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THE CONSTITUTION OF INDIA

PREAMBLE

WE, THE PEOPLE OF INDIA, having solemnly resolved to constitute India into a
SOVEREIGN SOCIALIST SECULAR DEMOCRATIC REPUBLIC and to secure to
all its citizens :

JUSTICS, social, economic and political;

LIBERTY of'thought, expression, belief, faith and worship;
EQUALITY of status and opportunity

and to promote among them all

FRATERNITY assuring the dignity of the individual and the unity and integrity of the
Nation;

IN OUR CONSTITUENT ASSEMBLY this twenty-sixth day of November, 1949, do
HEREBY ADOPT, ENACTAND GIVE TO OURSELVES THIS CONSTITUTION.
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measurement of distance
between given points and
their booking.

Practrice in chaining & taking
offsets, use of optical square
and cross staff, Setting out
rightangle, taking
measurements with tape.
Procedure in conducting
chain survey,
reconnaissance, preparation
of rough sketch. Selection of
base line and station points,
fixing of station etc.

Chain survey of small plots by
traiangulation, booking &
plotting the same.

Chain survey of built up plot,
locating detail, booking &
plotting the same.

Taking horizontal
measurement on sloping
ground, overcoming obstacles
between two points oneof
whichisinvisible or
inaccessible from the other.
Chain Survey of an extensive
area, locating detail, plotting
& finishing the same in ink or
colour paint.

Unit Content Theory Practical Page
No. No.
1. Introduction | 1.1 Definition and objective of 1-2
on Survey, surveying.
An 1.2 Introduction of various units
Overview used for measuring length,
area, volume in C.G.S, FPS &
M.K.S, method and their
internal conversation.
1.3 Concept of use of Scale in
drawing.
2. Chain 2.1 Principles of chainsurveying. | 1.1 Practice in unfolding & folding | 3-14
Surveying | 2.2 Instrument used in chain chain, alignment of lines,




5.2

5.3

Method used in plane table
survey (only description for
practical class). Advantage &
disadvantages.

Brief description of centring,
levelling, orientaton operation
in plane table survey.

4.2

43

4.4

Surveying an area with plane
table of built up areas.
Traversing with plane table of
built up areas.

Running & open traverse with
plane table and fixing details.
Inking, finishing, colouring
etc.

Unit Content Theory Practical Page

No. No.

3. Compass 3.1 Introduction 2.1 Practice in setting up a| 15-22

Surveying 3.2 Brief description of Prismatic compass and checking its
compass, surveyor's accuracy-taking bearings and
compass, Bearing of a line, calculating angles
magnetic & true bearing, Dip, (conversion of W.C.Bto R.B).
Local attraction. 2.2 Determining the bearings of a

3.3 Measurement of internal angle given line & establishing lines
of two line station. of given bearings - laying out
3.4 Method of plotting compass a rectilinear and polygonal
survey taverse. Adjustment of plots of ground using a
closing error. Recording of compass and atape.
field book. 2.3 Conducting closed traverse of
3.5 Simple numerical problems. built up field and plotting the
same finishing in ink or colour
paint.

4, Levelling 4.1 Brief description of various | 3.1 Practice in setting out a level | 23-28
levelling instrument with its and performing temporary
components. adjustments, practice in

4.2 Methods used in levelling. reading staff.
Simple numerical problems. 3.2 Demonstration of permanent
4.3 Levelling difficulties. adjustment of level.
4.4 Use of levelling instrument for | 3.3 Practice in differential
site levelling, Road cross levelling, establish in bench
section, Canal cross section, mark, reading of staff and
upkeep of level book. booking of reading in level
4.5 Calculation of volume of book.
earthwork. 3.4 Carry outroute survey,
longitudinal & cross section
of road project, its plotting
and calculation of earth work.
5. Plane table | 5.1 Introduction, brief description | 4.1 Setting up of plane table by [ 29-35
Survey of instrument used in plane levelling, centring and
table survey. orientation.




7.3

processing.
G.PSsignal.

Unit Content Theory Practical Page
No. No.
6. Theodolite 6.1 Description of instrument, | 5.1 Practice in setrting up a| 36-51
Survey principles of measuring of theodolite and taking reading.
horizontal & vertical angle. 5.2 Measurement of horizontal
6.2 Temporary adjustment of angles by repetition,
theodolite. Reiteration method, Entry of
6.3 Traverse survey of theodolite field book.
work. 5.3 Practice in measuring in
6.4 Sources of error in theodolite vertical angles, setting out
work. given vertical angle and
6.5 Checksintraversing. entering the field book.
5.4 Running an closed traverse
over a given area, booking
calculating the coordinates
and plotting the traverse.
7. Reading of | 7.1 Plan, elevation & section of a [ 6.1 Layout of building from the [ 52-55
Building small building. plan mentioning size of the
Drawing 7.2 Simple idea of RCC Structural room.
detail like column, beam, slab,
footing.
7.3 Introduction to brief idea for
material calculation.
7.4 Layout of a plan with area
calculation by Simpson's 1/3
rule & trapezoidal rule.
8. GPS 8.1 Introductionto GPS 7.1 Practical application of G.PS. | 96-68
Awareness 7.2 Component of G.PS date







Unit- 1
Introduction to Survey, on Overview
1.1 Surveying 93 <Gl $- (T ATFHIER MO Toda [few Iw wesifs
Sl e S AT OICFE Surveying 0T |
Surveying 93 STl ¢ Surveying O3 o1 ST 2 &< %l 1 (LG N+1bg 2N |

1.2 Introduction of various units used for measuring length, area, volume in
C.G.S.,F.P.S. & M .K.S. method and their internal conversion.

CGS FPS MKS Conversion
Length | Centimetre | Feet,yard Metre 1m =100cm = 3.28ft
(1yd =3ft) | kilometer | 1mile =1.609km
(1 mile =
1760 yd)
Area Sqg.cm. Sq. ft. Sg.m. 1Sg.m. =10.76 sq.ft.
Sq. yd. Sqg. km. 1 Are =100 Sqg. m.
Sqg. mile Are 1 Hectare = 10000 sg.m.
Hectare 15q. mile = 280 sg.m.
Volume | Cu.cm. Cu. feet Cu.m. 1cum = 35.38 cuft
1cuft =0.028 cum

Country Units

1 Chhatak =45 sq. ft.

16 Chhatak = 1 Kattha

20 Kattha=1 Bigha

1 decimal =436 sq. ft.

33 decimal = 1 Bigha

1 Acre =100 decimal =3 Bigha (approx)
1.3 Concept of use of Scale in drawiring : Scale Z& NHbE TF(AF FRTF AF0
SIS T M A (F LS Wi (e, MFhe At 5o SFea S
YR QR G (F IQEC Enlarging, reducing '@ Full size Scale<CeT |

RIS IEA R

S| 2O
&-‘131‘517;{9{1@ (< Scale factor / representative fraction JCeT |

S.F.orR.F.=

1



R R (I (T =R ST 779 Scale O3 IR TS Gl
1) Plane Scale (377 (AR ¢ (R (0 2RI 75 4ITo1 Sioi0e 7569 |

2) Diagonal Scale (F3& (3fdS) ¢ (AT I “RfTwcw [ «itet Moire
S |

6) Vernier Scale 7361 € IG(AMRT (JSFF) ¢- GF ANTOAF WA T fo>
LI (ARS8 JEIPR Scale IR AL AR 375 |

T Vernier @3 [JTox 19 3 Scale G ToN ST (BT (R T T OIF
Forward @< 99 201 backward/ retorgrade vernier ICT |
3. Scale of Chord ¢ €12 Scale = NI G S ATRSTS (Il #1717 7T |

Scale fTaftas e R0l TR W@ AVTER TWGE A @ TF [Kwifde
S T 2 ] |




Unit - 2
Chain Surveying

2.1 Chain Survey €3 FINe ¢ BYNG (FRF SARNCR AR TS Survey
AV TR AR G I (FI 2A94 AT 7 0 Ol Gy S AT ©Itd
f@eted network @ R 3411 (AT o)<l (AT T IS FCF F6 (F SNfre Tt
TR | Rl {Tger @3 WG (%@ IF SLG AZF K (0 Plot T R (F (1o
SAfRI71 3 A | PTG AL @l A [q@SIE Al triangulation-2 28T Chain
Survey-ﬁ@ﬁbﬂ%

2.2 Instrument used in Chain Surveying 9! Chain Survey C© 2R TFAIS @]
RCERNEIASEEC

20cm- 20cm
COLLAR
HANDLE EYE BOLT RINGS
GROOVE — W@%
END LINK UNK TALLY —

10/90 finks 20/80 links 30/70 links 40/60 links 50 links
(1) Talleys

1. Chain : 4s.w.g. (Standard wire gauge) 93 Steel €3 Rod Mt o4l Link @3
TR (IR 2RI A o0 (TR NGl 2R THA] AR &) IF)
Chain 9f5% T 72T Swivel Joint €7 IR AR handle T& AICF | 91K
ARt Fafre T4 ring AT @3 Reea [eerw wzrgeief =it foretsa wo Al
tally S ACS FACT (ACF O 1ACY O SNRZS @l fofzre it | quvs [Wsfeifie
AP CR

1) Metric Chain (20cm link) <20m (100 Link) Chain
30m (150 link) Chain

Gunter Chain (66 - 100 Link) Chain
i1) Nonmetric Chain < Engineers Chain (100’ - 100 Link) Chain
Revenue Chain (33'- 16 Link) Chain

3




2. Tape : (7<) SAfRNCHR S<iifEre FTo A 7 Case = 0L reel @SB AT |
(3 [HfeTe arer e

i) PoTea TFel ¢ T (=fG AITH! T Tl IR [FE (oR (GFA2 77, FIeT
AR 43T [0S AT |

ii) 49T 2o & ot [T Sl SCATIFS (G2 T Rrel, Al 4w Sifet
A1 SfEFed e oI A3 |

iii) A0 fFel ¢ Tolited 712 [Foiq Toig BIf SiiEs 41 | O3 fre wiike
@ e @ e g Ty Ao

iv) TTSIF (64% steel +36% nickel) 7ol ¢ STor® 3 (K 2179 SNTEHD
419 2SI TR (O I3 T ST I € 47 4o o1 433 TG AT |

3. Ranging Rod : @ifes &z A TS| [ERGRCEISR] o
FHACP ranging 5T | ranging rod, ranging P P Grelf AP
2-3m I8 30mm IR LIS/ FICIA 72 | 71 (A0S A2 A0S |2
ST AT O Tel) I 9N GRBISIA oMl @ Z= A6 AT |2 oo
(20cm W) AT G TAT ST #1161 TG a5l g AT | | |
G link I 4TH SIS IR (=T O 2R N (AR 71
GelJ'8 ranging rod G210 2 |92 ranging rod (F offset rod <CeT
4-6m%‘il/ranging rod (2 ranging pole T |

4. Arrow :- S0P B FACIT T 4 s.w.g. TITER
400mm TS AF rod T Chain 79 marking &< &elj
TS (ool 27 | 93 M 50mm IS ring ACF T0O S —
G NG YIS ST IS A CF | I

Arrow

Ranging Pad

400+ 500

5. Peg: 3 (D! (FMURTSNA Peg AT | Pag (F WHTS 2%l
BT 40 mm MO €2/ (I FCH (A0 Station Point marking
7| _




6. Cross Staff: G5JT? AW G2ZHTTI o) B m 0 =
T 2 F TR 1 T ACS G5 A7 TS 7S | ',\/m
@A T A I | o

I O (FRF (I TS o7 BIATTE &y €2 7
R T T | ZRACOS TFHA FHES i 1 NE |
qQue o qE (@ SRR M TG B
B+ | G0 7% @UCT dr8 (@FUF AN Bloid I e Rl I
ranging rod GX=SI(A Fiolq I 2] (T ranging rod € IEFI AMRW AIGH
FREACL I AN AP AT |

7. @& WG A plumb line : EC® gauge plate 93 (FF (ATH
GG I *F TP 410 (IS T2 FTol AR &IEA=
QT | (I TFF O gauge plate CFG AT HHrea Afas
1€ THF O M 1 mm LI CF O3 el I To A0
&7 | _
Survey (© &1 WG ACFI Centering 9F &l IZS T O @

JFA (I CHFII Station Point 3 AT AT |

2.3 Definitions of a) Base line b) Tie line (c¢) Offset d) Reconnaissance e) Well
conditioned triangle.

a) Baseline : 93 Survey line triangulation network @<
(RS FZhel (T (F20 T B2 network @3 accuracy
TS F( | MYIFS Ao (4 (F2 base line 27 43l

A
23 13267 (G GFIfEF base line AFTS AT | & %
N

b) Tie Line : Surveying @ Main Survey Line I
ST G (AT I(F SR FCF G3R T4 &1 i
offset 79 (€T F{Ie 27 02« T 12 Survey Line 93 217 @51 45 Station fafee
T4 2, AW KRGS TR OF T6H 9O g (AT A @ offset (SN
ARG 207 A | @ Y Station (& Tie Station G AGIGS Survey Line F Tie

5



line I&T 23 | S12fe SIET@SI detailing @3 JRHICL (€T 2T Line (3 Tie Line

e |

SIC TCH Tie Line I3 Plot T 179 @ Sl &F© YAy 7 307 (71 23 1 3ft

TSR S AN R O(F O T&s GRICAF 519 | (IC%0a Tie Line, Check Line

GG AT A |

¢) Offset : Offset Zo AT Wiot, fod
@< 46 Chainage (S I8 779 A0
H(H OV (=7 RWE N T8 S92 (F
b FACA (A2 Offset (F Oblique Offset
T | AW FANCH [ I o7 THCG T

0-0-0—

00O

Object

Oblique
offset

Offset (1€ 2 O OICF Perpendicular
Offset JCeT |

d) Reconnaissance : (F FKTH(? Rece @I 27 | T O 2 61 FI &F FAI9
SIS ACTEC AR ©I AR GoTie A @ AfT, T NG Fie
Tz T TR R @ 1w 59 T (T4 G A T |

e) Well Conditioned Triangle : Triangulation
Network @ @& (FICN M (F 30°-120" @

T Afre i 2@ fagrem WY el

plotting @ 3751 778 A well defined 2 Wb

e B (W R A0S Sy el 1 77 2F | 9T
g2 well conditioned triangel &1 231 | 92 YR (ATH

ARG E best Conditon.

2.4 Up keeping of field book : (I (RIG AT 7IF
field data SIS 1 T ©ICS field book JCe |
ST Single line '€ double line 92 TFHCNR field
book ©5eTH | (FWIW 92 <6 A Yo @4l (2R
7®<j) Chain Line € 95 MO Chainage {10
A% Offset TANgE T 27 |




Field book & 9 5a(1a fozs] ¢-
1) Ao W5 (AT e

Chain Line I9R3 72 [& 1 27 | & T N
2) o e o A | — 0| ||| | e
TR Pencil WG ChaingeF 11 T 50 T

23|
3) dF9 TR[IICAT AY*TCICI
/T T Offset 97 1 G TLF 2SI M I (F 9510 1 23 |

4) #R7RY[G Chainage TN FICIR KT S 1.5 Cm I LA SR |

5) Chain Line Ir8ia <101 SIS {3 St (51061 (e SRR 23 1 | AW 7oA
Chainage J2C&2 (741 ¥ | 5 Double Line field book & Sejz= 72139 Feita
FACO B O] A =TS (I ZCACR |

6) Main Station(F A G3R GTE (K2 Chainage(@ O (TT7F) Ao a4l fofe
31 27 AR ATHA CHE Chainage (3 @f5a 4123 |
(7) Tie Staion W5 main station €3 IR FIR 28 UG |

8) TP Chain Line &3 &+ G310 3 WS 7jo!
2[R G TARFR T M T2 200 AR

X Ik
9) ©FF T AT Stationdd K‘J_‘\l]%@?f@ W@ x , /

TET ANCATH SR AT 777 2lF ARFCS

reference Sketch LMFCO (S | Xm
10) 47 wFCo3 MAET SEe IS A Survey
area T I ZoT 75 N15@ <l Index map 4T WT©

A S ATOIF (T APABRES! Seed 1 A |

11) SAFA9TATSICI Pencil € Eraser G MHITNE 797 FICO 2 |

2.5 Over Coming Obstacle, Ranging a Line
Rangining : 2S48 KW ACACH G| (e K7 GRRAPACAR AT

ranging JCeT | qCHR [ {eTRIe 2R (S eIt |

7



Direct ranging : G304 27 @ A€ B ]
A1 2 K@ ACATE w8 C g F F

G AT CoZ o 0 A | ATHFCE | A C B
follower (Rl 07! (7o) Leader (R4 Q Q
G follower O T SIPAIC el A@ """ o &

7)) (3 TCeF Ao S g
chainage I 0] UNTOICI C (© IAIC O (= TS C SRZICE ranging rod B
S[RZICAE Ranging Rod (F Follower G ¥ SIIGIe B (W3 | 2[R MS A (A(FCF
B B {94 SIS (910512 JA0 203 C, A € B 7 3AIC2 ranged I QL T
QY

Reciprocal Ranging : Ranging 3 #[t2 (25
oa1l A1 A% A G2 2I&OTS ranging @
Jlal SreRe AR, Al il 7o 27 G
Jl4l (A 2IfEF Station G ranging rod 4%
og) T &) 2K T8 | A ¢ B 2 AIfEs
Station 99 C,'@ D, 281 Q4K ©ATA Y2 Chain
Man ¢3 2fFF S92, A ¢ B Tz
viRegy | ANARRFSICE D, 9 Chaiman C, ¥ Chain Man (92574 20 0 (e AT
D, C,A I T | Sz C,, D, (F D, ST & AT C,,D,B AL 27 | 93
e Tow W HeICw AT IO 7% 1 91918 DCA '8 CDB range 2002, I3
G A TR IRTEZCA (T AB T CD range 2(F (A2 N2 ACDB G 74T
(ARSI <FACR |

Obstacle 2%7 chain Line 3 #0214, @3 (Mo dpRcen =i |

1) Chaining S[I4, Y% SRa (T
)

GUFCE 9 # M random line (ATF
%99 e C,C 577 vAq f7efT Fa19 17 i

8



i@ 3591 71 (X #5729 D,D Chain Line (& a3 9 % il foef
S 1

G4 SRFE Y CD=AD-AC = ](); ](3;1 x AC-AC (PR =R u3))

1

2) Chaining SR3 [8 {2 & ¢- G T AT (SN SR a) So@ws] A1 (I
) G2 b) SRS T (T )

a) i) =R (ACF @RI AT B S C (AF i

CoiFl AU 7 BB' @ CC' @@ BIC! | o5 (L \) c °
NG AT SF7 199 BC \___

IER-A B' c’

ii) BB' ¥ (OFIA 2@ range 91 Roid®
A% C YA AL B'C & e S 11

BC= (B'C)’~(B'B)’

b) i) CABchainLine 9 @#ita®™ A€C(AFAD | B,
© CE 777 @37 ©IC3 Bl 2 A10® BDE @< (Rig <M | [ River
T[T D (AF CETCHT DF R oMl 2@ BAD S | A D

DFE " (191 fager 20 | (31313 =f< 78a)) 0e, STeeie

TG R BA= ADFEDF

ii) CAB Chain Line €9 @ #I( 97 (ACF AD &1% RIVER

BIFI=A1CD € BDYS T BAD S DAC Pl fage | A D
(A ST AB TG 204 (BB =R AT) Ap— i‘\f(’; c




3) Chaining 'S 1{% T2 OIGF% (I building)

i) SRR @F AE 13 [ c o E F
(AT AL AC '€ BD ¥ B - |

o} CD (& 2PIfEe S SACEA & | chain //B}JILDmG // Line
SIfoe 17 717 2Riife CD A G2/ F ARV S G

/]
S S S S S
p S S S S ]S

@ E 7 (A5 @ @38 (0K 915 EG
8 FH 51961 GH '@ S %o1s%] AB line (F 9151 FCH | [0 SIfo) 17g BG
O 799 203 DF |

i) SR GFATE A re @ A Bulding
e farg e Z15ie 501 A {7 (A0 Chain | ©"
line TITOERT Al @3 T7R AP 3
e TS A T AMCS SR
sfe@® 2@ B Rmre (o= q91 B
TS A2 (70 Al ot TorZIoia T
%9 B ¥ (S Chain line WSTACF @ B
TP T AB 3 I S Al 411 23
@3% BC 281 (12 AR AR C (S A3 (F 7P Al=A2 FC TR S 271 ABC
{0 T2 [9ge 203 GR fTgred AC I A2 Chain line (3 6T (K | (AT
ABC TR IICEE S7 15g AC=AB=BC 2(J

2.6 Error in Chain surveying (no deduction, simple nummerical problems)
Error in chain surveying — is inevitable and they are rectified by the
following formulae

1. Formulae for length correction :

Measured length(L") X wrong chainlength(l”)
Correct Chain length ([)

Correct Length (L) =

2. Formulae for pull correction :

P -P)L
C, (Compensating)= * % where

10



P=appliedpull, P =Standardpull L=Length
A= cross section area of chain
E =Young's modulus of chain material
Formulae for temperature correction :
C, (Compensating) = a (T, — T,) L where Ta = temperature during
application
Ts =temperature during standardisation, L= length of chain
a=Linear coefficient of thermal expansion for the chain material
wiL’
n’ 24P’

a

Sag correction: C,, (Cumulative)= —

where w =weight of chain per unit length,
L=Length n=no.ofspanand Pa=appliedpu

Slope correction :

Csl (Cumulative) = —(L— D)=(L —+L* —h?)
2
or — — (approximate
oL (app )

Simple numerical problems : D

1.

A metallic tape originally was 20m. It is now found to be 20.2m long. A
house of dimensions 30m x 20m is to be laid out. What measurement
must be made using this tape ? What should be the diagonal read ?

Asperproblem, L=20m (Standard length of chain)
L’=20.2m (Standard length + error)
[=30m. b=20m.
I’=length to be measured by tape
b’ = Length to measured by tape

"= £><l = £x30=29.703m b= £><b = 2—O><20=19.802m
L 20.2 L 20.2

<. diagonal length = ~29.703* +19.802> = 35.7 m
11



2. At the end of a survey work a 30m chain was found to be 6cm longer.
The area of the plan drawn with the measurements taken with this chain
is 122 cm’ and the scale adopted was 1:200, what is the true area of the
field, if the chain was exactly 30m at the starting?

1
NS F.=— - 1em=200cm=2m = lem* =4m”*
200

0+6

o 122em® =122 x 4=488 sq.m. Av.error= =3cm=0.03m

s 1=30m & I"=30.03m

(L) <) 488%30.037

L2
() 30°

=488.976 m"> =488.98

3. A steel tape was exactly 30m at 18°C when supported through out its
length under a pull of 8 kg. A line was measured under 12 kg. pull by the
tape and found to be 1602 m. The mean temperature during the
measurement was 26°. Assuming the tape to be supported at every 30m,
calculate true length of the line, given the cross sectional area of the tape
is 0.04cm’ wt. of 1 cm’ of tape is 0.0077kg., o = 0.000012/ °c and E =
2x10°kg/cm’

_(Pa—Ps)L__(12-8)30 = +1.5%107m/30m
AE 0.04x2x10

Ct= o (Ta —Ts)L = 0.000012(26°—18%)x 30 = +2.88 x 10" m/30m

Cp

273
c&:#]{)2 w = 0.04x100x 0.0077=0.0308 kg /m
n a
2 3
s (12'03205) ;;’O = 7.41125%107 m/30m
X X

.. Gross correction per chainlength=(1.5+2.88—7.41)x10"m/30m
= —-3.03x10"
L =30-3.03x10"m = 29.997m
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_1602x29.997

L =1601.84m
4. The down hill end of a 50m tape is held 1.3m too low. What is the horizontal
length?
2 2
Csl= h - 13 =—-0.0169m
2L 2x50

.. Horizontal length=50—-0.0169=49.983 m
2.7. Methods used (only briefidea for practical work)
Briefly the chain survey is conducted in following serial steps
(1) Reconnaissance/Recee (2) Chaining and taking offsets and (3) Plotting.

(1) & (2)arefield work and (3) is called office work.
(A) WTHAFE ! Field work :

i) Reconnaissance : 46 251 7T CFCAT survey Il S9! Tz Fa17 2Aafie
I TS 7B @ e 9 Ot (e A0 IS T4 TR | AT 9 & g
minor survey-< TFNTS T T @0 2N, G YT (@A station BT
o a1 JfRTe 23 932 Ol 17717 7% 212 203, F OIS triangulation net
owrk (oSt 1 41 T 203 O (@RI AT | FICS SS9 (AT SRH 2@
GRFd| P OI0O F0F AR AN NO 2 |

ii) Chaining & Offseting : a) HUATH base line (F TOYT S ﬁ[{@ O Gt
Tl 7 FUC T b) G 2T A2@ survey line ST lay out FICO 24 ¢) IS
feraftza e follower (DN I ff o (MCAeT) @R leader (chain A=
S12/<ef chain men X chain-g L AN S TG arrow 0 S 2 1) 93 &t
chain men sT9C< | O Y& chaining '8 offseting €9 € <+« Follower field
book € IR 2TE TSI AP O JPSI(A 72 T& FACIH |

T4 follower (MCA (T Leader ¥ @< Chain (HCRIA IR (5TI07 (9lT= 02
o Leader (3 2003 ACHCOF TN 2NEF Station G AN ranging & fTat (7 |
& S @7 <X b2 #il fca wivice Bbfers 791 280 @3 @ Chain (F Leader €3
o0 T (50 Chaindd LT arrow 7 | FN2RICY WAIEZI3 ©IF Chaining

13



7 77 leader < WIG arrow (¥1F 20 AR G=% follower (%M1 WeTC® WoICe A |
Follower €3 ©IA w6 arrow @7« ff leader @7 TS Arrow &feT 2iepiofq F0aw
3R 2 ©I(J Chaining 99 FIE 5510 AT |

(B) Office work : i) Plotting : 49 #i7 w&d WS Scale AN field book @<
S Nfbd S 27 | 77 plotting @3 6 AwF A30F 27 O 217 @fHo)el
LR 2T G2 S FLCAN FHCO 2 |

2.8 Cadestral Survey with mouza map along with diagoal Scale, tape and other
accessories.

«fS ¥ Gfdel ST @R =14 A TN REFG N SNBAPNCE Nt S
ST A e S0 | G2 M| Rreies 2re enegaii e A e 5 |
G T eI TR R R 27 @3 Mfersa Sepiica afsim Ao A
fofzea|

SIS BRI mouza Z&1 AISHl SIMICIR RATS S [oien @3 vt
AFS AHGCE mouza map (& | YO mouza map A¥NT &€ Cadestral
Survey 9 e |

ACOF Cadastral map @ SRFGFCICT (@ Scale @ poltting T BCACR O G
diagonal scale SHIFCS (I FIF IF T NHLEF @ Scale G LG Tl 73
(A @R @ scale 9 (ACF Wt fatet @O W@ FNRS 203 | Mouza map (2TF
AP Scale SRR &K (g famiqe S T |

ISR FACHCA I AT (@ Cadestral Survey Sd At fafze wc@@ e @ |
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Unit -3

Compass Survey
3.1 Introduction : Compass 251 (12 Ig T MLCH (I ([ (e 2Ifif
I3 o7 fr At wifey2 fafas a1 2w | afn sRRIRFSIE Survey line @fer @
IRAIE T€ 27 (TI@ A I7eIF) O(F Ol TR T (ARF () RISl @
FIfes AT 2ATe 27| (@RE ) 2T &0 Chaning €<% (FIfes
AT Gy (95 (1213 meridian 97 ACATH O (F106 AT 4l bearing
“fISI1% 91 2 | G2 Compass A 2ATAGH | @ YFCK Survey Line 4 AT (F
traverse 051 T (AR (open) A T (Closed) w12fe &iifis € Sif@w g ssiorss
FACR @3 208 AT | Yoiie (3T @ (Ff 2o a1l il @2 smafors
traversing JCT | 71918 Compass Survery S Wﬁbﬂ% 230 traversing (3 431 (ACO
A |
TATAE merdian TS 2FET 20O AT 1) AL ii) (SoIferF G=R iii) T2AF©
TR (SALF© - AN FANCHF) | (FINES TP *NFICS AT (P B I
ORI A A >[NNI TeF @ wiEpel (=F (X s (071 S0 8Its Magnetic
Meridian JCeT | Sjf2I<7 € € wfHkel (I AL (T4 True meridian ICeT |
10. Bearing : (I Line €9 bearing 25T (Flel meridian €< HACAT (Fl Survey
line QI 0 ST o3I (I | G2 GHRCIE BCO A
i) W.C.B.(Whole Circle Bearing) : Meridian @3 North 2% ((F 9% F0IA
(S (TN Line (1 S (I FCF OICF W.C.B e | - 0°-360° 20O A |
W.C.B. ¥I#l[9 &« prismatic compass JIRIT PO 23 |
i1) QB/RB (Quardantal Bearing/Reduced Bearing) : Meridian €< Ted 4l
wwel (A6 fREost (T (AT (I (T (T AT
Al Quardant G (Y SN FS ©ITF (T 2P FACE b>
RB/QB el IR @9 A A 0°-90° @< ‘
Quardant 2 o N E [T
(0°-90°) NW (90°-180°) SW(180°-270°) ¥Rk SW B
(270°-360°) | QB/RB WA &«j Surveyors
compass IR P2 |

15



3.2 Brief Description of Prismatic Compass :

@it @3 (26 IF AT (T ARG [{YCo (@
AR T2 Set T 22 TS GH6 JSIF/ (BIGIPIT

ST ST (TG FACE FRE “FRR IS | A\ e

Ring [SkeIRFS (0°-360°), 30" ox15%] 18 j

OICT TN ACF | a

Gl e fageighe foem ¢ feres, = | 8 '

VTS QIS F9 AP (@ AT S @

T%d [eied F9i7ie 78 23| Brake pin (¥ pFs

[P (29 (FAF TIZ] AR | Prismatic compas

fwtx W.C.B. #ifasli#l 31 T1¥ | Reading A #115 (Fe

AR 0" TG TN T30 1 A |

Surveyor Compass : Surveyor compass & HI®

*EIP ZRE T 2 G O iHIFS ring @

ALY G ©IT T& AT 11| G2 RB. T,

AT ARG E 8 W ZIH 270 7 PN B ey

ACS 0° (ATF 90°-F W Quardantel 7S §\9 N ///;//%
(IS AT 27, SIOFNS ©Id SR ge a%
PRISMATIC COMPASS 79 (< PRISM | 7 |
A 4R GICFE YT S VIEW | =8 8
SLIT'€ OBJECT VANE 2 | 9 3
Magnetic <R True meridian &< HCATH K - \\
(Tl *N2C Bearing (& IA@CN /%/7(,1\°§\°1\\\
Magnetic €9 True Bearing <G|
Bearing, true meridian ¥ JCATE R
magnetic meridian @ ACATH G2 267 4 X *.
Tivw I o ©ITe BN G AR AT | ‘
M G2 T W EICHCE ©oF reading €T
AIEE declination T 1 1 =4 A1 A< No declenation  declenation

declenation east west

ey |

16



S §RS AR THY (@FIfere HfStS dip 031 T GR=F 2tiee! F1fEE (90°) @3
IBERISRIERCIERN

Local Attraction : (Pl (JF ANCT (ACF (A N
bearing (3 fore bearing G {912+ (ATF (7 bearing
& (2 @) (& back bearing JCeT | FTIE AT
{0l T GBCA fore @ back bearing ¢ T3 180° 71 o} B
R G B (BT A7 ACe ©f (el 180°
203 1 | declination €% @K ZeIfT® 203 | U2 Hifers A
local attraction IC+T |

180"

3.3 Measurement of Interior angle of Line Station.
(A) From W.C.B.
a) When bearings of the two lines ae measured from their point of
intersection are given.
i) greater bearing—smaller bearing <180° Interior Angle
>180° Exterior Angle

b) When bearings of two lines are not measured from their point of
intersection.

The above rule has to be implemented after expreessing both the bearings
from their point of conveyance.

A

(B) From Q.B.

a) Same side of the meridian and same quadrant
Included angle = Larger —smaller.

b) Same side of meridian and different quadrant
® =180°-XQ.B.

17



c) Opp. Sides of meridian and adjacent qdt. 4
® =3>Q.B.

A
y

d) Opp. sides of meridian but not in the
adjacent quadrant 9(«

® =180°—difference of two Q.B.

v

3.4. Method of plotting compass survey traverse, Adjustment of closing error,
recording of field book.

1. AC9< travers station (YCF HANBA meridian G
ARACA ¢

w2fe ATSIF travers station (AT AN meridian (BT L -
bR B OIHE (I B2 bearing SIS Are Ao
W SR NPT SHEee S = e 99 3 \
SR 24 station (AT station & FOF Ga7 EIS | L1

2. OI@: (TR AR ¢- HIART Ot 51 [
meridian ToZIPCAA 27 AARKIRFCII @4 s c
o[ /322 (FIC TLICN SoAFI o T plotting F=Ae
A | 9

3. (¥R meridian 99 MATT ¢ (FHFCE meridian | A B
T ©IF ACHTE AT bearing S @I c
i 2 | GO39 SRS AREF [ (A aoia
TG A7 T© LT G traverse T 41
23, 1% GOIF FANEIE @07 I closing error /%
GG MO AGI AT | A B

18



4. JNOIFS IS NI & (T AJSCETAT N-S
Line ¥ S &T%7 (lcosO, 0 as quardental bearing, /
W) & latitude GIREW line @9 SISTRHATH
deperture <CeT| TOIIR traversedd HTO/F M2
Az e lalitide, deperture (F BIE (A
THF?M A€ traverse plotting I T |

5. oyl O3 @R SAZI?I ¢ bl meridian FIFTHAR
77 deflection angle (0) 47 N S« AR (R TRAT)
BT O 2510 S ) T line 47 7ot e
1 AR | SB[ AT AL 1) (LG 27| A2
Gl R G ST traverse plot T 2T |
Adjustment of Closing error

Closing error T traverse @ 201 O AARE @

02
01 L1 L2
02
B C
= 01 2>e<10 sin%Z
2x10 sin 51
A

@S [T9a a4, T A7lfoe 263 ©bw f2e], €9 adjustment HER—S ©ita

TR (2R TE))

AB,C A, T3 22N ST plotted traverse FICE2 G closing errorTTAA,
AT (I (I Scale @ AL traverse ARTAN ABCA dTF Closing error AA,

(3 Ploting Scale @ @I O G WO A |

C1

<

B1 _C1— ’

A1

A B A

B

Cc

A

93 FCH AR A (AT A, (316 (TR Y@ B B @ C Y (AT AA, SN
T BB, @ CC, SN @1 9@ B, @ C, T Closing Error 20 |

S[027d Plotted traverse AB,C,A, @3 B, '€ C, (AT OItWd [«&rx Closing error @3
I FIEACHRT (BT B € C G 9 Sl ANl IR 31t ABCA 2

adjusted traverse.
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Recordig of field book : TS traverse side @9 detailing Il AfHZ® I fos
chain survey SO FCH field book 9 FAGE TACS (A |

3.5 Simple numerical problems

l.

Convert following W.C.B. toR.B.

i) 80°30'—> NS8O0°30'E

i) 125°45'30"— S{180°(125-45'30"")} E=S54"14'30"E
iii) 190°40'20"— S{190°40'20""-180")} W=S10"40"20" W
iv) 285°30" > N{360°—(285°-30")} W=N74°30"W
Concept following R.B. to W.C.B.

i) N45°20'40"E — 45°20'40"

ii) S1520'E— 180°—(15°20")=164°40'

iii) S10°40'30” W — 180°+(10°40'30")=190°40'30"

ii) N20°20'20" W—360°—(20°20"20")=339"39'40"
Convert following fore bearing to back bearing —

1) 168°20"— 180°+168°20'= 348°20’

ii) 279°30'30" —(279°30'30"")—180°=99°30'30"

iii) S45°20W —N45°20'E

i) SIS15'E-N15°15'W

The following bearings were observed in running a compass traverse

Line EB. B.B.
Calculate the AB 45°15' 225°15'
Interior angles BC 123°15' 303°15'
of the traverse CD 181°0 1°0'

DA 289°30' 109° 30

/B =180°+4515"-123°15"=102°0"0"

20



5. ....2893Q . _._______A

and if so, rectify.

Line
AB
BC
CD
DA

E.B.
74°20'
107°20’

224°50’
306°40’

B.B.
256°0’
286°20’
44°50’
126°0’

ZC=123°15"+180°- 181°0'=122°15'

ZD=360"-289"30" +181°~180°="71°30’

ZA=289°30"-180°-45°15'=64"15’
Adding=360°(0.K.)

[ BCD has following data check if there be any L-A

Solution :

On observation we find CD is free from L.A. because
(224°50")—(44°50")=180°. The rectification is due in the following tabular form.

Line Observed Correction Line Corrected Remarks
F.B. B.B. F.B. B.B.
AB 740-20° | 256°-0’ | +40’ at A - AB 750-20° | 255°-20’ Stn.
BC 107°-20° | 2860-20’ | 1°c at B BC 1060-20° | 286°-20’ | C & D
CD 2240-50’ | 440-50’ CD 2240-50’ | 440-50’ | are free
DA 3060 - 1260-0’ DA 3060 - | 1260-40’| from
40’ 40’ L.A.
s ey e
Line E.B. B.B.
AB N55°0'E S54°0'W
BC S6830'E N70°00' W
CD S24°0'W N24°0'E
DE S77°0' W N75°30'E
EA N64°0'' W S65°0'E
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Line Observed Correction Line Corrected Remarks
F.B. B.B. F.B. B.B.
AB N 550-0’ S 540- |+1°30’ at B AB N 55°-30'E | S 55°-30W| C &D
E ow OQcatC are free
BC S 68e- N 68c- |OcatD BC S 70°-0'E |N 70°-0'w| from
30'E 30'W  |+1°30" at E L.A.
CD S 24°- N 240~ |+30" at A CDh S 24°-0'W| N 24°-0'E
o'w OE
DE S77°- | N 75°- DA |[S77-0W|N 77°-0E
ow 30'E
EA N 64°-0W| S 65- EA N 65°-30'W | S 65°-30'E
OE
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Unit - 4

Levelling
4.1 Briefdescription of various levelling instruments and their component parts :
Levelling 251 (39 7@ reference level Al datum €3 C2I0% &feq g Twol/
STOITS! efhioiel | G2 &) ACATEIR T2 251 Level S Staff |

Focussing screw BubeT tube Telescope
Y plece [ }—Tibach
0T 0O

| | Trivet
' l }' Foot screw

L Tripod
level surface
I \ Tripod leg

ST Level 93 e Raget s —

1) Dumpy level : @5 4% 25 GIR F21 T 2 O T& AT SHHDS SCHA
ACATT TS ] T N GR 2T 761 @ 7SI 49 7% | @ 74 A% @ AFS |
I ©I(3 € G G 2N LAY |

2) Modern tilting Level : TS telescope (& 3% O Teva Swrenfe EOCIER:
SRR ANCATT AT 1 T | I T TGS (ST Sarg S0 ©oid frea A a3
YA S 3% 41 T | 714 levelling 9 &) 2 Tg A2 DI $Y G €7
tilting screw AIRITAIE SIS 3 1% (FL AN 7S |
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3) Wye level : QI telescope AT Y SR KGR 3G SO A I
FCE telescope (F O THLAN SICHA ACATT (A T TE T AT ARTS
TR | 5g sforeerd b Mam = |

4) Cooke's reversible Level : 4T dumpy level €% wye level @F (AW
eS| GG Stop flange screw G NHTH telescope(F Ol I CHL) SICHA ACATT
CRAIN T | ATIBG e« T |

5) Cuishings level : GT® object glass € eye piece @3 B« R<I T T |

4.2 Methods of levelling, simple numerical problems :

Collimation method : TS % (FUF R.L. A H.1 e 302 9+ R R L. (Datum
G ACATT SoHol/afeiael) fiea 541 27 | sfw R L. [#% ISR T4 staff reading
{102 A1 Back sight f1020 HL.1. 70 35021 | @2 AT2TF @3(6 set up-93 SI@ofs Il
ﬁ% staff reading CUC<F R.L. fore 1 2 | 95T Set up 99 (*IF reading fore sight
GR AN reading back sight | €< check, B.S.—XF.S.=Last R.L.—FristR.L.

Rise & fall method :- 3G SACa1F @ #TIF station €3 staff reading @7 LS felefg
31 27 | fACI9IEeT (eI 205 ©f rise GRS 2061 ©f fall 2 | rise 20 5796
stn. €5 R.L. G AL (19 I3 Fall 01 [R5 $90© 21 ©C R.L. SIS #{1=01 70 |
9 checkXB.S.—XF.S.=XRise—XFall=LastR.L.—FirstR.L.

Simple Numerical Problems

1. The following readings are successively taken with level 0.355, 0.485, 0.625,

1.755, 2.305,1.780, 0.345, 0.685, 1.230 and 2.150 m. The instrument was shifted

after 4th and 7th readings. Prepare a level book page and calculate the R.L.s of

different points.

Assume B.M.225.500m B.S.—Back Sight H.I.=Height of the Instrument
[.S.—Inter Sight R.L.=Reduced Level
F.S.—ForSight B.M.=Bench Mark
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Solution : FIELD BOOKPAGE

1\SII. Chainage | B.S. | LS. | F.S. HI | Rise | Fall | RL. | Remarks
o.
1 0.355 225.855 225.500( B.M.
2 0.485 0.130| 225.37
3 0.625 0.140| 225.23
4 2.305 1.755|226.405 1.130| 224.1 | C.P.-1
5 1.780 0.525 224.625
6 0.685 0.345|226.745| 1.435 226.06 | C.P.-2
7 1.230 0.545|225.515
8 2.150 0.920 |224.595
YBS YFS YRise =| Y Fall =
=3.345 =4.250 1.960 | 2.865
Check : YB.S.-2F.S. Y Rise — Y Fall Last R.L. - 1st R.L.
= 3.345 -4.250 = 1.960 - 2.865 = 224.595 - 225.500
=-0.905 =-0.905 =-0.905

Note : (1) Problem is to be solved either by H.I. method or by Rise fall Method.
(here both methods have been shown combined.)

(2) IncaseofH.I. method £ Rise—Z Fall check is not to be shown

(3) In case of constant sloping ground the staff readings shall be conditional
increasing or decreasing. Whenever the continuity breaks it has to be taken as
change point (C.P.).

(4) Last reading shall always before sight (F.S.) & First reading shall always be
back sightin a level book page. Each page shall have its own check.

H.I. Method : (a) Add ther R.L. of B.M. to back sight to get H.I.

(b) Subtract the inter sights and fore sights from H.I. to get the R.L.

(c) Atchange point add the back sight to its R.L. to get new H.I. and continue as
above.

Rise & Fall Method : (a) Subtract the staff reading from the previous one positive
resultis rise and negative result is fall.

(b) It rise then add it to previous R.L. and if fall then subtract it from previous
R.L.to getthenewR.L.
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Levelling difficulties :

1. Tof¥/awa Qi sifse s 3919 & Levelling :- Level (F G373 < € 2ATH
Level A reading G A RN T2

2. Tw/fdF WAoo Levelling : B wiod (F(d Level G5 St Set FIC© 2 (T
fore sight 9 Staff 431 (aNGIT I T 2119 TS 27 =71 fF TRSTS back sight @ staff
R CANTTR AN CH 110 22 F1 2T |

3. Staff I Level 43 YIFICR AICF 2 ©O(F eye piece T object glass €3 FE 41
(TS AT S staff G AT object glass 99 centre G TS| 2AfF7 T 2A1D
(S

4. Staff Station 33 Iy A1 O 20e 2 7 20 peg #T® ©IF &2 (ATF Staffreading
(ST T peg 3 157 SI0=17 T '€ peg G BT staff readign @7 AN (ATF
1o AT 147 T Staff Station ZCH GBI staff Al Inverted staff @ SHICH
AT (TS

5. /3 Tl KT T 20T | 12 00T SeTd OCad A peg € WLt AT peg
@3 &4 staffreading T TPTIR AN T 23 |

(RS YA 20 3—
6. ATRRRT e [ St T A |

/—RL.=HIL, +a

H.I.,=H.I. +ta-b
aT ______ [ ___

4.5. Use of levelling instrument for site levelling, road section, canal section, up
keeping of level book :

2ANYTF I Level (F TS (@I Levelling Stationd IR (@A 714 Staff
Station (& fEgCel I A CeT 71 27) foa 2RI temporary adjustment
HAMT FAN T |

1. Centring by fixing on the desired spot : (9 2 < Tripod (F 53\0 I
TR ARG SHOIT (WHNG ©ICa (5104 SwIe Level 1 27 | G
AT Levelling screw %61 (T3 TZ(F (@ 2R SATIAN T |

26




2. Levelling : 2= ©(F (510X SWITE Levelling €3 #1630 Telescope (F (@
@ {0 foot scrw AT TGICH (FC4 Levelling screw (F 12031 Wi Al fow(ad
(= R Telescope bubble (B RTINS 23, €7 217 90° (© ‘qﬁm TelescoplF
TSI foot screw I G2 SR 917 ST YRCAFAR bubble (F SR SRR
S T | Permanent adjustment T3 QT €9 519 bubble (F 360° TS T2
(R AT |

3. Focussing : &TI eye piece YR cross hair (F oS 1 2 | O AT Y
(i1 T3 Tt OIfRFCT focussing screw (AT 23 IO 2/F® 1 €2 object T2
Z06Z | GRG0 2013 TG G A0 (NS Sy (ol |

Temporary adjustment €3 ?J staff (F bench Mark (B.M,) 93 S (02 AT
Back sight (983 23 7 #(F T© U7 Telescope €3 4% F3ol Tous ORI staff
station @feTCS A1 (€A 2 | TS SRR =Tl (<17 1.S. BT E.S. 771 27 | 931 717
TFOCET SIq IR F.S. (AT B.S. 07 712081 #=I{(310 91 GPZSIA Il 23 | 43
I AT GO IS BIe] AT Tl 7T = (<10 staff station @ (TR AR | (T
station @ Y9IPIR IC&T back @ fore sight (1S3 2 OICF Change point JCST

Road Section @3% canal section : 72 IS 4T3 AR 477, @b 4o ©ital
41 23 930 Sy (5w @ SR 2gree 11 WS etie Wi I @
Ry wzry ‘1‘1’/ RO 1 23 | GUR (3 TG profile levelling/long section €<%
cross section 67 27 |

Long Section « oW 5<ite @ wzegsiel RMTe staff reading (€T T | cross
section S AL ST 1 @Gl RMTS (T 2T (@A (FRT (FAF AT
I N OB ATASA I 2015 (S T GoIF (<17 77 5afe ey 5o
2 | Field book @ offsetting 3% level book € Staff reading 92 & 31 2 |
plane table €3 LTINS (RGRATH! detailing T 27| &N € (*F M7 THOR
AILFF o077 fly levelling (T1Afe ¥y B.S. € F.S. 43 Mex a1 [oidre g2
levelling) €3 HS AGI F(H (72l 2 | IW S(0 SIS F 0K A O
ST &2 (F19]) ACHR o F(I FACO 2 |

field work % 75 S G scaled<L W% I vertical scale @ profile € cross
levelling 93 BfQ I 23 |
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4.6 Calculation of volume of Earthwork :

(1) A=Bd+Sd’ The areas 4, ... 4,
are calculated by the above
formulae.

(2) The volume of earthwork shall
be calculated by following
trapezoidal formula.

Where =L is common distance

Problem:

1. Ifformation width be 20m and areas be at 3m intervals calculate the volume e
of E/wifareas be 20m’, 27m’, 30m’, 19m’ & 20m”.

V= % [20+20+2(27+30+19)] = 402m°

2. Theareas at different regular vertical levels are as follows for a reservoir :

100 m
105m
110m
115m
120 m

300m’
317m’
302m’
300 m’
280m’

Calculate the volume of reservoir within the said levels.

Common Distance=5m

14 23 [300+280+2(317+302+300)] = 6045 m’
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Unit -5
(2 CBf& ATS

5.1 Sl ¢ (24 (5T AT *1&fore TS FIs GG Fsrest (BfRet (24 (5fFeT)
R FE O T GRR A3R CFAF 2AfTN9 93 AT T2 1 T 0 ACF (2
(BT TS @l 27 93 siafore BRIk (@16 @3 [qom (Gi2 70) Bred $9iF ([0
(A 2If (ST T @R GFE Y (AT 2l G Tl AT T2, SFI
B (2152) 91 27 | 670 9B FR (ST ACST (T 3R OIF 7D 21wl
SIS T2 FACS A GR AT (I Fo AT 0 72(S2 2/Fe*ro 27 | TR
ATET S 2IGETS (T 375 SHF G #I7<e] AN S SAHS 1 T,
G2 AFGTS AT (FIS S SAFT LTS 27 1l | TS T 54l (T
(I BT A0 A0S 2T oy @2 2Mafefb 332 SHAIN IR (78 S e
TS |
TS (2 (G TS siafod &7 s 261 A ©f (2PRICAfTT) wi2ife giic Brs
TS (5% @ (FIe IEF I FIA (@2, CFCQ SRFS (Fie T8 4R FHHC
FRCAGNFI (TR TSI J0 | (G SAZS (el BT (A S0 Gl
PO REB AT ([FUR T2 o127 |

AR TZ R (FFCIT G SPRPAIS)

S1 (2 (BfeT @AY Alidate

31 wifecee

o| fasm e (G 7w
HIT)

8 | fIfs (staeT Ly
¢! AR TS ik ™

(U fOI‘k) o8 Plane table
b AN |
Q| GIRP =~
vl gRiK AL A @3
(I T O |

Trough U - frame

i Alidade

Drawing sheet
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IBRIABEELE

S| AN (ORe @R f9sm b5 e figel
(2 (BT SICE @i Gtk (@6 TR S
G aco ffSis 2t7 voo M| GREG e
TS 225 23 @R SRS 1w A 2139 F1S
fica toft = | @K Tolfaes fdeeia
Tes RleTl bR | @y FR e @3 ' I
(LTTT G (20 AT A Wy 9 fg=im
BTSN ALYS 3 A |

SSE 3 T (ZATSOH) (T2 GoTd
e (St =nfee) piikiface e
I AE T @ (NS ORI (@9
FBIICSR AN YL S A S TN |

3. (2 SIfeTe® ¢ (o Shiferrey us b 4o FFeid QICE [ i @o GIfT ()
G GG 41 BleT Y& QA0 A Ie7] 23 PGSR Gt | @RIT] 4163 #6117 @9 Ty
ATI YD (O 28 217 TE AT | FCET AR SR G ©i 53 617 € S A1
I | (@ (TG MK TeTHSIF 27 (2R AICF GHOCE SN T SASTS (S G
S G (S 7 0L G (G (3141 Tow (TH5) T, A <11 22 126 0o |

Bubble tube

Object Vane Vertical circle

Straight edge
ruler
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©. T (eT0ee ¢- 22 UTT6 (=T dreq r- SPIRIT LEVEL
TC3 7 (oot MG e A=, @7

AR (2 (BT (BT ST g e T 23 |

8. AR TF (T TF) 232 G U S ATl «ied #ire a7 4f5 qre ssitnedia
27 | b3 AT OF AT G0 Sa7 (AINRR) @I A, G T2t =0
ABICE! 2B G FACHT SR AT |

¢. GIT T ¢ 22 G0 SROF
HTES A6 AT R (ST (6 pRP
T IO (Fm e Tea
SGHC AT | @S 29 GRe ATSre
2R 7 T o T2l e |

(2 CBRAATST 7l ¢ TR HG *&fors (24 GReAATS T2 |

S. GRS s

2. TOR (R simfe

©. GreiPR oimfs @ag

8. oI ~mfe

EfCTHIA o7l ¢ g2 FROLE Fr AFIIT (LI O ST 2ATAG | TG
I G G2 2IafSb SrFTo! I8
el SREN Bizve FCe S
Amiod T JIT© 2| @3
smfere (o (GREh @ o
Zl7 | T G (12 FFH (AT
TEINI TF 9e wferd Sifesrd (el
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(Ray) Bl 23 €3 (LIS PB*I (TF o1 I 2@ 2 1y (i Weifae czet
PR TR BRI AN Hizre 511 23 | iafelb ol

s, @36 a7 frafoe a1 251 (@ g (20 o< o7 9 @ feT iy |

3. (FGY TS CRCERED Zioie 31 26T I OIC Sl (3/< 5l 267 |

©. BRI G o & (At wyiferreres A= A.B.,C.D.E. ¥3k F Iw3 Sifeyrd
& (RAY) BIFT 247 |

8. (%Cg OA, OB, OC, OD, OE, OF (34 @fe1 72y sl 7 21 257 | 9% (@
sifasiol St faffas (o1 Sepiita Bk 3G oiF wifFe @2 wferd Toig wikfER
I afeTgdi@a, b, ¢, d, e, 9k f HizFoTaiz |

€. QI GRR AT a, b, ¢, d, e, 9% f T F/F 77E @ A (@9 T 257
AR I I T |

BT 2GS ¢ G2 2GSTS (@ (&I 7o O GsTeitd fafbw 1 27 qMTe
bfre F0e 2@ G GH* @i A T I8 ofe @ 76 EoIT A SRFW (AT
TET 22 | 92 9h EGHCR N9 FI (@A (@ iz 76 22 Al Srer® fq4e
O A7l T2 22 | 92 710 (T (A Bfere FA0© 20 @31 (FT*I Tl F0F) 9
afer SIS (11 Bl (Ray) Bl 23 |
43 7f5 @l @ fmee v aea o R A;I%\\Y{‘\i\\%{\w%&
gk A6 AR @l A o
ST [0 0 | B oS (AR ([ 5
iz WfT® SFy (Fe 2o sl

F |
‘:\“,W m ;” @Q “ﬂ? AN B E!a PO UR I_off// 02—‘ _ D.*':{)(\\\m:

o~ Plane table at O, Plane table at O,
(I T B SR(FS 7 TG : '

Fig. 14.8. Intersection method of plane tabling

DRI NI RIGEAR K IR

S, (HEA TR YD (BT O, U O, GO (€T 2o A0 o775 I8 A @32 B 716
(O (ATF R 2T |

3. (P GREAD O, GO ZI7« 1 G NI B fss 41 23 |

©. QRIS ARG O, 7 (ATF O, FHI I3 G2ITH A G2 B 575 93 SO
(Bl ZeT |
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8. 0,0, (T CF(F (STt Aot 41 267 9% (R SRR G A O,
fawf e waizs

€. RIS (2 (BREAD O, CHHIT ZISRS 1 261 U3 SIS 1 267, Tl
GISICR (G ol T2 2&1 TS Gk 06 7t bize 0, [fb %taw O, o=
[ERECEEISRIERI S

v, @3 Gifteres tge 47l (RFefehmie ¥w) 0,0, TR @ @
TS F(F O, BT SIS0 FNBI0L 97 T s ot 3 (A6 75 o1t
GF ST T

q. T 7 SIfETCeTeR AR O, YT (AT A G B #15 6 SIS0 ([ Bil
5T | e O, 93 O, G0 (AT G2 775 I M il (1 ufoa canfay 2@t
a, b, TR A Do Tzl (F1ad A @ B o779 I3 S8 {07 0 |

- i) - /‘ \'\
e ~%
Y § o , "
=N f / /e
= - { ¢ d «— Backsignt | = 4
e, c SRS,
P Y | [ | A4 Sn A Sn P
A B Fig. 14.11. Resection after back sighting

GrefR #1afs ¢ ¥ RS Tl ATS A FACTIOIAIS & oq Sezhet “afs, a2
GRS 2I1F (I Awfore Fifore CH* afe Teate FIK ACS 13 SIF @R ©F
A S o7 T8 @fe1a SR o fere T4 7120 | @3 b fere Facaa »iafo e
R G3R THRCE 9T 2%fo92 ST 39 2 | AV AR T TS K
(G G2 AT TD TS 2T |

MKISIEICEE |

S, ERF SR CHFE A, B, C, D €3% E A6 Greihf o iz |

2. (2 (BREATD 2T T A (9 191 31 261 00 FCA G R AME a MG GH*= A
& hirea |
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©. SIfETOITE ARITI A CO* (ATF B FBITA S0 (41 B9 267 | €3R (a9
AB ~lfasist fex [difse oz wreptiea b efo fofzre w4t ze1 71 (vtaa B Ry
foT0 0T | G2 ARSF AT AL A GO ARZS o7 IR T Aige w0
TG 12 (AGTTIw 121 SRR Ao GRS bizre w123 |

8. I 79 (2 (5RE B (GO BB FCF IR0 AFNLT SIS (b ba

(R IR (A @COTT AT (S 2eT |

€. B @EGH (AT 27701 C BT ST Sl oia o STeiael 51 247 |

v, GBOAARASRGISIHEE= A, B, C, D, E- ¢ I@e 741247 |

q, 93 TEfere (*F MG A 2 AT Aol 7 2006 (107 | 93 Fo0F I=
o (ISR 939 | AT T ATS o 0 T TG et 71 A 1 23 |

AT 21716 ¢ @2 2IETS(T T (FINS FTHI ZIAT I 7T G (I A1 TG
3 o fofzre zafa rafercs sg e fofere st 72e< |

(2 (5T elf ORIt afe @ FaR ¢

1. C%¥ (GRS RI7 (fixing the table on triple stand) & G2 IGITSLA (FAT (IS
EBHTRR Biolq 1 7o GRR (F (Bl f@ew Soiices SHta (R (Atee
JEIFICH CACHH AL G ACHH AR HYS T 24 |

2. (G0 S e (levelling the table) : @7 (GREAGTT GigoI 3HITSA
AT (1) AL G AR S 1 22 3% PTG (FT0e R ARy @ 715
12 | AR LI N 10 (TS (T ARG ST o1 23 |

3. (BfA0ETE (@RI (centring of the table) : U2 2&STS CHLAF (FING CHATH

O Ty (F4 IR QRIS Bere w1 27 | 20 G G AR S «H
v biere a1 27 | @3 [qva Tl @b 91 Blolm 31 27, @=weel U-fork @3
Tolraa 253 Tpiel ASHT It e = S0 Teoa A2 it e «
2R I (redl 27 | el (BRAT SRSTa Nt w2t fgom sorrea A
AL LT SFBIF CHCIS CHHTAR AT YOOI Sl 2 3R (@S
GRAT BT SIS (e T |
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4. TrsfRey1 el (Orientation) : (B (BIReT A@OTS (TO*N o] HTe FACeR TS
@3 7SS 2D EO=Ita SR Fa | S S (@ 2 (B ANTST &1 s 2o
BT (parallelism) | (12 SFPACT (2 GRADE CFEd ATES GO
TR @I« ©It3 7 T2 2 A0S GRR A6 &9 SFe afel (@l (Fad
[zl AL AT 23 | AT Fiod (i G0 2GR M0 93 ARACTHH
Ae T 31 27, A ey affo st za |

a) WWW(Magnetic needle)

AT ¢ LRARITA, BYIG GO, (2w (BRI AT A GO FICofR 9. GTOIfRe
T T6 | G0 G ANGT TR TR (FIC GIF T4 O« ©It3 A1l 267
TS (5T (AP FATHR 0 - 0 VT A RICFA A | 92 SRR G I 47
(R 93T (@151 2o 1 Teg el s ol 31 |
b) @Cel SIRTIGTEH AR G ACE a GO (AT B EHHTaT S (F4l
BT 2e1 @3 (0@ AB ittt srgaidt ffifare (et sepiita g Sies b e fofere
2T |
¢) (GRADIE EO*F B (© FBR® 41 T# | €% O (FICSRR T4 T | 4973 GIF
TG 7t wIfErs Ted ufwwel s (OIS #1i2e 9193 14l 267 | @7 (GRAGS
QTSI SIS T 2o TTO FCA (5 1FEAFIT [ oSITa T 0—o AT
At ST 919 @3 S—ZIN orientation A& =T 27 |
2. AR -GF AR 2
AG© 2 a) @RF A, B, 4o GO | (AGREATIE A EOHTAR T2l Zl7l @3]
(FTCSTeTE 1 26 IR B (5 IS SRTCGSR AR ab SN0 CFGaI AB i
SIS e (F0a i 2 ek b e Fa1 2 |
b) (BREIGCE B-(9 (FTCOf1R W% (TOIRE AR ISIF Zlf#1e 1 267 (I GiL
67 b KD (a7 B GO ToIF T | 3917 SHIfTTB L ba (4l AR
BT F(F GR (BRI SRS MATT GHHI A (F #Afe1fre 741 297 | 2o
SRECT* 2l e 27 | 93 siafefb wifres fyw 3k fge 7@ (e |
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Unit - 6

feeremizs AT
S ¢ “RISTTIARD @G Toe @ 7% M9 AT Tiawiay | fASTeezs eyiwe
o NP (I (Horizontal angle) 4% TFH (I (Vertical angle) 2RNCHT Ty
RO B | G332 TFIH 2T G0 (BRI Al SIg s G TE i wiele Sfew
20® AT | @R IAGCN Horizontal angle @R verticle angle AT Ij37%e 27 |
(IR #Afo 2ole 2 g b 72(RKe o) I (X [Rp5fe (FI9 (Deflection angle)
AR, IO R SATICe!, 96 Rz S0 S s vy ARSI, (&g
Tl #ifHwl7l 2eince azre 23 |
fRSTTIEEE 2o 73 2FId — GInfes fASTTIERE G 7« GIRfem IS TUsIEs |
s fASTomEs-9 GRTR#hE Savore oF Seie SHRE (FW (I
JSIFIF SRS T |
TGS FRIETTIETEE-9 il 7] FelwI SIS 7B /3 |
) SEE ©itd fRISTUERGH eRren 3 IR I S F fReTeles,
MEFIRGIA fRASTOIENEE G Tel IS TOIEG |
THGAIS el YT [ ST GGt Rerelenzs w&iiks ebfre « i
SRS SICeo JCFS
ag usafo wr«rE

s |
fASTTIAIZCET AFF

Vertical circle

Iluminating mirror for
the diaphragm

Knab for coinci dence
selting

Iuminating mirror for
the vertical circle

Clamping screw for

15 C 5“513[ (:El ala ﬁ l; vertical circle
O : AT C Ring for focussin "
telescope

R Inverter knob

IG (T3 ARG
pd Eyepi for reading
AGTACHS AT A e s
) * Eyepiece of telescope

Horizontal level

JPCE [N AT 8
cm CACF 12 cm HRFCIF
IR G EERC R (A
A e FJI2e 2
S |

BIafes fRetoraty
pgslef TYICT ALY
ISRERE

Tangent screw lor
altitude

Tangent screw for
azimuth

Reflector for collimation
level

Circular level

Iluminating mirror for
horizontal circle

Eyepiece for optical
centering

One of the 3 levelling
screws

Tightening screw
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ESleR (@ (levelling head) : TRSTURRGT G2 S0+ #1791 UG AT (26
N | Neva 2B o7 27 GiRCSh (Trivet) I My fAeteezbes fgsm
OISR A RIS T4 27 | Tl (2560 FeT 23 GiZAI6 (Tribatch) T T
o ToF T& AT | TR LE G AR GIR I (2B (o S =7 |

(ST (2T (Lower Plate) ¢ «fb a&fb ryo i germiz (2i6 21 w0e, @ (b et e
T O° (TP 360° +1¥Ty A7 BT ST S<ifzwe 11 AF, SN 2ATos fGfalts
foafs ©itsl frew i 2t | S Arers Sicaia 319 27 2o FifR5 | i c2ibibrs
IS PR G AR G60F 20RO (FefeR (R0ed Aol S 1 I S
SIS T | 5 ST &) SO F b IR PN E |

({17 2T (upper plate) ¢ @2 (26T (AT C2ITHT ST H T W60 E%@ﬁ/?ﬁ?f
(T 991 I 21T A, AR 2B S FIFi -7 Ay 2rvesre siaw
1 IR L] I SIOTS STANGe] Sl A G WA BIeACers & G ARIC T STl
IR |

(GReTI?l (Telescope) 2- @b SR (2THT S A (FCR KT TG STFH
A ITFIC T& ACF ADCF @ S o ST FICATT SHR Lo S 331 7 |
BRI AL G FFPRE, 90 FFRE GR G0 Gt E I AT |
SIbIFIET AF (Vertical Circle) ¢ @b (GRIRITHT ML 45 ©IF I& AT FCe
GRTRZIT SrTeiiT ST PRME S T 92 (FEb SHoce OiF AL
SR 20w A | 46 HRIG JeW (quardant) e 2 | K LTS 0° - 90°
2y feifers A | Sifble AFerbe P F AR I+ A w1 AR |
BT AT (G X[ AR LIS ([ FIACHT IR A AT 0w AT |
50T e (Altitude Bubble) ¢ @2 AE TN SIGHIS ACKER 2103 @1
AT R ST AT | TaF (I (Vertical Angle) AARSITHT 73w 160 591
TR ARG G TS ZI0 STl =2 A0S FCH (G ST SCeTel HICATTE
AT sifalio 27 |

(2l 1= ¢ 1D AR 5T A2/ TR SN2 (26 IS AP G TR LT 0 G
RN (FICS [ETR TIPS 210 2F |
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fReTeARTE T TR SIS0 A 3

THR O (vertical axis) ¢— (T SFFLIS (FY FCH [ASTOIAIRE SeJ@ o/ OleT STE=
F(A OICF TFF OFF 03, [ASTHARGH (FIRIF G WA (26 @2 S b
GG FA |

ol O (Horizontal axis) ¢ (3 SFFLH FICATE fRISTeNRGR GleT#Ilt Sy
OCH e F(F OIF g3 O (Horizontal axis) <12l Eﬁl’ﬂ OF o7 |

(Trunnion axis)

FI2e O] FICH (Line of collimation) ¢ (I FF« (I (GRTRITF WSS
AN DI ETHR IR TRIFIGR T (FIRITER (RS TS I OICF elies
ST A |

(GIETCRITHT =% (Axiz of telescope) & 42 FEIWE (@D (GHRTRICHT SRCSS 2R
DI IO SRR (7 e ISR (74 |

1< [GCCRE 5 (Axis of bubble tube) ¢ @b G (T I =oH{aCa= Al Sl
CECB AR Y& 13 DO Wy i Sifoe= e |

(=P (TG (face left) 3% (P AIZG (face right) ¢ (IS FH* e fReTwEzs
e &fS: (enm 7o T fISTeleNEisa Siibie (Xl ACSATE AWM ACH
O (312 SRPF 6T T (O (0 | SFHS(T OFg Jeb TRMes 2AFCeT G2
SRIZIHT (ARG ACHT |

Vernier Scale
20 15 10 € 0

| e | [ s |
Liluhl |J|]I I IIIII‘H‘II H|II|II|l !n H’Ilhll]l'll
|I|HIII‘II\II n‘n n‘n‘ | ll’ll‘ll‘ll‘ll l rnwu f n‘
50 45 40 35 30
Main Scale
° I
Reading 30 57 40
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= AATRTE (58 3 (77) ¢ 2 elfea Mo Gesvia c sifsa s =@
R (FACETRRD (T (P A5 S O Ao a1 231 |

SIfeIa3 o776 PG5 Gk IfTa 719 (reading) 22 ¢

@F AT eI R fReTeRRee [ T (remizn Ieim R ¢

ety s feriie werefer ST At etare |

S| (N3 (F G AL Sl (Main division) @ siel 1°|

3| GIER RCETA (2 Uil foafG i Sk [Roes sedik @& Ghib S 7l
205 (d=20")

© | OIfE &R FUH T @3 60 (n)T (=T O AR | TSR BC912 ST
d 20 U

eiffEafersaes= 9 - 20 _ L _ 1 o0~
n 60 3

8 | R SIfeRIC G(G (RTOIC o775 FITT 20 9=k
@ | OIfCT @b TC 1o TP FE6 20" x 3= 1
v | G@RE HaEbre RISTeEEn (iad @& ¢ eiffE cget [t e
SRAER AR | SR O oI GI (RCETE 30°40" ST FCACE | AR Gl (T
(TS A1 25 6L 30°40" SRS FCACR | 7N (N2 (% (A0S AN 2oy g
21 30°40’
1| SRIE T #E SlfeRE 1710 98 @it #7 @ei 26 @il GiEa & @i
wlCar e fiteTee | ol el s ze1 17x 1/ +2x 20" = 17'40"
b | ISR (I A7 261 = (NE (FCT Tl + Sl Mol
=30°40"+17'40" =30°57'40"
1 G515 Table G ARICA THCH AW© RCACZ |

fRIGTTIIZ 5T SR SHICSIG G (Temporary adjustment of theodolite) 3 (I (I
Aew Jite 2felt Eoa ere gren [ie: «ag sifiwiel reaw et
feroEEl Bo Fare @ ANREE A TP TG FACe T OIS
BRI SICSPB G 0T | 2fSb o+t fASTTIsIRIE Bt «ft S F9a17 |
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Circular bubble

Optical plummet

Centring of Theodolite

Temporary adjustment-3 fAfes s farsffoza|

1. (G*IT B?I (Setting of theodolite) 3 (i) LATIZ FHHTAF AN Ty ([T
R SR SRR AR U R PR A AR TR R T S DR AETC

(i) fasm ForcEa  NMelr

W%WC lmz{]w l \%@W 3 _‘}‘/Tilﬁrd Foot Screw

JRCR OB (e fgsitng A )

S i% ﬁ © . . oo 7,:1_"5:\1\" "‘=_First Position of Telescope
e A i } ------ AN ] nl

(iii) (IR (centering) 2 €2 S )

AGNSCS \GeTC AR (Plumb " s :
Second / ! First Foot Screw

bOb) TEI@WW W @"ﬁ?@mﬁ Foot Screw

AT _ﬁ

=2 Second Position of Telescope
AT I GO THATT Flolw
FARF | Levelling of Theodolite

2. RSTTHIRGT (FTrefkr w2 i ToiNe 39 ¢ (levelling of theodolite) ¢ 3
HOfb 6 F IR AT BEII AZTOI oy fefls simrroie e g 2w |

(i) AT (T (IS GG F6ZLS (2B AT AL AT LS BT | G20
6 B 1L TN (worad e 1 AReaE M YR giea qeiibes e

as
(DO (PLH A0 2T |
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(i) GFI7 (2B AL 90° (© YHea e 27 Ace Gib wiicel Sferfre o @ viva
FYS (R AN FACHICH A | <1 BT S 2R tas &y e (v
(S [pre 20 | G119 $oR 6 Fives iz s a1 fewes e gfaea g
RS A B (FH O ZA |

(i) B3R BN IR BTG 22 SR FRT Gt @2 afex sagfe
FACO Q| @B Awfe TR FAF A (Al MR @ (o S_BICR. ARAD
ARSI (FCH AP |

(iv) @73 fASTUIAIRGL(E K Bag SICHa FICATE 360° IS¢ F(F 8 IM (7 I
RS (PO Sl FHCR OIRCe (M AN (I (e ezl 7ol 2z |

3) W@%@W"T (Removing the parallex) 8

(i) AT BRI et SIFTe Mt SOy 0 w21 SRR A Floier
SRCES ACR AN (@0 SRR Eite w1 Towd a1 bra emie
AR TR (AT |

Fig : Elemination of parralex
(i) @=oF GRTRHADE (@Ie TG A0 (@0 AT ARG @27 &
(PR & g0 g0 Ol Afefeis @1 (ZIee Farete Tsifos i 271 @3
safefb % 2R el ©f #1 8! Fa19 &=y (511 «fvs sfuss e orete 263 | 7
(! T (X 2SRITT FCATH T (ZANEF (IS SI911S 7e! 1 Z05% IFCe JATS
2@ @ @RI e e |

ST (el 2ATAT2F 2oy 2imfo 2
: >,
R
9 R
0) L
Q o oFE (9 LLOR Q SrTof JfRE (el
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2 AT SJY3F LLOR A9 T00 203 | wAfICom Afooyfer s fes
e ZeT —

(1) TRETCOEIRIG O GBI IRTC Temporary adjustment G ( A= 5[(F SIEIHS
AR O ST TG0 SR A Temporary adjustment FICS (3 |

(2) A feToETR eliel i o= face left SRPRITA IR |

(3) Lower Clamp T3 ®IIGCS MG upper clamp @%Weﬁw Telescope T 9fex
Iio sfere gt eifm spra A Rt Gz @&0e 0° (e «k B [fo iz
(R 180° €O GNORLOIC 7 I3 221 | @2 Upper Clamp {0'€ G5 (el 2e1
@R upper tangent Screw (F mwwwmm A8 B (0IYFHO° €
180°CS AMIFSIA (NI 2T |

(4) 92 SRERT AHA clampBEF Bl A 26 @38 Telescopelbtd L Rqivre
Ranging Rod (04 (NGIST®ICT Range T4 23 | 3 SR Telescope b CFFIPTR
3 O3 28T TS | 99949 lower clamp {60F T T lower tangent screw (F
90, 7Feita 90 L e AfIFoita Range F1 21 |

5) @ lower clampf® =16 W upper clamp FF Tl FO T R
Telescope 0= YR focussing €3 T R FMC® Ranging Rod (FCA GGG
Range 09 23 | upper clamp TTF NG WM upper tangent screw (3 A
903 R R eIt Range FACO 201 | A, B Sifefaicas famf*fe fafe: (reaizs|
6) «<IF theodolite € A S (changing of face) ST s
S O TR elfefiE oL (e |

7) G face left I3 face right qib SRR A G2 (97 2&1 ©IF 9 (Average)
G LOR A ST fwi 33 |

3 &b G B (BRTeTa MR TR S 2T |

RIRECE T
2 | v 2 | iR SiffaITaa | SwRTeT
wmmqwmmﬁﬁmﬁ% —ﬁzrmmqm% T |
A B A B | oresiw | awam
L 000" | 180°00"
0 ZLOR | Face Left 404020 | 4040207 40°40°20"
R 4040207 | 204020 .
] 00" {007 000
0 ZLOR | Face Right 4040207 | 4040207 40°40°20"
R 4040207 | 204020
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TS @ T (P 2AfRNCa GIf (Principles of measuring horizontal &

vertical angle) 8

EoCESIGICERIERIGE

STl (Sl [9eTeIta wAfHsiol S G Aliere fb <o ebfere it A9 9+t
257 Repitition 7o 117 GF (G Reiteration =S | ST SICAIGIIG 0 Repitition
AISTO TG 1 24 |

(1) Repitition 2 ¢ G2 *=f6Te G5 (F AT AT (N F(F IR & (I AN
fafGR-a= A= T @191 0 (@I (ST ARt s{193ql TR | €3 G Repitition
AFOTS (FeT Division el (I @b FRIF=e TGS | A=fsib g |

1. R LOR IRl F00 20 93 [RASTOIEIRE AR ©IA face left SRR
9=

2. e AIRE Afere Afefs 2o SRR Reterrizhes <O Rqre == S
O Temporary adjustment S99 Z(J G} SIfef BT A8 B TF IS O @R
180° I« © 2 |

3. G4 upper clampl SGCEF WM lower clampltF 9N FACO 2T @G3R

telescopefBT= YRICA L RMT® IAF Lower Clamp Screw &l (NORTSIT €<%

ALTSTH Lower Tangent Screw @il #{3% SITA Range FICS T | T A1 HAIF €
SR SR AL RRE T O° |

4. @31 upper clamp G IeToll FHC© BT 9% TelescopelBT R ST #i%ife
S R R AfIFSICa Range F909 203 | Upper clamp(S 66 Med i
AT A e (e &R | 4R AF GE A0 25° |

5. G Lower clampfG ®Me19ll S telescope R 7% L RS AT ©I
Range 41 27, QI N 4 TEHIT G2 3o i3 Al [ies 203 25° |

6. G lower clamp Bt SGCEF MG @3 upper clampfGC SMeTaiwF e R 0
#IFSITE Range T T4 431 TIF 2 SR ©ifefaig A-7 Hfer (e == | <t
e @2 MGG 50° |

7. SRR G2 A SRR A SEFNT L @3 R @ (7§ I [0R (@

247 | <31 AR final [{fER @& 75° @Al
ZLOR = ilalli ~ 17 35
RG] 3
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7) G FRISTEIAIBIGA (T 71796+ I (changing the face) fRSTTIEIZE0
face Right SRR SHATAE Step (1) (ACF Step (7) G 7| SR
ST A @R ©ifefg B-7 iR (qew 29|

92 O A fALs)ferd 5ie =g 2e7 L LOR 9= W+ |

3 simfefb @30 (GRTea AR Wi 41 267 |

AYF T
< § . ﬁm'\g,_-. ‘{\g._. qIeR | OIS < Wﬁ?ﬂ?-u‘ﬁw
;lg; g?%rg; @ | ot | w6 el 4| e iz fafe | i camto g el B
wg| A B A B A B TG
L 1 000" | 18000" | 504020" |23040°20"
0 Left | ZLOR| 2 | 504020 | 230°40°20" | 1012040 (281720040 | 50°40r20" | 50°40°20" | 50°40°20"
R 3 [ 101°2040"| 2812040 | 1520100 {3320100" —
L 1 000" | 18000" | 50400" (2304020
0 Right| ZLOR| 2 | 0400" | 304020 101200 (2802020 | 0400 {04020 | S04010"
R 3 (1012007 2812020 15200" | 332020

fRfATb Amfore Sgfi (ias s
TErd (G #7091 (Measurement of Vertical angle) 2

ST (L A FRACTI (F493R GIRR2 (line of sight) ST (I ARTATE
THR (I (vertical angle) 0T | €3 2/%STS SRS SR (trurrion axis) BT
A TG/ P B G ST RO FIC2IT CFT (FI (vertical angle) w1
321 2 | (FE (line of Sight) W TSR ST T ACF ©ICF Ie7 2 THS
(& (Angle of elevation) | SI?IFFTF I O FICh ACF ©IF 67 T NS (FIeT
(angle of depression) | BFR (I ARATCAT A= w5 (PG 27 |

L

Angle of elevation

Angle of depression
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1. AR O o= 7 (AT LK1 ey (Pl ~Afiol 00 204 |

2. Theodolite b O CTT IR O (FIBER € (SR FACO (A |

3. eI e SIbHie AlCHCeTs CIfs Jpaqis C @98 D Telescope-<3
A I SIOHIE ACHFCETH O - O T AL A 2o | (GRIewi=ifb =g
AR Y 41 24 |

4, G T30 Z RIS SEL T e HOCRe AEA(BCE LT =T S 2T |
G SR FCT (@I 2 S STeiF 2 |

5. R FHCF Loose TR (BlTI=IT A1t &itar Sfowa L Kre o =1
2 Tangent screw @Il AT GG (FIFIA F(F C @R D T Sifefitad S {2
A2 | GRS TS I (NS 2T |

6. A TFOH (T ARG FCH G2 A ST Tl 2eT G 6 oifes
fafes (reaize |

7. AT SRS 5 G3R 6 793 AT Affe wefie face left '@ face right SRR 2@
MGG TGNl (TSN 2T A T (AR A1 2If1| 0 0 |

8. ©oitx fefe sifon di7ia)fera SepiaCel SISEl THS (LR A SRS (I
B ASEAIEN

L

O o = Angle of elevation

fﬁ\?‘(@ﬂﬁw (Theodolite Traversing)

GreRf AITS T8 777 FEH0 NS (AR TR (@efera o fFel At (52-99
AR G W (I 91 T M M1 22 | TE @F7 IR (KT GO9I 998 [te
TCeT 739 (41T B0 STIa (5 (o G, OIS (FIers Grei (closed traverse)
el M v @R FE [ @92 [ W =W e Sre (@Ieh e
(Open Treverse) |
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Open Traverse

fSTTIENEE Grelik-« fISTTINEE (IR SAfRNICoR Ty 92E 41 23 | @3 S
T (PR A PSR AR AT 2T |

GreifPRk-ag Aafs ¢ for 9 simfore e TemR Gtk qa Fe AT 33127 |

1. @@ (Included Angle) 2I&lS |

2. ﬁm (Deflection Angle) ?I&f® |

3. SyaCAbR KRR (Magnetic Bearing) 21 |

1. S (Included Angle) A1 ¢ G2 %S (FISTG G el FACAE AP
(S | TSR aied FIoE Mt o2l 1Ea FI6F Reidiceasre bifeTe 1 ([0 A |
AR (FICTT GroPT qCa FIoR RIKITS bleml 321 23 | G2 RO 2™ 207
fTaifar (e 27 | ORI FeItia SRl s 27 | 0T 9ftx St fMte @k
qCA IR Rece ezl e za |

a) Counter-clockwise traversing b) Clockwise Traversing

Traversing by included angle method
(PIefeT R “miore 3t 13 (FER (el 7 3 vt i« f[id:
(FeA=T |
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2. RS &I (Deflection angle) #I&® ¢ 12 “@fsfb ST GO (F(q W2
4l 2 G T7l, A, (@Y Tepivg HICS T G Twhe <2IE I 27 | e
R @RI €t GreeR gk (e 2e |

Deflection Angle

4B ARSTS 421 AF AL L GH¥Tae Toia FASTOIRn AT Aafors @0
LM #1303 [Rafa (e 267 | oieia RIeTesiRs B M Go=it AfFeita (T A
IfRIRLTe O° G5 B L 9 Wi 1 20, 1 267 | OK941 Gttt Givfes
1 25 | G S (2500 o] S Glemeiviibes 1t o e g N «=
(S (F=PTE0R (Fore sight) 31 26 | 371 So wife 17 fHfER (Mt oF o1 w67
IS AN (5767 ©1 26 MN (F417 Rpgfo LM #7112 (20 | 99917 @F2©A N, P, Q
CBHC FRIGTBIERE ARG ATeris CT*ITa KT (i s et |

B) fRISTEIRIZ6T 0 B ¢ (sources of error in theodolite work) [ STEIIZET
F O T oAl (AT 19 123 |

(1) fFF (0 (Instrumental error)
(2) JifeaTe eI pH& o @G (Personal or observational error)
(3) «pfo @b (Natural error)

(1) AfHF SO (Instrumental Error) ¢

() CME AT 2ol AFea sei @ Ak @fe @1 (Non
adjustment of plate level) | @< (e \’)J-;LQIS\N“ (Rl (Horizontal angle) €<} IR

(IR (vertical angle) AR @ 27 | 92 SHre FEWF 1 A AW TFOE

S DCE ARCETI AL (ET0Se T 5T |
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(ii) ST (@RI SIS SICER AT FANCRIC I Al Sfele @ (the line
of collimation not being perpendicular to horizontal axis) :—«g Wﬁ%f@ﬁw
SRS M [ (IR AR @l (A |

@2 o— (T (PTG GIR (P A5 SRSIACS 0 91T #ifasiol 02 w3 &1
(T A |

(iii) STTRE SFL TFF SICHA AL A 1 AF Giw @b (The

horozontal axis not being perpendicular to the vertical axis) ¢ 93 FoF T
et @i Sawera Fwei g @t T Toltar A T 27, AR FCA
TGl G TH (RIS ATCA (B 2 |

% TG E R AR M (P (BTG G (P91 120 SRIGIACS I (w03 SITvsT 5@ S
(SN2 |

(iv) FETCT (T G COIETCRIS G S 2[79(F TNEIE N 2] Sfels L |
(The line of collimation and the axis of telescope not being parallel to each other) 8
@ TIf5s FOTS | Verticalvernier 31 &1 #1121 A Reference line 203 =1l A
(A vertical angle I AT (0 20O 10 | 48 @6 (error) (b STl w41 (O
AN W == Telescope @1 AGRe SRER (4 AET BEAG Telescopedd
TR G Telescope%ﬂ?mww (o1 T4 Bubble tube & Telescope 93
CH) O vertical angle M T IR SITHF 51G (ST 2T |

(v) S (20 @3 (FTRIR C2IB-93 S (b AR (concentric) 7l 2€A Efel®
@0 | (The axis of both upper and lowar plate note being concentric)

(vi) SIfT QAT (FCER O] ST 26 & @6 (The graduation
being unequal)

(vii) SIfGFNET @A (221K ver exactly Vertical M 2€A G Mo F (0 |
IR IO R )] 7 TG @Bio (Personal or observaitonal error) 3

(i) fASTTEIZE0 exactly GO*TaE ©#F centring = F40e #I4l (Inaccurate

centring)

(i) fReTEEe0 A I (TSR A FACS A (inaccurate levelling)
(iii) 'GeT O C@‘B@ B9 FIer <4l (working on wrong tangen screw)
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(iv) Parallax
(v) Point of sight (F 73F SITA bisect < T €3 (IR TGHLF exactly vertical
RASRIEEIE
(vi) ST @0 (Other error) ¢
(@ (1) Vernier set FICO QTR
(2) G &= 9k Sifeaa (& 7Sk fre ger s |
(3) ferte wer a1 fafe (e m |
AIPoT BT Sfel 0 (Natural error) 3
(1) T OFNGIT FRCe 2Rl G @0 (High temp causing irregular

refrection)
(2) ATTH AL AGF TGl P[0 |
(3) AT SO ED |
BT (Fler S W(Check on closed traverse) 2
(1) IS STB LRI B = (2n - 4) x 90°
(2) TGS (I o2 = 2Ty A2 Ry (PIC o133 — 360°
(3) AR T aNfelfoF TR =R «F oAl o TR |
(Sum of Northing) = Sum of southing
(4) 3 9 aNfafes TR = erahte «3 slifdfeos T2

(Sum of easting) = (Sum of westing)

(5) =TT 97 sNfdfes @ =0
(6) TCozmItR sNfafesof® =0
T ¥k fGoias e (Computation of latitude and departure) ¢

fRGTTIEZE Gromf S®etFI (Interior / included Angle) =121 A1z W‘I‘fﬁ
OF 3 T | G5 O 91 27 26D 120 latitude @R Departure 7o A
oS O AT ZINF (independent Co-ordinate) T 77 |

(@ @2 (line) sTTHET T@a-wf#el (North South) -4 AAFAETSICI i
2 G3% GG (Departure) il 23 7 ARG FANEAT I |
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Conversion of W.C.B. to R.B.

WCB between Corresponding RB Quadrant
0° and 90° RB = WCB NE
90° and 180° RB = 180° - WCB SE
180" and 270° RB = WCB - 180° SW
270° and 360° RB = 360°— WCB NW

Computing Latitude and Departure

Line Length Reduced Bearing Latitude (L Cosq) | Departure (L Sing)
AB L NOE + L Cos® + L Sine
BC L SOE —L Cos6 + L Sino
CD L Sow —L Cos6 —L Sind
DA L NoW + L Coso - L Sino

Computing Consecutive Co-ordinates

Consecutive Co-ordinates
Line | Length | Reduced | Northing (+) | Southing (-) | Easting (+) | Westing (-)
Bearing
AB L NOE L Cos@ L Sin®
BC L SOE L Coso L Sind
CD L Sew L Coso L Sino
DA L NoW L CosO L Sino

Example of independent co-ordinate of points of Traverse

S starting Co*e A - BIF (+250, +250) TS 03 7S Traverse (b first

qurdent € QT
Consecutive Co-ordinate Independent Co-ordinate
Point | Line | Northing | Southing | Easting | Westing | Northing | Easting Remarks
(+) (-) (+) (-) (+) (+)
A 250.00 | 250.002 Ais the
B | AB 115.00 40.00 | 135.00 | 210.00 | starting point
C | BC 5 50.00 140.00 | 260.00 | Oftraverse
D CD 80.00 25.00 220.00 | 285.00
A DA 30.00 35.00 | 250.00 | 250.00
Total +115.00 | -115.00 | 75.00 | -75.00
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N B N

<—Latitude L L
Q
Q (1cos0) . D 4D
E
W A '[ -L -L
Departure -D +D
(1sinB) S

Latitude and departure

e ©itae latitude 3R Departure M FaI 2T |
3R (Northing) =%&d (North) MtFa smiHHTT =+L
ARGMR (Southing) =W (South) MtFa sIHTTT =—L
38k (Easting) = 73 (East) M [CoARGR =+D
ST (Westing) = 5% (West) MiFa [B=iR61@ =—D
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Unit - 7

fafem gfir Ao (Reading of Building Drawing)
Building 3t et ¢ 21Fes [o (0T 57 @ Bl 20 (T 71 Sy 91 Al
o SR SRS A AT |
Building Drawing & F150e 8! fsfitel &y 2= =i SR 7iafs i 2[R
Building Drawing <CeT |
Planning of Building 8 Ttw=ij fofes aaifas st «cas st [Reaiem
e FI02 Building Planning JCeT | &y fesfeTie [ Ko —
i) AR 2R ¢ SRR | i) et Sowy | iii) S =wrel | iv) fs
IR ferafiel 7@ f&fa ey 1 iv) fersfiers oiafs @ Sotmie |
Orientation 3! ft i<l ¢ Meridian @3 AT FAf SICeT IO 2ifea
Gy NG 1 A2 SR (ol R W[ aTe1 41 Orientation I6AT |
Line Plan 3 Line Plan & ARSI ANB 9037 SCAFF SR @ size
@RI single line A SI&F© R |
Sectional Plan of a building ¢ @6 @36 Building ¥ window sill level-«@
GG ST e @il cut 1K 217 BuildingB3 cutting plane @3 Sitvd <K<
TolF (AF (AR | @i Building @@ RS SRe4a Dimension S 211 |
Front Elevation : @30 Building €3 S (TF (T TeT¥ (o] SIFS BRCP
Front elevation qCsT |
Sectional elevation 3 4G @30 Building €3 $a¥ ST I cut FIF 217 Sl
SR TErHere SRFw BR[| A A Sl Building @31 /e Sikeew
Dimension €3 v Rzzel erisce =iif3 |
Site Plan ¢ @5 @3 =R @ =% 27 ¢ Building @3 GIR#IT* Plot, AT,
(G, AV I A< Building @< Orientation (RIS e |
Brick ¢ @b @310 SIreq+E N7 ot Block (@ Hard @3 Compact I
Gel) SIICAR CATGICAT 221 | Afb AKIRETS (I structure G 2069 (RS (OIS
RN |
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Brick SKRe® 12 &7 |

1) Modular Brick (Normal size 200x100x100mm) «% o=@ e
Dimension, GRS Actual size - 190x90x90mm)

2) Traditional Brick — Normal size 254x127x76mm @R Actual size
248x121x70mm

Foundation 3 (3 FRITIF @ B NG (I F{(Ze WA T ey @
SIS IS NHH SIFPTR FFT0 N AN (F0Y AT FCH OICHE FISAT
{ﬁl‘ﬂ‘fﬁ/ &/ Foundation 96T | G 453 T ST AR QJI(\\Q 32 B0 ST
TGN IZCH AOTRI T 3R oTiel v Swon ST ey (2 fefeg
AT S |

Super Structure 3 S Plinth @F ©=ifZ® =1*! A functional space At
RN B (ol (A OICF Super Structure 0T |

Plinth ¢ SR (@ =<% Ground Floor '€ G. L. 93 W] i+ 1T ©ICF Plinth
e | @S sere AT wfiel ¢ RaaeyRBEl Afiom Besire (A0F SfE
AR AT |

D.P.C. ¢ Damp proof course T (F*IF (G ST Sea B elfozehis
ST |

Sill ¢ 4G =& A SR (T os STl o8 |

Carnice 8 ¥V € (M AFZHA MET (ATF W9l 20 JeTe: AFRER &l
CHIEII 9% A SN TS PN TR A |

Jamb ¢ 7=eT @32 SIET finished opening G AR SHR @& HIGCF Jamb JCHT |
Reveals 3 Reveals 201 window @38 door frame J12(d Jamb G &1 |

Weathering 2 (I structure 47 Ble] Top surface (3 =il iz B RS AR
A2 A PT6CF Weathering 0T |

Throating 3 Cornice, Coping Chajja <lIt53 Mt groove 51 ®1<*[tzF Throating
<CeT |
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Lintel ¢ 93(0 Soi flexural structural member (G v&re =% SieeT (e
SIS AT ST 1 %A U, ©IRIC lintel 0T |

Chajja 8 930 structural member (I 7T €% ST opening G S S|
(2T Projected 20 ACF IR R T G I ST (ATF WA AR GIAICE
TS 19ICF Chajja qceT |

Floor ¢ &G ~Ifsrsiw, e, ff*ou wgiie wel Building @ PRPRISICHR
JARIF &= provide T 23 ©ItF Floor ACeT | Ground level @ Floor @&
Ground Floor JCeT | 7= upper level €@ @& @&t upper floor A& Floor
@z fsferie (B e Ao 2 |

1) afb=fexe e FfeazE)

2) i eifstalss, *% elfordiasF, Damp 2foa4F 9k O ef ST 2o 2d |
Roof ¢ Building €3 71 (2tF ©oifF Ot ©1k*l AT Building €3 (S & 210
(ACF, Building (51! 212 265 (5 5! B ICF Roof 03 |

Stair ¢ (19 Building @3 RITGT STeTR 1021 Q@I9ITRITHR &) (AR &7l Cod w411
23 OIS Stair 9651 | GTCF WA Trade, riser, stringers, hand rail BRIl
PRI S Tl T, TR T 2SS floor ST |

Parapet ¢ Roof 7217 SN W=I7SIF & Roof @7 SIS (771 (ReeTS
Parapet<eeT |

Ghoondi ¢ Roof €<% Parapet @31 AL} 281 (A JIB< S 208 Drinage <9
G«j (F arrangement S 29I Ghoondi ICeT |

Gable ¢ Sloped roof €3 (RS SITFH faSEIFS FGIG SIR#(F Gable 0T |

Threshold ¢ 6 (2t Plinth ¥y (ARITIT T 297 AT Qi PG
Thresold T |

Excavation plan or settng out plan ¢ Buildng plan SIS Rfen (rezie, e
351V &y SMITG IO @K centre line 93 6% (TS 2@ (F excavation plan or
setting out plan <CeT |
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Excavation plan <l Setting out plan < #I&[ ¢

(=I5 AT MG PG BT (T &y 2 7% Building G (Sare<sia a1 3sfi=)
07 3 WGre Peg @il fbfzre 41 237 | @2 #1ig1b Reference line &3 Fie
I | QAT G2 ST @ CFad 999 4T T T Peg (offol =1 @2 ©Itq
Building 53 3@ SiiTreia ¢Faft WIF 321 27| ©F 219 & Reference line @9 peg
et 2 4103 G2 A0 foTea b Tl SRl peg (Aol 27 | @ (sisiafices see! fac
M9l T A0S IR {EAR W5 (RSN 23 | G947 JIC HICR 101 730 g2afet fores
HET! SR peg 0O AT A2 IR el WMCA o F6IF wiol (el 23 | i
SIBIF 70 1% centre line peg S0 2m I sift FACO 2T G pag fet AT
(2AtF 150mm ST concrete W Boie FACe 2(J AT F(F ©f Building @3
ST plainth level SIt ¥y S BT AICF | AACHI set out FICS (A0 3, 4 €= 5
A& I I (T 71t Al Trisquare, Theodolite ST Prismatic compass
B0 RIS I (TS 2N |
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Unit - 8
.ol a7, @S (G.P.S. Awareness)

it ¢ calldret #ifemifar Frts 2t ferfor.am «afh Reeraie sregie e 5=
T Toialzd (Satelite) (HETF 71 AfRBIfeTe 270 U (@AY A T ADF
SR fHie a0 9% 23 | G2 B 71 39 I8 SRBICE (TN AGFSIF
oo 11 AT (a2 AT oH e TGRS AR AT AN SR oo 711 AT | LSBT
J&7! 2 Static Positioning Tt 2Wifer 72 e I9Ze 200z @R T RHE 761 21
FRCACTE oAfemifaz A @formtam Fite Iz 2| @b 93T G [
(T observer (FEG (G.P.S.) FICHERLE (ART© AT LG 226 FACO
ST | SR It AT S SR Sy 42 T AR AL 727 20 2AF |
NS el I Aeares, 9MifS, SEier 2t @7 IR SRR @R (18 705
MRS F0H JIZ© AN #5671, (IRIZH A1 AT YT eyferod
ferfsiax Rforer vy |
TR (History) 2 I ANES Af2d! 22 @2 24 ets 1977 A S ferg
ATATSTCA AT B | 2] A S AT Gl (AT A IS I
IR RN L G T S I PRSI RA I D ETR A i [6-Y
f&r fo @a1-971 Foa (B FC=olItT D 2
(1) C NS 8 @3 IS 7JfeSa sl geffae 286 ithzs
QIO F7 T B0 ACS A 7O @R @Rl (A Jeres G
ANEARG-EF ProeieT At wre R[S a1 | M Al w1 G2 I
FIHAIZE - ALLFS GFAICL 1 2SN (ol &7 94 o aiar i e g = |
(2) BTG (TS 2 G2 FISCACT SR SNFIH G o] S s waea fe
fol @1 fPTSI™T Al SPIGHIRT (2ifre HFo aged B0 | 98 EEEr & 5
SISARRIEIWERNEE]
(3) FCHA GOTD ¢ G2 GI9GCD GF0 PO FCRIET Fo*w 72 A5 o
C5*Ie AIF T IICHE 20 ol SIg I Sfele 1 FFe e SIEISF (g 0 |
& ot aw-ga et e
1. NS IS ¢ Sl Yool & 94 9o-a7 G2 AT G3R I2T 4FI | (@

(a) GIECETICR SIS (FPTIRLAR (W@ 2If3M171 | (b) BT 15 AITS (c) HIePiBlet

MR | () @R AR | R @ReNE, AWK AT ACS 2hefe |
2. RCG R @ fe&r. =iz, @ |
3. (Afetas
4. ffsoifa
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SECTIONAL PLAN

(All dimensions are in mm)
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COPING TREXTRNY

PARAPET WALL —e—i 9 J O
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L 3300
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CHAlNA—={ 7 o ety
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REVEAL —| |~=— JAMB
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720
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I | | | I
e '_SI'ANbe'LL’I‘Né_V . )
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e R
s | 225
W | 2251

7 —)

SECTION OF A WALL

(All dimensions are in mm)

60




I — 5]
I B

I A I
I I
I I
I | =% I
I I
I I
| |

ROOF PLAN

(All dimensions are in mm)
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3850

3851

EXCAVATION PLAN

(All dimensions are in mm)

62



8 © LATERALTIE
@ 150¢/C
6NOS 167
LONGITUDINAL
BAR
]J[ P 2%0
ELEVATION 400
- J T
L ]
¥
= |
(@)
S %
® 33: ,
N5
[a 8]
2
z i ) T ) )
2#50
|
PLAN
|
4
— 2250 —

COLUMN WITH COLUMN FOOTING

(All dimensions are in mm)
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(All dimensions are in mm)
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Building work @3 e S#0e= #IfsM1e {17 | Example :

Quantity of different materials required for diffderent item of building
work :

1.1st class brick work with cement mortar :—

For 10 cum of brick work (metric brick), 3.5 cum of dry mixture is required.
Example — For 10 cum of brick work (metric brick) with cement mortar
(1:6).

Required bricks =10/(0.20x0.10x0.10)=5000 nos.

Volume of bricks =5000x0.19x0.09x 0.09=7.695 cum

Volume of wet mortar=10—-7.695=2.305 cum

Increase 15% for filling frog, wastage etc.

Total volume of wet mortar=2.305+2.305x (15/100)=2.65 cum

Increase 1/3rd for dry mortar

Volume of dry mortar=2.65+2.65x (1/3)=3.52 cum say 3.5 cum.
Required cement=3.5x(1/7)=0.50 cum. [Sum of proportion=1+6="7]
=0.50x(1440/50)=14.40 bags

OR=(0.50/0.0347)=14.40 bags

[Unit weight of cement = 1440 Kg./cum, weight of one bag cement =50 kg,
Volume of one bag cement=(50/1440)=0.0347 cum)].

Required sand =3.50x (6/7)=3.00 cum.

2. Cement concrete works with graded stone chips or metal :—
For 100 cum or works 154 to 156 cum dry concrete is required :—

Example : 10 cum of plain cement concrete (1:2:4) with graded stone chips

(20mm down).

Required cement = 10x (154/100) x (1/7) = 2.2 cum (Sum of proportion =
1+2+4="17]

=(2.2/0.0347)=63.40 bags
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3. Plastering works on new brick walls :

1. Calculate volume of wet mortar by multi plying surface area of works
with thickness of plastering.

i1. Increase 20% for depression of filling joints, wastage etc.

ii1. Calcutta volume of dry mortar by increasing 1/3rd of volume of wet

morar.

iv. In case of richer proportion such as (1:2), (1:3) less 3% of above
calculated volume of dry mortar due to lesser voids in richer proportion,

more care in wastage.

Example :— 19 mm thick platering works with cement (1:6) for 120 sqm of

works.

Volume of wet mortar=120x0.019=2.28 cum.

Increase 20% for depression of, filling joints, wastage etc.

Total volume of wet mortar=2.28 +2.28 x (20/100)=2.736 cum
Volume of drymortar=2.736 + % x2.736=13.64 cum

Required cement=3.64x (1/7)=0.52 cum
=(0.52/0.0347)=14.98 bags.

Required sand=3.64x (6/7)=3.12 cum

4. Brick flat soling :—

1. Calculate no of bricks required by dividing area of works with actual
area of brick.

ii. Reduce 15% of the above calculated no of bricks due to gaps between
two consecutive bricks and irregular shape of jhama bricks.

Example : No. of Jhama bricks (matric bricks) for 80 sqm of single brick flat
soling works.

Required bricks =[80/(0.19x0.09)] x 0.85=3976.60 nos. Say 3977 nos.
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5. Pointing works :—

1. Rule and tuck pointing : For 100 sqm of works. 0.63 cum of dry mortar is
required.

il. Flush pointing : For 100 sqm of works, 0.48 cum of dry mortar is
required.

CFaTe [T (Area Calculation) 3

G2 foTRIS STPAITR (FIF CFare oo TSIt Ol F1 27 @R Y S I ool
wfe7 (ot [ fasfetie formula (e CRa e aaiaz |

Trapezoidal Rule :

d

Area= % {0,+0,+2(0,+0,+0,....+0, )}

_ Common distance

5 {1stordinate + last ordinate + 2 (sum of other ordinates)}

Simpson's Rule :

Total Area= g {0+0,+4(0,+0,+...)+2 x (O, +O,+....)}

_ Common distance

3

{1stordinate + last ordinate)
+4 (sum of even ordinates)
+ 2(sum of remaining odd ordinate)}

Simpson rule ¢3 (%(g ordinate < A2 RTEE 20O (A |
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Example:

1. The following offsets were taken from a chain line to an irregular
boundary line at an interval of 20 m : 1.25, 3.75, 2.70, 4.85, 3.90, 3.65, 0 m.
Compute the area between the chain line and the end offsets by (a)
Trapezoidal rule and (b) Simpson's rule.

(a) ByTrapezoidalrule:
Required area=
(20/2) x [1.25+0+2x (3.75+2.70 +4.85 + 3.90 + 3.65)]
=389.50m’.
(b) By Simpson'srule:
Required area=
(20/3) x [1.25+0+4x (3.75+4.85+3.65) + 2 x (2.70 + 3.90)]
=423 m’,
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