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TYPES AND METHODS OF SURVEYING

_ OBSERVED BEARING WRITE ON THE FIELD BOOK
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(METHOD OF ERROR DISTRIBUTION]}
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1 AF oy O FPTINE aA o TG SR B0 | S Ao g WA AT
ST VA IS LT |

a¥R aA Y& 0B, C. D L7 &7 (13 77 oy 75311 297 | 907 Bb, Ce, Dd 29l wgufd aA Error 9a B, C, D
it fAve AT et foos aema |
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| PLOTTING THE TRAVERSE '
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Traverse SR TN TT | SR NNTATT ToT5 (@41 Bieyl 2e7 1 SIS ICATGa BTl (Magnetic Meridian)
& 0 312 992 S (Protractor) =TT AB #1374 fore Bearing 43 ¥ fAta B GB*Ita 29 (by a
scale) SFPTICS B CH*1 A8 41 267 | 93 B (H4Ia B9 A GOt Tt (parallel) SUTSTb @ifkaarat
B 28T | R BWI AR BC FETH fore bearing 47 Mot FTA C G517 780G SRTAA B 51w 68 e

| @3 C GO 9T B GO Sialel syIsATea wiemaal (North Line) 519l 27 | Sznel ©14A
ORI GO IR SR a1 2 | (BaR 2.11 ()

¥ Included Angle Method 92 GfOTS (FTEIT 24 GHH A @F Tofa YSTAHS WA (North
Line) BIl 23 | 43 38T (B B A8 < &y $Wia S2Itay AB #1804 Corrected fore bearing <3 Sof
fta 72g (by a Scale) ST WfAS 02 Feeitasl 5@ 7o | 933 C CB* Wfig e Tl B 2036 @9 TofA
B GO Included Angle (SR85% (1) @7 N5t TR BIWIG ARG 2Q SWAICH fiGe 02 el 5l
2 | D o A8 419 &) C A5 @ Tol C G5*iF @7 Included Angle &3 31t fea BT s varg
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( OPEN TRAVERSE |
Make a open Traverse by Prismatic Compass for unclosed area of ABCD

() Enter the readings on a neatly drawn Field Book.
(i) Plot the open traverse on a suitable scale.
Ans: 1 (i)
FIELD BOOK
OPEN TRAVERSE SURVEY BY PRISMATIC COMPASS.
Place : College Campus D_ate :23.07.03
Inst. No. : A/2 Time:2.15 p.m.
| Station | Line | Length(m) ~ Scale Angle /Bearing
iy lemtodm |-
———
A AB 400 4.00 214°
B BC 4.60 4.60 152°
C cD 430 430 89°15'
LD
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Ans : 1. (i)
OPEN TRAVERSE SURVEY BY PRISMATIC COMPASS
Place : College Campus ,D_atc : 273'07'03
Inst. No. : A/2 Time : 2.15. pm,
—
ABCD = Open Travers Survey
ABCD = Opén Travers Survey
....-—-..——————-—-——'—-———":
_______ SansadBhaban___ |
Scale : 1cmto 1.0 metre
Fig. 2.7
TRIANGULAR CLOSED TRAVERSE
Example -2 : Make a Closed Traverse Survey by Prismatic Compass for enclosed area of ABC.
) Enter the readings on a neatly drawn Field Book.
!!) Complete the table with necessary calculations and corrections.
iii) Plot the traverse on a Suitable Scale.
iv) Calculate the ground area of the traverse.
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FIELD BOOK
CLOSED TRAVFERSFE « :
Place - College Campus el SURVPY BY PR[SMATI(: C()N")ASS

Inst. No PC 3 Date - 07.01.03
Time 2 1-30 pm

1

SU—— .
Statiens | hne | Tenmth | Seale | T B o R S
i i ; voserved  Bearing | difference] Error 0l Erera l e e T
] femeodm| Foe Tk ] e || o [Comested®s bearing | Remarks 7]
~’—J—| —— el @ | (e=d-180") Fore Back '
| A B 100 30 — . e 1
- __'_____i__ ST L 10RO 1 28930 | a7rae | 230 | -peis | rogas | 2s64s Ai?"’"'fi"” |
1 S m : . {1 _.;‘J' Y
| B | BC 80 40 2033 | e Elﬂl’lk.’.l:".’ I
:[ El — T | OIS0 3230° | 8100 | 100 | 4030 | 203000 | 2300 : |
| ¥ . SUNVEY Was
i L (l\ ]2{) (0 oy B0 ] Ao | :. "
| | ' 32500° | M6 | 17900 | 100 | 30 | 325300 | 14z | done ok
e sl . Wik

Ans-2: (iii)

PRISMATIC COMPASS SURVEY OF AN AREA A.E.C .

Place : College Campus : + Date:07.01.03
Inst. No. : PC/3 3 Time : 1-30. p.m.

PLOTTED BY
PARALLEL MERIDIAN METHOD

INDEX

ABCA' = Observed Traverse
AB'C'A = Corrected Traverse
AA'"= Closing Error
---- = Error Distribution Line
Scale = Icm to 2.0 metre

ADJUSTMENT OF CLOSING ERROR BY
BOWDITCH'S METHOD )

B' - c'
B c . ]A,
Scale : 1cm to 3 metre

Fig. 2.8
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Ans-2: (iv):

THE AREA OF THE TRAVERSE 'ABC'

A

Fig. 29
The area of the triangle.(A) ABC

Formula : Area (A) = Vs (s-a)(s-b)(s-c)
Where : a, b and ¢ are the sides of the triangle, and s is the Semi-perimeter = + (a+ b+ ¢)
AB(a)=10m S=4(10+8+12)
BC (b)=8m =4x 30
CA(c)=12m =5m

V15{15-10)(15-8)(15- 12)

= V|Sx5xTx3
=¥ 1575

- 39.68 sq. metre

[ NeB.3| Triangle @3 % e 2R 10T 230 wTe 2277 o #3778 Triangle (Firgsr) rea TR Feld

Q| TR AFFT F Field Q NGAR #d TToT Torns oHer gz et vy Y wTa o, O F
ZT# (ST Field &ﬁmgmﬁmﬁwmﬁﬁﬁm@1amﬁmmwﬁﬁw
Traverse 9% THWET"IT‘EM?W? Triangle 97 wrwzze SWWWT@W‘
afare 21 o1z fare wEse F A 2 Ee

i) mﬁW(Equihtenllﬁnngk)— Feaf 22 warm | wwame — VO

< (M%) Asf 9TE |

4
ii) Fafears G 79 (1sosceles triangle) — (FF w35 A Hqrerg T
(W - t;— vdal. b 3 gwE
(¥R b= A, a- ' ane afda sy afd e 70
b, 'T‘T-WTEEIWfScaIenclrianrle) — e el 5 = v
CFTPA: N s(s (s-b)(s-0)

(G, s = =l Trr, a, b, ¢ = FoaiD orgoerg womm 70
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LEVEL INSTRUMENT (DUMPY LEVEL)

- - T (ETeE e svel), (3) T7% (aeratns,
STEE U SRS S TR - (1) T (FTEE (Dumpy Level), (2) TR (FLOF (Wyeory Level). (3) T% [q@ratza,
TRl i PV PN L . . .

: reyiieki e | fars G | W2 Ay v e
. " - e 1 - A »\ "I 5 ._.l.llu | J."af | . .- LRy
#=TeF (Gook's Reversible Level), (4) FPR (FTEH (Gushing Level)

2 |

DESCRIPTION OF DUMPY LEVEL |
SR SIS WRGNNAT T I3%S @& fb T Gl (ewe | WA (FSTaa Weme! 92 1T ¥ Y ey
TEE TATE 9o (gl TR T AW ATE | T TEiha 9 WEE WA T 4 | T2 Wi where
AN T RZAM Hﬁm‘aﬁmmw QAT 1 | A TEH @R el oIt fWfifs, (@ wga Erwidfl @ wfas
8 TR (T W A ARG GTEPEIND 7S A8 224 AW A1 | qefoe Tl A0, A Eee AFT 777 3377
e @il S SRS <A W A | R TR A SGGPOTG 9% AF | (F T 3 224 T, Ty
s wfem R0 =11 A | g Tt e w1 v of2m oo 30 crreerrre e 220 o S (e Efoe

(ADJUSTMENT OF DUMPY LEVEL )

(e TCEFF GTTPHIRT Wi IFd Srie 1 e Frf<eal s sty e grfia sea a1 o S faae 79w w1
TR TG TR 3 ST 24w 1 6T QUEPHTHG I0T | GTTPHTAG 7F 2T —

(i) ST GTEPHTNG (Permanent Adjustment)
(i) CG=*A GTETT @5 (Temporary Adjustment)

1. Premanent Adjustment :- FI(ITT: T AFOTHE U3 ACGPHTTG 959 1 oo ST AL | 1% @
A TFT GUETHCAD W8 22N A | 2l 220ET ATSALI (Surveyar) H0E 59 71 TR @ =i
m%mW%@|WawmﬁmwfimmﬁmW|

2. Temporary Adjustment :- (5= GOSFHS AR oy e 70 =1 | RS 70w fom fom @
awﬁcﬁwwm&ﬁmmwﬁm%&mcﬁwﬁawﬁmﬁ@mw—
a) Vertical Axis
b) Parallax

b)  Parallex - &2 ST 314y W @ wrTEs 2 PP
ST %7 ¥ |

"= TR e e Fat

(Focusing) 321 | e 1% (Staff) #FF7
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PARTS OF DUMP LEVEL
[} ® @ Q®
ou @ © q

(_D—1\

1. Levelling head 2. Telescope 3. Eye-piece

4. Diaphragm 5. Focussing Screw 6. Ray-shade

7. Level tube 8. Level tube nuts 9. Cross bubble tube 10. Foots Screw
Fig. 2.13 : A Dumpy Level

(et (R© (Level Head) — (vtwe (=0%7 w1 st 3w (eives wafboas ypera sifbar amar |

FAarEe (Telescope) — TIRR (T I W06 (AL TR 24 1 |
AEfo (Eyepiece) — @ T i smpa 551 41 (1 90 a4 fow il (R 23 |

CRIFIS (Diaphragm) — SR @b qaartaa w1 9 (ANeez 36 Peters #ie g s
LA ACF | fProtera «Arefl Hi5-<i51 st |

(TP F (Focusing Screw) — @ %6 JAZT W2 (Eyepiece) PPN =2 S (w21 T |
e w2 s et AR OItR iR o SE o S T |

(R-T9T (Ray-Shade) — STeT= 3f AP (P FGLF <RSI (721 A | -
(Tee be) — T 7FAECR (Telescope) T #1F ©ITT To T3 =g | Tt
W&(Q?T‘?QW%Wﬂ%@WWWIWMWWmWW@
W IR 1 g 70 | :

3TeeeT % 15 (Level Tube Nuts) — S20% @1 Level Tube F Sl 141 =0

A R@ %4 (Cross Bubble Tube) — WWWEWWW@:;@%QW&WW
WWW@W%%WWWWWW'WW A9 | - A S SR
“W(Spirit)mﬂtm|wﬁam%mﬁ¢wm‘ﬂﬁ“ﬁ”$w' Wf““"@wﬂjﬂmg
VR S efts e | s B Ay 220 LD GO A A AT | T FrfS T e,
TS e 7w |

@ F-3fer Torg L WeiRAr wity
T F (Foots s _ ofTeT (FeE A fonit ToH F WI0R |
Wa“%g?gQWlm?mmmﬁammmaﬁ TS R

TR -3 21 et B 5 TS T |



S agiiae grst® f.ll‘l -
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N e i i T s o SR S ity e (R w2 =¥ |
i) < FReTE ARe T fEEE Tord Fe SRS 27 |
fil) T ST O WD T N 2 | o F - e (R I SIS iR FRA A

iv) wmﬁﬁm%ﬂﬁwmﬂﬁamqﬁmmwm%m@|mﬁ"ﬁv‘g—@%wmm
TRe @ |

V) B (Staff) #f%am 1 qwe Ar4e O Wity [t crafices orey Aifite 2203 | Aee RSR ooliemet 23y
AR AT |

vi) TFa e (RAIZE51E (Horizontal) '€ WIfbaie (Vertical) @04 SRTATIT N4GHCeT 710ar4l s =y
TR0 2 |

vii) TSR #1239 ws1w &% e =% & am)

vii) N eTros o1 <@t | O I gl 4 Pram @neEa Teig AT | O e T T0EH @i
6 AT I TR, A ACEEA @ A Q03 TF A2 T AR e A o FE0H |

X) CO=o@ QTGRS YT AL H2S FACe 2307 |

X)  THG RIS CATACETH A1 AT G o757 RS 2374 |

x) 51 afatam, fef *Hieaa srgras ot atga Wi aifitas | ArSaaz Mo st 39 21 (@it S |

xii) TSR TFo W@S BT N2 BS, IS @ FS @7 i [T anea 1 oo 7 =wi0 gilerdl W
AR |
Xi) TH WAET FRAT LATAGH 220 (G001 3% 7706 W66 CH*TH Bl IR0 2207 |

xiv) FATSI TFs AN Ol o S, (T SRITE 47 AIp 220 (MR0S 71 27 | 2[0TF Go*Taa I o7

A ot A T o <far T2E | WTF @y A Mo (@ Wtd oz smahne ¢ e
ferfermt wifRaeT |

xv) ATETe CHHT T e [fGre e Rregre few e ffits 23031 0o 2308 Ghemafem pag (6o 1
mmmﬁmm%%ﬁmwﬁﬁmmﬁm

FIELD BOOK )
(e qrwa wram fs ez 2)
Station — QYA T T CFICSA I 0 (G e feT oo 4 2t |
Distance ~ — &2 A (T Z0 I CH* (A0F R G CHHTR 799 6 (14 G2 9xfF (W15 g 0 |

Back Sight — & Tafbras 763 forgier | 7 5wt fafe (o7l 2 | Back Sight (BS) -2 ot + 41 27 |

Fore Sight — @WWWWWW@M?%WWQ( ) 49 |

Rise, Fall  — . 92 0 41193 (71 W Back Sight &1 '@ Fore Sight 2415 RTars $Rmi Back Sight
(31 2T Rise +903 {0 2302 | Fore Sight T4 (A 2204 fall 3 e 231 |

Reduced Level (RL)—RL 7 9U9[% I SR QR0 9% 79 “ihemt 911 | @2 7531 @ g 0 2300

Gfiwwaiw@rﬁrmw@ﬁc@m 93 793 (ATF Rise (A58 Fall Rears a4
= e 23

- @ I AR (o7 2 (FI ZZ0S T WA 8 IF QoA Sy oA 297 | Change
Point RT=T C.P. (ST A | (19 (W FTH Bench Mark SRUF09f B.M. (F131 3T |

Reniarks
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&7%4% TYPES AND METHODS OF SURVEYING

[QBSERVED STAFF READING WRITES ON THE FIELD BOOKJ

if)

iit)

iv)

v)

vi)

iRl (TS FCST 7 (T Staff reading & T4 27 ©f Field Book &% CHIA TACH 203 ©f (AE
ogfe) fACE SCEo! F 1 Fei—

G (WA S R0Q FTHB CHXF (RS AT OIF 2= CH*ITAR 210y Tl (e e 2203, T2TS
279 (AT CPRAT GO A1y (RS Ty |

oif*et ETSe-@3 Tripod SBIICTH »Nane foess Sora-faes ifaca @ (et for % YA Instrument (T SIS
Ao A |

G4 U GO S SBITTEF (7T Telescope €7 Middle Stadia 218 (61 2 AT Field Book &% Back
Sight (BS) ¥ Tt 2373 |

w7 EO GO (T 351 f2fEr »ihext A4 ©f Intermediated Sight (IS) @7 WCa fAfRTS 22T | @SN
Change Point (C.P) 43 S5 Co=itas [{fex 1S wta FRre 3303 |

(@ B*ItN Change Point FCATR, (T2 CH*Itaa 351 AR (& IS @a 9tz o1 fetd Fore Sight (FS) @ X0
fAfT® 2303 | T GF91F Instrument (F FACAT 2374, Sffe siaw ot fafer @ear ofF |

Instrument Shift T 217 {44 TN (570w FCA Change Poinrt @ A 1 @ fZfer AT BS @31 9
ffiTe 2303, T SN #fta &S (ent ©% 28T | (Change Point @ ¥2 31 fAfeR (R 27)

vil) R G CHITE STsIE 51 fRifGR @ Te 1.S. @9 90 @2R o 5T SR F.S. @ 9ea ferfRite 220 |
viii) % Change Point =T QITF SIRCeT 22w GB*a {52 Back Sight @ 03 @R 0¥ GG SR Fore

Sight €7 9T 3. ST GO fAfG2 BT Intermediated Sight @7 wta AT 2204 |
(COMPUTATION OF THE REDUCED LEVELS |

o5 GB*1a Reduced Level fHefT o213 & wfb ~afe ACACE I —

(i) The Collimation Method
(i) The Rise and Fall Method

. The Cﬁllﬁijﬁﬁ_{_m 'Mé't'h'od :- Height of Collimation (2T Staff reading T =T @97 Reduced

Level G 317 | &7 Sy et fms wfef 22e1 —
(@) Height of Collimation = [Back Sight Reading + Reduced Level of the Bench Mark]
(b) Reduced Level of a Station = [Height of Collimation - Staff Reading (IS or FS)]

(c) Height of Collimation of a change Point = [Back Sight Reading + Reduced Level of the Change
Point]

Rise and Fall Method :- =< GRa b R (A i oheriw b fifer an e stieftera

Bor i i S AR ZATE A Tt ZCACE | AR A ({9 GO A1 (AT TS GHeR ST

RCRIePeT) () 2 7T IS 20 A6 7 (Fall) ZORCR | @<t Rt et Fall e et s 220

T W 2y 2 wrErE 0T 2 TG AR (Rise) TACR, o Rarsree® Rise @7 90z ffte 227 |

Rise and Fall reading ¥t Reduced Level forefy A fa ze1 —

(a) R sie OB caws ST (BM) (RGH! IS O GBIZ ¥ GO R.L. Q2w B8 BT R.L.
Ry T Ty 19 PR RL. 3 703 (281 GBI Rise A AL G (+) T | O Fall AMTa
e R () T R L. FRof 71 20 | GRS *HRar T Siey GO R L. ey a2 |
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(b) TfW (e 2B (Last Station) (A% SE (BM) (ST T S1%0eT G612 (18 OO R.1L. | 9o Cary
OB WTad R L. faef #faam @ oo GO Rise O3 0% (19 GBI R.L. WA 575 fogy,

(-) ATa QR Fal s0AA 3" 3 G (+) 302 R.L. 761 2521 20| 92 O3 e Sty oh=raz R
frefy a1 %7 |

(¢) =mara af@ Change Point & (A% I A8 AT, BIRLH CP 92 21437 (T{1aa Wiz) Ch=mafem RL faefy
2.(L) @7 foars ST @3 CP G2+ (b7 fras) chnma e RL fef 2.(a) ©3 Faw sipima oy

(CONSTRUCTION OF PROFILE)

(i) TS NRAAARE WG Qb FTA Bl 26T (407 (R T IS #12A Straight) QU UG Aoy
(4T TR O A9 SR (Horizontal Scale) %531 Z&T @3R Point & FIES w21 21| spey

7% 97 FTIfY BTy (XA BT 2911 @B @ AfbrE WS RL @R SN RL @3 #A14S (0T (o
(Detum) @37 Vertical Scale ST it 31 267 |

(i) 2fSfb GO RL SFPATR @B 112 (Datum line) €5 Toia Point (RASHT 26T €% Point afets e
CT5! 1 24T | ARIGT & TR (AT (GO #/2 o7 BI0® 2374 |

(iif) BT (Ground Surface) g Wt Shade 31 T firw 2203wk b Rfow wREem s a
AT 2 RS 220 | A 2.14 74 |

T p——




metre interval (change at 15 metre.)

i) Enter the readings on a neatly drawn Field Book

) Calcu!ate the Reduced Levels (R.L.S) of the Stations Bench Mark (B.M.) at station of 15
metre is 18.5 metre.

iii) Draw the Profile AB on a suitable Scale.
iv) Find the gradient between the First Station and the change point.

v) Find the gradient between the first station and the last station.

Ans: 1. () & (i)

FIELD BOOK

97 |
DUMPY LEVELSURVEY .- COLLIMATION METHOD
ff\’ﬂ;@&ﬂ Make a Dump Level Survey along the line AB (30 metre lon

.-

DETERMINATION OF REDUCED LEVELS BY DUMPY LEVEL

Date : 07.03.04
Time : 2-30 p.m.

place : College Campus

Inst. No. : DL/2

Collimation Method

Stations- | Distance _ Scale | Staff Readmg(metre _ Heightof | Reduced |  Remarks
' o to3m BS IS | FS collimation (m) Level (m)| :
A 0 0 | 146 | 19.97 18.51
Al 3 1.0 1.62 19.97 18.35
A2 6 2.0 1.77 19.97 18.20
A3 9 3.0 1.84 19.97 18.13
[ 12 4.0 1.88 19.97 18.09
A 50 | 149 147 19.99 18.50 %hMa'n(gLBl;?in":‘
A6 18 5.0 1.48 19.99 18.51
AT 2 70 1.52 19.99 18.47
a8 - - 1.44 19.99 18.55
L | 9.0 1.43 19.99 18.56
B 30 10.0 1.63 19.99 18.36
3 995 | 1298 3.10 202.23
ggshilletical Check

~IF$=295~3.10=0.15

L~FirstRL = 18.36 ~ 18.51 =0.15

|
.

g) taking Staff readings at 3
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Ans @ 1. (i)
LEVELLING ALONG THE LINE AB BY DUMPY LEVEL
Date : 07.03.04

w13 ATaglias Gosiie

Place : College Campus Tittie:s 230 piri
Inst. No. : DL/2 =
19.50 A
19.00 1
S u 8 Ty
£ 18.50 - - \ " rfac
E G r o) u(\ \
g 18.00 4 ) . ’
§ ¢
2 ~— -~ I~ w % 0
g 2 8 2 208 202 8 ¢
- 3 1 ¥ ¥ 1 1 1 1 1
Datum : 17.00 5 .
Stations: A A1 A A3z Ay Az Ag A7 Ag 9
Distance(M):g 3 6§ o 42 15 18 21 24 27 20
Vertical = 1cm to 0.5m
Scale ]
Horizontal=1cmto 3.0 m

Fig. 2.14 : Construction of Profile
Ans. 1 (iv) :
FIND OUT THE GRADIENT (FIRST STATION AND CHANGE POINT)
Formula : Gradient (g)=1:d/r
where,
d= The ground distance between two station (First stantion and change point)

r=The elevational difference between two Station (Fist R.L. and Change Point
RL)

Reduced Level of First Station = 18.51 metre
Reduced Level of Change Point = 18.50 metre
Difference (r) =0.01 metre

There is a fall of 0.01 metre from First Station and change point. The ground distance AA, =15 metre
. Gradient of the line AA = 1:dir

= 1: 15 metre /0.01 metre d=15 metre _
= 1:1500 (ie., 1 in 1500) r=0.01 metre

|
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Ans. 1 (V)
FIND OUT THE GRADIENT (First Station and Last Station)
Formula: Gradient (g) = 1 : dr
where,
d= The ground distance between two station (First stantion and Last Station)
r= The elevational difference between two Station (Fist Station R.L. and Las!
Station R.L.)
Reduced Level (R.L.) of First Station (A) = 1851 metre
Reduced Level (R.L) of Last Station (B) = 18.36 metre
Difference (r) = 0.15 metre

There is a fall of 0.15 metre from First Station and Last Station. The ground distance AB = 30 metre.
. Gradient of the line AB = 1 dir

= 1 :30 metre /0.15 metre d =30 metre
1:200 (i.e. 1in200) r=0.15
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