Crash Characteristics of Chinese Freeway: Qutline
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Background Background

Connecting Beijing to Tangu seaport, Jing-jin-tang

2 3 3 : Traffic Volume by Year y
expressway is one of the first freeways built in China (even Stce the start of full

operation in 1993, # of

before the publication of Chinese Freeway Design J fatab crashies fias been
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Number of Accidents

Background
The safety problem of this freeway has

become a big concern for the government
and the Expressway Authority. Crash
occurrence generates lots of notoriety from
news media.

Deaths/100 Million VMT.




Background Crash Analysis

To improve the freeway safety, a project was ® Temworal distribution
Launched by the Chinese Ministry of /3

Communication: ® Spatia[ distribution

i : * Type of vehicles
Accomplishied Tasks of  the. Project
— Crash data collection and analysis 2 ‘T_‘)pe Qf collision
— Ttaffic flow data collection and analysis ; 3
Y ) °
— Design Criteria and roadway condition evaluation T)p 4 C_’f’VlO&ltiOﬂS
— On-site, truck driver surv

Temporal distribution

Distribution of fatal crashes by hour-of the day
Crash O stribution by the Hour of the Day
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Along Milepost on Tianjin Section

Crash Frequencies (threeyears total)

Number of crashes per million VKMT
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Type of collision

ar-end
Sideswipe

Ditch & barrie

Rear-end collision is the.most common trash type
(54%), sideswipe (14%), roadside (23% )

Type.of vehicles

Truck Involvement in Three Segments

White: % of trucks

e
Black: % of crashes involving truck
¢ 40_75%
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Discussion

No problems in horizontal and vertical
alignment

Comparison of rear-end collisions
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Deadly rear-end collisions, particularly between midnight and dawn

L1-10 in Louisiana (442 km)
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E# of total crashes M# of Fatalities

Type.of violation

Violation Distribution
Improper operation
Fail to keep distance

Improper lane chapge

Fatigue

Mechanical N .
speeding

% What are the problems?

® Difference in average operating speed between cars and trucks —
results from one typical cross-section (average speed vs. Rour of the day)

Speed (km/hour)

Hour of the day




Standarddeviation Speed Differential vs. Crash Rate
of‘car speed

distribution —
mainly caused by
5678 910111213 14151617181920 212223 human behavior

Speed (km/hour)

Standard deviation
of truck speed =
distribution—an > &
indication of truck
Capablllty Hour of the day
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% What are the problems?

Speed Difference (km/hour)

Speed

difference v.s.
crash rate for
three commion

types of

crashes

® Narrow' shoulderwidih —.legacy of:
old design standard (because there
is fio'real timeienforcemenit)

® Frequent heavy vehicle mechanical,
problems

Number of crashes per million VKMT 102
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Speed Difference (km/hour)

Encountered three
disabled trucks

within2 howsof e Based on the truck-driver survey:

observation during i
E}Eg;ﬁ;‘ﬁh | . ::e ZA)ﬁ;—n z%i;{;gﬁ::& on the shoulder because of
® 69% — shoulder is too narrow for truck,
® 15% - admitted no delineator placed befiind a
disabled vehicle
® 5% -- admitted never making effort in parking a
ﬁ;‘ disabled vehicle away from traveled lane

Frequent vehicle mechanical problems plus narrow shoulders often
lead to fatal crashes, particularly at night




Impact of Trucks on Fatal Crashes G& What are the problems?
% of trucks.| % of trucks
less than | higger than * Batrier problem
50% or equal to — Length of need and [ocation
i —No crashworthy end treatment

Average 0.174 0.414 ) crasﬁwortﬁy transition between

hourly fatal id
semi- to rigid barrier
crash rate T’lg ﬂg

R - # of hourly crashes per 100 million VMT

* *1N6 N;.- #0f fatalities occurred within houg i
N, *100*10° B hind
R B el V; = hourly volume during ith hour of the day
* *
Vi 365 L L -segment length
25

Non-breakaway sign post and
inadequate barrier length for bridge pier

telephone - no tensioh,
protection

No crashvorthy
end treatment

[T e —— __p----

From crash testing
conducted in the
U.S. (video)




% What are the problems? What are the problems?

® Curb ot high speed highwaysifias been o
recognized. to be a ‘very unsafe practice; it can * No left Sﬁoul?fef ~ minimum clear zone.
easily lead to vehicle overtuming or vaulting e
barrier. o
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CK What are the problems?

* Noshielding of most fixed objects within:clear zone.
Lack.of design standards and commercial products
for implementation are main obstacles in roadside
safety on all kighway facilities in China

What are the problems?

Current median barrier is not designed to
preventheavy vehicle penetration; none crash
worthy end treatment at median opening

What are the problems?
* Roadside Safety

Blue: % of crashes with fatalities

Roadside related crashes
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A recent car crash with this type of o
sign support on the roadside of the PP ST SN
freeway killed ‘one occupant; the sign The significance-of roadside design has not been fully addressed in China
support did not sustain any damage %




;
CE What are the problems?

Driver behavior Noeporse
1% 10% 4%
Unsafe driver behavior is commonly ’ ST

; " ;. ' iddle Schy
considered the ﬂmf& qfrap@motonzatwn e Truck driver age distribution
development. Fatigue, ignoring traffic s
control, and erratic fane changing maneuver 1655

are very common 6% 4% gy s

|£
Trucking industry is highly unregulated, and 30°A
loosely enforced even withrthe limited governing =

regulations I 1 51%

If yow'suddenly. realize that you just missed the %
/o : - iy 2
intended exit ramp, What would you do? What are the problemss

Lqapinngy S o .(83 “ Overloading - few truck drivers admit overloading
®B. back up to the.missed exit ramp but their freqent brake pad change clearfy
demonstrates the problem

Overloading?

No response

11%
e Bl i
1% 58% o (9™

How often'do you change the brake pad ? % What are the problems?
(number of months) Lake of coherent collaboration. between
highway agency (under Ministry of
Communication) and enforcement
agency.(under Ministry of Public
Security)

53% said-they replace brake
pads every three months or less!!!




Discussion

Safety problems at thisfreeway are not unique —
they are quite common onfreeways in China.

® Narrow shoulders

® Poor barrier design

® Frequent vehicle mechanical problems
® Overlpading trucks

S Poor drivet behavior

® Lack of real time enforcement
(because of narrow shoulder)

Common Problems Seen on other Freeways in China

No transition between
ngid and flexible

barriers

Unsafe median
opening

Strategies for Safety Enhancement

From highway engineering perspective

o Widening shoulder

® Rumble strip

® Breakaway sign support

® Proper barrier design

® Redesign or eliminate curb

® Crash cushion

Common Problems Seen.on Other Freeways in China

the barrier is
mounted above'a 15
cm curb and placed.
about 20 cm behind
the face of the curb

Discontinuities: There are many
isolated locations along;the
roadway where the continuous
barrier is just stopped; thereis no.
tension development so no
redirection capability

Common Problems Seen on other Freeways in China

When W-beam barrier is placed.
along both the left.edge of the exit
ramp and theright edge of the
through lane of traffic, the barriers
are brought together in a blunt end

However, highway improvements can't sofve all_
problems, most specially driver behavior.

More work needs to be done from other important
perspectives:

* Driver education e key in highway safety improvement)
Persistent enforcement on overloaded trueks (may

lead to short-term negative impact on.ocal économical development, but long-
term benefits are tremendous)

Collaboration between government agencies
Emergency medical service

Law and regulation

Regional economic development policy




peed
differential
proﬁ[ém Bad driver behavior
Overloaded trucks
Poor truck condition
Economic development policy

Deadly rear-end crasft Lack of real time enforcement

T

It.ds mecessary so'target all above areas to Solve speed
differential problem - ote of the biggest hazardsin highway
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Please email to: xsun@louisiana.edu,
xdsun@bjut.edu.cn
if you-have questions or suggestions.

¥
}Wﬁere are we?

¢ INo panacea, no overnight
solution to the problems

s System approach for
complex problems

*Need leadership with
long-term vision‘to
combating highway
safety problenis.
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