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Abstract

In this paper, the south - north railway transportation demand and the present situation of
Huning line (from Shanghai to Nanjing) are analyzed, and the important significance and the
main conditions of raising the train speed on Huning line are expounded. Based on the computer
simulation, we also discuss the transportation organization plans, the transportation capacities,
the stage by stage implement programs and the comprehensive social economic benefits on the
condition of raising the train speed on Huning line.

1 INTRODUCTION

1.1 The Present Situation and Properties of South - North Railway Transportation in China

Railway is the national econcmic artery, and it is also the vanguard of national economy.
In China, railway transportation is the mainstay and forerunner in the synthetic transportation
system. For a long time, the railway construction has seriously lagged behind the national
economic development. The railway capacity’s shortage became more and more marked and
cannot meet the needs of the increasing transportation demand. Railway has been a “bottle-
neck” that constrains the development of national economy, which is more prominent in south -
north railway transportation.

The increasing rates of transportation demand are very astonishing. In the area of East and
North China, the transportation volume of passenger and goods increased at the rate of 5~7%
and 8% respectively during the last 40 years, but the mileage of railway increased relative
slowly. In 1952 and 1990, the mileage were 8,618 km and 19,907 km which accounted for
37.6% and 37.3% of all the country’s respectively. Although the mileage had increased more
than one time, the transportation volume of goods had increased more than 11 times at the same
period, which were 57.57 and 6,976.77 million tones accounted for 43.6% and 47.7% of all
country’s transportation volume respectively. The railway capacities can only meet the less than
50% needs of demands monthly in south - north line, and even only about 30% in some sections.
At the same time the quantities of passenger flows to Guangdong and East China in main line
increased at double the speed, and the passenger trains have actually occupied about the half of
total capacities, which competed with freight trains for capacities. In China, the yearly number
of traveling by train per person is less than one time, so that it is very important to organize the
passenger transportation rationally to satisfy the increase of passenger flows in south - north
line. The main characters of railway transportation in south - north line are as follows:

1. The quantity of southbound goods 1s larger than that of northbound goods, and the ratio
between them is 3:1.

2. The quantities of coal and oil account for about 60% of total southbound goods.
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3. According to the forecast, the demand in 2000 will be one time more than that in 1990.
4. Becausc of the economec development, traveling and frequent commuhication of culture,
the south - north passenger flows will increase on large scale and compete with freight

transportation for capacity seriously.

To sum up, the shortage of the south - north railway transportation capacity is very
rigorous, which will inevitably influence on the economic development in the arca of East and
Central South China, furthermore, in the whole national economy.

1.2 The Present Transportation Situation of Huning Line

The Huning district is located in the Yangtse Delta which is noted for “Golden Delta”, and
the local economy development is advanced situated in China. The Huning line is the major part
of Jinghu line (from Beijing to Shanghat) and the main transportation corridor related with other
district. At present, the capacity utilization has been in the state of saturation, and the density of
passenger flow is about six times more than the average density of whole country. With the
intensification of open and reform policy, the economy will develop further, and the economy
and culture will communicate frequently among the cities in Huning district, which will make
the passenger flows increase. At the same time, there numerous scenic and historic spots in
many cities along the line such as Suzhou, Wuxi, Nanjing etc. which attract a large number of
local and foreign tourists and makes tourist industry prosperous. After the five days work
system been set up, many cities in the district have become the ideal places where people spend
the weekend and relax themselves. So, the passenger transportation in Huning line is facing the
serious challenge. But, at present time, the passenger trains in Huning line run at the level as
low as alien trains did in thirty or forty years ago. Lower speed and poorer comfortability are
two urgent problems to be solved. The main features of transportation in Huning line are as
follows:

1. The transportation of passenger and goods among Jiangsu province, Zhejiang province,
Shanghai and inland areas depends mainly on railway. The Fuliji gateway is the main “bottle
neck” in Jinghu line througlr which the northern goods transport to the East coastal area.

2. Of all kinds of transportation methods, Huning line undertakes a large proportion of
turnover quantities of passenger and goods.

3. The utilization rate of capacity has been exceeded 90%, and the density of trains is
highest of all country. The increasing flexible coefficient of transportation quantity is only 0.1,
which is the lowest in China. Furthermore, the transportation quantity has been increasing at the
rate of 6% to 7%.

4. With the fully opened and developed in Pudong district, Shanghai, the new passenger
and goods flows will mainly rely on raitway.

2 THE SIGNIFICANCE AND PRIMARY CONDITIONS OF RAISING THE TRAIN
SPEED ON HUNING LINE

2.1 The Significance of Raising the Train Speed on Huning Line

To transport passengers at high speed is one of the main symbols of railway modernization.
All of the countries in the world regarded raising the train speed as an important strategy
_ problem of constructing transportation corridor among the metropolitans and main economic
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area, which has vast social and economic effects. So they pay more attention to raising the train

speed, especially passenger train’s.

Currently, our passenger trains, whatever they are called express, special express and etc.,
in fact, from the angle of speed can only be called ordinary trains. Except Guangshen line (from
Guangzhou to Shenzheng) which is called pro-high-speed line, even on the Jinhu line, on which
the passenger trains run most fast, the highest speed of passenger train is only 110 km/h and
traveling speed is 86 km/h. On Huning line the shortest up passenger train’s running time is 3
hours and 18 min. and average traveling speed is 92 km/h, down’s is 3 hours and 31 min. and
83.6 km/h. The highest speed of freight train is 70 km/h.

With the development of the socialist market economy, the competition among different
means of transport is becoming more and more drastic. In recent years, the highway and airline
have developed rapidly. Because beginning later and being short of funds, the high speed
railway is progressing slowly, and it is difficult for railway to satisfy the passenger’s demand on
speed. The railway is facing the loss of passenger flows and passenger transportation market.
The situations of Shengda line (from Shengyang to Dalian, Liaoning province) and Changjiu
line (from Nanchang to Jiujiang. Jiangxi province) have testified the points. The Huning
highway will be completed in 1997. Then the traveling time by car will be less than 3 hours, and
the competition between railway and highway could not be avoided. So, it is of great urgency to
raise the train speed. The railway ministry has decided to raise the train speed in several main
lines and to put into effect in Huning linc at first. This decision will be advantageous to
competition of railway in transportation market, promoting technology progress and enhancing
the capacity, and it will be a milestone in the modern railway history.

2.2 The Primary Conditions of Raising the Train Speed in Huning Line

1. Better condlitions of line. In Europe the highest train speed reached 140-160 kivh forty
years ago, and the technology used by these railway lines was conventional. In Huning line, the
condition of plane and vertical section is better, the track structure is seamless line of 60 kg/m
rail, and the permitting specd has been 120 kmvh. So, it is possible to raise the train speed to
140-160 km/h from the angle of track structure.

2. In the area along Huning line, the economy is flourishing, people’s live level is higher,
and the demand on the fast passenger train is larger.

3. The quality of workers is higher, and the foundation of management is stronger.

3. THE TRANSPORTATION ORGANIZATION PROGRAMS OF RAISING THE TRAIN
SPEED ON HUNING LINE

3.1 The Programs of Fast Trains at the Initial Stage of Raising the Train Speed

At the initial stage, the fast trains can be drawn in train diagram by means of taking out the
ordinary trains in the ratio of one to one. Two main methods are “replacing” and “drawing and
taking out”.

1. Replacing. In the current train working diagram, we can replace the ordinary trains by
fast trains and make suitable adjustment on the leaving and arriving time. This method is easier,
and has the less negative effects on the other trains. The replaced trains can be the trains which
have the higher traveling speed among ordinary trains or tourist trains. Because the tourist
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trains are very popular, these passenger flows will become the fast passenger flows naturally,
and it won’t result in the decreasing of passenger flows.

2. Drawing and taking out. By means of this method we can choose the periods, which
have smaller influence on the other trains and better leaving and arr_iving time, to draw the fast

train running lines and to take out ordinary train running lines in the ratio of one to one. By
means of this method the moving equipment and goods capacity can be utilized better.

3.2 The Programs of Fast Train at the Middle and Future Stage of Raising the Train Speed

At the middle and future stage, we can adapt the balanced and centralized methods to draw
fast trains in the train diagram, for the number of fast trains is large.

1. The balanced drawing method. The fast trains leaves at a certain interval from the two
ending stations during the time period from 7:00 a.m. to 9:00 p.m. By means of this method the
demands of passenger can be satisfied to the utmost, and the passenger flows can be attracted.

2 The centralized method. To divide the daytime into several periods (generally there are
morning, afternoon and evening peak hours), the fast trains leaves centrally at the certain
interval from the two ending stations in every period. The moring peak hours is from 7:00 to
10:00, afternoon’s from 11:30 to 14:30 and evening’s from 17:00 to 20:00. Justifying the
distance, cities public traffic, airline and highway, these three peak hours could be changed.
During the period of peak hours, the leaving interval of fast trains can be determined according
to the quantities of fast train, the station lines, the platform and waiting condition. The long,
middle and short distance fast trains leave alternately. By means of this method the passenger
flows during the peak hours can be attracted and the influenced period can be reduced to the

utmost.

4 THE CAPACITIES AFTER RAISING THE TRAIN SPEED AND STAGE BY STAGE
IMPLEMENT PROGRAMS ON HUNING LINE

4.1 The Capacities After Raising the Train Speed on Huning Line

We calculated the capacitics after raising the train speed on Huning line by means of
computer simulation.

At the initial stage, the extra deduction coefficient of fast train is about 1.7, and the
average quantity of influenced ordinary trains and time are 3.4 and 17.27 min. respectively,
which proved that the influence of fast trains can be reduced to the minimum degree with
rational organization.

At the middle and future stage, when the quantity of fast trains is small the balanced
drawing method is more favorable than the centralized drawing method, on the contrary, the
centralized drawing method is better. When the quantities of the fast train increase gradually to
a certain extent, the capacities keep an equal trend to the present capacities basically. But with
the quantities of the fast train increasing further, the capacitics will be improved slightly, just
because a large portion of fast trains will run by centralized drawing method in the daytime. So,
there exists a suitable critical quantity of the fast trains from the angle of capacity. It should be
considered to match the passenger trains with the freight trains in the speed. If the interval of
two trains is curtailed to 7 min., the capacities will be improved a lot, 7.e. with the high speed
and high density the capacity can be improved to a large extent.
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4.2 The Stage by Stage Implement Programs of Raising the Train Speed on Huning Line

Raising the train speed on busy line can be implemented stage by stage. According to the
number of fast trains, the stages can be divided into a few number stage, the increasing stage
and the large number stage. There are different goals and technical organization plans at every
stage. At a few number stage, the main goal is to gain the operation experience and to attract
passenger flows, so it is necessary to determine the suitable price of fast train ticket, to provide
comfortable and convenient service (including buying ticket, waiting and traveling) and to
manage “train market”. At the increasing stage, the main goal is to stabilize the passenger flows
further and to achieve better economic benefits. Considering the adjustment of train diagram in
whole railway, we can increase the number of fast trains steadily and raise the speed of all trains
to 135 km/h gradually, which will make the foundation for raising the train speed widespread.
When the all conditions are favorable, we can raise the speed of passenger and freight trains at
the same time and shorten the train interval to 7 minutes, which will enhance a great quantity of
railway capacity and gain better economic benefits in fierce competition of transportation

market.

5. COMPREHENSIVE SOCIAL AND ECONOMIC BENEFITS OF RAISING THE TRAIN
SPEED ON HUNING LINE

The operation costs added in raising the train speed are basically as follows: the
expenditure on increased and rebuilt line, locomotives and wagons, the cost of fucl and the
depreciation funds, e.g. the investment on crossings, bridges, track, roadbed and etc.. The cost
related to worker and management does not change.

The economic benefit gained by raising the train speed is mainly the income of ticket. The
current price of tourist train ticket from Shanghai to Nanjing is 45 RMB. After raising the train
speed, the traveling time from Shanghai to Nanjing is shortened by 1.5 hours, meanwhile, and
by improving ticket sale, waiting and other service, the non-traveling time will be saved by 2
hours, so the total saved time is about 3.5 hours. In Huning area, the average time value is §.24
RMB/person-hour (according to 1994 China Statistics Almanac and Jiangsu Province
Almanac), so the opportunity cost of buying ticket is about 30 RMB. According to the results of
investigation, 68% passengers think that the major problem is difficulty in buying ticket, and the
queuing time for buying ticket is up to 3 hours. After solving the problem of buying ticket, the
price of fast train ticket can be enhanced on the basis of current price. At the same time, after
raising the train speed, the railway will satisfy the new demand of passenger and divert the
railway’s figure, which will play an important role in the competition with Huning highway on
speed, comfortableness and convenience.

On the basis of above analyses, if the quantity of the fast trains per day is 1 and the
discount rate is 10%, the total adding revenue is 1.603 billion RMB after 5 years, and we can
recoup capital outlay in 5 years. If the quantity of the fast trains per day is 2, the total adding
revenue is 1.468 billion RMB after 2 years, and we can recoup capital outlay in 2.5 years.

The above calculation does not include the adding revenue gained by raising the freight
trains. It will largely cut down the traveling time of goods and bring about vast social and
economic benefits to. Because of the vast freight transportation volume on Huning line, it is
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apparent that the adding value is rather large.

' For a long time, the condition of the railway transportation in Jiangsu, Zhejiang and
Shanghai can not meet the needs of market economy and restrict the development of economy in
Shanghai and its circumference to a certain extent. After raising the train speed on the Huning
line, according to the practical situation we can raise the train speed on Huhang line (from
Shanghai to Hangzhou). On the basis of existent airline and highway, the fast external railway
corridor can be formed, which will make the contents of transportation richer. This kind of
three-dimensional transportation system will be helpful to better the investment condition,
improve the attraction as well as the figure and position of Shanghai as an international city. At
the same time, the comprehensive transportation system headed by Shanghai in Yangtse Delta
can be established.

According to the development plan of the national economy, Shanghai’s GDP will reach
the level of moderate developed country. The fast railway, owing to comfortableness, fastness,
cleanness, punctuality and convenience, will adapt to the demands of modernization society, and
satisfy the high level consume of people living in Shanghai and its adjacent area, and benefit to
improvement of people’s material life and culture grade.

6. CONCLUSION

Based on Huning line, this paper analyses the transportation organization and
comprehensive social economic benefits on the condition of raising the train speed. The main
conclusions are as follows:

1. Under the condition that passenger trains and freight trains run on the same line, the fast
train will influence the ordinary trains and decrease the capacities. Therefore, at the initial stage,
according to the capacities and objective demands of passenger flows, a fewer fast trains should
be drawn in the train diagram in the ratio of 1:1, i.e. draw one fast train and take out one
ordinary train.

2. Raising the train speed on busy line is one of the important measures, which will be
helpful to increasing the railway’s competition, enhancing the capacity and promoting the
progress of science and technology. According to the practical situation, it can be divided into
three stages to fulfill, i.e. a few number stage, the increasing stage and the large number stage.
In every different stage, we can use different measures of service and technical organization in
order to enhance capacity greatly and gain better comprehensive social and economic benefits.

3. After raising the train speed on busy line, it is very important to use advanced
technology and management in operation. So, we suggest that to establish automatic train
adjusting and controlling system based on the computer. _

4. Raising the train speed on busy line will bring about vast comprehensive social
economic benefits and can recoup capital funds rapidly. With the quantity of fast trains
increasing and the speed of all passenger trains and freight trains raising, the benefits will be
more remarkable.
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