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Name of the subject |T|P|C

6443 | SURVEYING-II

¥ AIMS
¢ Able to use level, theodolite and tachometer.
J e Able to conduct leveling work.

o To perform ability to conduct traversing with theodolite.

& To perform ability w determine horizontal and vertical distances of inaccessible points.

SHORT DESCRIPTION '

Leveling; Contouring; Theodolite surveying; Traversin g, Tachometric surveying, and Topographic

surveying,
DETAIL DESCRIPTION

Theory :

11. Understand the concept of leveling.

1.1 Define Level and Leveling.

1.2 Describe the purpose of leveling.

1.3  State the term surface.

1.4 Explain the following terms in leveling :
(a) Level surface {b) Level line
(c) Horizontal surface (d) Horizontal line
{e) Vertical plane (f) Venical line
(g) Datum surface (h) Dalurﬁ
(i) Reduced level W Formation level.

Understand the application of bench mark (BM).
2.1 State the meaning of bench mark.

22  Mention the classification of bench marks.
2.3 Describe different types of bench mark.

Understand the features of leveling instruments.
3.1 List the equipment and accessories required for leveling.
32 Identify the different types of level,
3.3 Label the different parts of a level.
3.4  Explain the following terms related to leveling:
(a) Line of collimation (b) Axis of telescope
(¢} Axis of bubble tube (d) Vertical axis
(e) Height of instrument (6) Plane of collimation
{g) Focussing (h) Parallax.




h

Understand the application of levelinstaﬂ'.

4.1
42
43
44

4.5

4.6

J—

Mention the purposes of leveling staff.
Identify different types of leveling staff.

Mention the procedure of taking staff reading with the help of sopwith staff and meter staff.

Identify the positions of setting up leveling instuments.
Mention the procedure of holding a leveling staff.
Mention the procedure of taking staff reading.

Understand the adjustment of leveling instrument.

5.1
52
53
54
55
56
5.7

State the meaning of adjustment of leveling instruments.
Mention different kinds of adjustments of level.

State the different sieps of ilemporary adjustment.

Identify the fundamental lines of leveling instrument.

Menton the relations among the fundamental lines.
Identify the permanent adjustments of auto set end digital level,
Solve problems on permanent adjustments of levels.

Understand booking of staff reading and reduction of level.

6.1

6.2
6.3
6.4
6.5
6.6
6.7
6.8

Explain the meaning df following terms as used i_l; leveling:

{(a) Back sight, foresight and intermediate sight reading

(b} Change point

{¢) Station.

State the necessity of level book or field book.

Identify different kinds of level book or field book.

Describe the term reduction of leveling. _
Mention the procedure of booking of staff reading into level book.
Compare different methods of reduction of leveling.

Solve problems on reduction of leveliﬁg.

Solve problems on calculation of missing data of old level bock.

Understand varlous classification of leveling.

7.1
72
7.3
7.4
i ) 1.5
7.6

N L E

List different kinds of leveling,
Identify the different kinds of leveling.

Describe the procedure of fly leveling, profile leveling, cross sectioning and check leveling.

Solve different problems on fly levéling, profile leveling, cross sectioning and check leveling.

Sale the purposes of reciprocal leveling.
Describe the procedure of reciprocat leveling.

Sclve problems on reciprocal leveling.

T e
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Understand the aspects of plotting level sections

8.1  Staw the meaning of longitudinal profile and cross profile of a leveling work.

82 Mention the purposes of plotting long section and cross section of leveling works.

8.3  Explain the various elements of longitudinal section and cross section of leveling works.
8.4 Describe the procedure of plotting long and cross-section.

8.5 Prepare longitudinal profile and cross profile from given data.

Understand the difficulties and errors in leveling.
9.1 Identify difficulties in leveling.
92 Mention the procedure of leveling in the following cases :
(a) Ascending and descending a hill
{b) Staff tog near the level
(c) Staff too tow or too high
(d) Staff station above the line of collimation
{e) Board fence on the alignment
(f) Wall on the alignment.
6.3 List the instrumental and personal errors in leveling.
94  Explain the effects of carth’s curvature and refraction of li ght on leveling.
9.5 Deduce the formula for earth curvature and refraction of light.
96 Solve problems on errors due to curvature and refraction.
9.7 Deduce the formula for distance to the visible horizon and dip of the horizon.
9.8 Solve problems on visible horizon and dip of the horizon.
9.5 List the common mistakes in leveling. _
9.10 Specify the magnitude and permissible fimits of closing error in leveling.

, Understand the aspects of contouring.
10.1 Explain the terms contour, contouring, horizontal equivalent and vertical interval.
10,2 Mention the characteristics of contour.
10.3 List the uses of contour,
10.4 Mention the different methods of contouring .
10.5 State the procedure of differernt methods of contouring.
10.6 Explain interpolation of contour by estimation method only.
10,7 Mention the procedure of drawing contour map.
10.8 Draw contour maps of hill, reservoir, valley etc.

. Understand the application of contour maps.
[1.1 Identify the various uses of contour map.

11.2 State the procedure of locating the proposed route for a road, canal and  drainage work.
11.3 Calculate the capacity of reservoir using contour map.
114 Calculate the quantity of earth in cutting and in filling by using conlour map.

Understand the fundamentals of theodolite.

12.1 Distinguish between a transit and non-transit theodolite.

12.2 Identify the common parts of a transit (digital) theodolite.

12.3 Mention the functions of different parts of a wransit (digital) theodolite,

12.4 State the meaning of diaphragm, lense, spherical aberration, chromatic aberration, centering
and transiting, display board. -




» Understand the adjustment of transit(digital) theodolite .

13.1 Identify the different types of adjustment.

13.2 Explair’l the significance of temporary adjustment.

13.3 State different steps of temporary adjustment of theodolite.

13.4 Tdentify the fundamental lines of transit(digital) theodolite.

13.5 Mention tﬁe relations among the fundamental lines.

13.6 Identify the permanent adjustments of t{-ansit(di gital) fheodolitc. .
Understand the principles of measuring angles and bearing with theodolite.

14.1 Mention the procedure of measuring horizontal angles,

*
142 Mention the procedure of measuring vertical angles.

14.3 Mention the procedure of measuring magnetic bearing of a line.

144 Mention the procedure of determining true bearing of a line by observing pole star.

. Understand the application ol trigonometrical leveling.

15.1 Explain the basic principle of trigonometrical leveling..

152 Describe the method of measuring height when the object is accessible.

15.3 Express the deduction of the formula for measuring height and horizontal distance when the
object is inaccessible in the case of object and the station are in different vertical plane and in
different levels. .

Express the deduction of the formula for measuring height and horizontal distance when the object

is inaccessible in the case of object and the station are in different vertical plane and in different

levels.

155 Solve problems on finding heights and distances.
. Understand the principles of traverse survey.

16.1 Explain the meaning of traverse.

16.2 List the field works in theodolite traversing.

16.3 Describe the traversing by methods of included angles and direct angle.
16.4 Explain the term checking of traverse.

+ Apply the concept of ploiting a traverse.

17.1 Exptlain the process of plotting a traverse.
17.2 Calculate the bearing from angies of traverse.

" 17.3 Compute the coordinates of a traverse.

174 Describe the Bowditch’s rle and Transit rule.
175 Define Balancing of closed traverse,

. Understand the concept of traverse in solving problems,

18.1 Describe different types of problems in traversing.

18.2 Calculate the length and bearing of a missing side and aay included angle of a iraverse.

18.3- Compu‘te the area of closed traverse b y coordinate, latitude and double meridian, departure and
total latitude methods.
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203 Identify the instruments required for stadia surveying.

21.

22,

-22.4 Explain the mcthod of locating horizontal and vertical control.

W Practical :

. Determine height and distance of a toyer using a transit(digital) theodolite.
1.
. Determine the tachometeric constant experimentally.

. Delermine horizontal and vertical distances with _ta.chomét‘cr.v'

e e e e e e e e e T e M | '
Understand the sources of errors in theodolite traversing. )
19.1 Identfy the sources of errars in theodolite work.

19.2 List the common mistakes in theodolite work. .
19.3 Explain the way to avoid errors & mistakes in theodolite work. ' 3
Understand the principle of stadia or tachometric surveying. ' ) B
20.1 State the meaning of stadia suryeying.

e

20.2 Mention the necessity of stadia surveying,

20.4 Express the derivation of the formuia based on the principle of stadia surveying.

————

20.5 Explain the effect of anallatic lense.

20.6 Expiain the methods of determining the tachometric constants.

Understand the concept of angular tachometry.

21.1 “Describe angular tachometry. "

21.2 Express the derivation of the formula to determine the horizomntal distance and elevation when

the staff is held in vertical position for both upward and downward sights.
21.3 Express the derivation of the formula to determine the horizontal distance and elevation when
_the staff is held perpendicular to the line of sight for both upward and downward sights.

T

21.4 Describe the procedure of stadia surveying.
21.5 Solve problems on stadia surveying, R |
Understand the concept of topographic surveying. '
22.1 State the meaning of topographic survey, and the relief. ' ' .
22.2 Explain the methods of representation of relief.
22.3 Mention the procedure of topographic survey.

22.5 Bxplain the method of locatif £ contours, ) k
22.§ Explain the method of locating details. - . )
22.7 Describe the procedure of plotting a topographic map. ' 1
}
3
}

Demonsirate the components of level.

Perform temporary adjustments of level. .
Conduct fly leveling.

Conduct profile leveling, cross-segtioning and plot level sections.

Conduct recipfocai leveling.

Conduct check levéling. o . 1
Conduct contouring by direet method over a low lyingfelevated area, prepare contour map and § '
calculate the quantity of earth work in filling/cutting. . _ .
Determine horizontal angle using a transit(digital) theodolite.

Determine vertical angle using a traansit(digital) theodolite.

Conduct traversing mth a theodolite and plot maps including computation of arca.”

" .
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(Application of Contour Map)

33.5 T W 3y IR (Various uses of contour map) 3 -

s #3@ WteR eyl TRmeEn oo -

(F) QHA Y (AT G T T

(%) [edw 1 feg e Tyt e

(7) BT Tow, eI, <o, s fwrie g we Sora, ¥ Fidiow o frafof evm ;
(9) MY TS foaggel ;

(&) W ST a1 WS wevrrm wifne fFmgeiet |

3.2 RS T, 4™ ¢ A Pt aFmw sy {7 ¥ afiF (Procedure of

locating the proposed route for a road, canal.and drainage work) &

IS A, FERoIa, XA @ I W CATICART Wy g 5072 (Route selection) W A
9 422 Beremdt |

maﬁ,AeBﬁﬂ'ﬁmmm(Route)ﬁmmmlamnﬁﬁaﬂﬂﬁfﬁmﬁmmlﬁm
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e 3.
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350 IR U I IR E'INTGW RSt e (Calculatlon of resevoir capaclty
using contour map) $

uﬁﬁWmewmwwwamwmmwwmmww@v
Tl AT I AT TR @ Tl @B awER craen cafRfvem s . we w3 @
fémmmw,_vﬁmwmqamwam(COneformula)mMmﬁammmmumm
frefy 2700 T | TR MR 397 @1 AFwas oenm cwaew T FaR M9 Aie CRIeeE TR CF
SRR AR TG (AT TS A o0 &CA | :

() Trfremmetn fw

SR RS, Va D[22 L A 4y +A7 + — + Avi)
(i) Prerrrste form 3

(ceaPn Al TN Z07)

TRTYICIR OS],
D
V=7 [(Aa+ Ap) +4 (ApkAg 3+ Ag) #2 (Ar + Ast—tAng)]
Giii) (A A 3
D
| ST YRTENS], V=5 (A, + A+ +VAAL)
¥ D = aw?ﬂ TR (o)
J N p— memmmmmamm (offBR)
V= BPINIGR arRerEaot (REfGR) |
BE-) | @S WA R T 1:200 R TS| TS 25, 30 € 35 TR T QN AT @I
CoRTR TR 2.603 IACIBRER, 3.52 IMAMORBR ¢ 4.201 MCAFOROR T W1 ATl ¥ LAt
_ M’Q‘I‘f‘lﬁ-ioobl
(o= ) Wi com e 1 SERREBR = 200 x 200 W = 4 2REE
WO, A, = 2.603 x4 = 10412 Af.
WAy, A, = 3.521 x 4 =14.048 AR,
WG 45 Ag=4.201 x 4 = 16,804 TR,
AN YR 8
(i) JFreem -
10.412+16.804
V=5 [—{r— +14.048)] = 138 2snﬂﬁ‘m
(u)ﬁwmﬁwm-
V= 3 [(10.412 + 16.804) + 4 X 14.048]
= 139,01 AR

(iit) (1 0
v, =% [10.412 +14.048+4/10.412 x 14.048 |
-60 o3 wfioE

Vy=3 [140-48+16804+'\I14048x16804]

=77.03 THRBR
V=V, +V, = 137.96 €D |
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BAT-2 | 3 I Berrm T W T Kow S new o | TRV ST B SPTNITE 150 TS 166
SR, o Y Rt - e QT | 150 TR, @ WA ST R 166 € AT S | _

‘ [R@ifirE-300n, 3o, $8]

WL, 7 (FOR) Cw T (1000 THE)
150 ‘ 0.270
i52 10.440
154 _ 75.600
156 _ 142.0G0
158 _ 270.000
160 314.50
162 460.800
164 ' $86.800
166 639.900
A=0270 As = 414.500
Ar = 10.440 Ag = 460,800
Ag = 75.600 A; =586.800
As = 144.000 Aq = 639.900
_ A =27000 D=2 fibm
Jfreaem Fate-
ST YRS, V = D [ A“;'—Aﬂ +Ay + Ay +-—+A7] x 1000
=2 [Qﬂ%@—w + 1044 + 75.6 + 144.0 + 270.0 + 414.5 + 460.8 + 586.8] x 1000
= 4564450 T8I
fremarem Ram—
\Y =32- [(0.27 + 639.9) + 4 (10.44 + 144.0 +414.5 + 586.8) + 2 (75.6 + 270.0 + 460.80] x 1000
— 4583053.3 WRABR | | :
B0 | il e Sune Rffe wemite vy amfe @ @ qwer cware gt
W 100 | 105 | 110 115 120 125 [130
CWI (A) | 2RO | 3000 | 22500 | 96000 | 1,90,000 | 4,70,000 | 7,20,000 10,00,000
WV SRR WA, 4 100 W AT SR, 471, 130 (TRD) T00 WTINTGHR qremrwarel A
R [ArFfTR- 2 00

e setteas e, Bifstecrste -

=5 [(W) + (22,500 + 96,000 + 1,90,000 + 4,70,000 + 7.20.000)]

=5 [5,01500 + 14,98,500]
= 1,00,00,000 9=TGR
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19.8 FRT W PR I WoED e TS warba #fwe R (Calculation of quantity

of earth in cutting and filling by using contour map) ¢

B3 | TR T WMDY YRt S G 5000 AR, M ¥ TR W FH AT TS ;A
TG Fed s ffa = | |
wi s A (RL. 50y= 15.462 1AFGRTER
A (R.L. 60) = 10.123 2fAfBRGm
A (R.L 70) = 2.045 fAF0fGE
(% 1:600 (SF)) @R 1:100 (STH)
i)

1

e B

L ERIR Y
_ 600 x 600 x 15.462

50.00 |1, 9%, IYLA AFS CHATE 100 % 100

= 556.632 RoR

600 x 600 x 10.123
100 % 100

= 364.428 TR

' : _ 600 % 600 x 2.043
70.00 W€, ﬁmmm_ =100 X 100

= 72.62 TeffAGR

60.00 R, ¥, FYAA AFS (P =

foefa Tft <sibr AR
Jifrerorem f, v =10 (lﬁz-—féﬁ'—&-% +364.428)
= 6795.54 TGN
- femmraem R, v = 1—30- [(73.2 +556.632) + 4 X 364.428]
| = 6958.48 WAMGR
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' | [ARefi1-2033]
(o= J) emms cvmwm A= B+ sty h
A, =(8+2x067)x067 =633.M
A=(8+2x1.00x 1,00 =10.03f%,
Ar=(8+2x150)x1.50 =16.53fx.
A=(8+2x167)x167 =189 7M.
A= (8+2x200)x2.00 =2403f%,
As=(B+2xLITHx 117 =12.13f

Ag= (8 +2x050)x0.50 =453M,

,ﬁﬁﬂrﬂw:ﬁﬂmm—

5
e, V =—_f- [(6.3 +4.5) +4 (10.0 + 18.9+12.1) + 2 ( 16.5 + 24.0)]

=4263.33 ©.fa,
* e v@ aRR FE-

- 6.3 +4.
. WIWER, V=50 3;45+(10.00 +16.5 +18.9 +24.0 +12.1)]

= 43459, : :

Triegt-o 1 150 B Y w3 Aeam o oW w0 R v e 1 TR i (F) e
ﬁmﬂ(w)ﬁmﬁﬂuﬁﬁthﬂmmmﬂmmaﬁﬁm 74, 80, 85,
78,906 84 |

ﬂfﬁ@?@ﬁwwﬂﬂﬁﬁr

WS4, B MGt = 6-1=5
s STom o = 150 - 5 = 30 PR
() Bfremsm fa—

2
= 11,760 =GR

TS TR S = 30 [ | 804 654 78 4 90 ]
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e fvfa o 2o

3 S ¢V YRR TA WG 4= AR,

v, =3—3° [(74+90)+4(80+78)+2x65)
= 9260 TH(EGH

e TS ¥h YR TYRS! G AR A —

A =:*.09°;84 2610 WARGR

mm#mﬁwwmﬁmﬁﬁm V=V,+V,

= 9260 + 2610
= 11,870 TAf5R

BrizEd-8 | 40.00 TR, RA® agfoem 8 fillR aus PrRem wig 180.00 filbw TR w2l TEE
13:1 “frforon Bea s wiwd fire frde 3w asT w1 TN | b SR f TS AP Swen | B
TS 3 3o TR ot civent o | I wE WS SR AR e

o) o 30 60 20 120 150 180

wem, () 4350 4245 4215 4155 4095 42.05 40.30

@i () 0 30 60 9 120 150 180

YR T8 () 350 245 2115 155 095 205 080

At i, A=(b+sh)h '

A,=(8+ 1% x 3.50) 3.50 = 46.38 7.

1
Awp=(B+ 15 x2.45)245=28.60 3.
1
Ap=(8+15 x2.15)215=2413 3.
Aso=(8+ 15 x 1.55) 1.55=16.00 3, : .
1
Az = (8+ 17 x0.95) 0.95 = 8.95 Tfa.
1
Aiso= (8 +15 x2.05)2.05 =22.70 3fa.

Ao = (8 + 1% x 0;30)'0.80 =736 7M.
TS <= e s
Fifvremsn -

V=30[ w +(28.60 + 24.13 + 16.00 + 8.95)422.70)]
=375 wR,
fRrersn -
v =?° [(46.38 +7.36) + 4 (28.60 +16.00 + 22.70) +2 (24.13 + 8.95)]
=3891 9.,
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¥
20m
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Lravera B} () 40.00 w97, @ STvwm TS 2o waiER i & caE-
> 7R 0.80, 0.40, 0.20

¥ AR 0.60, 0.80, 0.00, 0.60

<3 7 0.40, 0.60, 0.40, 0.80

TG SATA BHE) (TS (wam o)
.80 + 0.40 + 0.60 + 0.80 -
080+ 940+ 060+080 _ ) 650, 0,350, (0.267). 0.60, 0.45, 0.45

4 .
forcfr eaica b ofiemet =20 x 20 (0.650 +0.35 + 0.60 + 0.45 + 0.45) +% x 20 X 20 X 0.267
=1053.4 9 f2, _
(%) 39.00 .49, @ TSN FTWT T AT AT 1SR .
>3 AR~ 0.20, 0.60, 0.80 -
{0 A - 0.40, 0.20, 1.00, 0.40
% Af3- 0.60, 0.40, 0.60, 0.20
1§ we 8w (efe o @) 0,35, 0.65, (0.733), 0.40, 0.55, 0.55

1
fondfer S wem AR = 20 x 20 (0.35 +0.65 +0.40 +0.55+0.55) + 7 X20x20x0,733

=1146.60 TARGR |
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