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Q.1)
ThefollowingtablelepresentthefielddataintlaversingusingtheodoliteandSteel

Divisiotrr All Branches
Examiner: SurveYing Community

ta

Theodolite
station

Obsei-ved
station

Telescope

FI.C.R
Hodzontal Distance

Repetition
Measuement

(m)

K D 2t 26'.15' I AB=123.53'7

B D 86 51'3o', 2 AB:123.486

K R 201 26'25'* 3 AB=123.585

B R 266 52'10', 4 AB=123.456

Knowing that:

Azimuthof77 =AZAK: 15"20'00' T 00, Xe=367m t 0 04 m, Ye=523m t 0.05m

l) Compute the most probable value ofthe horizontal distance AB and its

standard eFor. (10 Marki)

2) Compute the horizontal angle to the right < KAB and its standaxd error' (5 Marks)

3) Compute the horizontal coordinates [X, Y] ofpoint [B]. (s Marks)

4) Compute the Standard error for the [Xl coordinate of point [B] (s Marks)

Q.2)
The following table represents the field data for prohle leveling along the center

line ofa road using the level and the leveling Rod;

Level Setup Observed Station Rod Readins (m) Elevation (m)

BMI
TP1

t.542
1.784

3 | .'7 s0

2 TPI 0.658
1.235

0+00
0+25
0+50
0+75
l+00
BM2

1.7 48
1.845
t.3'7 6
1.635

t.451
1.53 8

1.43',7 31.230

l) Compute the adjusted elevation ofpoint A and its standard error' 
--

Zj Compute the ground elevation of the road center line stations [0+00, 0+25,

0+50,0+75, 1+001.

3) Ifthe proposed oenter line having gadient = +2%o

station 0+50 : ground elevation of station [0+50];
fill for all center line stations

(10 Marks)

(5 Marks)

and the grade elevation of
compute the amount of cut or
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Theodolite
statlon

Observed
station

H,C.R V.C.R Rod ReadinA (m)
U M L

K
K

24 l5'35' 87"16 35

85'32 45
1.84
2.34

B 6l'33 l5 27 s"3215 1.70 1.05 0.40

Q.3)
A. The following table represent the field data for topogaphic suweying by the

radiation method using theodolite and leveling Rod :

Knowing that: Azimi-rth of 77 = AZex= 24"15'35"
X^= 4'72 m, Y A:635 m, Za: 32.68 m

Compute the hodzontal coordinates [X, Y] and the elevation ofpoint [B].
B. the following table represent the ground elevation ofthe points ofthe [20m x20m]

l)

Compute the volume of earth
Area method.

work from starion (6+50) to station (7+00)

List the contour lines that pass through the
grid using contour interval = 0.5 m. (2 Marks)

Draw the 32.5 m contour line with a
horizontal scale SH: l/500. (s Marks)

Compute the volume of earth work required to level the
ground into a final eler arion 32.5 nr. (8 Marks)

Q.4)
A, The following table represent the final cross-sections of the transitional area of road

having bed-width b : 14.0 m

Cross- Section

Station Left CL Right Area 1m'.1

Cut Fill
6+50 46.58 0

6+65 fz.s f 1.3 0 c r.6s
14.5 5.0 0 10.3

7 +00 0 38.26

'))

3T

(rOMarkr)

by End

(lE Marks)

d shown in the figure below
Point I 2 3 4 5 6

Ground
elevation

(tn)
30.6 29.9 3 t.4 33.8 33.3 31.9
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B. Two grade tines having gradients ofgl = + 1.25 % 
' 
g2:-2.7 5 %o to be conneated by

a symmetrical parabolic vertical curve having a length L :165 m , the elevation of

the vertex (V) = Z":32.8 m and V statiol= 12+36

Compute the station and the elevation ofthe highest (lowest) point on the curve 
(7 Msrks)

Q.s)
A. Simple circular horizontal curve having a radius of curyature R=223.152 m , PC

station = 8+64 and PI station = 9+40 .

Compute the incremental chords and the deflection angles required for laying out

stations (8+80 , 9+60) ofthe curve using [fl ttutiott .

Find the Area of the parcel shown in ltgure below using the hapezoidal rule [AIl
units in meterl.

(18 Marks)

(7 Marks)
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n1l

xr+x2+x3+x+
4

1.23.537 +723.486+ 123.585 + 123.458

t1= 123.537 - L23.458 = 0.021

1r2 = 123.486 - 123,516 = -0.03

03 = 723.545 - 723576 = 0.069

04 = 123.458 - 723.516 = -0.06

l;:
5- = ! lL'' = 10 056868269n

6-,6t=t+=t0.028434134m

2l

\ = K AB7 = 86051',30"-21026',15" = 650 25', 75"

x2 = R AB2 = 2660 52' LO" -20Lo 26'25" = 650 25' 45"

x, +x.
KAB = z"':

= 123516rn

65025'75" + 65025',45"
KAB = = 65025'30"

q = 650 25'30" -650 25'15" = 15"

v2 = 650 25' 30-650 25'45 = -15"

FJ6xt=!l-=121.21"

6-,o*=1G=trs"

3)

AZn" = 420* l0rOt = 75020'OO"+65025'30"=80045'30"

XB = XA+ DABsinAZaB



xs = 367 i 123.576sin 80045'30" = 488.912 m

YB = YA + DAB cos AZaB

l'a = 523 * 123.516cos80045'30" = 542.836m

4)

XB = XA+ DABsin AZAB

AZo" = 47n* ]-r{*OU = 15020'|00"+65025t30"=80045',30"

- rdXot2 - /Ax,\2 - t dX" t2
6Xo'= 1---:1 6X,'+l:=:l 6D,p"lt " | ^a7 '" \ax "'^ \dDaBJ

ax"
oxn-'
ax"
;;L = sinAzAB

ax"
:;- = DAB cos AZAB

6/2,{B=0.0+15=15"

6xs2 = 1 1 s.642 * 1. .sa7)2o.02a4347342 +trs.eref (jft x r*a)' = o.oorrt

6X, = 9.64999'n

q2)

1)

Point Ers Elevation (m)

BM1 1.542 33.292 31.750

TP1 0.558 32.165 7.7U 31.508

7.744 30.931=X1

BM2 1.437 3r.242

e=0.012
X.,*\+X2*P2

P\+P2

11
\=''Pz= !
X1=30.931



X2= X1-e=30.919

30.e31-'+3o.e1e-+

P,x,+P,x,..E.L.Sr=-=

= 30,923 m'1 1

2-1

,1 =30.923-30.931 = -0.008

v2 = 30.923 - 30.91.9 = 0.004

F,;
0-' = t.i".- r = !0 004944272 m

6r = t -., r- = +o .004472136 m

2)

(1+32.671)+(1*32.567)
-----r*i-=32 sog m

3)

Level

setup

observed

station

Rod reading

m

Adjusted

Elevation

m M

Weight

P

1

BM2

L.748

7.437

30.923

31.230

xf32.677
xF32.667

station
B.S
m

E.L.S
m

F.S
m

I.F.S
m

Ground
Elevation

m

0+oo

0+25

0+50

0+75

1+00

BM2

L74a

32.669

L.437

1.845

7.375

t.457

1.538

30.923

30.824

31.293

31.034

3L.ZL2

31.131

31.230

station
B.S

m

E.L.S

m

F.S

m

t.F.s

m

Ground

Elevation

m

grade

Elevation
m

Cut

[I

Fitl

m

0+00

O+25

0+50

0+75

1+00

BM2

!.744

32.669

1.437

1.845

7.457

1.538

30.923

30.824

31.293

31.034

3L.2r2
31.131

31.230

30.034

30.534

31.034

31.534

32.034

o.79

o.759

0

-o.322

-0.903



a3)
a)

Dtr
Rm2 - Rml

tan 42 - tan d1

90 - 870 t6'35" =
90 - a50 32'45" =

2.340 - La40

20 43',25"

40 27't5"

ta\ 40 27' 75" - tan 20 43' 25" = 76.488m

Dep = K S cos @2 = 1OO * (1.7 - 0.40) * cos (2i So 32t 1S', - 27 0)2 = t2a.7a9 m
{KAB = 6to33'IS-24oIS,3S = 37o 1j,4O"
AZAB = AZAK + aKAB = 24o 15' 35+37017' 40=61033,15
XB = XA+ DaB sinAZaB
xa = 472 * 728.7 89 sin 670 33'75 = 585.240 tu
YB = YA + DAB cos AZAR

Ya = 635 t 728.789 cos6to 33' 75 = 696.345 m

BS4y = Rm- Da* + 12nq

= 1.84 - 16.488 * tan(90 - 87016'3s") = 1.055 m
FST1 = R1 - Pn" * 1^n o

= 1.05 - 128.789 * tar(275o32'75" - 27Ol = -LI.436m
Elev.B=EIe1r.K+BS-FS
= 32.68 + (1.055) + (-17.436) = 22.299 m

1l

30

30.5

31.5

32.5

33.5

1

500 2000
x = 4 cm rl.JlJr slc ell i.4
THE CONTOR LINE =32.5 m
33.8 - 30.6 33.8 - 32.5

20 x1
Xt=16cm
33.3 - 29,9 33.3 - 32.5

20 xz
Xz = 0,9 on
33.3 - 31.9 33.3 - 32.5

X

20 x3
Xz=23qn



3)

Point 1 2 3 4 5 6
Cutorfill(m) -1.9 1.3 0.8 ,0.5

v 
"= t "*# r"l- 

2o 
r2o 

=fi . rco= 306'81821

r" = m*#*,*]- "2o!20 =4* rcs = 66 21g''

v * = *I#ffi. ff = n. rco = sez'so''

z' = pe*j{, *o . ff ={. rco =n s+o^'

v^,=>:_,v",=r,,*v",
.' . V *, = 66.818 + 12549 = 79 .367 m'

V,,=Zi.,V ,=V,,*V,,
:.v 

nt =306.818+362.549 = 669.367m1

q4)

Station
Area
cut
m'

Area

fitl
m'

Cross-section
Left Right

6+50

6+65

7+00

45.58

0

0

38.25

f 2.5 ft.3 0 ct.6s
14.5 5.0 0 10.3

,e=iix?.,-*.)
l

Ari 6*6s = t(18.85 + 5) = 17.925 m2

lA 6+6s = ;G.6s(7 - o)) = sj7s m2

V r*, = (46.58 + 5.775). ; = 392.662 n3
175

V1p1= 1* Alat = i. tt.gZS = 59.625 m3

L

V2 @t =: * Atut = 67.375m3

?q
V4a1 = (11.925 * 38,26) * - = 439.11675 

^t



Vcut = 392.662 * 67.375 = 460.037 m3

Vyry = 59.625 4 439.1187 = 498.743757 m3

B)

L
BVC Station = V.Sta. -; = 1236 - 76512 = 1153.5 = 11 + 53.5

L 1.25
ZBvc = zv - 91 * r = 32.4- 

1oo 
* 765/2 = 37 7 6a m

1.25 (-2.75)
, - 9z - 9t -166 

- --TtrT 
=_L=r oon?l?4' L 165 16500 - ---- -'

X=-g!
\.25

x =, loo = 51.567m
0.0002424

station = 1153.5 + 51.567 = 12 + 05.067
1_Zt=2"",+q,*X+=.r*xz
2

, L.25 -"-.- | ^^zi = 31.768 +:::: + 5L567 +;+ 0.0002424 * 5t.5672 =32.734A8 m

as)

T=940-864=76m

0
T = R tan:

e
76=223.752*tan;

e_,76
,= ran - zzlzs2

e = 37036'54.4"

11 = 880 - 864 = 16rn t = l. tOO = ZO.

I. 1BO
d. ==*-=4u6'29.2"-Kn

q = 2R sin; = 2 * 223.152 * sin 40 6'29.2" /2 = 75.9966m

. I 180 20 180I=zom-d= R-;=223152, ft = 5uB'6.5"



aC = 2R sin- = 2 * 223.152 * sin'o8'6.5" /2 = 19.9933m
z

B)

4r"o =2J* 1o + o +z* (8.4 + 7.6 + 9.0 + 9.7 + 8.s)) =2s* 43.2 = Toao m2

STATION chord lm) Deflection anEle

PC= 8+64

8+80 15.9966
; = 2" 3',14 6',

9+00

9+20

9+40

9+60 19.9933 d1 . 4d,
= 720\9'27.56"


