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g EXPERIMENT NO - |
Aim of the experiment : To measure correet distance between two points by Ranging and Chaining.
el : H . X = = : ¥
; Instruments required : Chain (20m /30m) - | No., Tape—1, Arrows- 3No. Ranging Rods - 4 No.
3 Theory: f
Description of Instrioments
4 w) Chain:
.”w chain is composed of 100 or 150 picces of galvanized mild steel wire, 4mm in diameter
) c.allud ]‘m[».'.ta The ends of each link are bent into « loop and connected together by means of three oval
' g g Cmf_s of the chain are provided with handles for dragging the chan on the ground, cach wire
. \-\'Ilh a swivel joint so that the chain can be turned without twisting. The length of the chain is measured
. from the outside of one handle to ihe outside of another handle.
2% Following are the various types of chain in common use:
1) Mutric chains
K 2) Gunter’s chain or survevor's chain
3) Enginecrs chain
¥ 4} Revenue chain
3) Steel band or Band chain
I | Metric chain: Melric chains are made in lengths 20m and 30m. Tallies are fixed at every live-meter length and
3 brass rings are provided at every meter length except where tallies are attached.
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3 FIG. Details of matric chain
! y ?'uge.‘
The following are the various types of tapes:
o 1) Cloth tape
J i1y Metallie tape
J] 1) Steel tape
iv) Invar tape ; : :
3 Among the above, metallic tapes are “_'ldcly used in surveying. A melallic lape 15 made of
vamished strip of waterproof line interwoven with small brass, copper orbronze wires. These are light in
) weight and flexible and are made 2m, 5m 10m, 20m.30m, and 50m.
3
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c) Raoping rods:
The ranging rods are used for marking the positions of Stations conspicuously and for ranging the
) 2 Lhe pos) P

h“?h' In order to make these visible at a distance, they are painted altemnately black and white, or red and
“.'_hlllt: or red White and black suceessivelv, The ill’.jJUE“”L'II[ of the chain should as far as pﬂssihll.‘ be
alfected symmetrically on eitlier side of the middle so as that the position of cemtral 1ag remains
unaltered.
|tl_ measuring the length of survey line also called as chain line. 1t is necessary that the chain should be
laid out on the ground in g straiglt line between the end stations.

d) Arrows: ] VWhits
. _ Arrows are made of good quality hardened steel wire of 4 mm Black or
diameter. These are 400 mm in length, pointed at one end and the other end Aed

i5 bent into a loop or cirele,
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r‘——- =~ daimery + Birymy
2 Iron
Shoe
FIG. Details of Arrow FI1G. Details of Ranging rod

R o ippen e

Ranging is a process of fixing intermediate points in ling between two end points, while distance between 10 end
pomnts is more than one chain length. There are twao types of ranging

1. Ddrect ranging
2. Indirect ranging

Procedure:

e Cross check the length of chain and record i as Ly

o Fix (he ranging rods at the two given end stations (let A & B), where pegs are already driven into the
ground.

e Stand behind station A {Follower should be at 1* station) and direct the leader, with ranging rod to come
in line with A3 by using signals of ranging,

#  After coming into line follower directs the leader 10 insert an arrow into ground at that particular
posiion,

* Lt the intermediate point be € which should be less than 20m / 30 m({Depends on length of chain).

e |eader hos to move in Torward direction toward station B (Lnd station),

*  With respect to movement of leader the follower has to move in forward direction upto position of 1
arrow,

* Repent the steps till leader will reach at end station (I3).

*  Measure the length of line by consider no of chains and links between A & 1 and record it as |;.
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FIG. Details of Ranging process

['he code ol signals shown in the Table below should be followed by the surveyors while ranging a survey line
using chain, to dircet or convey message to the other surveyors or assistants in order to bring all the
intermediate points in alignment with the end points in 4 chain line.

i _i _llcznirzl_n.f_thc_sig;al_m the Assistant

1. Rapid sweep with right hand
2. Slow sweep with right hand
3. Right arm extended

Move slowly to the right
Continue to move to the right

4. Right arm up and moved to the rig I'lumb the rod to the right

5 Rﬁﬂl_sx_\.wfpmﬁ} lelt hand Move considerably to the left
6. Slow sweep with left hand Maove slowly to the left

7. Lefl arm extended Continue to move to the lefi

8. Left arm up and moved to the left Plumb the rod to the left

Ranging is cormect
Fix the ranging rod

9. Both hands above head and brought down
10. Both arms extended forward horizontally and

the hands brought down quickly

Calculation:
Chain or Tape long or short Correetion = (Li/L) measured length

Where L is true length of chain or tape
I is faulty length of chain or tape
1 1is measured length of hine

Resule:

The correct distance between AB = _
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EXPERIMENT NO -2

Aim of the experiment: To traverse around o building by Chatning.

mstruments Required: Chain (20m /30m) - | No., Tape - 1, Arrows - 5 No., Ranging Rods - 4 No.
Theory ;

Principle of cheain carvey
L Whale te par:

[he main purpose of surveying from the whole o the part is to localize the errors as working the other way
round woulid mignify the errors and introdyce distortions in the survey. If survey is carried out from part to
whole then the orrors would cxp,-“ul o grearer rll&gtli!lltlL‘_ In ]'lﬂI‘!jﬂl werms, this Pl'll!"lf:j]f'.llt' mvolve co\'ering the
aren 1o be surveyed with large triangles. These are further divided into smaller trangles and their vertices are
surveyed with instruments, The process continues until the area has been sufficiently covered with small
triangles to a level that allows detailed surveys to be made ina loeal level,

2. Location of a point by measurement Srom twa carrtrol poiris:

The control points are sclected in an area band distances between them 1s measurcd. The hine is plotted to a
convenient scale of drawing sheet. Then location of required point may be plotted by any one of the following

methods:

For an example, if A and B are the control points, the following aperations can be performed to fix other points,
i) by measuring the distinee AC & BC.

it) by dropping perpendicular CD

1i1) by measuring BC & <ARC

iv) by measuring interior angles of triangle (< ARC & < BAC)

B L4 [ B
- > | : / | \‘}
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) (ii) (ii) (iv)
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|

|

|

FIG. Location of 2 point by measurement from two control points

Main stations: Main station is a prominent point on the chain hine and can be either al the beginning of the

chain line or at the end or along the boundary.

Subsidiary stations: The stations located on the main survey lines are known as Subsidiary stations.

Tie stations: These are also subsidiary stations taken on the main survey lines to locate the details of the object.

&
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Check line:
Check lines or Prool lines are the lige whie : " ,
es are the line which are run in the field 1o is to take the details ol the abjects.

Tie line: :
The mam object of unning a tie line

_ ; ) 2 0 tie line s to 1ate the details of the ahiecte. Tie e b5 a line which iaints subsidiary
stations or tic stations on the mai line etils of the objects. Tie line is a line which joints subsidiary

Offvers:
An offset is the lueral distance i

: ance of an object or ¢ . oni-a Survey i
: s zround feature me o : X
The two types of offscts ans L cature measured from a survey line
{1} |(;1r|:f.lld\n.u!.t| uth:,t. Phe angle of ofset from o point on a chain ling is 90°
{ii) Oblique offset: When the angle of allset is ofher than 90+

Raope Method

]I“}::r ::.“i:i:f:jrl::ése.d ;vhcn a |J::!|: has t':‘ hi‘l _S*-'l olit ]1:!111:1_1L11culur o the IW:IS.L‘ ]im:‘ froim pnlil-ll outside from base
! ¢ rope with a Ionp al both ends and « measuring tape are used for this method. The rope should be a
few meters longer !I::m the distance from the outer point ta the base line. One loop of the rope is placed around
the peg i'lll L‘ILIDE_:TI[_:IOHII. Put a pep through the other loop of the tope and make a circle on the ground keeping the
rope straight. This circle crosses the base line twice. Find the midpeint between two |mi;-1ts where lh-:‘mpc
crossed the base line. Now by joining the outer point and the mid-point on base line one can get perpendicular

line,

Tustrimenss used for setting richt anoles:
1) Optical square
2) Pnism square
3) Site square
44 Cross siaff
a. Open cross stafl
. French cross stafl
c. Adjustable cross stall

I'rocedure :
e  Seleel minimum no, of main survey stations such that the entire area is controlled from the main survey

lines which run near 1o the boundaries.

 [ix the ranging rods at the main survey stations.
Select the base line and fix the intenmediate stations by ranging.

L ]

s Take the ofTsets (perpendicular or obligue) wherever there is a bend or any special feature in the
boundary. _

»  Take as many no. of short offsets for mportant details.

o After knowing the length and positions ol the offsets the boundaries and the other details can be ploted

to their shapes with a scale.
Result: With the chainage and offset draw the layout of the survey ona drawing sheet and record the data ina

field book.
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EXPERIMENT NO -3

Aim of the experiment: To conduct compass survey along the closed traverse.

] i ' . . 2
Instroments Required: Prismatic compass, chain, ranging rods.

Theory :
There are two types of compasses:-
1} Prismatic compass

2) Surveyor’s compass,

Different parts of prisinatic CIHNDANS

I, Compass Box 2. Magnetic Needle 3. Graduated Ring
4, Pivotd. Ohjective Vane 6. Eye Vane

7. Adjustable Mirror 8, Spring Brake 9. Brake 'in

10. Lifting Lever 11, Lifting Pin 12. Prism

13, Focusing Stud 14. Glass Cover 15. Prism Dust Cap
16. Sun Glasses

-

Ny OBIECT vaNE

{}‘-“ - MORSE HAIR

g SLIDING ARRANGEMENT

X

FOR MiBRROA

pY GRADUATED RING
ey 5 CLAMPING RING
REFLECTIN
AL LASS COVER
(ADJUSTABLE) HINGED FILTER GLASSES

} LIFTING LEVER-%
METAL BOX

e A
[

/ :'.u: PRISMATIC COMEASS SILOWING ITS YARIOUS PARTS

—_ Flg. 3.1 (s}

I'IG. Details of prismatic compass

HINGE FOR
GLASSES

EYE SLIT
EYE KOLE
HINGE

MGED STRAR

FOCUSSING
STLO

LT LT T T e ——

The least count of prismatic compass is 30 min. I c:l-rnsis:s ol cireular box of [0em-12 em dia. of nnn—‘magnclic
malerial, Pivot is fixed at the center of box and is m:idu_up t_ll hf'"'d steel '-l‘_\;'”h i f?FIjIFF pivol. (_dellfltcd
aluminum is attached to the needle. It is graduated in clockwise direetion from 0 10360 Jht:_ﬁgurcs are \':e’rltlv:ll
in inverted. Zero is written al south end and 180 at north end and 270 at the east. Diametrically opposite are

8




fixed to the box. The sighting vane consists of 4 hinged metal frame in the eenter of which is stretched a vertical
Horsehair fine silk thread of which is stretched a vertical hair. It presses against a lifting pin which lift the
necdle of the pivot and helds it against the glass lid. Thus preventing the wear of the pivot point 1o damp the
} oscillations of the needle when about to take reading and to bring 10 rest quickly, a light spring is brought lifted
¥ inside Ih'.: box. The face of the prism can be folded out the edge of the box when North end is used. Sometlime
the sighting vanes are provided with 2 hinge mirror which can be placed upward or downwards on the frame
¢ | and can be also slided along it s required. The mirmor can be made inclined at any angle so that Objects which
are too high or too low can be sighted directly by reflecting.

: N Adjustment of the Prismatic Compays: T

5 |

¥

g The compass may be held in hand but for better results it should be fitted at the top of tripod having ball and
socket o mangement. [he {Iiijllsl“ll:llt ola COMpass 15 done in the lhilﬂ\\"iﬂi_’ three sleps.

) Centering: The compass [ted over the tripod Is lified bodily and placed approximately on the station peg by

¥ . i
-';‘Frc“dmg the leg of a tripod cqually, The centre of the compass is checked by dropping a small piece of stone
5 | from the centre of the bottom of the compass so that it falls on the top of the station peg. A plumb bob may be
used 1o judge the centering either attaching it with a hook providing at the battom or othenwise by holding it by
w | hand.
¥y

2) Levelling: Alter the compass is centered, it is leveled by means of ball and socket arrangement so that the
9 graduated circle may swing freely. It can be checked rouglly by placing a round [!cnci' on the 1op of the
compiss, when the pencil does not move, that is roughly the harizontal position.

@

3) Focusing the prism: The prisin anached is moved up and down so that graduation on the graduared circle
should become sharp and clear.

L]

Bearing of Lines: A bearing ol a line is a horizontal angle made by the survey line with some reference
direction or meridian. Mendiuan may be

-

1}y Frue meridian: The wue geographical meridion passing through a_point is a line of intersection of
earth’s surface by a plane containing north south pole and given point. They are not parallel to each
other at different places.

Magneric meridian: The dircction indicates by a free suspended and a properly balanced magnetic
needle free from all other attractive forces, The direction of magnetic meridian can be established with

the help of Magnetic compass,
3} Arbitrary meridian: Any dircction is assumed (o be the Reference meridian to carry out small survey.

¢ b U 9w
i

Desipnation of bearing:

o

Wihole Cirele Bearing: In whole circle bearing system, the bearing of a line is always measured clockwise from
the north puint of the reference meridian towards the hine right round the circle. The angle thus measured
hetween the reference meridian and the line is called Whole cirele bearing of the line. Angles measured will

have value between 0 to 360 degrees,
Reduced bearing (R.B): In this sysiem of bearing of a line is measured clockwise or anti-clockwise from north
or south direction whichever is nearer to the line towards east or west. The concept of reduced bearing

facilita ~omputations in raverse surveymg,
itates comp

|
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g Canversion of WO B 1 R 1.

% W]W | Rule for Reduced Bearing Quadrant —]
fj__.__._- 000" T KB = WCB N-E |
2 [ 9%0180" R = 180" - WCB S-E |
ot L Uo7 RB = WCB -180" N-w i
=4 270" 1o 360" ___';m: 60" — WOl _S-W |

g | — == —
| Cases ! Qu:ﬁrﬂl‘ﬂf_ﬂﬁ____t_ Rule for WC.B WCB between |

g |1 N-E _WCOB=RB 0 to 90"

2 | S-I: W.C.B= 1807 - RB 90" 10 180" |
| N-V =l W.C.I3 = 1R0" + RI3 180" 10 270"

=g lie S-W _W.CB-360-RB__ 270" 10 3607 |

} Local Attraction:
3 1 Sometimes the magnetic necdle does not point towards magnetic Nonh or South. The reason
i | being that the needle may be under the influence of extemnal attractive forces which are produced due to
F | magnetic substances like magnetic rock, iron ores, cables carrying current or electric poles ete. Thus the

J deflection of the needle from its original position, due 1o the presence of some magnetic substances is known as

3| local auraction. To detect local attraction at a particular place, fore and back bearing of each line are taken.
Then difference comes out to be 180° there is no local attraction at either station. On the other hand of the
3 | dilference is other than 180, the bearing may be rechecked to find out the discrepancy may not be due to the
presence of iron substance near 1o the compass, If the difference still remains the local atiraction exists at on or

3| both the stations.
3 Elimination of Local attraction:
Ist imetiod:
J'I In this method, the bearing of the other lines are corrected and calewlated on the basis of the a line which has
the dilference between its fore bearing and back beari ng equal to 180° The magnetic of the error is formed due
3 % local attraction by drawing a sketch of observed and comrect bearing of the line at each station. The error will
be negative when the observed bearing is less than the corrected one and the correction will be positive and viee
3 versa. IFhowever, there 1s no such line in which the difference of fore bearing and back bearing is equal 10 180°,
3 the correction should be made from the mean value of the bearing of thi line in which the difference between
the fore and the back bearing is the least. I the bearings are observed in quadrantal system, the correction
I should be applied in proper direction by drawing a neat sketch roughly,
| 2ndd Method:
3 This method is more general as the bearing at a station lacally allecied may be incorrect but include ansles
caleulated from these bearing will be correct since the amount of the error will be the same for all the bearing
"l observed from that station. Thus starting from the unaffected line and using these included angles the comect
7 bearing of all other lines can be calculated.
Note: The sum of the imtemal included angles must be equal to (2n-4) right angles where n=number of sides of
3 aclosed traverse,
10
A W
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Procedure:

4 directi Uuriuld RuemE i eenerally run around a structure It is defined as a series of connected lines
whose directions and lengths are determined precisely. Following procedure is adopted to run a closed compass
traverse.

_1

’ . I..cE us say we have 1o rn a ¢losed compass traverse ABCDA.
¢ +  Sctthe prismatic compass at point A. ceater it and level i,
+ Take bearings of traverse lines AR amd AD,
4 . Sl_nfl Ihj.e compass 1o peint B3 center it and level it Take the hearings BC and BA.
* Link-wise complete the traverse as shown in fig below,
4 | *  Measure the length of traverse line A, BC, CD, and DA.
*  Record the observation in tabular columns,

¥ ¢ Care must be taken 1o sce that the stations are not affeeted by local attractions. If they are aflected

) | corrections 1o local altractions should he applied first and then the traverse should be plotted with

3 | corrected bearings.

*  Simplest method of plotting is angle and distance method with a protractor. If Last point is falling short

3 ’ by some distapce in mecting the first point then it means that there is a closing error,

,? [ _ _2}__ =

Sffeese T TSy

5 . === - S

3 T~

3

3 \ FIG. Closed traverse ABCDA

i

Calculation:

3

. T;i_u;_—l-;::;ii_l—r_'jl‘ﬁ‘-'“"-:d Difference Included Angles Corrected | Remarks

: i hearing Bearing

9 I'R rm; l Observed f Corrected | FB T-BB

- AB Ll _.E 5. |

..

9 | €D = X I

DA - S

3

3 Chieck that summation of all the included angles = (2n-4) x 90

Result:
3 The adjusted raverse with bearings and length is to be shown on a Drawing sheet.
3
11
S
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) EXPERIMENT NO - 4

e FIFQ“'“"““ e study diffirerit components of dumpy level and to find out reduced level of
different point.

¥/ Instruments Required: Dumpy level, levelling staff, tripod

[

|

|
#| Theary:

{ Components of tevelling instrumenys:
'jl A Im'c![iug mstrument essential consist of the following
. I| a. A levelling head with three foot screws which enables 1o bring the hubhle center
3 | b. A telescope that provides line of sight to bisect the distant olbyeut

¢. A bubble wbe 10 make line of sight horizontal

jll d. A tnpod for supporting the levelling instrument

3! The telescope of levelling instrument consist of the following
I. A body of the telescope with focusing arangement

(#§

2. Object lens or objective; A combination of double convex lens at the front [ace and a concave lens at the back
face is used. The image formed by the above compound lens is an inverted image

3, Eye piece: The main purpose of eyvepiece is 1o effect the magnitication ol cross hair of the diaphragm, and the

[#3]

image is formed by the object lens

4, Diaphragm: Tt consists of very fine cross hairs bounded in a braising fited inside the body of the telescope
“The cross hairs are made of line platinum wires or line attached on glass plate

5. The line of sight: The line of sight is maintained perpendicular o the direction of gravity through a system of
prisms called a compensator. This compensator maintains a horizontal line of sight when the instrument is

? approximately levelled.
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Fempatary adfrsrmenes |
The fol lowing are the temporary adjustments (o
| 1. Settmg up of the level
J 2, Leveling up
3, Elimination of parallax,

be made.

1. Serring up of the level
s Release the climp serew of the instrument

3! :1u:ail1i:u :11;I11t1nen1 m the right hand and fix it on the tripod by wmning round only the lower part with
| the left hang -

«  Screw the instrument firmly.

] « Bring all the oot screws 1o the center aof ils run.

il »  Spread the tnipod legs well apart.

f +  Fix any two legs finuly into the ground by pressing them with the hand.

] e Move the third leg (o the right or left until the main bubble is approximately in the center.
¢ Then move the third legr in or out until the bubbles of the cross-level is Approximately in the center.
L ]

Fix the third leg firmly when the bubbles are approximately in the centers of their run.

L

jl 2 Levelling up

I ¢ Place the telescope parallel to a patr of foot screws,
:j| ¢ 3ring the bubble to the center of its run by tuming the oot serews cqua[l:,' either both inwards and bath
| outwirds,
1 s Tum the telescope through 907 so that 1t lies over the thard oot serew.

l o Tum thus third oot screw so that the bubble comets 1o the center of its run.
| =  Hrng the telescope back o the onginal positon without reversing the eye-piece and object glass,

L

Repeat the above operations until the bubble remains in the center of its run in both the positions.
Turn the telescope through 180" and check whether the bubble remains central,

-
.

-

3. Etimination of paraflox:

»  Remove the Bid from the object glass,

e okl a sheet of white paper in front of the object glass.

s Move the eyepiece inor out until the cross hairs are distinetly visible.

+  Direct the telescope towards the staff.

«  Tum the focusing screw until a clear and sharp image in formed in the plane of the cross hairs,
Fy-Levelling
Differential levelling is the method of direct levelling the objeet of which is To determine Difference in
elevations of two points regardless of honizontal position of point with respect o each Other, when points are
apart it may be necessary to setup the mstrument several tmes. This type of Levelling is also known as
SFLY-LEVELLINGT, Fly levelling is a very approximate form of levelling in which sights are taken as laree as
pussible. There are two methods to bool ared reduce the levels,

1. Rise and fall method
2 Henpln of instrument methed

13
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'] Piffercnce hetween height of instrument & yive and foldl wmethod:

) Hel ' e and fall
. ' El.No | He EI:‘- of collimation system Rise and fall system
1 It s i i 3
rapidas at Cinvalves  few | It s laborious involving scveral
calculation
- — : calcuation
| T€ 18 1o check on the RL of the | There is 0 cheek on the RL of the
mtermediate sight intermediate points
3 Errors in

the ini : . e
intermediate RLs cannot | Errors i the intermediate RLs can

be o .
ctected. be detected as all the points are

correlated

There arc two checks on the accuracy | There are three checks on  the

of RL calculation accuracy of RL calculation

= —_—— —_——e e —
5 This System 13 suitable for | Thus  system s suitable for  fly

longitudinal leveling where there are o leveling where there are no

) number of intermediate sights intermedinte siphts
| - — — S e

I I'rocedure;

!

|
|
|
J 3
|'
|
|
]

s Setihe instrument al convenient pasitions near (st point (say A).

* Do required temporary adjustments (setting up, levelling wp, elimination ol parallax).

f »  Take first sight on B.M (pomnt of known elevation) and enter the reading in back Sight coluinn and enter
all other sights in intermediate sight column except fore sight.

» If distance between two points 1s large enough then shifiing of instrument is required. Mark the change
pont.

Adter setting the instrument at new position and perfonning temporary adjustment, take back sight on
the last point of previous setting,

+ 1t means change point will have both back sight and Tore sight readings.
Repeat the process link wise till last point (siay B3) 15 reached.

«  Aficr entering the readings in a tabular form calenlate reduced levels enther by height of instrument
method (o) s and fall method.

o Apply the arithmetical check.

e

L™ TEE

= STAFF SIAFF
STAFF

o = £F g INE OF SIGHT
LINE OF SIGHT o

b
} ¥

O3
j "

i FIG. Details of fly levelling process
3
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3
14

9
.”, i -
A

w




TARUL AR FakM T o
N LIRM UOR HEIGHT OF INSTRUMENT (1] 13 MUTIHLOD

Headingps

Romurks

Stalion

Bach Ity
sghe | Siphe

Iicighs o1 Hedueod
Fare Instrument Lewvel
g

4

Il=RLofBMN=-L1S

R.L ot other station poimts =11) - 1S or LS
ARITUMATICAL CULCH:
IBS-LFS=LasiRL-FirstRL

e ST _ FOR RISE AND FALL METHOD

Rl:ldlnf_\ |
Sration — e s Fall w1, Remsrhs
fack Iner [ ore I & !
izght Sight Huphr |
R L - — +—
I

S D N ==

ARITHMATICAL CHECK:

EBS-IFS=ZRise-YXFall=lastL —FistR.L

Result: The results are to be represented in level book.

Difference of clevation between first and last given points s M,
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EXPERIMENT NO -5

. 1e cxperiment: To determ; .
J‘."“ ﬂ{ t] C ] ) .I{!l (1Lh.il'tl|.l'l': 1.|'I.U ulu\lflhﬁﬂ :” l.-arluu;’ p“i:-"h- on [.'.l'('lI.I]'!d ["- rﬂgl.llilr i”l{:n.-ﬂ'l
mstruments Required: Dumpy level, levelling siaff  and peg
Theory:

Levelling1s a process of lJUlCrmining the heieht of
ﬁidh“‘!ll ihL-" UIU\'i“lﬂil l'li_ a '|‘iﬂi'|'|{ ﬁ:lﬂh\'ﬂ 10 'd-_d
datum.

one level relative to another. It is used in surveying 10
atum, or to establish a point at a given elevation relative to a

velling: T N ; :
,IF‘m_,"?-'!' fexs . F.lhe process of determining elevations at points at short measured intervals along a fixed line
is called Longitudinal or profile levelling,

sv sectioning: 101s a me alli 1 b , ) . .
o ir éi Itis a method of levelling to know the nature of Ground on either side of the centreline of the
PIORESER '.nm!"' 'E"_Ll" are taken at right angles 1o the proposed Direction of the road end at suitable distances
and levelling is camed out along this cross Section,

Procednre:

There arc two methods to determune level of a road surface:
1. Profile levelling(lonzitudinal levelling)
2. Cross seclioning,

1. Prefile fevelling
It is the process of determining elevation of points at short measured mtervals along a fixed line such as the
centre line of highway, canal, or sewer,
e First set dumpy level at a point outside the centre line of a section and back sight 1s taken towards the
benchmark.
e Then take intermediate sights from the same mstrument station towards the points at regular interval.
s The point where instrument is shifted is known as turming point and at this point both FS and BS taken,
e Irom the above staff reading reduced level of different points can be determined by using .1 or rise and
fall method and plotted in the graph.

Lewel
Datum pasition 1 o F
AL+BO M Level E
puosibnn 2
1=
B G
i L A . 4
. o E £ H »
.____,___F_:;“={g ——— . e -
Datum Level _\_‘-mi-"'_- g rd "GJI
RL+5O0 m pusilan * l.u-\-v.l
prh‘lr:|: . | el pastian &

postizn 3

F1G. Details of profile levelling process
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~  (ross sectioning

[ this method the centre line of are
sken along these ¢ross sections.,
o First divide the section into a number
lines by using cross staff,

¢ Then measure the lefl and right distance from the centre pey using a tape.

Set the dumipy level ; E -
. py level at a point outside the central line of & section and take back sight towards the bench

mark.

and fall method and the same can be plotted in graph

Ao izo L] __i a_ _aDL/_

i L }/5//{, ¥

4

. FI1G, Details of cross sectioning process
Calculation

BN PO LG T O PSS TRUNEHT (1 0 SMUTHOr
Hoemlings
Tl o Medoocd
Lewvel

t ol e e : ; S
[interest is divided into a number of cross section and staff reading is

of cross sections by using 3-4-5 method or draw perpendicular

Take interinediate siphts fro i L '
' i gy l. ::lf-hh from the same mstrument station towards the points at re lar interval.
F ¢ above si =dings Ty - T b 3 T &) risc
= “‘1‘11“55 determine reduced levels of different peints by using H.I method or ris

_In_n_-T—|:En= Insurameni
b Siger
.l =R.LofBM=-DS

R L of ather station poinis = 1L = 1.5 or F.5

ARITHMATICAL CHECK:
TRS-_fIrFS=LauRL~-TFirstRL

- FOR RISE AND FALL METHHOD
Fomdings I

Sralbon J—————— e ——— Hisg Fall .l
Liach lavter Fors

Remarks

sght _ Saght _smghe o =

ARITHMATICAL CHECK:
YRS_YFS=XRise-LFal= Last R.L.=First R.L

Result: the results are to be plotted in the eraph,

17
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r EXPERIMENT NO-6
I

»
I of the experinient: lo plot contour map of a eiven area \ J

AT

I: . ST . .
[ pstruments Required: Dumpy level, levelling stalf, tripod, peg, and chain 20m or 30m, tape.
|
|
|

Theoty: _
Contonrs: Contours are imaginary
o a fixed datun.

3 Contouring: The process by which » contour
- Contour map/topographic map: The map sl
l lopographic map.

| Contour Interval: The difference n elev
: Conteutr Spacing: The horizontal fap

H lines joining points of equal altitudes upon the earth’s surface with reference
map 1s prepared 1s known as contouring,
wowing the altitudes of all these points is called contour map or

ation between successive contour lines,
't:c'tw::eu SUCCessive contour Lines,

1
:: There are two methods of contour surveying.
| 1. Direct method

| 2. lndirect method

| Pirect methods

| Iteonsists in finding vertical and horizontal controls ofthe points which lie on the selected contour line.

For vertical control leveling mstrument is commonly

; : used, A level is set on a commanding position in the arca
afller taking {1y levels from the ne

: arby beneh marks. The planc of collimation is found and the required staff
reading for a contour line is caleulated. The instrument men ask stafl man to move up and down in the area till
the required stafl reading is found. A survevor establishes a horivontal control of that point using this
instrument. After that instrument man direets the staff man to other points where the same stalf reading can be
found. It is followed by establishing horizontal control. Thus several points are established on a contour line on
one or bwo contour lines and noted down.

fndireet method

| o this method levels are taken at some sclected points and their levels are reduced. Thus in this method
hortzontal control is established first and then the levels of those points found. Alter locating the points on the
1| plan, reduced levels are marked and contour lines are interpreted between the selected points,

lor seletting points anyone of the following methods may be used:

1. Methed of square

} 2. Method of cross section
3. Radial line method

|

Procedure

) Method of square:

* Divide the total area into a number of squares and mark all grid points (Size
' 3m*5m to 20m *20m).
» Lstablish levels ol all grid points by leveling.

s of square vary from

) *  Then plot grid square on the drawing sheet.
) s Mark the reduced levels of grid points.

*  Draw the comour lines by inlerpolation.
)

18
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FIG. Details of contouring by

method of square
|t- the contour map are plotted 1o be scale,
fesult:
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EXPERIMENT NO-7

Aim of the experi snenre b . ' ; .
£ e experiment: To measure horizontal and vertical angle between two points using theodolite.

Instruments Required: Transii theodolite, Tripod, ranging rodd, pegs

l'hcgr'_\f: T |1r:c.u|r\.)|ille is an instrument desigmed for the measurement of horizontal and vertical angle. It is most
precise method it is also used for laying of horizontal angles Locating points on line prolonging the survey line
establishing the gradient, detenmination of difference in the elevation serting oul curve - Theodolite are of 1wo
Lrpes transit and non transit, Transit theodolite is cammonly used now a ;Iuys-.in transit theodolite telescope can
be revolved a complete revolution about its horizontal axis in a vertical planc. A transit theodolite consists of
essential part, =

Various parts of transit theadolire:

U{ rt’f'f?-‘h't'rf;?e?‘l[t IS an integral part and is mounted on the spindle known as horizontal axis or furm on axis.

e -

;Lr_[";;ﬁui::-}:ul_w_r illl{;l‘n:l' or L-xh_-m.:il I'ocus_ini},?j-pe_ _
FAp LA eveling ff_t‘u_if_.:, It may consists of circular plates called as upper and lower Parallel plates. The lower
l“_"aIICI plate has a central aperture through which a plumb bob may be suspended. The upper parallel plate or
lnh_rflﬂc'.l_ltﬂ*]log‘i hﬁ meins _Urﬁ:lll' or three Jeveling screws by which the mstrument may be leveled.
3)1r?‘_"_‘rﬂ"'f’"f""f'_"r_-"'fr""' Pfﬂ-"f'-':' It carries horizontal circle at its leveled screw. It carries a lower clamp serew
i‘“la—Ell_‘ganl screw with the help of which ir can be fixed accurately in any desired position.

J)E_E"'_”f_’!’fr Efﬂ}l' _li}'__1'€r1.f;ft*r,rxf}:r¢;.;]:IL is attached to inner axis and carries two vernier and at two extremitics

di;lrnc_lriE:{l]y L-?]ll;(}.'l_ili:.
5-’@””1’"“-"'—“ The compass box may be cither of circular form or of a rough wype. The formmer is mounted on the
vernier ];1.'I_IL‘ between the standards while the latier is attached to the underside of the scale or lower plate or
screwed o one of the standards. Modem theodolile is fitted with a compass of the tubular type and it is screwed

to one of the standards.

) '('rn'fn.’_n':_‘n'e.'jf'h-e vertical cirele is rigidly atached o the telescope and moves with it. It is silvered and it is
u.ﬂ;ﬁy divided into four quadrants.

73 Index bar or T-frame: :,TIIB index bar is 'I' shaped and centered on honzental axis of the telescope in front of
the vertical axis. It carries two vemier of the extremities of its horizontal arms or limbs called the index arm.
The vertical leg called the clip or clipping screws at its lower extremity. The index ann and the clipping anm are
Iéagciher known as T-frame.

.'s')f("fﬂmps and rangent .\'t'rml'.;}'l'hcrc are two climps and associated tangent screws with the plate. These serews
facilitate the motion of the mstruments in horizontal plane. Lower clamp screw locks or releases the lower plate.
When this screw is unlocked hoth upper and lower plates move together. The associated lower tangent screw
allows small motion of the plate in locked position. The upper clamp serew locks or releascs the upper vernier
plate. When this elamp is released the lower plate does not move but the upper vernier plate moves with the
instrument. This causes the change in the reading. The upper tangent serew allows the fine adjustment

9y Verticel circle clamp and fangent screw (11): Clamping the vertical circle restrict the movement of

telescope in vertical plane,
10) Altitude level (2): A highly sensitive bubble is used for levelling particularly when taking the vertical angle

observations.
11} Piuenb bob: To center the instrument exactly over a station mark, a plumb bob is suspended from the hook

fitted to the bottom of the central vertical axis.
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Temporary adjustments of theodofite:

T 3 . el & — . . . . - -
“_IC l&ll‘-l'lr.ﬂ. riry "dJ“ﬂTT]'-m-S are steps that st be earmied out every Hme at theodolite is used. It is a prMLﬂUFL
of setting up a theodolite that involves the following process:

g 55

A} Centering
The operation of setting includes:

l. lC&.‘]‘JITIIIE.' ol instrument over the sttion mark h}- I-..]“mh Bol,

2. Approximate levelling with the help of Tripod leps.

B) Leveling

.-irt-:r the centring and approximate levelling , The accurate levelling is done with the help of foot serews and
'lmlh reference to the plate levels The levelling of instrument by the plate levels depend upon whether the
mstrument has three levelling screws or four levelling screws.

C)Elimination of parallax

_ﬁ 15 arised when the inage formed by the abjective is not i the plane of the cross-hairs . Parallax is eliminated
mn lwao steps !

1. By focusing the eye-picce .

2. By focusing the objective,
Focusing the cve-prece : To focus the eye-picee for distinet vistons of the cross-hairs, hold a sheet of white
paper in front of objeetive and move eyepiece in and out ull the eross hairs are seen sharp and distinet.
Focusing the ebjective : The Telescope is now directed towards the objeet to be sighted and the focusing screw

is turned till the image appears clear and shap.

Wgrtical @ iee e

HhmvisrvaTemg mirrar fae
Bless wdeanerdin g o

Harauh flor conncidence
maliong

NEmiinateng Mmidfoar lar
INe werlical cirgie

Elm i mari g B Famwe far
vedfical e te

Fimg Tor Iocuseing
LELELL LT

Frvwwrilud krvoks

Eyapiece for roading
ML eRCo e
Eyapiscs of islescons

tioafriaanTal leeel

Tangent scfww Toas
Sl

Tangeni scrow lar
A in

Roltocior lor e ailimaian
Vagmrd

—ﬁ-_._.— Circulo laval

Bl manating svirror for

Morrsdmbiel corcie

tor aplical

g

Oina ol the 3 levallmg
[EE

Tighiening screw

IF1¢;. Details of transit theodolite
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¢ | procedure:

¢ Veasuremest! of hovizontal auples: -
X — ' P —
s Scl IJH: theodolite over | ake make ”-“: vernier al 0t o

\J ‘o seL the reading at 0°0°0" loose the : T . e , .

. * -I'?'LIL at 08 g & 00" loose the upper plate till zero of vernier plate coincide with lower horizontal
cHCIe § B

3 « Tum the telescope o bisect ranging rod at p using clamp screw (o exact bisect P point.

_ » Now unclamp the upper plate and tum the telescope in clockwise direction to bisect ranging rod at R is
J bisected, clamp upper plate, )
»  Read both reading,

+ Change the [ace to repeat the process, mean of the face reading gives <POR.
3
F
T
E -3 | ____,--F"'J
o T
3 e
TR
-3
FIG. Measurement of horizontal angle by theodolite
3| Measurement of vertical angle:
~ | Tomeasure the vertical angle of an object I’
»
+  Setup the instrument over station O and level it carefully with respect to altitude bubble.
% * By means of vertical cirele clamp and angent serew, set 0 of the vertical circle exactly to 0 of the circle.
+ Dring the bubble of the altitude level to the centre of its run by means of fool &clip screw. The line of
-3 sight is thus made horizontal.
¢ Loose the vernical eirele clamp and direct the telescope in vertical plane towards the object P, and bisect
3 exactly using vertical ingent serew,
*  Head both the vermers
3 #  The mean of two readings gives angle for that face.
¢ Change the face and repeat the above process, and get the face reading.
3 *  The average of two face values gives exact value of required vertical angle,
3
.
5 [ &
3 /\ " ——
o
3
3 FIG, Measurement of vertical angle by theedolite
L]
J
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.i| Calculation
y ,i| Harfmnr_a.'nng.l’es

!

[l I T | | i
I | |4 _ Reading I Reading Mean Mean : Mean |
. 9 ‘ Station | Object Vernier A | Vernier B Vernier | Vernier | Face |
¥ — | — A B | angle |
| { Initial Final | Initial Final | _
Tl | !
| v i ‘ I | | - I '
3] L___J o ’ | | |
: ‘ - ] i | l I |
f J‘ Vertical angle
| — e Freae — -
mal | W U |
| —i !.__RE.:!E _l_____ﬂffpﬁ | Mean Mean Mean |
B Station | Object Face [ Vernier A | Vernier B Vernier | Vernier Face
e Hier T A B angle
-? ,1 _menslivircamilh | tnitial | Final | Initial | Final | |
o | e e el |
IS Nt PO S W |
JJ |:____L___ SR == S __J.___.._
—% Hesult: The horizontal and vertical angle is found as wy ==
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EXPERIMENT NO-8

Aim of the experiment: To derermine the lengths and included angles between the lines of an open traverse

with the use of Theodolite by fallowing included angle method.
2

Instruments Required: 1 Thendolire, Ranging rods, 3. Pegs or Arrows, 4. Chain'Tape

Theory:

"The traversing, in which the iraverse legs are measured by direct chaining on ground and the traverse angle at
every iraverse station 18 measured with a theoduolite, is known as theodolite traversing.”

Ihere are different methods of theodalite traversing as follows:

. Included angle method

2. Deflection angle metliod

The meluded angle method consisis simp
station. The angled may als
intenior or exterior dependin

ly in measuring each angle directly from a back sight on the preceding
o be measured by repetinon. The angles measured from the back station may be
g on the direction of progress,

Procedure:

Set the mstrument over the station “P™ and make all the temporary adjustments. Orient the
telescope along the magnetic meridian and the magnetic mendian of PQ is measured.

*  Sclreading 070707 at vernier A by using upper clamp and tangent screw and keep the face of
Theedolite as left,

Bring the telescope back in the line of PT witl the lielp of lower clamp and

the reading in vemier A as °0°07 and the reading i vernier B oy 18070707,

Loosen the Upper clamp and twm the telescope clockwise and biseet =Q

clamp and biseet Q™ 15 exactly using tangent serews,

* Read and noe Both the verniers of A and B, Determine Mean
angle QPT,

*  Change the face and repeat all the above steps to determine one more included angle QP

» Shifted the theodolite to second station €), Bisect the station P and repeat whole process to —
included angle of ROQP,

s Similarly measure angles at RS and T,
o mensure lengths of traverse lines POLVIRLRS,ST and T by using a tape or chain.

tangent screw, keep
. Clamp the Upper

of the two vemiers s an included
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FIG, Open traverse PQRST

Caleulation:

Ay

T

Inst s Hwingi- Farri=
=i
ey — g .-..t_ _-___“_- _—R|:n "n::';l:'"t A [1] Pliram
I N e e B R ;—j‘F
I P gt e 1
_1 ] S L | === 5 = e
Wk VT ) P D 0 N e N O S

= ROQP =
&SRO =
ATHER =
“PTS =

£ ROP =
= SRQ =
<~ TSR =
< PTS =

r
1}
i)
iii)
iv)

)

Length of lincs

IIT-

TE =

S5l =

Ry = y
Q= s ]

Sae e i I ELE S SR SRR B S PO R TR B

PSSR
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EXPERIMENT NO-9

he cxperiment: Ta study workine s o
p y working principle of digital theodolile & measure horizontal & vertical

Aim of 1 (
cen two poinls.

angle betW

; pired: 1. Digita ? iy
[nstruments Requi 1. Digital theodolite 2. Tripods 3. Batteries and Chargers 4.Data and Power cables

. Digital theodolite is a modem engineering |
fﬂr}“ i fk‘cv (ol i survesing “:('i-e L_“Em‘?t‘rlllg instrument for measuring both horizontal and verticz!
s 1t1s a key g ngnceringe work. The i its A

| : JL . The theodolite consists of a teles ; ithi
adicular axes- the ho ; % . sists of a telescope movahle within
L“i,menfc'ach ““hl:sili‘:::‘“ -"-‘CE;- and the vertical axis. When the telescope is [u'f;l“lll.'d at a desired
ang ; » axes can be measured with cisi i i

g mrveysundk great precision. The following preparation must be

Th
angle
[wio erp
abject, the ‘
done hefore stamt
4. Setting up the instrument

1. Setting up the triped 2. Setting up instrument on the tripod

b, Levelling the instrument

1. Levelling with the bubble 2. Levelling precisely by the Plate level

¢. Centring
| Centering with laser plummet 2. Centring with the optical plummet
d. Focusing and Sighting

1. Reticle Cross Hairs 2. Target Image Focusing

Targeling Sight Handie

_,—""f

Objective Lens

Ceantor Mark &
Verncal Plate

Honzontal Fine
/M:II!OI‘I
- __Honzontal Clamp

LCD Display
LA
: 2
Operating Keys H"Tutular Vial
Circular Vial
Tripod
Base Plate
Banery Case
Focusing RIng £ e
Teloscopn Fing
Mobon

Optical Plummaot
Telescope Clamp

Tnbeach

Communicatan Port
Locking Lover

Levelkng Scrow

FIG. Details of diaital theodolite
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Il sensor ook rsde

-

Honsonial angle s 'ul’_l.’lnl;

Hansonial angle kel

e R e sansses swa g

Floneontal angle night

i)l:\rlt-‘:-y Descrptoon Ihaplay | Descnprion
Lazo, Hantery madwutor B
Rep _“L'[li!ll-l_u_llglf neasurement Tt
Shin The second funcnon key nuwde Hluld i
- Percent prade -ﬁ |
Zemth angle (1
2 Limi display Gow S )

tdisplay 131G

FIG. Description of display unit

First funchon of key board

Koy

Shorl presst < 2s) ]

Long press (= 2s)

SHIFT

| (O] | roweronorar

Active the second fumction ol keys

Sendd  dlita te other  oguipmient
through K5-232¢

HIOLDY | 1holdmy measured hareantal anple
OSET | Set horizantal anghe i (6 00" 007

Mab response

By pesponise

Vi%e Select the wenih angle or grode angle Mo respainse
L select the right or left horiamial angle Mar FespnTg

Second function of key board
r

Shorl press{=2s)

Lavangr press €27 24)

Koy

_m Frovweer on or ol T

SEHIFT | Active the second function of keys

LIOLIY | Gnter repeat angle measurenient msdde

Senmd  dam o eaher CLuinent

through R5-232¢C

Na respoise

Compensaton onfall’

0s1:T LC and telescope reticle limyp vinsall’

Adjust intensity ul'l:(-u'q:rluum

V% rn ool telescope luser it
R’/L Turn ool laser plummes Mo respunse

FIG. Description of function of operational Keys
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procedure:

Jorizontal angle measurenreny

Swilch on.

Check battery indicator,

Check LCD illumination is ON or OF)-,

Select direction of angle measurement (11, or H).

Set unit of angle (360°0r 400p0n).

Set horizontal angle to 0%or set 1o arbitrary value (OSET or HOLD)
Aim target.

Read the displaved value,

Go on next measurement ilem,

Complete measurement and wm off,

Fertical angle mmeasurement

Swilch on.

Check battery indicator.

Check LCD illununation is ON or OFF,

Set unit of angle (360%0r 400gon).

Select vertical angle measurement mode (zenith V, grade %5).
Aim target,

Read the displayed value.

Go on next measurcment item.

Complete measurement and tum off,

Note: Both of horizontal and vertical angle can be measured at the same time.

Result: The horizontal & vertical angle is found as &
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EXPERIMENT NO-10

im of the ¢ it T ; . .
Alm speriment: To find horizontal & vertical angle between two points and 1o plot contour map a
st arei by using ‘Total Station,

stromments Reoguired: 1.7 o P, :
In Required: 1. Total Station, 2. Iripods 3. Batteries and Chargers 4.Data and Power cables
5.Prisms .Prism Poles 7. 'ribraches
Theory:
Total sttion s a surveying equi . . :

' 8 @ surveying equipment combination of Electromagnetic Distance Measuring Instrument and

clectronic theodolite. 1t is also intepr: ; : 2
e It is also integrated with microprocessor, electronic data collector and storage system. The

instrument c; - M 3 . : . _
:'mtnmwm an be used 10 measure horizontal and vertical angles as well as sloping distance of object to the

Total stations wi il - : , :
il 1;1 kn: T:.nh d]lﬁ:rc!]u accuracy, in angle measurement and different range of measurements are available
1 market, Figure | & ) : : ; : ng : men
el Migure 1 & 2 represents one such instrument & all the accessories associated with it

Tmpavtant Operations of Total Station:

H LR PRy ¥ | " T Y 3 L { i 1 i
I .IU“"I'"C'F My asurement: Flectronie distinee measuring {E[_]'\,'I'] mstnment 1s a major part of sal station. lis
LA Y g 3 - T ] 1 3
rAnge varies f_n‘nn 28 km to 4.2 km. The accuracy of measurement varics from 3 mm 1o 10 mm per km
measurement. They are used with automatic target recognizer. The distance measured is always sloping distance
from instrurment to the abject.

2 Angle Measurements: The electronic theodolite part of total station is used for measuring vertical and
honizontal angle, For measurement of horizontal angles any convenient direction may be taken as reference
direction. For vertical angle measurement vertical upward (zenith) direction is taken as reference direction. The
accuraey ol anple measurement varies from 2 o 6 seconds,

AData Processing: The instrument is provided with an inbuilt microprocessor, The microprocessor averages
multiple observations, With the help of slope distance and vertical and horizontal angles measured, when height
of axis el mstrument and tarpets are supplicd, the microprocessor computes (he honzontal distance and X, Y, £
coordinates. The processor is capable of applying temperature and pressire corrections t© the mecasuremenis, if
atmospheric temperature and pressures are supplied.

Adveantages of Using Fotal Stations

The following are some of the major advantages of using total station over the conventional surveying
imstruments:

1. Field work is carried out very fast.

2, Accuracy of measurement is high.

3. Manual errors involved jn reading and recording are eliminated,

4. Calculation of coordinates is very fast and accurale. Even corrections for temperature and pressure are
automatically made.

5, Computers can be employed for map making and pletting contour and cross-sections. Contour intervals and
seales can be changed in no time.

[However, surveyor should check the working condition of the instruments before using. For this standard points
may be located near survey office and before taking out instrument for field work, its working is checked by

observing those standard points from the specified instrument station.
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FI( : Details of Total Station

-
/ \ Bateries & Chargers "D

Tri}»wls

Frre=mm FPoles
'mibwrac hhe=

FPrisrns

-
P

o2

FIG : Accessories Used with Total Station

IProcedure:
Mount the total station instrument on a tripad and level it by operating levelling serews (Within a small

range instrument is capable ol adjusting itself 1o the level position).
e Then book vertical and horizontal reference direetions by using onboard keys,
Set required units for distance, temperature and pressure (IPS or SI).

]

s [y sighting the target, measure horizontal and vertical angles as well as sloping distances and by
pressing appropriate keys record data along with point number,

e Record heights of instrument and targets after measuning them with tapes. Then processor computes

various information about the point and displays on screen.
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% « This information is also stored in the electronic notehook. Download the stored informations 1o

| computer at the end of the day or whenever elecironic note baok is full,

1 - . . . 1 af o ¥ i
5 o There are software like auto civil and auto plotter clubbed with AutoCad which can be used for plotting

contours at any speeified interval and for plotting cross-section along any specified line.

|

) Result : The horizontal & vertical angle is found as & ;
3 plot the contour map by using the data stored by total station on sheet.

|

i
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! ﬁ| Rufes & Guidelines for condncting Lab-Work
? ¢ SI“-{lmm An pat allowed I,“ touch any equipment, chemicals or other materials in the laboratory arca
until you are instructed h}- I'eacher or Technician
* ¢ miltn" bm;lmbl'.I“'b_m"mry work follow all written and verbal instructions carefully. If you do not
| untl.'u.'[.-.l.'lm adhirechon or part of g procedure, ask vour concern teacher belore proceeding with the
2 activity. .

‘ * Belore use equipment must be reag carefully Labels and instructions,

[ Set up and use the equipme ' I
3 +  Setup and use the equipment as direeted by your teacher. If you do not understand how to use a piece of
equipment, ask the teacher {or help!
5 »  Perform only those experiments authorized by your teacher.

s Carclully follow all instructions, both written and oral
5 e Unauthorized experiments are not allowed in the Laboratory,
J *  Students are not allowed to work in Laboratory alone or without presence of the teacher.

e

o Any lailure / break-down of cquipment must be reported 1o the teacher,
¢ Protect yourself from petting electric shock,

Dos and Doty
Das:

* Centerand level the base of Auto Level accurately.
3 » Crosshairs must be focused sharply.

¢ Keep the Back sight and Foresight distances nearly equal to compensate for collimation error, if any.
3 *  Always take 3 or more observations of each point 1o take the average,
3 * Take sullicient number of observations at regular interval along and across the direction of survey, so as

to represent the ground profile (Longitudinal and Cross-sectional) accurately.

s [nProfile Levelling, use Height of Instrument Method for computation of RL's.
o Apply checks after computing RL's.
* Find closing error and distnibute it.

‘ Don'ts:
‘ e Handle the Auto Level with utmost care. If dropped accidently, it may damage compensator and digital

) display.

3

Tl

If using aluminum staff, be away from eleciric poles, transformers and wires,
While Slliftillg the instrument from one station to another station, always keep it in box for transport.

e Protect the instrument [rom heavy rains,

)
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