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Define the term bearing and how it diffen from the term azimuth.(a)

o)

(6 marlss)

t\r'o p€ tesl" one of
cqrsat *ith distance.
GquP|r|c'{ *itbou the

(3 marfs)

cffid trncrse durrng

(16 marls)

Affer testing the automatic leveling equiprnent using
theequipnrent had the collinration error. This crror b
Explain how to conduct tbe srnetving *ot1 uSng ths
inlluence of collimation error-

Explain in d€rail FOUR (4) 6dd nort pocdres r
practical work for this course.

t;
\Q2 / (a)

(b)

(c)

One of the levelling survey application in construction sector is for setting out the
piling point. Using a proper diagarn explain how this application is carried out.

(a marks)

Table I shows the levelling data for a tumel. Determine the error limit and the
reduced level of every point using height of collimation teclnique.

Table I : Levelling field work data

BS Is FS Disl nce Note

1.956 TBM I Qa.& m)

-2.l l t A

-3.425 B

-0.983 C

3.197 2.226 80 T.P I

-1.006 D

-3.387 E

-2.5t9 F

1.382 70 TBM 5 (26.o0s)
(15 marls)

Note : Use form in Figure Q2(b) to answ€r this question

(c) Wha is the error in line of collimation for the level used in taking the following
reading.

Firs Setry:
Rod readir€ al A ar = 1.075 m
Rod reading at B, b1 :1.247 m

S€cond Senry.
Rod readtng al L zz: 1.783 m
Rod reading d B, b2: 1.946 m

(6 marks)
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o)

BFC 2103

Define the following with appropriate figures:

(D Close Faverse
(3 marlis)

(ii) Open traverse
(3 rrtrts)

Teblc 2 strows the finsl bering and distarre from sccod ds 6dd wqt book

Table 2 : Traverse bearing md distmce

Station Final Bearing
Final

Distance (m)
Coordinates

Soutb West

I t7]4.50 6789.00

2 063 30 00 6.24
3 077 25 W 75.ttg

4 t73 43 30 82.t47

5 231 55 00 87.273

I 322 t9 00 tt4.E29

Note : Use form in Figure Q3(b) to answ€r this qwstion

Determine the following :

(D Linear misclose.

(ii) Latitude ard departure conection using Bowditch method

(iii) Coordinae for every stations

(iv) The traverse area rsing coordinate metbod

( 5 marls)

( 5 marks)

( 5 marls)

( a marks)
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a4 (a) Briefly explain the tacheometry systems below:

_ tll 0ptics tadreometry 
( 3 mds)

(ii) EDM tacbeom€tr)'
( 3 rts)

O) Tadreom€iry snryey using stadia technique was performcd from srrb A T$b 3

$or: dl the observation data

Table 3 : Tectreometrv data

Station : A
Instrument height : 1.510 meter
Station reduced level : 14j5O met€r

Verticd
Angle

Stadia
NotesUpper Middte Lower

+ w" ?7' oo" 1.46 1.400 t.334 B
-0/." 20',O0" t.270 1.200 1.130 c

Based on this data, daemline:

(i) Horizontal distance for each observation poirn *tren the onstant values (K)
= 100 and (c):0.

( a marls)

(ii) Reduced level for every observation point.
( 6 marls)

(c) Table 4 strows the dara from tacheometry surv€y using total station

Table 4 : Tacheometry observdions data

Fr.
Stn

To
Stn

RL
Sfri

Ins.
Ifeioht

Bearing IJorz.
Dist

Prism
Heisht

Diff.
Ileioht

Notes

I 2 8.9f0 t.543 00" 00'
72" Os', 2r.333 1.350 0.250 A
102"00' 18.490 1.350 4.347 B
102"00' 28.897 1.350 o.634 c

Calculue:

(i) Reduced level for poinl A B atd C
( 6 mslis)

(u) Horizontal dismce for AC
( 3 rnarls)
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aS (a) Teble 5 shows the area of contour lines from l0om to l40rn Based on this value

_ daermine the volume using trapezium and simpson metbod.

Tebte 5 : Contour line md rea

Contorr lire (m) Arcr (El)
100 3250
ll0 3t0l
t20 2875
130 1337

140 571
(10 marls)

(b) Figure Qs(b) shows all point observed wing the levelling equipernernt with grid
method. The reduced level values for each point are given in Table 6. Each point
will be dug to same level of l0 m above daturn Determine the mean value md
volume using both methods.

Table 6 : Reduced level for each point

Point Reduced level (m)
A 13.10

B l3..lE
C 14.01

D 13.94

E 13.56

F 13.87

G 14.53

H t4.27

(i) Triangle method

(ii) Square method
(5 marls)

(5 rnarks)

(c) Defirc the algorithm to calqrlate the area for irregularly cuned boundaries.
(5 marls)
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ST (a)

(b)

BFC 2103

Berikan talaif istilah bering dan bagaimana ianya berbeza dari istilah azimuth.

- (6 markah)

Sstu al8r aras an&naik didrydi tdah mempunyai setisih kolimalan selepas ujian
dn ptta 'lt-I.-&-, Sdisib rm bersifu t€lap dtrr berkadr terus dengan jaralr
Bcnfa ctd'ngn Ugmtrn pengukuran boldr dijalankan dengn

rh n trp. d"cagii oleh selisih kolinrasr yang wujud
(3 rnrtah)

Tcrrgtl d".f :rpcrno Elt?AT ({) prosed'r kerja lapatgan ukrn kasalan
ufut.lzng tclah dijalmkrr dalm unali matapelajarar ini.

(16 mrkah)

Salah satu kegunaan ukur aras dalam sektor pembinaan adalah rrrtuk kda
penandaan cerucuk Dengan bantuan rajah dan contoh yang bersesuaian huraikan
bagaimana kerja pengukuran ini dijalankan

(4 mrkah)

Jadual I di bawah merupalcan data k€rja luar ukur aras untuk sebuah terowong.
Tentukan samada kerja pengukuran ini berada dalam had selisih yang dibenarkan
dan seterumya kirakan aras laras setiap titik dorgan kaedah Tinggi Garis
Kolimaran C[GK).

(a)

(c)

(b)

Jrdrd I : Dda kerja luar ukur aras

PB PA PH Jarak Catatan
1.956 TBM I Qa.6a m)

-2.tll A
-3.48 B

-0.983 C

3.t97 2.226 80 T.P I
-1.006 D

-3.387 E

-2519 F

1.382 70 TBM s (26.00s)

(15 markah)

Nota: Grnakan borang di Rajah S2(b) yang dilampirkan.

(c) lilaatan nilar sehsch grrs kolirnatan tntuk alat arc yang digunakan drdalam
ba€a ccrlpo dibrr*-

Ald
ddnrsAfn
kali pertarrra-

Bac--t Staf di A rr = 1.O75 m
Rac^-" Sraf di B, br: 1.247 m



BFC 2t03

Ald Bacaan Staf di A, aa = 1.783 m
drdirsgpksn Bacaan Staf di B, b: = 1.946 m
tdi tdur - t6 markah)

53 (e) Bcritn &finxi pcnsohb bcriha,

(i) Tcr& Tcrrnf
(3 ma*ah)

(ri) Tcr$G Tcrhrlr
(3 markah)

(b) Dara dalam Jadual2 diperolehi daripda pelarasan bering dan jarak muktamad dari
buku kerja luar terabas kelas II.

Jedual2 : Maklumat bering dan jarak garisan terabas

Stesen
Bering

Mulrtamad
Jarak

Muktamad
Koordinat

Selatan Barat

I 1234.50 6789.00

2 063 30 m 63.2@

3 O7725ffi 75.1l9

4 173 43 30 E2.t47

5 23r 55 00 87.273

I 3?2 19 N tt4.829

Nota : Gunakan borang di R4iatr S3(b) yang dilampirkan.

Kirakan:

(i) Tikaian Lurus
( 5 markah)

(ii) Pembetrla lail da dipa dengflt menggrrrakm nrnrus Bowditctr
( 5 rnakah)

(iiD Koordinat semrn stes€n
( 5 mrkah)

(ir) lfulurcn tetrb.s dng--t kaeddl koordina
(4 mrlratr)

l0
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54 (a) Terargtan secara ringkas jaris-jenis sistem tehmetri berikut;

(D Tekimi Optik
( 3 mrkah)

(n) Tctnat EDM
( f mrkah)

(b) Tcfoil *rr rrLirncoi dra rcl'h diidFrk-i dsi scsen A Jrdud 3 menunjukkan
scurrdacrp gschr

Jadual 3 : Dafa Tekimetri

Stesen : A
Tinggi alat : 1.510 meter
Aras laras stesen : l4.l50 meter

Sudut hgalr Bacaan Stedia
CatatanAtas Tengah Bawah

+ 07" 37' N" t.466 1.400 t.334 B
- M" 20', OO" 1.270 t.200 1.130 c

Berdasatan dripada daa lzng diberika4 kirakan :

(i) Jar* ufut satap titit cer+an jika pemah p€ndarab (K) = lm dan pernalar
tambahe (c):0-

( 4 makatr)

(ii) Aras laras setiap titik cerapm.
( 6 mrkah)

(c) Jadual4 adalah sebatragian dari kerja ukur tekimetri menggunakan total station.

Jadual 4 : Data cerapan ukur tekimetri

Dr.
Stn

Ke
StB

AI
Str

Tinggl
Abt

Bering Jarak
UfuK

Tinggi
Prisma

Wa
Tinooi

Catatan

I 2 8.940 1.543 00" 00'
72" 05' 2t.333 1.350 0.250 A
102"00' 18.490 1.350 4.347 B
102000' 28.897 1.350 0.634 c

Hiumgtan

(i) .416laras ritit A B dn C
( 6 maliah)

(ii) Jrak ufirf AC
( 3 makah)

II
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55 (a) Jedud 5 menunjuk&"'r luas yang dilingkungi oleh garis kontur l00m hingga l40m.
Berdasskgt mhi-nilar lni kiratm isipadu dangan nrmus rapezium
dan sirysoc

Jdrd 5 C.a! \mrdr hrr

G.rb l(rrlr (r) llr (rt)
loo T25o/

I lo 3tol
t20 , 2t75
130 1337

140 571

(10 markal)

(b) Rajah Ss(b) menuqiukkan titik-titik c€rapm alat aras dangan kaedatt
grid. Nilai aras laras saiap titik dib€rikan dalam Jadual 6. Setiap titik akan dikorek
untuk mendapukan ketinggian yang sama l0 meter diaas datum. Kirakan aras
purataturatr dan isipadu yang akan dikorek menggmakan kaedatr-kaedatr berikut:

Jadual6 : Aras laras setiap titik

fitik Ares lrres (m)
A 13.10
B l3..rt
c 14.01

D 13.94

E 13.56

F 13.87

G 14.53

H 14.27

(i) Kaedah segi tiga

(ii) Ikedab segi €mpa

(5 markah)

(5 mrkah)

(c) Luc yang dilingkugi oleb grisargrise ymg tidak lurus boleh dihitung dengan
kaedah pengiraan N-vatakan rurus b€i kaed#kaedd ini.

(5 makah)

t2
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