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Otr qt l-or the putcel iho$ n in thc figure belou:

m

20m 20m 20m 20m

(e mark)

table belomDlete the missins values in the traversi

Point Line
Horizontal
Distancc

{ml
Azimuth AX

tml
AY
lm,

x
tml lm,

AB 574 59',40', 400

B 500 350

BC 2t't.8t6 300019'55'
C

(t6 marks)

12) A) The following table represent the angle to thc right tbr traverse ABCDE:

Angle to the right
ABC = alo77'20"
BCD :24Oo 51'43"
CDE :75034'25" (10 nrrks)

Knowing that Azimuth of line E, = AZED = 210047'33"

leveling rod:
Theodolite
Station

0bserved
station

V.C.R Distance (m) Rod reading
{ml

B
9t'32',,15', t .214

c 85.30'l5' 50 3.125

D
c 27 t"50' 33" 1.t02
E 265.41'21" 50 2.872

ltuowing that the elevation ofpoint A= 21:33.157 m

Compute the elevation (Z) olpoint (E).
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Compute the area using:
l- Trapezoidal Rule
2- Simpson Rule

DC

ComDute the Azimuth for all the traverse lines.

B) The table below represent the field measurements for the trigonometric leveling using theodolile and

E

B

t5m 2318m 20ml4m

(15 rnarks)



Ihc follouin taDle re t thc field data ofdetails son' radiation method:

Thcodolite
stanon

Obsen'ed
stanon

horizontal angle
subtended by subsfancc

bar

?0.3

*i;"i*a'ora*.*"t]."'*nL'ai*t" ut po-iiii';fr569*1-v":-fi' a'iilutt' rrp-rz*-t so-zltc{
Ciomputi the horizontal coordinares (X,Y) ofpoints (P,T.R) (25 marks)

o,l) A)

D Thc

20.3

Knorvi

B,

ng rhut tt't" .ide slop" ;n cut=l:3 and in fill=l:2.
i*rp"i" tf," -* "f"ut 

and/or fill for station 55+50 by coordinaies method (2t marks)

Cu-iut. the uol,rlt't" ofearthlvork from station 55+00 to 56+00 station using cnd area method

Q5) Thc figure bclo\\'represcnt the grid elevation (m) lbr a parcel rvith ( 100 m x 100 m) sub-grid

dimensions.
1- Draw the contour line with elevation=7o.00 m using a

horizonlal scale =l/2500. (10 nrrks)
2- Compute thc volumes ol carthwork (cut, ill)
that is rcquired to lcvcl sub grid (A) into elevation

85.00 m. (8 nsrks)
3- Compule the tlnal elcvation requircd to level the ground

into a horizontal plane at which lhe volume of cut: volume of
fill. (7 marks)

Good luck
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Road reading (m)

20"21'35" 3.s43 2.94285o5li 37"

260"25',41

fitl
m-

Cross-section
Left LIL Right

Station

ground Elet(m)
distance :lron ('L(n)

29.4 27.9 20.3 18.8 l4.s

42.3 37.8 0.0 18.0 ?

55+00

56+00

90.1

89.9 90 85.4

B

14.2

c
80.7

D

E

66.1

F

71,7 19.1

7
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Otf .q.) Fo. the p*cel shown in the figure below:

Compute the area using:
l- TrapezoidalRule

,trca=Llv +v +:I V I
) r't Jn '-''l

2- Simpson Rul€

a*^=\b,*221,,,,

B

15m 23t8m 20mt4m
m

20 m 2Om 20m 20m

...............(e 2)

?o
='|l+n23 rz*(rB+20+ ls)l = l430 n'?

= 1393.333 m2

,tzy.,,,,ry,l

='!gn*r.t
B(20)+4*(1 +15)+

table bel

231

(9 lnarks)

D Cqq letc the missing !alues ( l) inthetraversl

Point Line
Horizontal
Distance
{m)

Azimuth AX
tml

AY
(m)

x
tm)

Y
tmt

AB 570 59'40" 400 !
B 500 350

BC 217.816 300019'55"
C

Point Line
Horizontal
Distance

(m)
Azimuth AX

tmt
AY
(m)

x
(m) tml
100 100

AB 411.7 570 59'+0" 400 250

B 500 350

BC 2t7.816 300019'55" -188.00 110

c 460

Page I of 5

(16 narks)



Anslc to the right

ABC = B0a 71'20"

-sco 

-, zao"srar

12) A) The following tablc replesent ihe angle to rhe right ior traverse ABCDEi

aDE = 75o 34'2s" _

lcvcling rod:

Knowing that the elevation ofpoint,A= ZA:33.157 m

Compute the elevalion (Z) ofpoint (tr).

Solution:
BSo = Rm- fio"*1a111;1

= 1.214 - 50 * tan(90 - 91"32'45) :2563rr'
FS1l = Rm- D"r*1611(r
= 3.125 - 50 * tan(90 - B5ol0'15") = -0 806 m
Zc: Zei BSe- FSc - 33.757 + 2.563 + 0-806 = 36 526 m
BSc = Rm Doc " tan a
= 1.102 - 50 * tan(271'50'33"-270o) = -0.506 m
FSB=Rm-Dpu*1a1a
= 2.a7 2 - 50 + tan(265" 4l'21"'27 04) = 6 647 m
Zr = Zc't BSc FSr=36.526-0.506-6'647:29379m

fnow,,rg ttrat,tzim-uti of ltne ED = Azeo :210047'33"

Comput; the Azimuth ior all the trevetse lincs'

solulion: 
^- -.lnu.t,2r"

AzDc = AZDE - c D E:"':o;4;;3" '7:;% 4'25" = 315"07'08"
Az." = 735007'0A"

Azru = 4'ro - u'o: i:s"oz'og"-z+o's1'43" = 2540 15'25"

Az^( = 7 4015'25

Az 
" 
o : trt 

", - 
7t' = t i6 ts' zs"'eo' l'20' = 354' 04'05'

E) l he table belou' rep;l"nt th""ij"ld ttu'u'"ments for the trigonometric levcling using theodolite and

Theodolite Observed
stution

v.c.R Distancc (m) Rod rcading
(m,

B

D

91"32',45', t.214

t_

i:
ql'3oilsi

271'50'33'
50

50

3 !2s
102I

E 265"41'21" 50 2.8',72

(10 rnarks)

(15 markr)

odQl l h9 &ll
Theodolite

station

.c t4l! I9!I9
Observed

slatron

ent the field

H.C.R

ata ol detai

l
V.C.R

s \urvcl by radiatlon Ir

Road reading (m)

eIn
horizontalanglc

U M L bar

H

P 2oo2l/35" 85o51/37" 1.5,r3 2.942 2.341

T 7oil9-55tt 00".10 00'
R 260"2!4t', t2"42 l9 |.273

R 82"3140 t.548
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Knowing that the horizontal coordrnates of point H are xH=500m,yrF500rn, Azimuth Hp= Ahrp=r5oa2'|r491t .

Comput! rhe horizontal coordinales (X.Y) ofpoints (P'T,R) (25 lnark)
Solution:""'"'""'rr" 

= KS cos02 = 100 * (3.543 - 2.341) * cod90- s50 51'37")2 = 119'573m
'" 

XP = Xu ! DuPsinAzsP = 558946m
iP = Yu * DaP cos AzsP = 395'966 m

Ano?n nn"
Or, = ltt coti= cot::=:- = 229'ta1 m

Ansterorhe righr PHT 70olq55 -:ooit-ts -'qqoss:o

;i:;' ';;; il;;i. ro rhe righr PHr r 50027 4q -4q0s8 20 200020 0q

Xr = Xu * Dnr sirl Azur = 479'979 n
Yr = Yu * Dur cos Azur - 285'242 m

Rm2 - R77]-l

Ian d2 - lan a7

q = go - g20 42'39" = '2" qZ'zg"

d2 = 90 - 82034'40" = 7"25'20"
3.54a - 1.273

tan 7o25'20' tan -2o42'39"

Angle to rhe right PHR:260025/4ltl -2o02lt35tt= 24oao4\dl
A[rr = AZu,; Angle to the right Pyp:15g't2/49tt+240a0'/06tt390031'55'/-360o:3003 l'55"

Xn = Xa 4 DsasinAzaa: 506'506 m
Ya = Ya * Dun cos AzHR = 571'032 m

12.BOB'r'

Q4)4) Li.r the lype of meridian (4 marts)

P) The lollowing q!!9 sent the final ction lbr road with bed width = 30 mcross se

Station Grade
Elev.

m
Cut
m2

fill
,n'

Cross-section
Left CL Right

Remarks

55+00

55+50

56+00

20.3

0.0

80.47

55.78

!

0.0

29.4 27.9 20.3 18.8 l4.s

42.3 37.8 0.0 18.0 ?

grourul Elev.(m)

dlslance li,o,n CL(m)

Knowing that the side slope in cut=l:3 and in fill=l :2.

A. Compute the area ofcut and/or fill for station 55+50 by coordinates method. (25 mark)
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' r' =I[0.0] 0.019.1[ 37.8 + 15) + 7 6(0 0 h 42 ]I - 57 m'

,d -.. = l[0.0 + 0.0 - s.s(l s - I 5) - 1.5(0 0' 26'ol= | t'25 n'z
-1- 2.

B. Compute the volume of €arthwork from station 55+00 to 56+00 station using end area method'

v, -.. -- Ltsl | 55.781 = 2819 .5nr
2'

y^ ^.. = Lr 57 = 95g ,tr'

VY =Yrqtt +Vzrtt = 3'169 '5ilt1

Vnn = l3ll '375 + 898 5 = 2209 '87s mr

{n
Vbt = 

::* ll.25 = | 87 .5m"

z- =l9h r.zs+to.+ll

Vn, =2293n3
v-, =v,*' +V'*,

V-, = 37 5 +2293 = 2480.5m3

Q!) The figue below represent the g d elevation (m) foraparcelwith (100 m x 100m) sub-grid

dimensions .

1- Draw the contour line with elevation=7o.0o m using a horizontal scale =1/2500 (10 marks)

18.2

2500 10000

X = a cm rl"j.ii sL e./ i.,J

THE HIGHTESTCONTOR LINE =50 m

7A.2 - 66.7 7A.2 -70
4 xl

h :2.8 cm

80.7

x2

7t.7

X1
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a0.7 - 7L7 ao.7 - 70

Xz= 47 an

2- Compute the volumes of eafihwotk
into elevation 85.00 m, (E msrks)

6t4

is required level sub gdd (A)

xz

(cut, fill) that

+5.1

+4.9

to

""=ffi.+
'*, =ffi##* 1oo11oo 

= 5575s-'

3- Compute the final elevelion required to level the ground into a horizontal plane at which the volume of

cut = volume offill. (7 marlc)

q =6,* z,)+(.n," -1 :: +h" z*)

f tt. r,) = tso.t * e23 + 70 s + 7?.2 + 66.7 + 79.7) = 47 6 3

l{z * z") = z. {es.s + 7 a.2 + 7 r.7 + a5.4) = 6s0.4

)tr.r,) = t- ito* 75.o = as'a

\{n - z') = o. teo;) = zzz.a

47 6.3 + 650.4 + 496.a + 322.3
= 81.095 m

?03

Good luck
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90.1

89.9 E5.4

B

74.2

c
80.7

D

75.6

E

661
F

11.7 79.7


