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August 2008

Governor Chris Gregoire 
Office of the Governor 
PO Box 40002 
Olympia, WA 98504-0002

Dear Governor Gregoire:

Please accept the 2008 update to the “Cable Median Barrier, Reassessment and Recommendations” report as part 
of our continuing evaluation and monitoring of cable median barrier performance in our state. Providing highways on 
which families can travel reasonably safely and return home each night is a top priority for both the Washington State 
Department of Transportation and the Washington State Patrol. This update confirms that cable median barriers save 
lives.

Where cable median barrier has been installed, there has been a 73 percent reduction in crossover collisions. In the 
locations we have chosen to install cable barriers, they have either outperformed or performed as well as other types 
of barrier in all but one location. This program has played a significant role in the reduction in fatal collisions that have 
occurred on Washington State highways over the last 13 years. At the same time, we’re decreasing congestion by 
reducing the risk of collisions that often shut down our highways and create hours of traffic delay.

This report updates last year’s report with 2007 collision data. The results continue to confirm Dr. Malcolm Ray’s 2007 
independent review, that cable median barriers are an effective method of reducing median crossover collisions in 
Washington State. Although no barrier can prevent all collisions in every situation, fatal collision rates continue to 
decline on our state highways.

In 2007 all of the remaining segments of cable barrier installations funded through the 2003 and 2005 transportation 
funding packages were under construction or completed. The quick delivery of the program has reduced the number of 
fatal and serious collisions on these highways.

WSDOT continues to be recognized as a national leader in reducing fatal collisions and the cable barrier program is 
being studied by other states as a best practice. Almost every state in the country is now using cable barrier, and states 
that have installed cables have seen a reduction in fatal and serious collisions.

The design of cable median barriers and other barrier types is an evolving technology. WSDOT has led in the 
development of research that continues to enhance the performance of our systems. The recommendations made by 
Dr. Ray are the basis for new research initiated by WSDOT and are supported by national transportation organizations. 
In this update, we describe our research efforts and how the results are being used for barrier placement and design. 
We also detail the implementation of Dr. Ray’s recommendations.

With the continuing support of the Governor’s Office and the Washington State Legislature, we will implement, monitor, 
and improve our cable barrier program so that we can “Keep Washington Moving.” 

Our staff will be pleased to answer your questions or provide further information.

Sincerely, 

Paula J. Hammond John R. Batiste  
Secretary of Transportation Chief, Washington State Patrol 

Paula J. Hammond
Secretary of Transportation

John R. Batiste
Chief, Washington State Patrol
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Executive summary

Introduction
In	February	2007,	Governor	Chris	Gregoire	requested	that	the	Washington	
State	Department	of	Transportation	(WSDOT)	and	the	Washington	State	Patrol	
conduct	an	independent	review	of	cable	median	barriers	following	the	fatal	
cross-median	collision	on	Interstate	5	in	Marysville	on	February	13,	2007.	The	
evaluation	included	an	examination	of	WSDOT’s	cable	median	barrier	policy	and	
statewide	cable	median	barrier	performance,	and	it	made	recommendations	for	
WSDOT’s	research	program.

WSDOT	hired	Malcolm	Ray,	PE,	Ph.D.,	to	conduct	an	independent	evaluation,	
the	results	of	which	were	set	forth	in	the	June	2007	“Cable	Median	Barrier	
Reassessment	and	Recommendations”	report.	That	report	included	a	
recommendation	for	WSDOT	to	continue	monitoring	the	performance	of	all	
cable	median	barriers.

This	2008	update	provides	another	year	of	performance	data	for	135	miles	of	
cable	median	barrier	that	were	evaluated	in	the	2007	report,	and	includes	data	
for	the	43	miles	of	new	cable	median	barrier	that	were	installed	during	2007.

Dr.	Ray	was	hired	by	WSDOT	to	review	and	comment	on	the	2008	update	to	
the	cable	barrier	performance	report.	His	review	comments	are	included	in	
Appendix	C	of	this	report.

Cable barriers reduce deaths and serious-injury collisions: no 
significant change in results since the 2007 evaluation

With	another	12	months	of	collision	
data,	the	general	downward	trend	in	
high-severity	collisions	reported	in	
the	June	2007	report	has	remained	
constant.	From	2006	to	2007,	we	have	
seen	a	slight	increase	in	the	number	of	
median	crossover	incidents.	This	can	
be	expected	as	more	miles	of	cable	
barriers	are	added,	since	the	risk	of	
running	into	the	cables	increases	with	
the	number	of	miles	that	are	in	place.	

Fatal and serious-injury 
collision rates have dropped 
significantly 
WSDOT’s	cable	barrier	program	
has	played	a	significant	role	in	the	
reduction	of	fatal	collisions	along	
Washington	State	highways	over	the	

last	several	years.	Where	WSDOT	has	installed	cable	barrier,	the	number	of	
fatal	and	serious-injury	collisions	occurring	in	or	across	the	median	dropped	
from	a	rate	of	24.8	annually	to	9.5	annually	after	cable	barrier	was	installed.	

Median and cross-median fatal
and serious-injury collisions
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At	the	same	time,	the	number	of	reported	collisions	has	increased	from	223	
collisions	per	year	to	561	per	year	because	the	barrier	has	been	placed	to	
intercept	vehicles	that	leave	the	road.	This	report	also	examines	the	variation	in	
collision	rates	for	specific	locations.

Comparing low-tension and high-tension cable
In	this	report,	we	compare	low-tension	and	high-tension	cable	barrier	systems.	
WSDOT	has	not	installed	any	new	low-tension	cable	barrier	systems	since	
2005	and	is	instead	using	high-tension	cable	barrier.	At	the	end	of	2007,	there	
were	43	miles	of	low-tension	barrier	in	place	and	134	miles	of	high-tension	
barrier.	WSDOT	uses	high-tension	barriers	because	they	are	easier	to	maintain.	
In	addition,	the	increased	tension	keeps	the	cable	taut	even	after	some	of	the	
posts	are	knocked	down.	This	increases	the	probability	that	the	barrier	will	
continue	to	offer	some	protection	until	repairs	can	be	made.	Only	three	percent	
of	the	reported	collisions	with	high-tension	cable	barrier	were	cross-median	
events,	compared	to	six	percent	for	its	low-tension	predecessor.

Cable barrier is more effective in stopping vehicles in the 
median than concrete barrier
Keeping	vehicles	in	the	median	is	an	important	measurement	of	median	
barrier	performance.	Vehicles	that	cross	the	median	or	are	redirected	back	into	
traffic	have	a	greater	probability	of	colliding	with	other	vehicles.	Cable	barrier	
contained	vehicles	in	the	median	82.6	percent	of	the	time,	as	compared	with	
concrete	barrier,	which	contained	vehicles	in	the	median	38	percent	of	the	time.

No barrier can prevent injury and death in every crash
Many	factors	contribute	to	the	survivability	of	a	crash,	and	no	barrier	can	
contain	every	vehicle	that	runs	off	the	road.	Weather	and	roadway	conditions,	
speed,	impact	angle,	size	and	type	of	vehicle,	influence	of	drugs	and	alcohol,	
attentiveness	of	the	driver,	use	of	seat	belts,	and	other	driver	behavioral	issues	
can	all	play	a	role	in	the	outcome	of	an	incident.

In	2007	there	were	five	collisions	reported	in	or	across	medians	that	resulted	in	
six	fatalities	where	cable	median	barrier	is	installed.	Not	all	of	these	collisions	
involved	the	cable	median	barrier,	and	not	all	cross-median	collisions	resulted	
in	a	fatality.	This	report	summarizes	the	factors	involved	in	some	of	the	most	
highly	publicized	collisions	that	occurred	during	2007.

Washington’s experience related to motorcycles colliding with 
cable barrier
Many	motorcyclists	have	expressed	concerns	about	cable	barrier	and	motorcycle	
safety.	There	is	a	perception	among	motorcyclists	that	cable	barrier	isn’t	designed	
to	protect	them	and	could	potentially	cause	harm	if	they	hit	the	barrier.

This	year’s	report	examined	motorcycle	collision	data	from	Washington	State,	
from	other	states,	and	internationally.	WSDOT	has	not	found	any	verifiable	
data	that	supports	the	concern	that	cable	barrier	poses	an	increased	risk	for	
motorcyclists	when	compared	to	other	barriers.	This	is	an	area	that	WSDOT	
will	continue	to	actively	research.	A	national	study	has	been	funded	to	look	at	
the	performance	of	highway	barriers	when	struck	by	a	motorcyclist.

Motorcyclists	are	relatively	unprotected	because	they	drive	vehicles	that	
don’t	have	many	of	the	safety	features	found	in	cars,	such	as	seat	belts	and	
airbags.	Consequently,	the	injury	rate	that	occurs	when	motorcycles	hit	any	
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type	of	barrier	is	much	higher	than	the	rate	when	automobiles	hit	barrier.	In	
most	instances,	this	occurs	because	the	deceleration	forces	in	a	collision	
are	imparted	directly	on	the	rider,	rather	than	absorbed	by	the	vehicle	and	its	
restraint	systems.

Update on the implementation of Dr. Ray’s research 
recommendations and WSDOT’s other research initiatives
We	have	provided	an	update	in	this	report	on	our	implementation	of	the	
recommendations	made	by	Dr.	Malcolm	Ray	in	the	2007	report	to	Gov.	
Gregoire.	In	response	to	these	recommendations,	research	is	currently	under	
way	on	methods	to	expand	the	effectiveness	of	cable	barriers.	One	such	effort	
is	to	modify	the	design	of	the	cable	connection	hardware	in	existing	low-
tension	systems.	Other	research	efforts	are	focusing	on	larger	vehicles	and	
cable	placement	on	slopes.	Another	research	project	is	funded	to	examine	
motorcycle	safety	related	to	barrier	systems.

As	the	level	of	experience	with	cable	barrier	systems	has	grown	around	the	
country,	research	institutions	and	product	developers	continue	to	refine	
designs	to	increase	the	performance	of	these	systems.	Thanks	to	WSDOT,	
manufacturers,	the	federal	government,	and	other	states’	efforts,	new	systems	
that	have	been	tested	on	a	variety	of	slopes	and	terrains	are	in	their	final	stages	
of	development.	Recent	product	development	efforts	have	led	to	system	
modifications	and	new	designs	aimed	at	reducing	the	probability	of	vehicles	
going	under	or	over	the	barrier.	This	report	describes	current	research	and	our	
experience	with	cable	barrier	placement	in	the	median	and	cable	designs.

Project work planned for I-5 in Marysville
Dr.	Ray’s	recommendations	included	installing	concrete	barrier	for	the	section	
of	I-5	in	Marysville.	This	project	was	funded	during	the	2008	legislative	session	
and	will	be	advertised	for	construction	in	spring	of	2009.	From	February	2007	
to	the	printing	of	this	report,	there	has	not	been	a	fatal	or	serious-injury	cross-
median	collision	in	the	Marysville	area.

The use of cable barrier has been adopted nationwide
Cable	barrier	has	been	adopted	for	use	in	medians	in	almost	every	state	in	the	
country.	This	update	describes	where	WSDOT	should	focus	on	expanding	the	
use	of	cable	median	barrier	on	Washington’s	highways.	It	also	describes	how	
WSDOT	will	incorporate	research	to	change	policies	to	take	advantage	of	the	
unique	benefits	of	cable	median	barrier.
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Chapter 1:  Cable	Median	Barrier	trends	and	performance

What is a crossover and what is WSDOT doing to reduce them?
Crossover	collisions	are	incidents	where	a	vehicle	crosses	the	centerline	or	the	
median	and	collides	with	a	vehicle	or	object	in	the	opposing	lanes	on	both	divided	
and	undivided	highways.	Crossover	collisions	on	high-speed	highways	frequently	
result	in	serious	injuries	or	death.	Approximately	36	percent	of	all	Washington	state	
highway	fatalities	resulted	from	crossover	collisions	in	2007.	It’s	not	possible	to	
prevent	all	crossover	collisions.	Our	primary	objective	for	placing	barriers	on	the	
roadside	or	in	the	median	is	to	reduce	the	risk	of	high-severity	collisions.

For	this	report,	we	used	a	more	stringent	definition	of	a	“crossover”	that	includes	32	
collisions	where	a	vehicle	struck	cable	median	barrier,	continued	across	the	median	
and	reached	the	opposing	lanes	but	did	not	make	contact	with	a	vehicle	or	object.	
This	is	in	addition	to	the	vehicles	that	crossed	into	or	beyond	the	opposing	lanes	
and	made	contact	with	another	vehicle	or	object.

We	use	barriers	to	reduce	the	risk	that	vehicles	that	leave	the	roadway	may	
strike	hard	objects,	steep	slopes,	oncoming	traffic,	or	bodies	of	water.	We	
place	barrier	systems	where	other	countermeasures	are	deemed	impractical.	
Median	barriers	reduce	the	risk	of	crossover	collisions,	vehicles	dropping	off	
steep	median	slopes,	and	collisions	with	hard	objects.	WSDOT	changed	it’s	
guidance	on	where	to	place	median	barriers	to	include	locations	not	addressed	
by	national	criteria	in	order	to	help	reach	our	goal	of	no	highway	fatalities.

While	median	barriers	are	effective	at	reducing	the	frequency	of	cars	driving	into	
oncoming	traffic,	none	of	the	approved	barriers	we	choose	is	100	percent	effective.	
Well-designed	median	barriers	not	only	reduce	the	risk	of	crossover	collisions,	they	
also	assist	in	minimizing	the	force	of	impact	on	people	in	vehicles	that	hit	the	barrier,	
redirect	vehicles	in	a	controlled	manner,	and	bring	vehicles	to	a	controlled	stop.	
Even	though	there	is	still	a	risk	of	crossover	collisions	after	median	barrier	has	been	
installed,	these	highways	are	reasonably	safe	for	ordinary	travel.	The	cable	barrier	
program	has	effectively	reduced	crossover	collisions	on	Washington’s	highways.

More	detailed	discussion	on	the	types	of	barriers,	including	beam	guardrail,	
cable	barrier,	and	concrete	barrier	can	be	found	in	the	June	2007	report	to	the	
Governor,	“Cable	Median	Barrier,	Reassessment	and	Recommendations,”	which	
is	available	online	at:	www.wsdot.wa.gov/Projects/CableBarrier/Report2007 

What is included in our review of median collisions?
WSDOT	analyzed	nearly	2,550	collisions	along	177	miles	of	cable	barrier	from	
the	earliest	installation	in	1995	through	2007	for	this	report.	The	“before”	period	
includes	all	reported	collisions	in	the	median	for	a	period	of	five	years	before	
cable	median	barrier	was	installed.	The	“after”	period	is	an	accounting	of	all	
reported	collisions	in	the	median	up	to	the	end	of	December	2007.	An	exception	
is	that	collisions	occurring	during	construction	of	the	cable	barrier	are	not	
normally	included,	since	the	traffic	control	used	during	construction	presents	
unique	traffic	conditions	that	do	not	offer	a	fair	comparison.	Except	for	a	few	well-
documented	exceptions,	the	collision	reports	do	not	indicate	whether	the	cable	
barrier	installation	was	complete	if	the	collision	occurred	during	construction.

How collision reports are generated
Written	collision	reports	are	required	by	law	when	a	collision	results	in	injury	
or	death,	or	results	in	personal	property	damage	equal	to	or	exceeding	$700.	
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Collision	reports	are	written	by	law	enforcement	personnel	who	investigate	a	
collision.	When	law	enforcement	personnel	do	not	investigate	a	collision,	the	
driver	of	a	vehicle	involved	in	the	collision	is	responsible	for	filing	a	collision	
report.	These	collision	reports	are	processed	by	the	WSDOT’s	Transportation	
Data	Office	(TDO).	The	TDO	reviews	the	reports,	accurately	locates	the	collision	
on	the	highway,	and	enters	the	records	into	a	database.	That	database	is	the	
source	of	collision	data	used	in	this	study.

There	are	instances	where	drivers	did	not	report	a	collision.	Unreported	collisions	
are	not	included	in	this	study.	Our	review	of	maintenance	repair	records	and	
a	comparison	with	reported	collisions	reveals	that	there	may	be	substantial	
numbers	of	unreported	collisions	involving	cable	barrier.	For	2007,	we	have	a	
record	of	482	cable	repair	reports	and	370	reported	collisions.	Of	the	482	repairs,	
we	are	able	to	match	about	61	percent	(295	records)	with	collision	reports.	We	
estimate	that	20	to	40	percent	of	collisions	with	cable	barrier	are	unreported.	
It	is	reasonable	to	conclude	that	none	of	these	involved	serious	injury.	For	this	
reason,	we	believe	that	the	rates	presented	in	this	report	conservatively	overstate	
the	average	severity	of	collisions	involving	cable	barrier.

Cross-median	incidents	in	the	“before”	period	are	believed	to	have	occurred	
more	frequently	than	reported	in	this	study.	Cross-median	collisions	included	in	
the	before	period	include	only	collisions	where	the	vehicle’s	initial	point	of	impact	
was	across	the	median.	This	would	include	collisions	where	a	driver	lost	control	
and	was	then	involved	in	a	collision	across	the	median.	It	would	not	account	
for	instances	such	as	a	same-direction	sideswipe	where	a	vehicle	is	rebounded	
across	the	median,	or	events	where	a	vehicle	crossed	the	median	without	
hitting	anything.	Because	the	original	trooper’s	reports	are	no	longer	available	
for	collisions	prior	to	2000,	that	information	could	not	be	retrieved.	There	was	
additional	scrutiny	of	fatal	and	serious-injury	collisions	since	2000,	in	an	attempt	
to	identify	additional	cross-median	events	with	the	most	severe	injuries.

Adjustments and corrections made to previous year’s data
In	the	process	of	updating	the	information	in	the	report,	there	were	adjustments	
made	to	approximately	one	percent	of	the	collisions	records	presented	in	the	
July	2007	Cable	Median	Barrier	report.	This	means	that	some	of	the	collision	
counts	in	this	report	will	not	match	the	records	presented	in	2007.	This	one	
percent	variation	did	not	have	a	significant	impact	on	the	results	of	the	2007	
report.	Those	adjustments	are	attributed	to	the	following	circumstances:

•	 One	segment	was	found	to	be	longer—collision	records	were	added

•	 Records	not	identified	in	the	2007	report

•	 Corrections	made	to	resolve	reporting	errors	in	direction	of	travel,	or	impact	
location

•	 Records	incorrectly	identified	as	cross-median

•	 More	information	was	obtained

•	 Collision	record	with	the	wrong	highway	identifier

•	 Better	information	on	construction	project	dates	

•	 Crossover	collision	incorrectly	identified	as	“redirected”	(in	Marysville)

This	report	also	incorporates	a	change	in	terminology	describing	injury	severity.	
For	many	years,	WSDOT	has	used	the	term	“disabling	injury”	to	describe	
injuries	that	were	severe	enough	that	the	injured	party	required	assistance	
to	leave	the	scene.	This	term	was	often	misinterpreted	to	mean	a	permanent	
disability.	Injuries	that	were	described	as	“disabling”	in	the	June	2007	report	
are	referred	to	as	“serious”	injuries	in	this	report.	This	change	is	being	
incorporated	in	all	other	documents	and	data	sources	within	WSDOT.
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How much cable barrier has been placed on Washington’s 
highways?
By	the	end	of	2007,	there	were	177	miles	of	cable	median	barrier	in	place	and	
another	3.5	miles	were	under	contract	for	installation.	This	analysis	is	an	update	
to	the	“Cable	Median	Barrier,	Reassessment	and	Recommendations”	report	
published	in	June	2007	and	focuses	on	a	performance	review	of	those	177	miles.

Figure	1.1	provides	a	year-by-year	breakdown	of	the	177	miles	of	cable	barrier	
installed	between	2000	and	2007.	Approximately	43	miles	of	new	cable	median	
barrier	was	completed	in	2007.

High-severity collisions are on a downward trend
Between	2000	and	2007	there	was	a	44	percent	decrease	in	fatal	and	serious-
injury	collisions	within	or	across	the	median.	Figure	1.2	illustrates	the	number	
of	fatal	and	serious-injury	collisions	occurring	within	or	across	the	median	in	
locations	where	177	miles	of	cable	barrier	has	been	installed.	This	graph	does	
not	differentiate	between	collisions	that	occurred	before	the	cable	barrier	was	
installed	and	those	that	occurred	after	the	cable	was	in	place.	Similarly,	this	graph	
does	not	differentiate	between	those	collisions	where	cable	barrier	was	struck	
and	those	where	a	vehicle	ended	up	in	the	median,	but	did	not	strike	the	barrier.

Figure	1.2	illustrates	a	general	downward	trend	in	high-severity	collisions.	This	
corresponds	to	the	increase	in	miles	of	barrier	placed,	as	illustrated	in	Figure	1.1.	
While	the	general	trend	in	fatal	and	serious-injury	collisions	is	downward,	the	
frequency	of	those	collisions	shows	an	increase	from	2006	to	2007.	The	total	for	
2007	includes	two	cross-median	collisions	that	occurred	prior	to	installing	cable	
barrier	and	two	that	occurred	in	the	median,	but	did	not	contact	the	barrier.	This	
downward	trend	in	median	collisions	is	significant	considering	the	growth	in	
traffic	volumes	that	has	occurred.	From	2000	to	2007,	the	overall	traffic	volume	
increased	13	percent	for	the	177	miles	of	highway	where	cable	median	barrier	
was	installed.	Figure	1.3	illustrates	the	growth	in	traffic	volume	from	2000	
through	2007.

With	the	addition	of	another	year	of	collision	data,	we	noted	the	reduction	in	
annual	cross-median	collisions	appears	to	be	less	dramatic	than	reported	in	2007.	
This	change	is	heavily	influenced	by	the	Puyallup	segment	where	a	single	cross-
median	fatal	collision	in	a	short	time	period	is	skewing	the	annual	rate.	No	other	
significant	changes	were	noted.	As	cable	installations	within	the	177	miles	of	
freeway	with	medians	of	50	feet	or	narrower	are	nearing	completion,	the	reduction	
in	collisions	that	can	be	expected	by	installing	barrier	has	been	realized	and	is	
starting	to	level	off.

Calculating collision rates for highway segments
Collision	counts	can	be	linked	with	traffic	volumes	to	calculate	collision	rates.	A	
collision	rate	is	calculated	by	determining	the	number	of	crashes	in	a	particular	
category	and	dividing	by	the	average	yearly	traffic	volume	in	the	study	area	and	
the	length	of	the	study	area.

This	report	presents	information	on	collision	rates,	expressing	the	number	of	
collisions	for	each	100	million	vehicle	miles	of	travel	(MVMT).	If,	for	example,	
the	collision	rate	on	a	particular	one-mile-long	road	segment	is	1.00	collision/	
100	MVMT,	it	means	that	on	average	one	crash	occurs	for	every	100	million	
vehicles	that	pass	through	the	segment.	In	other	words,	an	individual’s	average	
risk	of	being	involved	in	a	crash	in	this	segment	is	one	in	100	million.	Reporting	
crash	statistics	in	this	way	allows	data	from	different	sites	with	different	traffic	
volumes	and	lengths	of	barriers	to	be	compared	directly	to	each	other.

Installation of 
cable median barrier
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If cable barriers are put in to reduce crossover collisions, why 
do median collisions increase after barriers are installed?
Reportable	collisions	in	the	median	routinely	increase	after	the	installation	of	any	
barrier	system.	Median	barriers	reduce	the	distance	a	vehicle	can	travel	into	the	
median	without	striking	an	object.	Where	an	errant	vehicle	may	have	been	able	
to	travel	30	or	40	feet	into	an	open	median	prior	to	barrier	placement,	it	may	
only	be	able	to	travel	15	to	20	feet	before	it	strikes	a	barrier	placed	in	that	same	
median.	In	the	177	miles	studied,	there	were	223	collisions	reported	annually	
prior	to	barrier	placement	and	561	after	barrier	was	placed	in	these	locations.	
That	amounts	to	an	increase	of	152	percent.	Figure	1.4	summarizes	this	data.

Median	barriers	reduce	the	risk	of	serious	crossover	collisions	but	also	create	
new	risks	for	drivers	who	run	off	the	road,	since	the	barriers	are	objects	
that	can	be	struck	and	may	redirect	vehicles	back	into	traffic.	This	creates	a	
dilemma	for	WSDOT	engineers	as	they	try	to	determine	how	to	balance	the	
benefits	of	barriers	and	the	risks	they	present.

Fatality and serious-injury collision rates have dropped 
despite an increase in the number of collisions
Before	cable	barrier	was	installed	in	the	177	miles	represented	in	this	analysis,	
these	locations	averaged	7.64	collisions	for	every	100	million	miles	traveled	
on	these	segments.	After	cable	barrier	was	installed,	the	number	of	collisions	
increased	to	14.66	per	100	million	miles	traveled.	After	accounting	for	the	over	
the	350	million	vehicle	mile	increase	in	traffic	in	the	sections,	we	calculated	a	92	
percent	increase	in	the	collision	rate.	Despite	the	overall	increase	in	collisions,	
the	number	of	fatal	and	serious-injury	collisions	occurring	in	or	across	the	
median	was	cut	significantly.

There	were	24.8	fatal	and	serious-injury	collisions	annually	prior	to	cable	barrier	
installation.	That	number	dropped	to	9.5	after	cable	barrier	was	installed.	The	
average	annual	fatal	median	collisions	dropped	from	8.2	per	year	to	4.4	per	
year.	Using	the	same	methods,	the	rate	of	serious-injury	collisions	was	reduced	
by	62	percent	and	the	rate	of	fatal	collisions	was	reduced	by	56	percent.	
Collision	rate	data	is	presented	in	Figure	1.4.	

Collision rate data “before” and “after” cable barrier installation

Figure 1.4

 
Before

 
After

Percent 
change

Annual median collisions 223 561 +152%

Median collision rate (per 100 million  
vehicle miles of travel)

7.64 14.66 +92%

Annual serious-injury median collisions 16.6 5.2 -69%

Annual fatal median collisions 8.2 4.4 -47%

Serious-injury median collision rate  
(per 100 million vehicle miles of travel)

0.57 0.22 -62%

Fatal median collision rate (per 100  
million vehicle miles of travel)

0.28 0.12 -56%
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Rates for individual segments have greater variation than 
statewide rates
When	examining	the	rate	of	collisions	for	an	individual	segment,	one	will	see	
much	more	variation	than	when	looking	at	what	is	happening	in	the	state	as	a	
whole.	This	is	because	when	we	are	dealing	in	numbers	as	small	as	1	in	100	
million,	the	occurrence	of	even	one	collision	will	change	the	rate	significantly.	In	
Puyallup,	the	number	of	annual	fatal	collisions	in	the	period	after	cable	barrier	
was	installed	is	heavily	influenced	by	two	fatal	collisions	that	occurred	there	in	an	
eight-month	period	in	2007.	This	segment	has	2.84	annual	fatal	collisions.	Short	
time	periods	present	opportunities	for	collision	rates	to	be	skewed	by	individual	
events.	Omitting	the	Puyallup	segment	reduces	the	annual	fatal	collisions	from	
4.4	to	1.5,	which	corresponds	with	an	81	percent	reduction.

The	rate	of	fatal	and	serious-injury	median	collisions	for	individual	segments	
is	presented	in	Figure	1.5.	This	graph	presents	a	comparison	of	the	periods	
before	and	after	cable	barrier	was	installed.

Rates* of median collision per 100 million VMT before and 
after cable barrier installation
Figure 1.5

SR 522, Bothell
SR 512, Puyallup
SR 410, Sumner
I-182, Pasco
SR 167, Sumner
SR 101, Olympia
SR 99, Tukwila
I-90, Spokane
I-90, E. Moses Lake
I-90, Moses Lake
I-90, George
I-90, Issaquah
SR 82, Yakima
SR 18, Covington
SR 16, Purdy
US 12, Yakima
US 12, Montesano
I-5, Blaine
I-5, Ferndale
I-5, Bellingham
I-5, Burlington
I-5, Mt Vernon
I-5, Marysville
I-5, Puyallup River to Fife
I-5, Nisqually
I-5, Lewis Co Line to Maytown
I-5, Vancouver
SR 3, Silverdale
Statewide

Source: WSDOT Transportation Data Of�ce 
The numbers in parenthesis indicate the number of collisions in the calculation.
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*	Collision	rates	are	based	on	vehicle	
miles	traveled	(VMT)	in	the	“before”	
and	“after”	periods.	The	“before”	
period	represents	a	5	year	period	
and	the	“after”	period	varies	based	
on	the	length	of	time	cable	has	been	
installed.	Therefore,	one	or	more	
collisions	within	a	short	period	of	
time	“after	installation”	will	produce	
a	higher	rate	(longer	bar)	than	an	
equivalent	number	of	collisions	in	a	
“before”	installation.
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Cable median barrier has reduced cross-median collisions
Figure	1.6	illustrates	cable	median	barrier’s	effect	on	cross-median	collisions.	
Prior	to	cable	barrier	installation,	there	were	54.4	cross-median	incidents	per	
year	in	the	177	miles	we	studied.	That	number	was	reduced	to	14.9	incidents	
per	year	after	cable	barrier	was	installed.	The	number	of	annual	cross-median	
fatal	and	serious	injury	collisions	dropped	from	13.6	to	3.6	after	cable	barrier	
was	installed.	The	short	time	period	for	the	Puyallup	SR	512	segment	has	
skewed	the	annual	fatal	collision	count	where	one	cross-median	fatality	in	this	
segment	in	eight	months	equates	to	1.42	annual	fatal	collisions	in	the	period	
after	cable	barrier	was	installed.	Omitting	this	section	yields	an	85	percent	
reduction	in	the	annual	fatal	collisions	for	the	remainder	of	the	cable	barrier	
installation	sites.

Figure 1.6

 
Before

 
After

Percent 
change

Annual cross-median incidents 54.4 14.9 -73%

Cross-median collision rate (per 100 million vehicle 
miles of travel)

1.85 0.58 -69%

Annual serious-injury cross-median collisions 8.6 1.5 -83%

Annual fatal cross-median collision 5.0 2.2 -57%

Comparing low- and high-tension cable median barriers

Low-tension cable barrier installation

Low-tension	cable	median	barriers	have	been	used	since	the	1980s.	They	
are	based	in	part	on	the	system	developed	in	New	York.	Cables	are	mounted	
with	J-bolts	to	posts	placed	16	feet	apart,	and	secured	to	concrete	anchors	
buried	every	2,000	feet.	At	the	anchors,	the	cables	are	attached	to	springs	
and	tightened.	The	springs	are	designed	to	expand	and	contract	with	
temperature	changes. 
 
 

Low-tension cable barrier anchor

The	cables	tighten	and	flex	as	they	bring	the	vehicle	to	a	stop	without	
redirecting	it	back	into	traffic	or	allowing	it	to	cross	the	median.	In	standard	
crash	tests,	at	over	60	mph	and	an	impact	angle	of	25	degrees,	the	cables	flex	
as	much	as	12	feet.	If	a	vehicle	hits	the	end	of	the	barrier	where	the	cables	are	
anchored,	the	cables	are	designed	to	release	from	the	anchor,	lessening	the	
force	of	impact	transferred	to	people	inside	the	vehicle.
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High-tension cable barrier installation

During	the	last	seven	years,	private	manufacturing	companies	have	developed	
high-tension	systems	that	reduce	deflection.	This	means	cables	don’t	flex	
laterally	as	far	as	their	lower-tension	predecessors,	so	they	can	be	used	in	
narrower	spaces.

High-tension cable barrier anchor

Much	like	low-tension	systems,	high-tension	cable	median	barriers	typically	
involve	three	strands	of	steel	cable-mounted	on	posts.	The	high-tension	
barriers	used	in	Washington	State	string	the	cable	through	slots	in	the	middle	
of	the	posts,	typically	spaced	16	feet	apart.	The	anchors	for	this	type	of	system	
have	been	placed	as	much	as	three	miles	apart,	although	other	obstacles	such	
as	bridges,	other	barrier	systems,	or	highway	hardware	often	make	that	length	
impractical.	Each	cable	is	attached	to	its	own	anchor	post	and	is	designed	to	
break	free	when	struck	by	a	vehicle.

Every	1,000	feet,	cables	are	tightened	at	turnbuckles,	applying	more	than	5,000	
pounds	of	tension	to	the	cable.	Low-tension	systems	have	about	a	third	of	that	
pressure.	When	a	vehicle	strikes	the	high-tension	cable	median	barrier,	the	
posts	are	designed	to	bend	down,	allowing	the	cables	to	slip	out	of	their	slots	
to	catch	the	vehicle.	In	crash	tests,	the	higher-tension	cable	flexed	up	to	10	
feet,	which	is	two	feet	less	than	the	low-tension	system.

High-tension	systems	have	dominated	Washington’s	cable	median	barrier	
installations	since	2004.	At	the	end	of	2007,	there	were	43	miles	of	generic	low-
tension	barrier	in	place	and	134	miles	of	high-tension	barrier.	Washington	has	
not	installed	any	generic	low-tension	cable	barrier	since	2005.

A	comparison	of	low-tension	and	high-tension	cable	barrier	systems	reveals	a	
higher	incidence	of	vehicles	being	redirected	back	into	traffic	lanes	with	high-
tension	cable	barrier	than	with	low-tension	barrier	(see	Figure	1.7).	The	data	
show	that	the	percentage	of	cross-median	collisions	is	lower	with	the	high-
tension	cable	barrier	installations.	However,	there	is	no	clear	indication	whether	
the	high-tension	systems	are	actually	performing	better	or	whether	changes	in	
cable	barrier	placement	are	having	a	significant	influence	on	the	reduction	in	
cross-median	collisions.

 
Barrier type

Barrier 
performance

Reported 
collisions

 
Not stated

 
No injury

Possible 
injury

Evident 
injury

Serious 
injury

 
Fatal

Low-tension Contained in median 640 (87.0%) 16 (2.2%) 507 (68.9%) 62 (8.4%) 47 (6.4%) 6 (0.8%) 2 (0.3%)

Redirected 52 (7.2%) 3 (0.4%) 40 (5.4%) 5 (0.7%) 3 (0.4%) 1 (0.1%) 0

Cross-median 43 (5.8%) 0 14 (1.9%) 8 (1.1%) 10 (1.4%) 6 (0.8%) 5 (0.7%)

High-tension Contained in median 316 (74.9%) 2 (0.5%) 254 (60.2%) 33 (7.8%) 24 (5.7%) 2 (0.5%) 1 (0.2%)

Redirected 91 (21.8%) 4 (0.9%) 68 (16.1%) 12 (2.8%) 7 (1.7%) 1 (0.2%) 0

Cross-median 14 (3.3%) 0 6 (1.4%) 2 (0.5%) 3 (0.7%) 1 (0.2%) 2 (0.5%)

Figure 1.7

Comparison of low-tension and high-tension cable barrier system performance



14 - Cable Median Barrier WSDOT/WSP

Comparing cable barrier with other types of median barrier 
systems
Figure	1.8	shows	a	comparison	of	three	barrier	systems	commonly	used	in	the	
median	on	Washington’s	highways.	This	table	presents	collision	data	for	all	
collisions	with	cable	barrier	through	the	end	of	2007	and	collisions	with	beam	
guardrail	and	concrete	barrier	from	2002	to	2006.	The	data	in	this	table	indicates	
that	the	experience	with	cable	barrier	in	Marysville	is	an	anomaly.	When	looking	
at	the	167	miles	of	cable	barrier	installed	in	other	locations,	these	data	show	that	
cable	median	barrier	is	more	effective	at	reducing	the	risk	of	death	and	injury.	
For	locations	other	than	Marysville,	the	percentage	of	serious-injury	and	fatal	
collisions	is	lowest	for	cable	barrier	systems.	These	data	show	that	21	percent	of	
collisions	involving	cable	median	barrier	result	in	injury	or	death.	Collisions	with	
beam	guardrail	result	in	injury	or	death	38	percent	of	the	time.	Collisions	with	
concrete	barriers	result	in	injury	or	death	39	percent	of	the	time.

 
Barrier type

Reported 
collisions

 
Not stated

 
No injury

Possible 
injury

Evident  
injury

Serious 
injury

 
Fatal

Cable barrier 1,158 25 (2.2%) 890 (76.9%) 122 (10.5%) 94 (8.1%) 17 (1.5%) 10 (0.9%)

Cable barrier (without Marysville) 865 21 (2.4%) 672 (77.7%) 87 (10.1%) 69 (8.0%) 13 (1.5%) 3 (0.3%)

Beam guardrail 2,204 55 (2.5%) 1,317 (59.8%) 493 (22.4%) 284 (12.9%) 40 (1.8%) 15 (0.7%)

Concrete barrier 7,004 156 (2.2%) 4,106 (58.6%) 1,772 (25.3%) 837 (12.0%) 96 (1.4%) 37 (0.5%)

Total 10,366 236 (2.3%) 6,311 (60.9%) 2,387 (23.0%) 1,215 (11.7%) 153 (1.5%) 62 (0.6%)

Figure 1.8

Comparison of three barrier systems commonly used in the median

Cable barrier is more effective at stopping vehicles in the 
median than concrete barrier 
Engineers	analyzed	58	miles	of	concrete	barrier	installations	and	compared	
them	to	177	miles	of	cable	barrier.	The	concrete	barrier	segments	were	
selected	because	they	had	some	characteristics	that	were	similar	to	highway	
locations	with	cable	median	barrier.	Keeping	vehicles	in	the	median	is	an	
important	measurement	of	median	barrier	performance.	Vehicles	that	cross	the	
median	or	are	redirected	back	into	traffic	have	a	greater	probability	of	involving	
additional	vehicles.	Multi-vehicle	collisions	result	in	higher	numbers	of	injuries.	
For	cable	barrier,	there	is	a	slight	shift	(upward)	in	the	percentage	of	vehicles	
that	were	redirected	for	2007	compared	to	2006.	Through	2006,	10	percent	of	
the	vehicles	were	redirected	and	that	increased	to	12.4	with	the	addition	of	the	
2007	collision	data.	In	addition,	82.7	percent	of	the	cable	barrier	collisions	were	
contained	in	the	median	compared	with	38	percent	for	concrete	median	barrier	
(Figure	1.9).
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Fewer multi-vehicle collisions occur with cable barrier use
Figure	1.10	illustrates	the	percentage	of	collisions	with	various	barrier	types	in	a	
comparison	of	single-vehicle	and	multi-vehicle	collisions.	Cable	barrier	collisions	
involve	multiple	vehicles	18	percent	of	the	time.	That	number	increases	to	33	
percent	with	concrete	barrier	and	39	percent	with	beam	guardrail.

Barrier performance Cable barrier Concrete barrier

Contained in median* 956 (82.6%) 355 (38.0%)

Redirected** 145 (12.5%) 556 (59.6%)

Cross-median*** 57 (4.9%) 22 (2.4%)

Total 1,158 933
* Contained in median: The vehicle hit the barrier and did not re-enter any lanes of traffic.

** Redirected: The vehicle hit the barrier and rebounded into the lanes of traffic.

*** Cross-median: The vehicle hit the barrier, went across the median, and entered the 
opposing lanes. To be conservative, WSDOT considered any incident as a cross-median 
incident whether or not there was a collision with opposing traffic. In our analysis, there 
were 32 cross-median incidents involving cable barrier where there was not a collision with 
opposing traffic: 56 percent of the total.

Figure 1.9

Comparison of cable barrier and concrete barrier performance
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Figure 1.10

Percentage of single- and multi-
vehicle collisions with barrier types

2002-2006*

Percent

Collisions Cable barrier Concrete barrier Beam guardrail

Single-vehicle collisions 0.19 0.45 0.46

Multiple-vehicle collisions 1.00 0.69 0.70

All collisions 0.33 0.53 0.55

Figure 1.11

Number of injuries per collision

Figure	1.11	illustrates	the	number	of	injuries	per	collision	event	with	the	various	
barrier	types,	with	single-vehicle	and	multi-vehicle	collisions.	Cable	barrier	
collisions	result	in	lower	numbers	of	injuries	per	collision	than	other	barrier	types.

Figure 1.12

Concrete barrier shows a slightly lower percentage of cross-median collisions

Low-tension 
cable barrier (43 
miles) 1995-2007

High-tension 
cable barrier (134 
miles) 2004-2007

Concrete barrier 
(58 miles)  
2002-2006

Cross-median incidents 43 (5.8%) 14 (3.3%) 22 (2.4%)

Cross-median rate (per 100 
million vehicle miles of travel)

0.62 0.50 0.28

Fatal crashes where barrier 
was impacted

7 (0.9%) 3 (0.7%) 7 (0.8%)

Deaths from collisions where 
barrier was impacted

11 4 10

Fatal crash rate (per 100 
million vehicle miles of travel)

0.10 0.14 0.13

*Time	period	analyzed	for	concrete	barrier	and	
beam	guardrail	collisions.
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Concrete barrier collisions indicate a slightly lower frequency 
of cross-median collisions, but high-tension cable barrier 
systems are approaching the effectiveness of concrete barrier

•	97.6	percent	of	the	collisions	with	concrete	barrier	did	not	reach	the	
opposing	lanes

•	96.7	percent	of	the	collisions	with	high-tension	cable	did	not	reach	the	 
opposing	lanes

•	94.2	percent	of	collisions	with	low-tension	cable	barrier	did	not	reach	the	
opposing	lanes	

An	analysis	of	58	miles	of	concrete	median	barrier	reveals	that	in	2.4	percent	
of	the	collisions	with	concrete	barrier,	the	vehicle	traveled	over	or	through	the	
barrier	and	reached	the	opposing	traffic	lanes.	For	high-tension	cable	barriers,	
which	amount	to	80	percent	of	the	cable	barrier	mileage,	3.3	percent	of	the	
collisions	crossed	the	median	and	reached	the	opposing	traffic	lanes.	Of	those	
3.3	percent,	19	percent	impacted	an	opposing	vehicle—or	0.9	percent	of	all	
collisions.	For	low-tension	cable	barrier,	5.8	percent	of	the	collisions	crossed	
the	median	and	reached	the	opposing	traffic	lanes.	Of	those	5.8	percent,	48	
percent	impacted	an	opposing	vehicle	or	2.8	percent	of	all	collisions.

Cable barrier is effective in reducing rollover collisions in the 
median, although it may not contain a vehicle that is already rolling
Reducing	rollover	collisions	is	significant	because	injury	severity	increases	
when	vehicles	overturn.	Vehicle	occupants	are	subjected	to	a	wider	range	
of	forces	and	more	frequent	impacts	with	vehicle	components.	Figure	1.13	
illustrates	an	overall	reduction	of	37	percent	for	all	rollover	collisions	in	the	
median.	For	serious-injury	collisions,	the	reduction	is	69	percent,	and	for	fatal	
collisions,	a	reduction	of	74	percent	was	found.

Figure 1.13

Cable barrier is effective in reducing rollover collisions in the median

Before After Percent change

Annual	median	rollover	collisions 83.4 52.1 -37%

Median	rollover	collision	rate	(per	100	
million	vehicle	miles	of	travel)

2.86 1.45 -49%

Annual	serious-injury	median	rollover	
collisions

8.4 2.6 -69%

Annual	fatal	median	rollover	collisions 2.8 0.7 -74%

No barrier can completely reduce the risk of injury and death 
for drivers who leave the road
Many	factors	contribute	to	the	survivability	of	a	crash	and	no	barrier	can	
protect	vehicle	occupants	in	every	situation.	Weather	and	roadway	conditions;	
speed	and	size	of	the	vehicle;	impact	angle;	influence	of	drugs	and	alcohol;	
attentiveness	of	the	driver;	use	of	seat	belts;	and	driving	tactics	and	strategies	
can	all	play	a	role	in	the	outcome	of	an	incident.	Good	driving	and	vehicle	
maintenance	practices	are	effective	ways	to	reduce	crossover	collisions.
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In	2007,	there	were	five	collisions	reported	in	the	median	that	resulted	in	six	
fatalities	where	cable	median	barrier	is	installed.	Not	all	of	these	collisions	
involved	the	cable	median	barrier,	and	not	all	cross-median	collisions	resulted	
in	a	fatality.	Below	are	summaries	of	the	factors	involved	in	some	of	the	most	
highly	publicized	collisions:

Summary of fatal cross-median collisions in 2007
I-5, Milepost 200, Marysville – Feb. 13, 2007:	The	driver	of	an	Infinity	QXR	
sport	utility	vehicle	entered	I-5	southbound	at	88th	Street	and	traveled	across	
three	traffic	lanes,	drove	over	one	cable	median	barrier,	crossed	the	median,	
traveled	through	a	second	cable	median	barrier,	and	hit	a	northbound	bus.	The	
Infinity	driver	was	killed.	Detailed	information	about	this	crash	can	be	found	in	
the	June	2007	report.

I-5, Milepost 138, Fife - July 22, 2007: The	driver	of	an	Acura	Integra	was	
traveling	southbound	at	a	high	rate	of	speed	(reported	between	80	and	100	
mph)	and	was	passing	vehicles	in	all	lanes.	The	driver	lost	control	of	the	vehicle,	
entered	the	median	and	went	under	the	cable	barrier.	The	Acura	collided	with	
two	vehicles	in	the	northbound	lanes.	Toxicology	tests	revealed	that	the	driver	
of	the	Acura	was	under	the	influence	of	methamphetamines.	The	driver	of	the	
Acura	was	killed.	The	other	drivers	suffered	non-life-threatening	injuries.

SR 512, Milepost 4, Tacoma – Nov. 19, 2007:	The	driver	of	a	Volkswagen	
Golf	was	traveling	westbound	at	a	high	rate	of	speed	(reported	in	excess	of	90	
mph)	and	lost	control.	The	Volkswagen	entered	the	median,	engaged	the	cable	
barrier,	and	went	under	the	barrier	into	the	eastbound	lanes,	hitting	a	semi-
trailer	truck	in	the	eastbound	lanes.	The	driver	of	the	Volkswagen	was	killed.	
The	driver	of	the	truck	did	not	suffer	any	injuries.

Summary of serious-injury median collisions in 2007
I-5, Milepost 85, north of Centralia – Nov. 7, 2007:	The	driver	of	a	Honda	Civic	
traveling	northbound	at	approximately	the	70	mph	speed	limit	lost	control	and	
entered	the	median.	The	vehicle	went	under	the	cable	barrier	and	entered	the	
southbound	lanes	where	it	hit	a	pickup	truck.	The	Honda	Civic	had	an	after-market	
suspension	installed	that	could	have	lowered	the	vehicle	up	to	three	inches.	The	
driver	of	the	Honda	suffered	serious	injuries	and	the	driver	of	the	pickup	suffered	
minor	injuries.	The	driver	of	the	Honda	was	not	wearing	a	seat	belt.

I-5, Milepost 138, Fife – Aug. 25, 2007: The	driver	of	a	Lincoln	Towncar	was	
traveling	northbound,	lost	control	of	the	vehicle,	and	entered	the	median.	The	
vehicle	drove	up	the	slope	in	the	median,	engaging	the	cable	barrier	with	the	
rear	undercarriage	of	the	vehicle.	The	vehicle	entered	the	southbound	lanes	
and	struck	another	vehicle,	which	started	a	chain	reaction	collision	with	six	
other	vehicles.	A	total	of	seven	people	were	transported	to	local	hospitals	with	
injuries,	the	most	severe	being	an	unbelted	passenger	who	was	in	the	backseat	
of	the	Towncar	and	ejected	from	the	vehicle.

Summary of other fatal median collisions in 2007
I-90, Milepost 186, Moses Lake – Feb. 19, 2007:	The	driver	of	a	Toyota	
Corolla	was	traveling	eastbound,	lost	control	of	the	vehicle,	and	entered	the	
median.	The	vehicle	rolled	over	several	times	but	did	not	contact	the	cable	
barrier.	The	driver	was	killed.

SR 512, Milepost 11 – June 26, 2007:	The	driver	of	a	Scion	TC	was	traveling	
eastbound	in	the	outside	lane.	The	driver	made	a	sudden	lane	change	and	was	
hit	on	the	driver’s	side	by	a	semi	trailer	truck,	also	traveling	eastbound.	The	
Scion	entered	the	median	and	hit	the	cable	barrier.	A	passenger	was	ejected	
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from	the	car.	The	driver	of	the	Scion,	who	did	not	use	a	seat	belt,	and	the	
ejected	passenger	suffered	fatal	injuries.	The	driver	of	the	truck	was	not	injured.

WSDOT’s evaluation of motorcycle collisions 

•	 Motorcyclists have concerns about cable median barrier

	 	As 	noted	in	the	June	2007	report,	many	motorcyclists	have	expressed	
concerns	about	cable	barrier	and	motorcycle	safety.	There	is	a	perception	
among	motorcyclists	that	cable	barrier	isn’t	designed	to	protect	them	and	
would	potentially	cause	harm	if	they	hit	it.

•	 International studies have been conducted on this topic

	 The	perception	that	cable	barrier	is	a	hazard	to	motorcyclists	has	been	
studied	in	several	other	countries.	In	2006	Transit	New	Zealand	sponsored	
a	review	of	international	research	and	practices	on	the	use	of	cable	barriers	
and	published	a	position	paper.	This	paper	cited	several	European	reports	
and	concluded	that	“…whilst	WRSBs	[wire	rope	safety	barriers]	have	
the	potential	to	cause	serious	injury	to	errant	riders,	so	do	all	road	safety	
barriers.”	They	went	on	to	say	that	“there	is	no	reliable	evidence	to	indicate	
that	WRSBs	present	a	greater	risk	or	less	risk	than	other	barrier	types,	or	
indeed,	no	barrier	at	all.”

	 In	January	2008	a	meeting	of	the	International	Research	Activities	
subcommittee	of	the	Transportation	Research	Board’s	Roadside	Safety	
Design	committee	was	dedicated	to	addressing	motorcycle	issues.	This	
meeting	included	presentations	from	representatives	from	Australia,	
Sweden,	the	United	Kingdom,	Italy,	Spain,	Germany,	France,	and	the	
United	States.	At	this	meeting	it	was	noted	that	while	barrier	impacts	by	
motorcyclists	are	more	severe	than	collisions	with	other	hazards,	there	is	
no	clear	proof	that	cable	barriers	are	a	greater	hazard	for	motorcyclists.

•	 Washington’s experience with motorcycle collisions

	 WSDOT	will	continue	to	analyze	collisions	involving	motorcycles	hitting	
median	barrier.	We	have	found	no	significant	difference	in	injury	severity	
regardless	of	what	type	of	median	barrier	motorcyclists	struck.	In	any	
collision,	motorcyclists	are	relatively	unprotected	because	they	don’t	have	
many	of	the	safety	features	found	in	cars,	such	as	seat	belts	and	airbags.	
Consequently,	the	injury	rate	when	motorcycles	hit	barrier	is	much	higher	
than	the	rate	when	automobiles	hit	barrier.

	 We	reviewed	motorcycle	collision	data	from	2003	through	2007,	examining	
reported	collisions	involving	motorcycles	for	the	period	after	cable	was	
installed.	We	found	48	reported	collisions	involving	motorcycles	(of	all	
types)	within	the	limits	of	the	cable	barrier	installations.	Of	these	48,	only	
four	(eight	percent)	actually	involved	the	cable	barrier.	By	contrast,	a	
similar	look	at	all	other	vehicles	shows	that	24	percent	(997	of	4200)	of	the	
reported	collisions	involved	a	vehicle	striking	the	cable	barrier.

•	 Collisions involving motorcycles and cable barrier

	 Through	the	end	of	2007,	there	have	been	four	collisions	involving	
motorcycles	and	cable	median	barrier	in	Washington	State:

 I-5, Milepost 253, Bellingham – Oct. 25, 2007:	A	motorcycle	was	traveling	
in	the	left	lane	of	northbound	I-5	in	Bellingham	when	a	bolt	on	the	rear	of	
the	motorcycle	sheared	off,	causing	the	rear	tire	to	lock	up.	The	motorcycle	
veered	off	the	road	to	the	left	into	the	median	and	struck	two	posts	of	the	
low-tension	cable	barrier.	There	were	no	injuries	in	this	collision.
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 I-5, Milepost 222, Mt. Vernon – Oct. 23, 2007: A	motorcycle	traveling	
on	northbound	I-5	in	the	Mt.	Vernon	area	was	weaving	through	traffic	at	
a	high	rate	of	speed	when	it	struck	the	rear	of	a	vehicle	in	the	right	lane.	
The	driver	was	ejected,	and	the	motorcycle	slid	across	the	two	left	lanes	
into	the	high-tension	cable	median	barrier.	The	driver	ended	up	on	the	
pavement	in	the	left	lane,	suffering	serious	injuries	(severe	head	trauma).	
The	driver	was	found	to	be	under	the	influence	of	alcohol.

 SR 512, Milepost 9, Puyallup – July 25, 2007:	A	motorcycle	traveling	
in	the	left	lane	of	eastbound	SR	512	near	Meridian	Street	ran	off	the	
roadway	to	the	left	and	struck	the	high-tension	cable	barrier.	The	driver	
was	apparently	on	the	motorcycle	when	it	contacted	the	barrier.	The	driver	
received	evident	injuries	(arm	abrasions).

 I-5, Milepost 9, Clark County – Aug. 8, 2004:	A	motorcycle	was	traveling	
in	the	left	lane	of	northbound	I-5	near	SR	502	when	the	front	tire	blew	
out.	The	motorcycle	overturned	in	the	lanes,	ejecting	the	driver	and	a	
passenger.	It	is	unclear	whether	either	of	the	riders	contacted	the	low-
tension	cable	barrier.	Both	riders	received	evident	injuries	(contusions	and	
lacerations).

•	 Motorcycle-vehicle collisions

	 In	addition,	we	identified	two	collisions	where	a	vehicle	crossed	a	median	
and	struck	a	motorcyclist.	Both	of	these	collisions	resulted	in	fatal	injuries:

 I-90, Milepost 13, east of Bellevue – July 27, 2006:	The	driver	of	a	
vehicle	traveling	on	westbound	I-90	apparently	blacked	out	from	a	medical	
condition	and	crossed	the	median.	The	vehicle	struck	a	motorcycle	
traveling	in	the	eastbound	direction.	The	driver	of	the	motorcycle	was	
killed.	The	median	at	this	location	is	approximately	70	feet	wide	and	does	
not	meet	the	WSDOT	criteria	for	median	barrier.

 SR 18, Milepost 19, Tiger Mountain – April 23, 2005:	The	driver	of	a	
vehicle	traveling	on	westbound	SR	18	lost	control	and	entered	the	median.	
The	vehicle	began	to	spin	as	it	crossed	the	median	and	entered	the	
eastbound	lanes	where	it	struck	a	motorcycle.	The	driver	and	passenger	
on	the	motorcycle	were	killed.	This	section	of	highway	has	since	been	
reconstructed	and	a	beam	guardrail	median	barrier	installed.

•	 Planned research on motorcycle safety

	 WSDOT	proposed	national	research	on	crashes	between	
motorcycles	and	barrier.	This	research,	entitled	“Identification	of	
Factors	Related	to	Serious	Injuries	in	Crashes	of	Motorcyclists	into	
Traffic	Barriers,”	was	selected	for	funding	as	part	of	the	National	
Cooperative	Highway	Research	Program	(NCHRP).

	 This	study	will	identify	characteristics	involved	in	serious-injury	and	fatal	
collisions	involving	motorcycles	and	traffic	barriers.	We	will	investigate	
characteristics	related	to	the	drivers	involved,	the	collision	types,	the	
barrier	types,	the	roadway	geometry	and	conditions,	the	vehicle	types,	and	
the	environmental	conditions.	We	will	also	identify	specific	characteristics	
that	could	be	studied	further	to	develop	potential	ways	of	improving	
motorcycle	safety.

	 This	study	will	begin	in	2009	and	the	results	should	be	available	in	2012.



Cable Median Barrier - 21WSDOT/WSP

Chapter 2:  Cable	barrier	policy	and	update	of	WSDOT	actions

Much has been learned about barrier installation
Since	WSDOT	placed	the	first	cable	median	barrier	on	Washington	highways	
in	1995,	much	has	been	learned	about	cable	barrier.	Because	cable	barrier	
is	a	relatively	new	countermeasure	for	cross-median	collisions	and	has	a	
unique	design,	it	has	received	a	great	deal	of	scrutiny	from	transportation	
professionals	and	the	traveling	public.

As	the	level	of	experience	with	cable	barrier	systems	has	grown	around	the	
country,	research	institutions	and	product	developers	explored	how	to	make	
the	systems	perform	in	new	ways	and	in	new	applications.	Recent	product	
development	efforts	have	led	to	system	modifications	and	new	designs	aimed	
toward	expanding	the	parameters	of	where	cable	barrier	can	be	placed	and	the	
collision	conditions	where	cable	barrier	may	be	effective.

Placement of barrier within the median is a factor
We	have	learned	that	placement	of	the	barrier	within	the	median	has	been	
identified	as	a	factor	in	cross-median	collisions	for	some	vehicle	types.	Crash	
testing	conducted	by	the	Federal	Highway	Administration	(FHWA)	in	2004	
revealed	that	cable	barrier	offset	from,	but	in	close	proximity	to,	the	bottom	of	
the	median	ditch	was	allowing	vehicles	to	pass	under	the	cables.	As	a	result	of	
this	testing,	WSDOT	modified	its	placement	guidance	for	future	cable	barrier	
installations.	Placement	of	cable	barrier	just	below	a	slope-break	was	identified	
as	a	factor	in	a	2007	collision	where	the	impacting	vehicle	went	over	the	cable	
barrier.	Design	work	is	in	progress	to	install	a	concrete	barrier	in	the	median	at	
this	location.

The cable attachment mechanism is another factor in cross-
median collisions
The	cable	attachment	mechanism	for	connecting	the	wire	rope	to	other	
hardware	components	has	also	been	identified	as	a	potential	factor	in	cross-
median	collisions.	This	issue	has	been	observed	only	in	low-tension	cable	
barrier	installations,	which	are	currently	installed	along	43	miles	of	highway.	
There	have	been	a	few	instances	where	the	connecting	mechanism	allowed	the	
cable	to	release	from	the	tensioning	hardware	in	a	collision	event.	WSDOT	has	
implemented	a	research	project	to	develop	an	attachment	mechanism	that	can	
be	installed	as	a	retrofit	to	existing	systems.	The	results	of	that	evaluation	will	
be	completed	by	the	next	annual	report.	High-tension	cable	barrier	systems	are	
currently	specified	by	WSDOT	for	future	installations.

An independent expert review of WSDOT’s cable barrier was 
conducted in 2007
In	February	2007,	Gov.	Chris	Gregoire	requested	that	WSDOT	conduct	an	
independent	expert	review	of	cable	median	barriers	following	the	fatal	cross-
median	collision	on	Interstate	5	in	Marysville	on	Feb.	13,	2007.	The	evaluation	
included	an	examination	of	WSDOT’s	cable	median	barrier	policy,	statewide	
cable	median	barrier	performance,	and	other	cross-median	collisions	along	a	
10-mile	stretch	of	I-5	in	Marysville.
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WSDOT	hired	Dr.	Malcolm	Ray,	PE,	Ph.D.,	to	conduct	an	independent	
evaluation	of	our	cable	median	barrier	policy	and	program.	His	full	report	
is	included	in	the	June	2007	“Cable	Median	Barrier,	Reassessment	and	
Recommendations”	report.	Dr.	Ray’s	recommendations	addressed	cable	
barriers	in	Marysville,	policies,	and	future	research.

This	following	is	a	summary	of	WSDOT’s	activities	and	implementation	status	
for	those	recommendations.

Status of recommendations

•	 In Marysville 

 Replace the existing low-tension cable median barrier along the 
northbound side of I-5 with concrete barrier and maintain the existing high-
tension cable median barrier along the southbound side of I-5.

 Update:	WSDOT	is	designing	a	project	to	install	concrete	barrier	along	10	
miles	of	northbound	I-5	in	Marysville.	(See	Chapter	3	for	more	detail.)

•	 Locations other than Marysville 

 Continue installation of cable median barrier.

 Update:	At	the	end	of	2006,	WSDOT	had	installed	approximately	135	miles	
of	cable	median	barrier,	with	an	additional	30	miles	under	construction.	By	
the	end	of	2007,	all	of	the	30	miles	under	contract	were	completed	and	
12	additional	miles	were	installed.	There	were	3.5	miles	of	cable	median	
barrier	under	contract	at	the	end	of	2007.

	 Currently,	there	are	plans	to	install	another	seven	miles	on	full	access	
controlled	facilities	by	the	end	of	2008.	There	are	also	another	6.6	miles	
under	contract	or	planned	for	partial	controlled	access	facilities	(non-
freeway	routes).	All	of	the	barrier	installed	in	2007	was	high-tension	
cable	barrier.

	 WSDOT	plans	to	remove	approximately	eight	miles	of	cable	median	barrier	
as	part	of	a	widening	project	on	I-5	from	Grand	Mound	to	Maytown.	The	
project	widens	the	freeway	for	an	additional	lane	in	each	direction.	The	
widening	project	will	make	the	median	narrower	and	as	a	result	the	cable	
barrier	will	be	replaced	with	concrete	barrier.

•	 Cable median barrier installation and placement  

 Create procedures to install the cable-securing wedge in low-tension cable 
barrier systems.

 Provide additional dimensions of fabricated parts and materials 
specifications for low-tension cable barrier systems to design engineers.

 Improve the design of the cable-securing wedge in low-tension cable 
barrier systems.

 Update:	These	three	recommendations	are	for	improving	the	design	of	
the	low-tension	cable	barrier.	WSDOT	discontinued	installing	low-tension	
systems	and	therefore,	improving	this	design	is	unnecessary.	In	addition,	
WSDOT	has	contracted	with	the	Texas	Transportation	Institute	to	develop	
a	retrofit	design	that	would	eliminate	the	tensioning	hardware,	including	
the	“wedge”	connection.	If	successful,	this	would	eliminate	some	of	the	
connection	points	that	exist	in	the	current	design,	and	may	allow	longer	
runs	between	cable	anchors.	This	project	is	underway	and	is	expected	to	
be	completed	in	2008.	At	that	time,	WSDOT	will	evaluate	the	priority	of	this	
work	compared	to	other	safety	improvements.
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•	 Performance on slopes

 Sponsor research to examine high-tension cable barrier performance on 
slopes and when struck by larger vehicles.

 Update:	Research	and	testing	is	underway	to	investigate	the	performance	
of	cable	barrier	on	slopes.	In	2007	a	research	project	proposed	by	WSDOT	
was	selected	for	funding	as	part	of	the	National	Cooperative	Highway	
Research	Program	(NCHRP).	This	project,	“Development	of	Guidance	for	
the	Selection,	Use,	and	Maintenance	of	Cable	Barrier	Systems”	(NCHRP	
22-25),	will	investigate	the	optimum	placement	of	cable	barrier	in	median	
installations.	A	WSDOT	employee	is	on	the	project	panel	and	is	helping	
steer	the	direction	of	this	research.	The	research	project	will	develop	
guidance	on	where	to	use	cable	barrier	systems,	how	to	connect	to	other	
barrier	systems,	and	how	to	maintain	cable	barrier	systems.	Work	on	this	
project	is	scheduled	for	completion	in	July	2009.

	 Studies	being	conducted	at	the	National	Crash	Analysis	Center	(NCAC)	
at	George	Washington	University	are	being	done	to	investigate	bumper	
trajectories	in	a	range	of	departure	angles	(from	the	roadway)	and	speeds,	
on	a	variety	of	median	slopes,	in	order	to	determine	an	optimum	height	
for	cables	in	barrier	systems.	These	will	provide	data	that	help	designers	
determine	the	proper	height	for	top	and	bottom	cables.

	 In	addition,	there	are	efforts	underway	to	develop	barrier	designs	that	
can	be	installed	on	slopes	in	medians.	In	Lincoln	Nebraska,	the	Midwest	
Roadside	Safety	Facility,	a	national	leader	in	research	and	development	of	
roadside	safety	hardware,	has	recently	tested	a	new	cable	barrier	design	
that	was	installed	on	4H:1V	slopes1.	This	design	uses	four	cables	and	
was	tested	with	vehicles	with	higher	bumpers,	such	as	SUVs	and	pickup	
trucks.	The	four	cables	are	spaced	so	that	the	bottom	cable	is	lower	and	
the	top	cable	is	higher	than	the	cable	barrier	system	designs	that	have	
been	used	in	the	past	two	years.	This	should	help	reduce	the	potential	for	
vehicles	to	go	under	or	over	the	barrier.	While	the	tests	appeared	to	be	
successful,	the	researchers	are	considering	some	modifications,	and	this	
barrier	has	not	yet	been	installed	on	any	highway	facilities.

	 Several	cable	barrier	manufacturers	have	also	tested	their	systems	on	
4H:1V	slopes.	Trinity	Industries,	the	manufacturer	of	the	primary	cable	
barrier	system	used	in	Washington,	is	one	of	these.	Trinity	also	conducted	
tests	of	their	system	on	larger	vehicles.	The	new	design	Trinity	tested	does	
not	lend	itself	to	retrofitting	existing	cable	installations	in	Washington.	This	
is	due	to	the	type	of	posts	used	in	the	new	design;	they	do	not	fit	in	the	
sockets	that	exist	in	the	field.	As	a	result,	retrofitting	our	existing	barrier	
would	be	comparable	to	complete	replacement.

	 At	WSDOT’s	request,	Trinity	is	evaluating	design	changes	that	would	be	
more	practical	(that	use	a	similarly	shaped	post,	for	example).	The	results	
from	this	evaluation	are	expected	by	fall	2008.

•	 Placing cable barrier on slopes

 Until research examining high-tension cable barrier and slopes is complete, 
WSDOT will consider the following when placing cable barrier near the 
break point between 10H:1V and 6H:1V slopes in the median:

•	For	single-run	cable	median	barrier	placed	at	least	13	feet	from	the	edge	
of the nearest traveled lane to the slope, place the barrier at least one foot 
before the slope breakpoint

•	For	double	runs,	if	there	is	at	least	11	feet	from	the	edge	of	the	nearest	
traveled lane, place the barrier at least one foot before the slope breakpoint

1	4H:1V	refers	to	a	slope	ratio	of	four	feet	horizontal	distance	for	each	one	foot	of	elevation	change.
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•		When	there	is	not	sufficient	space	to	position	the	barrier	before	the	slope	
breakpoint, other types of cable barrier (such as Test Level 4 or newly 
tested designs) should be used

 Update:		Implementation	of	this	recommendation	is	in	progress.	Given	
the	testing	and	development	that	is	underway	for	cable	barriers	on	
4H:1V	slopes,	we	anticipate	that	WSDOT	will	adopt	these	barriers	for	
new	installations.	In	addition,	we	are	working	with	manufacturers	on	a	
retrofit	design	for	existing	installations.	At	that	time,	WSDOT	will	have	to	
determine	the	priority	of	this	work	compared	to	other	safety	improvements.

	 WSDOT’s	use	of	barriers	that	are	tested	for	4H:1V	slopes	will	make	cable	
barrier	placement	less	critical.

•	 Installation locations

 In choosing installations for both cable median barrier and concrete 
median barrier, WSDOT should consider crash history as well as median 
characteristics and traffic volumes, as recommended by Dr. Ray.

 Update: For	this	report,	WSDOT	evaluated	all	of	the	cable	median	barrier	
locations	as	recommended.	Based	on	this	evaluation,	there	were	nine	
locations	where	the	rate	of	cross-median	collisions	exceeded	the	0.75	
collisions	per	100	million	vehicle	miles	threshold	suggested	by	Dr.	Ray.	
One	of	these	sections	did	not	meet	the	minimum	section	length	(two	miles)	
that	Dr.	Ray	suggested.	Four	other	sections	did	not	meet	the	minimum	
exposure	(100	million	vehicle	miles)	for	the	barrier.	In	both	of	these	cases,	
the	rate	may	be	distorted	by	the	short	length	and	low	exposure.	The	
remaining	four	sections	are	as	follows:

 I-5, Marysville: This	section	has	a	cross-median	collision	rate	of	0.77,	
which	is	just	above	the	threshold	of	0.75.	This	section	was	studied	
extensively	in	2007	and,	as	a	result,	concrete	barrier	was	proposed.	(See	
page	27	for	more	details	on	this	project.)

 I-5, Puyallup River to Fife: This	section	has	a	cross-median	collision	rate	
of	0.89.	There	were	two	cross-median	collisions	in	this	section	in	2007.	
This	section	is	being	widened	to	add	an	HOV	lane	in	the	median	starting	in	
2009,	and	concrete	median	barrier	will	be	installed	at	that	time.

 I-90, George to Moses Lake:	In	the	June	2007	report,	this	section	had	a	
cross-median	collision	rate	of	3.65	after	the	installation	of	cable	median	
barrier.	This	was	based	on	three	cross-median	incidents,	none	of	which	
involved	a	collision	with	a	vehicle	in	the	opposing	direction.	In	2007	there	
were	no	additional	cross-median	incidents	in	this	section	and,	as	a	result,	
the	rate	for	this	section	decreased	to	2.14.	As	noted	in	our	June	2007	
report,	the	short	time	exposure	and	the	relatively	low	traffic	volumes	may	
have	distorted	the	rate.	The	rate	decreased	significantly.	In	reality,	the	daily	
traffic	volume	on	this	highway	segment	is	well	below	the	threshold	that	
Dr.	Ray	identifies	in	his	criteria	for	site	characteristics.	However,	we	will	
continue	to	monitor	this	location.

 I-90, Spokane:	In	the	June	2007	report,	this	section	had	a	cross-median	
collision	rate	of	1.15.	This	was	based	on	three	cross-median	incidents,	one	
of	which	involved	a	collision	with	a	vehicle	in	the	opposing	direction.	In	our	
analysis	for	this	update,	this	section	had	a	rate	of	1.48.	In	2007	there	were	
an	additional	three	cross-median	incidents	within	the	limits	of	the	cable	
barrier.	Two	of	these	did	not	result	in	an	injury	and	the	other	resulted	in	an	
evident	injury.	This	section	is	being	evaluated	further	to	determine	if	any	
modifications	would	be	cost-effective.
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•	 Cable median barrier maintenance and inspection

 Make routine inspections of in-service cable median barrier systems.

 Update:	All	wedge	connections	in	low-tension	cable	systems	were	
inspected	in	2007.	Maintenance	crews	continue	to	inspect	these	
connections	as	repairs	are	made	following	cable	hits.

	 As	noted	previously,	WSDOT	has	contracted	with	Texas	Transportation	
Institute	to	develop	a	new	design	that	does	not	use	the	wedge	connection.	
This	research	will	be	completed	in	2008.

•	 Tracking

 Improve WSDOT’s tracking procedures.

 Update:	All	cable	median	barrier	repairs	are	reported	to	WSDOT’s	
Headquarters	Design	Office.	In	addition,	the	Washington	State	Patrol	has	
begun	reporting	cable	barrier	collisions	to	the	WSDOT	as	they	happen.	
This	data	was	used	in	the	development	of	the	information	on	page	9	of	
this	report.

•	 Monitoring Performance

 Continue to monitor the performance of all cable median barrier.

 Update: WSDOT	has	continued	to	monitor	the	performance	of	the	cable	
median	barrier,	and	this	update	summarizes	the	performance	through	
2007.	WSDOT	will	prepare	another	supplement	in	2009	that	includes	all	of	
the	2008	data.

•	 Research and development of cable median barrier systems

 Support and participate in research on the conditions that promote median 
crossovers.

 Update: Department	of	Transportation	staff	for	Washington,	Wisconsin,	
and	Minnesota	developed	a	research	problem	statement,	”Investigation	
of	Contributing	Factors	Associated	with	Cross-Median	Crashes	and	
Identification	of	Appropriate	Countermeasures,”	that	was	selected	for	
funding	as	an	NCHRP	(National	Cooperative	Highway	Research	Program)	
project.	A	researcher	has	not	yet	been	selected	for	this	project	and	it	will	
most	likely	start	in	the	spring	of	2009.

•	 Revised crash test criteria

 Urge adoption of the revised crash test criteria.

 Update: 	The	revised	crash	test	criteria,	which	will	be	called	MASH	2008	
(Manual	for	Assessing	Safety	Hardware),	has	been	submitted	to	the	
states	for	balloting	and	is	expected	to	be	adopted	by	the	end	of	2008.	
The	primary	change	that	will	lead	to	modifications	in	barrier	design	is	the	
adoption	of	crash-testing	criteria	for	larger	pickup	trucks	(those	with	a	
higher	bumper).	Many	manufacturers	and	researchers	have	begun	using	
these	new	criteria.

•	 Additional testing

 Urge additional testing of cable median barrier on slopes.

 Update:	As	mentioned	previously,	WSDOT	has	been	encouraging	the	
testing	of	barrier	on	slopes	and	it	is	expected	that	new	designs	will	be	
used	in	the	future.
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Chapter 3:  Updates	to	median	barrier	on	I-5	in	Marysville

Changes to the median barrier system on I-5 in Marysville 
following last year’s recommendations
The	June	2007	Cable	Median	Barrier	report	noted	a	higher-than-average	number	of	
crossover	collisions	on	I-5	in	Marysville,	for	reasons	not	completely	understood	by	
safety	specialists	and	engineers.	As	a	result,	independent	expert	Dr.	Malcolm	Ray	
recommended	installing	concrete	barrier	and	widening	the	shoulder	along	north-
bound	I-5	in	Marysville	to	provide	the	highest	level	of	protection	against	crossover	
collisions	in	which	southbound	drivers	cross	the	median	and	enter	northbound	lanes.

In	the	summer	of	2007,	WSDOT	engineers	analyzed	several	options	to	address	
the	report	recommendations.	We	provided	the	results	of	that	analysis,	together	
with	the	preliminary	cost	estimates	for	each	option,	to	Gov.	Chris	Gregoire.	

In	December	2007,	the	Governor	released	her	2008	Supplemental	Budget	Proposal,	
which	included	$27	million	to	install	concrete	barrier	along	10	miles	of	northbound	
I-5	in	Marysville.	The	funding	was	approved	by	the	Legislature	in	March	2008.	With	
funding	secured,	WSDOT	engineers	are	moving	forward	in	designing	the	project.

How will we modify the median barrier system on I-5 in Marysville?
We	will	remove	the	existing	low-tension	cable	barrier	along	northbound	I-5	in	
Marysville	and	install	10	miles	of	concrete	barrier	along	the	northbound	lanes	of	
I-5	from	SR	528	to	SR	530.

 

The	existing	cable	barrier	system	along	the	southbound	lanes	will	remain	in	place	
to	provide	redundant	protection.	Southbound	drivers	who	run	off	the	freeway	will	
hit	cable	median	barrier	on	that	side	of	I-5,	which	will	absorb	much	of	the	force	
of	impact,	reduce	the	risk	of	a	rollover,	and	reduce	the	risk	of	rebound	collisions	
that	involve	other	vehicles.	If	the	cable	median	barrier	does	not	restrain	the	vehicle	
within	the	median,	it	will	likely	stop	upon	impact	with	the	concrete	median	barrier	
along	the	northbound	lanes.	We	will	also	widen	the	shoulders	to	10	feet	along	
northbound	I-5	to	create	space	for	emergency	vehicles	and	disabled	vehicles	to	
pull	over	without	obstructing	traffic.	Wider	shoulders	will	also	give	drivers	who	lose	
control	of	their	vehicles	additional	room	to	slow	down,	regain	control,	and	re-enter	
traffic,	while	increasing	their	chances	of	avoiding	a	collision	with	the	median	barrier.

We	will	advertise	the	project	for	competitive	bidding	in	spring	2009,	with	
construction	to	begin	that	summer.	We	expect	to	complete	the	project	by	late	
2010.	For	more	information,	please	visit	the	project	Web	page:	 
www.wsdot.wa.gov/Projects/I5/MarysvilleMedianBarrier

12’ 12’ 12’
24’

12’10’
6’

12’ 12’ 10’

10’

I-5 Marysville Median Barrier   

42”

42”

 Northbound lanes:  Remove low tension cable barrier and replace  
with cast-in-place concrete barrier throughout  
project area, widen shoulder from six to ten feet

 Total Funding: $26.9 million

Southbound
Northbound
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How will the new median barrier system in Marysville address 
potential hazards posed by taller vehicles?
The	fatal	collision	that	occurred	on	I-5	in	Marysville	on	Feb.	13,	2007,	raised	
questions	about	cable	barrier’s	effectiveness	at	restraining	tall	vehicles	such	
as	sport	utility	vehicles	(SUV).	In	that	incident,	the	height,	trajectory,	and	angle	
of	approach	of	the	SUV	prevented	the	cable	median	barrier	from	engaging	the	
front	steel	bumper	or	wrapping	around	the	wheel	well	to	restrain	the	vehicle.	
Instead,	the	SUV’s	tall	front	bumper	hit	and	bent	the	top	post	of	the	barrier,	
which	dragged	the	cables	down	and	under	the	vehicle.	The	SUV	then	plowed	
through	the	low-tension	cable	barrier	adjacent	to	the	northbound	lanes	and	
collided	with	a	charter	bus	traveling	northbound.

The	new	median	barrier	system	in	Marysville	will	lower	the	risk	posed	by	tall	
vehicles	such	as	SUVs	by	replacing	the	low-tension	cable	median	barrier	
adjacent	to	the	northbound	lanes	of	I-5	with	concrete	median	barrier.	In	the	
event	that	a	vehicle	traveling	southbound	runs	off	the	road	and	is	not	restrained	
in	the	median	by	the	high-tension	cable	barrier	along	the	southbound	lanes,	
the	vehicle	should	have	a	greater	chance	of	stopping	upon	impact	with	the	
concrete	barrier	adjacent	to	the	northbound	lanes.

Potential risks of concrete median barrier on I-5 in Marysville
As	noted	in	the	June	2007	report,	concrete	barrier	has	the	potential	to	reduce	
the	risk	that	southbound	drivers	who	run	off	the	road	will	cross	into	the	
northbound	lanes.	However,	installing	concrete	barrier	along	the	northbound	
lanes	will	create	the	risk	that	northbound	drivers	who	run	off	the	road	will	
rebound	off	the	concrete	barrier	into	other	vehicles.	Drivers	who	hit	the	
concrete	barrier	will	also	experience	a	significantly	higher	force	of	impact	than	
those	who	hit	cable	median	barrier	at	similar	speeds	and	impact	angles.	The	
widened	shoulder	will	provide	more	room	for	northbound	drivers	who	run	off	
the	road	to	regain	control	of	their	vehicle	prior	to	hitting	the	barrier.

What are the costs associated with the new median barrier 
system in Marysville?
Installing	concrete	barrier,	widening	and	paving	the	roadway	shoulder,	and	
constructing	drainage	and	stormwater	treatment	facilities	all	contribute	to	the	
high	cost	of	the	new	barrier	system.

For	this	project,	we	will	install	10	miles	of	42-inch-tall	cast-in-place	barrier	
that	averages	approximately	$150	per	linear	foot.	This	is	more	expensive	than	
traditional	precast	concrete	barrier,	but	will	serve	to	reduce	cross-median	
collisions	for	a	broader	range	of	vehicle	types.	In	addition,	this	project	will	help	
enhance	drainage	along	this	section	of	I-5	to	offset	the	environmental	impact	of	
adding	paved	shoulder	area.	The	total	cost	of	concrete	barrier	is	approximately	
$8	million,	although	current	inflation	of	construction	materials	could	drive	this	
price	much	higher,	particularly	if	delays	in	permitting	occur.

What has happened on I-5 in Marysville since the last report?
Between	June	2007	and	June	2008,	a	total	of	25	collisions	involving	cable	
median	barrier	have	occurred	in	Marysville.	None	of	these	collisions	resulted	in	
fatalities.	In	fact,	out	of	all	the	collisions	that	have	occurred	in	2008,	only	one	
resulted	in	an	injury.
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Chapter 4:   Next	steps

In	2002	WSDOT	engineers	identified	approximately	169	miles	of	divided	
highways	with	full	access	control	and	medians	up	to	50	feet	in	width	as	focus	
areas	for	median	crossover	protection.	Since	that	time,	approximately	136	
miles	of	cable	barrier	has	been	installed	in	those	areas.	Another	14	miles	
has	been	treated	with	other	barrier	systems.	There	are	approximately	seven	
miles	currently	under	contract	for	installation	of	cable	barrier.	The	locations	
initially	identified	as	potential	sites	for	cable	barrier	installations	on	Washington	
highways	are	nearing	completion.	The	performance	of	the	cable	barrier	
systems	in	those	areas	have	led	to	questions	about	where	we	go	from	here.

Future planned installations 
As	noted	above,	there	are	approximately	seven	miles	of	cable	barrier	locations	
identified	as	part	of	2003	and	2005	transportation	revenue	packages	remaining	
to	be	installed.	These	miles	cover	portions	of	I-5,	I-90,	and	SR	599	and	are	
planned	for	completion	between	2008	and	2011.	In	addition,	we	have	identified	
another	21	miles	for	US	195,	and	US	395	that	are	appropriate	for	cable	barrier	
installations.	These	projects	are	also	planned	for	completion	between	2008	and	
2011.

New developments in cable barrier technology need to be 
considered in future designs and installations
As	ongoing	and	future	research	efforts	conclude,	we	anticipate	there	will	be	a	need	
to	expand	existing	policy	and	installation	guidelines.	Research	into	retrofitting	
existing	low-tension	barrier	systems	will	necessitate	decisions	on	investment	
priorities.	With	no	change	in	revenue,	WSDOT	will	need	to	determine	whether	it	
is	more	cost-effective	to	install	median	barrier	in	new	locations	or	spend	some	of	
those	funds	to	further	the	performance	potential	of	existing	installations.	Design	
Manual	guidance	will	convey	the	outcome	of	those	decisions,	and	new	Standard	
Plans	will	provide	installation	details	of	any	new	components.

We	expect	that	new	barrier	systems	currently	under	development	will	result	in	
products	that	offer	a	broader	range	of	possibilities	for	installation.	Systems	with	
high	top	cables	and/or	lower	bottom	cables	will	likely	result	in	more	flexibility	
for	placement	within	the	median.	That	flexibility	will	need	to	be	clarified	in	
WSDOT’s	Design	Manual.

An	ongoing	research	project	is	exploring	how	placement	of	cable	barrier	
systems	impacts	performance	of	those	systems.	We	expect	the	findings	of	
that	research	will	identify	placement	details	that	may	require	modification	of	
current	WSDOT	Design	Manual	guidance.	Future	research	into	selection,	use,	
and	maintenance	of	cable	barrier	systems	will	likely	result	in	better	guidance	
on	selection	of	which	barrier	system	is	most	appropriate	for	differing	site	
conditions.	Those	findings	will	be	incorporated	into	WSDOT’s	Design	Manual.

Should cable barrier be used on highways other than full 
access control?
As	research	and	product	modifications	advance	the	practice	of	cable	barrier	
installations,	there	are	several	challenges	associated	with	implementation.	For	
WSDOT,	there	are	questions	about	whether	cable	barrier	has	a	role	on	other	
facility	types.	WSDOT	focused	on	cable	median	barrier	on	divided	highway,	
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with	full	access	control,	where	median	width	is	50	feet	or	less.	Placement	as	a	
median	barrier	in	other	locations	means	having	to	consider	routes	with	partial	
or	modified	access	control	and	in	wider	medians.	There	are	other	challenges	
associated	with	placement	of	cable	barrier	on	our	roadsides.	As	current	
and	future	research	projects	conclude,	they	will	no	doubt	present	additional	
challenges	as	well	as	enhanced	guidance	for	the	use	of	cable	barrier	systems.

We looked at partial access routes
WSDOT’s	2002	“Median	Treatment	Study	of	Washington	State	Highways”	
focused	on	full	access	controlled	highways	because	of	their	higher	traffic	
volumes	and	travel	speeds.	As	cable	barrier	installations	on	those	locations	are	
nearing	completion,	there	is	interest	in	determining	whether	similar	investment	
in	divided	highways	without	full	access	control	is	appropriate.	Indeed,	there	are	
a	few	installations	planned	for	these	facilities.	Early	in	2008,	WSDOT	engineers	
evaluated	these	facilities	in	a	similar	fashion	to	the	2002	study	of	limited	
access	facilities,	focusing	on	median	widths	up	to	50	feet.	That	evaluation	
indicated	that	a	system-wide	investment	in	these	facilities	was	not	cost-
effective.	However,	there	were	15	miles	of	highway	that	do	appear	to	be	a	good	
investment.	State	Route	8	in	Thurston	and	Grays	Harbor	counties	accounts	for	
most	of	these	miles.

We also evaluated highways with medians wider than 50 feet 
In	WSDOT’s	2002	“Median	Treatment	Study	of	Washington	State	Highways,”	
we	evaluated	various	ranges	of	median	widths	for	placement	of	median	barriers	
on	divided	highways	with	full	access	control.	That	study	recommended	median	
barriers	for	all	medians	up	to	50	feet	in	width.	That	study	also	suggested	that	
decisions	should	be	made	on	a	project-by-project	basis	regarding	treatment	
of	wider	medians.	The	use	of	cable	barrier	systems	in	medians	wider	than	50	
feet	was	re-evaluated	in	early	2008,	and	the	resulting	conclusion	was	similar	
to	the	2002	study.	Barrier	installation	as	a	standard	practice	for	medians	
wider	than	50	feet	is	not	cost-effective	for	the	entire	highway	system.	The	
recent	evaluation	did	identify	a	few	locations	where	median	barrier	appears	to	
be	cost-effective	in	medians	50	to	70	feet	wide.	The	most	recent	evaluation	
reveals	that	approximately	10	miles	of	full	access	controlled	facilities	and	
approximately	seven	miles	of	partial	or	modified	access	controlled	facilities	
would	provide	a	cost-effective	investment	in	cable	median	barrier.

New research may find a role for cable barrier along the 
outside edge of highways
Although	cable	barrier	was	first	used	as	a	roadside	barrier,	rather	than	a	
median	barrier,	WSDOT	has	predominately	used	these	barriers	in	the	median.	
Because	cable	barriers	deflect	several	feet	when	struck,	their	use	is	limited	to	
locations	where	there	is	sufficient	distance	for	the	barriers	to	deflect	without	
reaching	the	object(s)	it	shields.	More	rigid	barriers,	such	as	guardrail	or	
concrete	barrier,	with	reduced	deflection	distances	are	frequently	selected	
for	roadside	applications.	This	is	because	they	offer	a	more	cost-effective	
treatment	than	cable	barrier	systems,	particularly	if	additional	right	of	way	
or	roadside	treatment	is	necessary	to	account	for	cable	barrier	deflection.	
Evolving	designs	and	current	research	into	placement	guidance	may	identify	an	
expanded	role	for	cable	barrier	along	our	roadsides.
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Cable barrier is being tested in narrow medians and in other 
applications
Evolving	designs	and	current	research	into	placement	guidance	may	also	
identify	an	expanded	role	for	cable	barrier	placement	in	narrow	medians.	
The	Oregon	Department	of	Transportation	(ODOT)	has	recently	installed	
cable	barrier	in	a	paved	median	that	is	only	eight	feet	wide.	This	location	
had	experienced	several	centerline	crossover	collisions	and	a	trial	section	
of	cable	barrier	was	installed	here.	Deflection	distance	was	reduced	for	this	
installation	by	reducing	the	distance	between	posts.	ODOT	will	be	monitoring	
this	installation	to	determine	the	effectiveness	of	the	barrier.	WSDOT	and	other	
states	will	be	reviewing	ODOT’s	findings.

US 26 in Oregon (Mt. Hood Highway)

In	addition	to	use	in	medians	less	than	50	feet	wide,	WSDOT	is	monitoring	the	
development	of	cable	barrier	systems	and	placement	research	to	determine	
whether	cable	barrier	may	be	used	in	a	broader	range	of	applications,	including	
use	on	steeper	slopes,	or	a	greater	range	of	placement	options	within	the	
median	cross	section.	Future	research	is	expected	to	reveal	site	conditions	
where	traffic	flow	patterns	and	volumes	can	be	used	to	better	identify	the	
most	appropriate	barrier	system.	Other	research	may	reveal	methods	and	
components	to	retrofit	existing	installations	to	enhance	performance.
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Appendix A: Cable Median Barrier Trends and Performance
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Appendix B: Location, installation and performance data from review of cable 
median barrier installations in Washington state

The data sheets that follow contain information about each location where cable median barrier was 
installed or under construction along Washington state highways at the end of 2007. The before-and-
after collision data shows the number of crashes, by severity, that occurred in the median and crossed 
the median in each location before and after cable median barriers were installed. 

WSDOT reviewed five years of data from crashes that occurred before cable median barrier was 
installed in each location, with the exception of I-5 in Marysville. Only 2 ½ years of before cable data is 
available for this location, because it was the first location where cable median barrier was installed in 
Washington state. Data ranges from crashes after cable median barrier was installed from a few months 
to a few years because all available data was included in the analysis. The barrier was installed at 
different times in each location.

Data also is presented for four representative highway sections where concrete barrier is in place. For 
these sections, data is presented only for crashes that occurred after concrete median barrier was 
installed because some of the concrete barriers have been in place for over 20 years.

All collision data was obtained by reviewing the collision history provided by the WSDOT 
Transportation data Office and by reviewing WSP collision reports for all collisions that occurred 
after barrier was installed. Overall, WSDOT staff reviewed data from more that 10,300 collisions and 
examined more than 3,000 individual collision reports.
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SR 3 Silverdale
Milepost 38.53 to 53.18
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Milepost 38.53 - 45.23
Length: 6.7 miles
Median width: 38-68 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2007

SR 3 Silverdale (38.53 - 45.23) No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 12 10 1 8 0

All median collisions after (7 months) 9 2 1 0 0

Cross median collisions before (60 months) 2 1 0 4 0

Cross median collisions after (7 months) 0 0 0 0 0

No cross-median incidents have occurred since we installed this cable median 
barrier.

The cable median barrier through this area generally will be located 10 feet 
from the edge of the eastbound lanes.

South of Silverdale

North of Silverdale

Source: WSDOT Traf�c Data Of�ce 
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Cable barrier
installed

ADT average growth rate on segment north of 
Silverdale is 4 percent per year.

ADT average growth rate on segment south of 
Silverdale is 2 percent per year.

Milepost: 45.51 - 45.98
Length: .47 miles
Median width: 24-36 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2007

SR 3 Silverdale (45.51 - 45.98) No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 0 0 1 0 0

All median collisions after No data 

Cross median collisions before (60 months) 0 0 0 0 0

Cross median collisions after No data

Milepost: 46.38 - 53.18
Length: 6.8 miles
Median width: 38-48 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2007

SR 3 Silverdale (46.38 - 53.18) No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 11 6 2 0 0

All median collisions after (7 months) 9 0 1 0 0

Cross median collisions before (60 months) 2 1 0 0 0

Cross median collisions after (7 months) 0 0 0 0 0



Cable Median Barrier - 37WSDOT/WSP

I-5 Vancouver
Length: 13.58 miles*
Median width: 48-82 feet 
Speed limit: 60-70 mph 
Barrier type: Low-tension
Year installed: 2001
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60 mph
70 mph

I-5 Vancouver 
Milepost 7.8 to 11.10 and 12.28 to 22.56

I-5 Vancouver No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 63 14 31 7 6

All median collisions after (73 months) 198 33 27 5 0

Cross median collisions before (60 months) 4 1 6 2 4

Cross median collisions after (73 months) 0 0 1 2 0
 
*This segment was found to be longer than reported in 2007.

The cable median barrier through this area generally is located 14 to 34 feet 
from the edge of the northbound lanes.

Three cross-median incidents have occurred since we installed this cable 
median barrier:

- Two collisions involved vehicles that crossed the median and hit other 
vehicles traveling in the opposite direction.

- All three collisions occurred between mileposts 8.17 and 9.36.

- Two collisions involved southbound vehicles traveling across the median.

Source: WSDOT Traf�c Data Of�ce 
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ADT average growth rate on segment is 4 percent 
per year.
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I-5 Lewis County line to Maytown
Milepost 85.28 to 95.7
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12
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Lewis County line to US 12
Length: 3.05 miles
Median width: 40 feet 
Speed limit: 70 mph 
Barrier type: Low-tension
Year installed: 2004
US 12 to Maytown
Length: 7.37 miles
Median width: 40 feet 
Speed limit: 70 mph 
Barrier type: High-tension
Year installed: 2006

Lewis County line to US 12 No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 13 8 7 2 1

All median collisions after (41 months) 32 6 5 1 0

Cross median collisions before (60 months) 1 0 3 0 1

Cross median collisions after (41 months) 0 0 0 1 0

US 12 to Maytown No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 30 12 6 2 3

All median collisions after (22 months) 26 3 1 0 0

Cross median collisions before (60 months) 9 5 3 2 3

Cross median collisions after (22 months) 1 0 0 0 0

The cable median barrier in the southern three miles generally is located in 
the center of the median, 20 feet from the edge of each roadway. The cable 
median barrier in the northern 7.3 miles generally is located 12 feet from 
the edge of the southbound lanes. We installed the barrier in two separate 
construction projects.

Two cross-median incidents have occurred since we installed these cable 
median barriers. 

- A northbound vehicle crossed through the median and struck a vehicle 
traveling in the opposite direction.

- A southbound vehicle crossed through the median and came to rest in the 
northbound lanes without striking another vehicle.

Cable barrier
installed

Maytown

Lewis County

Source: WSDOT Traf�c Data Of�ce 
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ADT average growth rate on segment is 2 percent 
per year.
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I-5 Nisqually
Length: 1.55 miles
Median width: 40 feet 
Speed limit: 60 mph 
Barrier type: Low-tension
Year installed: 2004*
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I-5 Nisqually No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 6 2 1 2 1

All median collisions after (39 months) 18 4 3 0 0

Cross median collisions before (60 months) 0 1 1 0 1

Cross median collisions after (39 months) 1 0 1 0 0

* A short section (.14 miles) was installed in 2005.

The cable median barrier generally is located 12 feet from the edge of the 
northbound lanes.

Two cross-median incidents have occurred since we installed this cable 
median barrier. 

- A southbound vehicle traveled across the median, overturned and came to 
rest in the northbound lanes without striking another vehicle.

- A southbound semi truck and trailer traveled  across the median and came to 
rest in the northbound lanes without striking another vehicle.

Cable barrier
installed

Source: WSDOT Traf�c Data Of�ce 
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ADT average growth rate on segment is 3 percent 
per year.
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I-5 Puyallup River and Fife 
Milepost 135.62 to 137.41 and 137.49 to 139.49
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I-5 Puyallup River
Segment Length: 1.79 miles
Median width: 48 feet 
Speed limit: 60 mph 
Barrier type: Low-tension
Year installed: 2004

I-5 Fife
Segment Length: 2.0 miles
Median width: 48 feet 
Speed limit: 60 mph 
Barrier type: Low-tension
Year installed: 2001

I-5 Puyallup River No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 9 5 3 1 2*

All median collisions after (47months) 31 4 4 1 0

Cross median collisions before (60 months) 2 1 0 0 0

Cross median collisions after (47 months) 1 1 2 0 0

I-5 Fife No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 13 11 7 2 5

All median collisions after (78 months) 68 12 4 2 1

Cross median collisions before (60 months) 1 1 2 0 3

Cross median collisions after (78 months) 3 1 1 1 1

Cable barrier
installed

Source: WSDOT Traf�c Data Of�ce 
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*Includes one fatality which occurred during the early construction period. A 
southbound vehicle left the roadway, struck an embankment and crossed into 
northbound lanes. The driver was ejected into the northbound lanes. 

One fatal cross-median crash occurred in 2007 when a southbound vehicle 
traveling at high speed failed to negotiate the curve. The vehicle traveled under 
the cable barrier, through the median and engaged three northbound vehicles.

The cable median barrier through this area generally is located 14 feet from the 
edge of the southbound I-5 lanes.

Eleven cross-median incidents have occurred since we installed cable median 
barrier

- Four involved vehicles that hit other vehicles traveling in the opposite 
direction.

- Eight occurred between milepost 138.17 and 138.71, in the vicinity of a 
significant curve.

- Eight involved southbound vehicles traveling across the median.

ADT average growth rate on segment is 1 percent 
per year.
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I-5 Marysville
First installation, Milepost 201.37 to 203.69 
Second installation, Milepost 199.16 to 209.28
Third installation, Milepost 199.34 to 209.31 (double run)

I-5 Marysville first 
installation (dashed line)
Segment Length: 2.32 miles
Median width: 40 feet 
Speed limit: 60 mph* 
Barrier type: Low-tension
Year installed: 1995

I-5 Marysville 
second installation
Segment Length: 7.72 miles
Median width: 40 feet 
Speed limit: 60-70 mph*
Barrier type: Low-tension
Year installed: 2000

I-5 Marysville 
third installation
Segment Length: 9.80 miles
Median width: 40 feet 
Speed limit: 60-70 mph*
Barrier type: High-tension
Year installed: 2007
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I-5 Marysville, first installation No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (29 months) 3 4 2 1 1

All median collisions after (135 months) 74 15 8 2 3

Cross median collisions before (29 months) 2 2 0 0 0

Cross median collisions after (135 months) 3 0 1 0 1

I-5 Marysville, second installation No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 27 15 15 5 2

All median collisions after (74 months) 156 30 24 3 4

Cross median collisions before (60 months) 4 6 6 4 1

Cross median collisions after (74 months) 3 6 3 2 3

* Posted speed changed from 70 mph to 60 mph on July 1, 2005

The cable median barrier through this area generally is located 16 feet from the edge 
of the northbound I-5 lanes. In early 2007 we installed a second run of cable median 
barrier along the southbound lanes, generally 12 feet from the edge of the lanes. 

We changed the posted speed limit from 70 mph to 60 mph on July 1, 2005.

Twenty-three cross-median incidents have occurred since we installed cable 
median barrier, through 2007: 

- Fourteen collisions involved vehicles that crossed over the median and hit 
other vehicles traveling in the opposite direction.

Average annual daily traffic volume
Vehicles per day by year
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North of SR 531
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Cable barrier
installed

ADT average growth rate on segment is 3 percent 
per year.

I-5 Marysville, third installation No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions after (10 months) 14 4 0 1 1**

Cross median collisions after (10 months) 0 0 0 0 1**

** Cross median fatality collision occurred during construction phase of third installation.
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- Thirteen incidents, including three fatal crashes, occurred between milepost 
204.29 and 207.5, an area that includes the SR 531 interchange and the 
Smokey Point Rest Area entrances and exits to the north.

- Five, including one fatal crash, occurred between milepost 201.5 and 203.3 
includes the 116th Street interchange.

- Nineteen of these collisions involved southbound 
vehicles traveling across the median

Eight fatal median-related crashes have occurred since we installed the cable 
barrier, through 2007:

- Five of these incidents involved vehicles that crossed over the median.

- Seven of these incidents involved the cable barrier: in two collisions, vehicles 
rolled over, and passengers were ejected; in one collision, a vehicle traveling 
in the wrong direction hit another vehicle, causing one of these vehicles to hit 
the cable median barrier.

- One fatal crash involved a vehicle that hit the median bridge column at 116th 
Street but did not hit the cable median barrier.
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I-5 Mount Vernon
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I-5 Mount Vernon
Length: 10.11 miles
Median width: 40-76 feet 
Speed limit: 60-70 mph 
Barrier type: High-tension
Year installed: 2006

I-5 Mount Vernon No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 23 4 4 6 5

All median collisions after (19 months) 47 6 2 1 0

Cross median collisions before (60 months) 1 1 1 3 3

Cross median collisions after (19 months) 1 0 0 0 0

The cable median barrier generally is located 10 feet from the edge of the 
northbound lanes.

One cross-median incident has occurred since we installed this cable median 
barrier. In this instance a northbound tow truck struck the barrier and stretched 
the cables into the southbound roadway. No other vehicles were involved.
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Vehicles per day by year
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ADT average growth rate on segment is 3 percent 
per year.
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I-5 North of Burlington
Milepost 230.9 to 234.61
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I-5 North of Burlington
Length: 3.71 miles
Median width: 40 feet 
Speed limit: 70 mph 
Barrier type: High-tension
Year installed: 2006

I-5 north of Burlington No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 18 9 5 4 3

All median collisions after (19 months) 17 1 3 0 0

Cross median collisions before (60 months) 4 1 1 4 2

Cross median collisions after (19 months) 0 0 0 0 0

The cable median barrier generally is located 10 to 12 feet from the edge of the 
southbound lanes.

No cross-median incidents have occurred since we installed this cable 
median barrier.
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I-5 South Bellingham to Bakerview Road
Milepost 250.96  to  258.27

I-5 south Bellingham 
Length: 0.37 miles
Median width: 40 feet 
Speed limit: 60 mph 
Barrier type: Low-tension
Year installed: 1999
I-5 Bellingham 
Length: 0.82 miles
Median width: 40 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2006 
I-5 north Bellingham 
Length: 1.63 miles
Median width: 40 feet 
Speed limit: 60 mph 
Barrier type: Low-tension
Year installed: 2003
Squalicum Creek to 
Bakerview Road
Length: 2.82 miles
Median width: 40 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2006

I-5 south Bellingham No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 0 0 1 0 0

All median collisions after (102 months) 13 1 1 0 0

Cross median collisions before (60 months) 0 0 0 0 0

Cross median collisions after (102 months) 1 0 0 0 0

I-5 Bellingham No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 2 0 0 0 2

All median collisions after (19 months) 3 2 0 0 0

Cross median collisions before (60 months) 0 0 0 0 2

Cross median collisions after (19 months) 0 0 0 0 0

I-5 north Bellingham No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 8 2 2 1 0

All median collisions after (50 months) 42 6 5 0 0

Cross median collisions before (60 months) 4 1 0 1 0

Cross median collisions after (50 months) 0 0 0 0 0

I-5 Squalicum Creek to  
Bakerview Road

No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 20 8 5 0 0

All median collisions after (19 months) 14 5 1 0 0

Cross median collisions before (60 months) 1 1 3 0 0

Cross median collisions after (19 months) 0 0 0 0 0
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The cable median barrier generally is located 10 to 12 feet from the edge of the 
northbound lanes.

There has been one cross median barrier incident since this barrier was installed. 
A northbound vehicle lost control entering the median, engaged the cable barrier 
but slipped under and came to rest in the southbound lanes without striking 
another vehicle.

ADT average growth rate on segment north of 
Bellingham is 4 percent per year.

ADT average growth rate on segment from 
Bellingham to Bakerview Road is 2 percent per 
year. 
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Vehicles per day by year
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I-5 Ferndale
Length: 3.59 miles
Median width: 40-76 feet 
Speed limit: 70 mph 
Barrier type: High-tension
Year installed: 2006

I-5 Ferndale No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 22 4 8 1 0

All median collisions after (19 months) 10 4 2 1 0

Cross median collisions before (60 months) 5 0 2 1 0

Cross median collisions after (19 months) 0 0 0 0 0

The cable median barrier generally is located 10 feet from the edge of the 
northbound lanes.

No cross-median incidents have occurred since we installed this cable 
median barrier.
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I-5 Blaine
Length: 2.21 miles
Median width: 40 feet 
Speed limit: 70 mph 
Barrier type: High-tension and low-tension
Year installed: 2006*

I-5 Blaine No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 2 5 1 0 0

All median collisions after (19 months) 4 0 0 0 0

Cross median collisions before (60 months) 1 0 0 0 0

Cross median collisions after (19 months) 0 0 0 0 0

* A short section (0.27 miles) was installed in 2000 but is not broken out separately because of the short distance

The cable median barrier generally is located 10 feet from the edge of the 
southbound lanes.

No cross-median incidents have occurred since we installed this cable 
median barrier.
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US 12 Montesanto
Length: 11.84 miles
Median width: 38-40 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2006

US 12 Montesanto No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 19 2 4 3 0

All median collisions after (15 months) 36 1 2 0 0

Cross median collisions before (60 months) 2 1 3 2 0

Cross median collisions after (15 months) 0 0 0 0 0

The cable median barrier generally is located 12 feet from the edge of the 
eastbound lanes.

No cross-median incidents have occurred since we installed this cable 
median barrier.
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per year.
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US 12 Yakima
Milepost 201.9 to 202.5

410

3 1816

240

167

512

2

12

97

395

101

195

2

101

12

12

195

US 12 Yakima
Length: 0.60 miles
Median width: 40 feet
Speed limit: 60 mph
Barrier type: High-tension
Year installed: 2007
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Yakima

US 12 Yakima No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60) 4 2 1 0 0

All median collisions after No data

Cross median collisions before (60) 0 0 0 0 0

Cross median collisions after No data
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Cable barrier
installed

The cable median barrier generally is located 10-12 feet from the edge of the 
eastbound lanes.

No cross-median incidents have occurred since we installed this cable median 
barrier.
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SR 16 Olympic Drive to Burham Drive Milepost 10.89 to 15.19
Purdy Milepost 16.03 to 19.00
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SR 16 Olympic Drive to 
Burham Drive
Length: 4.30 miles
Median width: 53 feet 
Speed limit: 55-60 mph 
Barrier type: High-tension
Year installed: 2007

SR 16 Purdy 
Length: 2.97 miles
Median width: 54 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2006

SR 16 Olympic Drive to  
Burham Drive

No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 14 5 0 2 1

All median collisions after (6 months) 7 1 0 0 0

Cross median collisions before (60 months) 2 1 0 2 0

Cross median collisions after (6 months) 0 0 0 0 0

SR 16 Purdy No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 5 9 7 0 0

All median collisions after (19 months) 11 2 2 0 0

Cross median collisions before (60 months) 0 0 0 0 0

Cross median collisions after (19 months) 0 0 0 0 0

The cable median barrier generally is located 10 to 12 feet from the edge of the 
eastbound lanes. Crews currently are installing additional cable median barrier 
in the southern section.

No cross-median incidents have occurred since we installed this cable median 
barrier.
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SR 16 Olympic Drive to Burham Drive 
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Cable barrier
installed

SR 16 Purdy 

ADT average growth rate on Olympic/Burham 
segment is 1 percent per year.

ADT average growth rate on Purdy segment is  
2 percent per year.
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SR 18 Covington
Milepost 7.8 to 11.38

!(

18

18

516 516

Covington

Lake Meridian

N

K I N G
C O U N T Y

SR 18 Covington
Length: 2.38 miles
Median width: 40 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2006

SR 18 Covington No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 7 2 1 0 0

All median collisions after (19 months) 8 2 1 0 0

Cross median collisions before (60 months) 3 1 0 0 0

Cross median collisions after (19 months) 0 0 0 0 0

The cable median barrier generally is located nine to 10 feet from the edge of the 
southbound lanes.

There has been a single cross-median incident since we installed this barrier. 
A westbound vehicle lost control and entered the median. It struck both cable 
median barrier and w-beam guard rail in the median, it continued across the 
eastbound lanes coming to rest off the the roadway without striking any other 
vehicles.
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Installed
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ADT average growth rate on segment is 4 percent 
per year.

SR 18 SE 312th Vicinity
Length: 0.09 miles
Median width: 40 feet 
Speed limit: 60 mph 
Barrier type: Generic
Year installed: 2004

SR 18 SE 312th Vicinity No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 0 0 0 0 0

All median collisions after (37 months) 6 1 0 0 0

Cross median collisions before (60 months) 0 0 0 0 0

Cross median collisions after (37 months) 1 0 0 0 0
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SR 18 Issaquah/Hobart
Milepost 19.65 to 20.22
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SR 18 Issaquah/Hobart
Length: 0.57 miles
Median width: 48 feet 
Speed limit: 55 mph 
Barrier type: High-tension
Year installed: 2008

UV18

UV169

N

SR 18 Issaquah/Hobart No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 2 2 0 1 0

All median collisions after No data

Cross median collisions before (60) 0 0 0 0 0

Cross median collisions after No dataAverage annual daily traffic volume
Vehicles per day by year
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Cable barrier
Installed
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The cable median barrier generally is located 12 to 18 feet from the edge of the 
westbound lanes.

This installation will not be complete until Spring 2008.
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SR 20 Fredonia
Milepost 54.72 to 56.50
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SR 20 Fredonia
Length: 1.78 miles
Median width: 40 feet 
Speed limit: 55 mph 
Barrier type: High-tension
Year installed: 2008

!(
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UV20

UV536

UV11

UV538

N

Mount Vernon

SR 20 Fredonia No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 1 1 2 0 1

All median collisions after No data

Cross median collisions before (60) 1 1 2 0 1

Cross median collisions after No data

Average annual daily traffic volume
Vehicles per day by year
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Cable barrier
Installed
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The cable median barrier generally is located 10 to 12 feet from the edge of the 
eastbound lanes.

This installation will not be complete until Spring 2008.
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I-82 Yakima
Milepost 29.38 to 39.14
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I-82 Yakima
Length: 7.75 miles
Median width: 50 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2008

N

Yakima

Union Gap

§̈¦82
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£¤97

UV24
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I-82 Yakima No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 24 6 10 3 1

All median collisions after (1 months) 3 2 1 0 0

Cross median collisions before (60 months) 5 0 3 3 1

Cross median collisions after (1 months) 0 0 0 0 0

I-82 Yakima - Selah Creek
Length: .57 miles
Median width: 50 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2007

I-82 Yakima - Selah Creek No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (59 months) 0 0 0 0 0

All median collisions after No data

Cross median collisions before (59 months) 0 0 0 0 0

Cross median collisions after No data
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The cable median barrier generally is located 10 to 12 feet from the edge of the 
westbound lanes.

The Selah Creek cable run installation will not be complete until Spring 2008.
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I-90 Bellevue
Milepost 11.75 to 12.05

I-90 Bellevue 
Length: .30 miles
Median width: 75 feet 
Speed limit: 60 mph 
Barrier type: Generic
Year installed: 2006

I-90 Bellevue No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 1 0 0 0 0

All median collisions after (12 months) 1 0 0 0 0

Cross median collisions before (60 months) 0 0 0 0 0

Cross median collisions after (12 months) 0 0 0 0 0

ADT average growth rate on segment is 5 percent 
per year.
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Installed
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The cable median barrier generally is located 12 feet from the edge of the 
eastbound lanes.

No cross-median incidents have occurred since we installed this cable 
median barrier.
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I-90 Issaquah
Milepost 15.99 to 17.12
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I-90 Issaquah 
Length: 1.13 miles
Median width: 48 feet 
Speed limit: 60 mph 
Barrier type: Low-tension
Year installed: 2005

I-90 Issaquah No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 5 2 3 0 0

All median collisions after (35 months) 10 0 2 0 0

Cross median collisions before (60 months) 1 1 0 0 0

Cross median collisions after (35 months) 0 0 0 0 0

The cable median barrier generally is located 13 to 16 feet from the edge of the 
eastbound lanes.

No cross-median incidents have occurred since we installed this cable median 
barrier.
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Cable barrier
Installed

ADT average growth rate on segment is 5 percent 
per year.



58 - Cable Median Barrier WSDOT/WSP

I-90 Vantage
Milepost 136.61 to 136.71
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I-90 Vantage
Length: 0.1 miles
Median width: 30-50 feet 
Speed limit: 70 mph 
Barrier type: High-tension
Year installed: 2007

§̈¦90

UV26

UV243

N

I-90 Vantage No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 0 0 0 0 0

All median collisions after (1 month) 0 0 0 0 0

Cross median collisions before (60 months) 0 0 0 0 0

Cross median collisions after (1 month) 0 0 0 0 0

Average annual daily traffic volume
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The cable median barrier generally is located 10 to 12 feet from the edge of the 
eastbound lanes.

No cross-median incidents have occurred since we installed this cable 
median barrier.
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I-90 George
Milepost 144.3 to 156.01
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I-90 George
Length: 11.71 miles
Median width: 40 feet 
Speed limit: 70 mph 
Barrier type: High-tension
Year installed: 2005

I-90 George No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 17 7 7 6 0

All median collisions after (25 months) 14 0 0 0 0

Cross median collisions before (60 months) 6 2 0 0 0

Cross median collisions after (25 months) 0 0 0 0 0

The cable median barrier generally is located 11 to 13 feet from the edge of the 
westbound lanes.

No cross-median incidents have occurred since we installed this cable 
median barrier.
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Cable barrier
Installed

ADT average growth rate on segment is 1 percent 
per year.
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I-90 east of George to Moses Lake 
Milepost 160.74 to 170.39 and 173.70 to 174.52

I-90 east of George to 
Moses Lake
Length: 10.47 miles
Median width: 38-40 feet 
Speed limit: 70 mph 
Barrier type: Low-tension and High-tension
Year installed: 2004

I-90 east of George to Moses Lake No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 8 8 7 0 1

All median collisions after (38 months) 35 2 8 3 0

Cross median collisions before (60 months) 3 5 2 0 1

Cross median collisions after (38 months) 1 0 1 1 0
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The cable median barrier generally is located 10 to 16 feet from the edge of the 
westbound lanes.

Three cross-median incidents have occurred since we installed this cable 
median barrier:

- None involved vehicles that hit other vehicles traveling in the opposite 
direction.

- Two collisions involved eastbound vehicles traveling across the median.

- Two collisions involved vehicles that rolled over.
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Cable barrier
Installed

ADT average growth rate on segment is 2 percent 
per year.
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I-90 East Moses Lake
Milepost 179.70 to 192.10

I-90 East Moses Lake
Length: 12.40 miles
Median width: 40 feet 
Speed limit: 70 mph 
Barrier type: High-tension
Year installed: 2005

I-90 East Moses Lake No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 8 7 16 3 0

All median collisions after (25 months) 12 1 5 1 1

Cross median collisions before (60 months) 0 1 7 1 0

Cross median collisions after (25 months) 0 1 0 0 0
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The cable median barrier generally is located 13 feet from the edge of the 
westbound lanes.

One cross-median incident has occurred since we installed this cable median 
barrier. A semi-truck traveling westbound crossed the median and came to rest 
in the eastbound lanes without hitting another vehicle.

One fatality collision occurred during 2007, an eastbound vehicle lost control 
entering the median. The vehicle rolled over several times but did not contact 
the cable median barrier.

Average annual daily traffic volume
Vehicles per day by year

0

50,000

100,000

150,000

200,000

Source: WSDOT Traf�c Data Of�ce 

93 95 97 99 01 03 05 07

Cable barrier
Installed

ADT average growth rate on segment is 2 percent 
per year.
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I-90 Spokane
Milepost 292.38 to 299.46

I-90 east of Spokane
Length: 3.53 miles
Median width: 40 feet 
Speed limit: 60-70 mph 
Barrier type: High-tension
Year installed: 2004

I-90 east of Spokane-2
Length: 3.05 miles
Median width: 40-76 feet 
Speed limit: 70 mph 
Barrier type: High-tension
Year installed: 2005
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60 mph 70 mph

I-90 east of Spokane No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 4 7 8 3 0

All median collisions after (38 months) 40 4 8 0 0

Cross median collisions before (60 months) 0 5 5 3 0

Cross median collisions after (38 months) 1 0 3 0 0

I-90 east of Spokane-2 No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 3 1 5 3 2

All median collisions after (30 months) 19 2 1 0 0

Cross median collisions before (60 months) 2 0 4 3 1

Cross median collisions after (30 months) 1 1 0 0 0

The cable median barrier generally is located 14 feet from the edge of the 
eastbound lanes.

Seven cross-median incidents have occurred since we installed this cable 
median barrier:

- Three involved vehicles that crossed the median and hit another vehicle 
traveling in the opposite direction.

- Two occurred between mileposts 295.10 and 295.51.

- Five involved westbound vehicles crossing the median.

- Two involved vehicles that rolled over into opposing lanes.
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Cable barrier
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East of Barker Road

West of Barker Road

ADT average growth rate on both segments is 3 
percent per year.
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SR 99 Tukwila
Milepost 23.24 to 25.92

SR 99 Tukwila
Length: 2.68 miles
Median width: 44 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2006

SR 99 Tukwila No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 2 2 4 1 0

All median collisions after (15 months) 1 1 0 0 0

Cross median collisions before (60 months) 1 0 1 0 0

Cross median collisions after (15 months) 0 0 0 0 0
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The cable median barrier generally is located 12 feet from the edge of the 
northbound lanes.

No cross-median incidents have occurred since we installed this cable 
median barrier.
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Cable barrier
Installed

ADT average growth rate on segment is 0 percent 
per year.
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US 101 Olympia
Milepost 363.93 to 366.91

US 101 Olympia
Length: 2.98 miles
Median width: 40 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2007

US 101 Olympia No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 11 5 5 1 1

All median collisions after (8 months) 6 0 1 0 0

Cross median collisions before (60 months) 0 2 1 0 1

Cross median collisions after (8 months) 1 0 0 0 0

101

5

5

Olympia

Capitol
Lake

Tumwater

N

T H U R S T O N  C O U N T Y

The cable median barrier through this area generally is located 12 feet from the 
edge of the westbound lanes.

One cross-median incident has occurred since we installed this cable median 
barrier.
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Cable barrier
installed

SR 16 Purdy 

ADT average growth rate on segment is 3 percent 
per year.
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SR 167 Sumner
Milepost 6.86 to 11.44

SR 167 Sumner
Length: 4.58 miles
Median width: 84 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2006

SR 167 Sumner No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 28 9 6 2 0

All median collisions after (19 months) 16 3 1 0 0

Cross median collisions before (60 months) 1 0 1 0 0

Cross median collisions after (19 months) 0 0 0 0 0
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Puyallup River

The cable median barrier generally is located 12 feet from the edge of the 
northbound lanes.

No cross-median incidents have occurred since we installed this cable 
median barrier.
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Cable barrier
installed

ADT average growth rate on segment is 3 percent 
per year.
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I-182 Pasco
Milepost 12.3 to 15.19
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I-182 Pasco
Length: 2.89 miles
Median width: 40 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2007

N Pasco
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I-182 Pasco No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 8 4 2 3 0

All median collisions after (2 months) 0 0 0 0 0

Cross median collisions before (60 months) 1 2 0 2 0

Cross median collisions after (2 months) 0 0 0 0 0
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The cable median barrier generally is located in the center of the median, 16 to 
23 feet from the edge of the eastbound lanes.

No cross-median incidents have occurred since we installed this cable 
median barrier.



Cable Median Barrier - 67WSDOT/WSP

SR 240 Richland
Milepost 37.92 to 38.36
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SR240 Richland
Length: .44 miles
Median width: 70 feet 
Speed limit: 55 mph 
Barrier type: High-tension
Year installed: 2007

SR 240 Richland No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 0 0 1 1 1

All median collisions after (7 months) 2 0 1 0 0

Cross median collisions before (60 months) 0 0 0 0 0

Cross median collisions after (7 months) 0 0 0 0 0

N

Richland

BENTON

FRANKLIN

�

UV240

Average annual daily traffic volume
Vehicles per day by year
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The cable median barrier through this area generally is located 12 feet from the 
edge of the eastbound lanes.

No cross-median incidents have occurred since we installed this cable 
median barrier.
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SR 410 Sumner
Milepost 9.51 to 11.42

SR 410 Sumner
Length: 1.91 miles
Median width: 40 feet 
Speed limit: 55 mph 
Barrier type: High-tension
Year installed: 2006

SR 410 Sumner No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 10 3 4 2 0

All median collisions after (19 months) 7 3 2 0 0

Cross median collisions before (60 months) 2 1 0 0 0

Cross median collisions after (19 months) 0 0 0 0 0

Sumner

Bonney Lake

South Prarie
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Lake Tapps
167

162
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The cable median barrier varies between the eastbound and westbound side of 
the median and is located seven to 10 feet from the edge of the lanes.

No cross-median incidents have occurred since 
we installed this cable median barrier.

Average annual daily traffic volume
Vehicles per day by year
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installed

ADT average growth rate on segment is 3 percent 
per year.
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SR 512 Puyallup
Milepost 2.48 to 11.99

SR 512 Puyallup
Length: 9.51 miles
Median width: 40-65 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2007

SR 512 Puyallup No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 48 30 15 7 2

All median collisions after (8 months) 35 11 5 0 2

Cross median collisions before (60 months) 10 5 3 6 1

Cross median collisions after (8 months) 0 0 0 0 1

512

512

512

7

7

167
161

167

Puyallup River

Puyallup

161
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N

The cable median barrier varies between the eastbound and westbound side 
of the median and generally is located 12 feet from the edge of the lanes.

This cable median barrier has contained two semi-trucks since early 2007, when 
it was installed.

One cross median incident has occurred since we installed this cable median 
barrier. Two fatalities collisions occurred in this section during 2007.

- A westbound vehicle lost control entering the median going under the 
cable barrier, colliding with an eastbound semi truck.

- An eastbound vehicle made a sudden lane change from the outside lane 
colliding with a semi truck. The vehicle entered the median colliding with 
the cable median barrier. The vehicle driver and a passenger died as the 
result of the collision.

93 95 97 99 01 03 05 07

Cable barrier
installed
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ADT average growth rate on segment is 4 percent 
per year.
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SR 522 Bothell
Milepost 10.9 to 12.72

SR 522 Bothell
Length: 1.82 miles
Median width: 40 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2006

SR 522 Bothell No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before (60 months) 7 8 2 0 1

All median collisions after (19 months) 6 1 0 0 0

Cross median collisions before (60 months) 3 3 0 0 0

Cross median collisions after (19 months) 1 0 0 0 0

!(

!(

Kenmore

Bothell

522 522

202

527

405

Lk. Washington
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The cable median barrier generally is located 10 feet from the edge of the 
westbound lanes.

One cross median incident has occurred since we installed this cable median 
barrier. A westbound vehicle traveled across the median and came to rest in 
the eastbound lanes without hitting another vehicle.

Cable barrier
installed

Source: WSDOT Traf�c Data Of�ce 
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ADT average growth rate on segment is 1 percent 
per year.
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Concrete median barrier
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I-5 Lewis and Cowitz counties
Milepost 51.09 to Milepost 85.29

I-5 Lewis and  
Cowlitz counties
Length: 34.20 miles
Median width: 15-40 feet 
Speed limit: 60-70 mph 
Year installed: 1997 or before*

I-5 Lewis/Cowlitz Counties No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before No data

All median collisions after (60 months) 235 102 63 7 4

Cross median collisions before No data

Cross median collisions after (60 months) 6 6 2 1 0

* Barrier was installed in several contracts

5
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6 508
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505506

504

N

70 mph
60 mph

The concrete median barrier through this area generally is located in the center 
of the median.

Fifteen cross-median incidents have occurred in this section during the 5 years 
studied:

-  Eight collisions involved vehicles that crossed the median and hit other 
vehicles traveling in the opposite direction.

-  Six of the collisions occurred between mileposts 82.65 and 84.27 an area 
that includes the Harrison Avenue interchange in Centralia.

-  Eleven of the collisions involved southbound 
vehicles traveling across the median.

Four fatal median-related crashes occurred in this 
section during the 5 years studied:

-  None of these collisions involved vehicles that crossed over the median.

-  All of these collisions involved the concrete barrier; in one collision the 
vehicle rolled over after impact with the concrete barrier. In another, the 
driver was ejected.
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ADT average growth rate on segment is 2 percent 
per year.
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I-5 Tacoma vicinity
Milepost 116.81 to Milepost 130.70

I-5 Tacoma vicinity
Length: 12.79 miles
Median width: 12-40 feet 
Speed limit: 60 mph 
Year installed: 1986

I-5 Tacoma vicinity No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before No data

All median collisions after (60 months) 174 90 34 5 1

Cross median collisions before No data

Cross median collisions after (60 months) 1 4 1 0 0
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512

Puget Sound
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The concrete median barrier in this area generally is located in the center of 
the median.

Six cross-median incidents have occurred in this section during the 5 years 
studied:

- Three collisions involved vehicles that crossed the median and hit other 
vehicles traveling in the opposite direction.

-  Two of the collisions occurred at milepost 122.58, in the vicinity of the 
Berkley Street Interchange.

-  Three of the collisions occurred between milepost 129.57 and 129.92 
an area that includes which encompasses the 72nd and 84th Street 
interchanges.

-  Four of the collisions involved southbound 
vehicles traveling across the median.

One fatal median related crash occurred in this section during the 5 years 
studied. A northbound vehicle hit the concrete median barrier and the driver 
was ejected and killed.
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Vehicles per day by year
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Fort Lewis

South of
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ADT average growth rate on segment is 2 percent 
per year.
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I-5 Everett to Marysville
Milepost 192.58 to 198.90

I-5 Everett to Marysville
Length: 6.32 miles
Median width: 22 feet 
Speed limit: 60 mph 
Year installed: 2001

I-5 Everett to Marysville No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before No data

All median collisions after (60 months) 74 35 19 3 2

Cross median collisions before No data

Cross median collisions after (60 months) 0 0 0 1 0
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The concrete median barrier in this area generally is located in the center of 
the median.

One cross-median incidents occurred in this section during the five years 
studied. A southbound vehicle hit the barrier and went over into the 
northbound lanes where it hit a northbound vehicle.

Two fatal median-related crashes occurred in this section during the five 
years studied.

ADT average growth rate on segment is 2 percent 
per year.
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I-90 Spokane
Milepost 275.30 to 279.50

I-90 Spokane
Length: 4.20 miles
Median width: 22-40 feet 
Speed limit: 60-70 mph 
Year installed: 2004 or before

I-90 Spokane, Geiger Road to SR 2 No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before No data

All median collisions after (26 months) 14 2 3 0 0

Cross median collisions before No data

Cross median collisions after (26 months) 0 0 0 0 0
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The concrete median barrier in this area generally is located in the center of 
the median.

ADT average growth rate on segment is 2 percent 
per year.

I-90 Spokane, SR 2 to Latah Creek No 
injury

Possible 
injury

Evident
injury

Serious 
injury Fatality

All median collisions before No data

All median collisions after (60 months) 31 10 9 1 0

Cross median collisions before No data

Cross median collisions after (60 months) 0 0 0 0 0
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        Malcolm H. Ray, P.E., Ph.D. 
        186 Staples Hill Road 
        Canton, Maine 04221 
        508-831-5340 
        207-514-5474 

mhray@wpi.edu 
 
         July 15, 2007 
 
Ms. Paula Hammond 
Secretary of Transportation 
Washington State Department of Transportation 
P.O. Box 47365 
Olympia, Washington 98504-7365 
 

Chief John R. Batiste 
Washington State Patrol 
General Administration Building 
PO Box 42600 
Olympia WA 98504-2600 
 
RE: Review of WSDOT’s Cable Median Barrier Policy 

 
Dear Secretary Hammond and Chief Batiste: 

In 2007 I participated in the preparation of Secretary MacDonald’s and Chief 
Batiste’s report to Governor Gregoire (i.e., the 2007 Governor’s Report) regarding the 
effectiveness of cable median barrier and WSDOT’s policy on the use of cable median 
barriers.1  In June 2008 I was contacted by WSDOT personnel and asked if I would review 
the updated cable median barrier policy that resulted from Secretary MacDonald’s and Chief 
Batiste’s report as well as assess the performance of cable median barrier in light of the 

addition of the 2007 crash data.  I am pleased to present this letter report containing my 
review of WSDOT’s cable median barrier policy. 

 
SCOPE OF WORK 

I was specifically asked to address the following issues in my report: 
1. With the addition of calendar year 2007 crash data, and additional installations 

included in the analysis, how is cable median barrier performing? 
2. Evaluate progress made by WSDOT toward implementing recommendations 

presented in the 2007 report.  
3. Evaluate WSDOT’s use of the performance screening criteria outlined in the 2007 

report. 
4. Provide constructive input on the course of action WSDOT is pursuing. 

 
The following letter report is my review of the updated WSDOT cable median barrier 

policy and the four points above will be addressed in the following sections. 
 

                                                
1 Douglas B. MacDonald and John R. Batiste, “Cable Median Barrier Reassessment and Recommendations,” 

Washington State Department of Transportation, Olympia, Washington, 29 June 2007. 
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ISSUE 1: UPDATE OF CABLE MEDIAN BARRIER PERFORMANCE 

 The 2007 Governor’s Report included a review of crash data of all the cable median 
barrier sites in the state of Washington using the 1993 through 2006 crash data.  Since that 
report was written, an additional year of crash data has become available and 43 additional 
miles of cable median barrier were added to the Washington State highway system bringing 
the total amount of cable median barrier installed up to about 177 miles.  In addition, 440 
additional median and cross-median crashes occurred in 2007 which were added to the crash 
data.  WSDOT personnel added the additional data to the prior study and updated the crash 
rates allowing a more up-to-date review of the performance. 
 WSDOT provided me with the cable median barrier crash data files for 1993 through 
2007.  The data includes data on the number of crashes both before and after the installation 
of cable median barriers as well as other important information like the length of each 

installation and the traffic volume by year.  WSDOT began using cable median barriers in 
1995 and in the intervening 13 years 177 miles have been installed.  Between 1993 and 2007, 

2547 median and median cross-over crashes have been documented on police crash reports in 
the State of Washington.  Crash reports are generally generated by the police agency 

investigating a crash except when less than $700 in property damage is involved.  Since 
higher severity crashes involve either injuries or extensive property damage, it is safe to 

assume that nearly all serious crashes are documented in a police crash report. 
Lower severity crashes are very often unreported especially if the damage to the 

vehicle is so minor that the vehicle can be driven from the scene.  For this reason, all 
statistics based on police crash reports tend to over state the severity of roadside barrier 
crashes.  This is particularly true for cable barriers since they are generally quite forgiving 
and many times result in drive-away collisions.  A review of WSDOT’s maintenance and 
repair records showed that in 2007 there were 482 repairs of cable median barriers, including 
about 295 records that were matched to a police crash report.  In 2007, 370 cable median 
barrier crashes were documented in police crash reports so the likely total number of cable 
median barrier crashes was probably over 480, a little over 75 percent of which were reported 
to the police.  It appears that about 25 percent of all cable median barrier crashes in 
Washington State are so minor that they are not even reported to the police.  This is 
consistent with other studies of cable guardrails in Iowa and North Carolina documented in 
NCHRP Report 490.2 3Of course, some very minor collisions would not even require repair.  
In reviewing the cable median barrier crash statistics, therefore, it should be noted that one 
quarter of the crashes are so minor that the crash is never reported to the police. 

The WSDOT crash data classifies a “cross-median crash” as any collision even when 
the vehicle travels across the median and enters the opposing lanes of traffic whether another 

vehicle was struck or not. A median related crash, on the other hand, is any crash where the 
vehicle enters the median regardless of whether the cable median barrier was struck.  In 

evaluating cable median barriers two issues must be examined: (1) how effective are cable 
median barriers at reducing median cross-over crashes and (2) how effective are cable 

median barriers at minimizing injuries.  These two questions can be answered by looking at 
the crash rates for median cross-over crashes and all median related crashes, respectively. 

While it is interesting to look at the number of cross-median crashes and the severity 
of those crashes, looking at the number of crashes can be misleading.  With the addition of 
the 43 miles of cable median barrier in 2007, the installation of cable median barrier in the 

                                                
2 M. H. Ray, J. A. Weir, J. A. Hopp, In-Service Performance of Traffic Barriers, National Cooperative Highway 

Research Program Report No. 490, ISBN 0-309-08762-7, National Academy of Sciences, Washington, D.C., 
2003. 
3 M. H. Ray and J. A. Weir, "Unreported Collisions with Post-and-Beam Guardrails in Connecticut, Iowa and 
North Carolina," Transportation Research Record No. 1743, Transportation Research Board, Washington, D.C., 
2001. 
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State of Washington is nearly complete.  Another seven miles of cable median barrier are 
currently under contract and another 27 miles are programmed for installation by the end of 
2011 so by the end of 2011 there will probably be 211 miles of cable median barrier installed.  
There will, doubtless, be small projects that add or remove small sections of cable median 
barrier for a variety of reasons (e.g., lane widening) but essentially the installed inventory of 
cable median barrier on the access controlled highway system will be constant after 2011.  
Traffic volume, however, will continue to grow so it is likely that there will be a small 
increase in the number of serious or fatal crashes each year even if the state-wide cross-
median crash rate remains constant.  Crash rates provide a more balanced view of the 
performance of any roadside hardware since the affects of the amount of installed inventory 
and traffic growth are eliminated allowing for a direct comparison of risk to the travelling 
public. 

McClanahan first reported median cross-over crash rates in the State of Washington 
in 2004 as shown in Table 1. 4  At the time these first rates were calculated, only 24 miles of 

low-tension cable median barrier had been installed so the rate was based on a relatively 
small installed inventory.  The 2007 Governor’s Report up-dated the rates based on an 

installed inventory of 134 miles and the most recent data was based on an installed inventory 
of 177 miles as shown in Table 1. 5  The crash rates for before and after cable median barrier 

installation are very similar in each of these reports.  The small differences simply reflect the 
small random variations that occur from year to year and from site to site.  As shown in the 
2007 Governor’s Report, the total “after” cable median barrier crash rate varied from site to 
site with the lowest rates being zero on many of the highway segments and the highest being 
0.841 on I-5 in Marysville.  The differences in the statewide average rates are consistent with 
what would be expected variation from year to year. 

 
Table 1.  Before and After Cable Median Barrier Median Cross-Over Crash Rates in the  
  State of Washington, 1993-2007. 
 

Median Cross-Over Crash Rate 
(crashes / 100 MVMT) 

 Date 
Range 

All Severities Serious Injury and 
Fatal 

After  the installation of Cable Median Barriers  

McClanahan paper  1993-2002 0.510 0.040 

2007 Governor’s Report 1993-2006 0.607 0.118 

2008 WSDOT Review 1993-2007 0.584 0.143 

Before  the installation of Cable Median Barriers  

McClanahan paper  1993-2002 2.120 0.500 

2007 Governor’s Report 1993-2006 2.009 0.464 

2008 WSDOT Review 1993-2007 1.855 0.471 
§ All segments included including Marysville and those with short periods of “after” data. 

  
In the 2007 Governor’s Report the three sections with the highest fatal and serious 

injury cross median crash rates were I-90 in Moses Lake (1.216), I-5 in Marysville (0.200) 
and I-5 in Vancouver (0.117).  In fact, these were the only highway sections with non-zero 

                                                
4 McClanahan, Doug, Albin, Richard B., and Milton, John C., “Washington State Cable Median Barrier In-
Service Study,” presented at the 83rd Annual Meeting of the National Transportation Research Board, 
Washington, DC, 2004. 
5 Douglas B. MacDonald and John R. Batiste, “Cable Median Barrier Reassessment and Recommendations,” 
Washington State Department of Transportation, Olympia, Washington, 29 June 2007. 
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serious and fatal median cross-over crash rates after cable barrier had been installed.  The 
1993-2007 data indicate that the highest three rates today are I-90 in Moses Lake (0.712),  I-5 
in Marysville (0.242) and I-5 in Lewis County (0.196).  I-5 in Marysville appears on both 
lists which confirm that this site has recurring cross median collisions and needs additional 
attention.  Moses Lake also appears on both lists but the rate in the 1993-2007 data are much 
less than the rate measured just one year before (i.e., 0.712 versus 1.216).  The rate for the 
Moses Lake section in the 2007 Governor’s Report resulted from a single serious injury crash 
that happened not long after the barrier was installed in 2005.  Moses Lake has now dropped 
its rate by almost half since nothing further has occurred at the site although additional 
vehicle mileage has continued to accrue.  The change in rates at Moses Lake illustrates that 
highway sections that have only recently had cable barriers installed or are relatively short 
can experience large changes in rates.  Before an accurate rate can be calculate, a certain 

amount of vehicle miles travelled must accumulate at the site to make the rate comparable to 
other state-wide rates.  The Moses Lake section is probably not a site with a long term 

experience of cross median collisions. The rate should continue to drop in the coming years.  
The third highway segments in the two lists are different indicating typical random variations 

in the rates.  With the 2007 Governor’s Report had three sites with non-zero serious and fatal 
cable median barrier cross-over rates, the 1993-2007 data shows seven sites with non-zero 

rates.  This is an indication that as more data are collected more sites will experience the 
occasional crash and the rates will begin to balance out. 

Most importantly, however, is the fact that the rates calculated in 2007 are very 
similar to those calculated this year with the addition of the 2007 data.  Cable median barriers 
in Washington are continuing to provide good cross-over protection as demonstrated by the 
very low cross-median crash rates. 

The other aspect of cable median barrier performance can be measured by examining 
the median related crashes.  In 1993 through 2007 there were 1158 median related crashes in 
Washington State.  Of these 1158 cable median barrier crashes, 57 penetrated the cable 
median barrier and entered the opposing lanes of traffic resulting in a failure rate of 4.9 
percent (i.e., 57 of 1158 crashes crossed over the median).  Of the 1158 cases, an additional 
71 (6.1 percent) penetrated the cable median barrier but were contained within the median 
(i.e., the vehicle penetrate the barrier but did not enter the opposing lanes of travel).  The 
percentage of cable penetrations (i.e., the percent crossing the median into the opposing lanes 
plus those penetrating the barrier but not entering the opposing lanes) is, therefore, about 11 
percent.  Stated another way, 89 percent of the cable median barrier collisions are contained 
by the cable median barrier.  This agrees with other studies of cable median barrier where the 
containment percentage is generally around 90 percent. 

While an 11 percent penetration rate might seem large, it is actually not much 
different than other types of median barriers.  For example, in WSDOT’s analysis of concrete 

median barriers summarized for the 2007 Governor’s Report, the penetration percentage for 
concrete barriers was found to be seven percent.  Even though concrete barriers are large, 

heavy and rigid, they still allow seven percent of striking vehicles to go over or through the 
barrier.  In light of the increased flexibility of the cable median barrier and its lower occupant 

severity, an 11 percent penetration rate is reasonable. 
In Washington State’s 13 years of using cable median barriers 27 serious injury or 

fatal crashes have occurred representing 2.3 percent of all cable median barrier crashes as 
shown in Table 2.  Ten of the 1030 (i.e., 1.0 percent) cable median barrier crashes where the 
vehicle was restrained or redirected resulted in serious or fatal injuries.  When the vehicle is 
contained by the barrier, the serious and fatal injury percentage was 1.0 percent whereas 
when the vehicle penetrated the barrier, the serious and fatal injury percentage was 13.3 
percent.  When the vehicle was able to enter the opposing lanes and completely cross the 
median, the percentage of serious and fatal injuries increases dramatically to 24.6 percent.  
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Table 2 shows the increased risk associated with penetrating the barrier.  Clearly the cross-
median crashes are far more severe than the crashes where the cable median barrier contains 
the vehicle. 

 
Table 2.  Serious and Fatal Injury Risk in Cable Median Barrier Collisions by the 

Result of the Collision in the State of Washington, 1993-2007. 
 

Total Crashes Serious and Fatal Crashes  

No. No. Row Percent 

Restrained  885 8 0.9 

Redirected 145 2 1.4 

Contained in median 71 3 4.2 

Crossed the median 57 14 24.6 

Total 1158 27 2.3 

  
 

 According to the 1993-2007 crash data summarized in Table 3, the statewide average 
total median related crash rate before cables median barriers were installed was 7.641 
crashes/100 MVMT.  The total median related crash rate nearly doubled to 14.662 median 
related crashes/100 MVMT after the introduction of cable since formerly unobstructed 
medians now contained cable median barriers which could be struck.  While the rate of total 
median related crashes almost doubled, the serious injury and fatal median related crash rate 
was more than cut in half from 0.845 serious injury and fatal median related crashes /100 
MVMT before the installation of cable median barriers to only 0.338 serious injury and fatal 
median related crashes /100 MVMT after cable median barriers were installed.  This 
represents a reduction in the median related serious and fatal injury crash rate of 60 percent, 
an impressive achievement in providing safer highways which has saved lives and reduced 
the severity of injuries in median related crashes. 

 
Table 3.  Before and After Cable Median Barrier Median Related Crash Rates in the  
  State of Washington, 1993-2007. 
 

Median Cross-Over Crash Rate 
(crashes / 100 MVMT) 

 Date 
Range 

All Severities Serious and Fatal 

Before cable median barriers 1993-2002 7.641 0.845 

After cable median barriers 1993-2006 14.662 0.338 

Reduction (%) 1993-2007 -91.9 60.0 
§ All segments included including Marysville and those with short periods of “after” data. 

 
Beginning in about 2004, WSDOT began to install high tension cable median barrier 

rather than the generic low-tension cable median barrier it had been using since the mid-
1990’s.  The first proprietary high-tension cable median barrier was developed by BRIFEN 
in the United Kingdom.  The BRIFEN system was tested according to NCHRP Report 350 
guidelines at the Motor Industry Research Association (MIRA) in the UK in May of 1999.  
The FHWA accepted the BRIFEN system for general use on the National Highway System 
(NHS) in April 2001.6  Several other manufacturers began to develop high-tension cable 
median barriers.  Trinity Highway Safety Products obtained FHWA approval for what would 

                                                
6 Fredrick G. Wright, Jr., FHWA acceptance letter B-82, Federal Highway Administration, Washington, D.C., 
10 April 2001. 
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become known as the CASS cable median barrier in May of 2003.7  WSDOT began 
installing the high-tension CASS system in the 2004 construction season because it was 
easier to maintain and cost competitive with the low-tension cable median barrier.  Today, 
about 75 percent of the cable median barrier installed in Washington State is high-tension 
cable median barrier. 

The 1993-2007 crash data was used to compare the performance of the high-tension 
to the low-tension cable median barrier and the results are summarized in Tables 4 and 5. As 
shown in Table 5, the high-tension cable median barrier installations appear to result in fewer 
median cross-overs (i.e., 3.3 versus 5.8 percent) and result in more redirections (i.e., 21.9 
versus 7.2).  Table 4 shows the severity of each of these outcomes.  For both types of median 
barriers, crossing the median is by far the most hazardous result of a crash with more than 20 
percent of the cases resulting in a serious or fatal injury.  The lowest severity result is to be 

contained within the median where the percentages of serious and fatal injuries are 1.25 
percent for low-tension and 1.1 percent for high-tension cable median barrier.  These data 

would seem to suggest that the high-tension cable median barrier is more effective at 
reducing the number of median cross-over crashes and has a slightly lower proportion of 

serious and fatal injury crashes. 
Unfortunately, for purposes of comparing barrier effectiveness in Washington, it is 

difficult to isolate changes in barrier type from changes in placement.  At about the same 
time WSDOT was changing from the low to the high tension cable median barrier systems, it 
also changed its barrier placement standards in response to a failed crash test at the Federal 
Outdoor Impact Laboratory.  This test indicated that cable median barriers should not be 
installed on the backslope of a 6:1 depressed median.  In response to the test result, WSDOT 
issued design guidance in 2004 that instructed project designers not to install cable median 
barrier in the area between one and six feet of the center line of the ditch.  Following a 
change in federal guidance, WSDOT altered their installation guidance again in 2006, such 
that cable median barrier would not be placed in an area one foot to eight feet from the center 
line of the ditch in a depressed median.  Since WSDOT changed the barrier and the 
placement guidelines at the same time, it is difficult to determine if the improved 
performance indicated for the high-tension cable median barrier in Tables 4 and 5 is due to 
better performance of the barrier itself, better placement guidelines, or both. 

 
Table 4.  Comparison of the Crash Severity of High and Low Tension Cable Median 

Barriers the State of Washington, 1993-2007. 
 

Total Crashes Serious and Fatal 
Crashes 

Median  
Barrier  
Type 

Crash Type 

No. No. Row 
Percent 

Contained in median 642 8 1.25 

Redirected 53 1 1.9 

Low Tension 

Crossed median 43 11 25.6 

Contained in median 314 3 1.0 

Redirected 92 1 1.1 

High Tension 

Crossed median 14 3 21.4 

 

                                                
7  Michael S. Griffin, FHWA acceptance letter B-119, Federal Highway Administration, Washington, D.C., 13 
May 2003. 
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Table 5.  Comparison of the Crash Result for High and Low Tension Cable Median 
Barriers the State of Washington, 1993-2007. 

 

Total Crashes Median  

Barrier  
Type 

Crash Type 

No. Percent 

Contained in the median 642 87.0 

Redirected 53 7.2 

Crossed median 43 5.8 

Low Tension 

Total 738 100.0 

Contained in median 314 74.8 

Redirected 92 21.9 

Crossed median 14 3.3 

High Tension 

Total 420 100.0 

 
 Because it is not possible to separate out all the factors in the analysis it is not 

possible to state whether the low or high tension barrier is the better system.  In fact, the low-
tension cable median barrier results actually represent WSDOT policy during the first half of 

the cable median barrier program (i.e., 1994 through 2004) whereas the high-tension cable 
median barrier results represent the results of WSDOT’s policy during the second half of the 

program (i.e., 2004 through the present).  What Tables 4 and 5 do suggest is that as 
WSDOT’s cable median barrier policy has evolved, it has evolved in such a way that the 

barriers are being used more effectively as lessons are learned through field observation and 
research.  The results in Tables 4 and 5 indicate that the current policy is an improvement 
over the older policy. 

Motorcycle collisions with roadside safety hardware have become an emerging area 
of concern in recent years as more motorcycles populate the roadways.  No roadside 
hardware systems in the U.S. are designed specifically to accommodate motorcycles so while 
cable median barrier are probably more hazardous to motorcyclists than automobile operators, 
the same can be said of every other type of guardrail and median barrier.  In 2005, 224 
motorcyclists across the U.S. were fatally injured in a collision with a guardrail.  In fact more 
motorcyclists were killed in guardrail collision that operators of passenger cars according to 
the 2005 FARS data.8  Gabler found that while 55 percent of registered vehicles are 
passenger cars and only three percent are motorcycles, motorcyclists accounted for 42 
percent of the people fatally injured in guardrail collisions compared to 32 percent who were 
passenger car occupants.6  While these statistics indicate that motorcycle safety with respect 
to roadside barriers needs to be addressed, there is no evidence that cable median barriers are 
more or less hazardous to motorcyclist than other types of post-and-beam barriers like the 
very common strong-post w-beam 
guardrail. 

WSDOT is also investigating the 
use of cable median barriers on narrow 

medians.  Several transportation 
agencies both in the US and abroad have 

used cable median barriers in very 
narrow medians to provide cross-over 

protection in areas where there is a 
history of cross-over crashes.  Cable 

                                                
8 H. C. Gabler, “The Risk of Fatality in Motorcycle Crashes with Roadside Barriers,” 
http://www.irfnews.org/files/pdfs/Clay-Gabler.pdf  
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median barriers have been used in Sweden on so-called 2+1 cross-sections like the highway 
shown in Figure 1 (i.e., a three lane cross section where the middle lane alternates between 
directions of travel.  For example, in one section there might be two lanes going north and 
one going south separated by a cable median barrier and then at another location the 
arrangement switches with two lanes going south and one north).9  In this cross-sectional 
arrangement there is no room for lateral clearance between the back of the cable and 
opposing traffic but the barrier does inhibit the vehicle from encroaching as far as it would 
without positive barrier protection.  A study of this arrangement indicated that fatal crashes 
on 2+1 highway segments were reduced by 90 percent over a no-barrier solution. 10 11This 
cross-section arrangement has been used to the satisfaction of the Swedish transportation 
agencies for nearly 20 years.  In July of 2007, Oregon DOT installed two miles of cable 
median barrier in a four-lane cross-section with an eight-foot paved median on SR 26 in 

Cherryville, a cross-section very similar to the Swedish 2+1 cross section.12  The cable 
median barrier was installed to try to find a solution to a head-on crash experience in this 

particular section of roadway.  Cable median barrier may provide a way for WSDOT to treat 
some narrow median sites with a high crash experience following the example of the Oregon 

DOT. 
 

ISSUE 2: REVIEW OF POLICY IMPLEMENTATON 

In my 2007 report I made one recommendation for median protection on I-5 in 
Marysville, four recommendations for changes to cable median barrier policy and three 
recommendations for further research on the use of cable median barriers.  This section will 
summarize WSDOT’s progress in implementing these recommendations during the past year.  
My original recommendations are repeated in an italicized font and my review of WSDOT’s 
implement following in a normal type face. 

 
Marysville Design Recommendation 

I recommend that WSDOT install a concrete median barrier approximately 10 to 12-

feet from the inside edge of the northbound traveled lanes.  The concrete barrier should 

nearly eliminate cross-median crashes.  Placing it closer to the northbound lanes will help 

minimize the number of serious median related crashes since most of the serious median 

events seem to be associated with southbound traffic.  Southbound vehicles that enter the 

median will have more room to stop or recover but the concrete median barrier will be a last 

wall of protection for northbound vehicle occupants.  The concrete barrier should be placed 

such that sufficient room is available for an emergency lane since police, fire, rescue and 
maintenance personnel will still need access to the far left shoulder of the highway and not 

providing an adequate shoulder will place these personnel in danger.  WSDOT may also 
want to consider leaving the high-tension cable median barrier in place on the southbound 

side.  This would provide some of the benefits of a more flexible and forgiving barrier system 
(i.e., the cable median barrier) while preventing cross-median crashes with the more rigid 

system (i.e., the concrete median barrier). 
In December of 2007 the Governor’s 2008 Supplemental Budget included $27 

million to install concrete median barriers along 10 miles of I-5 in Marysville.  After 

                                                
9  See http://en.wikipedia.org/wiki/2%2B1_road  
10 T. Berg, A Carlsson and M. Larsson, “Swedish Vision Zero Experience,” International Journal of 
Crashworthiness, Woodhead Publishing, Vol. 8, No. 2, January 2003. 
11 Magnus Larsson, Nimmi Candappa and Bruce Corben,  “Flexible Barrier Systems Along High-Speed Roads: 
A Lifesaving Opportunity,” Monash University for VicRoads, December 2003 
12 Marcus Hathcock, “Do we need more cable barriers? Deadly crash in corridor makes some wonder whether 
safety project should be expanded,” The Sandy Post, Feb 17, 2008, 
http://www.portlandtribune.com/news/story.php?story_id=120330837925830200 . 
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examining several options, WSDOT engineers decided to remove the low tension cable 
median barrier on the northbound side of I-5 and place a concrete median barrier 10 feet from 
the edge of the travel lane.  The high-tension cable median barrier on the southbound side of 
I-5 will remain in place to add a further level of protection.  The project is scheduled to go 
out for bids in the spring of 2009 with construction to begin in the 2009 summer construction 
season.  WSDOT has adopted my recommendation and is proceeding promptly with 
implementing the concrete barrier solution for Marysville. 
 
Policy Recommendation No. 1 

I recommend that WSDOT continue its use of cable median barrier.  The cable median 

barrier program has been very effective statewide in reducing the number and severity of 

median cross-over crashes and has doubtless saved many lives. 

 My first general policy recommendation was that the cable median barrier is 
performing well in most areas of Washington State and its use provides a considerable 
benefit to the travelling public.  While it is important to monitor cable median barrier 
performance to identify poorly performing segments as early as possible, the cable median 
barrier is effective and contributes to the overall safety of motorists in Washington State.  In 
2007 WSDOT installed another 43 miles of cable median barrier and 3.5 miles are under 
contract for construction in the near future.  WSDOT has adopted my recommendation that 
the cable median barrier continue to be used in Washington State.  
 
Policy Recommendation No. 2 

When cable median barriers must be placed near the breakpoint between a nominal 10:1 and 

nominal 6:1 slope in the median, the following options should be considered: 

a. For single-runs of cable median barrier, if there is at least 13 feet from edge 

of the nearest traveled lane to the slope breakpoint, the cable median barrier 

should be placed at least one foot in front of (i.e., between the breakpoint and 

the traveled lane) the slope breakpoint.  Any crash tested cable median 

barrier can be used in this situation (i.e., low-tension or high-tension).  This 

arrangement will allow 12 feet of dynamic deflection distance for back-side 

hits, provide an adequate emergency lane, minimize the chance of bumper 

height problems associated with SUVÕ s and pickup trucks traversing slopes 

prior to contacting the barrier and provide some recovery space for vehicles 

leaving the near lanes of travel. 

b. For double-runs of cable median barrier, if there is at least 11 feet from edge 

of the nearest traveled lane to the slope breakpoint, the cable median barrier 

should be placed at least one foot in front of the slope breakpoint.  Any crash 

tested cable median barrier can be used in this situation (i.e., low-tension or 

high-tension).  This arrangement will provide an adequate emergency lane, 

minimize the chance of bumper height problems associated with SUVÕ s and 

pickup trucks traversing slopes prior to contacting the barrier and provide 

some recovery room for vehicles leaving the near lanes of travel.  Deflection 

distance for back-side hits are not as much of a concern in this situation since 

the back of one barrier is shielded by the barrier on the other side of the 

median. 

c. When there is not sufficient space to position the barrier in front of the slope 

breakpoint, a cable median barrier with a wider window of protection should 

be used to minimize the chance of newer SUV and pickup trucks from over-

riding the barrier.  Other types of cable median barriers that can be used 

behind the slope break point are: 

i. Any test level four cable median barrier or 
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ii. A cable median barrier that is designed and crash tested such that its 

successful performance with newer SUVs and pickup trucks on 

terrains with typical slope breakpoints has been established. 

While I do not believe that test level four barriers are appropriate for general  

highway conditions, the higher rail height of typical test level four barriers  

should provide additional protection for SUVÕ s in the interim period between  

the new full-scale crash testing guidelines being adopted and the development  

of new test level three hardware.   I also encourage WSDOT to perform full- 

scale crash testing of cable median barriers on typical median cross-sections  

to develop barrier options with established performance on typical median  

cross-sections. 

 Implementation of this recommendation is still in progress.  There are several 
development efforts aimed at developing four-cable median barriers for use on 4:1 slopes and 
test level four barrier may also help address this need.  If these new barriers are successfully 
tested on 4:1 slopes the placement on the slope should be less critical.  WSDOT is in the 
process of revising its cable median barrier policy as reflected in Chapter 700 (Traffic 
Barriers) of the WSDOT Design Manual.  The revision is expected to (1) removed the low 
tension cable median barrier as an option for new installations, (2) add the slope placement 
details described in parts a and b of my recommendations and (3) recommend the use of test 
level four cable median barriers or four cable median barriers.  The revisions to the Design 
Manual should address this recommendation. 
 
Policy Recommendation No. 3 

WSDOT should develop a field inspection procedure to ensure that all wedge-and-

socket connections are sound and the wedges are firmly seated into the sockets.  All such 

connections on the low-tension cable median barriers should be field checked in a 

reasonable period of time to ensure that the cable forces are correctly transmitted to the 

foundation.   

 While WSDOT shifted exclusively to the use of high-tension cable median barrier 
around 2004, there are still about 44 miles of low-tension barrier in the inventory.  WSDOT 
has sponsored an on-going project with Texas Transportation Institute (TTI) to develop a 
retrofit design for the low-tension cable median barrier that would eliminate the socket and 
wedge connection.  TTI crash-tested an alternate connection on July 11, 2008, and is 
analyzing the data from that test.  This research is scheduled to be complete sometime this 
year.   

The WSDOT Materials Division developed an inspection procedure which was 
distributed to the maintenance personnel in March of 2007.  WSDOT maintenance personnel 
inspected all the socket-and-wedge connections in low tension barriers during March of 2007 
and its maintenance crews continue to inspect the connection after any collisions with the 
low-tension cable median barrier.  The inspection procedure involved re-tensioning and re-
seating every socket-and-wedge connection on low tension cable barrier installations to make 
sure that the connections were property installed.  WSDOT has adopted my recommendation 
and quickly performed the field inspections to ensure the socket-and-wedge connection in the 
low-tension cable median barrier were properly seated. 
 
Policy Recommendation No. 4 

WSDOT should develop install recommendations based on a periodic review of crash 

history for installing both cable median barrier and concrete median barrier.  Currently, 

installation recommendations are based primarily on the median characteristics such as 

median width and traffic volume.     Engineering judgment and installation recommendations 

based on highway geometry should be the first criteria in deciding on locations for median 
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barrier but crash history should also play a role for locations like Marysville where the site 

geometry are simply not accurate predictors of the magnitude of the cross-median problem. 

WSDOT’s use of the screening process that I recommended in the 2007 Governor’s 
Report is discussed in detail in the next section (i.e., Issue 3). 
 
Research Recommendation No. 1 

Placement in the median – Research on the proper placement of cable median barriers is 

desperately needed.  The only guidance in this area is either outdated or never completed.  

Recently some crash tests of high-tension cable median barriers have been performed on 4:1 

slopes but a comprehensive study of vehicle behavior when traversing typical depressed 

medians is needed to determine exactly where barriers should and should not be located.  A 
new NCHRP project is programmed for this year that will look at the issue of guardrail and 

median barrier placement on slopes.  NCHRP 22-22, Placement of Traffic Barriers on 
Roadside and Median Slopes,” will examine a variety of types of guardrails and median 

barriers placed on slopes so it should be possible for WSDOT personnel to encourage the 
project team to include the issues of cable median barrier placement in the project scope.  

NCHRP 22-17, “Identification of Vehicular Impact Conditions Associated with Serious Ran-
Off-Road Crashes,” is examining real-world impact conditions to try and re-examine the 

most relevant crash test conditions.  This project has been active since 2001 and has recently 
been expanded. 

 There has been a great deal of activity nationally aimed at improving and better 
understanding the use of cable median barriers.  NCHRP Project 22-21, “Median Cross-
Section Design for Rural Divided Highways,” was awarded to the Midwest Roadside Safety 
Facility of the University of Nebraska in January of 2006.  This project was a follow-on 
project to NCHRP Project 17-14, "Improved Guidelines for Median Safety." Unfortunately, 
the data collection needed for Project 17-14 proved to be very expensive, and the data 
limitations hampered the strength of the recommendations. NCHRP Project 22-21 seeks to 
develop similar recommendations by focusing on the design of a few typical median cross-
sections.   NCHRP Project 22-22, “Placement of Traffic Barriers on Roadside and Median 
Slopes,” is pending and should begin shortly.  NCHRP Project 22-25, “Development of 
Guidance for the Selection, Use, and Maintenance of Cable Barrier Systems”, which includes 
a WSDOT engineer on the project panel, was awarded to the National Crash Analysis Center 
of George Washington University in April 2008.  All of these projects are addressing 
important aspects of median design and the placement of cable median barriers within the 
median. National highway research agencies like the NCHRP are presently engaged in nearly 
$2.5 million in research aimed directly at understanding and improving median safety and 

effectively using cable median barriers.  WSDOT has implemented my recommendation and 
is both participating in and observing research efforts on cable median barrier taking place 

nationally. 
 

Research Recommendation No. 2 

Higher bumper heights of pickups and SUVs – As discussed earlier, pickup trucks and 

SUVs have continued to become larger resulting in increasing bumper heights.  Newer 
pickup trucks and SUVs may not perform well in impacts with some types of roadside 

hardware due to the miss-match between the barrier heights and bumpers.  NCHRP 22-14(3), 

Evaluation of Existing Roadside Safety Hardware Using Updated Criteria, is a new project 

that will perform crash tests of existing hardware like cable median barriers using the new 

proposed updated crash test procedures.  Since the new crash test procedures recommend 

the use of newer pickup trucks with higher bumpers, some of the questions regarding bumper 

and barrier compatibility should be resolved. The Midwest Roadside Safety Facility at the 

University of Nebraska is also developing a new four-cable median barrier system that may 
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provide some insight into the interaction of newer pickups and SUVs and cable median 

barriers. 

 NCHRP Project 22-14 is a series of three projects aimed at updating NCHRP Report 
350, the document that specifies how roadside hardware crash tests are performed and 
evaluated.  A draft of the update of Report 350 now referred to as the Manual for Analysis of 
Safety Hardware (MASH 2008), has been developed and is currently being balloted by 
AASHTO for adoption as an AASHTO standard.  One of the factors indentified in the 2007 
Governor’s Report was the higher bumper height of more recent SUV’s.  This issue not only 
affects cable median barrier performance but the performance of many types of roadside 
hardware.  The new MASH 2008 recommends using a new model SUV that is both heavier 
and has a higher bumper than the pickup truck test vehicle in Report 350.  There are many 
activities going on nationally in this regard but some that particularly impact cable median 

barriers are Midwest Roadside Safety Facilities on-going efforts to design and crash test a 
four-cable median barrier, testing by several of the proprietary cable median barrier 

manufacturers to develop test level four cable median barriers and efforts to perform crash 
tests of several types of common roadside hardware with the new MASH 2008 pickup truck 

test vehicle.  All these efforts are continuing and WSDOT personnel are monitoring these 
efforts. 

  
Research Recommendation No. 3 

Traffic conditions that promote median cross-overs – The conditions that promote cross-

median crashes are not well understood.  Traffic conflicts and impaired drivers seem to 

initiate most cross-median crashes but it has been difficult to predict which sites will respond 

well to treatment with cable median barriers and which should use concrete median barriers.  

Traffic conditions like volume, mixing, interchange spacing, land use and speed limits 

appear to be related to the likelihood of cross-median crashes.  Research should be 

performed to find good ways of predicting locations where cross-median crashes will be a 

problem.  Such research would enable engineers to be pro-active and create designs that 

address a problem before fatal and disabling crashes occur. 

 As a result of my recommendation, WSDOT co-sponsored a research problem 
statement to NCHRP to study the issue of identifying highway and land-use characteristics 
that are associated with cross-median crashes.13  The research problem statement was 
approved by AASHTO’s Standing Committee on Research (SCOR) and assigned to the 
NCHRP as NCHRP Project 17-44, “Investigation of Contributing Factors Associated with 
Cross-Median Crashes and Identification of Appropriate Countermeasures.”  The first panel 
meeting is being held in July 2008 to develop a statement of work.  The panel includes a 

WSDOT engineer.  WSDOT acted on my recommendation and was able to get a new 
NCHRP project funded to investigate this issue. 

 
ISSUE 3: REVIEW OF SCREENING CRITERIA 

 My fourth policy recommendation in the 2007 Governor’s Report is repeated below 
in italic: 

WSDOT should develop install recommendations based on a periodic review of crash 
history for installing both cable median barrier and concrete median barrier.  Currently, 

installation recommendations are based primarily on the median characteristics such as 

median width and traffic volume.  Engineering judgment and installation recommendations 

based on highway geometry should be the first criteria in deciding on locations for median 

barrier but crash history should also play a role for locations like Marysville where the site 

geometry are simply not accurate predictors of the magnitude of the cross-median problem.  

                                                
13 http://www.trb.org/NotesDocs/NCHRP_Announcement.pdf  
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I suggest the installation recommendations summarized in Table 6 based on the crash rate 

histories reported earlier in Table 1 (in the 2007 Governor’s Report).  I have based these 

recommendations on cross-median crashes of all severities because we should not wait until 

someone is killed in a crash to make a decision.  Any median cross-over is a potential fatal 

crash and crash data can be collected more quickly based on crashes of all severities.   

 

 

 

 

 

 
 

 
Table 6.  Median barrier installation recommendations based on historical crash rates. 

 

Crash Rate 
†
 

Cross-median crashes of 

all severities per 

100 MVMT  

Site Characteristics Action 

Greater than 1.00 

• No median barrier,  
• 30-ft or wider median and  

• 6:1 or flatter slopes. 

Evaluate cost benefit of 
using a cable median 

barrier. 

Greater than 2.00 

• No median barrier, 

• 30 to 50 ft wide median, 
• 6:1 or flatter slopes, 

• ADT > 75,000 vpd and 
• In rural/urban transition 

area.
‡
 

Evaluate cost benefit of 

using a double-run of 
cable, w-beam, thrie-

beam or concrete 
median barriers. 

Greater than 0.75 

• 30 to 50 ft wide median, 

• Cable median barrier, 

• 6:1 or flatter slopes, 

• ADT > 75,000 vpd and 

• In rural/urban transition 

area.
‡
 

Evaluate cost benefit of 

replacing a cable 

median barrier with w-

beam, thrie-beam or 

concrete median 

barriers. 

† Crash rates should be calculated on sections that are at least two miles long and, where data are  

Available, the section has experienced at least 100 MVMT.  Crash rates calculated in shorter 

segments or where there has not yet been sufficient traffic are liable to be inaccurate and overly 

sensitive to a few early crashes. 

‡ Rural/urban transition areas are areas that are characterized by several of the following 

characteristics: 

• Interchanges spaced closer than two miles apart, 
• A change in speed limit, 
• A large change in ADT (e.g., 30 percent) in a relatively short distance or 
• High ramp volumes in proportion to the mainline ADT. 

 

As part of this recommendation, I developed screening criteria for evaluating crash 
history as a factor in making decisions for barrier placement.  This criteria was developed 
using an in-service evaluation approach and was presented to WSDOT in May/June 2007  
The purpose of this screening criterion is to try to identify sites where cable median barrier is 
a good candidate for reducing cross-median crashes as well as identifying sites where cable 
median barrier does not seem to be performing well.  The screening criteria summarized in 
Table 6 uses the total number of cross-median crashes in order to indentify candidate sites 
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prior to a serious or fatal injury crash.  As of the end of 2007 there were 35 highway 
segments where cable median barriers were installed.  The cross-median crash rates in the 
before period are shown in Table 7 along with the screening recommendation that would 
have been used if this procedure had been in place when the decision to install a cable 
median barrier was made.  For 12 of the segments, the segment was either too short or did 
not have adequate volume to calculate a reliable rate so it would not have been possible to 
make a recommendation based on crash history.  The 12 segments where it was not possible 
to calculate an accurate rate plus the four segments that had rates below the median barrier 
threshold would still have been selected based on WSDOT policies for warranting median 
barriers.  The fact that the rates either could not be calculated accurately or the rate was under 
the threshold simply means there was not adequate crash history to accurately assess these 
locations.   

On 17 segments the crash history rate prior to installing a cable median barrier 
indicated a cable median barrier would be appropriate and, in fact, a cable median barrier 

was installed.  One site, I-5 in Marysville, was identified for consideration of a double run of 
median barrier since the cross-over crash rate in the before period was over 2 cross-median 

crashes/100MVMT.  As well documented in the 2007 Governor’s Report, Marysville has 
been a site with recurring cross-median collisions and in the end, a double run of cable was 

tried at that location and now an unusual type of double run (i.e., cable on one side and 
concrete on the other) is being programmed for construction.  Table 7 shows that had this 
type of screening procedure been available in the mid-1990’s, Marysville would likely have 
been targeted for some other type of median barrier treatment. 

Table 8 shows the screening criteria against the cross-median crash rates in the period 
after cable median barriers had been installed.  The segment was too short or the volume was 
too small to calculate an accurate rate in 20 of the 35 highway segments so the decision to 
use cable median barrier would be based on policy warrants rather than crash history.  The 
crash rates for 13 segments fell appropriately with the range suggested for cable median 
barrier but there were two segments where the rate exceeded 0.75 cross-median crashes/100 
MVMT, the threshold for considering another median barrier alternative.  One of the sites 
that the screening criterion recommends for another median barrier alternative is I-5 in 
Marysville.  The Marysville segment was considered in the 2007 Governor’s Report and as 
described earlier, a concrete median barrier has been planned for this site and construction 
should begin in 2009.  I-5 in Fife also exceeded the threshold where another median barrier 
option should be considered.  This segment was the scene of a fatal crash on July 22, 2007 
but the segment had already been programmed for a concrete median barrier due to a 
highway widening project.  Had the crash history screening criteria been available years 

earlier, these two locations would have been identified earlier and a benefit/cost analysis 
could have been performed to determine if there was a better median protection alternative 

available.  Table 8 shows some other interesting features.  I-90 at Moses Lake and I-90 in 
Spokane both show rates above 2.0 cross-median crashes/100MVMT but, in both cases, the 

traffic volume is less than 75,000 vehicles per day (vpd).  The I-90 at Moses Lake segment 
has a relatively low traffic volume, far below the 75,000 vpd recommended in Table 6 and it 

is not in an urban/rural transition area so it is not selected by the screening procedure as an 
area the needs additional analysis.  As discussed earlier, in all likelihood the high rate at this 
location is a statistical artifact of the one serious collision that occurred and the low volume 
in the segment and in a few years the rate should be at or below the state average.  The I-90 
segment in Spokane also exceeds the 0.75 cross-median crashes/100MVMT.  Unlike Moses 
Lake, this section of highway appears to be in an urban/rural transition zone and the traffic 
volume has been steadily increasing in the past several years.  Today, the traffic volume is 
about 70,000 vpd so it is likely that within the next few years the 75,000 vpd volume 
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criterion will be met and this site might need to be considered for another type of median 
improvement. 

The screening criterion I recommended in the 2007 Governor’s Report identified two 
locations that exceeded the crash history rate for cable median barriers.  Both had already 
been identified as sites with abnormally high cross-median collision rates and new median 
barriers are already planned at that location.  The I-5 in Spokane example illustrates the value 
of using this type of screening criteria since it would allow an emerging location to be 
identified and corrected before it begins to exhibit high frequency cross median collisions 
like I-5 in Marysville. 
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Table 7.  Total Crash Rates and Screening Recommendation for Median Barrier 
Alternatives in the State of Washington — Before Period, 1993-2007. 

 

Segment Name Total cross-

median 

crash rate 
(crashes/100MVMT) 

Recommendation 

I-3 Silverdale 1.043 Consider Cable Median Barrier 

I-5 Vancouver to Woodland 1.204 Consider Cable Median Barrier 

I-5 Lewis Co. to Maytown 2.712 Consider Cable Median Barrier 

I-5 Nisqually 1.139 Segment too Short for Determination 

I-5 Puyallup River and Fife 0.901 Segment Below Cable Barrier Threshold 

I-5 Marysville 2.282 Consider Double Run Median Barrier 

I-5 Mt. Vernon 0.857 Segment Below Cable Barrier Threshold 

I-5 Burlington 3.914 Consider Cable Median Barrier 

I-5 Bellingham 2.387 Consider Cable Median Barrier 

I-5 Ferndale 3.357 Consider Cable Median Barrier 

I-5 Blaine 2.257 Segment Below Volume Threshold 

SR12 Montesano 1.688 Consider Cable Median Barrier 

SR13 Olympic Drive/Purdy 0.722 Segment Below Cable Barrier Threshold 

SR18 Covington 2.728 Consider Cable Median Barrier 

I-90 Issaquah 1.778 Segment too Short for Determination 

I-90 George 3.593 Consider Cable Median Barrier 

I-90 George/Moses Lake 4.585 Consider Cable Median Barrier 

I-90 East Moses Lake 3.840 Consider Cable Median Barrier 

I-90 Spokane 3.566 Consider Cable Median Barrier 

SR99 Tukwila 1.295 Consider Cable Median Barrier 

SR101 Olympia 1.399 Consider Cable Median Barrier 

SR167 Sumner 0.319 Segment Below Cable Barrier Threshold 

SR410 Sumner 1.611 Segment too Short for Determination 

SR512 Puyallup 1.921 Consider Cable Median Barrier 

SR522 Bothell 3.774 Segment too Short for Determination 

SR12 Yakima 16th to  1st 0.000 Segment Below Volume Threshold 

SR12 Yakima N 1st to Thorp 2.516 Consider Cable Median Barrier 

SR182 from SR395 to SR12 3.411 Consider Cable Median Barrier 

SR18  SE 312th Vicinity 0.000 Segment Below Volume Threshold 

SR18 Casey Creek  0.000 Segment Below Volume Threshold 

SR20 Fredonia 7.325 Segment Below Volume Threshold 

SR82 Selah Creek 0.000 Segment Below Volume Threshold 

I-90 Bellevue 0.000 Segment Below Volume Threshold 

I-90 Vantage 0.000 Segment Below Volume Threshold 

SR240 Richland 0.000 Segment Below Volume Threshold 
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Table 8.  Total Crash Rates and Screening Recommendation for Median Barrier 

Alternatives in the State of Washington — After Period, 1993-2007. 
 

Segment Name Total cross-

median 

crash rate 
(crashes/100MVMT) 

Recommendation 

I-3 Silverdale 0.000 Consider Cable Median Barrier 

I-5 Vancouver to Woodland 0.142 Consider Cable Median Barrier 

I-5 Lewis Co. to Maytown 0.392 Consider Cable Median Barrier 

I-5 Nisqually 1.012 Segment too Short for Determination 

I-5 Puyallup River and Fife 0.886 Evaluate other median barrier option 

I-5 Marysville 0.794 Evaluate other median barrier option 

I-5 Mt. Vernon 0.287 Consider Cable Median Barrier 

I-5 Burlington 0.000 Consider Cable Median Barrier 

I-5 Bellingham 0.290 Consider Cable Median Barrier 

I-5 Ferndale 0.000 Segment Below Volume Threshold 

I-5 Blaine 0.000 Segment Below Volume Threshold 

SR12 Montesano 0.000 Consider Cable Median Barrier 

SR13 Olympic Drive/Purdy 0.000 Consider Cable Median Barrier 

SR18 Covington 0.000 Segment Below Volume Threshold 

I-90 Issaquah 0.000 Segment Below Volume Threshold 

I-90 George 0.000 Consider Cable Median Barrier 

I-90 George/Moses Lake 2.136 Consider Cable Median Barrier 

I-90 East Moses Lake 1.009 Segment Below Volume Threshold 

I-90 Spokane 1.479 Consider Cable Median Barrier 

SR99 Tukwila 0.000 Segment Below Volume Threshold 

SR101 Olympia 2.219 Segment Below Volume Threshold 

SR167 Sumner 0.000 Consider Cable Median Barrier 

SR410 Sumner 0.000 Segment Below Volume Threshold 

SR512 Puyallup 0.490 Consider Cable Median Barrier 

SR522 Bothell 1.929 Segment Below Volume Threshold 

SR12 Yakima 16th to  1st 0.000 Segment Below Volume Threshold 

SR12 Yakima N 1st to Thorp 0.000 Segment Below Volume Threshold 

SR182 from SR395 to SR12 0.000 Segment Below Volume Threshold 

SR18  SE 312th Vicinity 20.857 Segment Below Volume Threshold 

SR18 Casey Creek  0.000 Segment Below Volume Threshold 

SR20 Fredonia 0.000 Segment Below Volume Threshold 

SR82 Selah Creek 0.000 Segment Below Volume Threshold 

I-90 Bellevue 0.000 Segment Below Volume Threshold 

I-90 Vantage 0.000 Segment Below Volume Threshold 

SR240 Richland 0.000 Segment Below Volume Threshold 

 

ISSUE 4: RECOMMENDATIONS 

 In reviewing the screening criteria I would like to make one small suggestion for a 
change.  Currently, the note on Table 6 reads “ crash rates should be calculated on sections 
that are at least two miles long and, where data are available, the section has experienced at 
least 100 MVMT.”  As illustrated by the example of I-90 Moses Lake, even 100 MVMT is 
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probably too soon to calculate an accurate rate.  Even one minor crash in the first 100MVMT 
would indicate another median barrier option should be used.  In looking over the results of 
this first screening, I believe it would be more accurate and realistic to not calculate the rate 
until the vehicle miles travelled exceed 200 MVMT.  I also believe the section length 
criterion can be dropped since a short section will simply take longer to meet the vehicle 
miles travelled criteria.  I suggest that the note be changed to Ò crash rates should be 
calculated only on sections where the section has experienced at least 200 MVMT.Ó   I-5 in 
Nisqually, for example, has a relatively high rate of 1.012 cross-median crashes/100MVMT 
and at the end of 2007 had experienced 197.58 100MVMT.  While the segment length is only 
1.55 miles long, the segment has experience enough vehicle miles to calculate an accurate 
rate.  The note in the 2007 version of Table 6 would forever exclude Nisqually from 
evaluation whereas my proposed change would likely include Nisqually in the screening 
process next year. 
 The quick comparison of the Ò oldÓ  WSDOT cable median barrier policy versus the 
Ò newÓ  cable median barrier policy discussed earlier in this report raises very interesting 
questions about the evolution of median barrier policy.  I recommend that WSDOT use the 
data assembled for this review and perform a more comprehensive review of the pre-2004 
and post-2004 policies to see if it is possible to determine the effectiveness of low-tension 
versus high-tension cable median barrier and the effectiveness of the different versions of the 
placement policy.  It may not be possible to separate these two effects but it should be 
possible to demonstrate that the post-2004 policy is an incremental improvement over the 
earlier policy. 
 
CONCLUSIONS 

In reviewing the last year of experience with cable median barrier in Washington 
State I find that in general the situation has remained the same.  Sites with highest frequency 
cross-median collisions have been identified and programmed for improvements while the 
majority of installations appear to be performing well.  WSDOT has made excellent progress 
on implementing all the recommendations I made in the 2007 GovernorÕ s Report.  The 
screening process I suggested in 2007 looks like it will be useful in identifying locations 
where cross-median collisions is high or is increasing. I believe WSDOT has done an 
excellent job in collecting a diverse set of data for performing these analyses.  WSDOT is 
one of the few States in the U.S. that can perform this type of screening analysis because 
unlike many States, it keeps better track of its installed inventory of cable median and can 
therefore merge the inventory data with traffic and crash data in order to perform benefit/cost 
evaluations of barrier alternatives. 

I am hopeful that the foregoing analysis has helped to answer some of your questions 
about WSDOTÕ s cable median barrier policy, its effectiveness and ways that it might be 
improved.  If you should have any questions or comments, please contact me.  I appreciate 
the opportunity to be of service to the WSDOT and the people of the State of Washington. 
 
Sincerely, 

 
Malcolm H. Ray, P.E., Ph.D. 
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