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the freeway corridor (streets go from western-most to eastern-most when reading from 

left to right) and significant decreases were experienced on the freeway/boulevard.  Once 

the boulevard was fully opened to traffic, traffic rebounded on the western side of the 

corridor and dipped back down to levels similar to the before period in the eastern section 

of the corridor.  Overall, the corridor did not see any excessively high V/C ratios which 

means that even though the distribution did change throughout the area, it still remained 

fairly balanced.      

Removing the urban freeway segments in all three case studies caused traffic in 

the surrounding area to redistribute, albeit in different ways.  The Embarcadero and Park 

East Freeway corridors both experienced redistributions that were fairly balanced with no 

excessively high or low V/C ratios.  The Central Freeway, however, experienced a 

redistribution similar to the “before” condition which was still distorted with very high 

V/C ratios on the replacement boulevard.  These results suggest that the specific type of 

boulevard design may have a significant effect on how the traffic redistributes.  Both the 

Embarcadero Boulevard and McKinley Avenue were fully connected into the street 

network so that they functioned very similar to the other streets around them.  Octavia 

Boulevard, however, was completely different than all the streets around it with its multi-

way boulevard design.  This design significantly limited turning movements from the 

boulevard and in essence forced people to stay on the road until it ended.  This design 

functions similar to a freeway in the sense that there are only limited points at which to 

exit.  This difference in boulevard construction might explain why the distribution of 

traffic changed in different ways.  With the Embarcadero and Park East Freeways, an 

elevated freeway was replaced with a street which functioned as just another part of the 
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Central Freeway saw the traffic distribution remain distorted with high traffic 

concentrations on the boulevard and lower concentrations on other surrounding streets.  

These results suggest that a difference in road design can have significant effects on 

traffic distribution and therefore careful consideration must be given as to what is the 

desired effect after the boulevard is constructed.  Doing similar analyses in nine other 

North American cities showed that they currently have traffic distributions similar to the 

pre-removal condition of the San Francisco case studies.  Therefore, these cities would be 

good candidates for pursuing the capacity removal projects which have been discussed in 

order to bring a more balanced traffic distribution to their network.  It is likely that many 

other cities throughout North America have similar traffic distributions and this shows 

that excess capacity in the surrounding street network does exist in most cases to absorb 

the traffic that is currently carried by segments of urban freeways.  With the results of 

this analysis, municipalities can make more accurate assessments of post-removal traffic 

distribution by comparing their network to those analyzed in this paper. 
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CONCLUSIONS 

As our road infrastructure continues to age, more and more cities will be forced to decide 

what to do with segments of their urban freeways.  From an economic standpoint, 

rebuilding these freeways is a very expensive venture that many cities cannot afford.  

Replacing these freeways with a boulevard is a lower cost solution that can meet their 

transportation needs without breaking their budget.  Socially speaking, many of these 

freeways were built on top of and through existing neighborhoods.  For years, 

communities have been forced to deal with large, loud, unsightly structures, and now 

there is an opportunity to reconnect these neighborhoods and encourage redevelopment.  

However, most people throughout North America travel via their automobile.  So 

removing a high capacity road from the network comes as a concern to many motorists.  

The biggest objection to freeway removal is based on the fear that removal will cause 

substantial negative traffic effects, possibly even gridlock.  Therefore, a better 

understanding is required of how traffic flow changes and redistributes after road 

capacity is removed. 

 A growing number of cities throughout the world have already completed 

capacity removal projects.  Minimal research exists as to the traffic related results of 

embarking on these projects.  The research that does exist tends to focus on aspects such 

as housing prices and land values.  Some research does exist as to the effects on traffic, 

but they tend to focus on just the difference between the freeway and the new boulevard 

and not the changes in traffic behavior throughout the surrounding area.  Because traffic 

distribution is such a sensitive part of the decision making process, a detailed traffic 
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analysis is required in order to provide more information to municipalities facing the 

tough decision as to the fate of their urban freeways.  

 The traffic volume analysis showed that removing the urban freeways caused the 

distribution of traffic in the surrounding area to adjust.  The pre-removal condition in the 

San Francisco case studies showed a distorted distribution with high V/C ratios on urban 

freeways and low V/C ratios on urban streets.  The pre-removal condition in Milwaukee 

did not see high V/C ratios in either the urban streets or freeways, which is likely because 

the freeway was significantly underutilized.  When the freeways were removed, traffic 

shifted to the surrounding street network and some of the traffic disappeared from the 

area entirely.  The largest decrease in traffic volume occurred in the intermediate time 

period and the volume rebounded somewhat once the boulevard was completed.  The 

distribution for the Embarcadero Freeway became much more balanced after the freeway 

was removed.  The distribution for the Park East Freeway was balanced before and after 

the freeway removal, but there were changes in the V/C ratios of some of the streets.    

The distribution for the Central Freeway, however, initially changed when the freeway 

was removed and the boulevard was not yet opened.  But, after the boulevard was 

opened, the distribution returned to the pre-removal condition.  The results suggest that 

this may be because of the road design that was employed in the Central Freeway.   

The Embarcadero and Park East Freeways were both replaced by traditional 

boulevards that were well connected to the street network and provided numerous choices 

for travel routes.  The Central Freeway employed a multi-way boulevard which operates 

more similar to a freeway.  Because multi-way boulevards have separate one-way local 

travel lanes, intersection design is difficult as turning movements from the main through 
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lanes can cause significantly more conflict points than a traditional intersection.  

Therefore, in this case, the design limited left hand turns in many locations because this 

was felt to be safer.  In essence, this created a limited access roadway which funneled 

traffic through a corridor.  Since only one case study was used for this type of road 

design, it is difficult to make a definitive observation that can be applied across the board.  

However, based on the three case studies it does appear that the design of the replacement 

roadway does play some role in the redistribution process. 

Nine other cities that are currently considering urban freeway removal projects 

were selected to see how their current traffic distribution compares to those of the case 

studies.  The results showed that the distribution of traffic in all these cities was distorted 

with large differences between the V/C ratios of urban streets and freeways.  Therefore, it 

can be seen that significant excess capacity exists in the surrounding networks which can 

be used to absorb some of the traffic carried by the freeways in question if they are 

ultimately removed.  It is hoped that based on the results of this work, local 

municipalities will be able to make more informed decisions when considering what to 

do with their aging urban freeways. 

  

FUTURE RESEARCH 

This project provides a good baseline for what cities can expect to happen to the traffic 

distribution in the area around a capacity removal project.  However, much can be gained 

by building on this thesis and refining some of the processes.  Adding more cities to the 

case study list would be helpful in presenting a more comprehensive picture of the effects 

of capacity removal on traffic distribution.  Unfortunately, there are a limited number of 
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case studies to choose from and the older case studies do not have good data that can be 

used in a detailed analysis.  As more cities embark on the process of capacity removal 

projects, it is likely that data would be available, as they are more current, and could 

therefore be used to strengthen this analysis.   

 The analysis presented in this paper centers around V/C ratios of streets and 

freeways.  For the case studies in San Francisco, volume and capacity data was available 

thus eliminating the need to estimate these parameters.  With the other cities currently 

considering capacity removal projects, capacity estimation techniques had to be utilized.  

This means the results were limited in their ability to specifically present the current 

situation in these cities.  Utilizing traffic simulation models for these cities would expand 

upon the limited data that is available.   

 The results presented in this paper suggest that the design of the replacement road 

affects the nature of traffic redistribution.  Unfortunately, too few case studies were 

available to make definitive conclusions.  Employing more case studies and classifying 

them by replacement road design can help provide a more comprehensive understanding 

of this matter. 
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