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1. Introduction

consideration of data uncertainty in these models (such 

1.1 Literature Review
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) 

e  = 3 (n - 2)                                                              (1)

) only accounts for the con

the continuity of time dimension and its effects on the 
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2. Methodology

Table 1. Components Included In the Transportation Network Performance.
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Growth

, such that 

gradually, simultaneously and indiscriminately for all 

                                                                     (2)

link lij  is a measure of congestion, 

                                              (3)

2.2 Maximum UTG
Ouveysi et al have assumed a series of scenarios as

i as Ai i

1                 2                 3                  4

Majid  Sarvi, Hassan Sabzehali



106International Journal of Transportation Engineering, 
Vol.1/ No.2/ Summer 2013

1                          2                        3                         4

n

1i
i

n

1i
iA                                                          (4)

n

1i
ijj

ijj

iij

fA

fA
 

A
ttr

ac
tio

n

Zone 1 

Figure 2a. Increment in Zone 1 attraction value must be compensated by other zones.
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value of Zone 1 and the reduction of the attractions of the 

denoted as iA i 
i

U 1 , U2 n )                               (6)

3. Numerical Example

3.1 Five-Zone Scenario 

3.1.1 Input Data

Figure 2b. The output of analyzing Zone 1: The value of U1
max  is calculated and Zone 4 is the most scarifying zone.
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3.2 Implementation Results 

 
(here U

limit very soon, and hence, it is more critical than oth

) in the case of 

Figure 3. Layout of the selected area of Melbourne’s transport network selected for implementation and analysis purposes.

Table 2. Input Data for 5-Zone Scenario.

 

Se  

Zone Number Zone Name Attraction (trip/day)Production (trip/day) 
Zone 601  1222 
Zone 609    
Zone 619  1426 1162 
Zone 1177    
Zone 1603    
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Table 3. Output Result for Five-Zone Scenario.

FIGURE 4. Individual zone behavior subject to UTG.

U values as 
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Zone 601      1 1 1 1 1 1 
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Zone 619     1 1 1 1 1 1 1 
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dicating a lifetime of more than 4 years assuming a 3 
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3.3 Sensitivity Analysis 

Link No. TCI Link No. TCI 
21663  39927  

    
    
    
    

21620  22917  
    

  9113  
  9112  
    
  7979  

Table 4.  Congested Links with Associated TCI Values.

 
Figure 5a. Status of links in the network.
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Figure 5b. Individual zone behavior subject to UTG after capacity increment of 10 most critical links by 20%.

Figure 6. Network behavior when all 5 zones are subject to UTG at the same time.
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4. Conclusions

of the lifetime measure methodology in investigating 
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Figure 7. Network behavior when 2 zones out of 5 zones are subject to UTG at the same time.
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