosl)z —4x16661 e (o ) e
f= 2 4B 100-50 N30°30°E
_156-81+133-88 _ 45 345 m | BC ? S45°00'E
ﬁ:ﬂ | ¢D 75-00 S40°30'W
= By DE 50-50 S60°00° W
DA @ % @ 14538 W T W Ed . AT 1SW
T (i) B 100 cos 8 =107-35 —0-646 x 14538 E
. ~107-35-93-91 | T @1 BC H T =
1@ EA Ft 7 =
100cos0 =13-44 ; £4 h
cos8 =0-1344 | | wd | femEe ST L =1 x cosO i D = [ x sin®
|HIET (i) ¥ 1005sin 8=0-763 Ix11-50 (fto) Northing (+ Southing (-) Easting (+) Westing () |
=0-763x145-38 —11.50=99-42 AB |100-50| N 30°30'E 100-5x 100-5 x sin30°30"
= §in@ =0-9942 { 6 €030°30" =+51-00
T W cos T sin T +ive ¥ =+86:5
3@ @1 AB w99 wgater NE & #nfhi BC| } $45°00'E —0:707 4 +0-707 4
¥ -57-03 T -48.71
Yar AB ¥ fen ang=2-0:9942_, , CD|75-00 | S 40°30'W
L 0-1344 ‘ DE | 50-50 | S 60°00'W -25.25 —43.73
ey EA| b |Naoc1sW| +0-763) —0-646
¥@ AB #1 faFoT =N 82°18' 14" E 8650 +0.763 b | ~82:28 -0-707 4 51-00 ~92.44-0-707 4
DA @1 #} T 11-5 e 7 W L —0-646
| (i) | =107-35-0- .5=107-35-7-
[6) 100cosd =107-35-0-646x 11-5=107-35 — 7-43 o e & fe o o T A Y ¥ e e e
=R 86:59 —0:707h —57-03 —25-25+0:7635 =0
cos® =0-992 (+ive) @ 0-763 b —0-707 h =—4-31 ()
FHtE (i) 100sin =0-763 /-11-92

=0-763x11-5-11-92=-3.14
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108 whworll frcretenge wdamr 109
73 -0-646, =0 o1
. 51:00+0-707h - 48:71 - 43-73 - 0646}, AB W) TR 7 e ey e 4
}: 0707 -0-646 b =41-44 i) L P w0t e e et #—
Ay W 3
! () 7@ (i) B AW yeok Lt caed GG D=1 x sin6
0763 b —0-646 h, =41:44-4.31 Northing (+) Easting (+) Westing (-)
0:1174 =37-13 75-5 30°15 75-5%sin30°15"
) 23113 31735 dex ) 2 cos f =+38-03
L aTr et =+6522
b 1 AR S () ¥ @ W BO-25% cos40°301 80-25 x sin 40°30
0-707§ =0-763x317-35+4.31 ——61.02 —is212
=242138+4-31 75:0% co60°30" 750 sin60°30"
S RiE S =-36.93 =—65-28
s } = 246-45 Ixcosd Ixsin@
0707 gmtﬁwﬁmm%wmmmmmmm%mmit
o 1, =348. 58 vrex - +65:22-61-02-36-93 + Ix cos 9 =0
SR 3.7 T Ao T W F e e ford mA— Ixcosh =32.73 - @
[ \ - 38-03+52:12-65-28 + Isin0 =0
X \ g (vito ) T j Ix5in® =24.87 < (i)
PQ 125-50 N30°15'E FEHT (i) TA (i) F T F A F W
OrR 8025 S40°30'E 2 =(32.73) + 24-87)
RS 15075 S 60°30' W =411 e
Iereen 3.8 Frefefen Wi fag P am 0 4 v ™y
Yar J—— P |
PA 125.0 S60°30° W
PQ 200-0 N30°30'E
- 0B 150-50 N50°15°W

@ AB W FEE G LPAB A LQBA WW F|
FE—fEER BOPAB U &g Hren Y@ #1981 W BQ q

QP % RB. F WH QB @@ PQ ¥ WM ¥WM Wy fawia
Quadrant ¥ =

T/ W

BQ @1 H RB.=N50°15'W

R 3.02

aaq PQ @ % RB.=N30°30"E
wr AB Y@ R T =/
ﬁﬁAaﬂiﬂ50""2‘*?"’?”#”@3’QKMS-SO%%W«@SQWMm’\mw a AB ta F1 feg =0
fegmm 7@ =2
V8.

Title of PDF Document
Thisisthe subtitle of PDF, Use long text here.




WWW.CIVILGURU.NET

Thisisthe subtitle of PDF, Use long text here.

 l
110 wdao-ll
. i i a1 Ao A YA F qw
ﬂmmiﬁﬁﬂmmtmmﬂw "'Mﬁ,‘
o e e # Feardt i B Y
] v | et swtmi=ixend | I Dolxsing
f———""]
(o) Northing (+) |  Southing (-) Easting (+) Westing (
—_q———r————"—’_'——— . ’
BQ [150-50( 8 50° 15 'E 150-5x cosS(° 15" | 150-5 xsin50°15
--96-24 =+115-71
0P [200-00( 30°30'W 200.0x c0s30°30" 200 % sin3(ey,,
—-17232 =-101.5
PA | 1250 [S60°30'W 125.0% cos60°30’ 1250 x sin6(ey,
=—61-65 =-108.79
AB| I [:] % cosB
(~96-24—172:32 —61-55+ I cos 8) = 0
a Ix cos® =330-11 3
T (115-71-101-50 10879+ /xsin 6) =0
Ixsin® =94-58 -f

i W S A qEE A T
- @1 AB (NE) =qata ¥ feaa gri

_D_9458 g
tan 6 T 33011 0-2865

9=15°59"
fegam = N15°59'E
Yar 4B # wé =12 +D? =[(330-11)% + (94-58)” =343-39m
/PAB =@l AP %1 74 fagwrA - @ AB F1 30 e
=60°30" -15°59" =44°31"
aar £QBA =@ BQ 1 5 fegur + Y@l AB F v fagH
. =50°15" +15°59" =66° 14"
wmmf‘aas.ﬁiimcpswww%mﬁarﬁﬂﬁélﬁaAﬁﬁiﬁﬁmm
ﬁlﬁcﬁwmwwmmtfﬁﬁﬁr,wmmmﬁimmmaﬁWWﬁﬂ
A A T Y oA 7 g fe s d—

- ke ' g (o ) ] fegum |
AB 130-50 N20°30'E
BC 215-00 N60°15'E
cD 155-50 S30°30'E
DE 120-00 N80°30'E J

Title of PDF Document

o 3.44
e — PR 75, A 1 4 £ 3 FTei 6 SR ABCDEA o % rem Y =1 &9 & 2 €1
o @1 AE F @ = |
@ AE & fagam =0
o ot aferen ¥ femd @ —
| e | e G L =1 x cosd g!li":n:lxdne
o P
(vfto) Northing (+) Southing () Easting (4) | Westing ()
L—t—1 1
4B 130-50| N 20° 30'E| 130-5x c0s20°30° 130-5x sin20°30"
=+122.23 =+45-70
BC [215-00| N 60° 15'E[215-0x cos 60°15° 215-0x sin60°15”
=+106-68 =+186-66
D [155-50| S 30°30'E 155-50x cos30°30" [ 155-5x sin30°30"
=-133.98 =+7892
DE [120-00| N 80° 30 E [120-0x cos80°30’ 120-00 x sin80° 30
=19.81 =+118-35
Ixsin®

EA| 1 1% cos®

ﬁnﬂiﬁﬁam%&%ﬂaﬂmg«ﬁmﬁnwmmu

(122-23 +106-68 —133-98 +19-81+ Ixcos8)=0

a Ixcosd =—114-74

T (45-70+186~66+78-92+IlB~35+I><sin6)
1xsin® =—429-63

7 T St qen o < —ive ¥
- Y@ E4, (SW)-=qata & feem @l

6=75°03"
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12 - wdaoel

e wdaor 113

i? =29740.83
few A =§75°03'W 4 =\29740.83
2 =172.
mum‘lM=J(L’)+(D) §=172.455m
2 63)% =172:46 m (say)
=14-74)* +(429-63) mammwﬁ—wetm @ CF, (SW)-=qaty ¥ fe i
3 9 tan 17.55 _
= J13165-26 +184581 By = o775 = 01022
= 444-68 = 0;=5°50"
w5 F g EA T % w3 e @1 CF #1 M =8 5°50'W
F _44468 —922.34 0 fag FAMCATH=172.46m
=TT 3 1oﬁﬂtmmABCD£Aa‘lﬂwﬁ%ﬂwﬁﬁwwf@ni rEiE S w e
3 MFAwm=575oosw am@*w“@m““ farm = o
T8 g EA T %1 0 fm
B 5 ward | T L = x cosd st D = I x sin®
(ii) 3@ ABCFA ® 3 el 1@l 7 &3 ;‘ “d
I, @1 CF = & =) ( Northing (+) | Southing (-) Easting (+) Westing (-)
T cF F feg =6, 5| 725 |S60°00°E 725 cos60° 725 x sin60°
St 3 qeiE ) o e e fard W@ d— =-362-50 =4+627-87
v — o & .9 BC| 1050 6 1050 x cos 0, 1050 % sin §;
(T;‘j) feg G L =1 x cos 5 TS ! > ¥ cp| 1250 | 8, |1250x cose, _ 1250 sin 0,
o 1- 4 T h
Northing (+) Southing (-) Easting (+) Westing (-) 1 DE| 950 [$55°30'W 950 x cos 55°30" —950 sin55°30"
AB |130-50| N 20°30"E| 130-5x 130-5x sin20°30" | =—538-08 =-782:92
o230+ =+45.70 | E4| 575 [s02045'W 575x cos2°45° 575 sin2°45°
=+122-24 ) =-57434 =-27-59
BC|215-00|N 60° 15 E| 215-0x 215.0x sin60°15’ ot sl <
c0s 60°15 el s
=+186-66 g
=+106-68 aa |ft g w1 dieE 9 =0
CF| 4 :N | x cos8, _ f sin) s . —362:50 +1050cos®; + 1250 cos B, —538-08 -574-34=0
FA |222-34{S 75° 03 'W — 222:34xcos 75203 | 22234 % 5in 75° 03 1050 cos8, + 1250 cos 8, =1474-92
=-57- 36 =-214-81 cos® + 1-19 cos 0, =1-405 = (1)
At svait @ St A =0 M 627-87+1050sin6, + 12505in0, — 782-92 -27-59=0 i
- |t g F &g 9 =0 1050sin6, + 1250sin8, =182-64
~ (122:24+106-68+ 4 xcos 0 ~57-36)=0 o sind, +1-19sin65 =0-174 e
h % cosby =-171-56 () m(l)m(z)m\éﬂmi\ﬁv
bR ol £l ol (cosBy + 1-19 cos 8) Hsin; +1- 195in0; ) =(1-405) + (0-174)2
ki W @) 29, + sin® 0, +2x1-19 (cos, cosd + sind, sin 0)
FHE (1) 91 (2) F et 79 I FA W cos 12 sin” 8, (cos, 2 1 2
1) =a71-56)% + (17-55)2 +119) (o526 + sin® B) =2-004
2 =29432.83 +308
_‘ —
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114 wdaoLI
142:38c0s (0 — 0y)+1:42x1=2:004
2.38cos (B — 02) =—0-416
— 9,)=—0175=—cos79:92"

cos (0
cos (8; — 02) =c0s100-08°
9, 0,=100:08° [~ cos®
0, =100-08°+6;

et (1) § 9, FAH (100-08° +0,) T@ T
cos (100-08° +0;) +1:19cos0; =1-405
cos 100-08°0, — sin 100-08°sin6 +1:19c0s6, =1-405

a —0-17560362—0-984sin02+l»19c0892=l-405
1.015cos 0, —0-984s5in0, = 1-405
o c0s0, —0-9695in6, =1-384

T 0, 1 A FHE (2) H @ W
sin (10008 +05) +1-19sin0, =0-174
5in100-08° cos 0, +c0s100-08°sin0, +1:19sin8; =0:174
0-984 cos B, —0-175sin0, +1:19sin6; =0:174
0-984cos 0, +1-015sin6, =0-174
050, +1-031sin0, =0-177

THF (4) F FHF (3) B FH W
cos 05 +1-031sin6, — (cos 0, —0-969sin6,) =0-177 —1-384
2sin0, =-1-207
sin@, =-0-6035

THFT (3) & sin6, F AH @A T
cos 03 —0-969 x (-0-6035) = 1-384
cos 0, =0-7992
THIFTOT (5) T91 WHHTT (6) A
tan, =0-7551
0, =37°3
7w W cos0; +ive T4l sinf, ~ive L]
. @1 Cp, (NW), -=gata & fega grfti
CD @ F1 fGuM = N37°03 W
T: cos B, 1 A FHIHIOT (1) # 41 5in0, 1 A G (2) F T W
cosB + 119 x0-7992=1-405
cos@; =0-4539
sin®; +1-19 x (- 0-6035)=0-174
sin@) =0-8922
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=cos (180° -8))

[ sin® =sin (180° ~6))
()

e

- (9)

(1)

(8

A ()T F
tan0, =1.9655
8, = 63°2

7 T cosB a1 sin) T A +ive F

s @ BC, (NE)-=wqeter & <nf

) BC 3 e = N 63°02" E

g 3.11 0 5 53 e ¢ o
. ﬁﬁ%@ﬁ,;msﬁﬁwmﬁ%m%ﬁama
o,ordinales) Fa feldt ™ R—

(c

1784

1507

48 % Ae fg D & T R W ¥, vy
mwmq@mﬂmﬁif%lﬁ«ﬁbﬂﬁ
mwﬁmﬁmﬁﬁcﬁﬁmw%lm

i wdwor 115

................. C (1764, 1398)

fegf 3 ferdl et 1 9 I o —
(i) fag D ¥ fAE9iF (co-ordinates)
(i) T@n cD H T
(iii) FT ACD T AA AL AC F1 TEFHA N 38° 24 E A
FA—F 3.45 % 3TER fag D @ 4B ¥ wea & feam B
fagall % SeAv F HeATH B
ﬁgowam=¥=lso7

o 1

&d:

ﬁti'ﬂﬁiﬁ=zg—6=l28
AC ¥ s = 1764 (e %)
AC ¥ Wi = 1398 (@ &)
T DC #1 AW =1764 - 1507 =257
DC &1 w9 =1398 —128 = 1270
T@l CD F FE = -257
CD F1 i = -1270
= T CD i @ =1
aa CD 1 WA fead =0
- T W CD % swiw am g T — ive &
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116 wdaorll
Yan D, (SW)-Tete A fe j‘mmo
_D_1270_4.94
Cpmam‘—ﬁﬂﬁiﬂ-—[" 257 49

a 0=78°34"
@ e fegae =S 78°34' W ,
o W.C.B.=180°+78°34" =258°34

Y Cp 7 i = | () + ()

= Ja270% + @57
- 673500 6603

=1295-7
3@ B9 ACD F WA
T AC T fegm =38°24" (fem ®)
@ CA F1 fegaA =180°+38°24" =218°241
a1 DC w1 fegu =258°34 (S 99 7 2)
F0 ACD = DC F fegam - AC 1 fegam : )
= 258°34' —218°24' =40°10"

3.42‘7Hﬁmimﬂﬂﬂﬁ(mle's Traverse Table)

forelt o = e T 3 W A WA A2 3 O S SRl % w9 # F o @ g
Ao w1 W ey e ¥ e o1 o 39 WO FI e 9 Wen @ gRon wEd 81 gevl wen W@
o ¥ ford Frafafes frafafy” s sm 8— ;

1. HTeN Y@ ¥ | i B0 OHA = (2n — 4)x GHHO

2. Wi Y@ F G A F00 HOAA = Qn + 4)x FHROT

ST W p /e Y@ F A F e 2

3. W.C.B. %1 werga § ot qensil & R.B. 7 &l

4. T T F W oS F AW F Gk 99 FA

5. foFdll T o % T T g fpuE 3R = et qensd % St FIUN F A w0
g & gEwE GEaE 99 Bl

6. T SIS F FEW F YSih B A FF XL A LD T FAN 0

7. WY F T FH, A T GHH G 79 FFR FF S L=0,9 XD =08 T

8. WIferd ST 5 GAH 1 A FH HA TG F YA forg % ITER T P2 (Independet
co-ordinates) 1 TVl ¥ ¥FR il fF Tryef ren tan wew wqaty ¥ @ !
3.43 99 32 (Closing Error)

7 forel =T A T S F R I s g sl fag @ e fre, @ sfa
SR for % it =1 foraro F 32 (closing error) el 1 R T fir (3.46) & A 3R 47 T
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ﬁqgﬁﬂﬂvf’/;““ zfzé'“ﬁ“‘iﬁmﬁﬁmm@mﬁ@-ﬁsﬂufaﬁz(omphicalmemod)
fegen Tl € N
KmQﬁrﬂiz'la‘tE'|1i"§1a”\“ﬂ:"T’m_w‘aﬂaﬁﬁ"‘'3"'1(Algebraics:.\m)
wyﬁa;awamwmmﬁiﬁqﬁmmnﬁ%m
fmaﬁmm:wm'ﬁw“ﬁféﬂm(ma(w)aﬁm
ﬂ—;ﬁmﬂmmé'
mﬁm(s,as)ﬂﬁ@mw%,
A e (Closing ermor) — e= A = JEL? + =p)?
mzﬁmm,mh%ﬁﬁwmau%ﬁ%m
& Fia FO1 6 T T A4 Fw sgata § #)
e FAT Ffe (Relative error of closer)
__ W Rk .
T @ R
B0 e
b ple
mwm(Adjusmem of Bearing)—3f& el a1 ¥ N o —
e T H weE =

B

ATED
R 3.46

zlg =¥ =l

@t Y § T
et T H wEE =

N (FmEd) @y ¥ S =%=e
e Y F aHEfE a1 e S W e e
1. sife=r fafir (Bowditch’s Rule or Method)—3® &Y & s3@w,
fodl o o TR A qAE F H
T P mﬁaﬁaﬂré
-mmmﬁﬁaﬁxmmmw
Mathematically, it is written as—
CL=zLe>‘tl—,
w0 R, g § wwe CD=ZD(,><3:[—1
W W ¢, =Y % i § S
Cp =@ & yuis § W
XL, = s ¥ 59 e
2D, = it ¥ e e
=39 Y@ # wa
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|
RriEieTse wdarr 119
118 wdaoLIl
. =i faramansnkulc)ﬁﬁ??_ﬁﬁ*m— mﬁmﬁﬁmﬂaﬂm%@%wmmﬂm:m-mm
Eﬂﬁi’@/w%mﬂmmwﬁm e i wn=5 =@2x5—4)x90° =540°
= e 5 3 X o e o . I R =540° - 539°58" =0°2" =120"
2 - T@l W A =120 second (—ive)
CL=ZLe"i ) T = +120 AFvE
- . T g— iy o 1200
Cu=ZDe"—g; @ﬁﬂmmﬁw@mimmﬁm-—s--u
& W L= 3% @ e ﬁm%@ﬁmzz:%l
D = 8 Y@ F TF SR TF Rl e = +24
Ly = S 1 o S
Dy = S 1 i g
3. e faw (Third Rule)—
() e e F SR (Northing) § HeEH
= S8 N HITR 1 oy o
T 2 7 e
(ii) Tt qo0 % =R (Southing) F FEA
o I F R 1 i i
. ESEEET R G
: (iii) fHi [N F (Easting) ¥ ToieA
| =3'Hﬁﬁ1'cﬂﬁasting o i F
| W Easting 1 AT ; T IR
! (iv) foel 951 % Westing & T9g"
| _ =8 1 Westing 1 o _ _
| L oes usall 4 A
i T 3R BT FRS (e 3 wRol gr) 4 ' gt *i‘ (7;:‘3‘;' z:'
! T : el wE wren Y ¥ e e ferd T A SR 1w 0, W @ R 2 107 42, +'4” ! §
faftt (Co-ordinate method) & STeifEn F73 % for WA o] c 187° 08 24 187° 08 24
- D 77°300 +24" . 173024
T { wrard (o) | st wror E 940 07" 24 04° 07 24"
AB 66-60 73°31 @ AB F1 3 fegmm = 30030 539° 58 +0°2 540° 00' 00"
BC 135:70 107°42 Tt feagmt @t ToE—
cD 66-30 187°08' L@ 4B W fegeE =30°30 (R ®)
DE 7660 77°30 X1 BC #1 3w fe = AB Y@ %1 v g — o B
L EA 214-30 94° 07" !J =(30°30" +180°) —107°42" 24"
FA—TR A Hvi w1 A =210°30" - 107°42' 24"
=(73°31 +107°42 +187°08 + 77°30' +94°07 ) =539°58' S02A736
A
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\

T
120 el -
Tmcommf&?“ﬁ:"cmmmwﬂ
(0204736 +180%) = £C
280747367~ 18T°08" 24" =95°39"12"
a1 DE 1 97 R = CD T T W g — 01 D
=(95°39"12" +180°) — £D
Z275°39712"=77°307 24" =198°08" 48"
Y EA %1 o Fe = DE T 1 v fegn + 3 E
= (198°08" 48" —180°) + ZE (Ex.)
~18°08" 48" + (360°-94°07'24"")
~18°08 48" +265°52'36" :
=284°01" 24"
Y@ AB F1 W g = EA Y@ F1 ved fegA — F A i
— (284°01" 24" —180°) — 73°31" 24" ;
=104°1'24"" - 73°31'24"
=30°3000"
IR Tl AE Al w W—
Tar s ( Tito ) W.C.B. R.B.
AB 66-60 30°30'00"" N30°30'E
BC 135-70 102° 4736 " S77°12'24"E
cD 66-30 95°3912" $84°20"48"E ]
DE 76-60 198°08'48 " S18°08 48" W 7 4
EA 214-30 284°01724" N 75°58'36" W
et B aRof
@,WWWJ i !whﬁmaﬁvr[ Yar ' (‘Ti ’ W.CB. RB. |
2| adb] TS| 6 .. 3 s |
73031007 | 424" | 73°3124" | AB 66.60 | 30°30700"|  N30°30° |
107°42007 | +24" [107°42 24" | BC | 135-70 | 102°47/36" | S77°12'24"E|
187°08°00" | +24" |187°08'24" | €D 66-30 | 95°39712" | $84°20'48"E
77°30000" | +24 | 77°30°24" | DA | 76-60| 198°08'48" | S18° 08 48"W
94°07°00" | 424" | 94°0724" | EA | 21430 | 284°0124" | N75° 58 36"W
539°58' 00" | +0° 200" | 540° 00 00"

Title of PDF Document
Thisisthe subtitle of PDF, Use long text here.

fieenge wdam 121
| emi@L=lxcosd | UWHL=Ixsing et
| ek e
L —1 N S E w N s E w
o (&) * (&) | (R
—=T""1s 1 12 3 14 15 16 | 17 |
9 p 16" |
/ _ -—
A
3 57.384 = 33-802 - —0-015 = -0-02 | -
A - 30-045 132-331 & - +0-0078 | —0-100
5 X 6-531 65-977 +0-0017 | —0-050
E - 72790 23-857 +0-019 +0-02
A | 51928 207-913 | -0-0135 +0-15
—]
109-312 | 109:369 | 232110 | 231-77 |-0-0285 | +0-0285 | —0-17 |+0-17
-0-057 +0-34 0-00 | 000 |
|
Corrected consecutive co-ordinates Independent co-or
e
M N S E w N E
“*) ©) ) ©) (6] )
18 19 20 21 22 23 24
| 18
100 200
57.40 3380 157-40 | 233-80
30-00 132.22 127-40 | 366-02
6-50 65-92 120-09 431-94
72-80 23:877 48-10 | 408-70
51:90 208-080 100-00 | 200-00
109-30 109-30 231.94 231-95
Hyire st TOTET
By Third Rule
Cr=3xk, cp=InxL
L T =D

L, = T el § e = (57-384 - 30-048 -6-531- 7279 + 51-928) =~ 0-057
ID, = e [ B qR = (33-802 +132:331+65-977 - 23-857 -207-913) = +0-34

steen N F& I =-0-057
st § e qfe =+0-34

5 GRET =+0.057
s WO =-0-34

TN L = A S 1 OTAE A = (57-384 +30-048 + 6531+ 72-79 + 51:928) =218-68
D = GHE i F1 o 4 = (33-802 +132:331 +65-977 +23-857 +207-913) = 463-88
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182 * wdeoLnl
o7 At FER TE— “
3
€, T 4B =0.057x L2, =~0.015
€, @ BC =0.057x 23108028 =+0.007
€, T D =005 x 552" 3= +0:002
¢, @ DE = 0057x2282§1—+0'019
€y T@ EA=0-057x ;l‘g‘j’g:l =-0.0135
Total =0-028, — 00285
—034x33:802 __
Cp @1 4B =0 Mx e =-0:024
Cp T@1 BC =0-34x ‘333383; =-0:100
=0.34x 83977 _ .
Cp @ D=0 Mx e 0059
CDWDE=O~34><%=+O<02
CDQEIEA=0-34><2407+9183=+0.15
Total = —0-17, +0-17
Check— L=57-40~30-00—6-50 — 72-80+51-90 =0
D =33.80+132.22 +65-92 — 23-877 —208-07 =0
E e fag A % ST 91 [ 100 F1 200 HAEHT Geft w51 % Independent GRUT A frehmer 37
feam ™ 7
3.44 8BE B IO
Tt el & 1 deeet e sehedl g1 S fRen S 8 —
1. 31 o
2, RRW (01 hectare = 10,000 Ho?)
3. @ g
4. THE (01 TH = 4840 1 T = 43560 T Fz)
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freremge wdem 123
Wﬂmﬂﬁfﬁmﬁmmf%‘mmmt~

e
—L ¥
(A) wfadta fafi (B) 39w fafe
s R iceicd k| o T A (By planimeter)
(i At TR A I3 l o
) :
e Tt e e Y A
(Entire Arca) (Boundary Area)
v v v v
aeA hife 5% FE ofvd #2 o fm omers fam faere P

(Mid-ordinate rule)  (Average ordinate rule) (Trapezoidal rule) (Simpson’s rule)

ﬁmmsmaﬁ%a‘tmaﬁm(mmpuuuon of area from field notes)

Case L. 8% a1 it & fasfem w6 (By Sub-division into Triangles)

fafr—arft T W T § fFE i e F e e #

et faft =1 1 2 o e e o 2—

(1) TEE—T T & H B9 S st S e, s, o a2t
3 e fora S @ T APRS F WA 7 TR H o i—

I0) ﬁlwﬁl&\rﬂm—,}s(s a)(s b)(s o)
&l a, b3 ¢ B F g
- s_a+b+c
2
T ﬁ‘gﬁmm=%xbxh
el b ="base, h = altitude
(ii) A 1 EAFA =ax b
ST o T b I F W F
(iii) a1t (square) 1 &FFA =axa =d®
& a i (square) F IS B
(iv) ﬁmmm=%x(a+b)xd

T o T b ST F TR (parallel) T A d A1 RN F weR e @ R
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124 oLl

@ wes—fa3 (348) ¥ IFER
oy,0 = SR A (Ordinates) o o,
o - o) o
mg«v@mz}m=ﬂ%3xuz-rﬂ ‘ )

e Xg ———————=|
@ YR W Boundary line ¥ SA-S&
e e W TR e {we FEE T D
D TR wiee W I ATEA
= STFR ABEF T Q%S + SFM ABCD T 4TFS
mml.ﬁa}.@ﬁqa'ﬁaiﬁmwmwtlﬁmQ’iﬁaﬂ?ﬁm@,gﬁ%‘

F

fm-3.48 ¢

T SR
-
10
Femas o 90
( L
D 40
20 [------- c
-50
fRr-3.49
wHiw| T wiEgh | smEw | wwE
(o) (o) | (offsets)
g |
1 2 ’ 3 , 4 l 5
1 |adce 03920 20 [ ow=mso 25 500 — | SFFE =cold
2 (Trap. GCEI | 20@@60 | 40 | 507=160 55 2200 — oo
3 |AIEB 60T= 110 | S0 | 60®=O 30 1500 —
4 |ABFJ 0FMII0 | 20 omool 30 600 —

Title of PDF Document
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50 2500 —
20 800 —

T A% = 8100 7 HX
mmz.ﬁwa.sn(a)ﬁvﬂaam@wqﬁmﬁﬁi N =1

05 v
10> 4 000
R P
755 355 C
.0
g1
500 -~ 8
15 _13ss
F<
275
155 >A
255
A
fa=-3.51 (a)
—
| ot | gREf (o) | smaw | wwd (e ) | shwwwww | gwwer (o )} |t
(Chainage) |(Base)| (offsets) |(Meanoffset)| (Aream?)
() - +ive | —ive
1 2 3 4 s 6 7 8 9
1 [AGAM 15.5qM27-5 [ 12:0 | 22.58@M0 1125 —  |135.00
2 |Trap GABI |15-5T€50-0| 34-5 | 22.5%91 30 26-25 905-625 | —
3 |Trap /BCK |50-0@= 75-5| 25-5 |30-08®W 355 32-75 835125 | —
4 |AKCN 75-57W86-7| 112 | 35-5TMOQ 17-75 19800 [ —
5 |ANLD 86-77= 90 | 3-3 | ow=10-S 525 — 1732
6 |(TrapLDEJ | 603 90 30 | 10-57Wm2S 17,75 5325 —
7 |TrapJEFH | 355760 | 24.5 | 253W IS 20 490-0 —
|8 |AFHM 27.57m35-5| 8.0 1579 0 7.5 60-0 —
L 3022-50 [152-325
Required Area = 3022-50 - 152-325 =2870.173 sqm
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126+ wdeOrl

R TR L
3'“(.)“?;‘“@,$mmmﬁmm

i the whole area into
guoen wen By dividing e ET
triangles)—¥9 Ff 3 Wl & - anfe ®

Y g fag, o, o, W O

, e | S A
fora ¢ for T &, T A "
wﬂmaﬁm%ﬁtﬁtmmmmm

2138 fad (3.52)
Required Area = ‘E x base x altitude

' ' ividi i )—a iy,
wfeyor @y e A farwfed & HOET (By dividing the area into squares)— N
m(‘:l)zimpaper)waﬁﬂﬁaﬁ%afnmaﬁaﬁmmmmél a3 T A e vy

a1 f T fea w21 (e 3.53)

& i aa 2 O (c°mputatlon of area from Plotteq Pla..)

[ \
|
/

LA [

frcetemge wdeor 127
3 o Hifz 31w 99 (The average ordinate rule)
Y agf' 134 (The trapezoidal rule)
. fa@4 (Simpson’s rule)
1:Ms\ﬁa¢"5fﬂw (The Midordinate rule)—g fafy % st 7 forn e P e 30

'ﬂmﬁmi@(Boundaﬁes)mﬁmﬁlmww anit &
R S & A A W % e e aﬁﬁmﬁﬁmﬁ%ﬁ;m)#m

fRm-3.52

o 0}, 0, 03, .........0, = BNE S (THH T W)
e & @R (FifE SFH) F = gh = d o

Ll Iy b, By =T FE 3 (mid-ordinates)
m=h|xd+lq><d+ ........ +hyxd
=d(hy+hy ..t +hy)

o SRS = 2 TR & W F g« 7o Fe s WA

2. 3ivaa @IfE 373 P (The Average ordinates rule)—34 fafr grT et Frrer & fod 0t aw
e 2 foR it 7T 3 Tl i e areh Yan el ant ) sneR e 9w sue ani 8 |t s
& 7 m ¥ el W e si A S (R 3.57)

fora-3.53

(¢) WU Yard wifeet aar sl i e (By
drawing parallel lines and counting them to rectangles)—% fafe &
TR A 2 AR T GHAE TEr g o S & 2 fE T

T Y TR W T €12 A W # g e 8 W
et fremrer foran wmen & (9 3.54)

Required area= 3 Length of gles x

Case II. 39T T@T T @HEHT GRT GG (Area from 'ﬂ
offsets to a base line) - gj
¥ fafy & swfa sner Y@r @ & @ 99 (boundary) ¥\
TEF TF YA S (Regular interval) T A ST &1 Srret

F wm e W P d w S 8—
1. 7% e 3% 99 (The mid-ordinate rule)

Title of PDF Document

04 0 0y 0, Os
I 1 :
fRom-3.57
A 01y 03, 03, w0y = PHE ST (FHA T W)
A SR Y@ AB F A =1 W
| I F TS =n

HIfE S F TSN = n+l
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| 8
Rratgemse wdaor 129
128 wdamll S T S o1, 03, 03 = T T FAfe 51
jdal rule)—7e faft 8 A 2y Al (i , 3% N T Ty st -
s "E““Qilmwmm.sw oy d =8 S (A B 3 5 ey oy
%gmami@% El fa,}F,ﬂﬁf—lAF‘eDC=AF‘DC3‘IQEI'J»?H‘FeDEFW%ﬂ.uﬁ_‘
. T P
i, AFPC® A A1)
&7
% FZDEFWMW—SXFdeEIQm
- =2 <2
‘-——_d—_.{ o 3XE2X2d-—§x{Q_ﬂ_;& x2d @
3. N )
P it (1) T (2) “ﬂi‘zm?%mammmﬁmm,
=l 2 02, 03, sl 0, = : Ap= . 2
o -2 A R AR T i wf{"’_ 2 }’z"
mmagﬁa'ﬂﬁﬂ'ﬂ=ﬂ%%xdm 7 | < =§(°'+4°2+@) ~3)
e i ; e g@m,mm%E%ﬂﬂfaMmmﬁmm,
L P L 42730 4oy +ox) A8
e £ = X
0"2+ szg(q +40, +20y +40, + .. ita)
st T =g = g
b 2 =%(q+0n+4(Dl+04+._...)+2{03+05+_____)
~d <
, Wm—i(co.o+2Q;203+ ......... +20,_\ +0,) o TotalArea=C°m"24 Dot opsdatc bt i
or Total Area — Commondistance [y o ginate + last ordinate + )
g : ? \ : 2 (sum of other ordinatey m:%;ﬁ%”‘mﬁ;'éﬁfmmmmm}]
4. foemmram (Simpson rule)—39 faf& % Fr=rfd & =T Sl ﬁﬁﬁw#ﬁmaﬁﬁ]ﬁ . =
STl | @ (Boundary line) Wi (parabolic) 21 mzwﬁﬁmmmmﬁmmgj (Comparhom lstween Tenp al rule and Simpson's rule)
ST F < Y W T B 9 (curve) B9 €1 (£ 3.59) | s wgs l Revrwe @ fraw
f ST SR R . |8 e % s wife o 3 il 9 e awh(@f R W Bew e O v e
i el \\\ i T F e Y e s @ (Parabolic) Wt Wt #1
o u || b - [T Frm Fcrl ot fe st A w3 ford v Frm 3 vl W S R S A (0dd)
E o
ST W &1 \ o T 1
i 5 . |79 fafer | s erwe T e R ™ faft & WM R I (Accurate) ¥FEE FW
g 21
L - Wity JATEROT (Worked out Problems)
Rer-a.50 mgﬁmmammﬁ(lmwmm%QﬂmﬁWmmmrﬁat
far 3.58 & amem '
WUDcmﬁgEtgigzmﬁg'wAcaﬁFw*aﬁ?ﬂnWW 0,2:5,3:50,5-00, 4-60,3:200
TR el e, e Y @ e ol onfEd wER 3 W & yww Fr B g T SRR—
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130 wdwo-ll
(a) A HfE I frm ¥ (By Mid-ordinate 1:ule)
(b) st ife 3 Frm A (By Average ordinate rule)
(o) TE =g ¥ fraw ¥ (By Trapezoidal rule)
() feewe & R/ (By Simpson's rule)

c‘__ 10m—={

fRorw-3.60

—(a) TR o Pt ¥ (By Mid-ordinate rule)—
g Wife FF—
= % —1257

;.Z=¥=3~omﬂa
W =£+2_5@=4~25ﬁa
X =5-002+4~6=4_80,ﬁa
hs =4'6—;3'3=3-9rﬂa
K =#‘3=|mﬁm ‘

T SAFE =10 (125 +3-00+4:25+4-8+3-9 +1.6)
=10x18-80
=188 7 Hiex P
&T—(b) 3irwa ifE 3tw Fraw § (By average ordinate rule)—
kil d=10eT , n=06 (G F §&N)
Fife SH B G =n+1=6+1=7
L= 3R F e =10% 6 =60 HX

_go[0+2:5+3-50+5-0+4:60+3-20+0
o e 60( : ) v

=60x__‘8f"=161~14arfrnzz

FA—(¢) HUETE AgYW & FaW & (By Trapezoidal rule)—
d=10 9= (Rar #)
Fa m=‘2—°[0+o+2(2.5+3-5+5+4-6+3-2)]

=5x37-60= 188 & Htex
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@

e Fora® & (By Simpson’s rule)—

frdietemge wdaor 131
d =10 ey

Ll
Wﬁ“m

e AAhE =

]

[o +o,,+4(02+o4+,_,)+2(03+05)]

Ll

O+0+4Q:5+5.043.20142(3.50 4 4.60))

(4280 +16-20)

|z wis vz wis

% 59.00

=196-66 T ey

sareeon 2. e TR T R O SRR (1reegular) Wi e 8t 3 fre v w15 e F
@ ferd (3 3.61) (i) 3-50,4-30,6.75, 525, 7.50,3-80, 7-90, 6-40, 4-40, 3-25 T

o T, T T A S SR SR @ ¥ At 3 dwer e e g wa SRn—

(a) T = qofst % W R/ (By Trapezoidal rule)

(o) fEeRT ¥ fr@m | (By Simpson's rule)

FA—(a) Ten A F FrEw ¥ (By Trapezoidal rulé) *

kU

d =15 "X
ot A = 13[(3.50 43.25) 42 (4-30 +.6-75 + 525+ 7-5+ 880+ 7-9 +6:40 + 4:40)]
- %(6»75 +102-60) =820-125 3 X

(b R 36 Frem & (By Simpson's rule)— et % Fraargar, daet it o 33 & fodl $ife

S T T T (odd) BN =i g A T i S W S T (even) 1 THEE A T
¥ B T 01 B HE T 09 T e F Fraw | fwe T R TR a9 Fi §em09 7
1o%mmmﬁwa§ﬁm%ﬁwﬁmm|

Tafer Hife TEm 01 |/ 09 T F HIH,
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4= %[(3.50 +4:40) + 4 (4:30 +5.25+8-80 +6-40)+2(6-75 + 7-50+ 7-90)]
:‘—3-(7-90 +99:00 + 44-30)
=756-00 a1 Hel
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132 wdaorl
T He w09 2 10 7% F &R,
A2=L25_(4.4o+3'25)=57‘3saﬂ et
T 8wE = A+ A

=756.00 + 57-38 1 WX

=g13.38 7 WX
T3 @ﬁwm%aﬁmﬂmﬁnaﬁmﬁﬁ@nm(s.sz) ‘
e gl (.tﬁa) 0 5 10 15 20 30 40 60 .
wga (o) 25 380 460 520 610 470 580 390 2

wm,manﬁm$m%ﬂameWl
(a) T IS % Fraw | (By Trapezoidal Rule) ‘
(b) famyse @ | (By Simpson’s Rule)

o

o 5 10 15 20 30 40 60 80

| | . I m - |

] ! T " T 1
f-3.62

T (a) O S & Fraw A3 5 faw # fewrn e € e @ee d 9 w9 6
SIS A ¢, W @S @ G0 @9 9% SR 99 €, 59 FHR 9hd @6 4 6 @6 5
SR A #1 G YR SAwe F1 A 9w F At Sohe F o S :

T GATA A=A+ Ay + 43
wet A =TS AT T G, fred S =05 WX
Ay =ER S S, ol simme =10 Hex
' Ay =t am @ deed, fa s =20 He

By Trapezoidal rule—

A,=§{z-so+6-w+z (380 +4-60+5-2)} =89-50 a0 ¥z

4 =12—0{6-10+5-80+2(4-70)}=106-503'f baiced
| A3 =%{5-so+2-20+2(3-90)}=158'00a1i T

| 2. F A% A =89-50 +106-50 +158-00 = 35400 = Hex
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Rririemee e <133
() By Simpron’s Rule—
Y
o e A 3{2 50+6-10+4(3-so+5-zo)}+z(4-5o)=s9-663’f’ﬁ'c'(
_1o y
o AT Ay —7{6-10+5'80+4(4-70)}=l02‘33wf"ﬂZ'{
_ _2
JUmE e ,43_T{s‘so+2~20+4(3-9)}=157-33m1rﬂzt
g A=A+ Ay + 4y
=(89-66 +102:33 +157-33) =f ey
=349.327 et
, gaiea IS Bt WETTT & orse B Hor
34 galculation of area from Co-ordinates)

(
el R O AR R e Sl e g, e e 3, s < B o

Wmagﬁﬁmmmg.wmﬁmﬁﬁ'%mﬂm‘ LR S
g#@
%(Pmcedure)—ﬁﬁ 3.63 % IT7ER A T T 7w #) o ¥ v g g e
W;ﬂatamwﬂﬁiﬂﬁﬁﬁéf%mﬂimaﬂm,zﬁfaﬁ%mm%tlﬁﬁﬁ

(3.63)

T~ d
Yo M ¥2 v
g _
e—Xi— o
24—‘
2 =
x:L—.[ )I
fa-3.63

o 2 ot 3 o1 g e g, 30 T T T € e R fergalt P ST (+ive) & A
T fag WgW (NE)-=gafa & 21

fag fmts
I (x) THE ()
a 0 Y
b X N
c x »
d X3 »n
e Xy Y
f x4 0
g 0 2
a 0 )
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134wl i N
@) Determinant % ¥ 8 @ W [ M i determinant % ¥9 ¥ arrange wry o

0 L0
" N 2N /y. ” N i b g d ¢
Yo 7 52 L ) 7 g 2 i & 7 630 N\, 4.75 ‘5 £ 8 .
X P ’ L, i 0’,/ l 523 5.50 >\ -ﬁ-, 0 ) 25'?5%\,<M\<_0‘\<0 / 5.25
0," X Xz” X’ X7 M { OS¢ N\ 4050, 40-50 /\0 ,\'\ 0
|

0 0
d it R firett S PR 9 1on sy
; prqe ) o w0k IR A T e S ? ot soll gl N
1 s 3 am =3P b3 | gp =S SGRRA0 + 63081270 + 498,35 55°0% 36, 4050 4550 8 6 0 + B0
HA R ! =2g.sl+52-55+l21413+210-60+l70-10=613.26
<l T AR dotted TIFY R frer X Pt = o e I A Frewen s & ' mmﬂﬁdvﬁeﬂﬂfﬁﬂmmﬁMﬁmmmm“
am =10 £0=0x6:50+3:50%4:75+12-70x5.20.4.25.50x 4.20 + 40.5 x0 + 40-50x 0 + 0 5-25
20 = 0.0 +X) )+ +0.3p) =26-13+66-04 +10710=199.27

a e = L (2P - 20) ¥ - 27 - 30)

fordetemye wdaor 135

A

m—;&mmwwmwfﬁ?ﬁmjﬁm@— | = 161326 - 199.27) =206.995 f e
W () 0, <SS <127, 255 40, A Y

waF (o) -5.25, 650, -4.75, -5-20, —4:20, j‘ 3'“.-,qmiimi{W!ﬂM(calcmmenmmv«uW)
mmmw‘mkWMﬂmﬁim%mﬁml ] farct o < T Y@ % A A fre fafkl g e 2—

1. fadieh faft (Co-ordinates (x, )
5, siegie A ga@ A fafH (The latitude and double meridian distance)
3, stk el e AR &Y (The departute and total latitude)
1,izmimtﬁmm‘?ﬁ'm,ﬁ§mﬁm(r lculation or ion of area by
co-ordinates)—
L whwar—aig Hien Y@l # 98 fag <t ¥ sifrr ufvmm (West) ¥ foor &1, 395 Tad & Tt wATE
0 55 127 255 0.5 frfgi® (Consecutive co-ordinates) i T F1EUi® (Independent co-ordinates) ¥ agen a1 € ao q&1
Re-3.64 fag ¥ FIW% (Co-ordinates) T8 o A ¥ it o7 woft fargall & F¥wi (co-ordinates) ST
g ¢ %1 o fag A 4, o A (Hive) B W vt weqol wren Y@ wem wgata (NE) ¥ a0 s

¥

farg [ :
| X Y

a 0 5.25

b 5.50 6-50

c 1270 4.75

d 25-50 520

e 40-50 420

f 40-50 0

g 0 0
a 0 5.25 J o
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o r
| frdreiemge wdaor 137
] £0 = (300
136 wdaoll ﬁmtl 03 1(22 "“08+304><423+553x300+557x300)
e FrE A demmmanl ¥ | =122400-+ 1285924165900 + 167100 - 583992
Yl \\ \\ \\ ﬁ?‘ é el = (EP ):Q)
\\ \ M “‘(642“35—583992) =29221 = e
m'?t & ‘ -
¥ solid lines T SAHT ﬁi‘mﬁ 1 amE ¥ T artk “‘1 e 2T 2 ‘l:;f I ABCDA T Wit 5 Pt 1 s e e ra, v ot
yP= (}aXz+h‘3+Y3‘4 ;ﬁ:m { =t T
R T R
gmmwdmdnmemsmﬁi‘mﬁ bl 5 ‘ pers -
. Y0= (r,\q+vz}’3+Y3YA+Xd)5+XS” i —\[\ b Sl
» N
ol dpee =1 (2P - T0) =i HeX n D — 8 E w
. co-ordinates), 31&7¥ %
T 1. T A AW X 4BCDA g :m“‘“r“_s‘is @ ( “‘1 225.50 1o-<h
(latitude & departure) Freem ¥, T Y@ F1 & 245.00 210-00

150-00 110-50

v N w ' | 170-00 220-00
4 o )
4B “’: 249 | fag A 3 e LA (200, + 100) TR §3 ey et = oy Frey R A e et
BC 1 2
2l
P 123 4 el
DA 0 257 /ﬂfg'" @ Consecutive Co-ordinates Independent Co-or
; ' [

T T e (S, ) S 92 AN TE ABCDA F T FA & ferd i y x y x
ﬁgﬂ%ﬁimﬁiﬁmﬁmaﬁw%lww%ﬁﬁﬁﬁAa‘omﬁ—vﬁﬁi‘mﬁmﬁmﬁi’m /A—’ 30600 +300-00
1300,+200) it et SRR % orgerT T T e B AB +225.50 +120-50 +525-50 +420.50
farg | Yar v frvid ar ety c BC 24500 +210:00 +280-50 +630-50

7 Consecutive co-ordinates B &b 15000 _110-50 +130.00 +520.00
L = ). W 4 DA +170-00 22000 +300-00 +300-00
A |48 +108 +4
B | BC +15 +249 BC B qeft el 1 determinant ¥ ¥9 H W@ T
C CcD -123 +4 CcD C 300 ;25,5 ‘28045 1}0.00 200
D | D4 0 -257 DA D \ s > & N N
A : A /’/ ,’/ /« "r
ﬁ.a“m : g ¢ 300 420.5 6305 520.00 300
o 3 $P = (300 x 420-50 + 52550 x 630-50 + 280-5 x 520-00 +130-00x 300-00)

D A
300 408 423 300 300
7 bid e b
il -7 e -7
P vz e -7
.7 #5 s e
300 304 553 557 300

ZP =(300x 304 + 408 x 553 + 423 x 557 + 300 x 300)
=91200 +225624 + 235611 + 90000 = 642435
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= 126150 + 31332775 + 145860 + 39000

=642337-75
= (300 x 525-50 + 4205 x 280-50 + 63050 x 130-00 + 520-00 x 300)

= 157650 + 117950.25 + 81965 + 156000
= 513565-23

z0
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138 el .

_lxp-30)
Fo EARA 2(21’ 0

1 (642337.75 - 513565-25)
2

=64386-25 = HX

R ) & -
3"°(glm?o?Am from Latitude and Double Meridian Distance (DMD)
i idian distance, DMD)—
Srgrter W aresiver fafT (The latitude and double meridian
iﬁﬁsﬁw:::ﬁﬁmw%m%MmﬁﬁAmmmﬂﬁsﬁt&mms‘my)h(
) 7 TP AR (Meridian) W 36 forg & TR (Pass)miImWEﬁ‘ ; W‘m‘“‘fﬁl
e AT 7T IR (Meridian) ¥ WEA W (perpendicular) T TR g (Meridian distance) ey
(| thmﬁWﬂ!:azﬁfﬁgsﬁ%wuimxﬁ'zﬁ(Meridiandismnces)wthﬂmwmm
iR g (DMD) Feema &

et @1 F1 DMD et W e §—
W9 g F DMD = ¥eq §l &1 qeih
(Depature of [st line)
fawa g1 %1 DMD = Y99 991 %1 DMD +
Yo o F g + &g 95 F gE
DMD of 2nd line = DMD of preceding ling + departure of preceding line + departure of line itself
4. sifem g1 %1 DMD = 3ifaq 3@ #1 e fawia fog & @ |
8T @t Ao
WieHaT (Procedure)—
1. ¥&F DMD F! 386t oIET & a7 F o0 F
2. gt ARG @SSt A H
3. 39 AN F A A & TR @
4. Sl 9RO ST FEH S FA WA A Y@ F AT F @ AR
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+225.50
~245.00

+120-50

+210.00
15050 ~110-50
DA
- +170-00 —-220-00
= A=t T (DMD) #i ory
@1 4B # DMD = +120.5
@ BC DMD = +120-5 41205 +210-0 = + 451.00
@1 CD % DMD =+451:00+210-0-110-5 = +550-5
@1 DA F DMD = +550.50~110.5 -220-0=+220-0
— ] o
; swgiter (Latitude) | e (Departure) DMD et R = col. 2 % col. 4
| svgir (Latitude)
a8
1 2 3 4 S(+) 6()
|1
e 4225-50 +120:50 +120-50 2717275 —
sc| —245:00 +210-00 +451-00 = 110495-00
| -15050 -110-50 +550-50 = 82850-25
i +170-00 -220-0 +220.00 37400-00
| DA |
+64572.75 | -193345.25
Algebraic Sum =-128772-50
Note—Negative sign neglected
2 x §A%E = A 4
dpre < 1287725
2
=64386-25 1 WX
350 &rpeT @ TV, AT 7 YD TR
(Computation or Calcul of Area from Departure and Total Latitude)

ﬂwmwﬁgAmmﬁméaW(Mwmmﬁm%mmm
(Reference meridian) 9 & farg @ TR (Pass) T & (3 3.67)
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wfwar—

R-a2.67

[
|
|
|

1. WY g & (origin) F HAH (reference) ¥ YT fag (station) & FELUT i, Ry
SRV (Total latitude, total departure) & &3 W3 #1

2 @ i T W T g W e @ S qee %1 dieta A g R s @

3. o ¥ T AT Am R e g F oepl st o ST R

4,78 Yo 39 507 4 @ T aawe WE o 2
5, 39 SIS F S, T YE 1 A R

:

{
\
{

TGO 3 A T F] e T FA 5 (e Fre e ferd 1, Pt 9 wew

@ ¥ daee T A Fea)
4B +225:50 +120.50
BC 24500 +210-00
o} —~150-50 ~110-50
DA +170-00 -220-00

TA—fag 4 % Hed # v} fargell & e 1 0 S 9HR #0 d—

Total latitude fag B &1 Toqol @iaiwl = +225.50 (& 2)
Total latitude 573, € =1 F9g0, <1871 = +225-50 —245-00 =—19-50

Total latitude famg D %1 7 ST =+225-50 ~245-00 ~150-50 = =170-00

Total latitude fa7g 4 %1 FPgvl 1890 = +225-50 -245-00 —150-50 +170-0 =0
S 1 AT A g B9 = A8+ BC=120-50+210-00 = +330-5
S 1 A A g C R = BC+CD=4+210-0-110-50 = +99.5
S 1 AT WG D W= CD + DA = 1105 -220-0 = 3305
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. .mﬁsﬁumm,qw—mugbzmoﬂz "
ﬂﬁnﬁ.'( it AW 0-50:-99.50
T
e | s |t | waar T
e (patitnd®)| (DPAFUE) (SMIon) | (Totalfreygey . ol g
J T col. 6
B |
\
//z'/‘ " 4 ; ) (@)
P R —35 | 6 7 8
7!0/ 22550 |« #120-30 8 4225.50 433050 | 74527:75 | —
Jo | 500 jpi0-on c ~19.50 +99.50 —  |194025
| 1505 ~110:30 D -170.0 -330-50 | s6185.00 | —
oA 2goi00 | 2200 |4 4 7 g vesfsuri 113 by
//___’__\__Q Total | +130712-75|-1940-25

s A4 = + 12877250
T A% = col (6) F ol (7) sty any
EELa =%x 12877250

=64386-25 3 ey

.51 mgﬁds RraeeEe (Some modern theodolites)

e T A T ST T S 8 2, 39—y wwed w5 s ¥
fer arraferen TG T ITHT AT o6l ST 21 Ferdenmee = st 3 e 1 37 s S
ﬁﬂﬁaza'@‘\’ﬂ(totalstation)iﬂmmmﬁlmﬁﬁ%wﬁmm‘Gﬁ%fﬁi
el S 1 S 36" T Y@ T R s T e fedese 12797 3 & form av g
¥ W A TEAF (double reading) THER F frdiSieigz forr =m 15= 208 B &, 7 5T &
foril YRR, AT (optical micrometer) TR WK ¥ AR W e faisene § e A
i E—

(1) 9RF HH Tek SR A A 92 dn

(2) T sivifba 2 Hie F 0 R ¢, T Frow w5 wE w2 R

(3) sivifFa @ & SF aFFR % TEAiH W 983 ¥ R microscope TR &)

(4) pota; we-ww o e e T &

(5) $791 magnification I=4 e = Bar Bl

(6) 3 T ferggdta Wt B &1 ,

(7) 351 ®Ife & micrumeterﬁﬁﬁﬁ%mmﬁm‘amwmmﬁl

ToT: foriteremse 1 seim i T ¥ ferd e s )  fre @ A Rl G
A F—
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wm%fuﬁs\a@ﬁﬂmamﬁtmﬁfhﬂmﬁwﬁ%w
i mwm(vemier)ﬁ%%'mm%m Transit Vernier Theodolite gy N\
v e g F S T ‘

(2) e RairgteTs (Micrometer Theodolite )t H0 T FAR B o |

4 m fe o A frere,

i T ¥ o ez & af o 3 T W AL Ry
frdreiege % A |/ S S 21 3f% optical micrometer ] uawvamﬁ?ﬂ afiren aftgean '&Wi
e %1 2 £ TR F O ! !

(A) AT & uEEEs faarereTge (Watts Microptic theodolite)—M/s Hilger and Watt’s Ltq, Km‘i
Wm%?ﬂ?mNo,1,No.2,HNo.5ﬁfﬁﬁﬁﬁﬂﬁ%lmﬁlﬁ’lo—l T agmy
e S &, 3 ST | 8 & T No, 28701 20" 79 W WG 3 8 I wwyy
A 5 TF F TGAF ST | TS N Thd B

(B) Wild &1 T, RIaeYeTTse (Wild- T, theodolite)—FH SR ¥ feeiieme # Sril o (W) Fiay
= 2 &1 dfes 37 T =7 90 o Wt HeateR g6 70 fotho T 1 A B1 T A I H ey
BN SR R 1 T 21 SRR aw gl ¥ Tt fore wed & <0 i oxeen A B

T 148 forfto Tl T P e ATeft G R @1 T SRR 1 % o 9l (axle) 3
(bush) 3 ot farafen =1+t e &t & e T ¥ AR % B0 WA F=01 A S 21 B H I
bush ¥ e 1 3 foam 2 & iR ww ¥ g0 g M Frf S 21 Heafen st F wne iy
ol Fae e For ¥ & e M U9 S 21 36: 39 YR o (Ferese # direction theodolite 9
21 39 YR ¥ fadidiense # A W o uERE %1 g 9 € fEeiese e S 9 W g
R 39 frdidiese & 99 W 20’ ¥ IR R FYE a2l

(C) Wild 1 T; URY[E farareiemge (Wild- Ty precision theodolite)—T& ¥4 ¥ 9 Y 3
forirSiese ufty w19 ¥ ford s foran < €1 5 ferdiiense § Seier wither qen difest 99 w9 H9
B &1 309 TR F fadeanse ¥ dfa @b 3 4/ FafE Sl G W 8 T TEdiT I ST HE
IEiF B TGA F 79 optical micrometer F FaEA Bt Bl € IUH YA AN F a9w 4
automatically Hfga & = 21

(D) Wild T, W3 fasisienge (Wild- Ty universal theodolite)—9@4 9 | 39 ST 1 Wl
Astronomical Observations @ & ferdl st faan S 21 38 Sweho %t optical micrometer F1 @@
Of  format T & 0.1 0% % WEiH B T G 1 FAR g9 a0 e g9 S T reading
micrometer ¥ equipped E14 & ! Fer 4 WEAH F TEANA W B 8

(E) i faaieiemge (The Tavistock Theodolite)—3 YTt 3 forireramse # weafer 39 7

i1 1 7o 35 o B 3 5 R 1 o Wi T S e & e 0.25 T 1 A 7 TG/
1 HH #1 W H gt F ol A # e a8
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RrAEIETEE (Electronic Thedolite/ isasibaathin
350 e TR T 4 " it Theodolit)
e T T Rkl —

ﬁﬁawqﬁ%mvﬁmwomiqum&ymmi 1 N & wafer wit wrd afegga
A e g T SR H A s ﬁ;:;’)fééwmtlwﬁamsm.
Rang 1 s 17 TF { i ! g
7;)?':*’ T-1000 Electronic Theodolite " ! e, e o e
(B)Wild T-2000 and T-20008S Electronic Theodolite
wild T-1000 Electronic Tt:odom.

srrgi@nse “THEOMAT” & 71 § .
- f'r—l()OO T Elecronic T § i{;ﬂélm #1e frdniz 3 e ™ T R
o eeieTEe & W TR el W & 7o L cp Processing ¥ ford et fed o 1
@ FET A bright, contrast W1 correct image 11 21 4
fepdreremse #1 focussing 318 B F F0 targer arm
. Pointing ST fast H W Fahelt &) - . ikt
afs F FHA T G A @ o e ol o
¢ fadiEiemse [ control panels ¥ =1 2 31
50 YHER F [AISeee ST & sl viwe @ vim e o g 2
9% keyboard ¥ 6 multifunctions keys Bt g1
10. TEA: He F T The SN F-wie w1 s i
. IYFTT B mﬁmﬁmm%mcolomw&ngm%l
12. g 1 AT FA F AU TH absolute electonic reading system T 3T 21
13, fREt ot YR 7 initialization procedure F SvEFA TE B 21
14, STEE | Switch On %% RO g1 1 gwa 21
15. WA H AEE | Update fF 1 v 81
16. M&T H1 Display 1" & gl 81
17. Face left 9T face right & deviation 3 1 ¥ 21

3,54 T-1000 RRrAIEeTIgE & WANT (Uses of T-1000 theodolite)

R freese T-1000 91 “THEOMAT” % freifefan s #—

1. F0 A9 F ¥ g7 rka @ A e w R

2. 7 W19 % ferd 39 % W Distomat | T T

3, Data gcquisition 3 T3 T9H! GRE3 ¥ Conneet fF St &1

4, " THEOMAT » $ Computer ¥ connect ¥ ¥ f&d RS 232 ¥ W e S R

Distomat—3 Wild 3R fe T Yoiga 38 39 & S Wild 310 ST EDM (Electronic Distance
Measurement) 3 ford s fepen i 81 TG Wild &7 EDM ¥ Range F1 Svere #—

368

©® NS M s W -
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D1—1000, DI—S, D155, D1 4/4L ete.

7 @ EDM ﬁmtéﬁwﬁﬁﬂtmamhmsnmﬁ

Thus the combina
Station.
3.55Wild T-2000 Theomat .
. 1 % fFrefafad &8 T 8 —
T(S%%ﬁﬁmwmmﬂmmmh
(2) T8 Microprocessor Controlled Angle System T o R
(3) Opto electronic scanning F T & absolute e ST Fdl TR §1
(4) Circle graduation error W T el T
(5) T B T A 0 e o www
(ﬂww%neomﬁdisplayﬂmﬁzﬁmwm%n
(7) Circle reading 110" T display ¢ T 1
(8) =0 uReea 2 01 finfte 7 Hfam # T
(9) & Theomat self indexing maintenance F Tl €1
(10) ST F FTE [ F0 02 mode F T THA 1
(11) oot ITHT TF central panel | F2ra B B
(12) ¥ T T TS TAH W SR A RS 2

ion of T-1000 theodolite with the “Distomat” becomes as E"“'*vuu TW

wq @ = w3 o e vy F iy
ﬂo record features of the ground (up-downs
Tapogmphicui Survey( -

set out alignment (such as—roads, ry;

I:BY be used by Archacologists to mcor:l:::"“?::xs- boundaries)
1t i also used by police (crime scene, inVemigaxiuni
f May be used by insurance companies 1o ko i :
| ﬁaﬁ@gaﬂ‘qﬁm M/S Wild Hee;
l ﬁgﬁaﬁ T 2
l L A 4 @ T (To work in team)
y
|
|

T —
of landy

LR R i e

-3

Casurement,

; i s ST (Planning)
: W TS A (To be careful in observation)

(13) 50 & 9ew, SH—THe correction, additive constant circle orientation 1 HISRY Tdl Fgy

fm =1 w1 21
(14) T TN T I T T TR A feei & 5 )
(15) SUHTT S switch off FTH T T Jeyor guied @d ¢
(16) 7= 3801 S positions ¥ ford ST &1 9 79 ft a8 IR TANHT T 2
(17) ST F switch, automatically off & ST €1
(18) STFIT F switch off time select 2T 1 TaFall 21
(19) Seur 1 FiE T T EE 21

(20) 3901 1 ORE 03 ¥ connect {41 571 e & 741 RMS (Remote Measuring Measurement) 3|

ST fan o g g
3.56 TIeeT ©$IH (Total Station)

3 T fadisiense % W19 serERTH g0 H9% (clectronic distance measurement) (EDM) &
HEY T e S, 1 39 S TR @ 5 G I e R (total station) 3 AT Y qEHR

1 5] wer & sifew @ SR (horizontal and vertical) FTUH 3 S T4 ZRA (slope distance) a1 |

A St S H A S £ Total Station ¥ AR AEET (microprbcessor) i ceicakiRen il

i ns) FELE (computer) T ZIEH FI A6 FT TRM (map) Rt forr
(developed) e 31 geal €1 Total Station F1 (remote control) AZZ F F9e observer & control & il

(recording) FT T (calculati

g: W%ﬂ%f‘aﬂm- -a."unan)ﬁ‘? EFdl el B
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;ent temperature | Measuring : —20 1 50
T e , | S
rang
(Total Stﬂtiuh) Storage : — 40 to 70°C R
s . " —40to 60°C
4 l Nt olescoPe Magnification : 30 x 26
d ed B troni ¥ . e
ofterd (Introduction)—3TSH, ™ gfE Ejﬂ:m5éa§m ma; i @(:éﬁ:;lc tola] s'&linn) ;l‘ear objective aperture : 2mm |36 mm
. 3 safas rtest focussing dj; .
fesfiee faareremse (digital theodolite) 1 o g distance : 1.7.m 1.9
mmmammwmaﬂammﬂfwm%” B | Level vial Sensitivity of Teyel v; i
o chﬁhwﬁwmilmmmwﬁ@'mﬁ@:ﬁm%§ 5 | Leve s vial 3 2|30/ mm
haracter, 4-Line . e —first
:;c e g & e i A 1 9701 19 rnge) T i 42 1:?;;223?: e, Sensitivity of circular level vial : | 10-
mw&mﬁmoﬂﬁtlﬁmamml"aﬂ;ﬂwﬁﬁm Tasy 47 mm u vial: (10’2 mm
dr ol G A ST R W€ TF FgH Hem ST € : . ‘ ) ification -
Srew S T e w9 Y &% o e fafe $erwEfn ST SH—Topographical SurVey‘! s | Optical plummet "'f“g‘“f":""‘m 2% 2:2x
wTw, o[ a9 9\ T #t e 2@ (setout/alignments) ¥ ford fopan ST Uk AIChaeologim Field of view : — 5°
2 execution 3 feTe st faven < 1 v e fere, 7 o, e <t el 3 e, o < vy Focussing range : — 13 m (fixed)
foFa ST R1 Image : Erect ot
o g Fe dew R T @ & AN Leica TCA-1800 T NIKON C-100 § Accuracy : At1-5 m instrument h
. . N
specifications &8 T ¥— height : +0-8 mm
Table : Technical specifications of Total Stations TCA-1800 and C-100 7 | Display LCD : 8 rows of 30 characters R
SNo.,  Item |  LEICATCA-1800 l NIKONC-100 Keyboard : L 2 a 16.ch x 4 lines
1. | Angle measurement | Reading system : Absolute, Incremental encoder ?oadable and switchable keyboard
= : P in both faces
continuous, diametric 3 3
Unit of reading : Degree/ Gon / Degree/ Gon / 6400 mil 8. | Weight Without tribrach : 0-9 kg Main unit : 6 kg
6400 mil / V% Without battery : 0-3 kg Battery :0-4 kg
Least count : 17/0-1 mgon 9. | Battery Ni-Cd, 12 V/1-2 Ah Ni-Cd, 7-2V
Accuracy : — 50r10” (360°), 1 or 2 mgon (400 X
G), 0-02 or 0-05 mil (6400 mil) 2¥ed €I & WA (Uses of a total sta?lon)
Tilt sensor : — 6"/19CCG/0-03 Mil 1. To read the slope and distance (?ifiﬂl qq 2T TGH)
Working range : — Liquid type 2. Co-ordinates measurement (Fqafe TTT)
+3" 3. Angle measurement (9T HITT)
2. | Distance measurement | Range (Horizontal/Vertical/Deflection)

With circular prism : 2500 m
With 360° reflector : 1300 m
With mini prism : 1300 m
Accuracy : 1 to 5 mm + 2 ppm

Measuring time : 3s

With single prism 700 m
With triple prism 1000 m

+(5+5 ppm x D) mm
(at— 10 to 50°C)
4s
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M

4. Distance measurement (§f{7ﬁ 9T
5. Data Processing (©T2T Srafem)
6. Mining (& geamon)

7.To develop a

it

W ww R

ap (RN ST .
i ST | W

HATYAT (To read the slope and distance)—21ed VYA | THA 1 ST

fop et  fegamen an 2, fot ot target 1 311 G0 T Fifem g W g s | Aaw
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wdeorii |
Ly Line of sight !

Target Reflector

Vertigal Plumb

irection of
North direction o‘

0T B IR fewm

R |
Fig. 4.1

4 |G (Co-ordi !?”:‘mﬁ‘g%Coﬁrdinalesﬁm ;
mmﬂmfaﬁmmtlaﬁwmqﬂﬂrkﬁwz\mﬁmﬂawﬁ@ﬁmf‘aﬂmﬁh
Co-ordinates (X7 a¥ Z) a1 Swl-ficen, Wfysit-feeam @en SHeité 1 O L <A A 21

3. W(Mglemmmtkmmﬂmmmw%ﬁm% horizow
circle I zero W set X north fM set FT &t WA 21 T SIH F reflector § target F ling of sight
mm%m%mm%mmmmmmélm:azaémﬁs"aa:wa?mmlwmg,

mmm%fﬂ‘lm@(plumb)‘{ﬁmveniwlm%mﬁzenithm@m0°§ﬁﬁv
Qﬁ’\im%ﬁqm90°ma$—a$verﬁcaldownward%fﬁqﬂﬁ"l180°ﬁ'§§| i
'ﬁ{ﬂ (slope distance), 101 A9 (Angle measurement) %1 fsman fo= fasr { s @ gEeh W‘

Ll

Reflector
-1

Fig. 4.2
I}; =Height of Instrument
Ry = Height of reflector
Sp = Distance of slope |
Vp = Vertical di of refl and tel

pe from the instrument.
Hp = Horizontal distance )
Z, = Vertical angle

Rz = Elevation of reflector on ground.
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(Distance measu:emcm)‘aza
4 = & R e ﬁmtmm‘ S ferdieremse 3 et g
O At T FHT DN F o g o 1S 1 S T 2 AR (Co-ordinates)
5 ﬂﬂm@mmmordingamwm °pe distance) 1 s o grr ) TEE w
A Puter T SR % map st farfer v
@AE A gl AT R e R
az:ﬂfﬂﬂﬁwmél ST Pl o e g o ot 9 )

(Data Processing E=s EEY i
o 2 @91 Computer i3 T wfemm o %ms':'z“;;‘ﬂ;:‘lownlmd F & T software
N 6, W(Mining)jmwﬂmMﬁngm%ﬁq&mm%rmawaﬁ
g felt sfttunnel wall, ceilings =1 floor # absolute location ¥far 1 51 et #1 99 recorded data

mmaﬁmﬁdowﬁloadiﬂfﬂmmgw .
fgﬁ?ﬂamﬁm %9 Control Station Nﬁammm;mel% dodign Iayot 3 JPFE MU

" TopograPh'c Survey

et W 1 A A 0 $SACTR T 35 o o v 2, g 7 S9N Topographic
mey*mafﬁm"éfmﬁmﬁﬁm@ oy 2) & w3 w0
() Initial Data Entry : The initial data entry could be all o some of the following :
1. Project description, 2. Data and crew,
3. Temperature, 4. Pressure,
5. Prism constant, 6. Curvature and refraction setting,
7.Sea-level correction 8. Number of measurement repetitions \‘
10. Automatic point number incrementation

9.Choice of face 1 and face 2 position \J

11. Choice of units.

(B) Survey Station Description—Each survey station must be described with Tespect to survey
activity, station identification and other attribute data. Generally, the total station prompt the data entry and
then automatically assign appropriate labels. Point description data can be entered as alpha (for example
back sight as BS) or numeric (for example, backsight as 20) codes.

(C) Survey Station Entries

1. Code say 20 (BS), 30 (IS), 40 (FS), 2.  Height of Instrument (H.L),

3. Station Number (say) 110, 4.  Station identification code,

5. Co-ordinates of occupied station, 6. Co-ordinates of back sight station.
(D) Sighted Point Entries

1. Operation Code, 2. Height of prism,

3. Station number : 120 (BS), 4. Station Identification Code.

Work Procedure : Refer the following figure :
L Enter the initial data and occupied station data. # 3
2. Sight at station 120; press the zero set button o set the horizontal circle at zero.
3. Enter code 20 (BS).
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450 eIl ‘ r

enter the height of prism: ; .
and ropriate measure button, e.g. slope distance ete: = o
5. Pres $: l?c%rd button after each measurement. In the automatic mode, all the thre, 5
s : ing just one button. d

frer pressing Just O 1

measurements are made a sl 5

7. After the station measurements have been recorded, will Wi |

the station point number (e.g- 120) and the station identification code. &

i 1ate data:
ights, t step 47 using appropriate data. 3 ‘
3. 31:;\8:1‘1 stl;lgehlupomgraphic details in the area of the occupied station ( 110) have been recDch‘ |
) total-station is moved to the next traverse station and the process 18 repeated. th |

4. Measure

. 120(BS) |

\

~ » \ f v

1.S..(100), B SO TO RN \,‘l
-~ ~ NN

TRy S .

= =3/110 (Instrument Station) |

(Field Surveying with Total Station) y |
Fig. 4.3 ! o
10. Download the data to a computer, where it is ‘stored into a format that is compatible wimﬁ‘
computer program that is to'process the data. T .
11. Ifthe topographic data are for a closed traverse, check the traverse closure and then all adjusy,
values of X, Y and Z are computed.
12. From the data stored in coordinate files, the data required for plotting by digital ploﬁcn."
assembled and the survey can be quickly plotted at any desired scale.

\42/3!12! Wae (Auto Level) ; '
9% T optical S 2, Tem B0 THA 36 (W -afaw ¥) feaf Feifa & st 21 59F MR
forg, T ) e S T T S g W g S0 ferd 5 R S € ¥
e siefes Sfaw, =-afae @1 faest difEd o Feer 8- st
W B3 WA WA: STHT GG (horizontal) TEI ST 1 W fae F level FE T R
Sifirel ST F plane table T T FX Bubble Centre 7 T %1 TG a1 a1 & fSTeh 67T plane tabe
% tripod ¥ 1 Ball 3 Socket == ¥ 38 adjust F bubble ceritre & T Siferel H feran S
auto level # T micrometer T ST & R level SFan ST e it & & S
TEAH T ¥ auto level T SR AN Fea Al H o fEE ST E T e 0,
R T A T 3 1 A F % e e ar qoiaan Afas € wfe) 36 gfe 3w
F Auto level 3ifae sr9e & €1 '
Main Features : ‘
1. Easy to use because it reduces the need to set the instrument truly level. ' |
2. Self-levelling instruments are the preferred instruments on building site, construction and
surveying due to ease of use and rapid set up time.
3. Automatically removes variation from level.
4. Use to gather and/or transfer elevations (levels) during site surveys or building construction.
5. An auto level uses a swinging prism to for small inclination deviations.
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43 (ln(roduciion)—mzﬁ_ i wﬂ;im
(vertical) T 1 BT By mﬁmﬁlm::“w%ﬁvﬁmﬂmﬁzonmnﬂ

Spparded Te ¥ Wiy ek
@m;;fﬁﬁmmmmmgg?mﬁmmmﬁ;ﬁiﬂ
fafil mmammﬂﬁw,m.mmﬁ’ ’Wmmwﬂwﬁpmﬁﬁil

e ﬂt,ﬁﬁ“ﬂaﬁwﬁiﬁﬁ‘ﬁmmmtﬁ;@mﬁaﬁﬂtmvm

e ﬂﬁﬁfﬂmﬁg%ﬁmg@a a*"‘a"'*%ﬁm%;?minm
g T o 3 v i vt e o e
W wfaror # 7E 89 AT 3wy

: anstﬂ‘mem used in Tacheometric Survey)

R i ﬁﬂm'mmﬁmwg_

@ #aarsiel (Tacheometer) ) o
. ® 2fea 3% (Levelling staff or stadia rod)

(a) &ATIET (Tacheometer) —SaIeiz Sam 3 T Gomor A (wansit theodolite) 4
o v & ol fE L ACH SR (stadia diphragm) T S 1 7% R 3 fedrdrenes =
e el (tacheometer) Fed T e frmw (stadia diphragm) ¥, 3% &ifirs i T F W I TS
e i T T SR Ao @ 1% 26 e v v fonw o 2 £ em w A T S
AT 10 ¥ o A T T A TR W ¥ 2 8 S o v e o v W g a1
3 Rfed F ol § A X o0 1o 1 0 RvE A g 9 e e i e 3.7 F R
s 3 e <iae faar ™ #

DD D

R4
Sfea e (stadia surveying) ¥ FFTER @7 ¥R 9 g0 w60 3 @@ S —
(1) STl ®Iee gL (External focussing telescope)
(2) 371: B gL (Internal focussing telescope)
(3) A WA TR @M (External focussing Anallatic telescope or Porro’s telescope)
o Torgreree 4 e e T B & R - e FE & 3 R T g

i & 3 Hranier e 1
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152 wdarll o T 8 o A e g ;
s telescope Wy )
wﬁmﬁwhﬂ%‘:ﬁm“gmmmma. oy e ST & T 3 s Sharebeer 458
W*W“ﬂ"mm% B T &, T T T i 2f 4.6) TV T C 3 TA G, Doy g o T G O T A T frg Ay W
@amw*fmﬁﬁ&gm Ve iy (gl?'(mﬁ,ﬁmwﬂfm@(ﬁlﬁ)=i%mq¥mlm%mmmaéfmmaaz
" ) (/) 1 I T A : T T A R gy T P R &
Constan) ’ o T I (levelling staff) wfs ‘ﬁ‘ﬂﬁm ‘Alsﬁf 1 =4 =5 % A
(b) Rfs TS (stadia rod) 325 dr e BT A T R S QY | T GO T S vy
e, e famee (folding or telescope) ::ﬁs (0-005 m) B & e T S % ford 1em(0“ McO‘fpm' 44,0 T a,azoamﬂé?aéconj"""‘d focal lengths) ¥, st
S gl e e B A M . 0 €0~ A |
Tﬁﬁﬁmmﬁwmtl\mﬁamﬂéﬁﬁqﬁ%m“ﬁwﬁﬁmﬁm%& o ?‘,,%%
wmqﬁ%ﬁié&mﬂzmwmmil : s iy .
45 2faaivice 4 aftsr Sftrerern (cnaracterlstlcsMTBCh;m:‘;: A ()
(1) T ¥ T R (multiplying constant)ﬁm 199 ; Wﬁwﬁ%m,
® o7 & T (Axial horizontal line) G 2 Yl ¥ A A A €Vl Aew ‘ ol 1
. RL R y AT ; )
(3) TR ¥ s S am g e seroaranT ot bags fram 112 5] QLS
() S 1 S, = w20 @ 30 T e e o AnFTT "
(5) e & 3540 mm S F A AT AR WG PR T 7‘=1+%L
(6) 3 7 T e v R e A g0 T T T F FRIE 9 SE i = P g
4.6 Rf¥an fiftr &1 RigT= (Principle of Stadia System) - ; | mor
Sfen faf 9 fogra ® sia § 5 Trey aafag B # o 9 SER F o fay r St
(constant) BT 81 ’ = : f’; 1 16 (1)
; | §=A_l
7
| - K i -
i Fga fl—(,“]f
2 f={?1+f 3)
! T D=fi+d
4.5 | IR f; A T R ¢ wTERT BT
mmvroﬁﬁﬁﬁwna}mu‘fop,ogmawmocém%aﬁwwa‘%aém1 D=s({]+(/+,1)
PO P'Q" fafi=1 gl W T@ T & TS % WiadiE 3R (staff intercept) €1 |
1 gc_:%:%w,g: kol d = @& o ¥ S F HE I T
W i ST H L ¥ T feRi® (multiplying constant) TN (f +d) F ¥ R (Additive
ﬁ:m‘a:/(mmewﬁtﬁméuaﬁe=34°22’1%-mmﬁa‘u<=zlcou7°u'=1003‘Trmmﬁuﬁi diller m%f‘ -
01
B TR O e TRV &5 HA Gl = 100 * Tg@F S A G e 0 A RO H AR | nss-;)émﬁwm it el T R
G - e i w A | | iy & oSt Feemiw A 100 T T e A A o S
D=100xS
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154~ wdaoLIl
. e a0 T R smmwmvﬁma\tw%m mqﬂw%m
¥ 9@ F S TEA R Determination of tacheometric .constant ;.

T m m ( Py s 9
cons::;{fgvkﬁ ;ad;multiplyi:;qg:nstmt) K 9 warsa feeris (Additive Constant) C 1wy ﬁ:d;
Faferdl g1 TN S A E— ;

1. Laboratory Merasurement
2. Field Measurement
7 wrnTenen R (Laboratory Measurement) ‘
) wﬁﬁﬁﬂzﬂmﬁztiﬁ(cqmwﬁm%mﬂaww(K)Qﬂvﬂwﬁqmm
i 1 v fore P fomen fafer sroré ot 21
v faftr
(1)Wﬁ@§tﬁmwaﬁaﬂtmﬁwwﬁa@wwaﬁgﬂﬁqm%ﬁawb
L (I
4

fom-4.6

79 feafa & 7, =ga <A1 @ om: £ 0 £, F e g d

(2) T 3w g & @ed % foru Sl e | afged oG & St 1 g (d) T

C=(f+d)

(3) TUTs feeier & 7T 1 UF I 4 D) R @ 9 3T § dfow gfe Y@ ¥ o 1 wrgdie o
S; T FN TF FHHO

ki xk=b=C

B
T fafy

9 Faly 3 53 G e g Seor e 2 i g ol o

(1) % et S 200 e el Y wrme, 38 W 50 Hew 7 gt v et @mah
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) &

|

|

|

|

aﬁ’g&' mmmméﬁ
3+ fera D 3 S AT €, 3% Wefepoo

¢ 3) w % 1 S W TR T T Y Kﬁ T AT FHFTT (Simultaneous equations)

ﬂﬂ‘ﬁﬁ;ﬂmmm%‘ € 9 519 o0 o e # i o e e
Ul

M

¥ faw Ak Dy A D, a“iﬁﬁﬁfas,asz

general equation—

D=[§]S+ (f + d),

T A S A A
By using

We get a number of equations as
p =L
1 [i]sﬁ(fﬂi)

D, ={§]sl+ f+ad)
ﬁaﬁf@ﬁaﬁwﬁwgﬁmﬁ%“"‘0+ d) % T T 5 < T € SR et 3 S
o g e T 21

fm-4.74
SErEuT—frEfatEd e ® werEm § wfen foris F 9 96 St
Inst. Station Staff Readi Di = i
- lower |  Upper
4 150 1-255 2.750
‘ B {0200 1-000 3.000
¢ 250 0-750 3.255
TA—eq 9 €
D=['_f_-:ls+ (f +d) o)
1
" 4
1
(f+d)=y N
A D=xS+y

150 =x.Q2:75-1:255)+))
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156  wdewnll
150=1-495 x+y
g R D=xS+y
1200=2x+y
@ ¥ D=x8+y
250 =x (3:255-0-750) + »)
250=2-505x+y
wuw /T
FHE (3) T (4) B T FA W
1-495x+ y=150
2x+y=200
e W 0-505x =—50
x=99-00
T (4) ¥ y=200-2x99=2
T ¥
TE (4) TG0 () B T FA W
2x+y=200
2:505x+ y=250
R W 0-505x =—50
x=99-00
y=200-2x99=2
ECing cl
THEH (3) T4 (5) F T FA W
1-495x+ y=150
2:505x+ y=250
W W A
~1-01x=-100
x=99, y=2

x 1 3ivea A =%(99‘oo+99400+99-00)
=99.00
y & mm:}l(2+2+2)
o i (Multiplying Constant) = 99 = £
WA feri® (Additive Constant) =.2T32'{ ='(f +d)

4.8 2fBanict 79 2 RAfde yonfrt
(Different systems of Tacheometric Measurements)
ferniiet wdaror F w19 & e sonferd §—
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mm?ﬁ(smdia System)—3a fafy 5y " e RET 157
O e el B ST T 1) B Ty g 4 B 3 1 7 o
Pl maﬂma(ii)Aﬁaaﬂaﬁzaafmﬁwﬁw;?"‘WWMAw@mw
ﬂﬁéfgﬂﬁmﬁﬁnawﬁmmmmﬁ_'
> ﬁ,‘(mﬁﬁi(hxcd Method)
® afeeftet A ¥ (Movable hair method)

m—(ﬁﬂlmﬁg‘mﬁﬁl(ﬁxed Hair Method or Stadia m thod)

fer
1 B (fsw=it
sgﬁfqﬁﬁli ( v@mmé)ﬂﬁwm(ﬁg‘)ﬁm;ﬂaaﬁm

(i

Sl ¢
ﬂﬁﬁgavaﬁmWMW
o o B : h
10 eveer AR faftr (The Movable Hair Method) \
a fafer 3 A TR A A 0 70 7 Y e o i e o e w wifod v
1 R fafE W ST R et v o R o e o v e g W e
o Rerf ) =
411 T3 B FEATER TS (When line of the sight horizontal and staft is heid vertical)
0 T B T F i SR THS T § AR g Y et 6 gt T A e % S e
ot ¥ fo, T o e T T e S S {1 S e S geEe ST W ()
¥, @ T 39 fag W SN @S o S {1 d ¥S'=

——ie Tk e Yy

-
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158 eIl
- SyE-wateE F R _ Do
“@mwagﬁmﬁ%ﬁﬁm@ﬁ Wmm W(a' =[L osle |
mg.mmﬁmﬂ r ](AC )Cose+([+4)m9
D=[T]S+ (f +d) ‘ 4c! ﬁs%‘ﬂ‘;mﬁmmﬁm
BA" 7 CBC'
e i (Multiplying Constant) (€)=100 fan 4 4BV Jenis 2
’ z ZAA'B = 90° 4+ ¢
A ‘ 480G =90

ares fort® (Additive Constant)  (F +d)= T
e 0. is Very small

R. L. of staff station P=HL+h .
(H1. = Hight of Instrument), HI=R.L.ofBM.+BS. ‘ ZA Ry o b
h= Central Hair Reading , i e Amccos s

B.S. = back sight
T T STHE THESAT (When line of sight is inclined, but staff is held vertical}— D=[£'1(s°°59)0080+(j+d)me
(a) Considering angle of elevation (position) i ST
: l: }S“’S 6+ (f +d)cos 6
|
‘ Again, V = Lsin
| {L s°°59+(f+d)}sne
! [L]XScose c0s6 + (f +d)cos®
ROS 49~ v} 518 | , =
ﬁ@mjmq&é:vmdslw)mmvﬁmWWwil 2 | V=[ﬂ Soon20 e -
I = YT I Hi feafa - . 'i/’=’Dmne
P =T R R.L. of staff station P=R.L. of axis of inistrument ¥ V—k - e
A, B,C =T I % T WIGhH & qeged fag %mﬁw?ﬁw?naﬁm(p Sdesiag angle 6F deprestion) (acaati
Rt ‘ (a) ¥ T T
i=::;vla?p:j;|§ ‘ D 791 ¥ % GHIO §HH @Al
i=mEF o ~

0 =3fie Yar 1 S % @9 T FO
v =P W gfe @ 9 dfae @ & 9 swEm swwe |
D = 3T 9 7 F W9 e g |
L= 3fe @ W T ‘
o = Rfear T A ghe-tmsh F i For

3 X 18 F g W ww Y@ 40C @i
Now inclined distance, L = [ﬂ (A'CY+ (f +d)
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160  waaor-Il
@ D=[L,j\x5cosze+(f+d)°°se
i

v =\:-f—]x 55i2“39 + (f +d)sin@
i
(R.L. of station P = R.L. of axis of instrument — V-h)

Worked out problem on fixed hair method. .
m(l)méﬁ&m,WCwmﬁmmamwmw

4

(5

TS B ™ RYH St w0 T A feruquf
c BM ~5°20" 1-50, 1-800, 2:450 | R.L.ofBM. <
750-50 m
C D —8° 12 ]0-750, 1-500. 2-250

df g8 Cp @ fag D F R.L. ¥4 Ht
afs T feri® = 100
Tare fei® =015
F.S. (400)

120 (BS)

'
IN;

x
= S
= >3/110 (Instrument Station)
Fig. 4.1 : Field Surveying with Total Station

% Fivs ')

8§, =2-250-0-750= 1-50
6 =8°12" (elevation)

¥, =100x 1-50xsin 90725

+0-15x8° 12

=21-197 X
TA—AR T FI FEAR TFE T2 TE T N

D=%x5c0529 + (f +d)cos®

V=£xSsin28
i 2

+ (f +d)sin@
w ™ { =100 e &1
f+d=0.15fm %
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; §;=2-450~1.50 =
Wmﬁi‘@ | 0-1.50=1.39
i =5°20" (depression)
11 =100x1.300 x Sin10°40"
2
= 12045 Ty

52=2:250-0.7502 .59

+0-15xsin5°20y

e ?
0=8°12 (elevation)
Vy =100 1.5 x Si016°24

—_— T

7 —+0:15xsing° 17
=21-197 iz
D3 =100x1:50 x cos?8° 12
=147-097 ey
R.L. of instrument axis=R.L. of BM. + Iy +W,

+0-15x c0s8°12’

=750-50 +1-80 +12.045
= 764345 W
R.L. of D=R.L. of inst. axis +Vy—hy
=764:345 +21.197 - 1.50
=784.042 Tz
CD #fes g8 =147-097m.
R.L.of D = 784.042 Wiex

Y ¥e (Short Questions)

|, i | g T €2

What is tacheometry?

2. TF ferirEese S SfRdiet B o T F

What is the difference between a theodolite and a Taheometer?
. it F (anallatic lens) %2 ST W 2
Why is an anallatic lens provided in a Tacheometer?
. T e A e fer A St § T S A 82
What is the difference between a fixed hair tacheometer and a

+ beodolite?

5. Hiniter & it feenia o e i TR S

e 2
What are the multiplying constant and additive constant of a tacheometer?
- T Y AR W T w7

What is a susbstance bar?
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162 ~wdaO-I | ' _ 3
m«aﬁmamwmﬂ? ' eyt e @ e - il
7. & A z,@‘ QamRﬁ"R-L-m"ﬁl T@T R @ PO, OR F e A
What is tangential tacheometer? : e . |
g, dfwandier ¥ far fade T S
" What is the priciple of a tacheometer?
9 mmﬁﬁmammﬂmﬁi?
' What does “reduction of stadia reading” mcan? )
10. < e S & TR # e S
What is the purpose of direct reading tacheometer?

11, fnder yoneh 1 e S

0-98.1-54,2.100
0-83,1.36,1.89
1-89,2.48 3.07

R.L.of BM.=384-25m

+7°5"

+12°21"

Discuss the methods of Tacheometry. ﬁ.{,pg=104‘39 ,OR=112-60
12. S Hednie N =AwEn FU =7 RL. = 396.37 Hx

Explain the theory of stadia tacheometry. fas P #!'R.L. — 409.43 e
13, Hanied feniw w1 8 T g P # o & v w5 mka.L.=433.l7‘ﬁa

Describe the method of determining the constant of a tacheometer from field measurement , :
Wha
14, e T R TS ) G A T 5 G ) | T, T T S TS T AL A Ty |2 Describe in brief the tellurometer.
Epietall o ¥ )
Derive the expression for horizontal and ‘vertical distances in the fixed hair method when the staffj; 25. Write down the salient features f)f DIS_TOMAT DI-1000.
held vertically, and measured angle is that of elevation. write the procedure of total station.
15, wa-v@ T ) e THE! T Q) q9 W T H I
Do—When the staff held normal to the line of sight and the measured angle is that of elevation,

are essential parts of geodimeter?

Write the procedure of auto level.
Write in brief the use of total station.

16. éﬁ(ﬁ"ﬂ!’(l . mﬂ' a:fﬂlatic l:nlsh Suiel é; 3{2@& i :ﬂﬁﬁéﬂl 7 Ffaw 29. Write down the procedure to read slope distance by total stations.
. gx:;méﬁ;;zf‘:;m 1;;’:)' i ;};n: o 30, Write short a note to read the co-ordinates measurement.
. EL TR ? 3 s e o 2 ¥ ——
Describe how tacheometric survey is conducted in the field. 31 Write.down the necessary conditions:to be considered while taking observations by total stations.

18. vt § 2l F F-Fn A, S At AT P AU R RS FE
What are the sources of error in tacheometry? = '
19. 79 3¢ (Permissible error) & 19 T Fgd €7 -

What are the permissible errors? 1
20. e WIGA ¥ o s € A e 1 9o ; 2
Describe the direct reading tacheometers commonly used. 30 BT e q ATFA I HE )
21, T T o e & Fre S ferd T A TS SRR T T € A ST 3 e 100 4, W SEEE % e T F S AR TR oo L S— &
B 7 U AR T F WeA fag (R) e o T @ A AB Y@ F A a9 A I B 5, ﬁ?@ﬁgﬁ'ﬂ&ﬁfﬁa=%bmx ..................
il l 6. 7z el Fie ABC F T @, b AW c A
e | fmm | swmawm | e e fifgm Bet 1 A =L b 7
A f 40°35! —4°24" 221 1-99 7. A e R A S g, b, o TR TR B A ] EATE = sGs—a)(s—b) (s—¢)
B 22°35" -5°12" 2:02 190, -
IW—AB=68-43m 5. HAAHR Hfa 1 &AHA =ax b
AR =124 HeX T @ T b = covercrrerirreene
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T Tea—
Jo. o e g A = a4 D *d W ‘
e e i AT - AT
S, 3, 2, 6, 3, F, 4. TR A W A, 5. height, 6. 5in C, T 5=, 8, Ty
o, 9. 1 A e A W, 10, T
wian ¥ (Examination Questions) :
1. TR FANEIETEE (Transit theodolite) 1 37Tt WS (Temporary adjustments) %1 s
T T _ ((B.TE.3,
2. T 1 e 50 ot T 1 S R A S S A S R R R A g
Eseeid] il (B.T.E. 2014
3. frdrdiee =1 AW S0 8y 91 ¥ I" A SAR-IK TH F f?ﬁ (Traversing by deflection angly
T (steps) ToEEA ‘ ‘ (B.T.E. 201‘)
4. T IS (wansit theodolite) % ST WIS (Temporary adjustments) FHETSA|
(B.T.E. 201
5. fodidemse &1 M & G 1@ F1 fEHAH (bearing of a line) 3T fFE YR AIqd F3712 "
(B.T.E. 2013

6. T TR few faAEiens (A micro optic theodolite) ¥ g a1 35 w1 faf (working) §
o Fif (B.T.E. 2013

7. frEeEe 3 éﬁm MY (Stadia measurement with theodolite) ¥ ZRT TTTHA (Traversing) ¥ R
AY FMFIH IS 3 ¢ (B.T.E. 2013

8. fedeiomse = “fem SR (Swinging of theodolite) T fewvt ferdl ~_(B.T.E.2013
9. T gifwe affa feriidiense 3 fafos wim s 82 9% 14 91 waw § sren Fitm)

i y (B.T.E. 2012

10. ﬁ!hz‘[arszmmmmmleﬁ) 1 TET Fer (Face right) J501 & o9 F1 THeR 2 u‘a}w;
T

11. f&fmr (Swinging) 787

12. ferdienes 1 S W gY el T Y A 3 agrn o 2 (B.T.E. 2012

13. fedrseme Sem (Triangulation) ¥ 3T F1 Wrg §7 WA ¥ wmsd) (B.T.E. 2012)

14. Wﬁﬁggaﬁﬁﬁﬂaﬁﬁwé?ﬁzﬁﬁﬁwﬁ%mﬁwﬁmw
Tt I
(B.T.E. 2012)

15. T 2w fedisiense % sweard w7 2 et (Transiting) & 319 1 Ty &2

. ' .T.E. 2011
W frdidiensz % o R (Changing face) T4 A (Swinging) & 3 = H(:%% L )

(B.T.E.2011) |
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,7,"’@ Wmﬂﬁwmmmm wg‘“ﬁ";)ﬁm7 (BTE.2011)
I3 g i AR foiEremee 3 wn amm 4 il (B.T.E. 2010)
N H FE A oy gy - (B.T.E. 2010)
W e T LG R R P i 3 sl B.1.E. 2010)
18 Sz 210 AR BT A 35 i ot 2y (B.T.E. 2010)

(B.T.E. 2011)

B . s the various steps in the temporary adjustment of a theodolite,

A . horizontal angles are meas; : (B.T.E. 2006)
ﬁ gxplain hoW ured with the help of a theodlite by

iscuss how e is proloriged with the help of theodofie L5 sowe
piscuss different types of erfors in theodolite survey, (B':‘E' 2949)
polowing are the back angles L. 2080
station B 164° 36
gation C 196° 12’

station D 170°24" :
5. Find the azimuths of the remaining lines, giver that the fore azimuth of line 4B is 36°18",
1&' Explain the different parts of a theodolite. ®B.T. .E. 2006)

]
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¥ i
| @ 167 i
.5.1 |ARA (Introduction)
2 e T ¥ e, e W & R
erd e, e = R I, W, T T G A alignment
9 (Curve) 1 A fva ST 1 FESH & AEA
¥ for, = g fewn ¥ Wi dR-R (gradual,
smooth) 3 forT el 3wt & fo S 1
T e e SR A H A R
T @ I Y T TR Y o R A WA ‘
%pa:sl))mﬁ%ﬁmﬁmmmﬂmﬁ i ot 45 (Compound Curve)— 1 4 &
i : ' :ﬂ.'ﬁ @ e - il o fag sy (Compound cure) |
5.2 F FBRYT (Main Divisions of Curve) et 2 (Fod) T IS TR g (Common i
1. férsTa (Horizontal Curve)—Fell 9T T % W@ (Alignment) ¥ TRed 2% et ﬂ“‘“;”,omt)ufqa%%l ST S5 S H R e ) g t
# g & A w56, &t T (Horizontal Curve) FEe &1 Y T”fﬁq,amwﬁﬁaaﬁiﬁ%mﬁﬁhhqm Ly a : S
1
2. ST "W (Vertical Curve)— 1 el ¥R @57 % @ (Alignment) ¥ IREd ey mpound Curve) &1 S feha st 21 ﬁﬁ 53}7 o T,PT, G i T
woae & B # A w6, SeEi 9% (Vertical Curve) Feeml 1 g;qw 7P A azz[”oﬁ é ; ; [:Zm_t‘?:g?ﬁ% ;‘,\ | o
5.3 M@BR & AR T GBI BT TGN (Classification of Curves according to Shape) | @ !‘L ‘f‘o‘m“’)‘ fir, ot R, 2% = 38 Bt (Rad}uso)n'gnon N o R
SR (Shape) ¥ MR W =% 1 WHR F 20 §— g ‘ [
1. %R 9 (Circular Curve) E"/
2. WEEa® F% (Parabolic Curve) b :u-s 3
3. TR 5% (Spiral Curve) ’
Types of circular curves : ﬁ f;:‘ﬁ'ﬂ wﬁg: :ﬁuamwe)—gﬁ 'F;zﬂg : /T2
A WE T (Simple Curve) 1 fremell & ¥ fawdia fewn  fem ¥R € /,;?2
B. 3% 3% (Compound Curve) W%ﬁ%ﬁmm?@%g;m Sﬂ'{ 07} 0,2
. i ¢ 1 SvEfTS SRCEC R SN
. T 3 (Reverse Curve) P #, B Sem £ SO H w5 BN
D. S5O 9 (Transition Curve) W @M & 37 T S-Curve A Surpentine R,
E. 3frehe a5 (Lemaiscate) cme:ﬂmtlﬁﬁﬁ?ﬂﬁﬁwaﬂﬂﬁaﬁ \\
g T (Simple Crve) et 5, o= femif s 42 S e 35 o s i | 1Y e T (o o, T r‘ i
i Fga :Wm_wrﬂz’m% (Fe 5.2)1 @1 AB Ao BC S, 92 % ¥990 (Tangents) & fag 1 i msq'm“(APPr?Ches) W S-Curve Rer-5.4 4]
T, @ ﬁrﬁﬁ-—fvﬁvﬁgiloaﬁm%ﬁﬁg%or,=orz=Rﬁm1(Radius) 2 - H:TTr;nsmonCm) e e el Y i T T 6 A S S 1 WA ”‘I
2 a;"ul ul — Y "
5 FHT 3 S spiral 3 parabola B ¥1 HET 3 F B S Infinity 3 T T, AT E}
9 % Tyl farg, T ame, Tl O H) e F s @ o 8 ?t
y ¥ i
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168  wdav-Il

= (Lemniscate Curve)—78 % (Curve) ¥ FHAY (Transition curve) 3
mﬁmm(ﬂ% o ST 2, S W farear F (Deflection angle) wrgy aﬁlmgf\m%

5.4 g 31 U€ AW (Designation of Curve)

)

m\\ﬁﬁ(Curve)?ﬁmmm(smrpness)ﬁ&@mmaﬁﬁqﬁmﬁt

1. =war 5541 (Radius of Curvature)

2. Fhal 39 (Degree of Curvature)

el e 99 (Radius of curvature method) Tl M THFIC:
o A foran s 81 39 v § 9% @ 60 Ho @, 90 HX TH Fel
e § et S T et B 60 Mex, 90 WX B

el T S TR A T B 1° T, 2° 9 e I ¢
4 & for o T FAEE! 99 FF W 1°, 2° F1 0 21 T IS
=1 ST ST, I ¥ Srean 3 wEd | e # o o g1 ft 5.5

fasmgam afg AB = 3048 Fifto

T HIOT ZAOB =1°

& TRV AOB = 1° HI0 &1, 71 LhT5F 1° T FEeArmi

5.5 Ggpell 319 o1 agben B B (Degree of Curvature)

foeet ot = (Curve) F1 awhal 3t =1 wRfaa F F1 Fr @ Fafeai $—

1. =19 YR (Arc Definition)

2. ffan 9ftamer (Chord Definition)

1. =TT TFTATET (Arch Definition)—3¥8% &R f#Eh = =1 100 P
e @il =19 270 F% TS FRA (Subtended) FI ST 2, T8 S5l
1 et @1 =eFan siw wea €

feq ™ fam 4,

= FI TR PO =100
ashl W =1°

;ﬁqﬁw (=9 ftsTer) =1 wEm 9EEEa: 9ee faum g R
T 1

=19 IR W TR R T g o feran §—ue iy e
10, 20 F 30 HieX F 99 BN % & F=5 W HARA F (Subtended
angle) T 3V (Degree of curvature) FHeard g1

2. SftaT URWTHT (Chord Definition)— i1 wfesm % 78R, 100
Hie T S R % WS SARE F (substended angle) T & 3/
AT 379 Fed Bl

T
a1 F e PO =100
AT A =1°

9 IR F A At ie@ fawm gR fEar s 31 e
TR 39 W 6 o §—“ue ffve o w3 st g 9% F
FF T ARG 01, I Y Fead 31
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n Radiu:
56 % jation betwee s (R) and Degree of Curvature)

3 Frar <6 e ¥ e 3
i 58 B e Bt

T S5 H S = R

hAl 3 =D |
S AB F e =30 Ho
far 4B F1 wsA fag =

AOCA T, b
in 2= BC _4C
ST 0B 04
o 591 R =04 = OB (Radius of curve)
D_15

(1) (‘~'AB=30‘5'°.#=329=15=BC=AC)

2 R
uﬁ:omma\aﬁt,ﬁm%ﬁ%mamﬁu

e (1) A,
_ 15 _15x360_1719 o
8 D,r =D D
2 * 1807
_1719 4 1720 .
2 D "D
ki e AB 1 T =20 Ho
o ._10x360_ 114592
Wai2) B, e Take
2 " 180°
a 146
R=7p
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170 WOl

o < 4B i e = 1007
50360  5729-58
D

a nD
_ 5730
@ R=D,

5.7 el o — SRR vd T qun Had

(Simple Circular Curve : Definition and Terminology and Notation)
|. ¥= @ S99 TT9 Y@ (Back or First Tangent) = AV

v
o

(o}
fom-5.9
2. fer@ @1 | gh (Apex or external distance) = KD
3. 3/ = faefig Ta9f 3@ (Forward or Second Tangent) = BV
4. & ST (Long Chord) = 7;75
5.9 @ e (Length of Curve) = ;D75
6. 757 FifZ (Mid ordinate, versed sine) = DC
7. AT ST (Normal chord)—a% W @ T4 1w Fafra ReA fagall & =@iw = gf
/I ] W S FE €1 W S ) C @ WA A S €1 ! SE 5 ) s % ST
et 21 Tl @ T eds WA Sia s e U S gl % geE e 81 AfE 20 Hex # e
AT S T € A weis W Sfe e 20 e, FEtE 30 Hex wia wEn R 9N W 6 g
Sftan #t @ 30 Hex @t 2
8. 3U-SfAT (Sub-chord)—TMHI Sfial & BIet Twaré &1 Sial IY-Sial FHeerndt 21 37! small ¢ 79
(- q naﬁraaﬂ%ﬁl
9. q=r w9l farg @@ fag (Point of curve, P.C.)—sfivar fag 7; el & g =1 faom, vl T @
;asaﬁaﬁwggmmimﬂé,wﬁamwwﬂﬁﬁm%vﬁﬁmﬁmcmmﬁmﬁwm
1
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Wﬁrg (Point of intersection, vertex)—zpi ' a® 171
105 fer Ford SR 9 2150 (Ve mm%@?*' (AT, 3 BT,) 7 3t e 7
LR Y A we e s

5T (Curve) 1 sifim farg 7, w2t

Tz::ﬁ BEm @ p ay:?m%";““
12.9 fewn (Right direction) % e 2 3 a(fc_:l"'VC) 3::1 ‘Smf‘a fem (Progressing direction)
a7 (Lefthand Curve)—a 318 w5 (Right hand curve) Femar 21

13 o ¢ rve) ST sif feram AN
e fae (Left direction) Tazad (Progressing direction) 3
;ﬂ‘tﬁ sqyﬁm?laa‘.’Em"ﬁa’faﬁ(Leﬁh.'mdcurvtz)3‘63‘\'1’:"[

il Y@ gl (Tangent Distance)—wef s ]
,4,?19;@ % 7o 30 A e g (Tfjnige(:gi.::nce) T L A s
e e (Tangent)— T B 2 e X, 5o 1 e s s 28 3. o e
21 il

& @1t (Deflection Angle)—¥asf Tanai
16. fad@ AV T BY % g p e s et e o
o, v ot v & faan SR w47t ¢, e 3o e &1 5.9 % fad w0 A

o
zﬂl‘ﬂ”. g Fada 9T (External deflection angle), % W0 % 517 (Angle sub o™
m%rﬁﬂss:‘fﬁwwaﬁwﬂmﬁa : fedied T

18, a1 BT (Radius of Curvature)—F¥ 5.9 3 srpam firg 0 %1 7t R (Rading) & %5
@ T 2 i

7@ W OT; =0T, = R (Radius)
5.8 W< A & ¥e1 o (Elements of a Simple Curve)

1. e FT8 SRIOT (External deflection angle)—FSTaT % Intersection Angle = 7 W #1 1 ara
fai IO A ¢ =180°— £ 1
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172 el
A — re)—afE T fer (Degree of curve) & B @ forem (Radi .
o o 5 o £ 1719
T (Radius), k=5

ST W D = Degree of curve )
el e 3 ford g8 R =120 @ o
~ 3. 7t Y@T &t g (Tangent length)
_ (fa= 5.10) faee 7,08 9 FAE 1,08 kil
B1‘,=BT2=0T]xmn%

a . BTl=BT2=R><m.n1

2
mﬁmaﬁaﬁﬁan:srpnxm%
4. 9@ A, for@ it (External or Apex distance)

(fa=15.10) a9 BE =0B ~OE
s BE=OT,sec‘%'—OE

(v on =R)

BE=Rsec%;R

BE=R(sec%—— 1)

5. & @i TaTd (Length of curve)—37 9 Y=, T w9
FEe 21

(fa4 5.10) TET,=1=R.$’ (¢ 'ih radian)’

@ =[=1er¢ t
180 L

fagell & wea ET, 9% 1 @

afE degree of curve HTeH
T o =1=%
6. <t ftam @t 7ard (Length of long chord)

Tl 366 (Curve) % SRFw forg 7 R P.C. ot #ed ¥, aifm forg 7, R BT,
0 < 20 9 4 o et 178 L A T

fe 5.10 % & S # @ L=77, =21, D
=2Rsin%‘ﬁ2?

7. Weq e AT 7% YA (Mid ordinate or versed sine)
fa7 5.10 %, 7 Fife, y= 0 - op

@ Wﬁ‘hﬁ-’,y=k~0ﬂcos%
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A "ﬁﬁ.y=R—Rcos%

E 2
Y=R(l- msi]
5 FE 4
Central Angle)— 4
s.?‘;ﬁi‘mq(m (2n-4)x9o°=(2x4—4)ijigm?*071”2 W g 3, e i
Wﬁwangﬁmmmmonﬂmong=w
/ OT\B + £OT,B =90° +90° = 1g°
£ 1+ ZT0T, =180°
2o+ 2L1=180°
ZTOT, =24

@ 173

3333

(7% 71 %z )
IR JATERT (Worked out Problems)

5.1 TH TG TH (Simple curve) F o (Radius
2 T i
,urvat\lw)

m,gqaﬂ'a % 1\3‘7,

) 600 WX &, Fha W (Degree of

R1720"
D

w f%LIgng:z's“@
=2°52/00"
e 5.2 A foRE T T G I 4° R A 39 B (Radins) 0 e
R, 3 =40 (fem 2)
W o € e (Radius)R:%

a T (Radius) R =i4%‘—’

7 s (Radius) R = 430 weX
I 5.3 TF WA a5h Ht 7990 =500 Hx
weed fag A w= gt =950 A=
=TT I (angle of intersection) = 120°
W B—
1. %99 Y@ 4 @ (Tangent length) = ?
2.9 F waTg (Length of Curve) =?
3, % S % s (Length of long chord) = ?
4. FHA AW (Degree of curve) = ?
5. 90t e ) =@ (No. of Normal Chords) = 2
6. IuSfianaii = T e @ (Length and no. of subchords) =2
TR,
T A (Radius) = 500 HR

Thisisthe subtitle of PDF, Use long text here.



WWW.CIVILGURU.NET

Thisisthe subtitle of PDF, Use long text here.

174  wdaor
wfe=3ed FU1 (Intersection angle) = 120°
fad F191 (Deflection angle) = 180° ~120°=60°
wirsdew fag # 9 g (Chainage of 1) =950 WX
(i) = ¥ & T (Tangent length)
B B ﬂmﬁqmg

& T,Barzam‘ltﬁﬁﬂxm%:kmw’ A
=500 x tan30°
=500%0-577 )
=288-67 HeX

(ii) 95k =1 = (Length of Curve) %TSE 0 %

0O
_XR¢ _3-14 x500x 60° _ ..
eg T g T o233 R 5.1

(iii) wer = fag = S g0 (Chainage of Ist tangent Point) \ ;

£l S T fag A ww g = e fag sl g - ont Y @ e
=950 —288-67

] =661-33 X

(iv) sifem =i fag 1 St g8 (Chainage of last tangent point)
= wud w forg 9 sl g + 9 i o
=661-334523.33 :
=1184-66 H=X

(v) S Sftar F1 @ (Length of long chord) =2Rsin%

e S # T =2x 5000300 ¢

_ I
—2x50!)x2
=500 HeX " 1
=k 1 o, Rr=1720
D
p=1720 _1720 ¢
) R 500
kL G2l ST (Peg interval) = 30 W

5o T g A S g =661-33 (W o1 g 2)

‘1 ) =220 Sar +1.33 o
i FTF G2 (Ist peg) F T T =23 901 W (30 o)

=23x30 =690 Ho
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w
: s“mzq—anan(lslsubclutn'd)3\"@:{@=<23><30+00)‘ W™ 175
: =690~ 6613, sty

. =23~67tﬂe
mwﬁgﬂm®=|lﬂ.66(mﬂ
=M Rk cE )
30 =3%488 1t
=39
o T (last peg) ) i i - 39?“;;:;1; 14.66 7o
e ST (last subchord) = zyrag 0930+ 14.66) - 39,50,
Vs =170 +14:66) 1179
=14.66
mmmomalchords)aﬁmﬂﬁfmqaﬁ
g =h 3
. i T - v g 9 i g
- qH= . m=[ﬁwmﬁ< _
af— mmsﬂﬁw=mxso=4soﬁo e
ST IS F = =28.67 176
R A A o < ja66e
— T T = 523.33 %0
o aF A A @ St T wd

5'9map’iaﬂﬁ¥mﬂ(8eﬂlng out of a Simple Curve)

g;ﬁaﬁwmmﬁ:mqﬁlwgﬁﬁgﬁaﬁmaﬁmt,ﬁgﬁ%maﬂfmﬁ

ﬁm@ﬂztlﬁmﬁﬁwmmmﬁfwaﬁﬁmmm%mmﬁqaw
i fm W B —

|, if@ faferl (Lincar Methods)

2 #vfi fafeET (Angular Methods)

1, Y fafirart— e faferal 911 e q o i o) o 37 Framed ot @ g
LR % aF Fi e ¥ o Fae s W W w @ v s ifes T e e # e e
AR ¥ BTG G S T R wa #

2, vt fefrat—as v 1 3 faftr ag o & o0 91 R Fomad % Rl @ e
M & Fig fafer A frdreremse W friee @ TR EH w1 T S0 O WO 9 W@ 8

TR S faferd & § wo freh i fafir @ wom R, e e =0 e Foafon s sifa s R,
Rl 7 5 fargall 3 it & oo S #1 3R S g A o A 3 80 & A 7 (Curve) IR
W@ (alignment) § e sam| gt e T # w@ Pk sf e §—

(i) Wi fiﬂ (Point of Intersection)

(i) ™9 9 3m w7yl =g (Point of curves, Point of tengency) (P.C. ¥ P.T.)

(I)Wﬁgmm_@mmmﬁwﬁmmﬁmwwmg

5V B e T Plan S 98 T W, TE W o @A &, S & 7 TR e
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ﬁuﬂmnﬁnm%ﬂ‘i i
fargatt 1 @ (Offsets) # g o
@ @ o & W R W (Theodolite)

iy wet faegadl (W ;) w
o &, FAd B (Deflection angle) ¢ 7%
mﬂaﬁwaﬂ@ﬁmﬁﬁwqﬂzﬁ;mm

Tangent length = R tan 5

3/ Intersection point F wde g 4§ e Ell
mwmmpéar, B R E kI
wmﬁ%%ﬁéaﬁaﬁnngemlengmwmnmﬁm A
ﬁuﬁam@a@%nrzﬁgﬁaﬁﬁ@mwﬁﬁimn
ﬁwﬁﬁﬂqﬂﬁaﬁaﬂwﬁmémélﬁaﬁmm
= ¥ fert e g A e i

w5 w w, 1=

Point of Intersection ¥V ¥ Forward tangent (31 wyef ) Y
T 7, F P fsifta A s T8
5.10 Fremed) & Ras Rl (Linear Methods for setting out Curves)

T oy & e A 9 W @ A ST o F I R T T F R 5
et e fafemi ¥— f

1. < Sfan & @EF A (Offsets from long chord)

2. =g T Srasi @ @ES g (Offsets from chord produced)

3. ok 1 = S GHEES &N (Suéccssivc bisection of arcs)

4. =9 T@ | WESI 5 (Offsets from tangents)

5.10.1 & a1 } TWS AP (Offsets from Long Chord)
% T F1 7% fafe FEw 9r 7 6 TN 9 % o @ S &1 fad 5.3 ¥,

g R T i @ R T Tl
3 fordy wfa=ded g (Point of Interseq;
i e fam @ (Deflection angle) FTY o *llun)

e i e L Thipgy
Fo T 21 Fa8rq 101 41 Intersection point ¥ 3§ ﬁqlg
ot e 2—
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2 5 L=1r, w177
=t R=0n=or, -
P i AR _p L F
A FifE = 0,
g 7R R H xR aiw =,
N il 0T = 0p? + DT

R* = (0O - gpy? +(L)Z
2
RP=(R =0, +(£)1
. 2
(R =0y)% =R? ;(LJZ
2

2
R-0,= 1&,(%)

2
0,=R- [R?_[L
i m ~@

2
g ST A FME Op FIHA, 0 =R - R?-[g) T 1 T @ I o v 1
e 1Ty 3 A TG D R OD- 3 3T 1 0y F R 3 e g £ v w81 7 g

FAF T feera BT
7 T XN PP, e S 717, % R w1 3 g 0 A firemn e op, T i e
i # G W et 21
20PP, B, (OR)*=(OP)’ +(BR)

RE={(R =0p)+ O #x* [+ OPy=(R-0p)+0,]
(R-00)+0,= B> -2
0,=,/R2 —x? —(R-0p)

O, =R? -x* - (R-0y)

(Exact Expression)

12

2
0, =R[u—%) ~(R=0p)

282
2

0,=00=5¢

0, =R(l "2, +,.~J—R+Oo

(Approximate expression)
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178 wdeol-Il
On offset from long chord
Example 5.4 3 1@ 4B 4 B

0° %1 fagr
g;%mm&mﬂml

Fe—em 9 € R
\. it = @ (Tangent length) = R um%

9 T TE T EE e F A =100 x tan1 S
~100%0-2679=26-79 He

cwzaﬁ—gsﬂaﬁ1so~ooan‘hﬁ{ﬂthz?ﬂmuﬁgﬁmﬁliﬁ

a

2. wgw fag 7; F 9@ g8 (Chainage of 7))
= chainage of / — Tangent length

a =150.00-26-79 =123-217te
R

3. mﬂm(Cuweungh)tmvﬁmmrﬁw=%
=———3"4"l;‘3°"3° =52.33 A

4. sif=m fag 7, ®1 0@ g8 (Chainage of T)

. ~vam = fag 7, F SE @ + T W T

=123.21+52:33

a ; =175.54 Htex

5. ysf e @t T (Length of long chord) % f&rdl 'G[i=2Rsin% ‘

T @ wA @A WA e e =2 100 x sinl 5°
=2x100x0:2588

=51.76 =X
6 s~ 9 ﬂémﬁz\mmﬂﬁawm=iz—7§=zs~ssrﬂa

7. 94 FIfZ (Mid ordinate) O, % fed g
ez (LY
Oy=R~=|R —(5)
A F 96 WA @ W,

ey Ffe, 0y =100 -4/100)2 - (25-88)
a 0y =100 - /10000 —669-77

an Op =100 - 96-59 = 3-41 Hi2X
8. 77 fag D &, WEF 05 MR W 7; A 3N Ffe 3i F MR o gF gRT H SIRA—

Calculation of ordinates at 05m intervals starting from centre towards 7; for the left half.
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ez 21, @ a I 9 offset from longchom

=
3

3 (@ #R) 05 ﬁzzaﬂ@wﬁﬁ%
F
% =‘llm‘(li ~0p) h
0.
05 =4/(100)2 P
b =(100-~3.4y)
s = m_(%.”)
=3.287y
D (a3 10 3 30 % B st 3 g
Gt =V000)* - 07 - .5,
a s 010 =99-50-96.59 =219 iz
mmp‘ﬁ (ard #iR) ’Smﬂ@“mmmm
- 015 =y(00) - 092 - 96.59)
Oy5 =98-87-96.59
=2.287x
e fag D & (A ) 20 FX 3 78w e st o
Oy = 0'00)2 —(20)2 -k96.59)
039=9797-96.59 " '
=138 X
e fag D & (A ) 25 HX A R WA 35F 717w
025 =/(100)* - @5)? - (96-59)
055 =96-82 -96-59
=0-23 7
weg fag D A (AT SR) 25.88 HiX gl W FMe FF T AR
Oys.83 =4(100)* - (25:88)° - (96-59)
Kl 035,85 =96-59 = 96:59=0
He—am F e F @A 3T F Fe iF A 5@ 7 F N (checked)
I 5.5 TS FF FHi TG F fard 10 HeX ST | Ffed B o Hafe < S (long
chord) F) TEETE 80 X Aem WEA FIE (mid ordinate) 4 HET B
TA—IEER,
@ Sftan (long chord) i T =80 Het
W FfZ (mid ordinate) =04 W

MmD @ 179

K

a

@

Thisisthe subtitle of PDF, Use long text here.



WWW.CIVILGURU.NET

Thisisthe subtitle of PDF, Use long text here.

180  wdaoril
(i)mﬂﬁﬁf,wﬂ
e FfE T, Oo=R-m
A 9E @A R/,

2 2

RP- (0P =R -4’
R2-1600=R* +16-8R
1616 =8R
R =E§'§=2021h2'(

o4 4 4 4o

% #i e =202 HiR

‘(;nﬁ&aiﬁﬁm—mtma%‘ﬁimﬁg%xiﬂwm (ordinate) 1 A 7eA fig 4,

0 R (I 3R) P 35F T A O, = |R? - x>~ (R - Op)
WEAER, Hfe siw @ Fa =10
weg fag § 10 FR (I @) Hfe 3 F F: AR

O =,{(202)z —(10)% - 202 - 4-0)

= /40804 —100 —198
=201-75 - 198 =375 Tex
weg fag F 20 Hiex (I 3iR) Ff 3w w1 qH

Oy = ,/(202)2 — 20)% — (202 - 4)

= ,[40804 — 400 - 198
=201-00 —198 =3-00 HieX
e fag & 30 WX (A #iR) Ffe siF 1 9=

030 = 2027 — G0)? - 202 4)

o 03 = /40804 —900 — 198
R O30 =199-75 198 =1.75 /=X
e fag | 40 Wi (I i) e 3% =1 o=

0io =\/(202)z ~ (40)> 198
a1 0Oy = /40804 - 1600 — 198
@ Oy =198-198 =0 o
(iii) W A ¥ (By Approximate Formula)
T g A x g0, w7 A o I R

2
=00 -2
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wgﬁﬁﬂﬁmwﬂamﬂﬁm, = 18
Op=4-00° _
. 2x202 ~m=4—0.24
= T =3.76 Ho
mﬂﬁﬁgnazofm‘uﬁrzm,
—4_ Q07
On=4 5,72%2-=4—%=4~0-99
=3.01 o
wﬂﬁﬁ—gr‘%sorﬁamﬂ‘zm,
—4_ 00
O3 =4 m)ﬁ=4-%=4-2.22
=1.78 dfrx.
mﬂﬂﬁ@nﬁ‘totﬂawﬁfzm,
_4_ 40y '
040-4-2()(7)02:4‘%&4_3.95
=4-4=0 7
w__@@q%ﬁ%&ﬁﬁ%ﬁféﬁ‘hﬂﬁmmml
5.6 T T 5% 3 B9 300 et & 9o 2 e 8 v 120 e ; i
3 , 20 W
mﬁtmmﬁtmwm(mm)mmm(mmam?@

A— AR, "
=% @ T (Radius), R =300 W (F #)

< ST (long chord) =100 Hiex (& )
wmer €

(i) 7R e 3% & ford oo=k—,’R2-[§]l

@A @ 9F @ W T SR F AR

0y =300 ,(300)Z -(@)

@ 0 =300-293-93

@ 0 =607 I <

(i) ST-Fifel 3 o Rl G 0, = RE 27 - (R-0p)

WA A W @y W A fag /.20 Mo WA &
0y = /(300) - 0)* - 300~6-07)

[ 05 = /90000 400 - (293-93)
o 029 =299°33-293.93
= 0y =5-4H
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182 - W&ol

wer FiE A 40 TR W FE FH

Osp =+300)? =(40)* —(300-6-07)
@ 049 =+/00000—1600 ~293-93
- 049=297-32-293-93
@ 049 =3-39HE
&g Fife /60 WX W FRE 3F

0go =+/300)% - (60)? ~293-93
W =293.93-293-93

=0 ‘Eﬂo

< < ¥ s AT A P i AR F IR B i T IW
wfree faftr gro ife atshl =T TUT (By Approximate Method)
Wi g, Wi fag A&

HAIER,

2
0x=oﬂ_xﬁ

| HIfE i w1 A 20 e # gl W ovem wo fag 7§,
) om=6.07——2(2x(;)020=6-07—0-666
=5-47x
e 3iF F AH 40 HR AW Gl W, W WA T @
~6.07B0) SIS, o
O40=6:07 =5 == =6:07-2:66
) =3.41 e
e 3iF F A 60 WX # g W, vow =W fag 7 F
(60
2x300
=6-00-6-00
:01ﬂo
TEQ R & T F Indw & e 3iF 9 T vHwR T A
5.11 A Sftar ¥ wwd TR 7w > e B uiear
(Field Procedure for measuring ordinates from long chord)
o fafr—stan i fom 5,14 @ e T 2—
1.1 AB F1 BC 1 v & o st farg. B 31 31 BC, 45 Yar @ ¢ ol v 2t 4

2. o7 e i eré = ToE g R m%ﬁﬁ%mﬁanawn@mﬁamﬁﬁ{amﬁl

Ogp =607 — =6-07-6-00
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e 8 T o g 2 BT

" .
3-7Ma‘ﬂ=ﬁmﬂassymmtﬁcalﬁmmz mta’?ﬁé‘ﬂmmm

ﬂﬂfﬁgmmmﬁﬁ*mmam%,ﬁﬁ

@ﬁﬂmﬂ () off W A

T W Er

.mﬁhﬂmﬂwmﬂm
&

inates Oy, O, O, ... Grafag #
ﬂﬁordl"a W:‘R%ﬁ-ﬂamﬁm

.

> : Res.1e ¢ €
1,2 791 3 T H T A AR o wrR
P:Fﬁam%lﬁm%m ot
. s vl e FWMART 23R, 5 AR
§ e el 1 T T 0 8 3 e 8 By e 8
mmmmﬁmmumm(mwmmmum
mﬁﬁmw&mﬁﬁmm%mfﬁnﬁmmﬂlmaﬁmﬁmﬁmmma
(2 5.17) : b .

..wmtxmmﬁ_pz -

Thisisthe subtitle of PDF, Use long text here.



WWW.CIVILGURU.NET
Thisisthe subtitle of PDF, Use long text here.

184 wdaorll ﬂﬁiﬁlﬁlOOOﬁ\?{aﬁWKﬂWW
5iC =Tipy = b, 3 S ,m"‘“ & FFRE F oy g A
i f’ﬂ e e

£CTp=a (e ) . (; 30°ﬁ'$m(rad1us =200 Ty
2T,0R =20 (e ) farg 1 W 1000 e
il mm nﬁ::‘:T‘PI:Rxm l?ﬂimﬁ E‘ag (Tangenglength)=Rtan%
A AT ,
™ S CPy ~ AreCA EN e & e Tl =200x an15* =200 5675
: wou @aF 0, =CR=TA *o =53581ﬂa
2 2 a
01‘-62%—=23R: (-TA=h) (1) ﬁﬁaﬁé(CuweLeﬂgﬂ,)qﬂ 130

2T szmmWﬁﬁ%tmm\aﬁmaﬂmqa?l'{ﬂfﬂinmm=bz

e P, = W )P, = 0, (Teita wwa)
frg A W T o T wie € S e T 4B, fag D @ & C\Py § My W forr g

;namtgﬂt@%v Tk F T = 7RG _3-14x2
180 M 104-66 Titzx

oot fag T 1 SR g8 =1000 - 53.58

b eul
e £C\R,M, = ZD;RT; (opposite) ? farg 1 TR T - = Y A ) g 21
£DPT, = ZDTiR S Jfd T S T = ool T/ =946-42 + 5 = T
M;=4£DPT, = =
{leﬁ i Al A 17 (‘mﬂﬁﬁgnﬁﬂﬁiﬁ{ﬂ+a§?3ﬁﬁq§) =946-42 +104.66
ACTA T C\ A M, are similar 1051-08 ey
CyM; . CBCiMES Of ‘ 4 -
P',c,] ﬁm .l_bz . ; HeH IYSHE = 950 — 94642 =358 wzy :
o =BX0 b B bb ¢, e 20 T = ST H TR R A W Fn (20 o) 7 wow < 5
' B b 2R 2R St gl (Covered) =950 + 100 =1050-0 Hrzx
T W M, P, @E §, T g AR o ife™ IYSfaT =1051-08 - 1050-0
wto (1) % AR, =1-08 WX
_@p)?_ 8 2
Mp,=N1E2) _O%
=500 o 8. waﬁaﬂmoﬁ%
Teita e, 0, =GPy = M, + M\P, P
' 358
o bt 2 COREY o PR T TR 0= §op 00
3. 386 ¥R ‘ Wmaﬁmofh(h*b’)
T wE 03=M=iz(asbl=b3=b) 2R
x o 4 7 A T 0, = 200:58+20)
Ep— 0= lularby B s
R DR 0, = 20@338) ) ygefm
4. 5w g 0,= 2l-1+b) b, = sifm - o
: n R n = 5 2 2
by = o ot R s < et 0y= P 5 v
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TR 0§= DR 2200

2 2
-5 QO o
0= DR~ 2x200

dim Bk 29 5 g
¢~ DR 200

108 R1-08) _ g6 itex
400

e T (S e = ———"082%02&;'08)=

T T et s §— e W I, W (full) W S (FHE T ), T S

ST 5.8 TF T P F R et a0 @ E—
sfor=dea fag 1 st 3@ =1320-50 7

g Fror =24° (feai &)
aF @ frew =300 X (R )

% i Famad ¥ @l e stedl # e w—

1. =99 Y # T 2.2 Sffar < T

3. 9% it T 4T AT R IR QR

S. Apex distance 6. Versed sine

FTA—NTATER, T

wrSea fag F St T =1320-50 M

fadrq o = 24°

o% A e =300 HR
1. Wﬂi’maﬂmﬁhkm%

=300 tan12%
=300x0-2125
=63-766 WX

2 a;,,..Qﬁaﬁtg=1rll¢=3-l4x300>(24
180 180

=125.60 X

3. 7, %t s g =1320-50 - 63-766
=1256-73 Htex

4. T, it e g =1256-73 +125-60
=1382-33 HieX

. ﬁdsﬁmaﬂm=msm:—”

=2x300xsin12°
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=2x300x0.209
=124.74 vy
Apex Distance =R(”°i—lJ
2

=300 (seer2e - )
=3000-02-y) =300x0.02=6.90 sy
Versed sine =R{l-c°s%)
=300 (- cosi2 )
=300 (1-0-978)=6.60 th
M5-9amm%mﬁiﬁmiﬁ=m+u4
=S FIr =150
Hal W =4°
A S =150 Fei
S TR =30 Hew
‘w@mam%mﬁmmmﬁmw
AR
SRE3EA I (Intersection Angle), I =150° (fea 2)
aedl 39 (Degree of curve) =4° (R ?)
sfasdea fag #1 SR T (Chainage of /) = (112 +22-4)
fa%q ST (Deflection Angle) =180°— £ 7
=180°-150°=30°

% = e (Radius),k=%=%=4sotha

Ta¥l ¥ F) T (Tangent length) = R m%

T WF g ¥ @ W =430x tanl$°
=430x0-2679
=115-24 WX
= (@ +25:24) T

nRé _3-14x430x30
T F AT (curve length)=l—8%-='—T

=225.03 MR
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188 wdamrll
- =225 AX
= (7+15) W=
Wwﬁ@(mﬁaﬁa{ﬂ=m ;
=(112+22-4)-(3+2524)
= (108 +17:64) T
o fag (7y) 1 0 0 =7 W @+ T A T
= (108 +17-64) + (7 +15)
= (116 +2-64) 5
W IS F @ =) = (109 +0) = (108 +17-64)
€, =12-36 X
qui Sfansil @ Ee =116 =109 =07
S Susiar | @& = C, = (116 +2-64) — (146 +00)
C, =2-647
wta—  waw S F s =12-36 M
7 ot Sarsii #t wEE = 7x30 =210 W
= S F e =2-64 HeX )
T T =12-36 +210-00+2-64

- Fa TR =225 )
T S et T T o W e e 2l
o 2 12362
W'@ﬁﬂﬁﬁ@,:j{-: il

T TE @ W _152-76 "% 157
=5 =0-177 "=

Cy) | 3012:36+30
T @ W 02=C2(C21R+ _2)=3 “2)(43; ) _1.477 e

2

9 A @ W 0, 40,=S (C;R+C3’=%=2A091ﬂzt i
Cy(Cy+Cy
0,=0y= n( l‘ZR n=1)

_2:64(2-64+30) _2-64(32-64)
2x430 860

=0-100 ¥
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fag 7 i g — T, T A e

v mﬁﬁ"‘mﬁtmm T 189
< [ g s
/ Y mﬁm[\
iﬁ Mif et # ——& (‘ﬂoﬁ) feugu 2
ﬂ/,“ 108+17-64 e
ol 3257 000 | T |
1427009 19 Q31236 | 6 0um
1 110 C) =30.00
300-00 2 =1.
Al 0,=1.477 O S v e e
3330.00 S 111 C3=30-00 PR Frren =rrm
3 ST
: 3360'00 12 ‘C4=3()‘00 0,=2.00
; 3390:00 | 113 C5=30:00 | 0,349
5 | 342000 ik C6=30-00 | 0;=2.09
3 3450-00 115 C;=30:00 - 0,=2.09
g | 348000 H6 77110 Cy=30:00" 1 "0 2.9
g | 29764 |16+ 264 | Co=264 | 0,2010 |sm e om e v w w
' L ——] R
- L
1 ldmemse] ]

L— A
o g 9 Premadl aereh Tt Sharsit & wwat g
5 (Procedure for setting out a curve by offsets from chord produced)

forgr Pafr— o1 5.18

A ) B
Rrs.18
|, W AB A9 BC & T T # forre w feg 8 17 9T, T A &
2w farg 7 wrzaﬁwaagﬂmmtaﬁmmmﬁtﬁvmwﬁl
3. !ﬁﬁmmm‘ﬂqﬁwﬂa{ﬁmﬁmmtl

tmammsﬁmm(w)maﬂmhmmmm :
5. 999 9 sifem San qan g (Pf) St 3 R T O, Oy s 0, T T T H ST
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190  wdawr-1

6. WR @ i gEE 9, W
R & @E M, = C; TR SR A MM
%lwwa%;ﬁvéfnwmﬁ%MWmﬁm’

7. mmmaaaahnuaﬁﬁmﬁmwﬁ%mm%mﬂﬁ%Mammﬁ

M C, = MN, #1 o 21

8. sraffaguaczaﬁgﬁ%mmmNsz%%ﬂmmqﬁoﬁNzN%

R B T8 R W fag N 9 F U W fead @ s
9. T YR wRR T I fag T, 7 T 9N &

1o.mmmﬁm=%mmmﬁm¢——%¢" Coir )

T STy o ET T F T W s e, oW e g ﬂﬁﬁmm@lqﬁ
forel 3 ¥ 0 7, (i =t forg) @ 76 e, ma A WA B AR W AR 2 NR A FA Ry
R e fd T wed gl R, T 7 Qg % o % T e o ¥4 9w 0 2 vy

1 sifr 2, 99 % F FAEEE F1 Qi g R
5.14 Tl a1 Sharsit & He s arr Fremed

(Setting out of Curve by Successive Bisection of arc or Chord)

2 4,

R s.19
=% F Framed Ft 7% & Versed sine fafty f seam 31
L. W AB T BC % ¥l Y@M & o sfreded firg 5 & wen fakg ®io = ¢
2. 7 (v v fag), 7 (faefte =l farg) ‘ ¥
3, mmﬁaﬁékm%ﬁmmmnﬁqﬁwmﬁaﬂl

TR
4. mﬁm%wmmmtwmﬁgrz wf T R
5. T, 9 T, 1 faensht (e < st 2ni)1 7,7,  wwiatid s 8
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mmw,nﬁnmmaﬁmwzulw
PR T TEE @ I § AN T O F

G IATHT f 4 . a®
6 s D I Y DD, (mig ordinate) < p n

1-cos? -

mpaﬁﬁ‘?ﬁﬁm’ﬁmaawm ( Cosf]tmmblﬁ?m
s@t'vg@ﬁﬂnDnaTzDﬁhﬁmi‘mﬁgC“mﬁ g

Bmcagmmmcc,mEElmWR[l :¢

" —Cos =

2

9.sﬂmaﬁma‘rmﬁﬁc, N E; Tl g
i “qmammmmwwﬁ%mﬁﬁtm
& 3 .

m,fmraﬁ } @D TRT Fremed)
51 (setting out of curve by offsets from the tangent)

ﬁﬁmﬁﬁﬁwﬁfawmﬁmtmmmm ] )
4590 (fra) F ¥ Wmmﬁlmmamﬁmﬁﬁﬂéﬁmﬁ
0 el Ta A £ @EF (Radial Offsets)

(Ii)m Y@ % o @9% (Perpendicular Offsets)

{6 Radial Offset
sfwa— (i) wEE (99 5.20) (Radial Offser)

J?ﬂﬂ. Fah

w®

0
forx 5.20
L W 4B e g @ e Yy & forrwn st g 2 e
% WO Tyl farg 7;, Tangent length Rm%amm,r,ﬁwﬂa {

3 90 o ) for
4 WWBﬁ e fors @ DP,, TE =0
* WO, Toef Y@ 7,8 W x WG W X
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192 wdworI

v oo ¥
o1 + T,D*=0D*
Ol =R,0D=R+0, iD=x
2 R2+x2=(R +0)*
7 0,={R2++* -R

(b) O, 1 =% W (Approximate Value)

o

Rl

IR i1 0,=,(R2+x2—k
TER FH W
O,=(l+§—$+....)R—R
2 A 92 Tl 9 B TwE TR R
O,=R+‘2‘R—?—R
2
=@ o,=‘ﬁ (Sf==e 7F)

5.17 Ta T1 WHSIOT TS (Perpendicular Offsets)

o
forr 5.21
L. W 4B A1 BC 2w Y@ ¥ for Shede
T E T e g 7y o

T2 B #1 Tangent length Rtan% q
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o 7@ TiB W gD, 7
i' 1 0y g D T T T #)
4‘ gp, T T,D % WA Wi ¥
5' feg@ OF =R =0y, OP. =R, Ep -,
6' WOEPxﬁ
' (OP)* =(EPY + (0Ey?

R?=x? +R -0,

R-0,=\RT-2

A O, =R-R*_?

m-@ﬁﬂmmmaﬁﬂiﬁ
2
_Xx
Oc=3x
e AT A S < A R fF 7 v S <
e o) TR TR T 581 e ot v
S o @ FH ER T A R T 99 A =B
518 TRE T B & A S0 A1 PR A Preradt oo
(Procedure for setting out a circular curve on field by chain or tape)
yfwar (Procedure) )
1 ﬁﬁﬁﬂﬁiﬁ%vﬁmﬁmﬁnﬁﬁw@wﬂmﬁ
(i) v Ho (deflection angle)
(ii) ¥ @1 F AT (Tangent length)
(iii) o Tl fag Ft S g (Chainage of T;)
(iv) ¥if=m Tt faeg it e g@ (Chainage of T3)
(v) W& 5% =t TR (Length of curve)
(vi) e a1 Soiansh % WM
(vii) Trefe Saneti % fordt wwet % W
g:;)ragﬂt o1 9 g8 (Apex distance)

xqﬁ@‘ﬂmtl B 193

(% 7% #)

() Tl W 5 sifim v fag 7 9 7, W fe o W i W 0w @ el
(“"ge“”e"g‘mmm%lﬁmgémamwmammmmmmﬁ
T T P s & o el G T o e - e 3 o 0w
m ()W F1 vt 73 wwwmmmtmmwmpmtmnc,=m

|
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194 wdern

fem 5.22

i) W T W R g e - A a F B S ww gy
ma‘(c,)ﬁ %mq:w:émanmtu@mﬁ S A C\f =0y t

(v) o Yan 7, 1 T g o & ok G AC, F TR FE A T S iy gy
(T SfE) F S En

(v)‘ﬁ%aﬂ‘qw}’,wz@%@ﬂqﬁimﬁ?ﬂlﬂﬁmmé‘lwmqﬁczﬁtm
T e & e 2 9 fdta wEF 0, F A A 2 i

(vi) 7@ ShF ST 9gR W ¢ A o sif fag 7, % A 9 W) ‘

(vii) i forg 7, e e A wa qfe & w3 T o b o
;zzﬁaxfwia\qn;viaﬁaﬁngﬁma‘aﬂwﬁélaﬁwaﬁm%a‘f@%aﬁ%mqﬁ“
| g a )

iftreT 3TEROT (Worked Out Problems)
FEELT 1. T T T (curve) Y BIAT (radius) 450 T #1 20 Wit 7 Gt aberen v
o &t Fromedt % T wvl Yan @ wwEt # mur sifv whhee e ¥ oft freh
TA—THTER
H FI e = 450 Hex
(a) ¥t T & 45 (Radial) TG @ TOEI— F (Radial) TR ¥ Ford TH—
0,=(R*-x*-R

o

et O, = =7 Y W x T W g s
R = 75% &1 fem i
x=¥=wi?mv({a T, T;
AT g A @ W

020 = (450)° + 20)2 450
- BOTS00T #06 - 450

= 450-44 - 450 = 0. 44 ey

forx 5.23
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Oy =\/(450)2\+“0)2_450
=m°m-4so
=451~ 4502 1.9,

0“=‘/m-451:a
= 2025005 3605 - 459 ‘

o S45398-450 23,98 17
080=\/(“5°)2\+(80)2—4so
=+202500 + 6400 450

=457-05 - 450 = 7.05 ey

O'°°=\/W~4so
= 202500 +10005 - aso
=460-977 - 450 = 10-98 tieg

Orzo = /(450)7 + 1207 - 450
= 202500 14400 - 450

=465-72-450=15-72 Hitzx
w0 YER 3 TUAE F W EHD €

@)mmmwmﬁﬁm—mm%ﬁﬁﬁwqammg_

O,=R —JRZ ‘~\'2

0Oy =450 ,[(450)1 =0}
=450 - 202500 - 400
=450 - 499-55=0-45 WX

040 =450~ ‘/(450)2 =(40)°
=450 - 2025001600
=450 - 44822 =1.78 WA

Og = 450 - |(@50)* ~ (60)*
=450 - 202500 - 3600

= 450 - 44598 = 4.02 M
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196  wdar-I

om=450—m
=4so—m
=450_442.8=7-20ﬁ'€{
— 450 /302500 - 10000

— 450-438.75 =11.25 HR

0120 = 450~ Jia50)” - 120)°

—450-433-70=16-30 WX

R TR SR T R A
(i) Wiree fafir & Tt @t ToET—E T &, afee o

9 A9 g3 ¥ W@ W

_ @0 _ 400 _¢ 443irex
020 =525 900

_ 80 _ 6400 _ .
050 =3 255 ="900 7117

SRV 2. T WA A% W 141 600 Hiew &1 afy frdre wror 600 2 o wm @ Fromg @
i & T et @, 30 Her Wit st T g, w i
R R T P R

TA—NHHER,
% F B =600 Hex
fasry Hor =600
™ I ¢ e T ) emar—

T=Rtnl
tany
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AT
mm‘ﬂgﬂ @ F dE=E =600 x tan30e
et Y@ T =600x0.5774
=346-4 ey
(.)wﬁmawuuﬁﬁm

ﬂﬂm#mm%ﬁﬁﬁﬁvﬂm

g
@ Oxzk‘m
mvﬁmmwﬁw
o o g T ¥ 30 X R wwwm
039 =600 - ,/(600)2 =G0y
=600-,/360000 ~500

=600 -599-25 = 0.75 drex
o w9 forg 7 ¥ 60 X W www ‘ .
Ogo =600 - (600)? - (60)2
=600 - ,/360000 - 3600
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5.39 Worked out problems on vertical curve
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1. Prefafea ¥ & fadt @ amit & s d— (B.T.E. 2014)

(=) gftsf Ht—
(i) = @ = 5591 (Radius of Curve)
(ii) ¥t @ @ (Tangent Length)
(iii) ¥ fag (Apex Point)
(iv) ®7f ¥ fag (Tangent Point) .
(v) &l Sfia (long chord) St Tiremr =% T i W Bt B

Title of PDF Document

10.
11.
12.

. Prefafee ¥ @ sl wm ami @ s Sfesr—

o 251
e % S
a1 Freer (Setting out of 5 g; ' B (By !lwceun'rebchtion of arcs) TIERY a5

@ ST (procedure of seting m el offc) 3 215 e

G transition T
T TR 5 1@ ) v icufar coens : 1
e o B (Working of . hwel()ne;{d of cucuﬁ:é Icurve) W froft fadi 0 (BTE. 2014)
fraferfia & & Pt it w5 <oy g o
(3) TF wszm?@rﬁ;m' W?fi‘fsrs?fﬁ STl F ZRT (By offsets from tangents) T HROl
TeATFR s (setting out of a simple circular curve) TAEA (B.T.E. 2013)

) TR g9 ¥ 399 w0y
“ TSI ¥R Y e, i o, e e o o s v 1

() TR A (transition curve) H vt Fifrd qum vw FEIE GaAEA

(7) ©HAHR TETH (cubic parabola) ¥ 1 N s -
a1 33 v ola) BT FEF! % o7l WA 9 (transition curve) F T

frefafaa w feoft frd—
(1) S A (Auto level) Fi wrf fafegy
(&) QIERY MEAHR JAE % T (Element i i
Pl bt ( ts of a simple circular curve)
(i) =% et
(ii) s &g (Point of Intersection)
(iii) o=@ 101 (Deflection Angle)
(iv) == Fifel

(B.T.E. 2013)

(B.T.E. 2012)

(B.T:E. 2012)

() wafem Afaa F fafa= sdm =2 82 Jew 2w w1 2

(/) T WIERVT AR 56 H 379 1 THH 827 T 29 o6 591 27 556 1 WeF e 9h 87

() T WIERVT FAHR T3 hl Haet Y& A9 ZRT TG (setting out) F H1 fweht was fafy 31 wag
H guaEa

. U QIR IR a5 o fafsr=t s7erga o 7 ee R & e wam w2 §2 g8 § g

(B.TE. 2011) °

. U WO FEIHR 55 1 T (setting out) FX Ft fafvr faferat 7 &2 ot ww Rfw m 9dw &
Ui ) * (B.TE. 2011)

. T SF 1 Al aavaEa @ €7 (B.T.E. 2011)

. et THTOT (Transition) 5% F TEE W ¥@ 7@ &7 (B.T.E. 2011)
2R (Tachometry) W T Wi feeavit ferdit (B.T.E. 2011)
Zieftvr wmF A ¥ fafa SV @ §2 W TG (Super-elevation) ¥ &2 (B.T.E. 2011)
T (Simple Circular Curve) % fr=fafd Elements ¥ f g = Ff@—  (B.T.E. 2010)

(i) el epamé (i) =% e i) R
. T ¥ e w1 Refed wR (B.T.E. 2010)

Thisisthe subtitle of PDF, Use long text here.



WWW.CIVILGURU.NET

Thisisthe subtitle of PDF, Use long text here.

e FJAEEE (simplecirculﬂ"c"‘“e) e 31 o e

14, A 0 0 ®-1E, 2y
o o S| (B.TE, 2

is. ;ianmwmmi?égm o o R O R SRR SRR e

16. gw-@;:ﬂ ng_“‘ Lk ®BTE, g,

17, fAw T

(i) e WS
(i) S o T I
(i) T T FR
(iv) T = geedel
18. Short Answer Questions .
1. Write down the name of different types of horizontal curves.
2. What is the degree of curve?
“3. What do you understand by a 5° curve?
4. What is the radius of a 1° curve?
5. Write down the relation between radius and degree of curve.
6. What do the terms,rear tangent"and “forward tangent "2
7. Define the point of curve and point of tangency.
8. What is apex distance? Express mathematically.
9. What is the versed sine of a curve? Express mathematically.
10. What are the different methods of curve setting?
11. What is super-clevation? Why it is provided?
12. What is centrifugal ratio?
13. What is transition curve? Why such curve is;provided?
14. What is shift of a curve? F
15. What is a spiral angle? iy
16. What is the difference between a circular curve and compound curve?
17. Write difference between in compound and composite curves.
18. Two parallel lines are to be connected. What type of curve would you suggest?
19. State any expression for finding the length of Transition curve.
20. What are initial and final subchords?. .
21. What are the different types of vertical cur;/es?
| 22. How is gradient expressed?
| 23. On what basis is a vertical curve designed?
24, What type of vertical curve is preferred?
25. What is tangent correction?
26. What are the possible different shapes
27. Why is a curve provided?
28. Derive a relation between the radi;
29. What are the different types of ¢

of transition curve?

us and degree of cyrye,
urve?
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Draw aneat sketch of a circular curve ang show the following notation thereon.

0.
3 ® Back tangent (b) Forward tangent (¢) Pointof curves (d) Point oft

(e) Point of i

9B 253

® angle of deflection (g) angle of intersection (h)long chord (i) apex distance
41, Describe how you would set a circular curve by the method of offset from the long chord.
. How you would set out a curve by the method of offset from the tangent?
N Describe the method of setting out a circular curve by Rankine’s deflection angle method,
. Explain why super-elevation is required in road and railways.
1. Why and where are transition curves provided?
16, State the different methods of calculating the length of a transition curve.
7. Derive an expression for an ideal transition curve.
38, Explain the different methods of i

g the dificulties in setting out circular curves.
39. Whya vertical curve is provided?
40. State the expression for calculating the length of vertical curve.
41. Show, with neat sketch the different types of vertical curves possible.
Objective Type Questions
Choose the correct alternative for :
1. The radius of one degree curve is—

(a) 1719 m (b) 1760 m (c) 2000 m
(Ans : a)
2. The relation between the radius (R) and degree (D) of a curve is—
@R=2 ®R=12 0 &9
(Ans : b)
3. With notation carrying their usual the super-elevation (k) for railways is given by—
(3)h=gv—2 (b)h=£ (C)ll=G—v2
GR GV GR
(Ans : c)
4. The allowable centrifugal ratio (CR) for railways is—
@3 ®1 ©
(Ans—b)

5. The first tangent point is also known as—

(a) Point of curve " (b) Point of start
(Ans : a)

(c) Point of tangent

6. The second tangent point is also known as—
(a) End point (b) Point of tangency
(Ans : b)

(c) Rear point
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(j) versedsine of curve.
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L is known as—
7. When two tangents A8 and BC meet at B, the Po":; i ;:
(a) Summit (b) Apex () Ve
(Ans : ¢)

8. Apex distance is given by— : b
(a)R(scc%—l) (b)R(cos%—l) ©) R(SinZ .—1)
(Ans : a) '

9. The versed sine of a curve is given by

(a)R[l;sin%] (b)R(l«-c‘os%) (c) R(Hsing—) |

(Ans : b) -
* 10.  The length of unit chord should not be more than—— &
(a) Eﬁth of the radius (b) -1-5 th of the radius . (© Zath of the radius
(Ans : a) _ . r
" 11. The lengtk of a long chord is given by »©¢ . Sl ST

(a)L=2R§ip% (b)L=2R‘tang- " (©) L=2Rcos%"
(Ans * a) . N A

12. The length of tuive is given by—

nR$ - 2 o\ TR R
@ Ts0 - (b_) ‘360 Voo w0 @ g o
(Ans : a) 5 Rl
; 13. Anideal lransmon curve is also known as— -
. (a Clothond Curve (b) Cubncal Curve (c) Parabolic Curve
" (Ams:a) * o fania

14. A vertical curveis considered as a / an— ‘
(a) Elliptical Gurve (b) Parabolic Curve (c) Circular Curve
(Ans : b) ; -

15. The length of transition curve ig given by—

. 3 - 2
=Y L=Y_ =Y_

@L=fz = OL=Z ©L=X%
(Ans ra)

16. vertical curve is designed on the basis of the— |
(a) Radius of the curve (b) Minimum sight distance (¢) Change of gradient
(Ans : b)
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