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Q1. Moving observer method was used to determine the flow and running speed of a rural 

road section at two different times.  The length of the test section is 500 m.  Table Q1 

are the data (averaged) obtained during the study: 

 

TABLE Q1 

Run 

Number 

Travel 

time with 

traffic, 

(sec) 

Number of 

vehicle 

overtaking 

Number of 

vehicle 

overtaken 

Travel time 

against 

traffic, 

(sec) 

Number of 

vehicle met 

while travelling 

against traffic 

1 38 4 3 198 20 

2 170 1 2 100 86 

 

a) Calculate flow and speed of the traffic stream for both runs; 

b) Establish the relationship between speed and density for the road section; and 

c) Determine speed and spacing when flow is 800 veh/hr. 

(25 marks) 

 

 

 

Q2. a) A traffic study was conducted in Johor Bahru, Johor to determine the speed of 

vehicles. Discuss two methods that can be used to obtain the speed of vehicles.  

(8 marks) 

 

 b) Table Q2 shows speed data collected along a road section in Johor Bahru, Johor.  

 

TABLE Q2 

Speed class (km/hr) Frequency 

30-35 5 

35-40 9 

40-45 15 

45-50 25 

50-55 30 

55-60 50 

60-65 45 

65-70 35 

70-75 25 

75-80 11 
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i) Draw the histogram and cumulative frequency curve of the speed data and 

determine: 

• mean speed 

• mode 

• standard deviation 

• 15th percentile, 50th percentile and 85th percentile.  

 

ii) If the posted speed limit of the road section is 60 km/hr, what can be concluded 

on the traffic and road condition in the study area?  

 

iii) The project required that the confidence level be 95% and the limit of 

acceptable error was 0.5 km/hr. Did the sample satisfies the project 

requirement? 

 (17 marks) 

 (25 marks) 

 

 

 

Q3. a) For the geometric and traffic characteristics shown in Table Q3, determine a 

suitable signal phasing system and phase lengths for the intersection if the turning 

radius, R = 30 m and slope from east to west is -4%. The average passenger car 

equivalent is 1 veh = 1.3 pcu. Show the traffic phase sequences and timing 

diagrams if all red period may be taken as 2 sec/phase, starting delays equal to 

2sec/phase and an amber period of 3 sec.  Other adjustment factors are as given in 

Tables Q3(a) – (d). 

 

TABLE Q3 

 
Width 

(m) 

Traffic Volume (veh/hr) 

Left Through Right 

East 6 60 180 80 

West 6 85 360 90 

North 6.5 95 400 170 

South 6.5 85 200 150 

(20 marks) 

 

b) Determine the reduction of conflicting points for the respective intersection based 

on the signal phasing designed in Q3 (a). 

(5 marks) 

 (25 marks) 
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Q4. In the design of a horizontal alignment of a rural road from point X to point Y (Figure 

Q4), two curves are needed. Combination of two transition curves and circular curve 

are suggested for the first curve. While for the second curve, simple circular curve is 

suggested. The radius of the first circular curve is 500 m and the radius of the second 

circular curve is 550 m. If the rate of increase of centrifugal acceleration is 0.35 m/s3 

and superelevation is 8%: 

 

a) Determine the length of transition curves and circular curves for the design speed 

of 100 km/h.  

 

b) Determine the station for each beginning and ending point of transition curve and 

circular curve for that particular alignment. 

 

 

FIGURE Q4 

(25 marks) 

 

 

 

Q5. a) Describe Average Daily Traffic (ADT) and Annual Average Daily Traffic (AADT) 

and their applications in traffic study. 

 (10 marks) 

 

b)  Explain in what way the speed of vehicle, friction between tyre and road surface 

and gradient of the road affect the sight distance. 

(10 marks) 

 

c) Explain the following statements in the context of traffic signal control design: 

i) The reason to include the all-red-period. 

ii) The function of an amber period. 

(5 marks) 

(25 marks) 
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EQUATIONS 

The symbols indicate parameters usually used. 
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Effective green, ( )LC
Y
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Controller green time Ki = gi+ l – a   

 

Actual green timeGi = gi + l + R   

 

Table Q3 (a):  Saturation flow for lane width equal to 5.5 m or less 

W 3.00 3.25 3.50 3.75 4.00 4.25 4.50 4.75 5.00 5.25 

S 1845 1860 1885 1915 1965 2075 2210 2375 2560 2760 

 

Table Q3 (b):  Adjustment factors for the effects of gradient 

  
Adjustment factor, Fg Conditions 

0.85 

0.88 

0.91 

0.94 

0.97 

1.00 

1.03 

1.06 

1.09 

1.12 

1.15 

for upgrade 5% 

for upgrade 4% 

for upgrade 3% 

for upgrade 2% 

for upgrade 1% 

for flat road 

for downgrade 1% 

for downgrade 2% 

for downgrade 3% 

for downgrade 4% 

for downgrade 5% 

 

  Table Q3 (c):  Adjustment factors for turning radius effects 

  Adjustment factor, Ft Conditions 

  0.85 

0.90 

0.96 

for turning radius, R  10m 

for turning radius where10m  R  15m 

for turning radius where  15m  R  30m 

 

                 Table Q3 (d):  Adjustment factors for the effects of turning movements 

   % turning traffic Factor for right-turn, Fr Factor for left-turn, Fl 

   5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

0.96 

0.93 

0.90 

0.87 

0.84 

0.82 

0.79 

0.77 

0.75 

0.73 

0.71 

0.69 

1.00 

1.00 

0.99 

0.98 

0.97 

0.95 

0.94 

0.93 

0.92 

0.91 

0.90 

0.89 
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