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Answer Four Questions

Ql) The following table represent the field data of profile leveling along a center

line of irrigation channel.
B.S

lf the grade slope is +0.01 % , channel width =5 m and side slope = 1:1.5,

1. Draw the cross sections with scale 1/100 15 marks

2. Compute the area of cross sections Tmarks

3. Compute the depth of cut and/orfill forall stations 3marks

Q2) For the following figure balance the departures and latitudes using the
compass rule and computed the balanced.,coordinates of all points.

a
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Grade
Elevation

Ground
Elevation

Distances

73.971

25 marks



- 
_ . Q3).Answer two of the foltowing: l2.s marks eachA) In triangulation systems what areihe typ""'"i fly"rtr, exptain with figures.

B). Reciprocal leveling was conducted across a wide valley to determine thedifference in lever of points 4 and B, A situateo ln"one sile ot tne vatey and Isituated on the other' The fotowing resurts on the staff irero verticaty at A and Bfrom level stations 1 and 2, respectivery, were obtained. rne rlvet station 1 was nearto A and station 2 was near to B. lf the erevation oi al";oO.aaz m above the MSL,what is the elevation of point 4?

Instrument at Staff reading on
A B

1 1.641 2.193
n 2.141 2.701

c) A steel tape standardized at 2o'c, the tape had a weight of 0.03967 kg/m. This
lapg was herd horizontaly, supported at the ends only, witr a constant tensron of
9.09 kg, to measure a line from A to B, Dor=59.205 Apply corrections ior tape sag,
to determine the correct length of the line.

Q4) For the following figure ABCD:

_ _A) Compute the strength of the figure ABCD for all the routes by which the length
cD can be computed from the known side AB. Assume that a[ the stations wJre
occuDied. 15 marks

B) lf the horizontal coordinates of point A=(XA=10000 m, yo=lQeOo m), length of
line AB =Dee=5000 m and Az of AB= Aza"= 1ggo."orpute the horijontal
coordinates of the triangulation network using A" havrng the lowest vatue of R.

10 marks

QS) A) List the typical total station programs e marks

B) Using a programmed total station: 16 marks

1- How would the surveyor can determine the heights of inaccessible points.
2- How would you find the center location of a concrete column.
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10 Highet SuNeYing
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Answer Four Questions

Ql) The followrng table represent the field data of profile leveling along a center

line of irriqation channel.
Distances Ground

Elevation
77.200

1.334

lf the grade slope is +0.0'1 % , channel width =5
1 . Draw the cross sections with scale 1/100

m and side slope = 1 :1,
15 marks

2. Compute the

13.771 n2
11.94 m2

area of cross sections
3 marks

Grade
Elevation

73.9717 6.47 1

IC.OtZ
76.244
75.742
7 5.557

76.248

76.142
75.315
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3. Compute the depth of cut and/or fill for all stations
Depth

2.5
1.641
2.273
1 .771
1586
2.267
0.873
2.064
2.161
1.334

Q2) For the following figure balance the
compass rule and computed the balanced

departures and latitudes ustng the
coordinates of all points.

25 marks

\ The theorettcal sumof interi.or angles = (n - 2)780" = (4 - 2)180'= 360'

T.C f or intertor angles -- lTheor.-lMeas. = 360'- 360'00'08" = -8"
correcti.on for stngre angle - T'c' for Interior angLes 

--B,, 4 =-'
P

oint

B

D

Interior angle

103' 09', 56"
59" 30',36"
133" 51', 28"
63" 28' 08"

Correct Correctedinterior
ion angle

-2'

-z'
-Z',

103" 09', 54"
59'30',34"
L33' 

'L', 
26"

63" 2a' 06"

!:oo" oo' oo"
/-Jlu"o,.- 360'oo'08" Z-ro'

Computations of Azimuths
Sides Azimuth
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AB
l'U
CD
DA

t23' 48' 37"
244" 18' 03"
290" 26' 37"
46' 5A' 31"

pornt Line Bal. AX (m) Bal. AY (m) X Y
2000 2000

AB 843 299 -564.733
B 2843.299 1435.267

BC -853.725 -410.868
C 1989.574 1024.399

-739.532 275.682
D 1250.042 1300.081

DA 749.956 699.919
1999.998 2000

Q3) Answer two of the following: 12.5 marks each

A) In triangulation systems what are the types of layouts, explain with figures.

Single chain of triangles
When the control points are required to be established in a narrow strip of terrain
such as a valley between ridges, a layout consisting of single chain of triangles is
generally used as shown in following figure.

pornt Ltne Lenqth (m) AX (M) AY (M) Corr AX Corr AY

AB r23" 48', 37" 1014.9 843.264 -564 735 0.035 0.002

B
Dt- 244" LB', 03" 947.48 -6JJ. / 36 -410.870 0.033 0 002

c
CD 290' 26' 37" 789.271 -739.559 275.680 0.027 0.002

D
DA 46" 58',31" 1025 80 749.920 699.917 0.036 0.002

3777.451 -0.133 -0.008
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Double chain of triangles
A layout of double chain of triangles is shown in following Fig This arrangement is

used for covering the larger width of a belt.

Braced quadrilaterals
A triangulation system consisting of figures
observed diagonals shown in following Fig.,
ouadrilaterals.

containing four corner stations and
is known as a lavout of braced

Centered triangles and polygons
A triangulation system which consists of figures containing interior stations in

triangle and polygon as shown in following Fig., is known as centered triangles and
polygons.

D

.:

A combination of all above systems
Sometimes a combination of above systems may be used which may be according
to the shape of the area and the accuracy requirements.

.)

t, 
r" 

tt. 
i

\''l' '. /

,,i. t-
,'t.. ,,' 

t 
-,,"\, ,,....

i:'::

i
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B) Reciprocal leveling was conducted across a wide valley to determine the

;h;;; in level of fioints A and B, A situated on one side of the valley and B

situated on the other. The following results on the staff held vertically at A and B

from level stations 1 and 2, respectively, were obtained. The level station 1 was near

to A and station 2 was near to B. lf the elevation of I is 400.487 m above the MSL,

what is the elevation of P94!4?
lnstrument at

Staff reading on
A B

1 1.641 2.193
2.141 2 701

. lu, lt, )+ (.', -n,.JJr - ' '
:

a1=1.641
a2= 2.141
b1=2.193
b2=2.70'l
Ah=-0.556 m

Elevation of A = Elevation of B - Lh=40O.487+0.556=401.043 m
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C) A steel tape standardized at 20'C, the tape had a weight of 0.03967 kgim. This
tape was held horizontally, supported at the ends only, with a conslant tension of
9.09 kg, to measure a line from A to 8, Das=50.205. Apply corrections for tape sag,
to determine the correct length of the line.

,- = -*tt1-' ,oPr"
[(0.03967)'z( 50.205)3 I

c,=-lr_____:-_:_-"'-------:l = -0.100 rn| 24(e.0e)" l
Q4) For the following figure ABCD:
A) Compute the strength of the figure ABCD for all the routes by which the length

CD can be computed from the known side AB. Assume that all the stations were
occupied. 15 marks



D_CD_

n=6
n'=6
S=4
S'=4
D=2x(n-7)=2x(6-1)=
C-(n'-S'+r)+(n-25+3)
D-C 70-4

10

= fb-++ IJ + (o- L ^ 1 -r J) - +

=Zrl+6A68+d3)

10D
= 0.60

(a) Route-1, using A" ADC and ABC with common side AC
For LADC the distance angles of AD and AC are 50" and 76' = 30' + 46',

respectively.
From Table 1.2,

dszo + dsod76 +6lu=4
For LABC, the distance angles of AC and BC ate97' = 51'+46" and 50"

637+6s76so*6120=3
R = 0.6 * (4+Z) = +Z = +

(b) Route-2, using A" ADC and DCB with common side DC
For AADC the distance angles of AD and DC are 50' and 54', respectively.

ds2o+dso6s4*6u2*=g
For ADCB, the distance angle of DC and CB are 51" and 46'

ir2, + d5rdru + 6lu=11
R=0.6x(8+11)=Lt.4=11

(c) Route-3, using As ADB and ACB with common side AB
From MDB the distance angles of AD and AB are 46" and 30', respectively.

d;6 + d46d3o + 6!o=25
From MCB, the distance angles of AB and CB are 33" and 50", respectively

d323 + dso633 +6!o=29
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R = 0.6 * (25 + 20) = 27

(d) Route-4, using As ADB and DCB with common side DB'

From MDB, the distance angles of AD and DB are 46' and 164' = $A' + 54''

respectively
6ib+6466rc4+6lor=4

From ADc8, the distance ang"les oiDB and CB are 83' = 33' + 50" and 46'
ds23+d83d46,*drzu=5

R=0.6*(4+5)=5.4=s
B) lf the horizontal coordinates of point A=(XA=1000-0-m, Ya=10000 m), length of

line 'ne 
=Dee=5000 m and nz oi ng= Azeu= '199o 

"otpute 
the ho-rizontal

coordinates oithe triangulation network using A" havrng the lowest value of R'
l0 marks

The lowest value of R ,s 4 for route 1

A" ADC and ABC with common side AC
For MDC the distance angles of AD and AC are 50' and 76" = lQ' + 46''

resoectivelv.

UAD _

UAC _

Dea * sin 46

sin 30
Dn * sinT 6

= 7L93.398 m

= 9702.957 m
sin 46

Fot MBC, the distance angles of AC and BC are 97" = 51" + 46' and 50'

UBC _
D,rc * sin 50

= 7 660.444 m
sin 76

Azo, = 294u
Aza, = 24go

Xo = Xe* AX = 3428'504m
Yo = Yt 'l LY = 12925 878m
Xc=Xt+'Ax=1596.997m
Yc = Ye * AY = 5148 52Im
xB = xA+ LX = 9131'759m
Ya = Ye't AY = 5075'961'm

Q5) A) List the typical total 
"t"t'on 

Pro9t1T".u"u.

Point Location
Trigonometric Leveling
Missing Line Measurement
Resection
Azimuth
Remote Object Elevation
Distance Offset Measurements
Angle Offset Measurements
Layout or Setting-Out Positions
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Area Computation
B) Using a programmed total station:
1- How would the surveyor can determine the heights of inaccessible points'

Thesurveyorcandeterminetheheightsofinaccessib|epoints(e'9.,e|ecirical
conductors, bridge components) by simply sighting the pole-mounted prism while it

is held direcfly Lrnder the object. when the object itself is then sighted, the object

height can be promptly displayed (the prism height must first be entered into the

Ktrt\'l: . l. F. lnd I .r)1]rdlnlrtc.\ rf lll. irt\l[rnxrnl

' \. Ii. .rlil Z .odl.,:llolrt's .i ll t(l.lr1l(r'
,:ontr|lp',irrt. Lrt xt l(:r5l llr!'tlrlx]lrlh ol'

th0lirra oirritr! alf in\llurl1a11! rlrlio0
rnLi llra fijrrlirl llrlnl.

llar.rrrr,J' . Hcdl,nll;ll tn!lc. or x/inl11lh. liinr tha

refcr'.:nLc.onltL'l lr)inl lL)lr:r'rlllll iln(i

,li'.' r'. t, r'rJ r" | \'rr " rr ' rl

trr tht |rirr hcl.llirrr'tl1 l,rl,'u
lof xbrra) lllr'lilrS!l |(,lnl.

. \'arlirill irn3la\ l,r llt. lalsn i1n!l1l-1

lh(r lrf:cl loin{ hi dn.lh.:ight ('' thr ffr.nl.

( 4,r/)i4!r1. .l)i\li0t. iri':n llc 3r(utlll tri lll. tlrlol
loilrr rlrd iL\ (,!ndirl(r'\ iiifrluifil).

2- How would you find the center location of a concrete column.
When the center of a solid object (e.9., a concrete column, tree) is to be located, its
position can be ascertained by turning angles from each side to the centerpoint. The
software then computes the center location of the measured solid object.

. \. f. :lllLl Z '1n!!lirulr: L, Lht ir:rrLr)rcrr

, \. ii. rnl Z.(tr,rJ; Lr.lor rhf r/iJrurll r)f{rt
r.tLr.ri': (,!r1rjl p.rnt.

',^igl.. lr',ln th. ffi!n] ltrlts h.'lt on.lthii
\i11..l rll. rrfrsrriit |ir.r.1o rh.
arlf.t .lnl.rlniDt I lh pri(ni nlu(t fu hcld
jN.h !ir1 h.lh rc.rL|f:r irr. llr,: iiNar ai\lrIi.J
lr',nr Llrc rr'rrLrnrenr 'riti0r-if h't|:i&: rrc

. \. I:. rnJ 7, id-rnlin:1r(-' 0t th.
l)r,l!1rr ntlr:!rf in! f 1)ir)1\

. \.,r,, h. ... I,i r lr'1r, r',. 1

l0 tlra hidrlr'n DrL:.1\urlr)! l(rrnl.
' \\ h.lr thr'ir..rio!in: |.rnr rr t(\ th. itrr.f (,1 r 1..c.

(rnt. I-\fn!rrlJrr\ \\ ill ria llri! ill{tJdinn h Jallrrn1[r.
1r.. . drrn).1.r'. J th.r llr.ilrll]iirl llr('lraL' \ x'r!ht
rittin.-tlr, hri;:in riiri\'.11r { \l).,'lt\N.t,r n\rfl
rh. .dai!1l: -ilcl lr.. svnrhol .o th. JilitJl dfi!\r11gt
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