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Ql (a) Discuss the relationship between Speed-Density and Flow-Density with an

assistance of relevant diagram.

(b)

Q2 (a)

(b)

(5 marks)

A gap study was conducted at the merging area of an on-ramp with a section

of an expressway. Table I shows the data that was collected. The peak hour
volume on the expressway was found to be 1,810 vehicles per hour.

(i) Determine the critical gap.

(ii) Estim ate the number of acceptable

will occur during the peak hour.
traffic is Poison).

(15 marks)

gaps for the on-ramp vehicles that
(Assume that the distribution of

(5 marks)

(i) State FOUR (4) factors that should be considered

walking and crossing facilities for pedestrians.

when providing

(4 marks)

(ii) Explain THREE (3) measures that can enhance the ability of
pedestrians to cross the road safely.

(6 marks)

The number of private automobiles in your city has been steadily increasing

every y"*, 
"u,rr-ing 

major concern about congestion and accidents in the city'
you, as a traffic engineering consultant, was contacted by your city council

and asked to preparJ a proposal to the city council board ofdirectors on how

to improve p.a.itti* safety. Prepare a draft that explains THREE (3) types

of pedestrian crossing with its warrant for installation that can be provided in

the city.

(15 marks)
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Q3 A two-lane arterial (class II) section passes through two pre-timed signalised
intersections at spacings of 600 m and 800 m respectively. The green times are 40
sec and 30 sec respectively. The street experiences high right-turn volume, served by
a permitted phase and an exclusive tum lane. Determine the level of service for each
segment, given the following information:

Field measured free flow speed (F'F'$ : 65 km/tr
Cycle lenglh (C) : 80 sec

Lane group capacity (c) : 1,500 veh/h
Anival type - 3

Analysis period (Q :0.25 hours

Initial queue at Intersectionl (QD :20 vehicles
Volume-to-capacity ratio (X) :0.85
Upstream filtering/metering adjustment factor (1) :0.407

Use the worksheet provided in Table 2 and show your working for Segment 1.

(25 marks)

Q4 (a) Define the term Geographic Information System (GIS).

(5 marks)

GIS has a gteatpotential in transportation system management. Propose and

discuss trow CIS can be used to improve the quality and security of public

transport service in Malaysia. Identify and explain any THREE (3) related

examples to support Your answer.

(15 marks)

(D Explain another TWO @ potential applications of GIS in
transportation.

(5 marks)

- END OF QUESTIONS -

(b)
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Table 1: Data for accepted and rejected gaps

Gupo t (sec)
Number of

accepted gap less

than t

Number of
rejected gap
more than t

0 0 r28
1 3 110

2 5 88
a
J T6 66

4 23 54

5 39 27

6 64 15

7 98 4

8 130 0
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l{ote: Use this worksheet to qnswer Q2 and attach it with your answer script

Table 2: Arterial LOS Worksheet

fhput r:Pa:re4€,t€r,S

SegrmentsDescriptor

Cycle length, C (s)

Green t,ime , g (s )

Green-to-cycle length ratio, g/C

Vo1ume-to-capacity ratio for lane group, X

Capacity of l-ane group , c (veh/h)

Arrival type, AT

Length of segmerrt, L (km)

Initial queue, Qr (veh)

Arterial class

Free f 1ow spe€d, FFS (km/h)

Running time, Tn ( s )

Delay Conputation

Uniform de1 dY , dr ( s )

Signal control adjustment factor, k

Upstream filtering / metering adjustment
factor, T

Incremental de1 dY , dz ( s )

Initial queue del- dY , dr (s )

Progression adjustment factor, PF

Control del- dY, d = dr*PF + dz + dr

Segrment LOS Deternination
Segment travel t,ime, ST (s )

ST=Tn+d
Segment travel spe€d, Sa (km/h)

Segment LOS
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Table 3: IJrban street LOS by class (HCM, 2000)
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Table4: Relationship between arrival type and platoon ratio (HCM,2000)

SS to S0 lffidh?0 ls' S$ k;filftS0 t* ?S ktrdh

>5S

B 3$*5$

" 
2**39

F 2l*2S
F tI*??
$1?

F$$

e ,dl$,*SS

F s3*{s
e 2S*33

e ?1*Z$

s31

Arrival Tlpe Sang* of Pl*tson *ttis {f;p} il*fault Valu* tRpl fr*ys:y.TlisL##i.
Ver$ psor

lJnfavurabl*

kndom sniva*s

Faverablt

l{igh}y {avarabls

Ixceplional

1

2

3

{
$

$

$ *"$0
p S-Sff*ff.Sf,

p S.SS.*I.,'l$

p l,'l$*1*$#
>" 1"$S*e"*fi

e ?*ffi

s"333

fi.ss?
'*.sm

'1.$s3

1"S$?

?,m



CONFIDENTIAL
BFT 40503

FINAL EXAMINATION

SEMESTER/SESSION : ll /2015/16 PROGRAMME : BFF
COURSE NAME : ADVANCED TRAFFIC COURSE CODE : BFT 40503

ENGINEERING

Table 5: Segment running time per kilometer (HCM, 2000)

Urban $tr**l Ctrxss
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Aver*ge $egmollt

trngth {m}

Runnirrg Tinnt,per ltilsffi's{*r {#lut1

1Ss

?$s

{ss
$s0

s$s

1S.$0

ffi$s

1 S$S

1$S$

1$S

rz5

s$.

*

d

d

rl

d

d

llsl**:
a. ll i* fcJt t0 hil*r trl €rlimalc d ffS. l| tfxr* ir rws, urg tfe {*ls atstte, rssuming tft* ldlmring dslrull vatr$s:

for filaxs
I

NI

fit

lu 45

b. h e Ckss I w ll urban s*ed lxs a xgnurt l*ngth kro tlxn {S nr {a} rees*hds iltc cl*rc iftd $} it il r*neinr a di*tiltd

rsgrffill. ure the vrlw: lll 4S m.

a 
-fa* 

twg rynent l*ngths sn e hss I or ll urba* *rxe*-{l$fiS ln rr t*rry}, f F$ may b€ :n*d ls csqtu{a nxning tirn* pn

*ilails{rf. 
-ltnre 

tinrer a*s $htxtrt itt llx *tstg* lor r 1$0&m s*gtTsrd-

d. tik{ftise, Ct6s$ lll or lV urMr $#3et$s*th {*$fwrt bnghs g*aw th#| W m rha# lirsl he r0€{durltdd {i.e'. $u

ehssillcdion $OuH k gor$irmed]. lt nemuqp tha vakes abovs #0 
'|} 

crn b* *trapolat*d,

*lltr#Sr Srh ta!& dom n* shffi it r*S?snt nsr,*S tintr* dryetdr 0n {r*lle lk r***; hft}ts*t, 8e @lxhnce d
intx*Ci*n de*y s6 trasif ll*s rsk ls E*aW a$ dtmlam* h Sto torrryna*o*t d lfa?*lSG*d.

Table 6: Recommended upstream filtering / metering adjustment factor for lane groups with
upstream signals (HCM, 2000)
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Table 7: Progression adjustment factors for uniform delay calculation (HCM, 2000)
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Table 8: Signal control adjustment factor for controller type (HCM, 2000)

illotss:
Fsramltxt*rsisnalditsk*rrlue atx*8.$:h=fl *?l#f{-s.$}+q*sfur*ta|1*# ardtg0"$.
a. For s un*t emu*si*n nws fufi a 5.& extnpoke ls tind k, trying t S 0.S.

Unit [rtensisn {s}

Dry'r*e of Saturation {X}

$ s"5$ s.$0 s,?s g.8s 0,s,0 k 1.0

$ 2.S

e,5

3.S

3.S

d.s

4.5

s.si

S.0il

s"sB

s"'l 1

$"13

s.15

0,"19

$.23

s,1s

s.-l$

s.1$

0.I's

s"t3

s"?5

s,?s

s.?l
0,?5

s"t?

s.eg

s.?s

s.3'tr

s.3{

s.32

$.33

s.34

0-3s

0.3s

$.3*

s.3$

S.jll

*.4e

s,42

0.43

s.{3

*"44

s.45

0.$'s

0"ss

s.50

il.50

s.$u

s.5,s

*,5,0

Fre{irned or
f{*nacluakd M*vem*nt

s.$fl s.$s ff"$0 s.50 *,$s 0.s0



.CONFIDENTIAL BFT 40s03

FINAL EXAMINATION

SEMESTER/SESSION
COURSENAME

rr / 20t5/16
ADVANCED TRAFFIC
ENGINEERING

PROGRAMME
COURSE CODE

v,
l):Vt- f kJK

The following equations may be useful to you:

r+l ( k,\v-vr€lt") t)=Clnl +l y-a-bx ct-ZY-b>Xr 
I k ) 

w <rzl v' 
n n

osc( ,-t)

d2= eoo,lt -1) *

c -s x i/ 
" [gJ rmin\.c/

t-0f Qu-0, etse t-*ir(r 
)

d=dr*PF*dr*d, dl

cT

QrU-min(t,x)]

t-[fi)*ntx,r o)
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+ u )t
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If w, > 3, G p- 3. 2 + 
+.(r, W)

Go=Gr+l-t

G p - 3.2 + +* (0. 27 I,{ p,o),SP \
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x,-r[;)" * C

Ifwr<3,

(rr-rr)(p-q)
(r-sl+(p-q)t":t, +

P(h>t)--e-u P(h<t)-1- e-^t

Freq.(h>t) = (V -l)r-u n Freq.(h <t) = (V -I)(IX!

n([xY)-(f xYEy)

'sr =
3600L

T*+d

u-0if t<7, else u=I-


