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} Traffic flows (in pcu/day) and traffic growth,
arising from all the work, are shown opposite:
The investment implications are large: for the
study period to 2020, we proposed a network
expansion of 5,800km of expressways. The
proposed expressway network comprises five
vertical and nine horizontal routes, seven
connective links and eleven river crossings.

Our conclusion is that to sustain China's
economic expansion, the country requires an
efficient highway network. Despite the
challenges and risks involved, there are still
many opportunities for financially viable and
environmentally sustainable road development
in China. To evaluate the viability of a network
development/expansion plan, key factors affecting
the project return must be examined carefully at
the early stages of any project. The proper use of
the traffic forecasting model (the four-stage
modeling procedure) as an evaluation tool is
crucial to successfully planning an expressway
network project. Robust traffic forecasts and
comprehensive transport plans are the key. il

Yangtze River Crossings

Nanjing Region

Zhenjiang/Yangzhou /Taizhou Region
Changzhou/Wuxi Region
Suzhou/Nantong Region

Total Traffic Across Yangtze River

2003 2030 Growth Factor
116,000 460,000 4

18,000 290,000 16

60,000 141,000 2

29,000 213,000 7

223,000 1,104,000 5

Main Transport Corridors of Jiangsu Province

Lianyungang-Xuzhou
Coastal (North of River)
Coastal (South of River)
Beijing-Shanghai

Along Yangtze River
Nanjing-Xuzhou
Shanghai-Nanjing
Nanjing-Hangzhou
Shanghai-Yixing

2003 2030 Growth Factor
20,000 58,000 3
23,000 119,000 5
41,000 180,000 4
31,000 111,000 4
79,000 119,000 2
18,000 96,000 6
67,000 239,000 4
27,000 83,000 3
31,000 83,000 5]

Allison Daniello wins IRF Stu

dent Essay Competition

Students from nearly two dozen universities entered the 2008 IRF Essay Competition. Each student was asked
to submit an essay which addressed a topic under this year's theme of road safety

he winner was Allison
TDaniello, a junior

mechanical engineering
student at Virginia Tech. She
completed her paper, titled
'Motorcycle-Guardrail Crashes:
How can the risk of severe
injury and fatality be reduced?'
under the supervision of Dr

Clay Gabler. Her work was
selected by a panel of
international judges with
expertise in the road industry.
Daniello will receive her
grand prize of US$3,000 during
the IRF Awards Program being
held 12 January, 2009 at the
Mayflower hotel in Washington

professors.

DC. As her academic
supervisor, Dr Gabler will be
awarded the $1,000 prize for

The three $1,000 runners-up
in the competition were:
Christopher Lindsey from
Georgia Tech; Christine Conron
and Chiara Silvestri from

Worcester Polytechnic Institute,
and, Chung-Jen Hsu from the
University of Nebraska-Lincoln.

An abridged version of
Allison Daniello's essay is
reproduced here.

o The full version is at:
www.irfnews.org Essay Competition.

Motorcycle-Guardrail Crashes: How can the
risk of severe injury and fatality be reduced?

The problem: motorcyclist fatalities can occur
from a variety of accidents. But in the United
States in 2005, motorcyclists comprised 42% of
fatalities due to guardrail collisions, whereas
only 3% of vehicles on the roads were
motorcycles (Gabler, 2007). More motorcyclists
were Kkilled in guardrail collisions than
passengers of any other vehicle type in 2005
(Gabler, 2007). Guardrails cannot simply be
removed to protect motorcyclists. However,
improvements need to be made in several areas
in order to keep motorcyclists, as well as car
occupants, safe in guardrail collisions.
Research has been conducted in Europe and
Australia to reduce the number and severity of
injuries and fatalities incurred from collisions
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with roadside barriers, including motorcyclists.
However, to date, little has been done to address
the issue in the United States.

Injury countermeasures: shielding
motorcyclists from the posts of the guardrail is
an effective way to reduce the severity of injuries
and the fatality rate since posts are the most
hazardous component. The I-beam shaped post
is the most commonly used; however, it also
contains the most edges and narrow faces. The
key things are to reduce the chances of collisions
with such faces and to spread/absorb impact
energy. For example, SEC-Envel metal shields
have been used in France since 1997 and
approximately 500km were installed across
France by the year 2000 (FEMA 2000).
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Metal shield developed by SEC-Envel. The flexible
metal covers the hazardous posts and prevents
motorcyclists from colliding with them (FEMA,
2000 [left] and Limi et al., 2008 [right]).

The Plastrail by Sodilor is another guardrail
modifier made in France. The Mototub by Sodirel
is similar to the Plastrail; however, it is
fabricated from 70% recycled material (FEMA,
2000).

Neopolene impact attenuators significantly
reduce the severity of injuries, though they are
most effective in collisions occurring between 50
and 60km/hour (Domhan, 1987). In testing done
with cadavers it was found that the injuries were
significantly less severe when impact attenuators
were used (Jessl, 1985 and Schuler, 1985, cited
in Duncan et al., 2000). The shape of the post
itself can also be altered to reduce energy
concentration and thus the severity of an injury
caused upon collision. Posts with cross sections
other than 'I' have been used to reduce the
severity of injuries (Duncan et al., 2000).
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Cost and Feasibility: it is not economically
beneficial to modify all guardrails to be
motorcycle friendly. However, if only ten percent
of guardrails were made motorcycle friendly, the
additional safety measures would be cost
effective (Domhan, 1987).

Thus, black spots need to be targeted for
barrier improvement. For example, in Germany
several stretches of roadway seen to be
hazardous were equipped with improved barrier
systems. But other actions must be taken in
conjunction, because barrier improvements are
too expensive to implement on every guardrail.

International Motorcycle Initiatives: a stretch
of Highway RV 32 in Norway was opened this
year, modified to incorporate safety measures for
motorcyclists that are usually overlooked in road
design (FEMA, 2008). France has allocated over
Euros 5 million/year to improve crash barriers
around hazardous curves, and for the fitting of
motorcycle friendly devices in blackspots.
Utrecht in the Netherlands decided to install only
motorcycle friendly barriers when new barriers
are erected (Baird et al., 2005). If the United
States were to take similar action, the severity of
motorcycle crashes, as well as the frequency of
fatal motorcycle crashes, could be significantly
reduced. The information and technology is
available in order to make a difference; however,
the initiative needs to be taken.

Recommendations: the guardrail issue has
not gained widespread attention in the United
States and the seriousness of this issue needs to
be emphasized in order for it to gain recognition.
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Guidelines have been established by the
National Highway Traffic Safety Administration
(NHTSA) for state motorcycle safety programs.
The larger effort is concentrated on personal
protection equipment, training, drunk-driving,
and law enforcement (NHTSA, 2006). These
actions are all beneficial; they can prevent
several different types of fatal accidents.
Training strengthens the skills required when
braking, cornering, and swerving (MSF, 2000).
Increased law enforcement would ensure that
more people are driving sober and obeying
speed limits.

However, of the 224 motorcyclists fatally
injured from a guardrail collision in 2005 in the
United States, more than two-thirds were
wearing their helmets (Gabler, 2007). Thus,
helmet usage is not the best preventative
measure in the event of a guardrail collision.
Though the preventative measures being taken
are effective, other means of protecting
motorcyclists must also be considered. Raising
the awareness of the issue in the United States,
as the Federation of European Motorcyclists'
Associations (FEMA) has done in Europe, would
lead to more protective efforts.

Regulations need to be set that consider
motorcyclists in the design and testing of
barriers. Motorcyclists have not, thus far, been
considered in the international standard testing
methods of roadside barriers (Gowan, 1996,
cited in Duncan et al., 2000). But, in 2005 Spain
pioneered the development of a barrier-
motorcyclist crash test which takes the first step
toward such an international standard
(Perandones et al., 2008). Aside from regulations
providing safety to motorcyclists, implementing
motorcycle safe barriers from the beginning of a
project would be cost effective. With proper
safety measures taken, the need to revisit a road
to make modifications is eliminated, reducing
future construction costs.

Conclusion: barriers have been proven to be
extremely beneficial to car occupants, but these
barriers could cause more severe injuries to
motorcyclists than would be incurred if the
barrier was not present. Implied barrier
modifications are used mostly in Europe. The
United States needs to start protecting its own
motorcyclists, modifying barriers in black spots,
increasing awareness of the issue at home, and
setting regulations on barriers to ensure that
new barriers are motorcycle friendly. The means
of protecting hundreds of people each year exist.
They need to be acted upon in order to start
saving lives. B

Galileo and EGNOS discussion

The first MENTORE event 'Galileo & EGNOS
for Public Interest Services'on 25 November in
Brussels, Belgium, will show the contribution to

For more information contact the

MENTORE Secretariat:

International Road Federation (IRF) - Brussels
Programme Centre

Tel: + 32 2 644 58 77

Fax: + 32 2 647 59 34

Email: info@irfnet.eu
http://www.gnsstracking.eu

services of public interest brought by Galileo
and EGNOS; discuss and forecast a regulatory
scenario for GNSS and tackle key issues such as
privacy in regulated services, liability and
Service Level Agreements.
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