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T Bapuji Educational Association @
Bapuji Institute of Engincering and Technology, Davangere — 577 004

Vision of BIET

To be a center of excellence recognized nationally and
intemationally, in distinctive areas of engineering

education and research, based on a culture of

Innovation and invention.

Mission of BIET

BIET contributes to the growth and development of its
students by imparting a broad based engineering
education and empowering them to be successful in
their chosen field by inculcating in them positive

approach, leadership qualities and ethical values
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Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere — 577 004

Department of Civil Engineering

VISION OF THE DEPARTMENT

To train the students to become Civil Engineers with leadership qualities, having ability to take

up professional assignments and research with a focus on innovative approaches to cater t0 the
needs of the society.
MISSION OF THE DEPARTMENT

1. To provide quality education through updated curriculum and conducive teaching learning

environment for the students to excel in higher studies, competitive examinations and
professional career.
2. To impart soft skills, leadership qualities and professional ethics ambng the graduates to
handle the projects independently with confidence.
3. To deal with the contemporary issues and to cater to the socio-economic needs.
4. To build industry-institute interaction and to establish good rapport with alumni.
PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

PEO 1: Core Competence: Graduates will be able to plan, analyse, design and construct

sustainable Civil Engineering Infrastructure.

PEQ 2: Professional Skills: Graduates will be professional engineers with a sense of ethics,
creativity, leadership, self-confidence and independent thinking to cater to the needs of the
society.

PEO 3: Societal Needs: Graduates will be able to contribute effectively for the development
of industry and professional bodies.

PEO 4: Cognitive Intelligence: Graduates will be able to take up competitive examinations,
higher studies and involve in research and entrepreneurship activities.

PROGRAM SPECIFIC OUTCOMES (PSOs)

Students after the completion of the Program will be able to

1. Apply the fundamental concepts, software and codal provisions in the analysis, design and
construction of sustainable civil engineering infrastructure.

2. Inculcate professional and leadership qualities, sense of ethics and confidence related to
civil engineering.

Faculty will be able to

3. Contribute to the overall development of civil engineering community through the
professional bodies and offer services to the society.
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Title & Code Advanced Surveying (18CV45)
co Statement
18CV45.1 Measure horizontal and vertical angles by theodolite, and determine the
elevations of points by trigonometric levelling
18CV45.2 | Apply tachometric principles for distance and elevation measurements
18CV45.3 | Explain the principles of triangulation )
18CV45.4 | Calculate the data for setting out of horizontal curves
18CV45.5 Apply the concept of aerial photogrammetry to determine the ground co-
ordinates
18CV45.6 Explain. moder_n §uweying instruments, remote sensing and GIS for
engineering applications.
Course Title Advanced Surveying
CO pot1 | po2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | PO11 PO12
18CV45.1| 2 2 1 2
18CVv45.2 | 2 2 1 2
1§CV45.3 2 2 1 2
18Ccvasd| 2 | 2 1 2
18cvass| 2 | 2 1 2
18Cv4s5.6| 2 | 2 1 1 2
Average | 2 2 1 1 2
CO PSO1 | PSO2
18CV45.1 2 2
18CV45.2 2 2
18CV45.3 2 2
18CV45.4 2 2
18CV45.5 2 2
18CV45.6 2 2
Average 2 2
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Bapuji Educational Association ®
Bapuiji Institute of Engineering and Technology, Davangere-577 004
Department of Civil Engineering

Assignment-1 Date | 23 | 07 | 2021
2ugnement No. 0 Maximum Marks 10
Course/Subject Title Advanced surveying Course/Subject Code 18CV45
EoT v Scheme CBCS - 18

Course Outcome Statements : After the successful completion of the course, the students will be able to

CO1 | To gain knowledge on theodolite surveying and to apply the principles of trigonometric levelling.

CO2 | To apply the principles of Tachometry in the determination of horizontal distances and elevation of
various objects.

CO3 | To gain knowledge on geodetic survey.

CO4 | To gain knowledge on setting out of horizontal and vertical curves.

CO5 | To apply the concept of aerial photogrammetry to determine the ground co-ordinates.

CO6 | To know the use of different modern surveying instrument for various civil engineering applications.

\
1%). Questions ierTeI CcO
- Define the following terms a) The vertical axis, b)The horizontal axis ,

1 c) the line of sight or line of collimation, d) The axis of level tube, | L1 |
e) Transiting and f) Swing the telescope .
2 Derive an expression when base of the object is inaccessible. Instrument | L2 1
stations not in the same vertical plane as elevated object.
3 An instrument was set up at P and the angle of elevation to a vane 4m | L3 1
above the foot of the staff held at Q was 9°30’. The horizontal distance -

b/w P and Q was known to be 2000m. Determine the RL of Staff station o
Q, given that the RL of the instrument axis was 2650.38m. S | e
4 Derive an expression for distance and elevation formulae for staff | L2 2
vertical for inclined line of sight.
5 Define triangulation. Explain the triangulation figures and layouts of | L1 3
triangulation.
6 | The elevation of a point P is to be determined by observations by two | L3
adjacent stations of a tacheometric survey. The staff was held vertically
¥ upon on the point, and the instrument is fitted within an anallactic lens,
the constant of the instrument being 100. Compuate the elevation of the
point P from the following data, take both the observations as equally

1 e 8

»n

trustworthy.

Instrume | Height |Staff | Verti | Staff Elevation
ntStation | of axis | poin | cal Reading of Station
t angle
A 142 P +2°24 | 1.230,2.055, | 77.750m

: 2.880
B 1.40 P -3°36' | 0.785,1.800, | 97.135m
2.815

7 Two tangents intersect at chainage of 59+60, the deflection angle béing L3 4
50°30’. Calculate the necessary data for setting out a curve of 300m
radius to connect the two tangents by the offset from chord produced
method with peg interval of 20m. The chain is of 20m length, L ———

8 | Define transition curve. List the functions and requirements of |L1 |4 |
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NN
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- fransition curve. - otograph and oblique photograph B N °¢<‘
| m Define vertical photograp b tie pt an altitude of 1200m above the mean sea level, Kc’eé
. » a R b .
H AT Shotoﬁzpcl:f \;‘)]::;tglgl\rzgh for terrain lymng at elevation of 80m and 300m, if 5 \é
Determine the SC2 . - -
ra is 15cm. - PR :
| i fo‘?ag;ﬁﬂégfﬁﬁglﬁw basic principles of GPS and its aPPh‘m“f)n in surveying. L2 I3
I;W;_ﬂ - 1;: St;:sing Explain the stages ofidealized remote sensing system. L2 6
12 efine remo .
’ F 3 , Explain the components of GIS. L2
IR R L ——
[ RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain
f L1: Remembering ) L2 : Understanding I L3 : Applying
[ L4 : Analysing | L5: Evaluating , L6 : Creating (
Cou;{se (Ifloordinator oordinator Program Coordinator
ASSISTac i B DQAC (HOD, Civil)
Civﬂl Eng,énms P KGrE UER, 4 » :
NIE - i{lng Depmm@m' -
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Bapuji Institute of Engineering

®

Bapuji Educational Assoclation
Davangere-577 004

and Technology,
Department of Civil Engineering

Scheme

CIE No.

Course/Subject Title Advanced Surveying __‘
Semester IVB

Date 09/06/2021

Time 9:00 AM to 10:00 AM

Max. Marks

fter the successful completion of the course

Course Qutcome Statements
, the students will be able to

A
co1 Measure horizontal and vert
trigonometric levelling

ical angles by theodolite, and determine

CcO2

CcO03

Apply tachometric princip
Explain the principles of tr

les for distance and elevation measurements

jangulation

CO4
CO5
COo6

Calculate the data for setting out of horizontal curves

Apply the concept of aerial photogrammet
| Explain modern surveying instruments, remote sensing an

SRR % ST

to determine the oround co-ordinates
d GIS for engineering applications.

Marks

the elevations of points by

——;‘Q—gzl Question
NOTE: ANSWER ANY ONE FULL QUESTION FROM PART. .
PART -A q -
— | Define the following terms a) The vertical axis, b)The horizontal axis ¢) the
1a) line of .sight or line of 'collimation, d) The axis of level tube, e)
Transiting and f) Swing the telescope. Explain briefly the temporary
|| adjustment of transit theodolite. '
1b) Derive an expyession when _base of the object is inaccessible. Ins_trument
. stations in the different levels in the same vertical plane as elevated object.
OR
75)—_ Explain briefly the measurement of horizontal angle by repetition method.
po State what erTors are eliminated. Tabulate the results.
C72b) | An instrument Was set up at P and the angle of elevation to a vane 4m above
the foot of the staff held at Q was 9°30°. The horizontal distance b/w P and Q 1r- 1
was known to be 2000m. Determine the RL of Staff station Q, given that the 7 L3
RL of the instrument axis was 2650.38m.
PART -B |
Derive an expression for distance nd elevation formulae for staff
3a) | vertical for inclined line of sight. 8 12 2
3b) Df:fine tri.angulation. Explain the triangulation figures and layouts of | 12 3
triangulation.
OR — |
4a) Explain the classification of triangulation system. 8 L2 3
ab) | The elevation of a point D is to be determined by observations by two 7 2| 2
adjacent stations of a tacheometric survey. The staff was held vertically
upon on the point, and the instrument is fitted within an anallactic
lens, the constant of the instrument being 100. Compuate the elevation
of the point P from the following data, take both the observations as
equally trustworthy. I




B pu_ii Edycational Association ®
gineering and Tech
Department of CivilE

nology, Davangere-577 004

ngineering
Instrumen | Hepy
t Station Ofeellgif;t Staff | Vertic [ Staff Elevation N
poin | al Reading of Station
At t angle
1.42 P +2°24 1.230,2.055, | 77.750m
? 3 2.880
1.40 P -3°36" 0.785,1.800, | 97.135m
_ 2.815
RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain
LI : Remembering L2 : Understanding L3 : Applying
L4 : Analysing LS5 : Evaluating L6 : Creating ]
)
P I U |
Course &ordinator Coordinator Program Coordinator
(RAGHUME) (HOD, Civil)

;ﬁS;STANT PRKGFESROD
{3vu rogineering CepartT
‘\é_ﬂ,&‘[ avaragat,

. %

-
rt.,:';
L]

DQAC
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& Bapuji Educational Association ®
apuji Inslltule of Engineering and Technology, Davangere-577 004
Department of Civil Engineering

/ Scheme of Valuation

Course/Subject Title Raneinag d LuNVe H?n .:5 Course/Subject Code | | g ¢V W
Semester \_{J ey B . CIE No. o1
Date_ 09- 06. 22\ ' Max. Marks 20
Paxy - A
(3) Dekne futh Dehugtin (MO el et | ¢
\ XS = S ™M, :
Te™ Poxaxy agfuabeatnt ¢ ¥ aut b Hluseteie
— Sedhug up : \PM gk I
HD — \en iy o <™
— EUwinshion @ Peeittl &M
Erp kfmyRen Lt SEETTE 0

@. &-'?fjg'L //\ MPT
%p o ‘

—_—

— —_——

G
~ 4 D.
sl apalT  _bp: pramee ) o
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/| Course/Subject Title

: Advanced Surveying Course/Subject Code | 18CV45
/| Semester IV B Scheme CBCS-18
/| Date 07/07/2021 CIE No. 02
| Time 9:00 AM to 10:00 AM Max. Marks 30

Course Qutcome Statements
After the successful completion of the course, the students will be able to
CO1 | Measure horizontal and vertical angles by theodolite, and determine the elevations of points by
trigonometric levelling
C02 | Apply tachometric principles for distance and elevation measurements
CO3 | Explain the principles of triangulation
CO4 | Calculate the data for setting out of horizontal curves
CO5 | Apply the concept of aerial photogrammetry to determine the ground co-ordinates
i CO6 | Explain modern surveying instruments, remote sensing and GIS for engineering applications.
18; . Question Marks [I;I::l cO
NOTE: ANSWER ANY ONE FULL QUESTION FROM PART.
PART -A
. . . . Ll1&
1a) | With the help of neat sketch of simple circular curve? Explain $5 2 4
Two tangents intersect at chainage of 59+60, the deflection angle being
1b) 50°30°. Calculate the necessary data for setting out a curve of 300m radius to 15| L3 4
connect the two tangents by the offset from chord produced method with peg
interval of 20m. The chain is of 20m length.
OR
2a) | Two tangents interest at the chainage 1190m. The deflection angle being 36°.
Calculate all data necessary for setting out a circular curve with radius of 15 I} & 4
r_r: 300m by deflection angle method. Take peg interval is 30m. a) Rankine’s n
deflection angle method. And b) offsets from chords produced method.
2b) | Two straights AB & BC intersect at B with a chainage of 1234m. It is
proposed to introduce a compound curve. With first arc of radius 65m and
central angle 35°nd second arc of radius 100m and central angle 40°. Make 15| L3 4
necessary calculations to set out the curve by Rankines deflection method.
Take peg interval as 20m.

RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain

L1 : Remembering

L2 : Understanding

L3 : Applying

L6 : Creating

L4 : Analysing L5 : Evaluating
A" ﬂ‘\’}\ < n s>~ g
0. (A :
Course Coordinator Coordrator Program Coordinator

A5SISTARAGHUDMBISO 2

i"ivil Engingering Department
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Bapuji Educational Association ®

Bapuji Institute of Engineering and Technolo

Department of Civil Engineering
,;.f

gy, Davangere-577 004

T [ T T T T T
Advanced Surveying Course/Subject Code | 18CV45
IVB Scheme CBCS-18
04/08/2021 CIE No. 03
8:30 AM to 9:30 AM Max. Marks 30

Course Outcome Statements
After the successful completion of the course, the students will be able to

COl | Measure horizontal and vertical angles by theodolite, and determin

trigonometric levelling

e the elevations of points by

Cco2 | Apply tachometric principles for distance and elevation measurements

C03 | Explain the principles of triangulation

CO4 | Calculate the data for setting out of horizontal curves

CO5 | Apply the concept of aerial photogrammetry to determine the ground

co-ordinates

['co6 | Explain modemn surveying instruments, remote sensing and GIS for engineering applications. |

RBT

130 Question Marks | [over | €O

‘ NOTE: ANSWER ANY ONE FULL QUESTION F ROM PART.

‘ i h bP?iIl{t:‘d- j}:otograph c) Oblique photograph. - L1 & 5
1a) E’ff:f‘ ?na)h:mle) plr}i?ltcoigl;p l;:mg P 130 L |
1b) DeﬂW‘@Lﬂ%ﬂMﬁm
o5 A vereal potograph was tken ot an alinde of OISR S0 hnset| 5 | 13| 8

_ Determine the scale of the p}Eoto .
186(;’ ?rllegfs &300 meters. [f the focal len of the camera is 15cm.

i i f 500m measures 8.65cm
i B 200m long, lying at an elevation 0 :
v ::'r:;lAhotograph for which focal length 15 20crr.1 . Deterrmne the scale o
v;o‘to Ell) h in an area the average elevation of which is about 800m.

on a
f the

|

Part-B

? 5 L1 6

Wha the advantages of LIDAR technology” . : =

;:) Men:izr: the advantages of total station and also discuss the working principles | ;ﬁz
of the same. _________O_R.——— : = =

— : :  orinci its application 1n -

4a) | Whatis GPS? Explain the basic principles of GPS an pp 5 : e 6 J

]SI)u;fYL;c re%note sensing. Explain the stages of idealized remote sensing system. 10 |L1,L2 6J
L_-”-’ =

L1 : Remembering

LA : Analysing L5 : Evaluating

RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain
L2 : Understanding L3 : Applying |
L6 : Creating

o @% =
<& Coordinator oordinator Program Coordinator

0 -
ASSIST(R%'GE({M@SSOR DQAC
vil Fngingering Department
- BILES Pavanagere.

Sc

(HOD, Civil)

anned by CamScanner

_—S



s DBapuji Educational Association ®
Bapuji Institute of Engincering and Technology, Davangere-577 004
Department of Civil Engincering

Scheme of Valuation

e— CoarseiSubject Tile | B Sd\voin g SUy eyTus Course/Subject Code | | Gc ¢
y 28/ ¢ o gy

W R cecton CIE No. | T

/ OL\\D g \’Lo‘l\ Max, Marks | 20

B Daunt - B

| | ) N

é) Eath D Bwnghen Cosduy pw Mnate xS — |S

@i

L oGy g

v Sl \r A
Ev{tthos = Lm -

@ CylueM W= oo™ et oM hus 3om.  Lzo\SMm

— _____Q_ .
ez A = ._\_.. | lemm: D (3wne 3iM
W-Lg 3Y66¢n
20 > £ o _\_ F\U": 6°"')X - (M
‘.“- '9‘ > g nQo ~ T
Course Coordinator CoordInator Program Coordinator
(Faculty In charge) DQAC (HOD, Clvil)
\ t ol
1“ Lk i

Scanned by CamScanner



Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere=577 004
Department of Civil Engincering

Scheme of Valuation

Q@ C-(i"'“" Lt\g}ﬁgbom 55 o ‘—oom, LoJ-:;_ Q685 vy F .
l,,_ o 2™, L\Q,V"—?V“M. SS\J":—{) ‘l \r(>
4 beto —Q6. T MM
= ; C = (5
LAn e W
2009 MMT L'L"'L‘
™
S= \ __L— o O
) . i
9 2131-3™ R31x1-2 B -Sw

- si12G-9m

t Sees T Mt a |£203% )

%) ‘Pfd-\)cluk-u-xg % L:‘d!'o\r T . -m
b piudwfff“ time rdueh?? & poetagNiet wf"
a Skkt‘ out-"\lbt-l'f oﬂJ-Att"f’ .w‘f‘-‘-“v(“ . €0 x360 &
‘ b * g KT RGEE p b0 b
» Avoicd '\LVI&.IH h et N -‘“[
se . .
e st e 3f T8 p pEEEE
P S g dabs s g e o
c_\ﬁ
S flatst - B
' o = M\,
of  Daveure{ < il s e o =
‘ A L mix/aut—wﬂf/& )
bral i 46msyt

wb Destc S

2

W/ =~ W
\0/‘5‘/' , Al _§__»->—>—5
Cours 7 m&iﬁ:’ ¢ % ESSOR C°g‘gg‘é‘°r Prog(r;;g I;.‘oculﬁ:nator

A )

A S (Fact _
L’ivilt’nginoﬂﬂng Department
LR e Daveanagere:

Scanned by CamScanner




Fernod -
€riod : From da-ou aeny g
.................. 0 qml Semester : Odd/Even
Name of
the i
Teacher ;| Voughu. M€
Designatio
Signation -%@gf&\un{ ’Pyobew,»so\’
Department C. vl D epavtrnen .
Sl. No. Sem. / Sec. / Branch Subject Name Subject Code
1 T Sem B civil | Advone Suveind | \gevhs
5 YL Sen Poswiled H“'{ah'w'cut Enyin "Vscve3
. Ccheme - - ee'w'u—'f
: ~ Cevn ' Pocnalle A g ooy E”—‘?WJ S
V)
3 — Celerae a,_gEYtV"—‘-i‘ " ‘,":(.Q,VGB
. 4 -
5.
j{ y g
6
7
Reviews at the end of the End of;
1ot Month | 2nd Month | 3rd Month | 4th Month REmESER
P o
Signature W W 0 : W
Signature Q/ Cy Q/
of the Head @/
of
Department|
== I s o >
SignatuiBbquysd) g A}s—l\- N Ny &
of the : TW;::D 10 Moy PRINCIPAL CIPAL I
principaf’{! 'S sug | Institute of EAyineerin ‘h?ﬂﬁﬂg gineering & Technologe
fan) DAY Gmﬂ' AVANGEREs
Scanned by C mScanner



\

N\

Qmmmn_\ '_.ll.a > _ Subject Ooamug /P L e
‘ * kel
i [12] ]z |
Sl usw NAME BTS2 1S v |
. e &= =5 2 % m = " ._‘oB_zPo«o_mmmmm"E
Rt A REAIES L2 |2
< 213
| |yopacvoss | Paven K-O DTN VE a3y 5, i m_, 31 mA K \_.\.r T mr@.”mww\n_ ﬂa.g. % Testvaris | 8| £ _
Va3 S5 5 |3 b, DA | % g | E
= . - =1 > > Yy [ = . >
2 [ueDigevoad| Ganean B. O ala] ]2y b Prsent| Pe] I &
3 yRODIgeVLUd tolar HW o J . V.Ml,fl FllM!pnlﬁleuuv WS (|| LU |2cl2e os|23 |23
12 3
G [heD 8EVeSa| Prajuox) KUMAN . SR IRl o LT Y s galso o [ada [33] 9 [ ys[ag |30 [27]2F [3%F
g | — | O WG | ) iv | e P
s [ugpiEeVet] Shashank. N -R (o R A vl wlolwafidnls [y |10 3e|3¢] g0 30 |
- ——p PR s oy o Y 0o ebinaasfals [y [1e[3e]30 \n| 2e(30 | ,
l Vo e T 45N 0 ; -, !
f [\ @D\’C 01.4 kv . RS Pul.t LG [ e Uy A bhalale|g (0| 20| 20l [ 3|32 !
v L e . = .
#fm.O:N QY T Qeawn B bl 2 Ape Ju 1 ien [a [is] 1y e gl ( A7) 394102l |3
Q WERoIRLN0aY s Jay K-H- o VP [y DGy [ el oo | 5] ] 5 |made |23]4 |1e |22 20132 18
q aeo RV corqan. - vlelal A 5l e o) o[ aoe| o [aefer [f2al e [ %] s [ralir|sejash T [2€
16 luapReN N Dax&han . . | ] i.mu_rﬁu\ﬁ?_m% : * D gl [ [w|n| o] o] i Hig] g (A 20 21k AL | 3E
L3 —\v\ -
1 |umoracvory ATey B oS urisaenaf (ol afu 5] i n._ - 13w lef?e [ pspepiprps WIAEF e |Lpf3e] 3] 134G 130
™ | 5] s [ aie [0 [rifsduaf ar{ el pafuales [zl [* |22 11 Jio | 30[70[2223 |3
Ahejuepiacyeeg| prshad . B ™. el on]e [0 |2
3o |4 (S k‘.ﬂf &R Y ol el |\ i o 6 (30 3qLO|r uvn
s Es il 12 e BeliFg|ofa ]l
{1z |neplacvee| AW pcbary NI L alt, [ 213
D1dcua d femel) s L e o lala o |alsfe [of €]t |awls|nislviy|aps]is |l ©30130y5 =
< ST L
Ay [4s \4[ D Savvye s 7?,9_??3.?9P?_~‘.rnza>wa.v» qfie | [0 [+l e a1y lo]30|Bp[AblJo |30
A AT WBDACVO |4 QiraTalth gouela. koo & onla| Ala]p] ol e I S M il K el il B Ala-wlp s oo is e [ LB pun Y
1L [UrDlavD\g| Chanstan, R.\ wle [ o] el [a] o]e[s]e]n _4 TSN N S o [ (0 (g Kl A LA 20 (3¢ 13|23 (33
\HL B D W0y, Deede- P ot | o]z [n] ]t [ o [ 1o [10 i pafrufSiea pe pafaep | Bipdos e |2gfe] 1% |1of 3ol 3e]20 |20 JUD
2
1g [REDBWRY pavisn. KT ?T._P.w_..p%_»:tv?n?».ppwm#nn.;v:»_va_m Ewauuouu\wo
. 3| L o o132 C |2
| _,:.vn;ﬁ.camo fﬂFhY?ﬁ. Q.S A it ls [ ule [o| 5]~ b _v 1 (g [Bfa]le M i fra s P jafic | . 5 |\ .wwom = T
| , I oKL o
]2y [urbDLywo2y Mal Txarjun - T. M| o [t |23 |u|5|* [F (¢ BN AL 5 N TN 1R I 4 Ll e a3 23 |y 2(] pId /op e A pT T
= —1— 139 (L zefL/ |1 2334 2| : :
| {4 [wemihouy | Manoy Swamy KM Ay o2 |5 |8 »Hbﬁblﬁrul._alblvw: 2 RE o * 1] a3 ] 22 [1o]3ef3 10 e RS
R L Gl EER LS e ey py , ala g [a [ ]o]n 1
b 15(ve o PO PO S P E VIR o 8 bl el il i ,
| ,bu. “ 36 Mohammed Ameenthon D Y\HIWIWIMIlII.\lLIIIIl”lo ﬂ s 2l []o] 012 & [23]26]35] o2 5| ge|2e|o¥| 22 ]33
| “{23 [HeDiatve 38 Mel? v -V At INPVMIWMLIPP\? - l|1”elﬂuwp,_|_w =0t [ e | 1] 23> 25]2¢ 2% 2 [ 0] 30 126 |3¢
| ¢ ofw [ 1 [ae ML N2 | ,
ay MeD\ tvoly Namyatha P Romn. NF“PPH\H\\%F = ?l_ual_mlnwwhnr_lpsrui ad| 30 1o |3 {3022 19 (2
Jas|heets cwla] yoorating. . -hh\xk.wmliwlm{._..ﬂ\_ﬁhlml: G pppwhhlﬂhuﬁhuv alx |20 [\v[n3[306]14 MM mw
| [2 [ uesia o] €. so. et ot [ e 21 St R T T [ v PO g o e 2820 e =
123 [UBd\av oMg|  Dotja- M-P. wlr [ n]x]2]2 Rl EA R e ﬂnluﬂwll_‘M_l, 1 e v e [ B - 23| [P5] 4 1o | Iolde <2 P
‘ T T 6 ||« [2 |20 [N hoett® o T _ |+l | PR 2 {oj7e | ge|s 23 [33
ag|LeeDiacvouy Pradeepf . w.a. ?I»lhﬂnw.hnm\lmrl.ﬁwllmul% " ”: O L TR anu_HVmPMPHnWIFII“ uM . W . YR BT
k | _ Lt | 2] PP N G -
29|y BDINCv oS poFuaal G7 e [a |q [afs [ MBI N Ty ;Fpmkﬁﬁhwwm_uhﬁx e
30| HBDlavesz] Oy iyana . ol Pn\%»l\%l%ﬂ L ;
g 1] . o st
_ ' Initials of Teacher anm.
i . .3 nitialsof HOD. | . |
' ..« Initial of Principal | |

Scanned by CamScanner



=i M LAY

LESSON P e——

Subject :
I - Pelvanu
b \
?i.ul UAVeiSubject Code : =
Perd Date | 1op LRV Uy Class: I 8° .
R opics Planned . ' Subject : .VOr./_pSCL mOZ P
poct ule ate S _I_P
g : 1 Topl i N
U [p1a®) TThusab Ut Suavey. pics Coyemd _mm:_m_.rm pertod| Date fﬂmcgmﬂn !
| “aso o™ € Ty pr Al raoadule - § | .ﬁo_u_ Cde ; C
bea b alu M Tl ndo UiH SLav e [ i oM ol CS Plannag Igevag Class: 1w D
N .w..\fr..v-._ Thucdas it & ™R IJA)EBPBP-.T- M¢(.3L.\_ ke ! “. ,ﬁ > zwcwﬂc—ﬂ.f;wl.nfw o ﬁ Topics Ci !
—m?:: L dihanynoa 34-u- Y “Tlhwomotlt € TP . i .rr..yda.f.___;n— y Pnedule = Romarky
_Funclomen ki o ; Seois ¢ E\rrg o oM Z.C\.,...:..w CUrNE Serhy
A oL, £y Parm £ cihnshewd Lov-and, w\n..v_ nm.n,wﬁxas b o Y- T Per g oA
3 [mae® A . ¢ Tempovayy | Pundamanttl 23248 fo . . Caweoy oub ot | 1D CANE, elormtnte [
p&.»fk.r.’gj_v V@L.r.u..v ﬁh.}-hr [+ I-:nad)vﬂ\..ﬂzrh 4“9%53« tttio) o OC-‘.:’:..A) rrn_(....Cr.
\ zpcffw Mo ffr. EE&E»J? ! Lovard n..u\. V...lufzg i .w_Mrrt.. out Limplu Lt CL.&
ot eaAtL < TyauAl . N 10 & on = v Uneov
n+ 25 P e b ' Lo Yoarh it ?RDC . : P—)\...Q gﬁ.r.ﬂ ))hb.f.hﬂw— V_D-uﬂ.lb.\b
- a m-m/:.nf.n‘a VP.f.th. (YL EUTVL = '] %..w-,’ “ﬁr(— Qﬂohnc:f-os E(PF
N AL € vevHeal anp b, Lo rinad )| Py olanu thihd Cucr...»
< " Ptxmantnt cudfudtrment 921 o vAon_,..»an: Urrd
¢, TheoctoUhe Y Pevmanent adfut = Mittacd o Preblon ou Juhd
kA otn) 2 ceth ol Procduaud nttusd roc-\..-..u—
~ T M - e y
L w..m.\vi(. .A)ﬂr_rm nom etric Loty b eodtotUHL. eovred 11 \< . o Frmu eut n.rzE»f.q :
h:.éc @flanl—.‘lJn. " . n.rv.(b m#w:@ganz—ﬂ oot éﬂh”f“.} Q..—.&E.‘Q.Jr o Seth g sl E.Cnrq_
LWhen R, N el Cinn i} ' $ Do leihasd v:@hhn.?q.u( FdfuiL.
oM Gt Bbitd by U Plant mestcd ey
3 |vs™| Ban SEePaluy | & Bom i ol | e Lo M| P yoblun = arteoc).
b i) o ectectin [ v Bor a.w_.rm&ar 23 Deflutiiow SEe Paslciudy o | Orete o o otuletuy p
~ . i ﬂ.‘— 2
G, Pl Sore - _.~, 1A ] MKy Prplihion @yt wun 8 Loy o=
F.a.rﬁ Comibl wify ?L..TL a PD.L&._.OFFL.
g WV ProbbUm s Yrodo bt vty Wy e oWP busel LA
ou siusl A . Elanaub, Dot &1 <.
e e PYolmm » S = - ‘ =9 17 2lmtnbr, Dea'g o
Plact  pettod S u siwgl ‘ | — Cocfotutd WdVU £ fragla omfswned cc.mcc__»am ot
A4 Dot - Plant mutlicd toutaad | & QeNOM cuit bl hoe i
q |ws? Plae  engttiedl i 1w Pamsiie!  Stredgut with o B G Gl Fwo
Wit Dyxivthen <] Oewsts Plons Mmattiodd I Prot e gr &P | Parsttet shalgut Rl [SSNTEN
M.w o ¢ e 2 Lot Ha vnz,_cp:!lﬂ ! : . P et s s
w._..vs. mocdulel 2 v etalemn Covaned i Iy Tkl flew LV e Tl ho r
w | Jﬂﬂq\ﬁ& oAt A ~Moduale! - i P ksd Clahs Gosh [ PO s thad PN
Y N [ T i S shCh ;ﬂ?m‘r 97 hIPh\ﬁg‘fr.‘a Lg.ror
xw..f,h_.wﬂo r ° Mm..n.wn., DLty Bonai e o ' o Traws iRt pu TPrrauasi o At «
- e Y Ll = PR Lo RV} ~ , ]
a _&.m.uoz Tt d Uoa o Herizoubyl qrfn_ Lyt Lo / 219 [p, &M m.;hn_ccncww pevivl st ood UG pevity PW?
N . A , Lofgramem ] a © o, L
qut ot Praolees o5 ..HSH Weud  Uws gy S w..e.:.uo.hm.ﬂ‘f il S\ _w:f”u notr“_.,..fw....n.!-t ¢ wvoud
sgmb Wit protlms [ove! . - -
e ™ profounss  Heriyenk| T 2y 25 .,unnco_.,..::;_?axafﬂ#: SR NevRey T e L
) .....—CL.nr Cant 7.....?0\: ProuMans  Heridonh Lotk fRabliaa Lo B _;\mrf.fs Lo AR
n u . ~
13 .vb‘n.a. A 440.052 o n el WV TN %L\r?\‘_.\ n.._.wo i ceg By _.....:AP. ?.oam/,d o) S\ 7 told bccu_dm,wo%#_
. N .
frntlduad Uws e Protn~ oy 5 Lortte PR et I Lottt PR covaned,
— B S P TIR cep b Tetland Uoa f S .. M - ] '
ty pe < L Ry Sk mt o [omed 36 |32 eroued Lo ered 3l tveed e g .
Drinctr € Clawik  pe Y et b I L potdans envord]
—cqbion 9 bricugathing A inde AT d D.Com__n uﬂzﬁr_nc{k—‘ b
< J.P.A.@:J_ Mﬁrh..(fu.) " rn»)? C.tr.n ; .#.4......?& althiay oA Ja_ vrﬂ@.ﬁ.h{r\k o H.J.d‘_
h:ro(r” ..SE@‘—E 2l -E" Geletunew 5 oo G f 2) Ealkd N latiitat -L;h— D
(2 LA Skiser L erclini gk | el B P
-3ad S =
. pa-t Rl ihion 4 kylausalshs et a?w\_«ug
i sebelhew ZM M.EJ.: 2a-77 Prn»hni...,.u _._occ,y :r. o 3ufe>t [ P ,oz ! o waued
~ . L E el selecHen g SEE..\,IA E pelith Diaps cnmad
b . l—1
v Pyl Lanst Sk howa . L o es ANy
[ C(.L.iaox e Protla U= 33[ vy pree E \3 3> i -
p\-r.i ou : DS:I_ vazf.m Arev sl hrt\cer* Gl
QL hUFF—.T.fs Yo \|\\\\|\|\\I\I\|\|\|\||l N
Lasthyan oV = ! ueT P € moAcdithi, o) puerlafd &
i e A
. —

Scanned by CamScanner



LESSON PLAN

Subject : AdVer i cach mﬁejm,eu_.ma Code : pm vu (™

Class: U .

o
Perod) Date Topics Planned Date Topics Covered Remarks
, 7\.#,; ;W&wﬁ%ﬁomg& R R Q FeveoStufan L eyt
Y : OCC,./I.{,OS ...v wor:o_n.ep 6#2;32.19» o poAsh
mmodll €L S iy colinu Wodul t ¥ Joud
wreey‘: SOVETER Guavannts pr .ﬁaﬂ%%@ b
 Eowm w Qo st Py
1375 M| qotl Shirew N R NN S A Lo
< o
. <ea bov; Al Licta v Scounn
¢ J\J..s‘.v, F&.ﬂ.na‘.mowu.nn%gnﬁﬁjgcrr—. 2 *quw.z:gfﬁ*_ SLave [ e
. Vm.CL,?)& ,
- roue s Tulverderm.a | Pawnolt -
39 257 pﬂ R e Y g ‘:,.» : Pr&fom.\tng il - Lo g
PPy , PrAiw G " L
o ~ O ~ebanen 0| Tenefe Lk Pycghea. |
Wo a2 | Fonef Batod e P iaa) makapuert e |Goved
/T,M%?_ Trnfeugt Proutiy Digibal Tonope Prowht
' T nr@\\w.. GAT(L.TJF q
N n,.i ..mw‘..._,\uw . Depia rf“.“:h:? r.p-m.”r_ e ~P..L|m Conpe CC.EEA\Q).I?PL
,..: C ! Qu\w. Fﬁb\u_“ﬂsg f - ) , FS;,O(—\W 3
L& 9
..;\ﬁ . SPghsl pgrs )
—}rﬁ_ Dﬂx\. ) _ oY R . . U o4
M- w.r.m_ SPa w fremehiov s Ipe sl Qudev s h oy
i) Mﬁpfn__ Tu o opder P< LA Fem
nimT Sl . Qe sps KRl cLuglyalg
‘ O ey s
ol T eyl i il I
— ' ..fw ¢ ¥ Y | L ‘o ._..\_
\ | els £ b\wsr,nn_ru& _‘c:_p._-a.fg Q.W. Maipoc cg o )
f.< v OVl Ets civn | Bty
A —TT T -
K |
‘I‘I\

Scanned by CamScanner



Text Books :

llllllllllllllllllllllllllllllll

----------------------------------

Swavegivss ¢ od

|||||||||||||||||||||||||||||

---------------
---------
------
------------------
---------
------------
---------

, ety £ LNV uliant,
«vﬁ_r:f. - .u\ . r.W . ﬂA ) p , ?JaU.A,ﬂ\.ME./.WE.MPUIIM\::-{HMUA..FP‘/NJ.N h!

um-e L, Talg pMmean

Sg. D )1, A NX \ vollg Vol
T e e LT el A N £
2% . SubYannanien mrc&i.,rt& ¢ Lty Cewouded
2 ote et 9.%4 . @obkal .uomwd.fuur._ Hwn,
3 e T L& e e SRR Qu._ N c/,mi) ......................
¢ e&TC, o ey &

------------------------------------------
--------------------------------
--------------
llllllllllllllll
lllllll

e

HOD

Scanned by CamScanner



USN

Fourth Semester B.E. Degree Examination
Advanced Surveying

TIME: 03 Hours

18CV45
Model Question Paper-1 with effect from 2019-20 (CBCS Scheme)

Max. Marks: 100

Note:  01. Answer any FIVE full questions, choosing at least ONE question from each MODULE.
*Bloom’s
Module -1 Taxonomy Marks
Level
Q.01 With the help of tabular column, explain the procedure of measuring horizontal | L2 8
angle by (i) Repetition method (ii) Reiteration method
List the fundamental lines of a theodolite. Summarize the desired relationship | L2 6
between them.
Define the following terms. L2 6
i) Transiting
i) Swinging
iii) Trunnion axis
OR
Q.02 To find the elevation of the top(P) of a hill, a flag staff of height 1.5m was | L3 10
erected and the following observations were made from two stations A & B at
considerably different elevations 156m apart. The angle of elevation from A to
the top of the flag staff was 38°24' and that from B to the same point 26°12". A
vane 1.2m above the foot of a staff held on A was sighted from B and the angle
of elevation was observed to be 9°54'". The height of the instrument axis at A was
1.494m and the R.L. of the instrument axis at B was 45.00m. Find the horizontal
distance P from B and the R.L. of P.
Derive the expressions for the horizontal distance, vertical distance and the | L3 10
elevation of an object by double plane method, when the base is inaccessible.
Module-2
Q.03 Derive distance and elevation formulae for stadia tachometry, when staff held | L3 10
normal to the line of sight, for both an angle of elevation and angle of depression.
To find the gradient between two points A and B a tacheometer was set up to | L3 10
another station C and the following observations were made, keeping the staff
vertical.
Staff at Vertical angle | Staff readings (m)
A +4°20°00” 1.300, 1.610, 1.920
B +0°10°40” 1.100, 1.410, 1.720
If the horizontal angle ACB is 35°20°, determine the average gradient between A
and B.K=100,C=0
OR
Q.04 List the various factors that are to be considered in the selection of site for | L2 6
baseline and station in triangulation survey.
Write a note on classification of triangulation system. L2 6
From a satellite station S, 5.8m from main triangulation station A, the following | L3 8

directions were observed.

A 0° 0 0’
B 132° 18 30”
C 232° 24 6”
D 296° 6’ 117

The lengths of AB AC and AD were computed to be 3265.5m, 4022.2m and
3086.4m respectively. Determine the directions of AB, AC and AD.
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Module-3
Q.05 | a | List the different methods of setting out simple circular curves. Explain the linear | L3 6
method of setting out simple curve by the method of offset from long chord.
b | A road bend which deflects 80 is to be designed for a maximum speed of 100km | L3 10
per hour, a maximum centrifugal ratio ¥ and a maximum rate to the change of
acceleration of 30cm/sec®, the curve consisting of a circular arc combined with
two spirals. Calculate i) The radius of circular arc ii) The required length of
transition iii) the total length of composite curve and iv) The chainages of the
beginning and end of transition curve, and of the junctions of the transition
curves with the circular arc, if the chainage of the point of intersection is
42862m.
¢ | With the help of a neat sketch of a simple circular curve, explain L2 4
)} Tangent length
i) Length of long chord
iii) Point of curve
iv) Forward tangent
OR
Q.06 | a | A compound curve consisting of two arcs of radius 350m and 550m connects two | L3 8
straights AB and BC, which are intersected by a line PQ. The angles APQ and
BQP are 139°30° and 36%24” respectively. Determine the chainages of the tangent
points if the chainage of the intersection point B is 5425.191m.
b | The first branch of a reverse curve has a radius of 200m. Find the radius of | L3 8
second branch so that the curve can connect parallel straights 18m apart. The
distance between tangent points is to be 110m. Also calculate the length of two
branches of the curve.
¢ | With a neat sketch, list any four vertical curves. L2 4
Module-4
Q. 07 | a | Define vertical photograph, tilted photograph and oblique photograph. L2 6
b | A vertical photograph was taken at an altitude of 1200m above the mean sea | L3 8
level. Determine the scale of photograph for terrain lying at elevation of 80m and
300m, if the focal length of camera is 15cm.
¢ | List the reasons for keeping overlap in photographs. L2 6
OR
Q.08 | a | Derive the expression for relief displacement on a vertical photograph. L3 8
b | Explain the procedure for aerial survey. L2 6
¢ | Find the number of photographs (size 250 x 250mm) required to cover over a | L3 6
area of 20km x 16km, the longitudinal overlap is 60% and the side overlap is
30% scale of the photograph is 1cm = 150m.
Module-5
Q.09 | a | Define remote sensing. Explain the stages of idealized remote sensing system. L2 8
b | With neat sketch, explain the electromagnetic spectrum. L2 6
c | Explain the components of GIS. L2 6
OR
Q.10 | a | Mention the advantages of total station and also discuss the working principles of | L2 8
the same.
b | What are the advantages of LIDAR technology? L2 4
c | What is GPS? Explain the basic principles of GPS and its application in | L2 8
surveying.
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Model Question Paper-1 with effect from 2019-20 (CBCS Scheme)

USN

Fourth Semester B.E. Degree Examination
Advanced Surveying

TIME: 03 Hours

Max. Marks: 100

Note:  01. Answer any FIVE full questions, choosing at least ONE question from each MODULE.
*Bloom’s
Module -1 Taxonomy Marks
Level
Q.01 | a | Define the following terms with reference to the theodolite: L1 04
i) Transiting; ii) Swinging; iii) Changing of face; iv) Horizontal axis
b | Describe the measurement of horizontal angle by repetition method. What are the | L2, L3 10
errors eliminated by repetition method?
¢ | What are the fundamental lines of a theodolite? State the desired relationship | L1, L3 06
between them.
OR
Q.02 | a | Explain the adjustment of horizontal axis of a transit theodolite by the spire test. L4 06
b | Derive the expression for determining the distance and elevation of an | L5 06
inaccessible object by single plane method. Assume the instrument near the
object is at higher level than faraway instrument position.
¢ | Find the elevation of top of chimney from the following data L4 08
Instrument | Reading on | Angle of Remarks
station BM elevation
A 0.862 18736’ RL of BM =425.250 m
B 1.222 10°12’ Distance AB = 50m
Also calculate the distance of chimney from station B.
Module-2
Q.03 | a | Explain fixed hair method and movable hair method of tacheometry L2 06
b | Derive the tacheometric equation for horizontal line of sight. L5 06
¢ | Atacheometer is setup at an intermediate point on a traverse PQ. The following L4 08
observations are made on the vertically held staff.
Staff station | Vertical angle Staff intercept Axial hair reading
P 836’ 2.350 2.105
Q 6°6° 2.055 1.895
The instrument was fitted with an anallactic lens and having constant 100.
Compute the length of PQ and RL of Q. RL of P is 321.50m
OR
Q.04 | a | What are the various points to be considered while selecting triangulation L2 06
stations?
b | With neat sketches briefly explain the various triangulation figures adopted in L2 08
triangulation survey.
c | Write a note on Satellite station and Reduction to centre. L2 06
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Module-3
Q.05 Derive the expressions for the following elements of a simple circular curve. L5 06
i) Tangent length, ii) Long Chord, iii) Mid ordinate
Two roads having a deviation angle of 45° at apex point V are to be joined by a | L4 06
200 m radius circular curve. If the chainage of apex point is 1839.2 m, calculate
necessary data to set the curve by ordinates from long chord at 10 m interval
Two tangents intersect at the chainage 1190 m, the deflection angle being 36°. | L4 08
Calculate all the data necessary for setting out a circular curve with radius of 300
m by Rankine’s method of deflection angles method. The peg interval is 30 m.
OR
Q. 06 Two parallel straights 12mts apart are to be connected by a reverse curve. If the | L4 06
distance between the tangent points is 75mts. Find the common radius of the two
branches.
What are the functions and requirements of a transition curve? L2 06
A transition curve is required for a circular curve of 250metre radius. The gauge | L4 08
being 1.676m and the super elevation is restricted to 15cm. the transition is to be
designed for a velocity such that no lateral pressure is imposed on rails and the
rate of gain of radial acceleration is 30m/sec’. Calculate the required length of
transition curve and the design speed.
Module-4
Q.07 Explain briefly the different types of aerial photograph. L2 06
Derive the expression for scale of an aerial photograph L5 04
A line AB measures 11.00 cm on a photograph taken with a camera having a | L4 10
focal length of 21.5 cm. The same line measures 3 cm on a map drawn to scale of
1/45000. Calculate the flying height of the aircraft, if the average altitude is 350
m.
OR
Q.08 Briefly explain the procedure involved in aerial survey. L3 06
Write short note on (i) Stereoscope (ii) Parallax Bar. L2 08
The scale of an aerial photograph is 1 cm =100 cm and photograph size is15 cm | L4 06
x 15 cm. Determine the number of photographs required to cover an area of 15
km x 15 km if longitudinal lap is 60% and side lap is 30%.
Module-5
Q.09 What is total station? What are the advantages and disadvantages of total L1,L3 06
station?
Explain the various stages of idealized remote sensing system. L2 08
Explain the interaction of Electro Magnetic Waves with atmosphere. L2 06
OR
Q.10 What is GPS? Briefly explain the components of GPS. L1,L2 10
Briefly explain the components of GIS. Also list the applications of GIS. L2,L3 10

*Bloorn’s Taxonomy Level: Indicate as L1, L2, L3, L4, etc. It is also desirable to indicate the COs and POs to be
attained by every bit of questions.
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Advanced Surveying (18CV45) Module 1

B. E. CIVIL ENGINEERING

Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

SEMESTER - IV

ADVANCED SURVEYING

BE Course Code 18CV45 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Objectives : This course will enable students to

Apply geometric principles to arrive at solutions to surveying problems.

Analyze spatial data using appropriate computational and analytical techniques.

Design proper types of curves for deviating type of alignments

Use the concepts of advanced data capturing methods necessary for engineering practice

Module-1

Theodolite Survey and Instrument Adjustment: Theodolite and types, Fundamental axes and parts
of Transit theodolite, uses of theodolite, Temporary adjustments of transit theodolite, measurement
of horizontal and vertical angles, step by step procedure for obtaining permanent adjustment of
Transit theodolite.

Trigonometric Levelling: Trigonometric leveling (heights and distances-single plane and double
plane methods).

Module-2

Tacheometry: Basic principle, types of tacheometry, distance equation for horizontal and inclined
line of sight in fixed hair method, problems.

Geodetic Surveying: Principle and Classification of triangulation system, Selection of base line and
stations, Orders of triangulation, Triangulation figures, Reduction to Centre, Selection and marking
of stations.

Module-3

Curve Surveying:

Curves — Necessity — Types, Simple curves, Elements , Designation of curves, Setting out simple
curves by linear methods (numerical problems on offsets from long chord & chord produced method),
Setting out curves by Rankines deflection angle method (Numerical problems). Compound curves,
Elements, Design of compound curves, Setting out of compound curves (numerical problems).
Reverse curve between two Parallel straights (numerical problems on Equal radius and unequal
radius). Transition curves Characteristics, numerical problems on Length of Transition curve,
Vertical curves & Types — (theory).

Module-4

Aerial Photogrammetry
Introduction, Uses, Aerial photographs, Definitions, Scale of vertical and tilted photograph (simple
problem Ground Co-ordinates (simple problems), Relief Displacements (Derivation), Ground control,
Procedure of aerial survey, overlaps and mosaics, Stereoscopes, Derivation Parallax.

Module-5

Modern Surveying Instruments

Introduction, Electromagnetic spectrum, Electromagnetic distance measurement, Total

station, Lidar scanners for topographical survey.
Remote Sensing: Introduction, Principles of energy interaction in atmosphere and earth surface
features, Image interpretation techniques, visual interpretation. Digital image processing, Global
Positioning system.
Geographical Information System: Definition of GIS, Key Components of GIS, Functions of GIS,
Spatial data, spatial information system Geospatial analysis, Integration of Remote sensing and
GIS and Applications in Civil Engineering(transportation, town planning)

Raghu M E Assistant Professor Civil Engineering , BIET, Davanagere.



Advanced Surveying (18CV45) Module 1

Course outcomes: After a successful completion of the course, the student will be able to:

Apply the knowledge of geometric principles to arrive at surveying problems

Use modern instruments to obtain geo-spatial data and analyse the same to appropriate engineering
problems.

Capture geodetic data to process and perform analysis for survey problems with the use of
electronic instruments

Design and implement the different types of curves for deviating type of alignments

Question paper pattern:

The question paper will have ten full questions carrying equal marks.

Each full question will be for 20 marks.

There will be two full questions (with a maximum of four sub- questions) from each module.

Each full question will have sub- question covering all the topics under a module.

The students will have to answer five full questions, selecting one full question from each module.

Textbooks:

B.C. Punmia, “Surveying Vol.2”, Laxmi Publications pvt. Ltd., New Delhi

Kanetkar T P and S V Kulkarni , Surveying and Leveling Part 2, Pune Vidyarthi Griha Prakashan

K.R. Arora, “Surveying Vol. 1” Standard Book House, New Delhi.

SateeshGopi, Global Positioning System, Tata McGraw Hill Publishing Co. Ltd. New Delhi

Reference Books:

S.K. Duggal, “Surveying Vol. I & II”, Tata McGraw H ill Publishing Co. Ltd. New Delhi.

R Subramanian, Surveying and Leveling, Second edition, Oxford University Press, New Delhi

David Clerk, Plane and Geodetic Surveying Voll and Vol2, CBSpublishers

B Bhatia, Remote Sensing and GIS, Oxford University Press, New Delhi.

T.M Lillesand, R.W Kiefer,. and J.W Chipman, Remote sensing and Image interpretation , S5th
edition, John Wiley and SonsIndia

James M Anderson and Adward M Mikhail, Surveying theory and practice, 7th Edition, Tata
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Module-1

Theodolite Survey and Instrument Adjustment

Theodolite and types, Fundamental axes and parts of Transit theodolite, uses
of theodolite, Temporary adjustments of transit theodolite, measurement of
horizontal and vertical angles, step by step procedure for obtaining permanent
adjustment of Transit theodolite.

INTRODUCTION ON THEODOLITE

The theodolite is a precise instrument used for the measurement of horizontal and
vertical angles. It is widely used for
i) laying off horizontal angles

ii) locating points on the line

iii) prolonging survey lines

iv) establishing grades

V) determining difference in elevation
vi) setting out curves etc.

Theodolites may be classified as transit theodolite and non-transit theodolite. A
transit theodolite (or simply a transit) is the one in which the line of sight can be reversed
by revolving the telescope through 180° in the vertical plane. This feature does not exist
in non-transit theodolite. Transit theodolites are mainly used. Theodolites are also
classified as Vernier theodolite, Optic Theodolite and Electronic Theodolite. The
improvements from one another have been made to ensure ease of operation, better
accuracy and speed. Electronic theodolites display and store angles at the press of a
button. These data can also be transferred to a computer for further processing.

PARTS OF TRANSIT THEODOLITE:
1. Telescope: The telescope consisting of eye piece and objective lens, is mounted on a

spindle known as horizontal axis or trunnion axis. The telescope may be internal
focusing type or external focusing type. Most of the transits have internal focusing
type of telescope. The diaphragm carrying cross hairs is placed in front of the eye
piece.

2. Vertical Circle:The vertical circle is a graduated arc attached to the trunnion axis of
the telescope and hence the circle rotates with the telescope about the trunnion axis.
The telescope can be set accurately in any desired position in the vertical plane by
means of vertical circle clamping screw and vertical circle tangent screw. The
vertical circle is graduated 0° to 90° in four quadrants.

3. Index Frame: The index frame, also called T-frame or vernier frame consists of
vertical leg called clipping arm and a horizontal bar called index arm or vernier arm.
At the two extremities of index arm, two verniers designated as € and D are fitted to
read the vertical circle. The index arm is centred on the trunnion axis in front of
vertical circle and remains fixed. The index arm can be rotated slightly with the help
of a clip screw. Glass magnifiers are placed in front of each vernier to magnify the
reading. A bubble tube called altitude bubble is placed on the top of the index frame.
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Standards: Two standards resembling letter A (hence called A - frame) are mounted
on top plate. The trunnion axis of the telescope is supported on the standards. The T-
frame and the arm of the vertical circle clamping screw are also attached to the A-
frame

Two Spindles: There are two spindles, one is called inner spindle and the other
outer spindle. The inner spindle is solid and conical. This fits into the outer spindle
which is hollow. The inner spindle carries vernier or upper plate with two verniers
A and B placed diametrically opposite to each other with magnifiers. The upper plate
can be fixed in any position by means of upper plate clamping screw and upper plate

tangent screw. The outer spindle is attached with lower plate carrying horizontal circle,
graduated from 0° to 360° in clockwise direction. This lower plate can be fixed in any
position by means of lower plate clamping screw and lower plate tangent screw.

6.

Plate Level: A bubble tube called plate level, placed parallel to trunnion axis is fixed
on the top plate

Levelling Head: The levelling head consists of two parallel triangular plates known
as tribrach plates. The upper tribrach plate has three arms each carrying a levelling
screw. The lower tribrach plate or foot plate has a circular hole through which a
plumb bob may be suspended.

The functions of levelling head are
i) To support the main part of the instrument

ii) To fix the theodolite to tripod and

iii) To provide a means of levelling the theodolite
Tripod: Tripod helps in supporting the theodolite during its use. At the lower ends of
the legs of tripod, pointed steel shoes are provided. The tripod head carries at its
upper surface an external screw to which the lower tribrach or foot plate of the
levelling head can be screwed
Plumb Bob: A plumb bob is suspended from the hook fitted to the bottom of the inner
spindle, to centre the instrument over a station

10. Striding Level: Some theodolites are fitted with a striding level (a bubble tube) for

testing the horizontality of the trunnion axis.

TERMS and DEFINITIONS

1.

Centring: Process of setting the theodolite exactly over the station mark using plumb
bob.

. Transiting: Process of turning the telescope in vertical plane through 180° about

trunnion axis.

. Swinging the telescope: Process of turning the telescope in horizontal plane about

the vertical axis.
Face Left: Observation taken with vertical circle to the left of the observer. This
position is also known as telescope normal.

. Face Right: Observation taken with vertical circle to the right of the observer. This

position is also known as telescope inverted.
Changing Face: Process of bringing the face of the telescope from left to right and
vice versa.

Raghu M E Assistant Professor Civil Engineering , BIET, Davanagere. 4
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Levelling

FUNDAMENTAL AXES OR LINES

Vertical axis

Objective

Telescope

Altitude bubble

Vertical clamping screw

Trunnion axis
Vertical circle
Eye peice
Plate Level
Upper plate
Vernler AJB
Lower plate
Inner Spindle
Quter Spindle
Tribrach
Levelling screw

Trivet
Tripod Head
Tripod Leg

1. Vertical Axis: This is the axis about which the instrument can be rotated in horizontal

plane.

2. Horizontal Axis: This is the axis about which the telescope and the vertical circle can
be rotated in vertical plane. This is also known as Trunnion axis.

3. Line of Collimation: This is the line passing through the intersection point of cross
wires of the diaphragm and the optical centre of object glass and its continuation.

4. Axis of Telescope: This is the line passing through the optical centre of eye piece and

the optical centre of object glass and its continuation.

5. Bubble Axis: This is the straight line tangential to longitudinal curve of the level tube

at its centre.
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TEMPORARY ADJUSTMENTS

The adjustments made at every instrument station are known as temporary
adjustments, whereas the adjustments made to establish the desired relationships
between various axes of the theodolite are referred to as permanent adjustments. The
temporary adjustments are made in the following stages

i) Setting Up

ii) Levelling up

iii) Elimination of Parallax
Setting Up: The operation of setting up includes centring using plumb bob or optical
plummet and approximate levelling with the help of tripod legs. Some instruments are
provided with shifting head with which accurate centring can be done easily. The
approximate levelling is done either with reference to a small circular bubble provided
or by eye judgment.
Levelling Up: Accurate levelling is achieved by means of levelling screws with reference
to longitudinal bubble. (Refer Figure)

a) Position 1: Bubble is placed parallel to a pair of levelling screws. The two levelling

screws forming the pair are turned together either inwards or outwards till the
bubble comes to centre of its run.

b) Position 2: Bubble is now placed perpendicular to the position1 and the third
levelling screw is turned clockwise or counterclockwise until the bubble comes to
centre of its run.

c) The Bubble is returned to position 1 and step a) is repeated. Step b) is then
repeated. Steps a) and b) are repeated till bubble remains central in the two
positions. Instrument is rotated through 180°. If the instrument is in correct
adjustment the bubble remains central.

Note: It is essential to keep the same quarter circle for the changes in direction and
not to swing through the remaining three quarters of a circle to the original position.

/ /

/ \ Fig: Levelling Up |/ \

// \ // \
/ \ - \
/ 3 / \
/ \ \
/ \ /= \

Q- == G2 S

Position 1 Position 2

Elimination of Parallax: The apparent movement of the object with the movement of
the eye is known as parallax. This parallax exists when the image of the object does not
lie in the plane of the cross hairs. This can be eliminated by focussing the eye piece and
by focussing the object glass.
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a) Focussing the Eye Piece: A white sheet of paper is held in front the object glass
and eye piece is turned clockwise or anticlockwise till the cross hairs are seen
clearly and distinctly. (Sharp and black) It should be noted that the correct
position of eye piece depends only upon the eyesight of the observer.

b) Focussing the object Glass: The telescope is directed towards the object and the
focussing screw is turned till the image appears clear and sharp

LEAST COUNT OF THE THEODOLITE:
The smallest value that can be measured accurately by the measuring instrument (here
itis theodolite) is called its least count. Measured values are good only up to this value. It
is determined by the following formula

LC= M
N
Where M = value of one (smallest) division on main scale
and N = Number of divisions on the vernier scale.

(Note:
LC=1MSD-1VSD
=1 MSD - (N-1/N) MSD
= (1 MSD/N)
=M/N )
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MEASUREMENT OF ANGLES USING THEODOLITE
a) Horizontal Angle by Repetition Method

Aim: To measure the horizontal angle by Repetition Method
Apparatus: Theodolite
Theory: Repetition method is used for very accurate works. In this method the angle is
mechanically added several times and the value of the angle is obtained by dividing
accumulated reading by the number of repetitions. In repeating the angle several times,
the vernier A is kept clamped each time at the previous reading when the back sight is
taken. The method of repetition consists in measuring the angle clockwise any desired
number of times (usually six), half of which are made with face left and the other half with
face right. By this, angles can be obtained to a finer degree of accuracy than that
obtainable with the least count of the theodolite.
Procedure: The horizontal angle POQ by method of repetition is measured as follows.

1. The theodolite is set up over 0. (Centred over O using plumb bob and

approximately levelled by adjusting the legs of the tripod) It is levelled
accurately with respect to plate level using levelling screws. A white sheet of
paper is held in front of the object glass and the eye piece is turned till the cross
hairs are seen clearly and distinctly.

2. By rotating the upper and lower plates in opposite directions, the index of
vernier A is made to coincide exactly with 360° of the main scale using upper
plate clamping screw and its tangent screw. (Index of vernier B will coincide
exactly with 180°) In this condition and with Face Left, the instrument is
turned in the horizontal plane to sight the station P. The station P is bisected
exactly using the lower plate clamping screw and its tangent screw. (The
reading of vernier A should be checked to see that no slip has occurred)

3. Upper plate clamping screw is released. The instrument is turned clockwise
and the station Q is bisected exactly using upper plate clamping screw and its
tangent screw. Readings on both the verniers A and B are noted (Total reading
on A and Total reading on B minus 180°). The object of noting the two vernier
readings is to obtain the approximate value of the angle, which is the average
of Verniers A and B readings.

4. Lower plate clamping screw is released. The instrument is turned clockwise
and the station P is bisected exactly using Lower plate clamping screw and its
tangent screw.

5. Upper plate clamping screw is released. The instrument is turned clockwise
and the station Q is bisected exactly using upper plate clamping screw and its
tangent screw. Readings on both the verniers A and B are noted (Angle is
measured for the second time ie repetition number two)

6. Lower plate clamping screw is released. The instrument is turned clockwise
and the station P is bisected exactly using Lower plate clamping screw and its
tangent screw.

7. Upper plate clamping screw is released. The instrument is turned clockwise
and the station Q is bisected exactly using upper plate clamping screw and its
tangent screw. Readings on both the verniers A and B are noted (Angle is
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measured for the third time ie repetition number three). The average of
Verniers A and B readings is obtained, which divided by the number of
repetitions that is 3 to get average angle with face left.

8. The face of the instrument is changed (Face right) and the above steps are
repeated to get another average value of the angle with face right The angle
POQ is the mean of two average angles obtained in the two faces.

(Refer Fig 1 for the procedure and Table 1 for the entry of readings and calculation of the
angle)
NOTE: Any number of repetitions may be made. For ordinary work three repetitions
with telescope normal (Face Left) and three with telescope inverted (Face right) are
quite sufficient. But for measuring an angle to the highest degree of precision,
several sets of repetitions are usually taken.
Errors eliminated by repetition method
1. Errors due to eccentricity of verniers are eliminated by taking both vernier
readings.
2. Errors due to improper adjustments of line of collimation and trunnion axis are
eliminated by taking both face readings.
3. Errors due to inaccurate graduations are eliminated by taking readings at
different parts of the circle.
4. Errors due to inaccurate bisections of the object and eccentric centring may be
counterbalanced in different observations.

Raghu M E Assistant Professor Civil Engineering , BIET, Davanagere. 9



Advanced Surveying (18CV45) Module 1

€ € 0
[4 [4 0
0
1 1 0
d
8 8 8 °N'| g
aSeroAy d[8uy ON uol urpeay v 9[8uy wor urpeay v
oferaay | -maday | adersay ager1aay agerany pa1ysis e
Jo ueay -naday uonels Isuj
W3y :Suims LHOIY 008 W3y :BuIms LAAT 9084

NOILLLAddd 40 AOHLAN T 4T4V.L

10

Raghu M E Assistant Professor Civil Engineering , BIET, Davanagere.



Advanced Surveying (18CV45) Module 1

5

Fig: Repetition method

Horizontal Angle by Reiteration Method or Direction Method
Aim: To measure the horizontal angle by Repetition Method
Apparatus: Theodolite
Theory: Reiteration method is suitable for the measurement of angles of a group
having a common vertex point. Several angles are measured successively and finally
the horizon is closed.

The horizontal angles POQ, QOR, ROS etc. by method of reiteration are measured as

follows.

1.

The theodolite is set up over 0. (Centred over O using plumb bob and
approximately levelled by adjusting the legs of the tripod) It is levelled
accurately with respect to plate level using levelling screws. A white sheet of
paper is held in front of the object glass and the eye piece is turned till the cross
hairs are seen clearly and distinctly.

By rotating the upper and lower plates in opposite directions, the index of
vernier A is made to coincide exactly with 360° of the main scale using upper
plate clamping screw and its tangent screw. (Index of vernier B will coincide
exactly with 180°) In this condition and with Face Left, the instrument is
turned in the horizontal plane to sight the station P. The station P is bisected
exactly using the lower plate clamping screw and its tangent screw. (The
reading of vernier A should be checked to see that no slip has occurred)
Upper plate clamping screw is released. The instrument is turned clockwise
and the station Q is bisected exactly using upper plate clamping screw and its
tangent screw. Readings on both the verniers A and B are noted (Total reading
on A and Total reading on B minus 180°). The object of noting the two vernier
readings is to obtain the approximate value of the angle, which is the average
of Verniers A and B readings.

Upper plate clamping screw is released. The instrument is turned clockwise
and the station R is bisected exactly using upper plate clamping screw and its
tangent screw. Readings on both the verniers A and B are noted.

Similarly, the points S and P are successively bisected exactly. When the point
P is bisected, the horizon is closed. Readings on both the verniers A and B are
noted after each bisection. Since the graduated circle remains in a fixed
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position throughout the entire process, each included angle is obtained by
taking the difference between the two consecutive readings.

6. On afinal sight to P, the reading on the vernier should the same as the original
setting (That is Zero on A and 180 on B). If not, the error is noted. If the error
is small, it is distributed equally to all the angles measured. But if the error is
large, the procedure is repeated to take a fresh set of readings.

Raghu M E Assistant Professor Civil Engineering , BIET, Davanagere.
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b) Measurement of Vertical Angle

Aim: To measure the vertical angle
Apparatus: Theodolite
Theory: Vertical angle is the angle which the inclined line of sight to an object
makes with the horizontal. It may be angle of elevation or angle of depression
depending upon whether the object is above or below the horizontal line of sight.
Angle of elevation is normally prefixed with plus sign whereas angle of depression is
prefixed with minus sign.

The vertical angle a is measured as follows.

1. The theodolite is set up over O. (Centred over O using plumb bob and

approximately levelled by adjusting the legs of the tripod) It is levelled
accurately with respect to altitude bubble using levelling screws. A white sheet
of paper is held in front of the object glass and the eye piece is turned till the
cross hairs are seen clearly and distinctly.

. With the face of the instrument LEFT, the telescope is turned to sight the object

A, approximately and vertical circle clamping screw and horizontal plate
clamping screws are tightened. Object A is bisected exactly using vertical circle
tangent screw and any one of the horizontal plate tangent screws. The readings
on the verniers C and D are noted and the average of the two readings is
obtained. This represents the vertical angle with face left.

. With the face of the instrument RIGHT, the telescope is turned to sight the

object A, approximately and vertical circle clamping screw and horizontal plate
clamping screws are tightened. Object A is bisected exactly using vertical circle
tangent screw and any one of the horizontal plate tangent screws. The readings
on the verniers C and D are noted and the average of the two readings is
obtained. This represents the vertical angle with face right.

4. The mean of thevalues of face left and face right gives the vertical angle a.

Table 3: Measurement of vertical angle

Face: LEFT (FL) Face: RIGHT (FR) Mean of
Inst. | Sighted Average Average | FL and
at to D Vertical D Vertical FR
angle angle

o=
0 A

B=
B
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Trigonometric Levelling: Trigonometric leveling (heights and distances-single plane and
double plane methods).

Trigonometrically Levelling is the process of determining the differences of elevations of
stations from the observed vertical angles and known distances, which are assumed to be
either horizontal or geodetic lengths at mean sea level. The vertical angles may be
measured by means of an accurate theodolite and the horizontal distances may either be
measured (in the case of plane surveying) or computed (in the case of geodetic
observations).

Trigonometrical levelling under two heads:
1. Observations for heights and distances, and

2. Geodetical observations

Heights and Distances
The difference in elevation b/w the instrument station and object under observation,
We shall consider the following cases;
Case 1: Base of the object accessible.
Case 2: Base of the object inaccessible: Instrument stations in the same vertical plane as
the elevated object.
Case 2: Base of the object inaccessible: Instrument stations not in the same vertical
plane as the elevated object.

1. Base of the object Accessible
2.

Raghu M E Assistant Professor Civil Engineering , BIET, Davanagere. 15
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