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iy Experiment (U=Iior)
IR
1 [To perform chain survey of a given area. To establish control points, base line, tie
line, check line and to locate and measure existing ground features.
(ot T TN & &1 T FderuT x| 0T g, o9 @, T8 18, 9 g RIfud
BT 3R HIoleT STHIA fIRrsarait ST uar @ SR A1)
2  [Todetermine the area of a given field by Cross-staff survey method.
(PIg-TeTh aeT fafd grRy fanedt fau w8 o1 & Fuffa s
3  [To draw the profile of a building by chain surveying method.
(@ Tdeor fafer gRT faret o= Bt U IR A1)
4  [To find the height of an object by using tape and ranging rods only.
(@ad <Y 3R I IS &1 ST R [ht avq 1 Hars J1d HATN)
5 [To perform traverse surveying with prismatic or surveyor compass, check for local
attraction and determine corrected bearings.
(Orstfta a1 Tderes U & Y Sa™ A& HRAT, RAFRI SHTHYUT Bt ST HRAT 3R Tt
ST Fyia s=1)
6 |To perform traverse survey using prismatic compass and to balance the traverse by Bowditch's
rule.
(Orstfta T 1 ST B ¢ad A& AT 3R difed & aH gRI <oy &I dgfera
ERGID)
7 [To perform profile levelling by Height of Instrument method.
(SUBRY B 3T [Af GRT UIbTge GHIAT BT 1)
8  [To Perform profile levelling by Rise and Fall method.
QUM 3R U fafd gRI MweTed THIa HRAT)
9  [To perform differential levelling by Fly levelling method.
(TS afer fafdy gy fEwiRraa aaferT &)
10 [To plot the five points or pentagon on a drawing sheet with the help of a plane table
survey by radiation method
(fafaor fafd gRT ST aifcreT Tdefur ! grial 4 Udh Srev =iie W uid fagsf an
UgPI0l Bl 3ifcbd B3
11 [To plot the five points or pentagon on a drawing sheet with the help of a plane table survey by
Intersection method.
e faft gRT THA AIferehT Td&ul St Terdl ¥ U e e W uid fagsit ar
UapIvl Bl 3ifdhd A1)
12 [To find out of the Reduced Level (R.L) of the top of the building using theodolite.

SIS &1 STAN HRh SHRA & XY & U¢ gU TR (3R.TA.) BT Gdl I




Experiment- 1

TAT- 1

Objective: To perform chain survey of a given area. To establish control points, base line, tie line, check

line and to locate and measure existing ground features.

I 24 fordil T 7Y &5 &1 - FdemT 1| a0 ffg, 9% A1gH, TT% A8, oo Arg - RATUd B

3R TGl STHI AR &1 Ual ST SR HI9T|

Apparatus: Chain, Tape, Arrows, Pegs, Ranging Rods, Cross Staff or Optical Square etc.
JUHIOT: o, <U, W, Jfei, IS AH, g Wit T HPdhd WhIR 3|

Procedure:

(iii)
(iv)

(v)

(vi)
(vii)

The area to be surveyed is identified.
AT o S aTet &5 B! Ugd™ ) oilet 5 |

An index map is drawn and locations of important ground features are drawn in the field book.
The layout and end points of a base line are selected.

TS qAHidh AT dOR a1 ST § iR Agayul SHiAT fagvarsit & =i &1 hics g &
e gIeMYR X &1 ddk€e ok sifow g =afa
forar ST 8 |

Ranging rods are fixed at two end points.

I e o sifqm fegsl R ag &t e B

Intermediate points are established by direct ranging either with ranging rods or with a line ranger,
so that AB is a straight line.

Teadf fagaft ol a1 dl IS AT a1 12 IoR & 1Y STREE IHT gRT R fopan ST g,
dTfd AB Uah et T 8|

Offsets are laid from the significant points of the field on the baseline with the help of cross staff
or optical square.

I T T SHPHd VIR B Ace ¥ sqas R &7 & Jegayul fHgsif I sifme fasmn
ST B

The length of the offsets is measured by swinging the tape method or any other method.

3iTpae ) aTs fRffiT 2u fafd a1 foreht s fafty & A st 31

All the readings are noted down in the field book.

Tt ST A Bies g | e fpar S|
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Fig 1.1 Chain survey of given area

Precautions for doing field work:

Wies &1 B34 & forw grayr=ar:

The following of surveying precautions are taken to guard against errors and mistakes during field work of

surveying.

gﬁw%%ﬁ%%gﬁﬁﬁwﬁﬁﬁm%ﬁﬁwwmmmwﬁmww
|

(i)

(i)

(iii)

(iv)

(V)

(vi)
(vii)

The point where the arrow is fixed on the ground is marked with a cross (X).

g foig STet WRY oIHiF R o1 g1l &, 39 o1 (X) ¥ fafed fear Srar g1

The zero end of the chain or tape is properly held.

o 1 U &1 Y RRT 31h A gbe1 g1 7l

During chaining, the number of arrows carried by the follower and leader should always tally with
the total numbers of arrows taken.

SR & & GRM, STATT 3R TSR gRT 331U 7Y TR &1 BT SHRI I3 T W Bt Hd
&A1 9§ Hel Wl Mgl

While noting the measurement from the chain, the teeth of the tally is verified with respect to the
correct end.

o ¥ A7 e Hd 99 <ol & aidl & Hel RR & Hat § JATud fosar S g |

The chain man should call the measurement loudly and distinctly and the surveyor should repeat
them while booking.

%ﬁﬁm@vﬁﬁ?wwﬁwwaﬁ?ﬁwﬁ FfHTT R THT I8 Il
|

Measurements is not taken with the tape in suspension in high winks. )
TS 9% ¥ dcd gU TU ¥ A7y g foran S 6|
In stepping operations, horizontality and verticality is properly maintained.

LT TR A, &ferdr iR S afeRar &1 3t A §97T W 11 8




(viii)
(ix)
(x)
(xi)
(xii)
(xiii)

Ranging is done accurately.

AT T BT I BT SR B

No measurement is taken with the chain in suspension.
TCH g3 9 & 1Y HIs AT I8! fordT ST 8 |

Cares taken so that the chain is properly extended.

Y §1d &1 & @1 7147 fob 9 31 ¥ fawaia gl

Markings are taken carefully.

g Araur I feear Sar g |

Chain or tape should be free from error

o 71 2y Ffe MR I =1iee

Ranging rod should be in a straight line.

ST IS wep At @ A/ g =R

Precautions for completing the field book
Wits g I TRT H & foe Frautar

To avoid errors in recording of observations in field book, the following precautions are taken.

BIcE g | 3adib-l &l gof B H Ffedl ¥ s & o Fgfeiad wraenf~ar skt ot ]

(i)
(i)

(iii)
(iv)
(V)
(vi)
(vii)
(viii)

(ix)
(x)

(xi)

All measurements are noted as soon as they are taken.
Tt ATy a8 e IR e ST B

Each chain line is recorded on a separate page, normally it should start from the bottom of one
page and end on the top of it. No line is started from any intermediate position.

U o Ufad &I U TR g8 TR &of [l SITdT 8, ITHIIC: 39 U U8 & - I = g
TIRT 3R I M R THT BT AR | Bl +ff ¥ forsit Hegadf Rufa & == =181 il o |

Over-writing is avoided.

31fere foremt & S ST 5 |

Figures are drawn neat notes are written legible.

3Tt G STt €, Th-Jar Ale Jursy ford o g

Index-sketch, object-sketch and notes should be clear.

g SHI-Ihd, Sffeoiqe-Ihd 3R Ay WY g d1RT|

Reference sketches are given in the field book, so that the station can be located when required.
wice g | Ao Y@ifd AU MU, difds Saxadhdl IS+ UR WM &1 UdT TR Sf 9eb |
The field book is written with in pencil and not in ink.

Hics g% Wle! Y el dich URiet 9 fored! Sirelt 31

If an entry is incorrect or a page damaged, the page is cancelled and the entry from a new page is
started.

;ﬁﬁgﬁﬁwd AT IS U &foIrd g, aY g8 T R far ofar § 3R 9u g8 9§ ufafd =
I
Erasing a sketch, measurement or note is avoided.

fpeft b, T1T 7 e B e Q s ST 2

The surveyor should face the direction of chaining so that the Ieft hand and right-hand objects
can be recorded without any confusion.

Fde&rdh 1 AT 1 TG BT WA AT Y 1 ST BT 3R T4 8T Y a3l b fam
foelt Y o Repls favar o b |

The field-book is carefully preserved.

Bics-g aUTHIyde WRfed forar Srar g |




Observations
feoforar:

Observations of chainage and offset distances of significant points are noted down in the table given below or
in the conventional field book.

He@yu! fagsit &t It 3R SThae gkl &1 Saaid =itd & T3 difere & a1 URURS Wics g & e
o ST 5




EXPERIMENT- 2
T- 2

Objective: To determine the area of a given field by Cross-staff survey method.

IERY: HIY-T% Fa&ur fafd g1 fonadt faw 71w & o1 & fReiia &=l

Apparatus: A Chain, Tape, Ranging Rods, Arrows, Cross Staff, Offset Rods, Line Ranger etc.
JUHRT: T o, <7, SRR, , I WK, hIC g4, ATS Yo AT |

Cross Staff Survey

T TP HI&TOT

Technical Knowledge:

?Iih_-ﬂﬂﬁilﬁ:

Cross staff survey is done to locate the boundaries of a field and to determine its area. A chain line is
run through the centre of the area which is divided into a number of triangles and trapezoids. The offsets
to the boundary are taken in order of their chainages. After the field work is over, the survey is plotted
to a suitable scale.

I TIh Fd&fu [t & Bt HHIST BT U] A 3R I & &I Ruffg w1 & forg fovar sman
21 & & hx I TIPHR U 4T @1 TR § off g Y 3R JHdsr d fauiford gt 81 S &
3HTHIT B D! Ao & A H o1 ST 8 | Wit B THIK B & a6, Y&l DI Sugad TAH
W Wic far Srar 3|

If closed figure PQRSTUYV is taken and if P is considered as the Starting point, base line can be such
chosen, as to run through the centre of the field. Offsets can be dropped from the survey stations, the
chainage of such points and the length of offsets are noted

e &g 3B PQRSTUV Tt T8 & SR TS P Bl YR fofg [T o11a B, A SR 3% Bl 39 YR
AT S Tl 5, SN &7 &b g A BlohR ol | STHIT Bl TGN WRA! T gerdT o Jabdl g, T figail
DI T MR SHHUCT HI ddTs Ale BT ol §
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Fig. 2.1 Cross Staff Survey
fo 2.1 P19-KTH

Procedure:

(iv)
(v)

(vi)

(vii)
(viii)

The area PQRSTUV is identified.

&9 PQRSTUV &) UgdH & SIcl & |

The two end stations are selected at the end points of base line.

I A9 & Sifar fegaeft wR gl sifad Rl &1 79 farar Srar g |

The intermediate points on the base line are established such that there are minimum
obstructions on the base line by direct ranging, either with ranging rods or line ranger.

I A1 R TeAqd] fog 39 IRE & for o 913 IR SR IS, Al
ST TS g1 S8 IR & 1Y AdH ST 8l |

Perpendicular from Q is dropped on the base.

ngaﬁ YR TR R 717 S ]

The cross staff is kept on offset rod on ¢, assumed point of the foot of the perpendicular,
ranging rods on P and S and Q should be simultaneously visible. This point is marked and
the length of these offsets are measured by tape. Perpendicular is dropped from the other
survey stations similarly.
HIY WP DI Q R 3HThHIe A TR [T AT §, dad &b R &I AFT a1 g, P 3R S
3R Q R it B8 T Ty fers I+t =nfeu) 39 fig &t fafga fovan ofan § iR 34
aTm%c P ASTS <Y RT AU STdt g1 3T Jd&fur Wl I ot 53t bR ofd iRy e
NIGIE

Length of the offsets measured either by swinging the tape method or any other method or
using line ranger.
3{Tpac & dars a1 i cu fafd a7 sl o fafer 1 gHIHR a1 A1g ¥oR &1 SUTNT b
AT S 8 |

The process is repeated for measuring the length of offsets from other survey stations.

3 AU WX A ATHAC P TS AU b [oTT YT IgxTS Silel o

The chainage and length_of other offsets are measured.

3 STHAC D1 Aol 3R TS AN STl 2|




Observations:

fewforar -

Observations of chainage and offset distances of book. Significant points are noted down the table given
below or in the conventional field book

TS BI Aol 3R 3{ThHae gRAl &1 saaie- | Agayul fagsit &t i & 72 aifere a1 tRue wies

g% B e fparsmar g
Results:
giRorm:
Therefore, Area of the given field =
e, faU 7T &7 P1 &=thd =
Precautions:
Jrayrf-a:

All the precautions which have been listed previously in experiment no Exercise | are to be followed.

3 Tt Fraenat S uge TanT TReT 31T Ud W Hiag B TS §, ST uTa o ol g |



EXPERIMENT-3

WgHT- 3

Objective: To draw the profile of a building by chain surveying method.

Ie2Y: I aefur fAfy gRT fpadt Haa o ST IR HRAT

Apparatus: Chain, Tape, Ranging Rods, Arrows, Cross Staff, Offset Rods, Line Ranger etc.

JUHRL: T, <, I (8, IR, B9 T, SHhde ATY, A3 IoR |

Procedure:

uferar:

Q) The building whose profile is to be drawn is identified and index sketch is drawn.
%ﬁm T ] TURWN TR &1 ST § SUD! UG &1 ol § SR FABIh 1o IR foam S

I

(i)  The end points of the baseline are identified and ranging rods are fixed.
YR X1 & 3ifad figsii &1 uga™ &1 St 8 3R I 3 Ta &1 St 7 |

(iii)  Intermediate points are established by direct ranging or by using line ranger.
Tegadf foig Treaer YA gRT 1 A8 ¥oR &1 UGN dvah R U o71d g

(iv)  The corners of the building or any other important points are located starting from one end. From these
points, offsets are dropped with cross staff or optical prism on baseline.
YT & DI AT H1s 3T Hedyul foig U BR I & 81 YT gd 71 37 foigalf ¥, sqasd =
I T a1 HPeHd fied & Y 3iihde R ofTd 5|

(v) The chainage on base line and length of the offsets are measured.
I ATZT W A0l 3R T B darg A St 7

(vi)  The chainages and lengths are noted down in the field book.

TS 3R TS DI Bics g H e [T o1l 5|

Observations: Observations of chainage and offset distances of significant points are noted down in the

table given below or in the conventional field book.

fewfor : eyl fag st @t o= 3R iithde gl &1 sfadid- - <l 718 dTfere] H a1 URURS HIcE
& § e fear Srar g |



Result: Profile of a building is drawn as per field measurement.
RO fef 4o &1 UIwTsd &3 HIY & S8R dIR a1 S 6|

Precautions: All the precautions which have been listed previously experiment no E1 are followed.

graut=ar: T el S ugd T S E1 E JEES &1 TS §, 36! UTeH 6T AT |




EXPERIMENT- 4
TNT- 4

Object: To find the height of an object by using tape and ranging rods only.

IR Had U 3R IS A HT ST TR (b I P SHaTs J1d BT

Apparatus: Tape, Ranging Rods, etc.
JUHIT: <Y, IGFTRISH, 3|

Learning content:

This method is useful when there are no instruments for measuring in vertical plane. Let PT be the tower
whose height is to be determined. Let A and B be two ranging rods fixed on level ground some distance apart.
Let T be the base and P the peak of the tower. Two marks C and D are made on the ranging rods at A and B,
respectively so that AC=BD. Then, looking through the line CD, a mark E is made on the tower the peak of
the tower P is sighted from C, so that C, D, and P are in the same straight line. The point D1 is marked on the
ranging rod at B. Now, the distances AB, AT and DD are measured.

AR+ &1 I aft:

Tg fafty a9 Iuanh Bt & o9 SR aa & A0 & 7T SIS USR8 81d § | AT PT 98 IR §
et $ams fAuiia &1 9t 8 1 7 ©ifoTe fb A TR B &) gt aTell B¢ € off THdd SHIFA R $8 g8l R
TN ES & | AFT S T HAR &1 SR 3R P RRER 81 A 3R B R YA 381 IR HH: &l g ¢ 3R D 91Y
ST € difds AC=BD &1 fth, @18 CD ¥ <ad §T, TR R Udh R E 717 SITelT &, TTaR P &1 R ¢
QTSI ], dlfds €, D 3R P &I

Fig. 4.1 Height of an Object
fort 4.1 foreht avq Y et



From triangles PEC and D; DC

s PEC iR D1 DC &

PE DD1
—— =—— HereCD = AB, CE= AT

CE

CD

DD1
or PE=E—— X CE
CD

DD1
i.e. PE=—— X AT
AB

Thus, PE is calculated. ET is then measured using the tape.

Y UPBR, PE B! UM o1 St g1 R ET B U BT SUTNT b

HTYT ST B

Procedure:

ufeear:

(i)
(ii)
(iii)
(iv)
(V)

@ TR B SIS = PE + ET

So, Height of tower = PE + ET

The building whose height is to be determined is identified.

I yam &1 Sars Muiid & S § 3! Uga™ ®RI ol 8|
Two ranging are fixed rods at points A and B, some distance apart from the Procedure object.
Uihd o ¥ T g8l W, fig A 3R B WA T3S g I Sl €|
Point C and D are marked on the ranging rods such that AC = BD.

fig c 3R D &I ¢ aTelt Bol W 39 UHR 3ifohd a1 Sar 8 fs AC =BD B
Mark E is made on the building in line with CD.
AT IR CD & 3=U AT E ST STl g
Point P is sighted from C and D, so that C, D and P are in straight line and D is marked.

fig P &I C 3R D A W W1 ], Afd ¢, D 3R p et a1 7 g1 3R D fafga g1

Observation:

SqATP:

S.NO

(m)

Horizontal Distances

Vertical Distances

(m)

AB

AT

AC=BD=
ET

DD:

PE= DD1/AB x AT
(m)

Total height PE+
ET (m)




Calculation:

Result: Height of tower / building is.
RO eTaR/vaA $) e B
Precautions: All the precautions previously given in experiment no E1 are to be followed.

HrauT=aT: T We 1 8 Ugd g 718 9H Araenfa &1 ure BT i



EXPERIMENT- 5
TINT- 5

Objective: To perform traverse surveying with prismatic or surveyor compass, check for local attraction
and determine corrected bearings.

T TSHIT a1 qdefed HUR & AU ¢a¥ Ga&fu BT, RIF SHYU] Bt ofid BT R HaT ST
e S|

Apparatus: Tape, prismatic compass or surveyor's, ranging rods, arrows, spirit level etc.
SUHROT: <Y, {UoHi Hur a1 wders, IS Ms, W, ke daa enfe |

Learning content:

Traverse is a framework of inter connected lines which can be either closed or open. Traverse surveying can
be performed by measuring Fore Bearings and Back Bearing of the lines from all traverse stations.

Bearings are, then, checked for local attraction by noting the difference between Fore Bearing and Back
Bearing and corrected bearings are determined.

dRa+ &1 I aft:

<oy 3O T S g8 ATsHl &1 U oidl ¢ off a1 dl g a1 Gal &l Il ¢ | I cadd THT § et Bt
BR faafi ok o9& foufar &1 agex o wdeun faar o el g |

Y, R foafiaT iR g fafeT & S 3IaR &1 Aic B IR 3MHYUT & o foafg &) S\ &) Srdt
? 3R g} fagfg o1 Rk i sirdr 2|

Q

T _——
4 L TRAVERSE LEG

Fig 5.1 Traverse Surveying

fom 5.1 Savf wdemn



Procedure:
yfehar:

0] A traverse is set out by using ranging rods (PQRST).
ST TS (PQRST) HT IUANT HRh U ¢ad (iR foham S ]

(i) The ranging rod of P is removed, the tripod stand is put and the prismatic or surveyor's compass is set
at P.

P Bt AT A 1 geT faar S11an 8, faurs w's 3@ faar si1dn 8 Sk sy a1 gders & Hurd &l p
R I R [T S gl

(ili)  The temporary adjustments like setting, centering and levelling and adjusting the prism in case of
prismatic compass are done.

oot Fmm & ama O fied &1 S &A1, Hisd HRAT 3R IHTd BT 3R AR AT
S SR FHRISH fhTU oTd B |

(iv)  Therod at Q is sighted and the Fore Bearing of line PQ is measured.
Q R TS B [ I § 3R AR PQ Ft BR foafia &t arar Siar g |

(v) The ranging rod at T is sighted and the Back Bearing of TP is noted down.

T R IR M P W 11 8 3R TP B 9 faafia o e frar Sran g1

(vi)  The above steps are repeated. The observations of Fore Bearings and Back Bearing from stations Q,
R, Sand T are noted down.

IR TRUT GIET STdT & 1 LET Q, R, S 3R T A BR f§afi 3R 9% fqafi & sraciie e
fPuSmar gl

Observations:

fewforar:

Fore Back Corrected

S. No. Line . . Length | Difference | Correction . Remarks
Bearing | Bearing Bearing




Sum of all interior angles of a closed traverse is given by S=(2N-4) right angles, where N is number of sides
of traverse. Also, the stations are checked for local attraction and the traverse is plotted.

% d¢ Y & Jut 3ialkes HI0T BT AT S=(2N-4) JHHIU gRT fea1 S1aT |, ST8i N Uy & foaR) &t Tem
21 3T IQTAT, RITHG MHYUT & forg W &1 Siid &1 Sl | 3R a1 &1 Qo1 a1 ol ] |

If the reading is taken with Surveyors compass in Reduced Bearing system, they can be converted to whole
circle bearing system for convenience.

e e o Res foaft Ry & 9w Sug & Ty forn Seam B, o 3= gfaen & oy © wdbat
faafi Ren & ufvafdd foear ST a@ar g

Calculations:
IOTAT:

The line whose Back Bearing and Fore Bearing differ by 180° is identified. Taking these bearing to be correct,
the correction at each station and subsequently, corrected bearing is calculated.

g8 31 ot 9 foafia iR Bk foafier & 180° &1 3idR BId1 &, Bt Ugad & Srdt g1 3 faafar ot
T A BU, T WRHE R YUR 3R I9F d1e, Tl [9gieT &1 01 &1 oIl g

If there is no line for whom the difference between Fore Bearing and Back Bearing is 180°
I PIS X1 161 © Al vy fore B fyafieT iR 9 faafn & o9 &1 sidv 180° ©

1. Calculate the interior angles.
3{idf¥eh bIUT b TUHT B |

2. Check that sum of interior angles is (N-2) 180°. If not, make the necessary corrections by distributing
error uniformly in all included angles.
ST fo Siidfkas HIoN &1 TNT (N-2) 180° €1 Afe &, o Tt fafera ion & Ffe & g 9 9
fadRd PR 3HTTRTD FUR 1|

3. Identify the line whose bearings has minimum error, make this difference = 180° and with help of the
corrected included angles, corrected bearing is calculated. 3
T 3T B UgaH B o ST 8 =gaay 3 8, 39 SiaR 1 = 180° ST 3R gt WA HIvlf
B Aeq I, It STaRT Bt 70T Bt ST B




Results:
gfoTH:

1. The stations with local attraction are
QI 3Ty aTel R g
2. Necessary corrections are made in Bearing of lines of traverse.

o el B fqaiT o sirawge guR fHu od 7

Precautions: The following precautions are taken while conducting a compass traverse

HITUTFAT: HUN <oy HRd 999 FHafafad Sraenfat skt s §

(i)

(ii)
(iii)
(iv)

(v)

(vi)

(vii)
(viii)

The centring is done perfectly.

el gt avg @ &1 oiret 3|

To stop the rotation of the graduated ring, the brake pin is pressed very gently and not suddenly.
Uoucs AT & Yol &1 A & o, 9 U9 &1 9gd IR T Sarn A1dn €, S/amd Tal |
Readings is taken along the line of sight and not from any side.

QT =P &t @1 I o Al @, foeit 3R & 7T

When the compass has to be shifted from one station to other, the sight vane is folded over the

glass cover. This is done to lift the ring out of the pivot to avoid unnecessary wear of the pivot
head.

OTF HUN &1 U T I GUR WA R A THTBId1 5, ) 2D D DI Bid o TRV B HUR
s oo STa1 8 | 98 SHTawad forra § e & fore R &t ¢ 9 1R I8 & o fopan S
8

The compass box is tapped gently before taking the reading. This is done to find out whether the
needle rotates freely.

ST 1 T Ugd HH die &t R 9§ U forat ST 81 98 Ul O & fore foaran o § T
S W ¥U ¥ gAT @ a1 T

The stations are not selected near magnetic substances.

WM BT 99 ga 1 Uerdl & e 81 fvar sar g

The observer should not carry magnetic substances.

Ve ! gabid Uerd g1 o S Ay

The glass cover is not dusted with a handkerchief, because the glass gets charged with electricity
and the needle may be deflected from its true direction. The glass cover should be cleaned with a
moist finger.

P & AP DI HIE Y Ta] Ui ANy, Fifds Hid faolcl I dTsf &l Sl & 3R ga 37
et e ¥ e Tohdl §1 B & gdh & il STelt T JTh BT A1 T|




EXPERIMENT-6

WgNT- 6

Objective: To perform traverse survey using prismatic compass and to balance the traverse by Bowditch's

rule.

IR TSI HHT BT ITNT B o} [aefur BT 3R sifed & faH gRI <oy o) dferd &l

Apparatus: Tape, prismatic compass, ranging rods, arrows, spirit level etc.

IUHT: U, TSHT U, I s, TR, Rufve daa sl

Procedure: With reference to Fig 3.1 in theory section, the procedure is described below

ufsear: Rigid sy & fm 3.1 & Geuf & ufpar R aftfa @

(i)
(i)

(iii)

(iv)

(v)

(vi)
(vii)

A traverse is set out by using ranging rods (PQRST).
ST ST (PQRST) &1 YT HReh b ¢ay ~eiRa faa Sirar g
The ranging rod of P is removed, the tripod stand is put and the prismatic compass is set.

gaﬁ%ﬁwﬁswﬂm%a@fgﬁgw%mw% 3R O SHurg Ve o fear S
|

The temporary adjustments like setting, centering, levelling and adjusting the prism are done.

o B e BT, Hisd AT, THIA BIAT 3R JHARIT BIAT ol ST A 6y
ST g

The rod at Q is sighted and the Fore Bearing reading of PQ is taken.

Q TR TS B 3@ 91dT & 3R PQ B BR faaf & ot et 21

The ranging rod at T is sighted and the back bearing of TP is noted.

P TR ST TS BT T STl & SR TP & 9 SR i Ale favat Sran g

The above steps are repeated for writing down the observation from stations Q,

RIYE Q T 3aaih foram & forw Imied TRUT I8 T oid & |

R, Sand T.

R,S T

Observations:

Corrected .
S. Line For_e Baqk Length Included Included Closing Corre_cted Remarks
No. Bearing | Bearing Angles Error Bearings
angles
1.
2.




Note: In surveyors compass bearings are in quadrantal bearing (QB) system. These are converted to whole
circle bearing (WB) for convenience.

re; Tdel § HUY AT Igus AR @gs) Tomeh & §1 gy & R 3% Sul gda feaiT
(Sscgeh) H uRafdd fear smar 81

Calculations: By plotting the polygon to a suitable scale, closing error can be calculated.

TUMET: FgYST ! SUYFd THMH TR Wic HRdb, AT IS DI TUET Bi o Tobal g

A suitable scale is taken, the traverse is plotted and the closing error is noted. Following. Bowditch's rule, the
correction at each traverse is calculated and the necessary corrections are made.

TH Iugad U1 o ST €, <o wiie foan ST § 3R |1 Jfe Fie & St |1 3FTd | difed &
9 & IR, TS ¢ad IR GUR $I TUMT &1 i1l & 3R HTIRIH JUR T I |

Results:
gfyoms:

Q) The total observed closing error is

$d ol 15 gAY Ffe 2|

(i)  Corrected Bearing are calculated in table.

e fagfer &t o arferesr & & T8 B

Precautions: The following precautions are taken while conducting a compass traverse

ArayTf~raT: SR GRYHU R4 AT FufaRad Jraunf=ar st s 8

Q) The centring is done perfectly.
el gt aRg 9 &1 ol |

(i) The brake pin is pressed very gently and not suddenly, to stop the rotation of the graduated ring.
Uues AT & gr &1 A & e oo U9 o) 9ga o S o o7rar 8, s/ 6l

(ili)  Observations are taken along the line of sight and not from any side.
3radiep S 1 @ ¥ fu Sird 8, fbadt ofik 3 =g

(iv)  When the compass has to be shifted from one station to other, the sight vane is folded over the
glass cover. This is done to lift the ring out of the pivot to avoid unnecessary wear of the pivot
head.
OTd U P! Teh WA I GIR WA W A THI B §, A1 €D el Bl H1d & TR0 B SHWR
s fear ST 8 1 78 42t Q4 R &6 SR oM & fort foman Siran g afes 48t & RR W sHaxass
TorTa & ST o b |




(v)

(vi)
(vii)
(viii)

The compass box is tapped gently before taking the reading. This is done to find out whether the
needle rotates freely.

JfET TR T Ugd HHN die B 6k U 531 ST 8 | I8 I8 U T & for fhar S @
% g2 Tadd = I grdl § a1 8|

The stations are selected away from magnetic substances.

XA DI BT TGl F R AT AT 5 |

The observer should not carry magnetic substances.

Ve DI e 1g g 781 o o1 Afeul

The glass cover is not dusted with a handkerchief, because the glass may be charged with electricity
and the needle may be deflected from its true direction. The glass cover is cleaned with a moist
finger.

PHid & Gahd R THIA U Yd 7 (55, Fifcs Hid faoTell I Aol g1 bl § 3R s 3T T8t
e yeo o 81 HTE & gadh B 79 ITell J 1 foodm Srar 8|




EXPERIMENT-7
TIRT- 7
Objective: To perform profile levelling by Height of Instrument method.
IERT: JUBU B $dTs (A1 gRT UBTee GHAT DT
Apparatus: Dumpy level with tripod stand, staff, plumb bob, arrows, tape etc.
IUHIN: TRUIS TS, W, Wd a1, WY, U ATfe & 1 St dad |

Learning content: Concepts related to this experiment are described

WRaa oY IRl 39 T @ Sefda srayrRonat &1 gufa fear mar g

_,’ 8
©
o

(251.665)

(251.109) (250.504) '

S1 A
(250.000)

Fig. 7.1 Profile Levelling

ICERERICAENANCINE

Height of instrument method

In this method, the Height of the instrument (H.l.) is calculated for each setting of the instrument by adding
Back Sight (plus sight) to the elevation of the Bench Mark (B.M) at first point the elevation of Reduced Level
(RL) of the Turning Point (TP) is, then, calculated by subtracting, the Fore Sight (minus sight) from Height
of the instrument (HI). For the next setting of the instrument, the Height of the instrument (HI1) is obtained by
adding the Back Sight (B.S) taken on Turning Point (TP) to its Reduced Level (RL) The process continues till
the Reduced level (RL) of the last point (a fore sight) is obtained by subtracting the staff reading from height
of the last setting of the instrument. If there are some intermediate points, the Reduced level (RL) of those
points is calculated by subtracting the Intermediate Sight (minus sight) from the height of the instrument for
that setting.



SUHIU B FHarg Ay
=9 fafY H, IUH0 BT SHATs (TI.UA.) B! TUFT UGV B TP HfeHT & o s A1h (§1.TH.) S SHas

T 9% UTZe (WY 2fP) AR 1 oI 5, Ugd fig IR &1 WR (3RTA) &1 HaTs gkl g | fhe, e arse
@dh B UM IUBV 1 FHTs (TI3MTS) W HR e (HISY TT3¢) B °UTTHR &I Sl ¢

JUHRT B1 3Tl Afe & ferg, e wige (@dh) Rt 715 9 T1s3e @.09.) B TP HH TR (3RT)

T SISHR IJUSRT Bt HdATs (TIATS) U B St g1 T8 UfhaT HH TR (3RTA) dF SIRI I8 g
IuHul B 3ifar JfET Bt FHame T W HST B gerar sifad fig (e ReflRian ura fea S gl
e $& AT [6g &, a1 3 [9ga3N & HH WR (ARTA) B} TUFT I VT & 1T IuHR0 1 Sars §
Tegadf =Y @19 =fP) &) geTH? Bt ol ]

Procedure:

ufeear:

(i)

(i)
(iii)

(iv)

(v)

(vi)
(vii)
(viii)

(ix)

)

The points whose Reduced level (R. L) is to be determined are identified, if required at regular
interval.

o1 fagatt @1 ger g TR (3R, Ta) Feifa fovar S 5, afe smaxass 81 i Fafta siarra
IR D! UgdH HI Sl g

The position and Reduced level (R.L) of Bench mark (B.M) is ascertained.

o9 AT (@1.TH.) o1 FRURT 3R 98 U TR (3MR.TH.) BT Udl ST Sl ] |

A convenient instrument station (S1) is selected from where Bench Mark (A) and few other points
are visible.

TP YAUTSHE JUB W (S1) HT T a1 SraT § ofgl ¥ o§F °1dh (A) 3R $3 3 fog
BEEESE]

The instrument is set at station S; and temporary adjustment are done.

JUHRUN I WY S1 R e fHar 9rar § $iR Rl IS fhar Sar g |

The instrument is levelled using the three screws.

JUHRUN B A &P BT ITANT Db FHAd [T STl
gl

Also, the parallax of the eyepiece and the objective is eliminated.

2P 31T, U 3R sifssifaed &1 da THIG 81 SiTd g |

The first reading is taken. It is the Back sight reading on the Bench Mark

ggar ST forar ST 81 78 o Wi WR 9% Arge AT et 71

The intermediate sight (IS) reading are taken and, also, the foresight readings taken by rotating the
telescope.

Aegqadl €fP (1S) AT ot St 8 3R, GREM Bl gHIHR gra T AfeT off ot St g |

The instrument is shifted to S, the temporary adjustment is done and the first reading on the point
D (Back Sight) is taken, D is now the change point.

JUHIV DI S2 TR RIFTARd B a1 a1 8, et e far man g 3Rk g D @@ 913e)
W Ugd! ATl 7 8, D 31e uRacH g 3l

As many readings as possible are taken, then the instrument is shifted to S3 if needed and the above

steps are repeated. The readings are entered in the field and Reduced level of all the points are
calculated.




Tt Ty 8 It ST off Sl B, fOhR SR U= IR IUSBRUN BT S3 TR RN R faan
ST & TR SURIG aRUN &1 GIg=al ol g | AT &l Wices H gl foar Iran § SR ot fagaft
&% U< U TR B! AT BT ST ]

Observations:

fewforar:

Back Sight | Intermediate | Fore Sight IHelght of Reduced
nstrument

No. SO B sy Sight(1S) | (E.S) i Level RL) = Remarks

Results: The Reduced level (RL) of all the unknown points are calculated and checked by applying proper
checks. If it is a continuous sloping ground, gradient of line joining the first and last point can be
calculated.

gfvoma: Tt S=Td fogasii & 9¢ gU IR (SIRTA) Bt TUFT &1 ST § 3R IfId S b offd &1 ol
21 af¢ I8 U Jad ea aral oHH g, d Ugd 3R TRast fig o1 St arelt Y1 &t &1d ol
TUMT Y S bl B

Precautions:
rayrf-a:

0] Bench Mark (BM) should be chosen properly.
S AT (STH) BT 994 31 I forar ST a1feu|
(i) Staff should be held vertical

HHANY! D daad QT ST ATgT

(iii))  The temporary adjustments are done at all the instrument stations before taking the reading.
T o T vga Tt SUBRY TR W SR TR fohar Sirar 3 |

(iv)  Line of sight is made horizontal.
=P T afas &S STt 21

(v) The readings of Change Point (CP) are taken accurately. Fore sight (FS) and Back sight (BS)
column reading are entered carefully




(vi)
(vii)

(viii)
(ix)

<9 @Wrge (CP) Bt RS Td =0 J ot Wit 8 1 H BT P (FS) 3R S Pt 2P (BS) HlaH
! QST Ty 9 & &1 ol 5

After shifting the instrument, Back sight (BS) reading in Change Point (CP) is always taken.
JUHRUN BT RIFTIRT B & dle, Ao Wige (@) 7 9 Iqrge @eg) & ghzn ot ot g1

The essential adjustment of a level is that the line of sight shall be parallel to the axis of bubble
tube.

TR 1 SMaIH FHTEISH I8 & b =P 1 301 990 ogd &1 43T & AR gril|

Ranging Rod should be of standard lengths.

IR I8 AP TaTs Dt gl AR

Mistakes in observations should be avoided.

3adipl H Tafadl I ST 91T

Precautions for Entering the Level Book:

dad g | A% & fore "raunf=ai:

(i)

(i)

(iii)

(iv)

(V)

(vi)

The first reading of any set up is entered in the Back sight (BS) column, the last reading in the Fore
sight (FS) column and the other readings in the Inter- mediate sight (IS) column.

fepeft +f Fe 3ra &1 ygeht AT g Wge (Siww) Biaw J <ol & Wl g, Rl AT BR
gIge (UHTY) HIad H 3R 3 AT sex-Hifsue Orse (3meuy) oiad & oof o1 STt 71

A page always starts with a Back sight (BS) reading and finishes with a Fore sight (FS) reading.
TH U GO 9F I13c (SeH) ST & 91 & BT § 3R BR AMS¢ (UHT) AT & iy
T BT & |

If a page finishes with an IS reading, the reading is entered in the Intermediate sight (IS) and Fore
sight (FS) columns on that page and brought forward to the next page by entering it in the Back
sight (BS) and Intermediate sight (I1S) columns.

afe 1< gy SrEuE HfET S Ty g grar 8, A AT Y 39 gy W gexHifgue = (3rEuy)
3R HR WIZe (THTY) HIaH & gof [T SIIdT § 3R 38 9% W13e (Sey) H gof Hdb 3T Uy
TR 1T ST & | 3R Aerac 2P (IMS0Y) HiaH|

The Fore sight (FS) and Back sight (BS) of any change point (CP) are entered in the same horizontal
line.

forelt off oRkad foig i) &t 9= &t 2 (Tew) SR Uis &t 2 @) & t@ & afad
3T Tl fopdT ST g |

The Reduced level (RL) of the line of collimation is entered in the same horizontal line in which
the corresponding Back sight (BS) has been entered.

HIFTARM TS BT HH TR (RL) 34T &fas a1 & g fomar 7ar g Sorad de6fiia 9 arse (8S)
TS fpaT SITaT g |

Bench-marks (BM) and change points (CP) should be clearly described in the remark column.

SeHTes (dfed) SR uRadd fig @fidh & fewuft sian & Wy wu & aftfq fear s =kl




EXPERIMENT -8
W - 8
Objective: To Perform profile levelling by Rise and Fall method.

I£TY: IYM 3R - fafty gRT UiwTga IHae &1

Apparatus: Dumpy Level, Tripod, Staff, Tape, etc.

JUHIN; S 7lad, TISArS, W, <, TS |

Learning content: Theoretical concepts described in theory
Hram ot arht: Rigia # aftfa S<ifas saurom

Rise and fall method

In rise and fall method, the height of instrument is not calculated but the difference of level between
consecutive points is found by comparing the staff readings on two points for the same setting of the
instrument. The difference between their staff readings indicates as rise or fall according to the staff
reading at the point is smaller or greater than that at the preceding point.

A5 U Hid AYS

gfa 3R fRTae faftr &, Iusor ot S &1 AT T8t &1 Sl ], AfdhT SushRur & b &1 Afd
& fore 31 fagsif R T ST &) ga1 Hdb AR fdgai & s WR &1 3fak YT Sl 8 | 396
W% ST & & o7 3R R Rl § o fofg R e ST & 3uR 3fe a1 firmae s fog
&I T | HH a1 3F ]

Arithmetic Check

The difference between the sum of Back Sights (BS) and sum of Fore Sights (FS) should be equal to
the difference between the sum of Rises and the sum of Falls and should also be equal to the difference
between the Reduced Level (RL) of last and first point. Thus,

ST S
o 3 (1TH) & YT 3R R A5y (THUTH) & YT o die B 3feR Jigs P 1T 3R TR1ae &

N1 & o1 & 3R B SRIER T AT SR HH 16T 7T TR (IRTH) & a1 & 3iaR P aRaR it
BT A1RT | 3RS 3iR Ugd foig &1, 39 UaR,

ZB.S.— ZF.S.= ZRise — ZFall = Last R.L.—First R. L.




2.600

2.484

B ot
(os1865) 0 AN ‘

(251.109) (250.504) P

(250.000)

Fig. 8.1 Profile levelling

frs1 8.1 MthTS & JHdTH
Procedure:
uferar:

Q) The points whose Reduced Level (R. L) are to be determined are identified.
o fagsii &1 Res daa (R L) Ml foear S g, 39t uga™ & Skl ]

(i) The position and Reduced Level (RL) of Bench Mark (BM) is ascertained.
ST ATE (BM) @1 fRUTT 3R 1 TR (R.L) &1 UdT &I STl g |

(iii) A convenient instrument station is selected from where Bench Mark (A) and few other points are
visible.
TH GAUTSHS SUBRU W HI 99 a1 STl ¢ 518t 9§ §d 1T (T) 3R $§ 317 foig fears
COE

(iv)  The instrument is set at station Sy and the temporary adjustments are done.
JUFRT P TIH S1 TR e fa1 a1 § 8k Sreuedt JardieH far S g |

(v)  The instrument is levelled using the three screws.
JUH] B - T BT UGN b GHAS bl STl g |

(vi) The parallax of the eyepiece and the objective is
eliminated.
AT 3R 3ifExad &1 da- T 8 S ]

(vii)  The first reading taken is the Back Sight (B.S.) reading on the Bench Mark (B.M).
oft 712 ugelt {fST ST HE (B.M) R 9 T1se (B.S) ST B B

(viii)  The intermediate sight (IS) reading, is taken after rotating the telescope and the Fore Sight reading
(F.S) (say on stn. D) is also taken.
R D g & d1e qegadr € (1.5) ST o It 8 3R BR wrge ST (F.5) off ot ot

I

(ixX)  The instrument is shifted to S, the temporary adjustments are done and the first reading on the
point D (Back Sight) is taken. Point D is now the Changing Point (CP).
JUHRUN BT S2 TR RMIART B a1 ST 7, STt FHroH far St g 8iR fog D (d@
q13e) R Uga QfeT &t ot g1 foig b sr& ufvad= fag (cp) B

(x)  As many readings as possible are taken, then the instrument is shifted to if needed and the above

steps are repeated.



The readings are entered in the field book and Reduced Level (RL) of all the points are calculate.

St Tva 8 Ia-t ST o 91t 8, bR afe sirawaes 81 df SuwRur & RIMiaRd &R fear
ST @ 3R IRV RN 1 G-l Sl 2|

JfET o) wics g W ol foba ol § iR it fig st & Fregss dad (3Rua) &t U &t
ST B

Observation:

AP

Back Intermediate Fore Reduced
Station |  Sight Sight (1.S.) Sight Rise Fall Level Remarks
(B.S.) ghtil=) 1 (rs) (R.L)

Check

Result: The Reduced level of all the unknown points are calculated and checked by applylng proper checks.

i Tt 3T figsit & O §U R &1 TUFT &I St § 3R I St dvab Sird &1 Tl 6 |

(i)

(i)

(iii)

(iv)

(V)

Bench mark (BM) should be chosen properly.
9 A% (BM) &1 994 31 I fhar ST =gyl
Staff should be held vertical.

TTh Bl daad QT ST IR

At all the instrument stations, the temporary adjustments are done before taking the reading. Line
of sight is made horizontal.

qm%ummm,ﬁ%naﬁammmmmm%@wamm
STl g

The reading of Change point (CP) is taken accurately. Entries are made carefully in Fore Sight
(FS) and Back Sight (BS) column.
ufkadH fig (cp) @t Hf$T Tt =0 I ot St 3| Ufafdar BR Wige (FS) 3R 9 13T (BS)
HIaqH H Wayrgde &1 ot ]
After shifting the instrument, Back Sight (BS) reading at Change Point (CP) is always taken.
IUHRU B WMFIART B3 & 918, o9 Wise (@idh R 5% Ige @ied) e sawm o S

gl




EXPERIMENT- 9
TGRT- 9
Objective: To perform differential levelling by Fly levelling method.
e TRITS daferT [l gRT fEthRiRmer dafe |
Apparatus: Dumpy Level, Tripod, Staff, Tape, etc.
JUHIN; S lad, TISArS, W, <, AT |

Technical Knowledge: Fly Levelling
qAHTP! T TS aared

When differential levelling is done with the aim to connect a benchmark to the starting point of the alignment
of any project, it is called fly levelling. Fly levelling is also done to connect the Bench Mark (B.M) to any
intermediate point of the alignment for checking the accuracy of the work. In such levelling, only the Back
Sight and Fore-Sight readings are taken at every set up of the level and no distances are measured along the
direction of levelling. The level should be set up just midway between the Back Sight (B.S) and the Fore sight
(F.S).
o et Toige ¥ Tars e F YR g IR Te S 3 Sie ¥ 33 & RmRme dafi o
et 8, T 33 TS AafolT gl Siidl 8 | 1 o1 GlohdT b1 S & fofu o AT (BM) 1 Tau & fpdt
1t Hegadf fog ¥ Siien & fore wamg dafeT it &t ot 81 39 dve & afelT H, 9ad & Udd ¢ 30 R
Had 9 T3e 3R BR-UZe ST o St § 3R dafert o fazn & #ig g 781 At ot |1 daa
9 WIS (BS) 3R R WISC (FS) & 3l aitd | RAIfud fo5am S arfgu|

A level is set up approximately midway between the Bench Mark (a point of known elevation) and the

point, whose elevation is to be ascertained by direct levelling. A Back Sight is taken on the staff rod held at
the Bench Mark. Then

9 A1 (F1d $aTs &1 Uh fdg) 3R 39 fog & o @y 7 & T Wik R1d fhar S g,
Tt $ars & WY Jrad B 13 a1 ST § | §F HIdh IR I T T A W UH 9 15T dl
SIS

Height of Instrument (HI) = Reduced Level (RL) of
Bench Mark (BM) + Back Sight (BS)

SR D1 SHaATs (HI) = RUTA WR (RL) |
&9 HI% (BM)+ 9% ITSC (BS)



Turning the telescope to the staff rod held on point B, a Fore Sight (minus sight) is taken. Then

A P! fig B TR W T IS BT SR GAH W, TH Yd P (A3 D) ol At g1

Reduced Level (RL) = Height of Instrument (HI) - Fore Sight (FS) .................. (2)
3RUA TR (RL) = IUHRU Bl HaTs (HI) - DR ATSE (FS) v )

1.99!
B
®

TP2

(251.109)

Fig. 9.1 Profile Levelling

3 9.1 MBI wafeiT

Procedure:
yferar:

Q) The position and Reduced level (R.L.) of Bench mark (B.M.) (A) is ascertained.
ST HS (BM) (A) 1 fRUFT 3R 1 TR (RL) BT UdT T ST B |

(i) Aconvenient instrument station (SO is selected from where Bench Mark (A) and point B is visible
and it is mid-way of A and B.
TH YAUSHS IUHIV WM (SO) BT I9- a1 S1aT g o1gi ¥ oF 7T (A) 3R fog B fewars
AT ARG A RBF AA TG

(iii)  The instrument is set at S; and the temporary adjustments are done.
JUHRUN DI S1 TR e e 77 § 3R SR JHTISH foat ST g |

(iv)  The instrument is levelled using the three screws.
guw DI A TP BT IUTART Hxob JHAA bl STl

I

(V) The parallax between the eye piece and the objective is eliminated.
3G & T AR SHERaH & oiF HT da- JATK g1 STl 5 |

(vi)  The first reading is taken as the Back sight (B.S.) reading on the Bench mark (B.M.)
PENIRIE géam% (BM) R 9 Tge (BS) A&7 & U & fern Sar 3|

(vii)  The Fore Sight (F.S.) reading at B is taken by rotating the telescope.
& & gHTER B TR 3T P (F.S.) ST ot It 21

(viii) The instrument is shifted to S? a point mid-way between B and C, and the temporary adjustments

are done and the first reading on the point B (Bagk Sight) and Fore Sight reading at C.
JUDBRUI ] S TR VIR P 301 T8 B 3R C & ald H T foig, 3R
foraT ST § 8iR fofg B (9@ Wige) WR Ugal e 3R ¢ W BR Arge AT a8



(ix)

The instrument is shifted to S3if needed, and the above steps are repeated, so that the Reduced
level of the required point is calculated with reference to the bench mark. The reading is entered
in the field book and Reduced level (R.L) of the given points are calculated.

TS S{Ta=g B <l IUDRU bl S3 H VIR bR 1 ST €, 3R IURYed =M 1 SIel
ST R, T ST (g & HH TR F UM 39 71 & TeH & 31 o 9o | ST 1 wiee
9 T qol foraT ST 2 3R U 7T fgaft & U §U R (RL) &1 701 &) ot & |

Observations:

S. No. | Station

Height of Reduced

Ins(t|r_|ur|n)ent Level (R.L.) Remarks

Back Sight | Fore Sight
(B.S.) (F.S)

Check

Results: The Reduced levels (R.L) of all the unknown point are calculated and checked by applying proper

checks.

gfvoma: Tuft erTd fagsii & U §U TR (3MR.UA.) B SfId Sifd HRah UM SR ST &1 ol ¢ |

Precautions:

|yt
Q) Bench mark should be chosen properly.
&9 AT B 9 31 I o o1 =g
(i) Staff should be held vertical.
HHATNG] P dadd M1 ST AMRT|
(i) Atall the instrument stations the temporary adjustments are done before taking the reading.
Tt IR WA TR ST o T U5 ST FHRiS T ST B
(iv)  Line of sight should be made horizontal.
=M Y afas s =nfeul
(v) Only two readings should be taken from each instrument station.
G IUHRU WM F had &l ST it St =nfgu
(vi)  Carefully enter the readings in the Back sight and Fore sight columns

S ST 3R BR AZe HIad | AT I AaUTgdd aof B



EXPERIMENT- 10
TANT- 10

Objective: To plot the five points or pentagon on a drawing sheet with the help of a plane table survey by
Radiation method

Ie2y: faferur fafd gRT Iraa aifresT Tdemr &1 Terad § Ue S5 e W uid fagsi a1 dee o &I
3ifbd BT

Apparatus: Tripod stand, Plane table, alidade, spirit level sheet ranging rod, trough magnetic compass,
tape, arrow, pegs, plumbing fork, chart pins, pencil etc.

IUHT: fauTs WS, WH <o, Tferes, fulke qaa e IR s, 1 et dum, 2, T, [e, wife
HicT, 9re fom, oy sl

Learning content: Introduction to plane table surveying described

U= B IR 9 difereT 9d&ur &1 ui=y afvfd

It is the method used to survey small areas. In this method, the survey work and plotting are done
simultaneously.

g;ﬁ%éa%mﬁ&mwﬁ%%naﬂnﬁaﬁwm% =9 fafr # gdefur &1d Td 3eRad U Iy
ST 8|

The principle of plane tabling is that the lines joining the points on the plane table are made parallel to their
corresponding lines joining the ground points.

@ Cafci BT Riid U8 & fo @A aa W foigsfl &1 Siig areit v@mg st foigsfi 1 S areft 3ot

T G137 b JHHIGR S8 Siat g |

Radiation Method In this method, the map is plotted at the same time as the field work progresses. The method
drives its names from its equipment which is in the form of a plane table or drawing board. Radiation method
is suitable for small area and where all the points whose position is to determined are not obstructed. At least
one point can be identified as instrument station, from where all the points are visible and distances
can be measured.

fafpor fafyy 39 fafdr §, S-S &3 &1 H1H M ggdl 8, S g7 AT UR forar Srar g1 59 fafy

HT 1 S IUHIN  foram 71 € off Uh W <9 A1 SR als & = U A gial g | fafamx fafy Bie &=

¥ fore Jugad § ok oiet @ gt fofg fomrent fufa feffea ot sit 8, a1fda =16t 81 &1 0 @ 1t

?‘g’ﬁdumw RYH & TG H UgaH1 off 9ol 5, oigi ¥ quft fag e < € ofR gfvat ardt o g
|
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Fig. 10.1 Plane Table Surveying by Radiation Method
for 10.1 fafoRor fafer gRT T arfereT adem

Procedure:

ufesar:

(i)
(i)

(iii)
(iv)

(v)
(vi)

(vii)

(viii)

With the help of ranging rods, the five vertex of a pentagon (A, B, C, D, and E) are identified.
IR IGH &1 Aag I TH Uy & Uid MW (A, B, C, D 3R E) $I UgdH $I el 5|

The tripod is set approximately at the centre of the figure, the temporary adjustments like setting
centering and levelling with the help of spirit level (at point P) is done and the sheet is fixed on the
board.

fOTS & AT IMPIT & hg H e har T 8, ST THRiH o YT I HA1 3R
f&ufve daa & Heg  JHaa o1 (fog O W) fovar oirar g ok 2fie &1 918 W a7 far S
gl

The North direction is marked on the sheet with the help of trough compass.

IR e &Y 71d S o1 gerdT @ 2ie W 3ifed ferar smarg |

The point P on the ground is transferred to corresponding point 'P' on the sheet with the help
of plumbing fork

ST B ®I Aeg ¥ SHH W foig p &1 Xie R Hafdid fig P R wiFAiaid fear S g
The distances PA, PB, PC, PD and PE are measured with tape.

PA, PB, PC, PD 3fR PE gitai ¢ ¥ ATdt Srcht B

The alidade is set at 'P" A is sighted and also with the help of fiducial edge draw straight ray pa
corresponding to PA is drawn in a suitable scale.

TISE B 'P' TR I fard TRIT 8, A B <1 7T § SIR g RId U &1 Hag ¥ PA & &Y
Fieft =0 o1 Y U o THA TR T T g |

With one end of the alidade at p, points B, C, D, E are sighted and above steps are repeated. A pin
may be inserted at P and the alidade kept touching the pin, while sighting the points.

TISE & T RR &I P IR IWA gL, fig B, C, D, E 3V T & 3R ITRIS TRUN ! GIE=TT STl
21 P IR U O ST S Yo § 3R fogail &) Saa g9y uferss o &l gt tear 8|

The points A, B, C, D, E are plotted as a, b, c, d, e and the required figure is plotted.

fig A, %C, D,E®la, b, c,d, e P U H AR foram ST 8 3R I MHHA afad
CARIGIE




Precautions:

rautf=ai:

(i)

(ii)
(iii)
(iv)
(V)
(vi)

(vii)

(viii)
(iX)

(x)

Before starting the work, the equipment’s for survey work should be verified Defective accessories
should be replaced by perfect equipment.

BT Y& B Y UG, TA&Ul B o (oY ITHRUN T TATIH o ST AR T, SIoqul JrEe
DI T IUDBRU Y Feall ST MU

The centring should be perfect.

HIHRUT FTH BT AN

The levelling should be proper.

FHICIhRUT SfeId BT AR

The orientation should be accurate.

SffHfa=ar wdiep g <R

The alidade should be centred on the same side of the station-pin until the work is completed.

B R EH ad UTes P WMH-[UF & T gl dRW divsd [dT ST d1gu|

While shifting the plane table from one station to another, the tripod stand should be kept vertical
to avoid damage to the fixing arrangement.

W ¢od DI Uh W J GIR W R JYHART Hd 0T, TR sgai1 ol JhaH 9§
I & AT T20TS WS &I dadd @1 ol AMeu|

Several accessories have to be carried. Therefore, care should be taken to ensure that nothing is
missing.

&S T o ST GRT | 39TeNE, I8 YRR SR 3 foTT e < S AR o o oft e
T8I

The pencil should have a sharp point.

URd ¥ ue bt feig g1 A ul

The distances of the objects or lines should be written temporarily along the respective rays until
the plotting is completed.

W O B ao aegail a1 st ot gival Tefid favon & Iy srurdt U & fordt ot
By

Proper scale should be selected.

I A &7 T4 foan ST AU




EXPERIMENT-11

TANT- 11

Objective: To plot the five points or pentagon on a drawing sheet with the help of a plane table survey by
Intersection method.

JET: SRURM A GRT THIA ATIDBT A&l 6T TRIAT ¥ Th SIe7 Me WR Ui foig s a1 daspior ol
3ifebd BT
Apparatus: Plane table, alidade, spirit level, drawing sheet, ranging rod, trough magnetic compass, arrows,
pegs, plumbing fork etc.

IUHIN: WA cad, feres, RuRke daq, S e, I™FTRIS, 7Td daeia dum, W, Jfedi, wid &ier
afe|

Learning content:

Intersection method is used when the distance between the point and the instrument station is either too large
or cannot be measured accurately due to some field conditions. The location of an object is determined by
sighting at the object from (previously plotted) two plane table stations and drawing the rays. The intersection
of these rays will give the position of the object. It is, therefore, very essential to have at least two instrument
stations to locate any point. The distance between the two instrument stations is measured and plotted on the
sheet to some scale. The line joining the two instrument stations is known as the base line. No other linear
measurement is taken, rays forms the vertex of a triangle having the two rays as two sides and the base line as
the third line of the triangle. Due to this reason, intersection is also sometimes known as graphical
triangulation.

dRa+ &1 I aft:

SR fafd F1 IudT e fara ST § ofd foig 3fiR SUaR0 ©RF & o &1 gl a1 dl 9gd Sl gl §
1 $9 & fUfaal & SR Geies U F AT Tt off Yavdl! | foralt o o1 I &) YHAd edd WA I
(U ¥ Wil fbT TTY) 9 o) T 31R fopvor Wieesr iR fopan Srar 81 31 fopzont o1 ufade a5
&1 FRyf sarem gafen, foedt ot fdg &1 uar A & T &9 9 &HF & IUHIV W] BT §HT dgd
3{TIRTS § | & SUHRU TIF & & DI g8l I $& A WR e TR A1 iR 3ifdrd far sirar g1 &l
JUHRUT WM Bl Sie aTell 38T Dl 37 A3 P U H SH1 ST 8 | HIs 39 R HIY Ta1 o siran
7, foxol T fye o1 =i oTcht & Foredt &t fanvo & o Bl § ST SR X1 Bys &t dhast ¥
B 81 39 RO Y, Ufdwsed &I -t st By & =0 & of S S g1




Fig.11.1 Plane Table Surveying by Intersection method

.11, 1 S0 A gRT IHAA arferesT gaafom

Procedure:
yferar:
Q) The points A, B, C, D, E are identified.
f¥g A, B, C, D, E &I UgdM &1 o1l g
(i) One instrument station Py is choosen and tripod stand, table and the drawing sheet is fixed.
T IUHRUN WY P1 AT T § 3R furE T8, 29 3R e e a7 &1 ol g
(iii)  The position of Py is transferred as p1 on the sheet by plumbing fork.
P1 & R P! wifsT ie gRT e W P1 & =0 & RMATARG fBar Sar gl
(iv)  The North direction is fixed.
IR feem fAfEra ot 21
(v)  Points A, B, C, D and E are sighted through the alidade and rays piai, pib1, pic1, p1di and pie: are
drawn.
fdg A B, C, D 3R E &I TS S & H1eqH § a1 oIl § 3R R0l p1at, pibi, picl, pldl 3R
plel @ﬂiﬁ\_rrl?ﬁ?fl
(vi)  Points P2 is viewed from Py, P1P, is measured and ray P1P> is drawn sighting from alidade.
fdg P2 P P1 T ST AT &, PLP2 I AT S1Td § 3R fhR01 P1P2 &l TTS € ¥ <ad gT Wi
EicIE]
(vii)  The table is shifted to P> and orientation is done by back sighting by viewing p: or by trough

compass and the table is clamped. From p. again A, B, C, D, and E are sighted with the alidade
and rays poaz, p2b2, p2C2 etc. are drawn. The point of intersection of and p1a; and p2az gives similarly
b, ¢, d, e is found and the required pentagon is plotted.

gd P U2 IR RFARG &R fear mar 8 iR 1t &1 T a1 1 U gRT Uiy &t 3iR

TEHR NI fHur Ta1 8 iR 2od & iU frar g1 P2 AR T A, B, C, D, SIRE B!

TferSS & 1Y AT Il 8 3R {0} p2a2, p2b2, p2c2 3nfe Wih Sl 81 3R plal T p2a2

?U%W%gsﬁrwﬁm%b, ¢, d, e UTAT ST & 3TR STa=Td G101 TRy foram srar
|




Precautions:

grautf=ai:

(i)

(ii)
(iii)
(iv)
(V)
(vi)

(vii)

(viii)
(iX)

()

The equipment’s for survey work should be verified before starting the work.
Defecting accessories should be replaced by perfect equipment.

T Y= B 1 UG A& BT o fo1T IUHRUN T FeATa o ST ATeq |

arld deldd SUBHN B ITH JTHIUN o SINIRSIE] E|'|'i%'QI
The centring should be perfect

P<IHRUN ITH BT AT

The levelling should be proper
AR Ifed g A1f8T

The orientation should be accurate.

ST §ete g1 T |
The alidade should be centered on the same side of the station-pin until the work is completed.
B R dd TATes B WRH-1UF & T &l dRW divxd [hdT ST dfgy |

While shifting the plane table from one station to another, the tripod stand should be kept vertical
to avoid damage to the fixing arrangement

@ ¢qd &l Toh WA I AR WA R RN Hd G0, TR sgawy1 &l Johaq
I & AT T20TS WS &I dadd @1 ol AMeu|

Several accessories have to be carried. So, care should be taken to ensure that nothing is missing.
®s M o ST SN ST, T8 AT R o [ &1 T o1 A1fg ¢ b e ot e
T8I

The pencil should have a sharp point.

URd ¥ ue bt feig g AUl

The distances of the objects or lines should be written temporarily along the respective rays until
the plotting is completed.

@I O B do It a1 aref Bt gial Yefed fhvull & Iry st w0 § fordt ST
EIRY

Proper scale should be selected.

I THM &1 794 foban =1 9|




EXPERIMENT- 12
TINT- 12
Objective: To find out of the Reduced Level (R.L) of the top of the building using theodolite.
Ie24: IISIeSe BT IUTNT HRPb SARA & Y o U U TR (IR TA.) T Udl A

Apparatus: Theodolite, tape.

IUHUT: FAAISIarse, <yl

Learning Content:

g &t Iredt:

We can find out the difference in elevation between the instrument station and the object (building) in this
case base of object accessible.

1 39 AHA H ITHR0 TIF 3R T (M) & o1 S H 3R &1 Udl ol Jbd &, I BT SATUR
Ay g

Case I: Base of the Object Accessible
Let it be assumed that the horizontal distance between the instrument and the object can be measured

accurately.
$Y |: Ugd I o BT YR
g T o Y fob SUaHRT 3R a¥g & St &1 &fdS g3l &1 Geidh U I AT o Il 5 |

Fig.12.1 Base Accessible

fot.12.1 SMUR oy
In Fig. 12.1 let
o 12.1 O = <fifSg
p = instrument station
JUBH WY
Q = point to be observed

3l H Trg fdg



BYs AQQ' ¥,
h

A = centre of the instrument

UG T Hg
Q = projection of Q on horizontal plane through A
AT &S 98 R Q H1 &
D = AQ' = horizontal distance between P and Q1
AQ' =P 3R Q1 F o &faw g
h'h = height of the instrument at P
P TR SUHRUI B 3dTg
S = Reading on staff kept at B.M., with line of sight horizontal
&t =MD @1 & 1Y, BM TR W T HHATRA! IR TS
a = angle of elevation from A to Q
A Q TP AT HIUT
From triangle AQQ)/,
= Dtana
R.L.ofQ = R.L. of instrument axis + D tan a
If the R. L. of P is known,
afe P HIR. L. AGEY,
R.L.ofQ = R.L.of P+h'+ D tan a

If the reading on the staff kept at the B.M. is S with the line of sight horizontal.

gfe HHaR R AT St tg. A A 78 g1 =P AT afasT F Yy s g

R.L.of Q = R.L.ofBM.+S+Dtana

The method is usually employed when the distance D is small. However, if D is large, the combined correction
for curvature and refraction can be applied.

7% fafy

TAAR TR e 37UATS it € o g3t D BI¢T gidlt g | gTailiap, afg D §13T 7, dl aghel 3R 3{udd-

& fore Tgad QR ar foran ST 9 g

Procedure for Case I:

&9 | & ferg ufspar:

(i) Set up the theodolite at P and level it accurately with respect to the altitude
fATSIaEe &I P IR AT B 3R SdTs & Ja¢ J T/ D U I IHId B

(i) Direct the telescope towards Q and bisect it accurately. Clamp both the plates. Read the vertical
angle u.
RAF BT Q Pt 3R AT HY 3R 3V TP U F FHfGHIRT HY| SHI Wl B &3 .
SR HI G Ug.

(iti)  With the vertical vernier set to zero reading and the altitude bubble in the centre of its run, take the

reading on the staff kept at the nearby B.M.

FeafeR IR o g HET R e avd 3R 3 A & dg W S8 goagd & 1Y, T &
.7, IR U B R ST |

Case Il: Base of the Object Inaccessible

If the horizontal distance between the instrument and the object cannot be measured due to
obstacles etc. Two instrument stations are used so that they are in the same vertical plane as the
elevated object (Fig 12.2)

DY 11: YT T BT YR




afe srensit 3nfe & PR IUH 3R Ix P o1 F BT &fast g Y A1ar T8 S Ihar g, A &
JUHRUN WM BT IUNT fobart STt § arfeb 3 S 9 & YA SHeater famm A gt (R 12.2)

Fig. 12.1 Instrument axes at the same level

o 12.1 IUHRUI D! Feglied! THH TR W

Procedure for case II:

&9 11 & fore ufsear:

(iv) Set up the theodolite at P and level it accurately with respect to the altitude bubble.
fISiarge &1 p IR T &3 3R a5 Jagd & Ga¢ 7 34 Yldh ©Y F JHId B |

(v) Direct the telescope towards Q and bisect it accurately. Clamp both the plates. Read the vertical angle

o1,
A BT Q B 3R ARG HY 3R I Ttdwar ¥ THGHTT B | GIFI el bl &9 o, Sealer
B a1 tl%'

(vi) Transit the telescope so that the line of sight is reversed. Mark the second instrument station R on the
ground. Measure the distance RP accurately. Repeat steps (2) and (3) for both face observations. The
mean values should be adopted.

G DI URITHEA $X dTich £fB D1 T 3¢ ST | SHA TR GIR IUDHRUN KA 3R Bl ffgd L
o IR Y Tt U J A | ST e B 3ATdIb b o7 TR (2) 3R (3) ST | AIeh /=
DI U ST 18T

(vii) With the vertical vernier set to zero reading, and the altitude bubble in the centre of its run, take the
reading on the staff kept at the nearby B.M.

FHeafeR aHaR DI Y HfET R e P, 3R 3qF T & $g H Hdls gaga & 1Y, U &
§1.0H. IR W MU w% R A& |
(viii) Shift the instrument to R and set up the theodolite there. Measure the vertical angle a; to Q with both
face observations

JUBHRUI DI 3R R e B3 3R AASIarge ol 98T Itd B3 | Gl 98] & 3aeie I iR
P10 a2 T Q ATY

(ix) With the vertical vernier set to zero reading, and the altitude bubble in the centre of its run take the
reading on the staff kept at the nearby B.M.




SR IR B Y ST IR e Hp, 3R D A & D5 H SHals §agd & 91 U & o TH.
TR W 7Y €% R ST |

Observation: For Case |

g 9 | & forg
S.No. R.L. of the Staff Distance | Vertical | R.L.ofQ=R.L.ofBM.+S+h
bench mark reading at D Angle a
(A) A
1.
2.
3.
4,
For Case Il
911 P g
S.No.| R.L.of Staff Distance | Distance | Vertical | Vertical | h=D tan a: R.L. of Q
the bench | reading D b Angle | Angle _bSinal Sina2 | = RL. of
mark (A) at A o1 02 Sin (a1-a2) |B.M.+S+
h
1.
2.
3.
4,




Precautions:
YT
(i) Before taking the reading do the temporary adjustments properly.

ST A9 T Ugd SrRUTH GHMISH 31 J &R T |

(if) Initial horizontal and vertical readings should be set at zero.
e &t iR Feafer & YT W Je &t ot a1yl
(iii) Clamping_and unclamping_of plates should be done properly
Wil & FfliT 3R T 31 1 B o




