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INTRODUCTION
Construction of I-380 through the City of Cedar Rapids was
initiated in 1969 and completed in 1982. While other corridor

location alternatives were considered in the initial I-380
location study through Cedar Rapids, the final location occurred
on the north edge of the central business district, located
between Quaker Oats, the largest cereal mill in the world, and
the downtown area. In order to accomplish the design within the
restricted rights-of-way several curves were required to connect
the north/south facility. The design of the center segment in
the downtown area was unique in many ways. Much of this center
section, which is the focus of this report, is an elevated
freeway, a portion of which passes over the Cedar River which at
this point provides eight lanes on the freeway, five lanes on a
surface street system directly below the freeway, and a dam
structure. The dam is utilized for creéation of a recreational
pool north of the downtown, maintaining a static head for the
City's well fields, and generation of electrical power.

Immediately after opening the central section in
approximately 1981 problems were experienced regarding the safety
and operational aspects of this central section. These problems
occurred primarily between the "H" Avenue N.E. interchange on the
north and the 5th Avenue/Diagonal Drive S.W. interchange on the
south. In April 1982, within a year of opening, a significant
multiple vehicle accident occurred within the southbound I-380
lanes on the curve just west of the Cedar River. This multiple
car accident involved 29 vehicles. Since that time, continual
multiple car accidents have occurred. City and Iowa D.O.T.
officials are very aware of the potential for increased accident
occurrence and have jointly been involved with numerous
discussions, meetings, and reports to identify the problem and
potential solutions.

In April 1986 the City prepared a report titled "I-380
Traffic Flow and Safety" which provided a review of the traffic
flow and safety for the previous three years and recommendations
for consideration of traffic incident management strategies for
this central section of I-380. Following this report an
engineering psychologist human factors expert from the Federal
Highway Administration in Washington, D.C. reviewed the area of
concern with FHWA, D.O.T. and City officials resulting in an in-
depth analysis and report of these conditions. The analysis



provided by the engineering psychologist identified some specific
concerns regarding this portion of the freeway with summary
comments as follows.

e This section of I-380 is somewhat geometrically substandard
in the vicinity of the CBD.

® Problems are primarily associated with two compound curves
and restricted sight distance.

e Rapid icing occurs during adverse weather seasons.

¢ Tcing results in a high number of ice related single and
multiple vehicle accidents.

e Poor geometrics and sight distance contribute to the site's
multi-vehicle collision potential.

@ Poor geometrics and sight distance hamper incident detection
and management activities.

® Poor geometrics and sight distance are felt to be hazardous
by authorities.

e There is a need for a traffic management team approach to
develop

1) an effective plan for a fully coordinated effort of
warning drivers prior to an incident

2) a full system of incident detection, management, and
control.

e The motorist information display aspect of the system must
be developed and could range from fixed and portable signage
to real time displays.

Various discussions and correspondence occurred in the
ensuing years with a subsequent request provided to the Iowa
Department of Transportation in July of 1991 for installation of
temporary fold-out signs in advance of the curves to provide
notification to approaching traffic of accident conditions which
may exist in the area. These signs were approved by the Iowa
Department of Transportation and installed in November 1991. The
temporary fold-out signs were intended only as an interim
solution prior to determining a long range solution which may
involve incident management strategies.

This update report includes an additional five year
accident history since the earlier report and provides specific
recommendations as to the manner in which incident management on
I-380 in this area should be addressed. The primary objective of
this report and resultant project is to determine the methodology



of incident management that may apply to this portion of I-380.
The specific goal is to reduce multiple car involvement accidents
which occur from an incident on the freeway and to improve the
safety for investigating officers and those individuals who may
be investigating or involved in accidents or incidents. The
potential for multiple car involvement accidents in this area is
high due to the design elements which preclude adequate advance
visibility of the scene and location of the incident.

During the last five years of accident analysis no
significant change occurred from the previous study in the types
of accidents. Two hundred sixty-four accidents were recorded in
the section of I-380 under study. Seventeen percent of all
accidents were multi-car accidents. Twenty-nine percent of all
accidents involved motorists who were out-of-town or out-of-state
and were not generally familiar with the design elements of this
central section of the freeway. A summary of the 5 year accident
information is shown in Exhibit D. This emphasis on multi-car
accidents further identifies the need to address this section of
I-380, find resolutions to the problem, and implement solutions.

BACKGROUND
1-380 Traffic Flow and Safety Report (Attachment A).

The I-380 traffic flow and safety report for the City of
Cedar Rapids, dated April 16, 1986, is included in its entirety
as Attachment A.

This report provides the history of I-380 construction
scheduling and opening, volumes of traffic and detail of accident
history for the three-year period 1983, 1984, and 1985. This
background information related to that portion of I-380 between
32nd Street NE and 33rd Avenue SW. More specifically, however,
the report addressed that portion of I-380 between "G" Avenue
N.E. on the north and 5th/8th Avenue S.W. interchange on the
south. The report provides a detail of the sequence of events
from opening of this section of I-380 up until a planned meeting
with the Federal Highway Administration Human Factors Expert.
Details are provided of the numerous meetings with law
enforcement agencies, the Iowa Department of Transportation, and
City officials concerned about the traffic flow and safety on
this segment of the interstate system.

The report concludes with a concept of incident management
identification signing for the two curves where the greatest
problems have occurred. The intent of the signing concept was to
provide an idea or concept of what could be done moreso than a
specific proposal for installation. The report's purpose was to
indicate potential measures that could be taken to (a) reduce the
potential for accidents and (b) reduce the potential for multiple



accidents after a single accident had occurred, concurrent with
increasing the safety of investigating officers. Signing layouts
were included to indicate the type of messages which could be
provided to advise approaching motorists in advance so as to
enable a change in operating speed or diversion to other lanes or
to seek other roadway alternatives. The report references an
upcoming meeting, to be attended by human factors experts of the
FHWA in Washington, State and City officials which was intended
to provide an analysis of the scope of the problem and the
potential solutions. The objective of the 1986 City report was
to provide background information which would be followed by an
in-depth study, perhaps by a consultant, to identify the scope of
the problem, identify the solutions following which a plan for
correction could be implemented.

FHWA Field Trip Report April 16, 1986 (Attachment B).

Beginning on April 14 and extending through April 16, 1986
Harold Lunenfeld, Engineering Psychologist Traffic Engineering
Applications Br. with the Federal Highway Administration in
Washington, DC met with Iowa FHWA officials, Iowa Department of
Transportation, and City officials to review various problem
areas on the I-380 corridor in Cedar Rapids. The purpose was to
identify human factors related problems and recommend
improvements.

The final report specific to those portions of I-380
between 32nd Street NE and 33rd Avenue SW which is the scope of
the current study is included in its entirety as Attachment B.
The conclusions and recommendations of the report are as follows.

"T-380 Northbound and Southbound (32nd Street, N.E. to
33rd Avenue, S.W.: This mainline section of Interstate 380
is somewhat geometrically substandard in the vicinity of
Cedar Lakes, the Cedar River, and Cedar Rapids' CBD. The
problems are primarily associated with two compound curves
and restricted sight distance, which, when coupled with the
rapid icing that occurs during adverse weather seasons,
results in a high number of ice-related single and multiple
vehicle accidents. The poor geometrics and sight distance,
in addition to contributing to the site's multi-vehicle
collision potential, also hamper incident detection and
management activities, and are felt to be hazardous by
authorities. Data are lacking to fully describe this

- location's problems, and to develop effective improvements.
Based on a preliminary analysis, it is concluded that there
is a need for a traffic management team approach to develop
an effective plan for a fully coordinated effort of warning
drivers prior to an incident, and a full system of incident
detection, management and control. Elements of this system
should include ice detection, freeway surface treatment,
surveillance, diversion, and lane closure. The motorist




information display aspect of the system must be developed
and could range from fixed and portable signage to real-
time displays."®

The specific recommendations regarding implementation were stated
as follows.

"Those locations where improvements can be readily
implemented should be treated in accordance with the Field
Trip Report. For the sites (the urban intersection and the
freeway mainline section) requiring more study, efforts
should be initiated to collect the prerequisite data to
develop needed improvements."

The following are excerpts and summaries from the report which is
included as Attachment B. The following overview is not intended
to take the place of the entire field report as the report itself
best represents the total scope of the concern that has been
identified.

In both the north and south directions the I-380
transitions from essentially a rural design to an urban freeway
on structure with closely spaced interchanges, compound curves,
and moderate traffic volumes. Drivers generally do not
experience problems for most of the year, however during cold
months the section of I-380 on the "Five in One" structure over
the Cedar River, Cedar Rapids CBD, and Cedar Lakes tends to
experience rapid icing. This environmental phenomenon coupled
with poor sight distance an alignment in the vicinity of the two
compound curves widely spaced bridge joints and lack of adequate
shoulders on the structure results in a transitory hazardous
situation. Two problem classes exist, problems associated with
the hazard(s) prior to an incident and problems associated with
incident management. In addition four goals have also been
identified:

1) prevention of accidents during icing conditions;

2) prevention of secondary collisions and chain reaction
accidents once an initial incident has occurred;

3) protection of officials investigating and managing
incidents; and

4) diversion of traffic when lanes, or the road itself, have to
be closed.

The geometric design, alignment and routing of this
facility through the City results in problems both for the
motorist and police. This is particularly the case in the
segment bounded by the two compound curves on the "Five-in-One"
structure and is primarily a problem under icing conditions.



Both locals and strangers are experiencing tracking and accident
avoidance problems when the structure ices up. Of primary
concern is preventing accidents and maintaining the safety of an
officer at the scene of an incident. Major driver problems are
related to excessive speed for icy road conditions, poor sight
distance, and improper road geometry.

These factors contribute to a loss of control, single
vehicle or multiple vehicle collisions, chain reaction accidents,
and conflicts with police.

Regarding expectancy violations, several features of the
mainline in the problem areas violate driver expectancies and
thereby contribute to the freeway's hazardousness under icy
conditions. One involves the abrupt transition from an
essentially rural freeway to an essentially urban one. The
road's current information system with exception of a flashing
curve sign does not warn drivers of the potential problems.

A number of features in the problem segment contribute to
driver task difficulty. A major contributing factor to multiple
car collisions and police vulnerability at this location in
addition to the icing is the lack of sight distance in the
vicinity of the compound curves. This lack of sight distance at
operating speeds (which have been estimated to be in excess of
the posted 55 mph) results in an unsafe situation both for
vehicles involved in an initial incident and for officers and

safety equipment involved in incident investigation. It is
probable that operating speeds particularly during icing are too
high for road conditions both for locals and strangers. An

aspect of this site which may indirectly contribute to its
problems and which would affect the effectiveness of information
related improvements are distractions off the traveled way.

In any problem situation there are hazards of nature and
there are a range of counter measures which can be used
singularly or in combination. In essence, they fall into three
broad categories.

1. Remove the hazard(s).

2. Protect the motorist from the hazard(s).

3. Inform the motorist of the hazard(s) /provide information to
enable the motorist to avoid the hazard(s).

- Given the range of variables associated with this location
it is not possible or desirable at the juncture to recommend a
single "solution" to the site's problems. In fact, there is
probably no clear cut "solution" short of major reconstruction.
There are, however, a range of potential countermeasures that can
be applied in both the long range and short range. More study is
needed to resolve all the issues relating to what is most
appropriate.

(o))



An optimum way to ameliorate problems on this segment would
be through reconstruction. The freeway's geometric design is
substandard particularly regarding sight distance, alignment in
grade, and forgiveness. While it is probably not feasible to
rebuild this freeway segment, future designs of the state should
be carefully evaluated prior to construction to avoid repeating
these problems.

Another set of countermeasures provide drivers with
information to prevent an accident from occurring under icy
conditions and/or to prevent secondary collisions once an
incident has occurred. This information can be designed to
achieve the following:

(a) modify driver behavior;
(b) regulate driver behavior;
(c) inform drivers of conditions and alternatives.

Once an incident has occurred timely incident management
techniques are required. Given this location's characteristics
protecting motorists and authorities on the structure from
subsequent incidents is also required. Protection may entail
routing subsequent traffic away from the crash and/or the police
managing the incident and diverting traffic. This requires
timely incident detection and suitable incident management.
Incident detection may necessitate active surveillance either
through regular patrols or TV monitoring. Incident management
requires personnel on site and would involve upstream information
presentation.

There are numerous kinds of driver information display
methods and systems that could be used on this segment of the
freeway. They range in sophistication from fixed signing through
real-time devices to highway advisory radio and public
information campaigns. Some rely on or complement surveillance,
incident detection and management, and facility control
methodology while others stand alone.

While fixed signing has proven effective in numerous
situations, its effectiveness on this segment with its transitory
environmental and incident hazards is problematical. A simple
display such as the curve warning sign and beacon now in place
has little impact on behavior.

Given that the site experiences problems of a transitory
nature a more responsive information system than a fixed signing
one may be appropriate. Such a system may require relatively
simple seasonal adjustment such as establishing the already
mentioned reduce speed and enforcement during the icing season
and operating flashing beacons or displaying the lower speed
limit signs accordingly. A more sophisticated system may entail



a real time surveillance and control with a series of changeable
message signs for speed and lane control and diversion.

Real time systems often require a coordinated effort of
surveillance and control to achieve a multiplicity of purposes
and the level of driver compliance that will justify its capital
and operating expenses. While it would be desirable to detect
ice automatically, the current state of the art of ice detection
is not sufficiently reliable to rely solely on automatic needs.

A sophisticated real time information system should also
have the capability to prevent multiple collisions after an
incident has occurred. To achieve this goal at this site
requires surveillance and monitoring of the roadway particularly
in the vicinity of the curves. Once an incident has occurred it
must be detected and drivers informed of its presence and/or
diverted. One way to reduce or eliminate the time delay is to
provide continuous around the clock surveillance. This could be
achieved using television cameras monitored at a central dispatch
system. Such a system could serve to detect the incident,
implement the warning, and dispatch aid to the site.

The specific recommendations are:

In developing improvements of the nature covered by this
field trip report, and implementing them on a freeway segment
such as I-380, i.e., one with multiple jurisdictions, an approach
that has proven successful is the establishment and utilization
of a traffic management team to participate in all levels of
decision making. The traffic management team is comprised of a
multidisciplinary group of transportation professionals and
enforcement officials. For this location, the City of Cedar
Rapids, the Iowa Department of Transportation, the Federal
Highway Administration, the Iowa State Highway Patrol, and the
Linn County Sheriff Department would all participate in the team.
Once established, the team would be involved in all levels of
analysis, development, implementation, and review. This will
assure coordination among all involved agencies and
jurisdictions, and increase the chances for an effective
improvement and a smooth implementation. Therefore, as a point-
of-departure, it 1s recommended that cognizant authorities
structure a traffic management team similar to the one described
in Enclosure C. This team should develop an action plan for the
site, emphasizing icing situations and incident detection and
management. The plan should outline surveillance, control, and
incident management authority. It should spell out all
requirements for detecting icing and incidents, changing speeds,
closing lanes, diverting traffic. etc. Ultimately, the plan will
specify all efforts relating to this site and all requirements
for its information systenmn.



In addition to formulating a traffic management team and
developing an action plan, it is recommended that a study be
initiated to determine needs and develop measures. This study
should assess all available historical data to establish accident
rates, hazardous locations, environmental situations, involved
motorists, etc. Before inclement weather occurs, performance
data should be collected relative to speeds, paths, lane use,
volume, conflicts, etc. Such information will prove useful in
establishing a base-line of driver performance and an indication
of accident causation mechanisms. Based on these data, a
determination should be made of operational and information needs
for various problem conditions such as icing, incidents, and
congestion. Requisite speeds under ice conditions, effects of
closure, diversion routes, response requirements, distractions,
etc. should be determined, and information display techniques and
messages specified. 1In addition, stages of implementation should
be developed, along with an implementation and evaluation plan.

Since it will not be feasible to implement a full
information system such as the one described by the Cedar Rapids
Traffic Department in their April 16, 1986 report by the start of
the 1986-87 ice season, consideration should be given to short-
term improvements and staged implementation. It would be
feasible for example, to fabricate and test out fold-out and/or
transportable signs for use in icing and incident management
situations. Various messages could be developed, formats made,
procedures described, and driver compliance determined. Thus, if
a reduced speed zone is a candidate measure, fixed reduced speed
zone signing with flashing lights could be fabricated and
displayed, and speed data collected. Similarly, diversion and
lane closure compliance could be determined using portable signs.

Data collected as part of the above short-term improvement
phase under ice conditions and during incidents could then be
evaluated and a second level system developed, if deemed
necessary. Such a second level system might consist, for
example, of 1 or 2 changeable message signs in the northbound and
southbound direction, upstream at points of diversion, and/or in
the vicinity of the compound curves. This system should be
linked to a central location for surveillance and control, and
should be evaluated both for information display effectiveness
and coordination and response suitability. A determination could
then be made whether, and to what extent, further development and
sophistication is needed. Costs, benefits, and effectiveness
should form the ultimate criteria for the final system used.

CURRENT CONDITIONS - MARCH 1992

Mr. Lunenfeld's report dated May 30, 1986 addressed a
myriad of problems, needs, and potential solutions to what is a
serious problem for motorists, law enforcement officers and



emergency services personnel. Though a number of conclusions and
recommendations were included in Mr. Lunenfeld's report it was
left to D.O.T. and 1local agencies to develop a plan of action
through a traffic management team approach.

While a "traffic management team" per se has not been
officially established, there has been continuing communication
between governmental agencies concerning the I-380
accident/incident management concerns in Cedar Rapids. Local
City and State officials have recognized the difficulty of trying
to consistently and effectively warn motorists of icy conditions
that may or may not occur on the elevated sections of I-380 under
certain weather/temperature conditions. It has also been
recognized that the restricted sight caused by the curves
combined with the long bridges that confine vehicles and
motorists after an accident occurs, creates special problems for
investigating officers, emergency services personnel and the
involved motorists.

Subsequent to Mr. Lunenfeld's report there has been
improvement in the Iowa D.O.T.'s ability to respond to
potentially hazardous weather related roadway conditions on I-380
in the area of the curves in downtown Cedar Rapids.
Unfortunately during this same time period there has been no
significant improvement with regards to safety for those
motorists involved in an incident and those investigating
officers who must respond to it. On May 31, 1991 a Cedar Rapids
Police Department internal memorandum requested that
consideration be given to implementing a plan to aid police
officers and emergency personnel in coping with hazardous
conditions on I-380 near the Cedar River. The memo indicated
that in the three year period from 1988 through 1990 a total of
271 accidents had been reported and responded to in the area
bounded by 33rd Avenue on the south and Collins Road on the
north. This memo served as an impetus for additional discussion
and subsequent meetings with the Iowa D.O.T. which 1led to the
installation of fold out "Accident Ahead" signs on I-380 in
advance of the curves. These fold out signs, a joint project
with the Iowa D.0O.T., were intended only as an interim measure
until an Incident Management project which may include permanent
changeable message signing and surveillance which could resolve
these long standing problems.

The City Traffic Engineering Department was charged with
this responsibility and fully intended to come up with a concrete
proposal for an incident management project. As research began
on the subject of changeable message signs and the need for
reliable and accurate surveillance capabilities, it became
evident the Department did not have the background experience to
conclude what type of a system was required and to design,
purchase and install such a system. Similar conclusion of the
City's 1986 report suggested that consultant services are
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required to substantiate the need and provide the necessary
research and implementation strategy necessary for addressing the
solution.

Update Information and Accident History

The following identifies various aspects relating to this
area of I-380. Figure A-1 identifies the elevated sections of I-
380 and the curve sections. Referenced are potential locations
for overhead changeable message signs based on the City's prelim-
inary and elementary investigation. Figure A-2 shows the
location of the existing fold out "Accident Ahead" signs
installed in November of 1991. Volumes of traffic on I-380 have
continued to increase.

Figure B indicates the number of accidents occurring over a
five and one-half year period on I-380 from "J" Avenue N.E. to
16th Avenue S.W. The roadway was arbitrarily broken into five
sections (C-1 through C-5) simply to make the accompanying
collision diagrams more manageable. Figures C-1 through C-5 are
the collision diagrams beginning in January of 1986 through June
of 1991. Figure B-2 is a summary of the 264 accidents which
occurred on the mainline of this 3 mile section. A conclusion of
the analysis is that 17 percent of the accidents were multi-
vehicle accidents involving more than 2 vehicles. 33 percent
occurred when snow and/or ice was present on the roadway. 28
percent occurred within the 6:00 AM to 9:00 AM morning rush
hours. Other information relating to the accidents is indicated
on Figure B-2 Information provided on the actual accident
reports was used to develop the collision diagrams and accident

summary.

Figure D provides a summary of 1991 traffic flow on I-380.
The current volume of has more than doubled from its 27,500
vehicles per day referenced in the earlier 1986 report.

Figure E-1 - E-3 provides background media information only
for reference purposes.

SUMMARY

Since opening of I-380 through the Central Business
District many governmental bodies, agencies, and individuals have
been involved in addressing the concerns of accident frequency,
multiplicity of accidents, and the possible solutions as to what
can be done to provide improved detection of adverse conditions,
reduce the potential for multiple accidents and improve the
safety of investigating officers. Since the 29 vehicle accident
occurred in April of 1982, multiple accidents have continued to
occur. It appears inevitable that it is only a matter of time as
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traffic volumes continue to increase on I-380 that the conditions
will worsen unless some significant efforts are made to correct
the problem or to provide some type of a management approach that
will reduce the potential for on-going accidents and improve the
overall safety and traffic flow on this section of I-380.

The indicated geometrically substandard design of
Interstate 380 in the vicinity of the downtown combined with the
contributing factor of a lack of sight distance in the vicinity
of the compound curves on the elevated structure is a strong
indication of need that countermeasures should be developed to
address these safety and traffic flow concerns. Professionals
experienced in development of incident management strategies are
required to provide a thorough review of the problem, determine
the solutions and to provide necessary documentation for project
implementation.

RECOMMENDATIONS

While many opinions have been stated in the various reports
which are attached, a general conclusion is reached that a degree
of research is required to verify the extent of problems which
have been identified in this report and to follow up with
management strategies to address the concerns. The
responsibilities for improvement to this portion of the
Interstate system must rest with the Federal Highway
Administration and the Iowa Department of Transportation. The
City of Cedar Rapids is not exempt however from acknowledging
responsibilities as I-380 is part of our urban transportation
system impacting many of our citizens and enforcement officials
who are involved with I-380 on a daily basis. The City
recognizes the importance of safety and efficiency of traffic
flow on I-380, for the benefit of the citizens of the State of
Iowa, the nation and the future impact on this segment of the
Avenue of the Saints. The City acknowledges participation in the
project not only as an element of encouragement to pursue
determination of solutions, but also in the final implementation
and operation of the solutions.
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I-380 ACCIDENT SUMMARY
FOR THE PERIOD 1-1-86 THRU 6-30-91
FROM "J" AVENUE N.E. TO 16TH AVENUE S.W.

NUMBER PERCENT
Total Accidents 264 100%
Multiple Vehicle (3 or more vehicles) 46 17%
Police Vehicles or Personnel Involved
in Accident While at Incident Scene 5 1.9%
Unfamiliar Drivers-From Outside the
Metropolitan Area 7 29%
Out of State Drivers (Included Above) 1% 4%
Drug or Alcohol Related (Cited for
OMVUI) 16 6%
Trucks-Excluding Pickups, Vans, Etc. 23 9%
Peak Hour Occurrence - 6 Hrs. 122 46%
6AM-9AM 75 28%
3PM-6PM 47 18
Road Conditions-As Stated on Reports
Snow/Ice 86 33%
Wet 35 13%
Dry 101 38%
No Mention 42 16%

TRAFFIC ENGINEERING DEPARTMENT
CITY OF CEDAR RAPIDS

FIGURE B
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Cops: ‘Rather face armed robbery’
than traffic control on I-380 curves

By Ed Barrett

Gazette staff writer
Police officer Glen Kieler was

on patrol last month when he .

was dispatched to control traffic
at a minor accident on Interstate
380 above the 5-in-1 Dam.

He was there a short time when
an oncoming car went out of
control on the icy road, skidding
into his vehicle and sending him
to the hospital.

Kieler’s injuries were minor,
but the incident is the latest in a
series of accidents and near
misses on the downtown curves
of the interstate.

“Most (officers) would rather
go on an armed robbery in
progress than go up there and
face that traffic,” one officer
confided, echoing a comment
made more than a year ago by
then-Lt. Tom Erceg after a near
miss.

Because of the increased dan-
ger, department administrators
issued a standing order in 1988
that provides two additional cars
for traffic control and protection
for officers who are working
accident scenes. Several of the
injured officers were in the pro-
tective or ‘“cover” cars when
their accidents occurred.

" THE DESIGN of the over-
passes makes the roadway ex-
ceedingly dangerous at times.

Short, highly banked turns
limit the visibility of oncoming
traffic; high speeds and heavy
volume increase necessary stop-
ping distance; and long, exposed
bridges are more likely to freeze
than normal pavement, leaving
drivers unaware of hazardous
conditions.

“There definitely are problems
unlike any location in the United
States,” Traffic Engineer Mel
Meyer has said.

Combined, the variables create
concern: Half a dozen officers
injured and at least twice that
many narrowly missed in the
past two years.

Publicly, officers will not com-
ment on the situation. Privately,
though, several say little has
been done to deter the risk they
face.

“Imagine you're at the Indy
500,” one traffic veteran says.
“Now, imagine that you're on the
racetrack with the cars scream-

ing past you. That’s what it’s like °

up there.”
The police administration is

nt Police Chief Mike Klap-
pholz says; that the most

likelv cnlnhnn won

exammmg “all sorts of options,”

‘ These areas can be dangerous because the steeply
banked turns are tight and the long, elevated

roadways are susceptible to frosting.

sort of sign to warn drivers of
upcoming hazards.

It is not a new concept, having
been proposed in 1984 after a 28-
car pileup. Various options have
been -aired since then, yet each
trial balloon was shot down by
liability concerns or grounded by
inaction.

In 1986, for example, two over-
head signs with flashing lights
were posted on the interstate that
said, “Roadway may be 1cy/when
flashing/reduce speed.”

The “when flashing” portion
was covered two months' later
after the Iowa Department of
Transportation and the Cedar
Rapids City Council could not
decide who wotld monitor condi-
tions, run the flasher and assume
ultimate liability.

The killing stroke came when
the council failed to act on a
proposal that would have split
liability equally.

“There was some discussion

-about who would be responsible

for activating the signs, but it
was never resolved,” IDOT Dis-
trict Engineer Maury Burr says.

Without the flashers, Burr
adds, “drivers would have proba-

bly driven by that sign a hundred

times without encountering icy
conditions. They just wouldn’t
have ‘respected the sign.”

So, in September 1987, less than
a year after the signs went up,
they came down at the instruc-
of the IDOT legal staff.

Gazene graph|c by Greg Good

“You really can’t put the fault
anywhere,” Police Chief William
“Bud” Byrne says. ‘“Somebody
may have the ideal solution at
some point. Unfortunately, I
don’t.”

MEYER MET Feb. 11 with
police officials to address the
problem in the short and long
term.

The preferred long-range solu-
tion, Meyer and Byrne say, may
be some sort of changeable mes-
sage sign.

Erecting such signs could be
expensive, however. Meyer re-
fused to estimate the cost, but
prior estimates fell in the $300,-
000 range.

Another difficulty lingers.

“This is not just a city project,”
Meyer says. “It takes the coope:-
ation of not only the IDOT. put
the Federal Highway Adminis-
tration. But the consensus is now
that we need to take another
look” at solving the problems.

Several patrol officers wonder,
though, if this may be another
false start. Even if a solution is
found, they ask, will it come too
late?

“Eventually, somebody is
going to get seriously hurt or
killed up there,” one officer says
acidly. “Everybody will be walk-
ing around with tears in their
eyes saying what a tragedy it is,
but nobody is willing to do
anvything to prevent it.”

FIGURE
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I-380 jam

A Cedar Rapids police officer directs rush-hour traffic away from an accident ;ust ahead on
Interstate 380 Tuesday. The crash, which occurred on the interstate behind St. Luke's Hospital,
caused no injuries, but snarled traffic from 5:20 to just before 6:15 p.m. Capt. Jim Noonan said
the traffic tie-up was made worse by the heavy, after-work traffic and the fact that the middle
lane of traffic had to be closed until the two vehicles could be moved.

FIGURE



1New signs to warn of 1-380 hazards

Compromise
reached by city,
stato officials

By Ed Barrett
Gazette staff writer

After more than 10 years of
multicar pileups, abortive warn-
ing plans and liability squabbles,
city and state officials' have
agreed on a system to help pro-
tect motorists and police on In-
terstate 380’s dangerous down-
town curves.

“The city knows this is a prob-
lem, ‘a hazardous area,” Cedar
Rapids Traffic Engineer Mel
Meyer acknowledges. ‘“This is
the best (solution) we could
come up with in a temporary
situation.”

The plan will place four fold-
down signs reading “Accident
Ahead” along the interstate to
help prevent secondary acci-
dents. Since the bridged area
downtown was completed in the
early 1980s, several factors have
combined to turn otherwise mi-
nor accidents into small-scale de-
molition derbies as drivers whiz
unaware onto accident scenes.

Short, high-banked turns limit
visibility; high speeds and heavy
volume ' increase the necessary
stopping distance; and the long,
exposed bridges are more likely
to freeze over in the winter than
the surrounding freeway, leav-
ing drivers unaware that hazard-
ous conditions exist.

THE CITY’S long-range plan
calls for a series of signs that
will flash changeable messages
to motorists, but planners want-
ed the interim signs in place be-
fore winter blows into Iowa.

Worries about driver and, par-
ticularly, officer safety drove
planners in this effort, sources
say. Repeated injuries to Cedar
Rapids patrol officers-prompted
department administrators to es-
tablish a 1988 standing order
that provides extra cars for traf-
fic control at accident sites. De-
spite the precautions, half a doz-
en officers have been injured

and twice as many had near-
misses  when traffic blundered
onto crashes at full speed and
drivers were unable to stop in
time.

Police Chief Bud Byrne says
he anticipates that patrol offi-
cers will take a “wait-and-see”
attitude before they put their
faith in the new signs. He says,
though, that the project should
improve safety for the time be-
ing.

“We don’t know whether we
can predict and say, ‘Yes, it’s
going to work,” ” he said. “We
would like to eventually see a
(changeable message) sign . . .

. Until we get that done, we like

having something.”

Traffic officials have been try-
ing since 1983 to come up with
“something” to solve the prob-
lem. Meyer proposed putting up

‘ similar accident signs then, and

the idea has been bounced from
city to state officials ever since.

Three <years later, two over-
head signs with flashing lights
were posted that read, ‘“Roadway

.may be icy/when flashing/reduce

speed.” Disputes over who would
monitor conditions, run the
flasher and assume liability
eventually Kkilled the signs,

The Cedar Rapids Gazette, Sunday October 21, 1991

which were removed in 1987
when the City Council failed to
act on a proposal that would
have split liability equally be-
tween the city and state.

"~ Meyer and Iowa Department of
Transportation officials worked
around the liability issue in a
series of meetings this summer,
culminating in the Aug. 26
agreement. The four signs have
been fabricated by the city at a
cost of about $500 and will be
given to DOT workers this week.

The signs should be erected and .

operating by Nov. 1, Meyer says.
“We hope these fold -up signs
will notify motorists,” he says.
“We hope they’ll reduce their
speed,” which will reduce the
chance of secondary accidents.
Patrol watch Capt. Jim Noon-
an calls the move a ‘“definite
step in the right direction.”
“Until this, people were com-

. ing into situations unaware that

there is trouble ahead,” he says.

““I think the long-range goal is

going to be a big asset . . . but it

will be a lot safer.”

BOTH MEYER and IDOT dis-
trict maintenence engineer Kev-
in Mahoney say funding will be
a major obstacle to installing the
changeable-message signs. Mey-
er hopes to move the project
ahead in the next two years, but
obtaining the estimated $400,000
necessary for the project could
be difficult in an era of tight
spending.

“The department has a variety
of programs available for fund-
ing, but I couldn’t say whether
this project would qualify,” Ma-
honey says. “It would have to
show that the benefits outweigh

. the cost.”

Still, everbody involved in the

"decade-old quest to resolve the

dangerous situation expresses
optimism that a permanent solu-
tion is near. .

“The (fold-down signs) are a
little unusual, but that’s QK,”
Mahoney says. “The ahgnment
of the freeway there is a little

~unusual, too. I think we’ve got |
not the solution,” he adds, “buta

solution.”

€$The city knows this is
a problem, a hazardous
area. This is the best
(solution) we could
come up with in a

temporary situation. 2 ’

Mel Meyer

Proposedtzi
locations
of fold-

out signs

' Proposed
flocations
{ of fold-

i out signs

FIGURE E3
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I-380
TRAFFIC FLOW AND SAFETY

CITY OF CEDAR RAPIDS

PREPARED BY
TRAFFIC ENGINEERING DEPARTMENT
M. B. MEYER, P.E., CITY TRAFFIC ENGINEER
WITH ASSISTANCE OF GERALD R. HINZMAN, CHIEF OF POLICE
IN COOPERATION WITH
DENNIS H. BLOME, LINN COUNTY SHERIFF
ILT. B. D. HALL, IOWA STATE HIGHWAY PATROL

ROBERT C. HENELY, DISTRICT ENGINEER, IOWA D.O.T.

April 16, 1986



POLICE DEPARTMENT
310 Second Avenue SW
Cedar Rapids, IA 52404-2098

(319) 398-5045
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Gerald R Hinzman
Chief of Police
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TO WHOM IT MAY CONCERN:
Reference: Computerized Signs on Interstate 380

Over the past several years, the Cedar Rapids Police Department has been
aware that segments of Interstate 380 travelling through the downtown
Cedar Rapids area are extremely hazardous during inclement weather.

The hazards include poor visibility, what appears to be an incorrect grade,
improper speed zoning which in turn has led to a number of multi-car and
serious accidents including fatalities. This situation is not only a

safety problem for the general public, but it is also a problem of utmost
concern to road maintenance workers and law enforcement personnel. Numerous
incidents have been reported by officers of the Cedar Rapids Police Depart-
ment whereby they have nearly avoided being struck by vehicles themselves
while trying to assist accident victims on this stretch of highway.

More specifically, the section of road in question spans between Wilson
Avenue S.W. through 42nd Street N.E. 1In the downtown area where the Inter-
state makes dramatic turns near police headquarters on the west side of

the river and near St. Lukes Hospital on the east side of the river seem

to be the areas of utmost concern. This is also the area which is elevated
as it crosses the Cedar River/Cedar Lake area. Because of the elevation

of the Interstate, combined with poor visibility and inclement weather, it
makes an extremely dangerous situation. For example, officers who are
working traffic accidents cannot sufficiently slow down and control traffic
and have many times found themselves in one of the curves of this stretch
of highway with motor vehicles sliding out of control and coming in their
direction and they are left without any method of escape on this elevated

section.

Our personnel are aware of the dangers and some of the construction problems
inherent with this stretch of Interstate highway, and have on numerous
occasions expressed their concerns both verbally and in writing to our
command officers. This has created a most unsatisfactory situation both

for safety reasons and for vicarious liability reasons.

Having researched this particular problem for a number of years since the



TO WHOM IT MAY CONCERN
April 11, 1986
Page two

Interstate was opened, it is our recommendation that computerized message
signs be installed along the Interstate route for both north- and south-bound
traffic so that motorists can be warned well enough in advance of up-coming
perils and can take appropriate action prior to entering a stretch of the
highway where the danger exists. This is not to say that we feel that that
is the only acceptible solution, however, we strongly believe that a research
team or group of consultants need to examine this stretch of highway closely
in an attempt to find a solution to this serious problem.

Sincerely,

A el crren

Gerald R. Hinzman,
Chief of Police

GRH:mcr
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Dennis H. Blome
[319)] 398-3521

Sheriff

Correctional Center

Darrell Gear
P.0O. Box 4844, Cedar Rapids, |IA 52407-4844 [B319] 388-3431

Captain

January 27, 1986

TO WHOM IT MAY CONCERN

RE: Safety Warnings on I-380

During the past few weeks, Linn County Law Enforcement Agencies
which include the Iowa Highway Patrol, the Cedar Rapids Police,
and the Linn County Sheriff's Department as well as the City of
Cedar Rapids Traffic Engineering, have met with the Iowa
Department of Transportation regarding the posting of safety
signs on Interstate 380 for both north and southbound lanes
between 33rd Avenue SW and 32nd Street NE inside of Cedar Rapids,
particularly warning about the area in the S—-curves as it crosses
the river in Cedar Rapids.

l

l Two sets of signs have been proposed, one warning of traffic
hazards such as sharp curves or reduced speed and the second

l set of signs has to do with computerized notification of a
motorist involving a situation on the highway ahead of the
motorist.

The morning of January 27, 1986, exemplifies the need for some
type of notification for motorist safety.

I had entered the southbound lane of traffic at H Avenue on
I-380 and as I rounded the curve approaching the 7th Avenue

exit in the southbound lane, I noticed a large amount of

traffic but due in part to the amount of fog coming off the
exhaust of the vehicles in the extreme cold temperatures

and the amount of traffic, I was unable to determine immediately
what was transpiring and subsequently found that traffic had
stopped on the Interstate due to a 3-car property damage
accident at the 7th Avenue exit.

From the number of people standing along the edge of the road
and in the right-hand lane of the Interstate traffic, it °
appeared, and I found that no injuries had occurred, and at
that time I called in the location of the accident on my
police radio from an unmarked car.
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Dennis H. Blome
[B18) 388-3521

Sheriff
Correctional Center

Darrell Gear
P.0O. Box 4844, Cedar Rapids, |A 52407-4844 (319) 388-3431

Captain
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Subsequent to that, two more vehicles were involved with this same
accident and what had originally been a property damage accident
only was now a personal injury accident situation involving a

total of five cars,

Had the warning signs been properly installed and in working
order, the Police Department could have immediately flashed
up-traffic ahead, reduce speed or whatever message they felt
appropriate at that time from my observation.

I believe it is necessary that steps be taken to mark that
stretch of Interstate highway, both northbound and southbound,
as had previously been discussed with the Department of
Transportation and the various law enforcement agencies in

Linn County.

be taken to enhance traffic safety and reduce the number of
property damage accidents and would take steps to prevent
personal injury accidents and/or deaths to the motorist.

Respectfully submitted,

DENNIS H. BLOME, SHERIFF
LINN COUNTY, IOWA

DHB/ph

. I, as Sheriff of Linn County, would strongly urge that steps
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April 15, 1986

Chief Gary Hinzman
Cedar Rapids Police Department

310 2nd Avenue SW
Cedar Rapids, IA 52404

Dear Chief,

I wish to recommend that something be done to alleviate the traffic
problem and hazard that exits on I-380 from St. ILukes to the general vicinity

of the Police Department.

As you are very well aware, this particular area constitutes a very dangerous
situation to any peace officer that has to work an accident due to hazardous
road conditions. If a multiple vehicle accident occurs, which is quite often
the case, it is a life threatening situation due to the amount of slope, the
fact that it is a bridge surface and elevated, which leaves the officers no
escape from an impending accident, not to mention the danger to the motoring

public.

As the District Commander for the Iowa State Patrol, I'believe that a
reduction of speed through proper warning signs at times of hazardous road con-
ditions, including accident situations, would alleviate the problem.

My interest in this problem is two fold and includes peace officer and
motoring public safety. Needless to say, it is just a matter of time until
someone is killed in this location. It could be a State Trooper. Anything

you can do will be appreciated.

Yours for a safer Iowa,

ST (1) Kot

Colonel Frank Metzger
Lieutenant B. D. Hall
District #11 Commander
Iowa State Patrol

5400 1lé6th Avenue SW
Cedar Rapids, IA 52404

BDH/mn



I-380
TRAFFIC FLOW AND SAFETY

INTRODUCTION:

Since opening of Interstate 380 (I-380) through central Cedar
Rapids in the area of the 5-In-1 structure, traffic utilizes six
lanes of traffic through two curves located on either side of
the Cedar River. Following opening of the central section in
1979-1981 problems began to be experienced relative to specific
safety aspects of this portion of I-380. In April of 1982, with
I-380 opened only to 32nd Street, a significant multiple vehicle
accident occurred within the southbound I-380 lanes on the curve
above 1lst Avenue West. This multiple vehicle accident involved
approximately 29 vehicles. At this time City officials became
very much aware of the potential for further accident occurrence
and began discussions with the Iowa Department of Transportation
on the subject of "prevention of accidents" and "prevention of

multiple accidents".

The purpose of this report is to summarize the past history of
I-380 specific to traffic flow and safety with an intent to
initiate further considerations by the Iowa Department of
Transportation, and the Federal Highway Administration to
address this specific concern. The objective of this report and
any further action is to minimize the potential of injury and
fatal accidents, and multiple accidents in the subject area.

BACKGROUND:

History

The original concept of an expressway through Cedar Rapids
to relieve traffic on lst Avenue began as the Cedar Valley
EXpressway. Portions of this original concept were
incorporated into the I-380 concept through Cedar Rapids.
Following is a section by section summary of the completion

and costs of I-380.

Construction on I-380 began in 1969 and was compléted
through Cedar Rapids in 1982.

*Sept. 19, 1973, the 14.6 mile stretch from I-80 to
Airport Road in Cedar Rapids opened. Cost $16.8
million.



*June 25, 1976, the 5.7 mile stretch from Airport Road
to Third Avenue S.W. opened. Cost: $42.2 million.

*June 11, 1979, the 1.4 mile stretch from Third Avenue
S.W. to Eighth Street N.E., including the five-in-one

bridge.) over the Cedar River  opened. Cost: $41.4
million. ($10.5 million just for the five-in-one bridge.)

*Dec. 4, 1981, the 1.8 mile stretch from Eighth Street
N.E. to 32nd Street N.E. opened. Cost: $26 million.

*Nov. 17, 1982, the 2.8 mile stretch from 32nd Street
N.E. to Boyson Road in Hiawatha opened. Cost: $29

million.

*Aug. 14, 1984, the 18.1 mile stretch from Boyson Road
to Highway 101 near Urbana opened. Cost: $36.5 million.

*Sept. 12, 1985, the 30.2 mile section from near Urbana
to Waterloo opened. Cost: $100.3 million (construction

cost only).

Figure A pictorially indicates the sequence of construction
and cost of I-380 from Interstate 80 to Waterloo.

Traffic Volumes

Construction of Interstate 380 through Cedar Rapids changed
traffic patterns on all adjacent streets. Some paralleling
streets dropped 50 percent in traffic. First Avenue, which
at one time carried 45,000 cars per day has dropped to
30,000 to 35,000 cars per day in various sections.
Interstate 380 has already fulfilled its purpose and traffic
projections by carrying in 1984 approximately 54,000 cars a
day on its heaviest segment north of the 7th-8th Street
Interchange. Figure B provides an overall assessment of the
traffic volumes on I-380 through Cedar Rapids.

Accidents

Controlled access facilities such as I-380 have lower
accident rates than facilities that are not access
controlled and which are not designed for speeds indicative
of freeways. Information (1984) released by the Iowa
Department of Transportation indicates that Interstates
within municipalities have an overall accident rate of 176

accidents per million vehicle miles. This 1is further

defined as 58 injury accidents and 1.38 fatal accidents per
100 million vehicle miles of travel. The intent of this
report and the following discussion is not to relate to the
overall urban interstate accident statistics in the State to



this segment of 1I-380 as much as it 1is to identify
specifically within Cedar Rapids the areas on I-380 where
accident problems have existed that have the potential for

serious multiple car accidents.

While the specific areas of concern are the two curves
basically located above First Avenue and adjacent to the ash
pitlisbehind ¥ St. Luke's Hospital, a study section was
identified from the 33rd Avenue S.W. interchange north to
the 32nd Street N.E. interchange. It was determined that
accident information would be compiled for the three year
period beginning January 1, 1983 through December 31, 1985
to quantify the accident problems in the subject section.
Due to the Cedar Rapids system of accident records being
more in depth, these records were used for the accident
information in this report. Figure C provides a summary of
all of the accidents over the three year period which were
available from the Cedar Rapids Police Department files in
terms of number, type and location. Following
identification of the number of accidents as shown on Figure
C, each of the accidents were reviewed based on the reports
on official file and a collision diagram was completed and
is shown as Figure D1 and Figure D2.

The accident review determined that wvast majority of
accidents on the curve above First Avenue West involved icy
conditions. The Department has not reviewed in depth the
accidents in the sense of time of day or other causes,
as the intent at this time was to document the frequency
with subsequent recommendations for in depth review and
followup of the specific problems by an outside source.

Since January 1, 1986 through February 28, 1986, 11
additional accidents have occurred on I-380 'between 8th
Avenue S.W. and the ash pit curve. The attached article,
Figure F, from the Cedar Rapids Gazette, reports on two
multiple car accidents occurring in the curve area on
February 3 and February 4, 1986 involving 5 and 9 vehicles

respectively.

Sequence of Events

The following 1is a summary of events which occurred,
beginning with the approximate 29 vehicle accident in 1982,

: leading to the proposed meeting on April 16, .1986.

April 5, 1982 - Approximate 29 vehicle accident on
southbound I-380 above First Avenue West.

Nov. 17, 1982 - A meeting in Chief Baker's office, C.R.
Police Department, attended by Iowa D.O.T. and Traffic
Engineering Department staffs to discuss the curve and
safety problems.



Dec. Tz 1982 - Letter from Traffic Engineering
Department to R.C. Henely, District Engineer, Iowa
D.0.T., calling attention to the area of concern and
requesting appropriate actions by the Iowa D.O.T.

Dec. 2, 1982 - Received confirmafion of D.O.T. approval
for installation of a 48 inch curve sign and flashing
beacon for southbound traffic in advance of the curve

above First Avenue.

April 11, 1983 - Traffic Engineering Department letter
Lo the Iowa Department of Transportation calling
attention to the concern for prevention of accidents
and multiple accidents and requesting consideration for
installation of changeable message sign.

Aug. 30, 1983 - Traffic Engineering Department letter
to the Iowa Department of Transportation requesting
status of previous correspondence of April 11, 1983.

Sept. 6, 1983 - Letter from Iowa D.O.T. indicating no
answer has vyet been formulated on correspondence of

April.Ll, 1983

Nov. 27, 1985 - Meeting held at the C.R. Police
Department Academy attended by Iowa D.O.T., Iowa
Highway Patrol, Linn County Sheriff's Office, Cedar
Rapids Police Department, Traffic Engineering
Department. The meeting discussed the current status
of the previous request and current concerns.

Jan. 31, 1986 - Traffic Engineering Department letter
to Iowa D.O.T. requesting FHWA review.

April 16, 1986 - Proposed meeting scheduled for FHWA,
Iowa D.0O.T., all law enforcement agencies, and City of

Cedar Rapids staff.

CONDITIONS:

The following is a summary of conditions as provided in
correspondence to the Iowa D.O.T. in a letter dated April 11,
1983 from City Traffic Engineer M. B. Meyer to James Loy,
District Local Systems Engineer.

" Over the past vyear numerous discussions have occurred
regarding conditions surrounding the accident occurrence and
accident potential on Interstate 380 specifically in the
area of the curve adjacent to the Cedar Rapids Police
Department. The problem which has been previously
identified is that the structure has a tendency to ice
creating a potential for accidents which when combined with
the curvature of the roadway creates an unexpected condition



for the motorist. This condition resulted in a 29 car pile
up- Ot -Aprili4, 1982. After the single car accident
occurred, the vehicle came to rest at a location which was
not adequately visible to approaching traffic, consequently
when additional southbound vehicles came around the curve,
also experiencing icy conditions, they were unable to stop
in time resulting in the involvement of numerous vehicles.
It was extremely fortunate that the situation at that time
did not result in significant injuries or fatalities. While
other accidents have occurred in the vicinity, the City's
major concern at this time is to pursue the problem and seek
resolution to reduce the potential for a repeat occurrence

in the next winter season.

Based on a review of the matter before the City Council, we
have been directed to officially request the D.O.T.'s
readdressing this concern with specific suggestions as
follows. While the Department of Transportation installed
two advance curve signs with flashing lights in the subject
area for both north and southbound traffic, this type of
signing 1is quite passive and would not appear to be of any
assistance to the motorist in warning them of icy conditions
or of pending hazards due to an accident which may have
occurred in the curve area. There are two conditions of
concern. First, what can be done to prevent accidents from
happening in the area, and secondly, if an accident happens,
what can be done to limit the involvement with additional
vehicles approaching the accident site? There is an area
approximately 1200 feet in length for southbound traffic and
300 feet in length for northbound traffic which provides
a marginal stopping sight distance when icy conditions
exist, therefore, not providing adequate visibility to
approaching motorists to stop or otherwise adjust their
movement. The following suggestions are made:

L Prevention of Accidents - In addressing the
prevention of accidents in the specific area, it appears
the only method of advising the motorist of the
condition when it actually occurs is to install a
changeable message sign that would indicate N"Toy
Conditions on Bridges'" or a similar message when the
actual conditions existed or perhaps during the entire
season when the icy conditions could occur. Enclosed is
a copy of current literature on one brand of ice

detection equipment.

2. Prevention of Multiple Accidents - After an accident
has occurred in the subject area, it is appropriate to
advise approaching motorists of the condition ahead. It
is suggested that a changeable message sign indicate to
the motorist "Accident Ahead" or a similar appropriate

message for the approaching traffic to advise them to be
alert, reduce speed or expect to stop.



The proposed location of the changeable message signs is at
approximate station 354+66 for southbound traffic and
approximate station 290+30 for northbound traffic. You will
note that each of these locations 1s on existing sign
structures approximately one-half mile in advance of the
location in question. It appears that adequate room exists
on each of the existing overhead structures to install a

sign as previously referenced.

While the efforts which the Department of Transportation
have taken in the past providing early morning inspection of
bridges and spreading of sand when necessary are
commendable, they do not address the specific problem

referenced.

Similar conditions have occurred in other cities and States
which have been addressed with changeable message signs.
The proposed method of signing has been previously used,
proven successful, and is appropriate to the Cedar Rapids
situation. It is 1in the interest of safety that this
request is made for your consideration in furtherance of the

project.

During the meeting on November 27, 1985 each of the law
enforcement agencies, including the Iowa State Highway Patrol,
the Linn County Sheriff's Office, and the Cedar Rapids Police
Department expressed strong concern about the conditions which
existed on both the curve previously referenced 1in file
information, above First Avenue, and an additional curve
adjacent to the Ash Pit behind St. Luke's Hospital. As a result
of these discussions the Traffic Engineering Department

initiated this report.

Following the meeting on November 27 the Traffic:  Engineering
Department reviewed literature, reference material, the location
in question, and identified a concept of incident notification
signing for the two curves in question. The intent of this
concept was to provide an idea or concept of what could be done.
It was not intended to indicate a specific proposal for
installation. Its purpose was to clearly indicate potential
measures that could be taken to (a) reduce the potential for
accidents, and, (b) to reduce the potential for multiple
accidents after a single accident may have occurred. Figure E
provides the concept plan for Incident Notification Signing.
The specific legends should not be taken literally as they are
only a concept of a multitude of various messages that could be
provided to clearly indicate to the motoring public the
conditions which exist in the areas of concern.



SUMMARY :

The concern for safety on Interstate 380 specific to the two
curves 1in question has been reviewed previously by the Cedar
Rapids City Council. This concern was more recently identified
by a meeting of the Iowa Highway Patrol, Linn County Sheriff,
Cedar Rapids Police Department, and the Cedar Rapids Traffic
Engineering Department in conjunction with the Iowa Department

of Transportation. All indications are that there is unanimity
as to an expressed concern for safety to be maintained on the
Interstate in future vyears. Each governmental agency and

Department has a vested interest in maintaining the safety of
the motoring public in addition to a responsibility to further
implement those measures that can improve wupon the future
safety. The Iowa State Highway Patrol, Linn County Sheriff and
Cedar Rapids Police Department have provided letters of concern
on the safety aspects of this portion of I-380. This
correspondence provides an insight into the problems associated
with the curves, the investigation of accidents, and the safety
of the motoring public. The importance of these views cannot be
overestimated. These letters are provided in the forefront of
this report immediately following the title page.

The meeting scheduled for April 16, 1986 to be attended by human
factors experts of the FHWA in Washington, other FHWA
representatives, Iowa Department of Transportation, Iowa State
Highway Patrol, Linn County Sheriff's Office, Cedar Rapids
Police Department, Traffic Engineering Department and other
officials of the City and State, will bring together a clear
consensus of the scope of the problem and the potential
solutions to be determined. While this report did not attempt
to provide specific recommendations, earlier discussions focused
on the need to specifically confirm the problem followed by the
initiation of an in depth study by a consultant to identify the
scope of the problem and to identify the solutions, following
which a plan for correction could be implemented.
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2nd 1-380 plleupy electric
sugns.._..proposed

By Mark Glenn
Gazette City Hall reporter ' .

Cedar Rapids city officials believe
electronic warning signs on Inter-
state 380 in the city could reduce
the number of chain-reaction acci-
dents like those Monday and Tues-
day. -

Shortly before 8 Tuesday morn-
ing, icy conditions caused a pileup
involving nine vehicles on the
interstate over the B5-in-1 Dam
complex. Monday morning, five cars
were involved in a chain-reaction
accident caused when’ one driver
stopped on the traveled part of I-
380. No one was seriously injured in
either accident, but in the  one
Tuesday, traffic was slowed for
about an hour. .

City officials are working with
area public safety officials and the
Towa Department of Transportation
on a proposal to install- about' a
dozen message boards that. would
warn_motorists of dangerous ‘road
conditions or  accidents on. two
curves near the cxtys d()wnlown
area.

* Cedar Raplds Pollce Chlef Gary
Hmzman said Tuesday that such a
system could cut the number of
multiple-vehicle pnleugs and reduce
danger for motorists-approaching an
accident on that part of the inter-
state.

In addition, Hmzman said, the

"sign system would make the acci-

dent area safer for drivers who leave
their wrecked vehicles, law officers

investigating the accident and those -

trying to clear the roadway.
Linn' County Sheriff Dennis

Blome said such a system could

improve “officer safety and public

safety.” Blome said he drove by-

Monday's accident and called in the

three-car crash on his car - radio.

Soon after, it turned into a five-car
accident, because two other motor-

ists didn’t know there was a wreck

ahead, he said. -

SOURCE.:
CEDAR RAPIDS
GAZETTE
FEBRUARY 3, [986

Floyd Bergen, Cedar Rapids city

5 coux;cilman. agreed that the sjgn
».'system would improve safety on the
" interstate, especially if visibility is~
1 hampered by. weather conditions.
“It really is putting a lot of peoplée” s 28
_ lives m jeopardy,” he said. - i
To solve those problems, Hinz-
man said they aré looking at+a
. system ‘of programmable electronic
signs along the northbound’ lanes

between 33rd Avenue SW and the
bridge, and the southbound -lanes

-between: 32nd Street NE and the .
_downtown area,

.+ The’ S|gns, whxch qould 'be con- .
trolled from oné of the public safety
commumcatxon centers in the. city,.-
would warn motorists of icy. condi- .
- tions, Hinzman said. As communica-
“tions personnel receive information

from ofﬁcers -af ;/the scene,., they
could use the signs to tell drivers to

_slow down, move to a different lane

or tell which exit to take if the

interstate is blocked by an accident, "

he said.

A rough estlmate places the cost.
of the system at less than $300,000,

Hinzman said. .

. PLACING WARNING signs aJong
the interstate is not a new idea.
Several years ago, after a 28-car
pileup on one of the curves in Cedar
Rapids,-a similar plan was proposed
to IDOT, but that’s as far as it went,
officials saxd

The idea was resurrected by
Hinzman before winter began. Hinz-
man said sevegal meetings among
area public safety and highway
ofﬁcials concluded that the sign

. system wotild be the best solution to
. the problem,

~ Mel Meyer, head of the city’s

'trafﬁc engineering department, said

a report on the accident problem

. should be completed within 30 days.
“If approved by the City Council, the
‘report will be submitted to IDOT,

then forwarded to . the - Federal

- Highway Administration, Meyer

_'.sald

The proposal asks tederal off clals

ito fund an in-depth study of the
.problem by a: consultant, Meyer
*gaid. That study could conclude that

the best way to solve the problem is

the -electronic signs, he 'said, or it
could ¢othe up with another, better

recommendatxon s

\.

CEDAR RAPIDS
GAZETTE
NEWS ARTICLE
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B

FIELD TRIP KERORT

Federal Highway Administration
U. S. Department of Transportation

Prepared by
Harold Lunenfeld
Engineering Psychologist
Traffic Engineering Applications Branch

April 14-16, 1986

(While the above report included analysis of other portions of
I-380, only that section pertaining to the area between 32nd
Street NE and 33rd Avenue SW is included in its entirety as

Attachment B.)
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FECIRAL KMiCHWAY ADMINISTPATION

FIELD TRIP REPORT May 30, 1986

{See instructicns en reverse! ( f fl
— [ FROVM
i , Chief, Traffic Eng- | Harold Lutenfeld
: 2r ey Q. '?ﬁgs,Chief, l Engineering ychologist
o ppl}ha)Lgus Eranch ' Traffic er~ncer1ng Applications Br.
==
INCLUSIVE DATES 5 T :
from _ADrii 1Z4, 1984 1o April 16, 1986

ITINERARY
Washington, D.C. to Cedar Rapids, Iowa, and return.
PURPOSE
To review four problem locations in the Cedar Rapids, I-380 corridor in Iowa,
identify human facters related problems, and recommend improvements.

PRINCIPAL CONTACTS - v e OF L
Jack Latterell, James Hogan, and Bruce Baldwin, FHWA Iowa Division;
Dwight Stevens, Harold Shiel, and James Loy, lowea DOT; Melvin Meyers, city of Cedar

Rapids, Iowa.

£3.17S

ACCOMPLISKMENTS OR RESULT
an urban intersection, and a2 mainline section

The problem sites, two intercheanges,
and suggested improvements identified.

of I-380 were reviewed, problems identified,
A field trip report was generated covering &all aspects of the field review and

in-house analysis.

SUBSEQUENT ACTIONS TAKEN . . . . 5
The field trip report was reviewed in-house and by FHWA Iowa
Division personnel.
Copies of the field trip report will be sent to the Region and

Division for implementation.

RECOMMENDATIONS . ;
Those locations where improvements can be readily implemented should
be treated in accorcdance with the findings of the field trip report. For the
sites (the urban intersection and the freeway mzinline section) requiring more

study, efforts should be 1n1t1ated to collect the requisite data to develop needed

improvements.

OTHER PERTINENT ITEMS

"

Pezlzzes Form PR-13 (R 2.€3) which is obsolete.



FIELD TRIP REPORT

A HUMAN FACTORS EVALUATION OF FOUR LOCATIONS

ON INTERSTATE 380 IN CEDAR RAPIDS, IOWA

o I-380 SOUTH/US-30, US-218
o 1ST STREET/ E & F AVENUES
o I-380/I0WA-100, COLLINS ROAD
o I-380 NORTHBOUND & SOUTHBOUND-
(32ND STREET, N.E. TO 33RD AVENUE, S.W.)

HAROLD LUNENFELD

ENGINEERING PSYCHOLOGIST
FEDERAL HIGHWAY ADMINISTRATION
OFFICE OF TRAFFIC OPERATIONS

WASHINGTON, D.C. 20590

MAY 30, 1986
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A HUMAN FACTORS EVALUATION OF FOUR LOCATIONS ON INTERSTATE 380 IN

CEDAR RAPIDS, IOWA |

Introduction
On April 14, 1986, an informal drive-through of Interstate 380 in the

Cedar Rapids area was conducted by Harold Lunenfeld of the Federal
Highway Administration (FHWA). This activity assessed the driving task
and potential problems on 1I-380 north and southbound between 32nd
Street, N.E. and 33rd Avenue, S.W., the interchange of I-380 southbound
and US-30, US-218, and the interchange of I-380 &nd Iowa-100, Collins

Road.

On April 15, 1986, a field review was conducted by Harold Lunenfeld of
FHWA Headquarters; Messrs. Jack Latterell, James Hogan, Bruce Baldwin
and Dominic Hoang of the FHWA Iowa Division; Messrs. Dwight Stevens and
Harold Schiel of the Iowa Department of Transportation;

Mr. James Loy of District 6 of the Iowa DOT; and Mr. Melvin Meyer, the
City Traffic Engineer for the city of Cedar Rapids, Iowa. This field
review assessed the aforementioned locations, and a fourth one, the
intersection of 1lst Street and E & F Avenues at the foot of the exit
ramp of 1lst Street from I1-380 northbound. 1In the course of this field
review, and a subsequent meeting at the Iowa DOT District Office,
reasons for driver problems were discussed, and potential measures to
improve the safety and operations of the four locations were identified.

On April 16, 1986, a second meeting took place, at which time the group
that participated in the field reviews and meeting of April 15 was
joined by Chief Hinzman and Lt. Benners of the Cedar Rapids Police
Department, Sheriff Bloom of Linn County, Iowa, and Lt. Hall of the Iowa
State Highway Patrol. At this meeting, concerns were expressed by the
various law enforcement officers relative to incident management
problems on the five-in-one structure of 1-380 over the Cedar River,
Cedar Lakes, and the Cedar Rapids Central Business District (CBD).



Background

Accident - plots, site plans, memoranda and a report outlining a
preliminary system of changeable message signs were submitted several
weeks prior to the field review by the FHWA Iowa Division and the IOWA
DOT for the I-380 mainline problem location. This material, augmented
by verbal discussions and reports submitted by the Cedar Rapids Traffic
Engineering Department, all indicated a high potential for roadway icing
at two compound curves on I-380. .This segment has a substandard
geometric design, inadequate sight distance, and a high accident
frequency, and has experienced several chain reaction collisions since
it was opened. Incident detection and management was also identified as
a major area of concern by enforcement authorities.

Information was also provided for the three other sites covered by this
report. The I-380 South/US-30, US-218 interchange was identified as
causing lane positioning difficulty due to unusual geometrics and poor
visibf]ity; the intersection of 1st Street and E & F Avenues was
identified as having visual clutter, poor sight distance, and a high
accident frequency; and, it was indicated that the Interchange of I-380
and IA-100 had unusual geometrics, partially obscurred sight distance,
and signal operations questions.

Human Factors Field Review , .
All sites were assessed in the field. 1In the course of these reviews,

drive-throughs were conducted using commentary driving, and traffic
operations were observed. It was determined that each site had varying
degrees of driver perception and task performance probiems.

This report sets forth the results of. the field reviews, meetings, and a
human factors analysis of each of the four sites,. and presents
suggestions and recommendations. The location of prime concern to the
State of Iowa, the city of Cedar Rapids, and the 1law enforcement
agencies, 1s the mainline segment of 1-380, north and southbound from
32nd-Street, N.E. to 33rd Avenue, S.W.



The analyses, conclusions and recommendations in this report are

<
preliminary in nature, as it was not feasible to conduct a comprehensive

site survey and operations review or collect performance data relative
In addition, since problems on the I-380 mainline
incidents,
Such

to speeds or paths.
section are keyed to adverse environmental conditions and

data could not be collected under icing or accident situations.
along with data collected during optimum environmental conditions

data,
as a baseline for comparison, will be needed to design

totiServe
improvements and evaluate their effectiveness.

Conclusions and Recommendations

The sites for which the human factors
technical discussions were conducted all are determined to have design
and/or operational deficiencies that have contributed to driver
The following is a summary of conclusions and recommendations

analysis, field reviews, and

problems.
for each site. Individual detailed discussions are presented in

separate sections of this report.

T e T

o I-380/USZ30, US-218 Tnterchange: / ____This . interchange isi
Tunctionally “an™~ optjoncT“Tane Sp]!t wuth;,restrlcted sight,;
ﬁlstance, However, ;it "is “signed "as an 1nterchange lane “drop.,;
causing problems with Tane assignment "at its gore, and on its
two-lane exit ramp. Based on an analysis of this 10cat1on1_1t )
is concluded thatia standard;HTwowlane‘Exlt w1th«0pt1ona1~Lane 5
‘31agranmata1c trEatmentﬁ- ‘accordance -with the” “MUTCD.> should -

2 C
fﬂ]ev1ate*ih1s 51te s Tane ass1gnment “problems.

ik

St Street/E & F. Avenues Intersection: ¥ This intersection is
Tocated at the end or __the— 1-380 _northbound _‘lst .
Street-Downtown" _off- ~ramp. EIt 15 “situated in @’ v1$ua11y 5
p1utteréa ‘environment,: with poor” “'sight “'distance™ -taused “by
1-380's “structure overhead. It experiences a high frequency of
collisions, primarily right-angle and (illegal) 1left-turns.
More data are needed to pin-point exact problems and develop
specific improvements. _However,.a pre]1m1nany—ana]ys1s points
to.the conclusions. that {1) The, S1te s _safety.could be enhanced’
by reduc1ng c1utter,_(2) The | target “value of Jnmortant traff1c
gcontro1 ‘devices "needs to be" increased,y(3) Yerbal” educa€1ona1
plates on:symboljc . turn. restr1ction 'signs_could increase their;
comprehens1on, (4) Adding* safety " shapes Lt the intersection”
cou]d further” proh1b1t the 111ega1 Teft. turn,,and (5): Changes?
“in the 1ntersect1on 5 traffxc operations may reduce some of the ;

§s1te s prob1ems. o 7 T
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In conclusion, two of the four sites regquire more study to define
problems and develop cost-effective improvements. The Office of Traffic

W =Hh=HhO L« o

o

Oparaulon FHWA, would be p]eased to participate in those efforts. j 1t

e <

15 rec0ﬂncnded’thaL any” 1nprovewyn developed €no Wd'be eva.uA eﬁ_fof':

- s
vﬁovgr—hr\

- QG

ffe;__ eness, pcruicu1cr1y it i

A i S R A S s =5 =



1-380 NORTHBOUND AND SOUTHBOUND FROM 32ND STREET, N.E.,
TO 33RD AVENUE, S.KW. -

Problem Description

Problems for both northbound and southbound I1-380 in the segment from
32nd Street, N.E., to 33rd Avenue, S.¥., are similar in nature. In both
directions, the road transitions from an essentially rural design to an
urban freeway on structure, with closely spaced interchanges, compound
curves, and moderate traffic volume. The facility is relatively new and
constructed to current Interstate design standards. Drivers generally
do not experience problems for most of the year. However, during cold
months, the section of I-380 on the "five-in-one" structure over the
Cedar Rjver, Cedar Rapid's CBD, and Cecdar lLakes, tends to experience
rapid icing. This environmental phenomenon, coupled with poor sight
distance and alignment in the vicinity of two compound curves, widly
spaced bridge joints, and a lack of adequate shoulders on the structure,
results in a transitory hazardous situation. ¥hen ice occurs, there are
a number of 1loss-of-control crashes that create the potential for
“chain-reaction” multi-vehicle accidents. 1In addition, police engaged
in incident servicing feel that they are in jeopardy because of the poor
sight distance and lack of refuge. Two problem classes exist, problems
associated with the hazard(s) prior to an incident, and problems
associated with incident management. In addition, four goals have also
been identified: (1) Prevention of accidents during icing conditions;
(2) Prevention of secondary collisions and chain-reaction accidents once
an initial incident has occurred; (3) Protection of officials
investigating and managing incidents; and (4) Diversion of traffic when
Tanes, or the road itself, have to be closed.

Site Description

The section of freeway between 33rd Avenue, S.W., on the south end of
I-380 to 32nd Street, N.E., on the north end of I-380 has three lanes in
each direction, although auxillary lanes are added and dropped in the
portion of the facility that goes over Cedar Rapids. Traffic 1is
generally free-flow. There is an AM peak in the southbound
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direztion, and a PM peak in the northbound direction (field observations
conducted during the review did not reveal such peaks). Truck traffic
is light, and is estimated at 3 percent. Land-use and road design from
I-80 to the U.S. 30 interchange at the southernend of 1-380; and beyond
the Iowa-100 interchange on the northern end to the city of Waterloo is
essentially rural, with rolling terrain and good sight distance. I-380
transitions from a rural to an urban facility between 33rd Avenue, S.W.,
and 32nd Street, N.E. In this section I-380 is on structure through
central Cedar Rapids. In a distance of approximately 5 miles, there are
7 interchanges: 33rd Avenue; Wilson Avenue, Seventh Avenue,
First Street-Downtown; H-J Avenue;  Coldstreanm Avenue; and
32nd Street-Glass Road, as shown in Figure 4-1.

Khile the entire section of I-380 bounded by the 33rd Avenue, S.W., and
32nd Street, N.E. interchanges is included in the discussion, the
primary problem site is the "five-in-one" structure over the
Cedar River, Cedar Rapid's CBD, and Cedar Lakes. In this segment, there
are twe separate compound curves with restricted sight distance. One is
located above First Avenue on the southern end; the other curve is
adjacent to the "ash pit" in the vicinity of St. Lukes Hospital on the
northern end. Traveling on I-380 from south to north, the road curves
to the right over First Avenue. A police station and roadside furniture
blocks sight distance downstream of this curve. Further north, there is
the potential for distraction caused by a view of downtown Cedar Rapids.
in the vicinity of St. Lukes Hospital, the second compound curve is
Tocated. Billboards and a large changeable message sign serve as
distractions here. Throughout the segment, there are conventional
overhead freeway advance and exit direction guide signs for each
interchange. There is also one curve warning s{gn with a2 single beacon

that flashes during winter months.
Traveling from north to south on I-380, the road curves right in the

vicinity of the "ash pit." In this direction, Cedar Lake is visible.
The road downstream of this curve is somewhat obscured by the off-ramp
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cstructure of H-J Street. While the off road environment 1in the
southbound direction in not as distracting as it is in the northbound
direction, Quaker Oats silos are visible downstream, close to the
They may serve as a distraction and also block the road's

roadway.
view. Beyond the silos and the H-J Street on-ramp, there is & curve
warning sign and beacon of the same design as that used on the

northbound lanes. Downstream, the road curves down and to the left (the
First Avenue curve). Visiblity is restricted by the road's alignment
and grade, and by the northbound lanes of I-380 which are at a higher

Tevel

Throughout the section, guide signing, markings, and delineation are
standard and in compliance with the HMUTCD. Interchange design and
geometry is "tight", and there are a series of auxilliary lanes between
on and off ramps. All interchanges are on the right, and some drivers
appear to use this segment as a local feeder to downtown destinations.
Through drivers would probably be in the 1eft lanes, and locals would
probably use the right lanes. Some drivers were traveling at high
speeds, and considerable speed differentials were noted during the field

review.

Problem Analysis
The geometric design, alignment, and routing of this facility over the

city of Cedar Rapids results in problems, both for motorists and police.
This is particularly the case in the segment bounded by the two compound
curves on the "five-in-one" structure, and is primarily a problem under
icing conditions. Both locals and strangers are experiencing tracking
and accident avoidance problems when the structure ices up. Of primary
concern is preventing accidents and maintaining the safety of an officer
at the scene of an incident. There is no evidence to indicate that
drivers are experiencing direction finding problems, or that there are
major difficulties with the various interchanges.

Major driver problems are related to excessive speed for icy road
conditions, poor sight distance, and improper road geometry. These
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factors contribute to a loss of control, single vehicle or multiple

venicle collisions, chain-reaction accidents, and conflicts with police.

Human factors considerations contributing .to these problems are

discussed below.

o Expectancy Violations - Several features of the mainline in the
problem areas violate driver expectancies and thereby contribute
to the freeway's hazardousness under icy conditions. One

e

1nvo1ves the abrupt transitIOn fro an’ essent1a11y ruralfreeway

L

to an essent1a11y urbén one. A]though “the view of the ‘change in
land use, Darexcuiorly in the northbound direction (i.e., where
Cedar Rapid's skyline is visible) may prepare some drivers for
the rural-to-urban change, many drivers would not expect, nor be
prepared for the increased demands in task performance caused by
the cnanges Ip oes1gn geometrlcs and traffic operations That

e AT

is, traff1c _.volume increases subs;antwa]iy, 1nterchanges y

SR T

(1nc1ud1nc aux1111any Tanes)xare more compTex,\roadmh11gnment

I chanaes occur ,and “sight” d)stance becones restmc’ced i

e s M i 05 e

c"énanaes, occurring as abruptly as they do in this segment of

O R,

roadway haV& the potential “of v1o1at1ng “the “ex pectanc1es_ of7

Bl e b T KA AR R it i s Rt

€§trangers,,part1cu1ar1y “those who are not used to urban dr1v1ng

A more critical expectancy violation involves the nature of the
icing that occurs on the "five-in-one™ structure. ’Icing e =

._.qr—"*"‘ LA D e e O

rapldly, wwthout warning, “and ATfects . th]S s;ructuré‘before,_and /

‘._‘.ﬂm~f-r~¢ ek

TToften witholt occurr:ngion,r

e e = e e O

3 B SRt o Tkl L e St Bt 0

many drivers 'us1na 1-380 wou]d not expect the "five- in-one"

structure to be icy. In addition, ghe . roa
i"?ormatlon system w1th the except1on~ of the f]ash1ng curve

_.,_ o Lo A S EC WO (P

sign, does notﬁ‘ﬁEFﬁ”"Hrlvers of potent1a1 problems., Thus,

-,\._.v. e e O R e B i LT PP S Sy

drivers probab]y are unprepared for ice, a difficult driving
task, and the need for increased vigilance.
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 Few drivers would expect a relatively new In»efstate faci1ity to
have sight distance restrictions, @ difficult™ 311gnment and

‘bridge Joints that affect their fask performance St 98
udoubtfu] that any driver would even underéténd the ramifications
of these elements. Taken together, all of the many expectancy
viotations of this segment contribute to the apparent lack of
caution and vigilance of some drivers during icing conditions.
In fact some drivers may expect that the Interstate's high level
design enables them to drive at a high rate of speed under
adverse weather conditions.

ITaskDifficulty/Overload - A number of features in the problem
segment contribute to driver task difficulty. These include

T T T TR T e e .

Talignmen ~EhaNGes, ; d1ff1cu]t 1nte;zﬁgﬁ§e 'Hes1gns ﬁi cTose

1n»erchange‘“§pac1ng “and "auxi111any 1anes,}

e e

‘~v01unes—fspeed dlfferent1a1s” poor stght dlstance, and brldge

901nts wn1ch Causfng some vehicles to “fishtail" at h1gh speeds

Adverse env1ronmene51 cond1t1ons such as w1na snow, and 1ce add 7
to the drxver s task dlff1cu1§y There is a]so a potential for
over]oad. 'Qﬁ11e the processing of the site's route guidance
information would not, in and of itself, overload the driver,
motorists are also affected by the site's short interchange
spacing and exiting and entering vehicles.. In addition, the
driving task difficulty takes up most of the driver's processing
capacity. This Tleaves 1little space capacity to respond to

additional information such as incidents or emergency displays.

ge \W T - TN
LS1ght 'D1sf§ﬁ€§77?§?gality - A_major contrlbutory factony
fnm1f‘p1e co111sions and po]i vu1nu ao11 ty at td1s 1ocat1on,;

Fomn e ok b e e 5 A

¥ in add.t1on to the 1c1ng, js the 1ack“6f s1ghu ﬁistance 1n the’

§v1cin1ty of the compound curvesf This lack of s1ght dxstance at

B 5t W A i S S g s 2oy G U S e s

operating Speeds (which have been estimated to be in excess of
the posted 55 mph) results in an unsafe situation, both for
vehicles involved in an initial incident, and for officers and

safety equipment involved in incident management.
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o Traffic Operations - Speed and path data are lacking for the

problem s

egment of I-380. Howover based on observat1oans and

police reports, it .is probable that the . operat1ng Speeds,,

B Rl o &ty

gart1cu1ar1y durlng _icing, are_too hlgh for road cond1t1ons}

tboth for:
traffic i
greatly

important
data are

D T e St 2 E 255 s

locals and strangers ¢ While traffic volumes and truck
s not excessive, an increase in either or both would
exacerbate the site's accident problems. Another
aspect of the location's traffic operations for which
lacking is whether drivers would divert, and whether

there are routes for them to use. There is evidence that most

drivers

"wait out" a delay rather than diverting on to an

unknown secondary route. This is a major consideration in any

diversion

accidents,

strategy that may be employed in the event of ice,
or back-ups. :

o’“ﬁfgiract1ons ; TKﬁ aSpect “of this s:te whlch nay 1nd1rec»1y,

PpS————

!conor1botE"”to ~ e prob1ems,m and wh1ch“*woulo ~affect ™ the

effect1veness of -

.4-" o

dIStraCtl

3 1mprovements,
ons’ off—themir"51§"way.f In add1t1on fo Cedar Rap7d‘

e el % oo P

sky11ne,

[message advert1s1ng signs 1n the area

there are pumerous b111boards rnd several changeab]e

B et o R

:vThe pollce stat1on _in

e e R e

e e

»fhe northbound d1rection, and the Qu§ker Oats buuldinas in the

soutﬁbéﬁnd““airect1on,‘ may ’be souroes or. drlver d1stract1on

LSS

TS e e

*nhese dxstractidﬁs také a drlver ;! attent1on away from more
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~anmortant ‘1nformat1oﬁ:fﬁroce551ng tasks, “and” cou1a‘"1éssen _the:?
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Discussion of Countermeasures

In any problem

described herein,

singularly or in
categories:

situation, where there are hazards- of the nature
there are a range of countermeasures that can be used
combination. In essence, they fall into three broad
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1) Remove the ‘Hazard(s).

2) Pro;act the Motor1st fro w-ithPé;crd( ¥
3)~—Inrorm the Motorist. of -the Hazard(s)/?rov1d° Informat1on to

e b aC

] Enab1e the Motor1st to Avo1d the Hazard(s).

S

Given the range of variables associated with this location, it is not

possible nor desirable, at this juncture, to rec0muend a single
so]u;ion to this s1te 5 prob]ems - In fact, there 1s probabTy no

U A

| c1eér cut so1u;1on short<of magor reconstruct1on There are " however,

[p———— *'w'w emgdaa

v a range of po;ential counterﬂeasures ‘that can be appilea Sn both the .

ehort and 1ong term.? Hore study is needed to resolve all the issues
re1a;1ng to what is most appropriate. In the course of such studies,
consideration should be given to specific problem identification in
terms of scope and magnitude, and detailed improvement development in
terms of anticipated effectiveness. This will enable a determination to
be made of <costs and potential benefits for various Tlevels of
improvements. Only then can meaningful decisions be made as to what is
appropriate for this site. It should be understood, however, that
measures ultimately selected which rely on motorist response to
information may not be fully successful, given the fact that many
locals, who should know about the structure's icing problems, are not

now changing their- driving behavior in adverse weather. EX x
xrequ1ring*motcrlst‘FéEponse are onﬂy as “good” as*fﬁé'IevéT’E?fEBmp1lance ?

S e U T L R R S e

- e AT

zacmeve fby the “System's users.

R TIO R £ PRI

o Reconstruction: An optimum way to ameliorate probiems on this
segment would be through reconstruction. The freeway's
geometric design is substandard, particularly regarding sight
distance, alignment and grade, and forgiveness.-~ While it is
probably not feasible to rebuild this freeway segment, future
designs in the State should be carefully evaluated prior to
construction  to avoid repeating these problems. Computer
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graphics and model construction are useful tools to aid in
design evaluation. It may be‘poss1b1e, “however, to.apply some

SIS POt T ICI-PIEN WS PSSOk RS

“short-term reconstructlon to ame11orate>”part of the s1te s

S et Ve

‘ prob]ers It ‘may_ be feas1b1e,_for examp1e, ?gﬂremove some of the

s1ght a.stance obstructions, such as. fences, rails, or even the

e SR R
3

‘po11ce statlon

Ice~Prevention ™ and ~Removal: »_zif'qﬁiﬁﬁﬁeasures “can be used to
pre»cnt e11m1nate and/or remove ';so far as pract1cab1e, 1ce

I --'

“From “the structure It shou1d be possvble to pred1ct when !

-'.‘,*).‘.

3

S

i
< Zonditions are r1ght .or 1ce to fonn and pos1t1on salt trucks on

e e N

» the ,freeway that cou]d 1mmed1ate1y treat the roaaway ' “This

.s—.____’—o‘—

che;?ﬁ add1t1on to the sand1ng Operat1ons emp1oyed after

e

1ce'ﬁ;s occurred A range of techno]ogles including computer

i A S A S S T,

pred1ct1on, surve111ance and ice detectors (see below) could

aid in this activity.

T

0% Dr1ver Infonn€t1on Another set of countermeasures provide

“drivers with information to prevent an accident from occurring
under 1icy conditions, and/or to prevent secondary collisions
once an incident has occurred. This information can be designed

to achieve the following:

a) Modify Driver Behavior - To slow down drivers before the icy
ctonditions—~are-reached, and to warm them of the icing. 1In
addition, this information should take the driver through
the hazardous 1location, and inform him/her when "normal"

driving is safe.

o

(b) Reguiate ‘Driver Behavior :- To require drivers to slow,
change Tanes, and/or a1vert once an incident has occurred,
thereby avoiding chain-reaction collisions and protecting
officers. (See incident management below.) .

(c)7Inform Drivers of Conditions—and “Alternatives > To tell
“drivers wnat 1S happening..and why, “thereby ° increasing
compliance and increasing diversion and vigilance.




0 Inéident Management: Once an incident has occurred, timely
incident management technigues are required. Given this

location's characteristics, protecting motorists and authorities
on the structure from subsequent incidents is also required.
Protection may entail routing subsequent traffic away from the
crash and/or the po11ce nanag1ng the incident, and diverting
traffic.  This requ1res “timely {in some cases instantaneous)
dncicent ‘detection, .and s&itabTé"ThETHéﬁfwﬁéhégément;’ “Incident

detec;1on may nacessmct‘= active surveillance, either through

e =T

regular patroTs or TY monitoring. 3nc1dent managenant requires’

personnéT “on-site and wou1d ‘1nvo1ve_ upstream 1nforﬂatxon
T presentation. | ¥

cOgerétion’1 Thanges: ; ‘0perat1ona1 changes,.such as 1ower1ﬁg»fhe ;
Hfive-in-one" structure S speed 11m1t ‘year ' round," ‘in’ the .

égent of potent1a1 1c1ng, or c1051ng the road wheh cond1t1ons -

Eharrant cou?d ane110rate “the site's “problems. It would require

2T I SO

additional 1nfon1at1on display and increased enforcement to

achieve changes in behavior.

Driver Information Systems

U aN E e EE SR G AN e = e

There are numerous kinds of driver information display methods and
systems that could be used on this segment of freeway. They range in
sophistication from fixed signing through real-time devices to Highway
Advisory Radio and publiic information campaigns. Some rely on or
complement surveillance, incident detection and management, and facility
control methodology, while others stand alone.

9“7Ff§23ﬁg?§;¥55: One method -would entail the development and
¥ display of one or more fixed signs to warn motorists of
potential icing on the structure. Similar fixed signs could be
used to slow drivers down, to regulate reduced speed limits on
the segment- and/or to encourage diversion. Even with fixed
signing, there is a range of display techniques and formats that
could be wused. These include size, shape,' color, message,
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mounting location, etc. In addition, attention gaining

techniques such as r]a5n1ng beacons could be used for added

emphasis. Hh1]e fixed signing has proven effect1ve dn-numerous -

Rt TG,

51t05t1ons, its effectiveness on this’ "segment with _its
trans1tony environmental and 1nc1dent hazards,%ir&grgb]emat1egj_‘

Such fixed signing d1sp1ays would require drivers to modify
their behavior without appreciating the reasons for the changes,
and/or would require drivers to make complex decisions under
time pressures. The problem analysis has shown this Tocation to
be one that violates expectancies, and one that has the

potential for overload. fﬁﬁ”%?mﬁTefafEBTay; such as ‘the curve §

e S e e

“place; has‘f1f%t1e 1mpact on/

i e

wern1n ~§ign and beacon now' qin

L - =ie 3 AL N LRSS
A ol A S S QA == kst

behavao}."Herver installing a complex array of fixed messages

-uu;u gD

could lead to confusion or distraction, and probably not result
in much diversion or prevent many accidents. Tﬁere isTa system
% ‘using -fixed- -s1gn1na " however, " that ™ could” he?p 5 alleviate the
E:s1te s prob1ems. - Such a syspem would be d1rected toward x

Al e s AT e R S s £ S s T M s at aencie

chang1n3 the swte 5 operationS'and 1nform1ng motor1sts of the'
change . That is, excessive speed “for the road's geometr1cs,
sight distance restrictions, and icing problems is c]ear?y a

causa1 factor in accidents.

i BT el

enta11 esféﬁ?ishxng s reduced ,speed zone,"”rovadlngi 51§q1hg,

a,:.g#l*ﬂ AR TR e Bt i B
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gposs1b1y w;th f1ashing beacons, and str1ct]y ﬁenforc7ng the
tgduced _speed., ]1m1t

v-—_zr-——-—:-—-— S~ d

0 dRea‘!-'ﬁme Systems- - Given that the site experiences problems of
a transitory nature,ga more_responsxve 1nformat1on system than a:
flxed "signing- one“may*ﬁE‘e"proprTate‘“*Suchug*§¥§$em nmy'requ1re

Ll e T R SO

PQ]&»IVE]y s1mp1e seasona.eadJustments suCh as estab11sh1ng the

T e PRSETSPBCLII S PESES MNEI RIS | SRSy

T aforement1oned redqeed speed and- enforcemen “during the’ 1c1ng

3 REI

e

L e TELE e siv e e T —enn T

\season ““and Operat1ng the f]ashing "beacons or d1sp1ay1ng the

EAREET TS B

;10wer '<peed limit. 51gns accord1n91y. ,g A more sqph:st1cated /

e st g e @ SRR

b} systen nay_en;a11 a rea1 t1me survei]]ance and contro] thh .

ser1es of “changeable ™ message 51gns for . Speed and 1ane “control
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"and diversion. As in the case of fixed signing, there are a
range of methods, technigues and complexities possible for

real-time systems.

surve111ancehand contro] to achieve a nu1t1p1:c1ty of ‘purposes

cand a. ]eve1 of‘driver comp11ance that will Justify. its capital
and operat;néieipenses Assuming that a primary purpose of such
a system for this site is the display of information concerning
icing, there 1is a need to detect the presence of ice in
real-time. There are several ways that ice can be detected:
Automatically using ice detectors; or, by having an observer on
the spot detect 1ts presence §h11e 1t would be" des1rab]e to

detect 1ce automat1aca11y, the current state-of-the-art of e

——irae EESUISEE N

““often. require_ s coordinated effort . of

’detectxon 4s_ not.. sufr1c1ent1y re)zab]e to re]y so]e?y on :

automatzc @ggﬂ§”j ttachment A sets forth FH¥A's poT1cy
regarding ice detectors, which is to have a human observer

verify that ice is present. 1he 1nherent unre11ab111ty of 1ce T

1aetectors lead T to two réTated rea1 tIme systems prob1ems

>

(L)\If ice detectors are rel1ed on w1thout curveﬂ'!ance and” they '”

1nvo1ved T acc1dent (2) Us1ng hunan detectors can zntroduce
a t1me de1ay in gett1n§”the ind1v1dua1 to tne‘scene (Patrol)

detect1no the” presence or ice,,convey1na th1s 1nfornac1on to &
central authorlty,' and warn1ng “the~ traffic scream 2 ok th1s

e

regard there 15 a need to speciﬁy what warnlngs and measures

7
-

-

fa11 ‘the mctorisc “will not be warned of 1ce and w111 become ;

are warranted For exanp1e “should speeds~be reduced andv_x_“ ww_

B et PN

TEEEEB 35 the cond1t1ons severe enougn'to c]ose the road and

e e e e e e S el

TR R 1 .
d1vert traff1c7 ete. Hence,_ an effectua] rea] tlme system

o ————

shou1d include 2 plan of act1on a control author1ty “to

rr——em—iaee

<-1mp1ement the p]an, and protoca]?s covering a1] aspects ‘and -

cont1ngenc1es

\V_ RV

A sophisticated real-time information system should also have
the capability to prevent multiple collisions after an incident
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has occurred. In this site, to achieve this goal requires
surveillance and monitoring of the roadway, particularly in the
vicinity of the curves. Once an incident has occurred, it must
be detected, and drivers informed of 1its presence, and/or
diverted. There will generally be a time lag between the
occurrance of an incident and its detection, if the detection is
by routine police patrol. Given the icing, geometry, and sight
distance restrictions of this site, any time delay may be
critical. One way to reduce or eliminate the time delay is to
provide continuous around-the-clock surveillance.

This could be achieved using television cameras monitored at a
central dispatch Tocation. Such a system could serve to detect
the incident, implement the warning, and dispatch aid to the
site. Here again, there is a need for & plan, a control
authority, and protocalls for action. There is also a need for
coordination and personnel to operate the system.

Another real-time system performance requirement 1is the
protection of police and maintenance personnel at the scene of
an incident. In this case, on-site personnel should determine
what they need in the way of protection and incident management
equipment and personnel. These needs should be communicated to
the central authority for impiementation and information

display.

Whatever system of motorist real-time information is used, it
must be born in mind that its effectiveness is directly related
to its credibility. That is: drivers must be informed of what
to do, e.g. "slow," "stop," "divert", etc., and understand why
the behavior is needed, e.g. *accident,” icing.™ 1In addition,
the system must be turned off and returned to "normal™ after the
need for the information is removed. Thus, there must also be
procedutes for follow-up to shut the system off. Otherwise,
repeat drivers will ignore its messages in future situations.
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Depending on the measures, surveillance, control and messages
needed, there are a range of techniques available to achieve the
system's goals. These vary from fold-out signs (fold-out signs
are currently used at the site for maintenance), to fixed signs
transported on vehicles which are used when dispatched by the
control authority, to changeagle message signs. There are also
a range of changeable message signs that can be used, including
scroll signs, rotating drums, neon signs, fiber-optic signs,
bulb-matrix signs, and electro-mechanical signs. In the case of
lane control for freeways, lane-use control signals can also be
used. Attachment B, abstracted from the Traffic Control Systems
Handbook, provides information on each of these techniques. It
should also be understood that any system that uses electrical
or electronic displays requires power, & telecommunications Tink
from & central dispatcher to-and-from the surveillance

personnel, and in-field displays.

Other Means of Communicating with the Motorist: It is also
possible to provide additional information through other media.
For example, Highway Advisory Radio could be used to warn of ice
on the bridge, radio and TV stations could broadcast traffic and
road conditions, and public information campaigns could educate
the public on operations and problems at the structure.

Recommendations

<If™ ?f”e1op1ng 1mprovements of the “nature” covered hy this fleld trxpf

reportm“and 1mp1ement1ng then on a freeway segnent such as 1-380, i.e.;
one with mu1t1p1e_3urlsd1ctlons an approach ‘that has proven successful“

e S S

s “the estabT?éhment and ut1112ation of a traff1c management team to
part1c1patewar;~a11 '1eveis of dec1$1onnaking The trafflc nanagement
~team 15 comprlsed of a mu1t1d1sc1p11nary group of tranSportat1on
“profess1ona1s “and enforcement off1c1a1s. For this 1ocat1on, the c1ty of *

Cedar Rap1ds the Iowa Department of Transportat1on the Federal Highway
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"ﬁﬁsiﬁ?lcai “Oata“'tO'WESuéETISh acc1dent reates, ‘hazardous’ '1ocat1ons,.
g envaronmenta1 ‘situations, _ 1nvo1ved motorists; euc.vw Before '1nc1ement 5

-

a po1n;-or “departure, it is recomm

State Highwzy Administration, and the

1 particieete in the team. ' Once
in all levels of éna]ysis,
and review. This will assure coordination

.
<
(D
&2
=3
<
O
et
-«
(4%
(&}

stablished, the team woul
development, impliementation,

among all
for an effective 1mprovement and a smooth implementation. ‘?heféque; as
iended  that cognizant authorities

'structure a trafric management team similar
EneTOsure C Thxs tea m shOLTd deV'lcp an action plan for “the ’ s1te,

enphas zing 1c1ng sity
pTan shdlid cutline curvexi?ance “control, and incident management’

aethor1ty “It should spell out a]l requ1rements ror detect1ng icing and ;

incidents, chanq1ng speeds c1051ng 1anes, d1vere1ng traffxc, etc.
UTtimately, the plan will specify all efforts relating to this site and

all requirements for its information system.

In add1t10n to formu hg a traffic management team and deve10p1na an
action pTJH it is recommended that a study be 1n1t1ated to determine -
_needs and_develop measures.  This study shou]d assess a11 ava11ab1e

B

weather occurs,“ erformance data should be collected refat1ve to speeds
paths lane use, vclume, corf?uc;s “etc T Such in‘ormatlon w111 prove

usefu1 in' estab11sﬁxna‘ '”base‘llne' of dr1ver performance and an
e G e

1nd1cat1on of accident causa»mon mechcn1sns

Beferm1nat1on shouId"be “made oF operat1ona1 and 1nformat1on needc for

var1ous_ probiem cond1t1ons such -as 1c1ng, 1nc1dents, and congestlon.
_Reguisitespeeds” under 1ce conditions, ef.efts of closure diversicn

- routes, response requ1rements d1strac;1ons ete. shou]d be detern1ned

and information display techniques and messages Spec1f1ed..n1n addition,
stages of implementation  should “be ~developed, " along “with an

. implementation and evaluation plan.

Since it will not be feasible to implement a full information system
such as the one described by the Cedar Rapids Traffic Department in
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their April 16, 1986, report by the start of the 1586-1887 ice season,

.'eon'sidefétioh should be™ gwen 'to short-term improvements -and staged

w’p‘l-m-ntatxon It wou1d be feas1ble, for exemple to fabricate and

LI gE S

test-out fo'ld ou'c and/or transportaiﬂe 51gns ror use in -icing and

B e ST

mcident nanagement §1tuatlons ‘ Var"OUS mes ages cou’ld be deve'loped

-’formats made“‘ procedures descmbed ana’“driver compliance ™ “determined.

Thus, 1f a _reduced speed zone 1s LB cand7date measure, fixed _re_duced

.Speed zone s1gmn§ with - f]asmng hghts could be  fabricated and

displayed, and speed data collected. Similarly, diversion and lane
clostre compliance could be determined using portable signs.

e i

T NP —

;Data co‘Hec..ed as_ par»&of the. above short-tem 1mpro» ment phase under
ice conditions. andAdurmg incidents could then be evg‘iuated and a second
“u]_.evelf—system“;déﬁ-_?fo;e‘d,‘1f deemed necessary. .. Such & second leveI system"
‘might consist, fo'r'exarnp‘le' of 1 or_2_changeable message s.gns in the
~.northbound ~“and “southbound dxrecitmn,’ upstream at points of dwerswn
"and/or in the vicinity .of .-the -compound curves. This system should be
'uhnked to7a centra1 Tocataon for surveﬂ‘iance and contro] _and should be
_evaluated both for - 1nfomauon d15p1ay efrectweness cnd coordmatwn

“and response “suitability.—A determina‘tlon ‘¢ould then be made whether,
;-and t0 ‘what extent, further deve]opment and 50phlst1catmon 15 needed,
‘xcosts, beneﬁts - and efrectweness s’nou]d Tom the u'ltimate cr1ter1a for

the hna‘l system used
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Ice Detection Systems Bikis BEC 26 1084

Director, Office of Highway Operations gepy 1o
Washington, D. C. 20580 Alln of EEO-41

Regional Federal Highway Administrators
Regions 1-10

Direct Federal Program Administrator
Technology Transfer Coordinators

The FEWA has been monitoring the performance of ice detection
systems on highways for over 15 years. In the last 6-8 years
only one manufacturer, Surface Systems Incorporated (SSI) has
actively pursued the ice detection market in the United States.
Late last year we asked for reports on the performance of SSi's
ice detection system from all State highway agency's (SEA) using
the eguipment. We received reports from 9 SHA's and one city.
Attached is a brief summary of the information we received.

Early work by the FEWA and the manufacturers of ice detectors
was targeted at developing a system with the reliability
necessary to operate an ice warning sign system. The risks
associated with this type system are so great that these efforts
have largely been abandoned. The FEWA position on this issue
is that ice detection systems have not, to date, demonstrated
the near 100 percent reliability reguired to provide adeguate
credibility for use with active ice warning signs. 1Ice detec-
tion systems should, therefore, not be used as a basis to
activate and deactivate ice warning signs, i.e., ICY BRIDGE
ABEAD. Current efforts should be directed toward developing
eystems which will enable maintenance personnel to deploy snow
Plow and chemical deicing operations more efficiently.

During 1984 the Boschung Company Inc., introduced its ice
detection system into the U..'S. market. The company has head-

quarters in Schmitten, Switzerland with its U. S. office in
South Bolland, Illinois.

Although it may now be possible to obtain ice detection systems
on a competitive basis, we request that projects incorporating
either Surface Systems Inc., or Boschung Company Inc., systems
be programmed experimental. Designating ice detection system
projects experimental will enable us to receive needed perform-
ance evaluations of Boschung's equipment as well as reports on

SSI1's new eguipment.



we will continue
additional infor

Attachment

e technology transfer effort.
to apprise you of our findings as we receive
mation on either the Boschung or SSI Systems.

T

David S. Gendell
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SUHHARY
SURFACE SYSTEMS INCORPORATED (SSI)
ICE DETECTION AND WARNING  SYSTEH

Backaround

The Federal Bighway Administration (FHWA) has been following
the performance of ice detection systems on highways for over
15 years. In the early 1970's, 22 ice detectors were evaluated
in a feasibility study by the FEWA for detector operational
reliability. Six of the detectors were selected for field
testing. All but one of the six failed before completion of
the testing. In a followup study, nine available detectors
were reviewed. Six of the nine were eliminated from further
testing primarily for technical reasons prior to testing. The
Surface Condition Analyzer (SCAN) by SSI was one of the three
gelected for further testing. The SSI detector was judged the
better of the three, although far from being operationally

reliable.

By 1977, SSI became the lone marketer of ice detection eguipment
in the United States. Experimental installations were encouraged
by FEWA for ice detector systems that involved a new approach

or were significantly improved over previously studied systems.
SSI's SCAN 7000 system met the criteria and qualified for Federal-
aid funding on an experimental basis.

Since 1977, SSI has progressed from the SCAN 7000 system to the
SCAN 16 and the SCAN 16 EF (Extended Format) systems. The 16
series systems are microcomputer based systems with software

analysis packages.

Early work by FEWA and the manufacturers of ice detectors was
targeted at developing a system with the reliablility necessary to
operate an ice warning sign system. The risks associated with
this type system are so great that these efforts have largely
been abandoned. Recent efforts have been directed toward develop-
ing systems which would enable maintenance personnel to deploy
snow plow and chemical deicing operations more efficiently. 1In
1983, FEWA asked the State highway agencies (SEA) that had used
SSI equipment on Federal-aid experimental projects to provide
their latest findings on the operational reliability of the
equipment. The following is a brief summary of the information

received.



Summary

Nine SHA's and one city that have installed SSI systems
experimentally on Federal-aid projects submitted information.

The SCAN 7000 system was tested in seven of the nine states
during the period of 1976 to 1981.

A.

Arkansas reported 80 percent reliability and Maine
reported 90 percent. Problems with the system were

defined as minor in both States.

Illinois, Minnesota, Montana, and Nevada reported
that the SCAN 7000 system failed to operate properly.
Illinois, Hontana, and Nevada arranged for replace-
ment of the SCAR 7000 system with the SCAN 16 system.
Hinnesota elected to abandon any further use of SSI

equipment.

Ohio, after an initial installation of a SCAN 7000
system in late 1981, replaced it with a SCAN 16

system in 1982.

The SCAN 16 system was tested in one city and five of the nine
States reporting.

A.

In late 1983 and early 1984 SSI refurbished and improved
the original Illinois installation and re-installed the
system on McClugage Bridge, Route 150, at Peoria,
Illinois. Illinois reports that from January 1984

until the end of the winter season the system performed
as designed. Illinois plans to continue accumulating
winter performance data in an effort to determine the
long term benefits of the system. :

Montana reported that SSI upgraded the original
installation in February 1984 to include newer computer
hardware and software and that the performance of the

new system has been satisfactory. The Department has
also informed our local FEWA office that they do not
intend on entering into a yearly maintenance contract
with SSI for $4,000 to $7,000. Since the annual
maintenance cost of the eguipment exceeds the amount
Montana anticipated, they have requested that they

be allowed to terminate the experimental project in 1985.

The Nevada system was installed in a tunnel and SSI
has conceded that more study of tunnel conditions is
needed before their system can be made to work in

that atmosphere.



Michigan reports that ite 1983 installation is working
well. They report thet the system requires a minimum

of operator intervention and that SSI's personnel were
very helpful. They caution that maintenance personnel
cannot rely solely on the system, since data presented
by the system are not infallible and need interpretation.
The FEWA Michigan Division office agrees that the system
appears to be a very helpful tool provided it continues

to operate satisfactorily.

A city officiel of Columbus, Ohio, reported the

SCAN 16 system installed in the fall of 1982 to be
highly accurate, although the telephone line communi-
cations are costly. Wide area snow and ice control
was suggested in the Ohio report as suitable use.

The FHEWA Ohio Division office was not satisfied

with the system's reliability or accuracy and
recommended it remain experimental.

"The SCAN 16 system in Utah had not been installed as

of November 1984.

Conclusions

A.

SSI has continued to improve their product for a number
of years in an effort to provide a marketable service

to the highway community in the area of snow and ice
control.

The newer SCAN 16 and 16 EF systems are performing
much better than the SCAN 7000 system performed.

Adeguate data are not available to determine the long-
term reliability or cost effectiveness of the "16 series*®

systems.

Recommendations

A.

Since SSI has announced replacement of the SCAN 7000
system and is now concentrating on the SCAN 16 EF
system, further evaluation of the SCAN 7000 system

should be terminated.

The five State highway agencies having SCAN 16 or
16 EF eguipment should be encouraged to evaluate the
performance of each system and provide FHWA with well

documented reliability studies.

Future installations of SSI equipment should be classi-
fied experimental.
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S. DRIVER INFORMATION SYSTEMS

8.1 INTRODUCTION

The highway transporiation system involves three major
elements: (1) the vehicle. (2) the roadway. and (3) the
driver. The most complex of the three elements in the
svstemn is the driver. who is also the one element which 1s
most prone to failure. A majonty of these failures are
due 10 ervors in perception. or information processing.
often the result of inappropriate information. lack of in-
formation. or simply overlooking available information.

To provide more adequate information and communica-
tion to the driver. concerning the roadway, the traffic
engineer utilizes driver information systems such as traf-
fic and lane control signals, traffic signs, pavement mark-
ings. delineators. telephone systems, and commercial

radio.

Driver information is essential for the roadway system to
operate efficiently and safely. Driver information sys-
tems have already been discussed earlier in Chapters 3
and 4 on control concepts for urban streets and freeways.
In the present chapier. only a brief summary discussion
will be needed to consolidate and identify types of hard-
ware associated with driver information systems.

The major visual techniques for conveying driver infor-
mation include the following:

e External
o Signals
c  Static signs
t Changeable message signs
c  Transportable signs
c Pavement markings
o Internal

c In-vehicle displays

Major audio techniques include the following:

o Exiernal

8]

Warning signals

n

Public-address syvsiems

c Telephones

B-2

e Internal
c  Commercial radio

o Low-power radio

Driver information systems are used in mainline contro}
to advise motorists of freeway conditions in order that
appropriate action can be taken by the driver to enhance
the efficiency and safety of traffic operations. The traffic
engineer's philosophy is to inform the driver of impend-
ing conditions with up-to-date information. With this
information, the driver is capable of deciding what ac-
tions should be taken — i.e., whether to continue on the
planned route with the knowledge of the problem ahead
or to divert to an alternate route to avoid the problem.

The objective of this chapter will be to identify typical
hardware associated with the various visual and audio

techniques.

8.2 STATIC SIGNS

The three basic types of static signs include the
following:

o Regulatory signs
e Warning signs

e Guide signs

Table 9.1 illusirates the intended use of each type and
provides some examples. The Manual on Uniform Traffic
Control Devices (MUTCD) (2) contains standards for the
three types of static signs. This s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>