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BFC 3082

' al (a) Draw the curves to describe the relaionships b€tween speed and density, speed and
flow. and flow and densitv.

(3 marks)

(b) Four vehicles are traveling at constant speeds betwean sections X and Y (280 meters
apart) with their positions and speeds ob8erved at an instant in time. An observer al
point X observed four vehicles passing point X during a period of 15 seconds. The
speeds of the vehicles were measured as 88, 80, 90, ill 72 km/hr respectively.
Determine:

(i) Flow ofthe vehicles.

(iD Density ofthe vehicles.

(iii) Time mean speed of the vehicles.

(iv) Space mean speed ofthe vehicles.

(l mark)

(l mark)

(l mark)

(3 marks)

(c) A new 3.2-lrn segrnant of multilane highway with right-of-way width of 27.4 metres.
Given;

- Directional Design Hourly Volume, DDIIV : 3,3fi) veh/hr
- Rolling Terrain
- 5% Trucks
- 80.0 lcrVhr speed limit
- 6 access points/krr
- Peak Hour Factor = 0.90
- Assume Commuter Traffic

Determine the cross section required to meet the design criterion of LOS D.

(16 marks)



Q2

BFC 3082

(a) A car is travelling at 90 lanilt on a crest vertical curve connecting grades of +2o/o and
-l%. Length ofthe curve is 250 rn Further ahead ofthe car, m object from a truck has
fallen onto lhe travel lane. The height of the object is 80 cm Eye height is taken as

1.06 m Ignore the effects of gades on stopping sight distance. Drivers' perception-
reaction time is taken as 2.5 seconds.

Calculate the minimum length requires for the car to stop safely and avoid colliding
with the obiect.

(5 marks)

(b) Write briefly about transition curve.

(2 marks)

(c) Sketch an appropriate diagram showing the relationship between tangen! transition and
circular curves.

(3 marks)

(d) The following measurem€nts will be used in the desigr of a sag vertical curve road
construction:

Gradient Gr
Gradient Gz
Design speed
Elevation at BVC
Elevation at EVC

: -2.Oo/o

= +3.0o/o

= 80 lnn/tr
: 12.50 m
= 13.20 m

(r) Desigr the stations for the sag vertical cuwe at 20 m intervals by
Table 10.

Determine the location of the minimum point on the curve.

Sketch the vertical curve.

uslng

(iD

(iii)

(15 marks)
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' Q3 (a) Explain briefly the TWO (2) approaches ihat nost commonly applied in Scpy
runaga nent and graugid to prevent and rdue the nE of aeident and usaalty n
both urban and rural areas.

(5 marks)

(b) Following are FOUR (4) basic stategies to reduce the number of accident:

- Single site,/Blackpot treatment
- Mass action schemes
- Route action plans, and
- Area-wide sclemes

Explain and give TWO (2) examples on each strdegy

(20 marks)
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' a4 (a) Discuss FM, (5) approaches how tra|sit ud High Occupancy Vehicle (HOV) can
reduce taffic congestion

(10 marks)

(b) Ifa suggested parking area of a h)?errnarket is 60 met€r x 14 meter;

(D Suggest the best layout to modmize the number of vehicles that can park at the
area-

(iD Explain SD( (6) advantages ofyour suggestion.

(9 marks)

(c) An office parking garage has the hours of operation from 6:00 to 20:00 and the number
of parking bays in the garage is 500. 80olo of the users are cornmuters with average
parking duration of 8 houn while l0% are visitors parking for an average of 2 hours.
The ranaining are shoppers parking for an average of3 hours. However observalions
made aI the garage indicale that 15% of visiton from 10:00 to 12:00 and from 13:00 to
15:00, could not find parking.

Calculate how mary additional bays should be added to meet the demand.

(6 marks)
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Q5 (a) Give THREE (3) traffic signal warrmrs to be considered before installing any signal
control.

(3 mark)

(b) Table 12 shows traffic flow data urd saturation flow for each approach at a traffc
signal intersection Amber timg a= 3s, all red interval, R= 2s and driver reaction time,
l:./s.

(D Complete Table 12.
(7 marks)

(ii) Determine optimum cycle time.
(5 marks)

(iiD Determine effective gteen time, actual green time and controller setting time.
(6 marks)

(iv) Sketch timing schedule.
(4 marks)
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(a) Lukiskan graf lengkmgan ymg menerangkan perkaitan di antara laju dan ketumpara4
laju dan alira4 serta aliran dar ketumpalan

(3 markah)

(b) Empat kenderaan sedang dalam perjalanan dui seksyen X ke seksyen Y (pada jarak

280 meter) pada l4lu seragam dipertntikan deogan kedudukan dan kelajuan pada masa

tertentu. Seorang pemerhati yang berada pada titik X memerhati empal kenderaan

tersebut melalui titik X dalam masa 15 saat Kelajuan kenderaan-kenderaan tersebut
masing-masing pada 88, 80, X) dn 72 kn[1am. Berdasarkan data tersebu1 dapatkan:

(D

(iD Ketumpatan.

(iiD Laju Purala Masa^

(iv) Laju Purata Ruang.

(l markah)

(l markah)

(1 markah)

(3 markah)

(c) Jalan raya berbilang lorong yang baru sepanjang 3.2 kilometer dibina dengan lebar

keseluruhan lebuhraya sebanyak 27.4 neter.

Diberi;
- Isipadu Jam Rekabentuk Sehala, DDHV = 3,300 kenderaan/jam

- Kawasan beralun
- So/oloi
- Had laju ialah 80.0 km/jam
- 6 titik keluar masuk/km
- FaktorJam Puncak = 0.90
- Andaian trafik komuter

Dapatkan keralan rentas jalan yang diperlukan untuk memenuhi lniteria rekabentuk
jalan tersebut bagi menghasilkan tahap perkhidmatan D.

( l6 markah)
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(a) Sebuah kereta sedang dipadu pada kelajuan 90 krdj pada lengkung pugak jenis
pnncak yang menghubungkan kecenrnm +2o/o dalt -lo/o. Panjang lengkung adalah
250 m Terdapar suaru objek terjafuh di lorong laluan daripada trak di lradapan kereta
tersebut. Ketinggian objek tersebut ialah 80 crn Ketinggian mata ialah 1.06 m.
Abaikan kesan kecerunana pada jarak pengliharan berhenti. Masa persepslreaksi
pemandu ialah 2.5 saat.

Kirakan jarak minima yang diperlukan oleh kereta rmtuk berhanti dargan selamat tanpa
melanggar objek tenebut.

(5 markah)

(b) Tuliskan secara ringkas mangenai lengkung peralihan.

(2 markah)

(c) Lakarkan rEah yang sesuai untuk manmjukkan hubungan antan garis tanger\
lengkung peralihan dat lengkuttg bulat.

( 3 markah)

(d) Pengkuran berikut akan digrmakan untuk reka bentuk lengkung pugak jenis lendut
untuk pembinaan jalan:

Kecerunan Gl
Kecerunan G2

Laju reka bentuk
fuas ketinggian di BVC
Aras ketinggian di EVC

= -2.0%
= +3.Oo/o

= 80 km/h
: 12.50 m
= 13.20 m

(D Reka bantuk stesyen untuk lengkung lendut pugak padajarak 20 m dengan
m€nggunakan Jadual lO.

(it Dapatkan lokasi titik minimum pada lengkung.

(iii) Lakarkan lengkung pugak.

1l 5 markah)
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' 53 (a) Terangkan secua ringkas DUA (2) pqdekaar yang sering diguapakai didalam
p€ngurusan keselarnatan dan strategi untuk menghalang s€rta rnenguangkan kadar
kemalangan dan korban kawasan bandar den luar bmdar,

(5 markah)

(b) Terdapar EMPAT (4) strategi asas (disenaraikan dibawah) yang boleh digunakan bagi
mangurangkan jumlah kennlangan.

- Single site/B laclapot treatment
- Mass action schemes

- Route action plons, and
- Area-wide schemes

Terang dan berikan DUA (2) contoh untuk setiap sFategi.

(20 markah)



(a)

(b)
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Bincangkan LIMA (5) pendekatan bagaimana traxil dan High Occupancy Yehicle

0IOA atatt Kenderam dengan Kada P€nulnpdg Tinggi dapat mengurangkan

kesesakan rrafik.

(10 markah)

Sekiranya satu lokasi cadangan untuk t€rnpat meletak kendera.al sebuah pasaraya ialah
60 meter x 14 meteq

(D Cadangkan susur alur terbaik untuk memaksimakan jun ah kenderaan yang

d4ar meletak kenderaan di kawasan tersebut

(ii) Terangkan ENAM (6) kebaikan cadangan anda

(9 markah)

(c) Sebuah garaj pejabat beroperasi dari pukul 6:00 pagi ke 8:00 malam dan jurnlah ruang

parker ialah sebanyak 500. 80% daripada penggrma adalah komuter dengan purata
jangkamasa meletak kenderaan selama 8 jarq manakala l0o/o ad,alalt pelawat dengan

purata jangkamasa meletak kenderaan seluna 2 jarn Selebihnya adalah pekedai

dorgan purata 3 jam meletak kenderaan. Walau bagaimanapurq berdasarkan

pemerhatian di gar4i ters€but, terdapat 15% pelawd dari pukul 10:00 pagi hingga 12:00

tengahari dan t:00 targahari hingga 3:fi) petcrg tidak dapat meletak kenderaan

mereka-

Hitung berapa ruang parkir tambahan yang diperlukan bagi memenuhi permintaan

meletak kenderaan di garaj tenebut.

(6 markah)

10
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' ' 55 (a) Berikan TIGA (3) waan yang perlu dipertinbmgkan sebagai syaral pemiliban
pemasangian lampu isyara.

(3 markah)

(b) Jadual 12 menunjukkan data alimn trafik dan aliran lepu bagi setiap arah masukan di
persimpangan lampu isyaru. Masa kuning a=3s , semua meral! R= 2s dan masa

tindalbalas pemandrl /: 2s.

(D Lengkapkan Jadual 12.
(7 markah)

(iD Kirakan masa kitar optimum.
(5 markah)

(iiD Kirakan masa hijau berkesa4 masa hijau sebenar dan masa kawalan set.
(6 markah)

(iv) Lakarkan gambarajah masa-
(4 markah)

ll
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T|E eccl dalrsnatkal delo.d|iD b*eer deflSy etd tollm b capadtt tdo (v/cl hG td 3lffiF h€en odnlairnd rl LoS

nfln&,b becat6edlhe use d rcu0dd v*res. DBtEfy b oe pdtwy&HimirEt d to$. l-0S f h dErscleriz€d by higtly
ryn6le ad vaidde 0fic fbL Prcdithn d ffid lh me, &dtily, fl|d s00d al 103 f b dilcult

Table l: LOS Crileria for multilane highways

LOS

F$e-fltrY CYitsia A B D

100 loth Mutmum d€Gity (po/hilYln)

Avrf@ spi6d {fnvh}
Marimum vdufoe lo cipacity rdio
(v1cl

Maximum s€r\rire n(r, rab (pdMn)

7

1W.0

0'32

m

11

1$.0
0.50

r1m 1t5

16

9&4

072

2.
91.5

0.92.

2015

25

88.0
'1.$

m
$kr n Maxtmum d.nsity (pcAfirln)

Avsqe spsed (l(nYnl

Malimum Wc

Marirnum s.wice fl(yr |eb (pdMn)

7

s-0
0.30

630

'tt

90.0

o.47
gl0

16

89-8

0.68

lif35

2.
u.7
0.89

18S)

m
80_8

1_m

21W

80 kn/h Maximum ddlsily (Filifi/n)
A',6re€ spisd (tmfi)
Madmum v/c

i*a*mum sB ice tlfi!, €S (pfinn)

7

&I0
o28
560

1'l

m.0
0.44

880

16

af}
0.64

12gJ

2.
n.6
0.85

1705

Z
74-'t

1_m

20m

70 kmih Madmum dfisity {tsilinr/ln)
tuEreo sfd (krn/h)

itaximum v/c

Marimlm s€niiee flc|Y reb (pdMn)

7

70.0

0-6
isl0

tl

70.0

0.41

7t0

16

7(I0
0.s
fn

a
68.6

0.81

1530

28

OI-l,

1.9)

19m

ole

l2
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E
a
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tl
ta
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i
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't0

0d

flil Ras [puh,In]
lloE

airnm fiBiths b !0G E mr at a vc n0o 0l l.O Tl'.yrnzg,4 27, ad 2E gc/tnvll d FfS ol lm,90,80, fld m
trulu ns@iydy. Cqdy vills bt tFS- Ceodity b Zrflt, alfft, em, ad t,so prJhnn d FS d 1m, cl, B0 atd m
tnih, rlspecliu*y.

Figure Ql (c): Speed-Flow Curves with LOS Criteria

l3
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R d$li$ in FfS

3.6

35
3.4

33
3.2

3.1

3.0

0.0

1.0

J-l

5.0

8-1

10.0

Tohl Lat6rd OloJzrrd fuduction ii tFS (trTvn)

3.6

3.0

1.8

l-z

0.6

0.0

0.0

0.6

1.5

21

4.5

6,3

a tod lel clEtrrso b !n sun d t\a liarl chrm d b dlt fd gi*t lil 1,6 4 |Be l.E nl dtd 3hfltd€r (I
graator tnn 13 4 Ga l.E m), lhdufotg tu pctpc.s d ildlFis' ttd # d.sre c d er.d 3,8 |n

Mtlkm ifl FFS

LO

0.0

Tabh 2: Adjustmsf for Lane Width

Table 3: AdjusErcnt for l,ateral Clearance

3.6

3.0

24
t3
12
0.8

0.0

0-0

0.6

1.5

z1
3.0

5.8

8.t

Table 4: Adjustnent for Median Type

\4
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Access bntYKilofi# &dldlon in FtS

0

6

12
'18

>21

0.0

4.0

8.0

125
160

Tvw ol Ternin

Hdlrtaino[
tr (trucks and h|sss) 4.5

4.0

Table 5: Adjustnent for Access Point Density

Table 6: Passanger Car Equivalenb on Extended General Highway Segrnents

Table 7: Passanger Car Equivalents for Trucks and Buses on Downgrades

0oHngrd6 l-fngBt

tlm)

d TruDhs

5 10 l5 n
<4

,t-5

> 5-8
> 5-6
>6
>6

Alt
< 0.4

> 6.4
<44
> 6.4

< 6.4

> 6-4

1.5

1.5

Lg
1.5

5.5

1_5

7.5

1.5

15
zo

4.0
l5

6.0

1.5
'1.5

zo
't.5

4.0

1.5

5.5

1.5

1.5

1.5

1.5

3.0
.1.5

4.5

l5
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Table 8: Passenger Car Equivalents for Trucks atrd Buses on Uniform Upgrades

Upgrds t€nglh

$m,

d Inid$ fil8|rses
L 4 5 6 I 10 15 n 25

<? Atl 1.5 1.5 a( 1.5 1.5 1q 1.5 15

> z-3

OIHI4
>0.,|-{.8
> 4.v12
r 1.2-1.6
> 1.0-2,4
> 2.4

1.5

1.5

15
z0
25
3.0

1"5

t.5
't.5

LO

L5
an

1.5

1.5

1-5

2S

2.5

25

1.5

1_5

1.5

z0
z5
z5

r.5
1_5

1.5
't.5

z,u

zo

1.5
t5
1.5

1.5

za
zo

la

1.5
1E

15
z0
zo

1.5

1.5

1.5

1.5

z0
zo

1.5

15

1.5

zo
zo

>H

0.0-{.4
> 0.{-{.8
> 0.8-1.2
> 1.2-1.6
> 1.F24
>21

1.5

z0
25
3t
35
4.0

1.5

LO

z5
3.0

3.5

3.5

i(

LV
z0
2.5

3.0

3.0

'1.5

zo
z0
z5
3.0

1.5

z0
z0
z5
3.0

3.0

1^5

2n
z0
z5
3.0

3tl

15
l5
z0
z0
z5
25

1.5

1.5

2.O

2.O

2.5

z5

1.5

z0
LV

z5
z5

>4J

0.(i-o.4
> 0.4-{.8
.4.8-12
> l.z-1.0
> 1,6

1.5

3.0

35
4.0
5n

1.5

z5
2n

3.5

4.0

r.5

z5
3.0

3.5

4.0

1E

z5
30
J-J

4.0

15
z0
L5
3.0

3.5

1.5

?,0

L&
3.0

3.5

15
zo
25
3.0

3.0

1.5

2.O

2.5

3.0

3.0

1.5

z0
z5
3.0

3.0

>ffi

01H.4
> O,H).s
>0.H.8
> 0.8-12
> 1.2-1.0
> l,E

2n
4.0

4.5

5.0

5.5

6.0

zo
3.0

4.0

4.5
(n
5.0

15
25
3.5

4.0

4.5

5.0

't.5

z5
J-U

4.0

4.5

15
ZD

L5
3.0

3.0

15
zn
z5
3.0

3.0

3.5

'15

23
?.5

30
3.0

3.5

15
2.0

z5
3.0

3.0

3.5

1.5

za
z5
3.0

3.0

3.5

,6

0.(H).4
> 0.4-0.5
>0.H.8
> 8.8-.12
> 1.2-1.6
>1-6

4t
4_5

5.0

5.5

6_O

7n

3.0

4.0

4.5

5.0

5.5

6.0

2.5

3.5

4.0

4.5

5.0

5.5

z5
3.5

4.0

4.5

5.0

5.5

z5
3.5

3.5

tl-0

4.5

5.0

z5
30
30
3.5

4.O

4.5

z0
25
25
3.0

3.5

4.0

zo
2.5

Z5
3.0

3.5

4.0

zg
LA

Z5
3-0

3.5

4.4

l6



BFC 30e2

FINAL EXAMINATION

SEMESTEWSESSION : W 20l0lll COURSE : 3BFF
SUBJECT : TRAFFIC ENGINEERING & SUBJECT CODE : BFC3082

SAFEry

Table 9: lrngitudinal coefficient of friction proposed for certain design speeds

Desisn sD€ed (ldh) Cocffickrt of friction. f
50 0.35
60 0.33
70 0.31

80 0.30
90 0.30
100 o.29
lt0 o.28
120 0.28

Table 10: Worksheel for the design of sag vertical cwve

Table 11: Suggested minimum & values for vertical curves (JKR)

I LP ,L KILr v. = ,leftll,) L= LP+v" Remarks

Design
speed km/h

Minimum Ir value
Sas Cunrc Crcst cuwe

120 60 120
100 40 60
80 28 30
60 l5 l5
50 l2 l0
40 l0 l0
30 8 5
20 8 5

t7
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Table 12 : Traffic Flow (pcu/hour) and Saturated FIow (pcu/hour) values for each
phase and movement.

Phase Phase I Phase 2 Phase 3 Phase 4
Movement AB A B AB AB

-J ,,
Y

+

t Jit+
+r+

IFll
Traffic Flow, q

(pcu/lrcur)
255 986 457 256 t28 t46 u7 112

Saturated Flow
(pcu/hour)

1785 3250 3250 1785 1785 3250 1785 3250

q/s

Y

l8
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Fonulae:

FFS = EFFS- fLw-f Lc-fN-f^

v
vp= pHF ' N, fHv" h

tHv- 1w
D=vP

s

o:,ntf 3600 )' \tnno"ura4)

.JV*: 
L

1gq: 
N *:"

's - -F--i
,!'tr

h: Llut

l9
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SSD=0.278rv+ 
v

2s4f

L.n =
AS2

WhenS<L;

L=kA
A =Gr -Gz

AL
800

.lxl
v_ =4et - |

\L/
LP" : (Grd)+ LP"-r; where d = interval

L*, = L\ +Yn

G,L
I.i" = ,A

Y,ft, = elevation at BYC - Ytu,

, =9't,q--;fra,;,

I=R+a

L:X(-a)+l/

^ l.5L+5uo=-l-Y

e- =a(Co-L)Y

G:&+/+R

IG= G-a-R

+ Jz4
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