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Subject: Engide€rir|g Surveying
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Examiner: Surveyirg Committee

Year:2oo year
Time: Three hours
Datet7l6l2014

Answer Four Questions Only
Ql) For a precise comFnadon
were taken using a theodolite and steel tape:
Horizontal distance DBc=l62.153 m, 162.206 fi. 162.124 m. t62.218fi
Horizonlal Angfe lo rhe ri E;hr < ACB = BS 24' 3S', + 3Z';

Theodolire
strtiotr Observed station Telescope H.C.R

B

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

D 95'23'35"
R 27 523'45"

B-
c-

(5 mrrks)

331'*Tf|,'"?:1"ble 
rePresent the field data for thrce routes {n,, R,. Rr) of differential levelins .oing the

Route From To No. of
level s€tuD

Measured difference
in elcvation (m) Elevation (m)

BMI t2 + 1.660 BM,=31.8 m
R, BMI 6 -0.074 BM,=33.5 rnThe field data for rouGEG

Compute the rdlu.ted@ana iGitenarra error. fl7 ![.rks)
&. Simple circular horizontal cuve having a radius R=137 m,
PI srarion = 12+40. Compuae the lpc' pfl sratiod$

Q3) A- The following rabte represent the field data for the rraveBe [KAB] using theodolite and steel tape:

A. ,/ / .
B

(_ompule the most probabl" 
"ahre 

offte horirontal ,jisturlcelgcl and its slandard eftor. (12 rnarks)
Compute the most probabte value ofthe horizontat angte to ire;ght < CBA and it; standard enor.(t merb)
Compute the horizo al distance [AC].

the deflection angle O= 640, and
(E mr.ks)

Measured Horizootal anqte to the rieht M€asured Horizontsl distance trn)
< KAB=85"32'15" KA=123.568

AB=75.214
Knowing ltlatl Azimuth ofthe line KA = AZx =t36.rt?f"

Xl(=263.845 m, YK=384.734 ml- Compuk rhe horizonral (X.y) coordinatrs ofpoims JA,BI2- Compure $e horizonrat disrance (KB) and ils direction (AZ(B).
J- Compure the Horizontal angle ro fie right <BKA.
4- Compute lhe deflection anele <ABK

(t nNrk)
(4 l|{rk)
(3 tnrrks)
(J In.rk!)
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B- The followrng uble rePresenl

theodolite and levehng roorod. Elevatlon
(m)-v.c.R

T_--leoaotire stution Obserred
Sbtion -

U M L
1.85 1z.eso

K
z-u" lz ts 1.9 t.25 u.o

K= 76.J6)m.

[ffi n!-Ti""l-":l,T?s11ff :#Compute the er€Eu"" \-' -' ' ,.-. t-- r-..1widrh b=12 m.

e4)A- rhe ro owing tabt" '"n"'"nt 
th"ll)lfffing bcd vridth b

the field data
.--,^-Dr^.hic survcyrng by the radialon melhod using

(? nrrks)

(7 tnrrls)

compure rhe are. or the cross-s€ctron usinsrth€ co::d,.]|j|.o:, 

; 
", 

m x 25 m) grid shown in ttrc fisure

B- The following uble rePresent lhe $ound 
n f- .-i.'-16

ot

a) Draw the contour l.rne with elevatron' 29 0 m using 

i :: ":di

(9 mfks)

I'J:hlrn';;5-"--':;;lJ-:::::::J:1T:":::::;:i1*
I ::i:',:j':'I:liflf"..:H:J;''r)that 

is required to rever sub grid A into erevar'|: 

:lt**

5 6
') 3 4

Pdit I 29.4
27.8 1t.7 JI,L

Tlwrtior
{m)

za-5

verlical culve'

:-i;i--11 562 m

Knowins thar: The elev":i'l-11":::'; i;." 0H:'}:i:T :J""u;' "' 
;"*x'^;ll"; l';ii"'

H: f;i:,ffi i:'j'i li'.:."l,I'ffi iT
.".r"1',"":':1fi f :lllJ Jii'f i' * 4"""' "Y'::" ical
Compute the adouDr or !""' "'' 

"6nnect€d 
by a symmetncal

B- rwo sra.re rines having sradie s or sr= +r'8s%' s- -1:::,:.'o=.,]lj]:.::ion 
v= 12+35.

Fsrfi'ilt;# #;;;"i$Hili;i";:1*: =zv=2? 5 m' sra'ii'n v

::ru-;m:'*:U;:;:11il; i i; ;d;)' .''-':l:J 
iT ;" 

*

road:

l1rc rouo,,inetaur"..o,","",.,n" 
n"lo *'"'*1:-lllo'11'- 1-li,lH'cent€r 

Iine of a

(15 mrr*:)

parabolic

(10 mlrk)

c7.3

Bil4+50

floa n.",!!!E!g
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University of Technology
Engineering Department of Building and Construction

Final Exam 2013-2014
Subject: Engine€ring Surveying
Division: All Divisions
Eraminer: Suneying Committee

Year:2oo year
Time: Three hours
Datet7l6l2014

Answer Four Questions Only
vU ror a precrse compulatron ol the horizontal distance (AC) shown in the figure, the following measurements
were taken using a theodolite and ste€l taDe:
Horizontal disrance Dsc=l62.153 nL 162.206 m, 162.124 m. 162.218 rA
Horizonlal Angle lo rhe riClr < ACB = BS" 24, 3S', + 32';

Theodolite
station Observed station Telescope H.C.R

B

c D 65"16'"05
C R 24s"t6',2s"

D 95?3'35"
R 27523'45"

xr+x2+x3+x4

^fa ,/ / a
^,/,/B

.C

A- Compute the most probable value ofthe horizotrtal distance fBCl and its standard eno..
The enswer:

4

r62.1s3 + 162.206 + t62.124 + 162.21A
Dt

- 162.153 - 762.1753 = 0.0223

= 162.206 - 162.1753 = 0.0307

= 162.124 - 162.1753 = -0.0513

= 162.218 - 162."t753 = 0.0427

CJ
6''=1j==Loo4432?m

6; = th = to.ozzlo:s zn

& Compute

The answer:
\ = cBAl = 950 23' 35"-65016'05" = 30007',30"

standaru elTor.rhe most probable value ofthe horizonhl angle to le rjpht < C8,4 and its
Theodolite

station Observed station Telescop€ H.C.R

B

C D 65"16','05 30'07'30"
c R 245" l6'25" 30'07'20"

D 95"21'35"
R 275',23'45"
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CBA =
30007'30" + 3oo 07,20"

= 65o25'zs"

Compute th€ rdjust€d (Most Probrble Value) €levrtion of point A rdd its stsndard error.
Tho atrswer:

x.= CBAT = 275023,4s"-24so16,2s" = 3ooo7'2o"

trn =rt !r"

Xt,Pt*Xz,Pz*Xs.Ps

q=i-xi

ut = 65025,2S-30o07,30 = -S"

vz = 65025'25" -3Oo O7t3O" = S"

1;;
6zi = ! I -!:- = +7.07"

rr=r+=ts'
C- Compure the horizontal distanc€ [AC].
The answer i

4BAC = 180 - 6so25'25" - gs' zd 3s" = zs' ro' oo"Dac Dac

sin4CBA sin!.BAC

^ OBc x sin 4CBA 162.1753 x sin 65025,25"
uAc = --;i;;EL- = --;" rrii;Tt- = 302.522 m

Q2) A-The following table represent the field data for three routes (R1, Rr &) ofdifferential leveling using rhe
level and leveling rod.

Roule From To No. of
level setuo

Measured difference
in elevation (m) Elevation (m)

R, BMt t2 + 1.660 BM,=31.8 m
R, BM, 6 -0.074 BM'=13.5 m

The field data for route R3 arc:

Route Level setuD Observed ooints Rod ieadine (m) Elevation (m)

Rl

BM. 1.568
TPI 2.372

2
TP, 1.825

0.182
(1? nirks)

PL+P2+P3
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il
4'11'e,=i'r..

Xr=33.45

X2= 33.426

1

2

vr = 33.438 - 33.46 = -0,022

v2 = 33.438 - 33.426 = 0.012

uj = 33.438-33.439 = -0.001

l;;
0,,=1f!--:t=16.617,'

d-.At=+ " =+nnlor
IrlirZl.13

B- Simple circular horizontal curve having a radius R=t37 lr! the deflection angle e=
PI station = 12+40. Comprte the [PC, PI] stctiotr$

The answer:
0

T = Rrani
64

T = 137 ta'rT = 85.607 rn
ltL= R0--, = 137 x64x-= 153.030m

140
Station P C = Station P I - T = 1240 - aS.6O7 = 1154.393 = 11 + 54,393
Station PT = Station PC + L: 1154393 + 153.030 = 1307.423 = 13 + 07,423

Q3) A- The following table reprcsent the field data for the traverse [KAB] using theodolite and steel tape:

= 33.438m

Measured Horizootal.nele lo the rieht M€rsured Horizontsl dbtrtrce (m)

< KAB=85"32'15"
KA=123.568
A.B=75.214

64", utd

(8 lnrrks)

Knowing that: Almuth ofthe line KA = AZK^=136'75'28"
XK=263.845 m, YK=384.734 m

l- Compl(e the horizontal (X,Y) coordinates olpoi s [A,B]
The ensw€r i

AZ^E = AZ^K + 4KAB = 316015'28"+85032'15=4070 47'43 - 360 = 410 47'43"
Xt = Xx t Dtx sioAZxt
Xa = 263.845 + 123.s68 sin 1360 15'28 = 349.281 m
Ya = YK + D^K cosAZKA

x.46. ++ nl26 - i+ 33.8e -l
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Y^ = 384.734+ 123.568 cos 1360 15'28 = 295.46L m

XD=Xa+DaBsinAZA/
xs = 349.2al + 7 5.214 sin 4lo 47' 43" = 399.408 m

YB = Ya + DaB cos AZA|

Ys = 295.461 + 75.214 cos 41()47'43" = 351.535 m

2- Compute the horizonbl distance (KB) and its direction (AZKB)

The eDsw€r:

DxB=Gx. + Ar=@=1 39.568m
Ax ,399.408 _ 242 at<

AZx, = ran-t fr = t"n-' ##-_ 3jffi; = 10304s 38.6"

3- Compure the Horizontal angle to lhe dght <BKA.
The rdswer :

Horizontaf angle to the right < BKA = AZKA - AZKB = 136015'28 - 103045 38 6" = 32029 49'4"

4- Compue the deflection angle <A-EIK.

The aDsner :
Horizontal angle to the right < ABK = 180-< BKA-< KAB

= rao - 32029'49.4" - 85032'15=61057'55 1"

rhe deflecrion angle < ABK - 180 - 61057'55 1' =Rl l802'4 9"

S- ih; ioffo,ri;'g table rePresent the field data for topographic surveying by the radiation method

theodolite and leveling rod.

Theodolite Station Observed
Station

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

K ET 26 25 1.85 32.650

274'32 t5 1.9 t.z5 0.6

Knotring that: the Horizontal distance AK= 76 185m'

Compule th€ elevaiion (Z) ofPoint (B).

Tbc answer:
on" = x s 

"o, 
O' = 100 i (1.9 - o 6) * cos (27 4%2' 15" - 27 o)2 = 129'186 m

BSla = Rm - D^r t 1v11s

= l.Bs - 76.385. tan(90 - 87026'25') = -1 564 m

FS^s=Rm-D^B'tafia
= 1.25 - 129.186 * tan (274032'15" - 270) = 9.0o2m

Elev.B=EIev,K+BS-FS
EIev.B = 32.650 + (-1.564) - (-9 002) = a0 08B n

Q4)A- The following table represent the final cross-sect;on for a road having bed width b=12 m'

Stalion
Cross --sectiotr

Left c.L Risha

l4+50
cl.3 c2.7

0.0

ct.6
9.2

ComDute the area ofthe cross-section using the coorditrates method'

usrng
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l- /
,4""= iLr,\x,.; x, J

1

A,o*sn =i [1.6 x (0-6) +2.7 x (-8.6-9.2) + 1.3 x (-6-0)] = 32.73 m2"- I -

B- The following table represent the g.ound elevation of the point ofthe (25 m x 25 m) gtid shown in lhe {igure

below.

A
Point 2 3 4 5 6

Elcvation 28.s 27.8 29.J 31.1 31.2 29.E

.) Draw lhe contour line with elevalion- 29.0 m
scilc=1/1000.

Tbe rlswcr :

using a horizontal

0.4 cm 2t.5
\.5 cn

0.9 c

zt.a 29.t

3

(9 nrrkr)

29.4

25 x 25 :o:JYl uL e.rl Jr]l

:lJ"rti)l sl' e.rl ir,!l

1l'loffi=)<ns

X=2.5 cm
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Z"

Z"

;

z.

b) Compute the final elevation required to level the ground into a horizontal plane at which the volum€ of
cut = volume offill.

The answer:

$r-- rz-v, n,t

2lz,-n,)

_ (n\a Zt)+(n,+ z,\ + (n,* Z,)+ (na* Z.) +Osr Z) +(n6+ Z) + 01a Z1) + @.. z,) +(n,+ Z,)
nt+ n2+ n|+ n,+ nt+ n6+ fu+ n.+ n,

_ P, Zt+ P,Z,+................+ P"Z,
P,+ P,+..........+ P,

P'= n,=r'P,= n,=2'P,= n,=t'P,= n,=2,Ps= ns=4, P,t= n6=2, P,= n,=r,
P,= n =2, P,= n=l
- (tt Jl.7t- l2l lt.2) + (1.2c.8) r (l + 28.5) + (2+21.8t + \l.29.j)

I+2+l+t+2+l
i. = zs eazn

c) Comput€ the volumes ofeanhwork (cut, fill) that is required to level sub grid A inlo elevation 29.5 m.
d) Thc.Bw.r:

1.7

[r.r rP )<+r<
Vr,= r.=#,*'-L,'" = r72.585n1

Lz..rt.tatrt.tl
l'>'t-rtP

V,, = 6+=:::-;-a' " .1 = t6o o85n'
t..Lrt.'-trt.t)

at
A- The following table represents the field data for apan ofprofile leveling along the center line ofa road:-

Level SetuD Observed Station Rod Readine fm)
0+00
0+ l0
0+25
BMI

r.385
2.456
0.842
1.360

2
BMI
0+50

0.673
2.473
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The grade elevalion of Station Of25 = 3 I .43 m
The proposed cenEr line hrs pradient = +2%

Coopote th€ .moutrt ofcut or tll f; r[ Catrter Litre lteliors

&^l-wo grade lines having gradienrs of gr= +l-85%, 9= -3.65"4 ,o 6" connected by a s).mrnetricat paraboticvenrcal curv€_
Knowing thar the Bvc sration =l r+75, the elevation ofthc verrex (v) =zv=27.5 m, station v= 12+35.Compua. ahc.lcvrtio! of lbrions (12fl), (t 2+60) or th. curvc

The rtrswcr :

B.t/.c =t/ -!=o3s-!=rr y).
L=l2O

_3.65 1.85
P,-A,

= -0.00045 or _ 4.58xt} .

/ t\
Z, = 2",, +l g,xil

\ 2)

@that: thc elevation ofBMl = 31.562 rn

Curve Elevation Zi

(m)

BVC = 'l 1+75 26.39

26566

24.71125
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