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Abstract— Transportation systems play a significant role in 

the healthy development and functioning of Communities 

from the local to national levels in India. There is need for 

new and improved transportation systems in India. Cities 

play a vital role in promoting economic growth and 

prosperity. The development of cities largely depends upon 

their physical, social, and infrastructure. Commuters in the 

cities are faced with acute road congestion, rising air 

pollution, and a high level of accident risk. These problems 

cannot be solved without a concise and sound urban 

transport approach, to deal with such problem Monorail is a 

good solution.  
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I. INTRODUCTION 

Due to urbanization, there is a huge increase in the vehicular 

population on the urban corridors. In India, transportation 

demand in urban areas continues to increase rapidly as a 

result of both population growth and changes in travel 

patterns. The transportation facility is should be such that it 

reduces the need to travel by personalized modes and boost 

the public transport system. Monorails are the cheapest way 

of adding grade-separated, high-capacity public transport 

over the congestion on the ground. They are also totally 

independent of existing tram, train and bus systems. 

Monorail system works to make all aspects of transportation 

safer, more efficient, and more cost-effective. 

A. Definition of Monorail: 

The monorail society defines monorail as “A single rail 

serving as a track for passenger or freight vehicles. In most 

cases rail is elevated, but monorails can also run at grade, 

below grade or in subway tunnels. Vehicles are either 

suspended from or straddle a narrow guideway. Monorail 

vehicles are wider than the guideway that supports them.” 

B. History of Monorails: 

The first monorail was made in Russia in 1820 by Ivan 

Elmanov. Many attempts to imply monorail as alternatives 

to conventional railways have been made since 19th century. 

Around 1879 a "one-rail" system was proposed 

independently by Haddon and by Stringfellow, which used 

an inverted "/\" rail. It was intended for military use, but was 

also seen to have civilian use as a "cheap railway." A 

highspeed monorail using the Lartigue system was proposed 

in 1901 between Liverpool and Manchester. 

In 1910, the Brennan gyroscopic monorail was 

considered for use to a coal mine in Alaska. In 1956, the 

first monorail to operate in the US began test operations in 

Houston, Texas. From the 1980s, with the rise of traffic 

congestion and urbanization, monorails have experienced 

resurgence in interest for mass transit usage, notable from 

the early use by Japan. Tokyo Monorail, one of the world's 

busiest, averages 127,000 passengers per day and has served 

over 1.5 billion passengers since 1964. Monorails have seen 

continuing use in niche shuttle markets and amusement 

parks. 

Modern mass transit monorail systems use 

developments of the ALWEG beam and tyre approach, with 

only two suspended types in large use. Monorail 

configurations have also been adopted by maglev trains. 

Chongqing Rail Transit in China has adopted a unique 

ALWEG-based design with rolling stock is much wider than 

most monorails, with capacity comparable to heavy rail. 

This is because Chongqing is criss-crossed by numerous 

hills, mountains and rivers, therefore tunneling are not 

feasible except in some cases (Line 1 and future Line 6) due 

to the extreme depth involved. 

 India is developing monorails in several cities for mass 

rapid transit with Mumbai Monorail had been started from 

February 2014.  

In December 2014, the government of Malta 

proposed a monorail system to the European Commission as 

an infrastructural project to benefit from EU funding. The 

network would be 76 km  long, which would make it the 

longest monorail network in the world. 

C. Types of Monorail: 

1) Monorail (Schwebebahn): 

The first generally recognized monorail was the 

Schwebebahn (“swaying railroad”) in Wuppertal, Germany. 

It is the only true “mono-rail.” A single steel rail is 

suspended from an elevated structure along which a single 

rail runs.  

 
Fig. 1: Schwebebahn in Wuppertal, Germany (1901) Source: 

Alweg Archives 

2) Suspended Monorail (Safege Type): 

In this type the single rail is replaced by a hollowed-out 

concrete or steel beam, and rubber tires are used instead of 

metal wheels. 
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Fig. 2: Chiba, Japan “Townliner” Suspended Monorail. 

Source: The Monorail Society 

3) Straddle Monorail: 

The straddle monorail is by far the most common monorail 

type that has been put into operation. It is visually probably 

the most pleasing type and fits into urban environments 

better than suspended monorails which normally need to be 

taller to allow for the necessary vehicular clearance under 

the train. The straddle or sometimes “Pendulum” monorail is 

composed of a train running on a concrete or steel 

guideway. The train’s load bearing tires run on top of the 

guideway beam while the guidance tires run along the two 

sides of the said beam. 

 
Fig. 3: Seattle Alweg Monorail—Straddle Monorail (1962). 

Source: The Monorail Society 

4) Cantilevered Monorail: 

The cantilevered or side-straddle monorail is similar in 

appearance and operation to the straddle monorail. 

However, trains going in opposite directions can share a 

single (but rather large) beam since cantilevered monorails 

are balanced by wheels on surfaces found on the sides of 

beam. 

 
Fig. 4: Owen Transit cantilevered monorail. Source: The 

Monorail Society 

D. Characteristics of Monorail: 

 A grade separated. 

 It is adaptable. 

 Cost Effective. 

 Safety. 

 Rubber tired traction on concrete surface /steel 

rails. 

 Energy consumption is 25% to 30% greater than 

rail technology. 

 Rubber tire has higher acceleration and breaking.  

 Rapid and reliable. 

 Rubber tired traction can overcome gradients of 

more than 15%. 

 Noise does not produce pollution. 

 Congestion Impacts. 

 Workforce Development. 

E. Operational Characteristics: 

 Power: On board electric motor power shoe behind 

skirt pick up electricity. 

 Speed: Generally 20 to 30 mph.                   

 Ride: Superior than cars and buses.                       

 Switching: are extremely important. 

 Weight: 8 to 11 metric tons/axle. 

 Columns: Technologically 120 ft /36 mt span 

supported by 36 inch /.91 mt dia 30 ft /9.15 mt 

column. 

 Straddle bent are given when crossing are very 

wide. 

F. Some World Monorail: 

YEA

R 

LOCATIO

N -

COUNTRY 

TYPES 
LENGT

H (km) 
PURPOSE 

1824 London UK 
ELEVATE

D 
15 Freight 

1901 
Wuppertal 

Germany 

Straddle 

beam 
13.3 Passenger 

1961 Torino Italy 
Straddle 

beam 
1.16 Passenger 

1988 Osaka Japan 
Straddle 

beam 
21.2 Passenger 

1988 
Chhiba 

Japan 
Suspended 15.2 Passenger 

2003 

Naha 

Okinawa 

Japan 

Straddle 

beam 
12.8 Passenger 

2004 
Shanghai 

China 

Magnetic 

levitation 
30.5 

Commercia

l 

2005 

2011 

Line 2 

Chongqing 

China 

Line 3 

Straddle 

beam 
74.7 Passenger 

2014 
Mumbai 

India 

Straddle 

beam 
9 Passenger 

II. OVERVIEW OF SOME MONORAIL TRANSIT SYSTEM 

A. Wuppertal Suspension Railway: 

The   Suspension Railway is a suspension railway in 

Wuppertal, Germany.Its full name is "Electric Elevated 

Railway (Suspension Railway) Installation, Eugen Langen 

System” It is the oldest electric elevated railway with 
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hanging cars in the world and is a unique system. The 

suspension railway runs along a route of 13.3 kilometres, at 

a height of about 12 metres (39 ft) above the river Wupper 

between Oberbarmen and Sonnborner Straße (10 

kilometres) and about 8 metres (26 ft) above the valley road 

between Sonnborner Straße and Vohwinkel (3.3 kilometres 

or 2.1 miles). The entire trip takes about 30 minutes. It is the 

oldest line still in service. 

1) Salient Features of Wuppertal Suspension Railway: 

Wuppertal Suspension Railway 

Types Straddle beam 

Number of lines 1 

Number of stations 20 

Daily ridership 82000 

B. Chongqing Rail Transit: 

The Chongqing Rail Transit (CRT) also known as 

Chongqing Metro is a metro system in Chongqing, China 

that has been in operation since 2005. CRT serves 

transportation needs in the city's main business and 

entertainment downtown areas. It is one of only three urban-

rail metro systems in operation in the west of China, the 

others being Chengdu Metro, and Xi'an Metro which opened 

in 2010 and 2011, respectively. As of May 2013, CRT 

consists of four lines, Lines 2 and 3 are monorails. Line 3, 

Chongqing Rail Transit, 682,800 passengers per day (2014 

Daily Avg.). Busiest line: Largest system: Chongqing Rail 

Transit (Line 2 & 3), 80.0 km. Longest straddle-beam line: 

Line 3, Chongqing Rail Transit, 55.5 km. 

1) Salient Features of Chongqing Rail Transit: 

Chongqing Rail Transit 

Types Straddle beam 

Number of lines 4 

Number of stations 114 

Daily ridership 
1.3701 million (2014 Avg.) 

2.3 million (2014 Peak) 

C. Mumbai Monorail: 

The Mumbai Monorail is a monorail system in the city of 

Mumbai, India, part of a major expansion of public transport 

in the city. The project was implemented by the Mumbai 

Metropolitan Region Development Authority (MMRDA), 

along with a consortium of Mumbai-based conglomerate 

Larsen & Toubro and the Malaysian infrastructure firm 

Scomi Engineering Bhd. It is the first monorail in India 

since the Kundala Valley Railway and Patiala State 

Monorail Trainways were closed in the 1920s.Construction 

began in 2009 and the first operational line, between Wadala 

Depot and Chembur, was opened to the public on 2 

February 2014.Trains were run from 7am to 3pm IST in the 

initial stages, now extended to operate for 14 hours, from 6 

am to 8 pm, from 15 April 2014. 

1) Salient Features of Mumbai Monorail: 

Mumbai Monorail 

Types Straddle beam 

Number of lines 1 

Number of stations 14 

Daily ridership 125,000 

No. Of Vehicles 6 

Train Length 4 Coaches 

Headway 15 Minutes 

Average speed 32 km/h 

Top Speed m/h 

D. Shanghai Maglev Train China: 

The Shanghai Maglev Train or Shanghai Transrapid is a 

magnetic levitation train, or maglev line that operates in 

Shanghai, China. The line is the first commercially operated 

high-speed magnetic levitation line in the world. 

Construction of the line began in March 1, 2001 and public 

commercial service commenced on 1 January 2004. The 

train line was designed to connect Shanghai Pudong 

International Airport and the outskirts of central Pudong 

where passengers could interchange to the Shanghai Metro 

to continue their trip to the city center. It is the longest 

maglev line of 30.5 km. 

1) Salient Features of Shanghai Maglev Train: 

Shanghai Maglev Train 

Types Magnetic levitation 

Number of lines 1 

Number of stations 2 

Daily ridership 249000 

E. The Chiba Urban Monorail: 

The Chiba Urban Monorail is a two-line suspended 

monorail system located in Chiba, Chiba Prefecture, Japanis 

largest suspended system of 15.2 km. Line 1 connects Chiba 

Minato Station and Kencho-mae Station by a 3.2 km 

multiple-track route. Line 2 connects Chiba Station and 

Chishiro-dai Station. Operating at 1500 VDC, trains make 

11 intermediate stops on the 12.0 km multiple-track route. 

1) Salient Features of Chiba Urban Monorail: 

Chiba Urban Monorail 

Types suspended 

Number of lines 2 

Number of stations 18 

Daily ridership 45430 (2008) 

III. MINUTIAE ABOUT MONORAIL AND METRO  

Monorail is a suitable system for urban transportation. There 

are many opportunities for us to introduce monorail systems 

in India, with its congested cities, where alignment of metro 

routes is not always possible, monorail is the another good 

alternative. To cater such a large urban population, India 

needs a comprehensive, sustainable and integrated rail 

transportation system. 

A. Some Differences between Monorail and Metro: 

MONO RAIL METRO RAIL 

A monorail, in simple 

terms, is an electric 

powered car that runs on 

an elevated concrete 

beam 

It is an electric powered train 

that runs on over ground, 

ground or underground. 

runs on single rail 
runs on 2 rails like all other 

trains. 

Suitable in feeding 

suburban areas 

Suitable in Congested metro 

cities. 

Mono Rail can carry upto 

700 people at a time. 

Metro Rail can carry thousands 

of people. 

It consumes minimal 

space. 
It consumes more space. 

Mono rail can go in Metro Rail cannot go in busy, 

http://en.wikipedia.org/wiki/Magnetic_levitation


Monorail a Guided System Be an Approving Transit System in Developing Countries like India 

 (IJSRD/Vol. 3/Issue 03/2015/158) 

 

 All rights reserved by www.ijsrd.com 660 

congested short streets. 

 

overcrowded street. 

Cost of construction per 

km Less. 

Cost of construction per km 

More. 

Moves slowly than Metro 

Rail. 

 

slowly Metro Rail can travel at 

higher speed than Mono Rail 

Track is mostly built on 

over ground. 

Smart feature of metro rail is 

that the track is on ground, 

underground and over ground 

depending upon availability of 

space. 

Looking at all aspects it can be said that, Metros 

and Monorail are complimentary to each other and one is 

not a substitute for the other; each has its own advantages 

and disadvantages. For cities having population five million, 

monorail is the ideal mode of transport. For denser cities, 

monorail can ideally serve as the feeder line that brings 

passengers in and takes them out of the Metro network. 

IV. INDIAN SCENARIO      

Monorail is best suitable for 6 to 50 kms. It means that for 

small distance it can serve in optimally because we can 

provide stations at distance from 0.5 to 3.5 kms which is at 

present best suits to urban conditions of India. For, Tier II 

cities of India like Kozhikode,Vadodara, Madurai, Tiruchi, 

Koimbatore, etc.  Monorail would be cost effective & a 

perfect option. Kozhikode is the best example of it. 

India has different geographical and climatic 

conditions in such conditions monorail has greater 

advantage over conventional rail. It is cost effective over 

tunneling, saves urban space. It acts as small bridges in 

sensitive spots.  

Indian cities growing towards high pollutant cities 

so to reduce the effect of pollution the public transportation 

plays an important role. It is also important to understand 

that it requires both an increase in quantity as well as quality 

of public transport. Therefore, the best suited approach to 

increase the efficiency of urban transportation system in 

India would be to integrate the various modes of public 

transport flawlessly, including intermediate public transport. 

V. CONCLUSION 

Transport systems are among the various factors affecting 

the quality of life and safety in a city. The urban transport 

situation in large cities in India is worsening. The worsening 

is more prevalent in metropolitan cities where there is an 

excessive concentration of vehicles, high air pollution, and a 

high accident risk. With improvement in technology and 

higher passenger capacity options, the cost of construction 

of a monorail network has come down and as well as the 

quality of service has grown very high. Monorail is best 

suitable for Indian tier II cities where the cities have 

minimum urban space and population around 5 million. 

Monorail is best suitable for 6 to 50 kms. It mean that for 

small distance it can serve in optimally because we can 

provide stations at distance from 0.5 to 3.5 kms which is at 

present best suits to urban conditions of India.And for Metro 

cities, an integration of Metrorail & Monorail should be 

preferred for optimum performance. The best example of 

this integration is Chongqing. Generally, every city needs 

some landscaping in it. In that case Monorails’ aesthetics are 

less questionable because they are integral part of modern 

architecture. The problem is to move large numbers of 

people in less time with using minimum urban space. So for 

that, it can be said that monorail can be part of the solution 

for the Indian urban cities. 
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