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Subject :Surveying Computations Class: 3"o

Branch : Geomatic Engineering Time : 3 Hours.
Examiner: Tariq Naji D e;3ll5l20l5

Answer Five Questions 0n

Ql) lLThe following table balanced latilude and departure:

Line Dep. Lat.

AB t25.66 255.96

BC 590.65 -151.51

CD -192.69 - 694.07

DA -523.62 591.64
Compute the area by DMD method.

& Compute the area ofthe following cross section by equation

50

Qa Answer apq ofthe following
& Compute the total volume ofcut to the following borrow pit, ifthe dimension ofthe grid (20 m x 20 n).

1200-m

2,8 3.3
l0 nwks

& The areas of sections along
denoting cut, and negative areas den

a

l1

length of proposed road arc shown below, positive areas

filln€gaLrvq arcas oeno
Station 0+00 I +00 2+00 3+00 4+00 5+00 6+00 7+00 8+00
Area +210 +280 +160 .90 -200 -460 -4'10 -240 +l l0

Compute the cumulative volume for cut and fill after adding l07o for the fill volume.

l:n2=1: l4
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Wrtr*1"1;r:\and 
ltll has been measured along the center line of road as fbllow :

fe cut and filldistances measured as follow:
Z.=l70m.Lr=l2Om

lt) t rA\

If the bed width for cut b. = 12 and side slope of cut =1:2, the bed width of fill bt = 24m !n(l sid.

slope offill =l:3, hnd the total volume ofcut and the total volume offill using the approximate mcthod

Ql! The following table represent the ground elevation and curve elevation oI vertical curve, computc

thc total amount of earthworks if the road width = l2m and sid( slope in cut and li

Station
Ground

Elevation
Curve

Elovation

45+0
45+'75

46+00
47+00

3 6.10
36.6

17.15
3'7.6

3 8.6

40.00
39.28
19.00
39.02
,10.50

ll =1r3.

l0 nnrks
! The following table represent the total chords and the deflcction angles required for layin[ out-iliE

horizontal curve from station (PC). If the coordinates of point PC:(X=5000, Y=5000) and the azimuth ol'
the back tangcnt (PI-PC) =190"40'20". Compute the data needed to layoul the curvc using the coordinates
mcthod.

Station Total Chord lenPth Defleclion anclc
PC 43 r 46.04

44+00 53.96 0"48'34"
45+00 t53.92 2 l8'
46+00 253.78 3'48't4"

PT 46 + 21.04 27 4.16 4"07'30"

Qll For the fUllowing figure. compute rhe missing da(a

20 nwks

{:_11,s4.

\ote: This question may have two solutions
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o! the following figure, compute the horizontal coordinates of point P
iry that: o=40o35'22.1" and 9=9o18'32.4"

X=5297 .154
Y=7050.82s

20 mi*s

QQ The following figure represent a parcel ofland

=6841.729 =74O9.420
Y=6226.562 Y=6262.736

X=651
Y=5875.524

X=7419.155
Y=5584.139

The parcel is to be divided into two equal parts by a line "AB" having an Azimuth Of48o 20'35"

X=4908.975
Y=7658.629

X=4905.726
Y=7221 .493

=6819.397
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O. 
Q2) Answer /wa ofthe following

-t2Vol = a (Xht+ZDh2+3Eh+4Eh4)

Zh, = +.0 + 4.8 + 2.s+ 3.3 * 1.5 = 17 m

Zh, = z(z.z + 2.8) = 1s ^
Zh..=3(z.z)=ssm
Vot of Cut = 4oo(r7 

+ 13 + 9'3
= 6140.625 m3

J. Z-

2A
12 r63.9116255.96

| 2 5.66+ | 2 5.66+ 590 i S =84 ln - 153.53 -129267.654
-860598.2t5!1!e7+590.65- r r.6e=tt09] - 694.07

t ztg.gz - t gz.eg - l:z.ez=ti s2 1097q4 5168
-647q07.199
-323953.699

1 , t- 2 '^
= i (n * 3) lznr'.nrS 

+ n'sz - nrS2\ _ b2

: ' zr,/ \^ (nr + -!)(n2 -.9) ) +s

=!(, _. L2 \2 l2x8x14x3+14x32_8x32\-r\",rld {,61- 4x3 = 48.00 m2

Cumulati
ve volume

24500

22000
5333.3

0.00

24500

46500
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7F

3+00

4+00

5+00

6+00

7+00

8+00 110

90

200

460

470

240

3666.6

3000
14500

33000

46500

35500
8000

3300
15950

36300

51 150

39050
8800

48533

32s83

-54867

-93917

C. The area ofcut and fill has been measured along the center line ofroad as follow :

A,=4O0az.lr=llQaz
The cut and fill distances measured as follow:
Lc=l70m,Lf=120m

lf the bed width for cut bc = 12 and side slope of cut =l :2, the bcd width of fill b/ = 24 m and side
slope of fill = l:3, find the total volume ofcut and the total volume of fill using the approximate method

A" 400
d, = I- = 170= 

2.353 m

a, = d,(b, + Sc. dc) = 2.353(1,2 + Z x 2.353) = 39309218 mz
Vc = o.c x L" = 39.3092L9 x 170 = 6682.56706m3
Total volume of fill (VF):
. Ar 300

dJ =--- = i'.= 2.5m

ar = dr(br +s/ dr) = 2.5(24 +3x2.5) = 78.75m2
VF = af x Lr = 78.25 x 120 = 9450 m3

%tion I und .,"""r."

15 lo | 3e28 l3s 8d6 I I B4o+r484 _- - -

lo ". :q: | ]3:: 1,., i ?a R2 
6& ro.r'2 68'. 

I

,, ot' 
] 
u .-u ooto 

, ur' | 
- -:IZZ 

'ouo',''oo ' ,, -,.',,
oo 

ou. I r8 6 
I 42 I ;;;: 

'n... 
. 

'o '.I o7- I | 
--- 

/< - 6r'3-s
100 I I 19 I 20t5,tcar| | I 

-, 

t00_2s01

lVolume of cut = 0m3

\ volume of f itt = 5803.665 m3,/-

B.
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a4)

X2 = Xr + D * sin AZ = 8652.07 4 + 507.A72 * sin 235 54 19 = Ant.4gg
Y2 = \ + D * cos AZ = 672L.07 5 + SO7.A7 2 * cos 235 54 19 = 6436.381
Xt = Xz* D * sin AZ = 8231,499 + 5I4.4t6 * sin 171 316 = 8307.372
Y3=Yr* D *cosAZ = 6436.381 + 514.416 * cos 171 31 6 = 5927.591
X6 = \ + D * sin AZ = A652.074 + ZO9.2ZI * sin2g232S4.S = 8845.301
Y6 = Yl + D * cos AZ = 67 2t.07 5 + ZO9.2ZI * cos 292 32 S 4.5 = 6640.a46
X5 = Xu* D * sinAZ = 8845.301 + 514.416 r sin3441626 = A97a.fia
Ys = Y5 + D a cos AZ = 6640.846 + 514.476 * co5 344 16 rU = 6rcA.g 46

PC 43 + 46.04
5000 5000

53.96 11020',54', 14.741
52.880

44+00
5010 741 5052 88

153 92 12058 54'
33 266 154 282

45+00
5033.266 5150242

1412a 54'
63.463 245 717

46*00
5063 463 4245717

21476
70.173 265 648

Pr 46 + 21.A4
5070173 5265 648

= 712.9051m

7 0'72',9"

< 534 = AZz+ - AZzs = 35o02'07.7"
sin < 534

sin < 354 = ----;- * 4s = 610 77, 56.3"
u45

< 543 = 180 - (< 534+< 35+) = 93o39'ta.a"
D__

D34 = --=;.. sin < 543 = 807.80l4 rnsln < 5J4

X+ = XzI D r sin AZ = 8652.07 4 + 507.A72 * sin 23S 54 19 = 9O8674I
Y4 = Y3 + D * cos AZ = 6721.075 + 507.872 * cosZ3S 5419 = 5715.159

< 543', = 180 - (< 534+< 354') = 26'75'49.2"
D.-

Dj4 = --:;= . sin < 543' = 359.6498 mstn < 5J4

X +' = Xt * D * sin AZ = 8652.07 4 + 507.872 * sin 235 54 Ig = 8654.363
Y+' =Yt+ D icosAZ = 6721.075 + 507.A72 * cos235 54 19 = 5833.012

dataFor the followi ute the miss
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50't.872

5t4.4t6

.420,171

rs,n

.2114,(r94

.5(fi,7e0
lll | 't uu 6.1.rr,. lN I

5917.59 |
179.369 .212.432

qs)
on, = 16xrf, tv,
D""=J^PIM
Dor=^/trx'll;-
AZu = tanr|J =

-AX4Z96 = 12n' 
Ly = 293"33'2A3"
AY

AZaa = tan-t ; = 147a26' 07.2"

From azimuth
< A = 32'55'25.A"
< B = 113o07'55.3"
< C = 33052'38.9"
< S = (< 0 + @) = (< A-< a-< p) = 630 14'0.8"

- rACsinBt
< o = tan' hElina ) = 22"rc' +.2"

sin<Stan<0=
tan<0+cos<S

< 0 = 460 O3'23.a6"
sincS

cot<@+cos<S
< a = 77o 70'36.94"

Q1Q The following figure represent a parcel ofland

X6 = 6682.4Ia8
16 = 5615.9809

6 1!jll ir. Jl|. a+ U)r eLunl +.r AB !:I €jlJ. 6-5 !i r-J, 5 i!:i.:tl uj

= 437 .148 m

= 427 .077 m

= 721.L86m

oo 25'33"

Area of 6,2,l ,5 ,6: 2417 62)226
Area of A,8,5, I ,2=ar ea | ,2,3 ,4,5/2= 568321 .8206t2:28416.9103

.(cl.;lr iAL- !i.-j cjrL,J,JltD A,B,5,1,2 , jell Lr_ _ 6,2,1,5,6 Jislr LLd = 56A8 li)Sjlr {;:.(=r*
Area 56 AB=-42398.7 87'l
X= 44.283
Or X=27 17 .2896
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Area Calculations
Point X

1 6841 129 6226.562
2 6516.482 587 5.524
3 6819 397 5401.733
4 7419.'155 5584 139
5 7409 42 o262 736

684't _729 6226 562

Area Calculation s
Point X

1 6841 .729 6226.562
2 6516 482 587 5 524
B 5682.4188 5615.9809
5 7 409.42 6262.736
1 6841.729 6226 562

.fuer of fural poll.eol l-l-6-7-5;

Sum *1 = 16478061 ,;r 1881
Sum #2 = 164297091 (r430
2 Area - 483521 2451

Area = 241782.122A

2 A.ea =

206078921 6706
20494227ts A295

1t36i113 rl4 l

568321 8206

The desired area is l/: rhe total area of the oritilal polygon : :Sl. 160.910.t iq

.Alea of initial esriuratecl pol.veou l -l-B-5:

SLrn F l

Siror i2

Afea

2 ta /t) t7 t_i I t25,:,1

210 |.J:jillt 1422
5C,832 r ,r517
2E4lrlr.l .rJ l,

Area Calculations
Point X

I AB41 72!l t]220:iil2
2 6510.482 587 5 524
6 6706.5741 5578 1094
7 7410 25(J6 6204 2123
5 7 409 42 6262 l3F)
1 684'l.72li 622f: ,.62
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