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Answer Four Questions Only
Ql) For a Fecise computation of the horizontat distandiAC-fifr6iiin-lil figure, the following measuremena

Theodolite
stadotr

Observed station Telescope II.C.R

B

c 65"16"'05
c R 245"16'25"

95'21'15"
27523'45"

co.pur" r]'e mo'r p,obubliuiiiJ6fGi fr6iZiil .tEranii-lBcl and its srandard error.

werc taken using a theodolite and steel tape:
Horizontal disrance DBc= 162.153 n, 162.206 tn, 162.124 m. 162.218 m
Horizonral Angle 1o the ri ght < ACB = a5.24,35" + 32t' A. ./ / .

.c
Lompue the most probable value offte horizontal distance [BC] and its standad error. (12 marks)
Compute the most p.obable value of the horizonta angle to the right < Cgl aid its standaro enor{E mrrks)
Compute the horizonral dislance [AC]. (5 mrrks)

3il,ili:J:i'ffi5."b1e 
represent the field dala for rhrce routes (R,, Rr. Rr) of dirrerential teverins usins rhe

Route From No. of
level setuD

Measured differ€nce
in elevation (m) Elevation (m)

BM, t2 + 1.660 BMr=31.8 m
& BMr 6 - 0.074 BM,=31.5 mThe field data for route RriE

cornpute ttre adlusttalMositrouiEGvetue) etevation ot Doitrt A and

B-
c-

B Simple circr.rlar horizonlal curve having 6 radius R=13? m,
PI station - l2r4O. Compute tbc IpC, pflltanotr&

Q3) A- The following lable represent the field dara for the lraverse [KAB] using theodolite and steet taDe:

its st!ndard error.

the deflection angle e=

fl7 narks)

64", and
(8 nrrks)

Me.sured Horizontat r;'r; rh;r.r. Mcasured Horizotrtsl dbtanc€ (ml
< KAB=85"32'15" KA=123.568

AB=15.214
Knowing that: Arrnr,rh of th;G;?;= Az;=Tj;"Gts"-

XK=263.845 m, yK:i84.734 ml- Compute the horizontal tX,y ) coordinares ofpoints [A.B]r- ( ompure rhe horizonlal disrance (KB) and is airecrion tnZxs).J- Lompure the Horizonlal angle to the right <BKA.4- Uompute lhe deflection angle <ABK

(E m.rks)
(4 mrrk)
(3 mirks)
(3 mrrks)

Page 1of2



B- The following Eble rePresent $e

rheodolile and leveling roo

field data for toPographic surveylng by lhe radiatton method uslng

i-od readitlel4l Elevation
(m)-V.C.R

Th6oliG st"tion iibserved
station

U M L
1.85

-i.aso
K

0.6

-2A" 
lz \5 1.9tt

= ?6.385m

::ilffi,T*m6:='Lompurr rnE !r-'--'- . - . ,..,:r,L h ,. -

e4)A- rhe rorowins rabr"."o,.."n ,t'" tilll]illlffins bed width b-'' '"

(7 n.rks)

*r.fi'ffi'.Statiotr

l4+50 8.6

c2.7
0-0

ct.6
9.2

Compuie the rrea of the cross_s€ctron usrng the coordinttes method'

& The following table reprcsent th€ ground el€vation oi the point ofthe

(? mrrks)

(25 m x 25 m) gnd shown in the figure

l]|r" rouo,,ine tour","p,"."nt, th" fi"rd dd" rolllll:]"]:'::H" center line ora road:-

3 4 5_
31.2

6
Pdrt I 2

29.8
Elevttron
(trr'l

2a.5 27.E 29.1 ll.?

Q5)

. -;i-i- - 1r <62 m
Knowins thar: The elev"l'"",ll-1']l'* ii"'l". o-lil fi'o'i""i*"il" "t 

tT':19"-,'* l';ii.'
iil'o["olH ;;;;; 

" 
"' LT.1-"',':l'"ii {:

."^n"l"n:':f""::;lil''iJil initi"n ..""ter Litr€ starions'

r) Draw the conour tin€ \xith elevatrorF 290 m using a horizontal (9 |tlrrks)

o]), :"ffi#dr; ;'"u- '"qu"'d 
to l"u"t th€ sround into a horizonot otun" ot *hi"h s" 'o. [!'orlt

" i5r""t',t: 
j:*es 

or eanhwork (cuq fiu) thar is r€quired to level sub snd A i o elevat'on tnii l-*',

vedical curve

(ls nrrks)

parabolic

(10 m.rlc)

f"ti#""i"ilt,*.uuc;:-'=,,,t*x'''tl;miiiiil:H::'-"=2?sm's'!ationv=12+35[:ilff"'[:'ff H"'iii1"'r""'iii*oor'ttr*:]-";.,':;"*"

SGerred Station
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Answer Four euestions Olly

Q I ) For a precise compuation of ltre horii6i d-E6ElAifliiFhTi figure, the following measGliGwere taken using a thecrdolite and steel ta!€:
Horizontal disrance Dsc= 162.153 fi\ 162'.206 m, 162.124 m, 162,2lg m
Horizontaf Angfe to the rigbt < ACB = a5' 24, 35,, + 32t;

The atrsw€r i

D", -Xr 
4 Xz !xt + x,

^ _ 162.t53 + 162.206 + 162.124 + 762.278

A. ,/ / .

ac
distance [BC] and its standald error.

= 762.1753m

standard error.

vL=162.753-162.1753

v2=162.206-162,1753

h = 162.124 - 162.1?53

va=162.218-162.1253

= -0.0223

= 0.0307

= -0.0513

= 0.0427

B

The rnswer :
xr = CRAI = 95('23',35'-55016'05. = 30o07'30,

65'16'"05
245'16'25.
9523'35"
27s23'45"

most probable value ofthe horizontal ansle to
Theodolite

sl!tion Observcd strtion Tel€scope H.C.R

B

c D 65"16'"05 30'07'30"
C R 245't6'25" 30'07'20"

D 95'23'35"
R 27523'45"

Page 1of 7



,2 = CBAL = 275023' 45"-245oL6'25" = 3loo7t2}"

cBA =xt* 
xz

30007'30" + 30007'20"
CBA = = 3oo07'25"

"1 
= 30o07'30'!30007'25'= 5"

1t2 = 30o07'20-3ooo?'z' = -5"

G;
6,t=!l!:-=!7.0?"

6-,a:=tG=is"

C- Compute the horimntal distance [AC].
The tnlwer :

4BAC = 180 - 30o07'zs" - Bs'24 3s" = 6428' oo"
Dec _ Dec

sin4CBA sindBAC

^ Dec x sin 
'CBA 

162.17s3 x sin 30o07,2S'uac = 
-i;;B;t- 

= ;;4. ,d-;o- = e0.Leee m

Q2) A-The following table represent the field dala for thrce routes (Rr, Rr, R3) ofdifrerential lcveling using the
Ievel 8nd leveling rod.

Route From To No. of
level setuD

Mersued difer€ncc
in elevation (m) Elevation (m)

Rt BMI t2 + 1.660 BMr=31.8 m
R, BMI 6 - 0.0?4 BM,=33.5 m

The ficld data for roue R: are:

Route Level seluD Ob6€rved Doints Rod readins (m) Elevalion (m)

Rl

BI4 1.56t
TP, 2.372

2
TPr 1.E25

0.182
Compute tbe rdjusted (Most Prcb.ble Vrlu€) elevedon of poiniA-iiilGiGiiiiirror.
The rBwer :

Xr.Pr+X2^Pz+X3*

(17 mrrk!)

Pl+ P2 + P3
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1'' 12'-
x1=33.46

x2= 33.426

11
6 -' 2

= 33.438rn

q = 33.438 - 33.46 = -0.022

vz = 33.438 - 33.426 = 0.012

u: = 33.438-33.439 : -0.001

F;
dr = t i1-:- = +0.00569rn

A6t=t*==io.oo65m
{rri12-r13

B- Simple circular horizonlal curve having a radius R=137 rq lhc deflection angle e=
PI starion = 12+40. Compute the [pC, pI] st tioN.

The rrswar :
e

f=Rtan;

r = I37 ran; = as.6'7 m

L = Rgtoa = 137 x 64 x * = 153.030 rn

Station P C = Sto.tion P I - T = 1240 - A5,6e7 = 1154.393 = 11 + 54,393
Station PT = Stotlon PC + I = 1154.393 + 153.030= L30?.423 = 13+02.423

Q3) A- The following table represent the field data for the t averse [KAB] using theodolite and st€€l tape:

Me$ured Horizottal rngle to the richt MeNurcd llorizo rl dbtrncc (m)

< r\AB=85"32'15" KA=123.568
AB=75.214

Knowing thst Azimuth of tbe line KA : AZxF1[e15,2y-
Xr=263.845 m, Y(=384.734 rn

l- Compde lhe horizontal (X,y) coordinates ofpoints [AB]
Th€ snlwer :

AZAB = AZA\< + <KAB = 3160 tS,2A"+gS%z'75=4Oto47'43 _ 360 = 41047,43',
XA=XK+D^xsinAZKA
XA = 263.A45 + 123.568s|n 136015'28 = 349.281 m
Ya = YK + DAN cos AZKA

64", 6nd

(t n.rk!)

n.+0. S+ n.+za.!+ $$e ++
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YA = 384.734 + 123.568 cos 1360 15'28 = 295.461 n
Xs = Xa+ DAB sinAZaB
XB = 349.281+ 75.2L4 sir. to 47t43" = 399.409m
YB = Ya + DAB cos AZAB

Ys = 295.461+ 75.214 cos 41o47,43' = 351.53s m

2- Compute rhe horizontal dislance (KB) and its direction (AZKB).
The answer :

oo =.,/axz-+ ar z =@= 1 39. 56Bm
_, AX . 399.408 _ 263.845*1t =^on 'AY = t,"-'f=ists 

- 38-;tt = 103.,4s 38 6"
r- Lompule tne Honzontat angte ro the right <BK{.
The tnswer:

Horizontal angle to the right < BKrA = Azs - AZKB = 13601S,ZB - 10 3045'3A,6" = 32olg'49.4"4- Compule the deflection angle <ABK.
The aNw€r i

Horizontal angle to the right < ABK = 190-< BKA_< KAB

= 1Bo - 32o29'49.4" - 85032'1s=610sz,ss.1,
the deflecrion angte < ABK = 180 - 61057'5S.1"=R11802,4.9"B Tie following lable represent the field data for topographic suweying by the radiation method usingtheodolite and levelins rod_

Theodolite Station Observed
Stalion

V.C.R Rod readins (m) Elevation
(m)U M L

K 87'26 25 1.85 J2.650
B 274" 32 15 1.9 1.25 0.6

Knowing that ttre tto;zontat dis6cef,Rll6.JtSfi .
Compute the elevrtiod (Z) ofpoint (B).

The snswer:
Dn = K $ gss @2 = 1OO * (1.9 - 0.6) . cos (2j 40 32, 75" - 27 O)2 = 129.186 m

BSaK = Rm - DAX * tan a

= 1.85 - 76.385 * tan(90 - 87o28,2s) = -1.s64 m
FS^B=Rm-Das.tana
= 1.2 5 - 129.186 * tan (27 40 32'ts" _ 27 ol = _9.OOz m
ELev.B = Elev.K + BS - FS
EIev.B = 32.6s0 + (-1.s64) - (-9.002) = 4o.o88 m

Q4)A- The following table rcpresent lhe final cross-section for a road having bed width Fl2 rn.

Comput€ th€ sree ofthe cross-section uling the coordinrtes m€tbod.

Station Cro6s --lectiotr
Left c.L Risht

t4+50
c1.3 c2.7

0.0 n
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Tba lnlwci:

Au+so 17.6 x (O- 6) + 2.7 x (-8.6-9.2) + 1.3 x (-6-0)l = 32.73 n2

e-"=ltt,Q.;x,)

111000=)1125

X=2.5 crn

I

B Thc following tablc repr€sent thc gound elevation ofthe point ofthc (25 m x
below. I

Point 2 3 4 5 6
Elcvrtiotr
{m)

28.5 27.8 3t.7 29.8

r) Drav thc c.ntour linc wirh elevatiorF 29.0
sc.lc =l/1000,

Tha atrlwel :

m rBing a horizor al

9.4 s6 28.5

25 m) grid shown in th. figur
5- 6

I

(9 drrLt)

\."n0.9 c

29.t

2r.a 29.3

25 x 25 =o.Jyt stc Cu! l.r|

'UJ-lt.l" Cl}l tl^rl

A
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t) 
:J,lt*i;*: :ifJlevation 

required lo levcl the sround into a horizontal plane at which rhe volume of
The rtr!{er:

- ttz,.",l
Z"=4 4.;

- th,.,,)
7"=t-0";

V.=(\'z,)+(n,t z,)+(n,r z)+ (n,, z,) +(n,. z,)+ (n"a z") + (n1a z)+(Zo= 'z,)+( )
n+ n2+ n1+ f1..+ n + nn+ n7 + n + n"

P,= 7a=r' P,= n =2,P,=n =r,p,
P.=n=2'P"=ru=r

= n.=2. P,=n5=4,p6=n =2, p, = n,=r,

.. 7_ = 
r-ifZi:effatZ.O:eafirt2' 2i.8) + o+ 2e.3\

Za=29.662n

25t25v * = E##i. ti1*?? = nz.sasn'

;] ;;HHT,*t'nes of earthwo* (cut, fill) that is r€quired to lev€l sub srid A into erevarion 29.5 m.

r,.=Vffi'"'!" =360085-'

05)
A- The following t ble repr€sents fte field dala for apail ofprofile leveling along the center line ofa roadr

Levcl SetuD Observed SBdo; Rod Rqdine (m)

I
0+00
0+10
o+25
BMI

1.3E5
2.456
0.E42
r.360

2 BMI
0+50

0.673
2.473
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l+00 | 1.328
KDowing that The ele!'rtiod of BMI = 3l,562 rD

The glde elevstion ofsrdion Or25 = 3 t.43 m
Th€ propoo€d c€mer liDe has gradienr = +2%

Conp e lhc rDoutrt ofcol or |ill for.ll Cetrt r Litr. !t!don!.
'I'ba an$ver :

E, Two grade lines havidg gradients of gr= +1.E5%, gr= -3.65% to& connect€d by a symDetrical parabolic
verticd curvc.
Knowitrg tht fte BVC starion =l l+?5, the elevation ofthc vcrtcx (V) =2",/=2?.5 rL stdion V= 12+35.
CoeputG the elevrtion ofltatiotrr (12+fi)), (tl+50) otr tb. cGve.

Thc aDrrer :
fI

B.VC =Y -:. =t235 - ! =tt.75

L=120

-3.65 1.85

t="'tt = 'tito 
too 

= -{'00045 or -4'58x10-'

t, =t"rr*(rrr!)

.. 2,, 
" 

= zv -(c,, r) = r' - (_ti, #)= ru.tt.

Station
X
(m)

slX
(m)

1t2r 17i

(m)

Cun e Elevation a
(m)

BVC = 11+75 0.0 0.0 0.0 26.39

12+00 25 0.4625 -0.143125 26.7094

12+60 1.5725 1.6545- 26.308
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