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Applications on Basic Definitions
1) In a study area of 100Km2, if the number of person trips is 12 x 103, the dynamic transport density is 960 trip.km/km., the average transport distance is 19.2km. calculate the following

1- Network length

3- Static Transport Density

2- Network Density

4-Dynamic Transport Trips

2) A hypothetical city is divided into 4 zones A, B, C& D and has one million population and 26km2 area. Length of network 130km and the O/D trip matrix is given below. You are asked to :

	a) Calculate the Static volume

b) What do you need to calculate the Dynamic volume?

c) Calculate the Road Network Density

d) The matrix is daily or hourly? 


	Zone
1

2

3

4

1

-

10

8

13

2

10

-

5

5

3

8

5

-

9

4

13

5

9

-

Trip Matrix (x104)




3) A city is composed of ten traffic zones (coded from 1 to 10) and surrounded by four external zones (coded from 11 to 14). Given below are the trips between these zones. Calculate the number of trips of each of the four types of movement (i.e. internal/internal …) between these zones?[image: image5.emf] 

(4)  


	From Zone
	To Zone
	Trips x 103
	
	From Zone
	To Zone
	Trips x 103
	
	From Zone
	To Zone
	Trips x 103

	1-5
	1-5
	100
	
	1-5
	6-10
	75
	
	1-5
	11-14
	12

	6-10
	1-5
	85
	
	6-10
	6-10
	30
	
	6-10
	11-14
	8

	11-14
	1-5
	20
	
	11-14
	6-10
	10
	
	11-14
	11-14
	15


4) Given below the “Hourly Trip” matrix and the “Shortest Distance” matrix of an area composed of three cities. If the average speed on all network links is constant and equals 50 km/hr.
	O/D
	1
	2
	3
	
	O/D
	1
	2
	3

	1
	-
	100
	50
	
	1
	-
	100
	160

	2
	80
	-
	60
	
	2
	120
	-
	130

	3
	100
	50
	-
	
	3
	150
	95
	-

	O/D Hourly Trip Matrix * (103)
	
	Shortest Distance Matrix (km)



You are asked to calculate:

i) The average travel distance
ii) The average travel time
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Accessibility
1. Using the “incident matrix”, "time matrix", and "distance matrix", compare between the levels of accessibility of all zones using the following information:
	Link
	Time (min.)
	Distance (Km.)

	AB
	5
	8

	AC
	6
	4.5

	BE
	10
	4.5

	BD
	4
	6

	CE
	5
	2.5




2. Given is the minimum travel time matrix between 3 zones. You are asked  to form the incident matrix for the mentioned 2 cases of travel time between i and j (tij) being considered as indirect connection if: 
	Zone
	1
	2
	3

	1
	-
	4
	7

	2
	5
	-
	3

	3
	8
	6
	-


Case 1:  tij >6 and       Case2: tij ≥ 6 minutes   

3. Determine the "Least" and "Most" accessible zones among zones A, B and C based on the generalized cost accessibility measures for the following network based on the simplest accessibility measure and the accurate accessibility measure using data given below. 
The generalized cost function is:
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Where,
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t

: The travel time between I and j.
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: Distance between I and j.
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P

: Parking charge at j.
1) The links' lengths and the parking are as follows:
	Link
	Distance (km)
	
	Link
	Distance (km)
	
	Zone
	Parking charge

	A B
	10
	
	11 10
	5
	
	A
	1

	A 10
	6
	
	11 C
	4
	
	B
	0.5

	A 11
	8
	
	C 10
	7
	
	C
	2

	B10
	4
	
	
	
	
	
	


2) It should be noted that at node 10 there is a 2 minute left turn penalty.

4. Given below is a hypothetical road network that consists of one main corridor and some collector roads in a residential area. Only on the main road, parking is not allowed and the speed limit on that road is 50 km/hr. Speed limits on all other roads is 35 km/hr. You are asked to answer the following:




 1.Draw the coded  network.

2.According to the available information, 

Create a table to describe this part of the 

network for computer analysis

                                   Flow direction

                                  median

  Scale:         
         cm = 1km

5. Given is a hypothetical road network connecting between four internal zones A, B, C &D and location of 2 External zones X and Y. On each road link between the internal zones, the following information is given:

1. The travel time in minutes (as written on each link ),

2. The speed on all links is uniform and equals 30km/hr., and 

3. Direction of traffic.

 You are asked to:

a. If the hurly trips from X to C is 10x103 and to Y is 100x103, and the trips from zone y to c is 20x103 and to X is 200x103. Draw the airlines to present theses trips. (Use a scale of 2mm = 105 trips)

b. Prepare the Incident matrix between the four internal zones.

c. Prepare the Shortest Distance Matrix between the four internal zones

d. On a matrix that includes all zones (Internal and External):

i. According to the type of each zone (Internal or External), What are the possible groups of trip between these six zones.

ii. Show on a matrix the cells those present each group of trips according to your answer in –i-. 

Sheet 3

Trip Generation
1. In an origin/destination matrix of a city composed of 10 zones (coded from 1 to 10), you are asked to identify example cell of each of the following:

a. Trip production


c. Intra-zonal trips

b. Trip attraction


d. Inter zonal trips 

2. In a city, a trip generation model is calibrated in regression equations using year 2011 data as follows:

                       Trip production from zone i = 250 + 0.8 x Population of zone i


Trip Attraction   to zone     j = 150 + 2.5 x Jobs offered at zone j

Year 2030 population of zone A = 55x103 and B = 82x103. The number of jobs offered in 2030 of zone A = 18x103 and B = 12x103. You are asked to estimate the trip productions and attractions of these two zones A& B.  
	O\D
	A
	B
	C

	A
	-
	16
	10

	B
	16
	-
	4

	C
	10
	4
	-

	Current year O/D trips x103


3. Given is the current O/D matrix between 3 zones. If Cross Classification trip generation model is applied to forecast trip generation, the year 2020 trip productions for three zones A, B& C are estimated as 50, 30& 20x103 and trip attractions are 60, 35& 25x103 respectively.  Zone A year 2020 population is 20x103capita. Answer the following:

A) Adjusted estimates of trip generation forecasts.

B)  Estimates of  Trip Production Rate for Zone A  

- At the Current year   

            - At year 2020        
4. A study area is composed of 14 zones. The socio economic variables of these zones (car ownership and residential density) and other necessary data for the base year are given below. You are asked to calibrate a trip production model using category analysis technique

	Zone
	Populationx103
	Tripsx103
	Zone
	Populationx103
	Tripsx103
	
	Car ownership level
	Zones

	1
	8
	15.6
	8
	17.5
	21
	
	0
	1, 2, 8, 10, 12, 13

	2
	13
	18
	9
	13
	35
	
	1
	4, 5, 11, 14

	3
	28
	32
	10
	19
	40
	
	More than 1
	3, 6, 7, 9

	4
	12.5
	20
	11
	8
	10
	
	
	

	5
	19
	28
	12
	19
	31
	
	Residential Density Level
	Zones

	6
	14.5
	23
	13
	28
	40
	
	L
	1,3,5

	7
	8
	13
	14
	13
	25
	
	M
	2,7,9,11,12,13,14

	
	
	
	
	
	
	
	H
	4,6,8,10
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Trip Distribution
	O\D
	A
	B
	C

	A
	-
	16
	10

	B
	16
	-
	4

	C
	10
	4
	-

	Current year O/D trips x103


1. In an area of 3 zones A, B& C, the year 2030 trip productions are 50, 30& 20x103 and trip attractions are 40, 20& 20x103 respectively.  You are asked to answer the following:

A) Adjust  the given  year 2030 Trip Production and Trip Attraction  estimates for Trip Distribution analysis

B) If the given O/D matrix is the current inter-zonal trips between the three zones, use your answer of question part (A) to forecast year 2030 inter-zonal trips using "Uniform Growth Factor" trip distribution method. 

2. Using data of Question 1 and the trip distribution model: Tij = Ai  Bj  Oi  Dj  Fij
Where: Tij = Future trip between zones i and j,        Ai, Bj = Calibration parameters

             Oi = Future trip production of zone i, 
Dj = Future trip attraction of zone j

             Fij = Future travel resistance between zone i and j = cij-α  

             cij = Travel cost & ( = 2

Values of (Ai ( Bj ( 10-3) and the travel cost matrix (2030) are given below.

	Zone
	1
	2
	3
	
	Zone
	1
	2
	3

	1
	--
	0.80
	10.80
	
	1
	--
	10
	30

	2
	1.80
	--
	4.00
	
	2
	12
	--
	20

	3
	9.00
	3.89
	--
	
	3
	30
	18
	--

	(Ai x Bj x 10-3) Values
	
	Travel Cost Matrix


3. The objective of the following transportation problem is to minimize the total cost of the transportation from all sources to all unit cost between each pair of origin and destination. Use the following information to formulate the distribution plan of commodity between locations.

	Cost Units
	
	Destination
	
	
	Source
	Supply
	Destination
	Demand

	
	
	1
	2
	3
	4
	
	
	1
	15
	1
	15

	Source
	1
	10
	10
	20
	11
	
	
	2
	25
	2
	15

	
	2
	12
	7
	9
	20
	
	
	3
	18
	3
	15

	
	3
	0
	14
	16
	18
	
	
	
	
	4
	10
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Modal Split

1. Given the following 2011 data for a hypothetical town composed of 3 traffic zones.

Calibrate a modal split model of the London Transportation Study type, to be used to split future bus/private car trips.

	Zone
	1
	2
	3
	
	Zone
	1
	2
	3
	

	1
	--
	30
	80
	
	1
	--
	30
	80
	

	2
	20
	--
	28
	
	2
	20
	--
	52
	

	3
	60
	35
	--
	
	3
	40
	65
	--
	

	Bus Trip Matrix (x103)
	Car Trip Matrix (x103)

	Zone
	1
	2
	3
	
	Zone
	1
	2
	3
	

	1
	--
	25
	15
	
	1
	--
	25
	15
	

	2
	22
	--
	16
	
	2
	20
	--
	40
	

	3
	17
	54
	--
	
	3
	12
	36
	--
	

	Bus Time Matrix (min.)
	Car Time Matrix (min)

	
	


2. Given below is the base year data required to construct a modal split model to split trips between trips by public transport and private car. 
You are asked to use this data to split a total of 150x103 trips in year 2030 between the two modes given that the time ratio (travel time by public transport l travel time by car) equals 0.5.

	time (public transport)/ time ( car)
	1
	1.5
	2.0

	Trips by public transport / trips by  public transport and private
	0.66
	0.635
	0.61
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Traffic Assignment

1. The figure below shows the road network connecting the three zones A, B and C. The travel time of each link is also given. The total volume between zones A and B is 2400 pcu.’s. 
	The relation between the travel time on the link and the volume of traffic on that link is given as:

T2   =  T1 [ 1 + 0.15 (V/C)4 ]

where; T2 is the new travel time, T1 = old travel time, V = traffic volume veh./hr. and C = road capacity veh./hr.
	



1) What are the volumes on each link using All or Nothing assignment without capacity restraint?

2) If all links are 2 lanes and the lane capacity is 1200 pcu.’s/hr. What is the volume on each link using All or Nothing assignment with capacity restraint ( after only two iterations) 

2. A hypothetical city is composed of three zones 1, 2, and 3. The travel time by private car is between brackets on each link. Some links of this network are used by public transport (bus) in both directions with average speed equals 20 km/hr.

Using the information given below, you are asked to answer the following:

a) Calibrate the Modal Split model to split between private car trips and bus trips.

b) Determine the future (year 2030) number of lanes of link “AB only” given that the lane capacity is 800 pcu/hr. 


	Present person trip O/D matrix (x103)
	
	Present person trip O/D matrix (x103) using bus

	O    \   D
	1
	2
	3
	
	O    \   D
	1
	2
	3

	1
	--
	100
	50
	
	1
	--
	35
	10

	2
	80
	--
	60
	
	2
	28
	--
	36

	3
	100
	50
	--
	
	3
	20
	30
	--


	Year 2030 person trip O/D matrix (x103)

	O    \   D
	1
	2
	3

	1
	--
	120
	50

	2
	100
	--
	80

	3
	140
	60
	--


· Necessary information:

· car occupancy rate = 1.5, and bus occupancy rate = 40.
· the passenger car unit of bus = 2.5.

· When necessary, use All on Nothing traffic assignment for private car trips.

Future average speed for bus is 25 km/hr.
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