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1. Introduction: 
 

1.1 General Background: 

 

         Nablus City is a vital city in Palestine, and the city has a real importance due its 

location as a center of the north sector of the west bank and its economic importance; it has a 

population of about 126,132 people (Palestinian, Book annual statistical Nablus, 2010). The 

existence of an education institute of An-Najah National University gives it another 

advantage. Palestine -Nablus city is shown in Figure 1-1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                      Figure 1-1: Palestine ï Nablus City 

Palestine ς Nablus City 
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      Nablus as an economical capital city of Palestine has a very active movements between 

its power features. For example, Rafidia Street connects city center with many important 

places such as An-Najah National University, Al -Quds Open University, Paltel, Rafidia and 

Al Arabi Hospitals. 

 

1.2 Importance of the Project: 

 

           Rafidia Street is considered a vital street that connect the two important universities 

in Nablus, An-Najah (New Campus) and Al -Quds Open with City Center located at the west of 

Nablus It serves a large number of students. In addition, there are too many vehicles crossing it 

during the day, either in the morning or afternoon, when students and public passengers  come to 

the universities ( An-Najah and Al -Quds Open ) and other facility such that Rafidia and Al Arabi 

Hospitals  , and in the evening when they leave them. This road faces high congestion due to large 

number of commuters traveling along it during the day from City Center and neighborhood area 

surrounding it. The active places are shown in Figure 1-2. 

 

 

 

 

 

 

 

 

 

 

 



 
 

8 | P a g e 
 

 
 

2013      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure1-2: Active Places 
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1.3 Problem Definition and Objectives: 

 

          The traffic congestion along Rafidia Street gates is a big problem. This congestion 

has become a real problem since An-Najah National University has been developed and 

began to accept large number of students which reached estimated to be 19,116 students 

(ANU,2011) divided between Old and New Campuses. In addition to large number of 

passengers use this road to serve their needs. Moreover, the accidents are taking place in this 

city as till now 495 accidents happened from the beginning of this year 2012 according to 

PMOT. 

         The other thing according to department of transportation in Palestine is that the 

existing public transportation systems cannot be adequate in the near future to cover the 

developing people movement and the huge demands. This requires decision makers and 

engineers to think in new ways and explain the potential for new transit options like the 

streetcars, which will be the focus of this report. Therefore, the main objective of the project 

is to study the streetcar option as a potential solution to reduce the effect of the traffic jam 

problem, and to reduce accident and to facilitate the commuters flow over between the two 

puses, the CBD area and neighborhood surrounding the route like Al -Makhfeyeh, Al Quds 

Open University, Rafidia and Al Arabi Hospitals. Our optimal goal in this project is to 

decrease the dependence of people on the private and personal cars as just in Nablus it has 

23,093 registered vehicles 1,517 taxi and 125 buss according to PMOT and will decrease the 

amount of Petrol used to run the other systems according to a paper prepared by (Abu-Eisheh 

& Al -Sahili;2004). 
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1.4 What is Streetcar? 

 

           A streetcar is a passenger rail vehicle that runs on tracks along public urban streets 

and also sometimes on separate rights of way. It may also run between suburban area, and/or 

between parts inside the city. 

          Streetcars are usually lighter and shorter than conventional trains and rapid transit 

trains. However, the differences between these modes of public transportation are often 

unclear. Some streetcars may also run on ordinary railway tracks, a streetcars way may be 

upgraded to a light rail or a rapid transit line. 

Most streetcars today use electrical power, usually fed by a pantograph; in some cases by a 

sliding shoe on a third rail or trolley pole. If necessary, they may have several power 

systems. Certain types of cable car are also known as streetcars.  

            Another power source is diesel; a few streetcars use electricity in the streets and 

diesel in more rural environments. Also steam and petrol (gasoline) have been used. 

            The very first streetcar (streetcar) was on the Swansea and Mumbles Railway in 

south Wales, UK; it was horse-drawn at first, and later moved by steam and electric power. 

The Mumbles Railway Act was passed by the British Parliament in 1804, and the first 

passenger railway started operating in 1807. The first streetcars, also known as horsecars in 

North America, were built in the United States and developed from city stagecoach lines and 

omnibus lines that picked up and dropped off passengers on a regular route without the need 

to be pre-hired. These streetcars were an animal railway. 

 

1.5 Report Outline: 

 

        The graduation project report consists of six chapters. First, introduction 

and general background about the project, the second chapter includes public 

transportation and case studies about streetcars. Chapter four will include the analysis 

and results. The design of signalized intersection inserted in chapter five. The 

summery of the project and conclusion, and discussion will be in chapter six.  
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2  Public Transportation System: 

 

2.1 In General: 

 

      The world today is showing an unprecedented accelerated development in 

transportation and communication facilities, it was earlier using animals more than using of 

ships, trains and planes and buses public and private, and many more. 

But the question arises why all this attention to transportation? 

And the answer is because of its role in reducing wasting time and energy loss so 

they use transportation systems but pursuit of comfort different transportation systems were 

discovered. 

In order to fight the negative effects of modern technology on nature, people and 

streets, intelligent ideas are taken  into considerations one of them is directing people to use 

public transportation in order to reduce the use of petrol, reduce noise ,reduce delay and 

congestion. 

 

2.2 In Palestine: 

 

There are three ways for public transport in the Palestinian territories this are bus, 

taxis, and shared-taxis, and these types owned by private sector. It is the service that is 

provided for the carriage of passengers and their incidental baggage on established routes 

and fixed schedules at published rate of fare, and available to the general public in urban 

areas or for short distances in rural areas. The number of vehicles licensed in the Ministry of 

Transport in the West Bank during the last of several year until the end of 2011 estimated by 

138644 vehicles shown in Table 2-1, The percentage of public vehicle of the total number 

about 7.4 %. The numbers and the percentages of licensed vehicles in West Bank shown in 

Table 2-1, and Figure 2-1 respectively. (PMOT, 2011). 
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Table 2-1: Number of Vehicle in the West Bank 

Percent of 

Vehicle 

(%) 

Number of 

Vehicles 

Classification of Vehicles 

72.42 100,406 Private vehicles 

6.28 8,706 Taxi 

0.27 373 Motorcycles 

0.43 595 Privacy buses 

0.68 938 Public buses 

0.66 910 Trailers and semi-trailers 

0.66 921 Tractors of agriculture 

0.23 325 Tractors 

18.03 24,999 Trucks and commercial vehicles 

0.34 471 Trucks and commercial vehicles 

 138,644 Sum 

 

 

 

Figure 2-1: Percent of Number Vehicle in West Bank 
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2.2.1 Bus Mode: 

 

The buses system is used to serve large gatherings of passengers over long distances 

within the city and its surroundings. Moreover, in some cities like Nablus they are used 

Intercity bus service which is the public participation mode that connects two cities that 

have a bus service all week days in a fixed route, fixed schedule, and fixed bus fare. An 

example of this is Nablus city which is used to serve passengers inside the city; sine it 

contains high number of traveled students inside. Beside of this, Nablus city contain 

external networks that connect it with neighborhood cities. Intercity bus service is 

provided by private companies; the most principal two companies for the study area of 

this research are Al-Tamimi and Al-Taneeb Bus Companies. The seated capacities are, 

respectively, 41 to 45 and 49 to 53 Passengers. Buses are also very safe. Their accident 

rate of 12 fatalities per 100 billion passenger-miles is more than 100 times than that of 

automobiles. The percentage of buses from total number of vehicles in west bank is 

about 1.11 % shown in Figure 2-1, and Table 2-1, shown in previous page.(Abu Eisheh 

& Issa, 2006); (PMOT, 2011) 

 

2.2.2 Taxi Mode: 

 

Taxis usually used for small gatherings of passengers over short distances within the 

city, its environs and Village. Taxis in general have two types according to service area 

which is intercity taxi and shared taxi.  

The shared-taxi is considered as one of the transit services which providing a transition 

of passengers and their packages from city to village and vice versa from village to city. 

The standard shared-taxi capacities are seven passengers. On the other hand, intercity 

taxis providing transition over short distances within the city and its environs. The 

percentages of taxis of the total number of vehicles in west bank about 6.28 % shown in 

Figure 2-1, and Table 2-1, shown in previous page. (Abu Eisheh & Issa, 2006; PMOT, 

2011) 
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2.2.3 Israeli occupation obstructed transportation system: 

 

 Had not notice developments in public transport during the past years due to lack of 

money set by the National Authority for the development of public transport, the private 

sector is responsible for the ownership of means of public transport and operation, as the 

National Authority relies on private sector initiatives to develop this sector 

cause of the inability of the Palestinian National Authority to support and monitor the 

transportation sector due to the policy of military occupation unfair Israel in cities in the 

West Bank and Gaza Strip since 2000.  (Abu Eisheh & Issa, 2006) 

 

2.3 Why Streetcar: 

 

There are many cities have streetcar system that have either been expanded or initiated 

operation in the past 15 years. At least twice as additional cities have new line or system 

under planning. Streetcars have become popular because they are good at density problem, 

connecting neighborhoods and activity centers. 

 

2.3.1 General Advantages: 

 

Some of the characteristics of modern streetcars include: 

1. Streetcars provide a visible and easy-to-understand routing which attracts new 

users : 

Rail system in general is easy to understand which provide a physical 

presence on street. A rider can stop on the stop station and see where the streetcar 

line come from and where is going. 

 

2. Streetcars attract both  visitors and  local users to transit:  

The fact is that the streetcars are easy to understand, help to attract visitors as 

well as local riders to transit. 
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3. Streetcars are excellent to provide local circulation and transit riders through high 

density locations: 

Streetcars are generally focused on serve area along the design path not just 

moving from it rapidly. To obtain the maximum service that are planning for, 

streetcars have priorities over other vehicles to improve speed on the path and it 

handled a special treatment such as signal preemption and exclusive right-of-way. In 

Nablus, because the streetcar service will be on a vital road, it's necessary to provide 

a transit priority to keep the streetcar moving in a way that allows for transition well.   

  

4. The noise of streetcars is generally perceived to be less disturbing than other 

systems: 

            However, the use of solid axles with wheels fixed to them causes slippage 

between wheels and tracks when negotiating curves. This produces a characteristic 

squeal. 

 

5. High quality and high speed : 

Streetcar has multiple entrances allow it to load faster than other system 

which tend to have a single entrance. In addition to faster acceleration and braking if 

compared with buses if congestion allows. 

 

6. High accessibility:  

The streetcars stops are easily accessible, differ and unlike stations of 

subways and commuter railways placed underground. 

 

7. Better use of space and streets: 

Rights-of-way for streetcars are narrower than for buses. This saves valuable 

space in cities with high population densities and narrow streets. 

8. Accommodate a larger number of passengers: 

            Some streetcars can adapt to the number of passengers by adding more cars 

during rush hour (and removing them during off-peak hours).  

No additional driver is then required for the trip in comparison to buses. In general, 

streetcars provide a higher capacity service than buses. 
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9. Comfortable transportation system: 

        Passenger comfort is normally superior to buses because of controlled 

acceleration and braking and curve easement. Rail transport such as used by 

streetcars provides a smoother ride than road use by buses. Moreover, because 

streetcars run on rails, the ride is far more comfortable than that of a rubber-tired bus. 

Blemishes in the road surface are far less noticeable. 

 

10. Transportation system environment-friendly.  

       Streetcars can run on renewable electricity without the need for very expensive 

and short life batteries. 

 

11. The most nowadays advantage of streetcar is the other road which secluded paths to 

avoid traffic, which often cannot be crossed by other vehicles. 

 

2.3.2 General Disadvantages of Streetcar: 

 

Although streetcar has many advantages it's also has some disadvantages but almost all 

of it can be solved, these disadvantages are as follows: 

 

1. The capital cost is higher than for buses, even though a streetcar usually has a much 

longer lifetime than a bus. 

2. Streetcars can cause speed reduction for other transport modes (buses, cars) when stops 

in the middle of the road while passengers alight or board the streetcar. However, this 

problem can overcome by assigning the stop station in a way to allow other vehicle to 

pass. Likewise, independent path can be used. 

3. When wet, streetcar tracks tend to become slippery and thus dangerous for bicycles and 

motorcycles, especially in traffic in some cases, even cars can be affected.  

4. In the event of a breakdown or accident, or even roadworkôs and maintenance, a whole 

section of the streetcar network can be blocked. But this problem can be reduced by do 

maintenance in peak off hour and weekend days such as Friday. 
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After analyzing project, streetcar was the best system that fit with the goals of project 

that can give the appropriate solution for transit problem.  

In addition, on the following page comparison between streetcar operations to both light rail 

and bus technologies are tabulated in Table 2-2: Streetcar and Bus Technology Comparison. 

The selection of these vehicles to do comparison between them based on to capacity, since 

they are considered the highest and preferable transportation mode to travel. 

 

Table 2-2: Streetcar and Bus Technology Comparison 

(MADISON STREETCAR STUDY, October 2007) 

Characteristic 

 

Light Rail 

 

Streetcar 

 

Bus 

 

Capacity Highest capacity mode. Cars 

hold 66 seated passengers 

plus Standing room for 120. 

Can be strung together in 

multi-car trains to increase 

capacity. 

Medium capacity, 

generally comparable to 

an articulated bus. Seated 

capacity ranges from 

about 40 to 66 passengers. 

Standing capacity for a 

total of between 70 and 

100. 

Low to medium capacity, 

depending 

on size of bus, which can 

range from 

a shuttle to an articulated 

coach. 

Seated capacities are 

typically about 

60 passengers for an 

articulated bus. 

Standing capacity for a total 

of about 

85 passengers. 

Flexibility Not Flexible ï high 

investment 

cost requires much longer life 

Span to recover fixed costs. 

Medium flexibility ï track 

and wire can be relocated 

for lower cost than a light 

rail investment. 

Highest flexibility - buses 

are relatively easy to move 

with minimal infrastructure 

requirements unless 

BRT in dedicated ROW. 

Right-of-Way Generally requires dedicated 

ROW for optimal operations. 

Can operate in street or on 

dedicated ROW. 

Can operate in street or on 

dedicated 

ROW. 



 
 

19 | P a g e 
 

 
 

2013      

 

 LRT: Light Rail Train 

BRT: Bus Rail Train 

 

Ability to Attract 

Choice Riders 

High ï rail services (including 

LRT and streetcar) attract at 

least 15-50% more riders than 

equivalent bus routes and 25- 

75% more choice riders in 

route by-Route comparisons. 

High ï rail services 

(including LRT and 

streetcar) attract 15-50% 

More riders than equivalent 

bus routes, and 25-

75%more choice riders in 

route by-route 

comparisons. 

Low ï Standard bus services 

tend to attract fewer choice 

riders than rail Services. 

Optimal Markets Regional commutes and longer 

distance routes where speed 

and capacity are at a premium. 

Most effective for short, 

local trips, circulator 

service inactivity centers, 

and to provide connections 

to regional services. Closer 

stop spacing, reliability and 

visibility are more 

important than high speed 

or high capacity. 

Can be effective for local and 

long-distance commuter trips 

or other trips that are repeated 

frequently. Also well suited to 

areas where travel demand 

patterns are not yet 

established or are low density. 

Capital Costs 

(infrastructure) 

$50 to $75 M per mile. 

Approximately $60 M per mile 

for Hiawatha LRT. 

$20 - $40 M per mile. Typically less than $200 K 

per mile);Bus Rapid Transit - 

$250K ï $4.5 M per mile 

Vehicle Costs $3-4 M per vehicle $2.5-3 M per vehicle ~$400 K (40-foot coach) 

~$650 K (60-foot articulated 

coach)~$580 K (40-foot 

diesel/electric 

hybrid coach)1 

Operating 

Cost2,3 

Highest operating cost. 

Ranging from $200 to $250 

per hour. 

Medium operating cost ï 

ranging from $100 to $150 

per hour 

Lowest operating cost per 

hour. Large operators average 

about $100 per hour. 
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2.4 Case Studies: 

 

2.4.1 Background and Overview: 

 

2.4.1.1 Portland Streetcar: 

 

In 1990, the city of Portland initiated a feasibility study for the Portland streetcar to 

connect two major areas. In 1999 the project was started and by 2001 the first service was 

occurred, the length of the design route at that time was 2.4 mile double track loop 

connecting University and hospital in Portland. Moreover, the city of Portland has not 

stopped on this limit and progress in route design to improve and connect several areas and 

the progress continuous up to know. Portland Streetcar faces two major problems. The first, 

the topography of the design route has a problem related to grade in time where the 

appropriate slope was 5% whereas the actual grade was 9%. For this reason, the solution of 

problem was using an engine has more power to accommodate this 9% slope. The second, 

after the streetcar was designed it faces an issue with 9% grade since during the fall season 

the leaves drop on the tracks and when there are a lot of leaves the streetcar can slip while 

traveling on these high grades. This problem solved by using or development of the brake 

system. When Portland begun thinks about new transportation system such as streetcar, there 

were many objectives that the new model must achieve. The main goals was 1) use a 

transportation model to increase the quality transit service  2) Connect the city 

neighborhoods with city center by offering high quality of transit.3)Reduce travel time of 

inner city trip, traffic congestion, air pollution, parking demands.(Portland Streetcar System, 

September , 2009) 
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2.4.1.2 Madison Streetcar: 

 

In 1935 the establishing of a street car in Madison was started after some years of decline 

to support the development of high density residential neighborhood like universities, in the 

last years  the passenger was used the public car to travel between the downtown and other 

neighborhood area and this was replaced with streetcar. This project has demonstrated that 

the certainty of a fixed route rail transit line, along with other factor, makes them attractive to 

riders by choice and support vital urban environment. The most important problem that 

Minneapolis face was that the design route of streetcar passes through development land to 

serve the medical centers, which located near downtown, and other places such as relics and 

stories, the problem was solved by interference the authorities in Minneapolis to allow the 

demolition of some buildings. To measure the degree of success for any project, the 

objectives and goals must define then compare the actual with planned. Madison set specific 

goals that project have: 

¶ Promote the redevelopment of lands and existing infrastructure, public services, as 

well as the maintenance and rehabilitation of existing, commercial and industrial 

structures. 

¶ Encourage neighborhood designs that support a range of transportation choices. 

¶ Connect trips between business locations. 

¶ Provide an integrated, efficient and economical transportation system that affords 

mobility and safety while meeting the needs of all citizens. (MADISON 

STREETCAR STUDY, October 2007) 
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2.4.1.3 Minneapolis Streetcar: 

 

The idea of Minneapolis Streetcar was begin in 1946; the study was conducted with 

corporation of ministry of transportation to meet the long term objectives in Minneapolis. 

And by 2006 the Minneapolis streetcar network was extensive, with service continuing 

beyond the city limits. In fact, the network was included major station; as a result, other 

transit system networks are edited to serve these major stations. The most issue that the rout 

of Minneapolis streetcar was not constructed entirely at once, the project divided into several 

parts that because the total cost of project was 740 million dollars. Therefore the cost divided 

to facilitate funding and in order to construct an empiricist part to know and measure its 

success. The design route of streetcar passes through development land to serve the medical 

centers, which located near downtown, and other places such as relics and stories, the 

problem was solved by interference the authorities in Minneapolis to allow the demolition of 

some buildings. The design holds goals such that increase the number of ridership, especially 

by providing an attractive transportation service connecting city neighborhoods with the 

downtown, increase the attractiveness of the transit to new markets by providing a unique 

vehicle, provide connection and distribution between high capacity regional and local 

neighborhoods, enhance the environment by replacing the diesel bus service with clean and 

quiet electric vehicles, and increase and motivate development and redevelopment potential 

around a transit network by providing a transit line with high performance.(Minneapolis 

Streetcar Feasibility Study, December 2007) 
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2.4.1.4 Seattle Streetcar: 

 

In 2004, The Seattle Department of Transportation responded a request of City Council 

to establish a streetcar in Seattle, this study take a preliminary look at what a future streetcar 

could look like. The most important problem in Portland Streetcar was in some sections on 

the design route were non-separated from the street, and this causes a congestion effect on 

the operation of streetcar. This problem was solved by using alternative route and re-

organizes the traffic in these sections. The primary advantages of streetcars are the ability to 

add a visible rail system at a minimum capital investment, and the ability to create a 

circulator that connects into a high capacity transit network without requiring additional 

extension or expansion of the more expensive high capacity mode. Streetcars are also 

popular because they are a good fit for densely developed, pedestrian-oriented, urban 

neighborhoods.(Seattle Streetcar Network , June , 2004) 

¶ In The Case of Nablus: 

 

In recent years, Nablus faces strong congestion along its roads, especially Rafidia 

Street, as a result of increasing the number of cars. Moreover, increasing the number of 

students that accommodated by An-Najah National University in both campuses which is 

approximated by 25,000 student. All of this things make a stand on this issue is ought, so 

they think of new transportation system was begun. After rediscovered the advantages of 

streetcar, as easy transit network, the streetcar has chosen to connect three major stations: 

New Campus, Old Campus, and City Center with a distance route of approximately 3.5 km 

single track loop. 

 

The designed streetcar has goals to achieve such that: 

¶ Use it to transit a lot of student and reduce the delay time to academic classes. 

¶ Link the City Center with two major stations to facilitate student transit to their 

destinations. 

¶ Reduce the passenger congestion that wants to travel along the study path. 
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¶ Previous study about Streetcar in Nablus City: 

The previous study talks about the streetcar trackway in Nablus City from east to west 

to connect the CBD with the proposed garages in the city in the near futre, which are (eastern 

garage and western garage). It's considered vital project if we take into consideration that the 

municipality of Nablus city studying the possibility to move the garages to east and west of 

the city. By combined our project with this project Nablus city will have a wide transit 

trackway which will add a high value to Nablus city since it has a modern transit system 

which is the first step to development in transportation system in Palestine.  Figure 2-2 

shown the track way and the possibility to connection between this project and our project 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure  2-2: integrated streetcar system 

 
















































































































































































































