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COLLISION OF
NORTH AMERICAN VAN LINES TRACTOR-SEMITRAILER
AND FORD VAN
IN CONSTRUCTION ZONR, OHIC TURNPIKE
NEAR CLEVELAND, OHIO,
JULY 22,1081

SYNOPSIS

On July 22, 1981, about 5:50 a.m,, a 1978 Ford van occupied by seven persons was
traveling eastbound on the Ohio Turnplke in a construction zone near Cleveland, Ohio,
where traffic was operating in the easttound lanes. Shortly after the van entered the
construction zone, It drifted into the opposing trafflie lane and collided nearly heac-on
with a GMC tractor-semitrailer traveling westbound. The van driver and five van
passengers were killed, and one van passenger was serfously injured. The driver of the
tractor-semitrailer received minor injuries,

The National Transportation Safety Board determines that the probable cause of this
accldent was the failure of the van driver to maintain his vehicle within the proper traffic
lane. Contributing to the cause of the accidont was the luck of positive separation of
opposing traffic in the construction work zone.

INVESTIGATION
The Accldent

About 3 a.m,, 1/ on July 22, 1931, a driver and six passengars daparted Brighton,
Michigan, in a Ford van on a family vacation teip to Manden, New Jersey. The van was
driver 175 miles south to ths Ohio Turnpike (Interstato 80), entered the turnpike at exit 4
about 4:29 a.m., and proceeded east. About 77 miles east of exit 4, and about 8 milas
west of the Lorain/Elyria interchange, the van entered a construction work zone, where
all westbound traffic had baen routed into a single lare on one of the two eastbound lanes.
There was not positive separation of the two-way traffic and the eastbound traffic was
confined to one lane, The posted spead limit was 5¢ mph in the construction zone,
Traffic was moderately light and moving about 50 to 55 mph. The ambignt lighting
conditions were bright enough to permit driving without headlights, although the
headlights on the van were iDuminated, according to witnesses. ""he van had passed
through two similar construction zonos before reaching this one, According to witnesses,
the van traveled abuut 0.2 mile into the construction zone, crifted complately over into

1/ Al times hereln are eastern standard time.
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the opposing traftic lane, and forced an oncoming westhound car off the roadway onto the
median shoulder. The eastbound van continued approximately another 400 feet in the
opposing traffic lane until it collided nearly head-an with a westbound tractor-semitrailer
about 5:50 a,m. (See figure 1.) As a result of the accident, the van driver and five van
passengers were kllled and one passenger was seriously injured.

The driver of the tractor-semitrailer, which had its clearance and side marker lights
iluminated, said that he was traveling about 45 mph when suddenly he noticed headlights
coming toward the median at an angle. He Iimmediately applied his brekes to avold
impact. He stated that the van driver must have realized at the last moment what was
about to occur and attempted to steer his vehlcle back into the proper lane of traffic.
The van traveled across the front of the tractor, expesing its left side to impaat.

A witness who wes traveling behind the van sald that the ven wes traveling
eastbound with the traffic at a speed of about §5 mph when it swerved completely Into
the opposing traffia's lano of travel. The van driver did not give a turn signal and there
was no vehicle ahead of him to pass, according to the witness,

The surviving passenger of the van, who was seated in the right-front seat, said that
no one in the van weas sleeping when the accident occurred. Fifteen minutes before the
accident, the family was active eating donuts and drinking orange juice. She could not
recall anything unusual abou? the physical conditlon of the van driver or the scecident
sequence (seeing any approaching vehicles, ete.) immediately before the collision,

Injuries to Persons

Injuries Passengers Total

Patal ) 6
Serious 1 1
Minor/None 0 1

Total § g

Vehicle Information and Damage

Van.~~The 1978 dark blue Ford Club Wagon, VIN/E12BBCAS141, was owned ty the
driver. Tt had a seating capacity of elght and a probabie loaded weight of 5,300 pour.ds at
the time of the uccident. The van was equippad with a six-aylinder engine, autoriatic
transmission, air conditioning, radial tires, and an occupant restraint for eanh desigrated
scating position,

There was no evidence of preimpact vehicle deficiencies. All systems important to
the safe operation of the van were in good to excellent condition (l.e., steeing, braizes,
tires, and suspension), The left-side components of the van were severtly distorted
inward and resrward. The left-front door had separated from the vehicle. The left-alde
"p" piller and all attaching com?onen'ts were deformed rearward leaving an ¢ 1/2-foot-
long opening in the left side of the vehicle. A 12-inch-decp horizontal indentation,
matching the depth of the tractors bumper, extended across the left-front door. The rcof
had sepsrated from the left side and was deformed 0 Inches inward and 28 inches
rearvard. The front, right-side, and rear body structures were not significantly demaged,
The undercarriage, side ralls, erossmembers, and fuel tank also had maintained thelr basie
integreity. However, the filler plpa did separate from the fuel tank during impéet; no fire
occucred as & result of the fuel spillage. Both rear tives had sepsarated frort thelr rims
during impact and both rims were distorted toward the loft, (See figures 2 and 3.)
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Figire 2,--Side view of van.
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Figure 1.—Plan view of accident site.




The left-side interior instruraant panel had separated from the dash dusing impact;
therefcre, the preimpact headlight switeh position could not be determined. The radio
switch was in the "off" position, and the defroster switch was in the "on" position, All of
the van windows were closed,

Tractor-semitrailer.~~The comblnation vehicle was composed of a 1978 GMC
Astro 95 tractor pulling a 1977 Kentucky Mfg. Co. furniture-van semitrailer, The two-
axle tractor was owned and operated by the truekdriver, and the tandem-axla semfitrailer
was ownad by North Ainerican Van Lines, The combination vehicle was engraged In
interstate commerce and was Subject to all Faderal Motor Carrier Safety Regulations
(FMCSR). The two-axle tractor, VIN-TFC928vV594602, was equipped with 8 Cummins
diesel NTC-29) hp engine governed at 1,900 r{ n, a nine-speed Fuller Road ranger
transmission mode! RT9509A, 10.00-20 Goodyear tires on all wheels, and conventional afr-
mechanical brakes with a functional antilock system on all axles, A type-1 occupant
restraint was installed on the driver's seat of the tractor cab, but was not being used by
the driver at the time of the accident,

The tendem-axle semitrailer, VINS4880, was equipped with 9:00-2¢ Goodyear tires
and conventional air-mechanical brakes on all wheels. The estimated gross combinetion
weight of tho tractor-semitrailer at the time of the accident was 36,225 pounds,

The shift-linkage coverplate was removed from the transmission for postaccident
Inspection, The transmission was in seventh gear, which provided a final gear ratio of
1.35 to 1. The rear-axle ratio for the differential carrier assembly was datermined to be
3.70 to 1. The combination vehicle's tires, brakes, and steering components were in good
condition, except for the following diserepancies:

(1) The tractor's left-rear inside tire was bald, 7Tread depth thickness
for all other tires ranged from 10/32 to 13/32 inch. The tractor's
left-front tire was flat due to impact damage. Tire pressures for
all other inflated tires ranged from 65 to 85 psi,

The slack adjustments measured for the brakes on the combination
vehlcle wera as follows:

Manufacturer's Meximum

recommended stroke stroke for
Left Right at which to adjust brake chamber
(inches) {inches) (inches) (inches)

Tractor

Front 21/4 Type 16 - 1 1/4 21/4
Renr 17/8 Type 30 - 2 21/2

Jemitraller

Front 2 11/2 Type 30 - 2 2 1/2
Roar 1 1/2 11/2 Type 30 - 2 2 1/2

The front surface of the tractor's cab was damaged during impact. The semitrailer
wag not significantly damaged, except for minor denting on the laft-front corner. (Seo
figure 4.) Dark blue paint transfers were found along the front exterior surfaces below
the 'ractor's windshield, Both sheet metal headlamp panels were bent rearward and also
contuined dark blue paint transfers. The tractor's cab was displaced rightward and the
tractor's fraine side rails were buckled to the right about 31 inches, The windshield and




Figure 4.--View of jackknifed semitraller,

front headlamp glass wera missing, Both ends of the tractor's front bumper were
deformed rearward, (See figure 5.)

Driver Informaticn

The 40-year-old van dri : 's Yicense with no
restrictions. His Michigun driver reccrds contained no Indications of any traffic violation
convictions or pravious uceidents, Interviews with his relaiives disclosad that he was in
axcellent physical condition with no known medical problems, Interviews with his
neighbors disclosed that the van Oriver went to bed around 8 p.m. t.e night before the
accident.

The 37-year-old truckdriver was employed as an owner/operator with North
Anerican Van Lines out of Fort Wayne, Indiana. The truckdelver held a valid
Matsachusetts chauffeur's license with no restrietiors, His driving record indicated he
had no traffic violations, license suspensions, or revocations, North American Ven Linas
records dizelosed that tie truckdriver two minor passsngor oar
accidents before being hired. The truck yed with Nortn American
Van Lines for approximately 4 years und had been driving commercial vehicles regularly
for ebout the same length of time., Me held & current medical certificate uy required by
the FMCSR. His physical examination revealed that he was in good physiesl sondition
with no medical problems. His vision was reportad to be 20/40 without corrective lenses
in both eyes.

The truckdriver had departed Keene, New Hampshire, on July 20, 1981, en route to
3t, Clair Shores, Michigan. He was hauling 137 cartons of furniture, He entered the Ohio
Tuinpike on July 21, 1981, about 10:49 P:m. The truckdriver had traveled 137 miles from
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Figure 7.—EBastward view of accicent site showing (a) dual-wheel tire marks
of combination vehicle, (b) tire marks of van before impact, -
and (c) tire marks of van after {mpact.

Figure 8.,—Eastward view of accident seene and rest positions of vehicles.
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The surviving van passenger suffered a ruptured spleen and a fructured ankle. The
unrostrained truckdriver received minor injuries, and was hospitalized and later released.

Survival Aspects

The van was equipped with two optional front bucket seats and two standa’ a three-
passenger bench-type seats in the rear, Rach seat was equipped with occupant restraints
at each designated seating position. The van driver was the only person wearing a

seatbelt at thae time of the accident,

The tractor of the combinsat

fon vehicle struek the left-front corner of tha van and

rated rearwacd Into the left side of the passenger compartment., Three passengers
were cjected during the impaet sequence and the deiver &nd three other passengers were
teapped inside. The surviving van passenger was sitting in the right-front seat siightly out
of the area penetrated by the tractor-semitrailer. (See figure 9.?

The OSHP wes notified of

the acecldent by oitizens band radio immediately after it

occurred. The first QOSHP unit résponded to the accidont scene at 5:53 a.m. and called for
assistance from appropriaty emergency respouse units,

Other Information

Because of the continued fre

quency of severe head-on arcidents occurring on

normally divided highways which have been redrced to two-lanae, two-way ¢peration due
to construction and maintanance, the Federa) highway Administration (PHWA) hag issued
the following regulations cavering Pederal-aid construction snd maintenance projects in

the lust 3 years:
ltem

Final Rule
(FHWA Docket No. 76-14)

Emergency Final Rule
(FHWA Docket N, 79-31)

Advance Notice of
Proposed Rulemaking
(ANPRM) (FHWA Dockat
No. 79-37)

Notice of Proposed
Rulemaking (NPRM)
(FHWA Docket No, 79-31)

Title Date issued

Traffic Safety in
Highway and Street
Work Zones October 12, 1978
Traffie Safety in
Highway and Street
Work Zones; Separation
of Opposing Traffic September 17, 1979
National Standards for
Traffie Contro! Devices:
Manual on Uniform
Traffic Contro! Devices January 3, 1980
Traflic Safety in

Highway and Street

Work Zonas; Separation

Of Opposing Traftio

and Edge of Pavement

Excavation Requirements October 186, 1980

In summary, these regulatory directives outline striet procedures and guldelines for
separating opposing traftie in construetion and malntenance work zones,




Figure $,--Jackknifed econdition of tractor-semitrailer,

the east entrance of the turnpike to the sceident site. He had stopped to rest during the
© hours between the time he entered tha turnpike and the tirne of tho aceident, His
vehicla was equipped with a sleeping berth,

Mighway Informatiorn

The Ohie Turnpike is a major transportation corridor which extends aeross Ohio
from Pennsylvania to Indiana, The turnpike Is a toll road which was construeted and s
currently maintafned by the Ohio Turnpike Commission without public or Federal funding.
The highway wss opened in October 195 and has been Incorporated into the National
System of Interstate Highways. The turnpike is 241.6 miles long and has 19 interchanges,
The section of turnpike where the aceident ocourred Is designated as Interstate 80,

The roadway s a four-lane divided highway with two eastbound lanes and two
westbound lanes divided by a 40-foot-wide grass median., The road consists of two
12-foot-wida traffic lanes constructed with reinforced Portland cement conerete that has
been resutfaced with an asphaltie concrete. The paved shoulders are 8 feet wide at the
median and 10 feet wide on the shoulder. All of the mainline roadway has been resurfaced
at least once,

The construetion project at the uceident site had been contracted to make roadway
repairs, to improve the guardrails, and to resurfuce the existing pavement. The project
encompassed an 11.8-mile section of the turnpike from milepost 132.2 to milepost 144.,0,
The project was divided into seven work zones using seven existiny permanent erossovers
and requiring the construction of one new crossover. The work zones rangad from 0.56 to
2.40 miles In length, In zone three, whera the aceldent occurred, the westbound traffic
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lanes had heen closed for resurfacing, All westbound traffic had besn diverted into the
castbound lanes just west of the service plaza at milepost 140. The eastbound ianes were
tampcorarily accommodating two-way traffie,

The uccident occurred about 0.2 mile past milepost 137 and 120 fest inte g
-spiral horlzontal right-hand curve fn the eastbound direction, The eastbound travel
lane had a grade of +0.147 pereent and superelevation varying from 3/18 to 7/16 fneh ger
» The pavement markings in this usreg consisted of a white dashed lune line for the
centerlina. (See figure 6.)

There were several deep gouge marks present in the psvement surface near the
point of impaet, Tire marks matching the tire tread width of the van were visible f¢ the
westbound lane, They were 84 feet long and extended from the westbound lane shi:htly
into the eastbound lane near et of dual tire marks i the
westbound lane. These mark
the point of intersection wit

Safety Board investigators reviewed the Traffie Control Plan (TCP) established by
the Ohio Turnpike Commission for the construction project. The traffic control devices in
work zone three were in conformance with requirements in the Manual on Uniform fraffic
Control Devices (MUTCD), 2/ with the exception of some sign mounting heighits and
messages. The work zone did not have a temporary double yellow centerline which is
recommended in the MUTCD for typical two-way construction work zones. Although the
temporary double yellow centerline is recommended, it is not a specified requirement in
the MUTCD for construction work zones. The TCP &lso specified that no two consecutive
work zones be clzsed to traffie at the same time, and that normul operation of the
turnpike would be necessary during weekends and high-volume summer months. The TCP
did not specify highway lighting in this construetion project,

Metzorological Information

There was no precipitation or other weather condition which would have influenced
the accident., Tha lemperature was 61° F, visibility was 15 miles, sunrise was at
6:12 a.m., and civil twilight 3/ began at 5:40 a.m, The investigating officer of the Ohio
State Highway Patrol (OSHP) said that the weather was clear and dry and the amblent
light did not require the use of headlights.

Medical and Pathologrical Information

An autopsy report released by th- a--0jer of Loral. Cuuntr, Ohio, attributed the
ne

cause of death of the van driver to mas-ive head Injuries sustained durirg the crash,
There was no evidence of preexisting eardiovascula; problems or other medical conditions
which would have cgused incapacitation, A toxicologie 1 anniysis of the driver's blood was
negative for aleohol,

The coroner's report Indicated the cause of death of the five pussengers was either
massive head injurles or skull fractures sustained during the erash,

2/ The MUTCD Ts published by the Federel Highway Administration, U.S. DOT, 1978 and is
the approved national standard for all highways open to public travel [n accordance with
Title 23, U.S. Code, Sections 109(b) and 402(c) and 23 CFR 1204.4,

3/ Civil twilight is the interval betweon sunrise or sunvet and the time when the true
position of the center of the sun Is ¢° below the horizon, at which time stars and planets

of the first magnitude are fust visible and darkness forces the suspension of normal
outdoor activities. (Smithsonfan Mataorological Tables, Sixth Rovised Ldition -1851.)
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Tractor Penetration

R — Restrained
NR — Not Restrained
T — Trspped
E — Ejocted
F — Female
M - Male

Pigure 9.—~Van seating diagrains,




PHWA Docket No. 79-31, Notice 2, Octoher 16, 1980 (45 PR ¢8664) proposed that
23 CFR 630.1010(1) be revised to state:

Where two-way traffic must be malntained on one rcadway of a normally
divided "highway, opposing traffic shall be Separated with positive barrlers
(concrete safety-shape or spproved alternate) throughout ths length of the
two-way operation ineluding transition areas, Where projec! conditions are
such thut the edded risk of using cother types of separition devicas s
coiisidered minimsl, drums, cones, tubular markers, or vertie al panels may be
used in place of positive barrlers. The use of striping an§ complementary
signing alone is prohihited.

The construction work zone where the accldent occurred was not subject to Federal
regulations and did not havs to comply with any of the requirsmerits specified,

ANALYSIS
The Accident

There was no evidence of preimpaet mechanieal deficlancies on either vehicle which
might have contributed to the accident, Although the posterush inspection ravealed that
the tractor's front-axle service trakes were out of adjustment, the tractor's drive-axle
and semitrailer service brakes were properiy adjusted and .apebls of stopping a vehicla
welghing 60,000 pounds (3 axles x 20,000 pounds), Sinece the combination vehicle only
welghed 36,225 pounds, the overall breking capacity of the properly adjusied service
brakes was more than sufficlent to stop the combination vehicle during norraal and
emergency driving maneuvers,

Based on the witness stataments and physical evidenca at tia seene, the Cafety
Board concludes that the van pawsed through the trensition area and traveled about
0.2 mile before moving into the wastbound traffic lane of the two-way construction zone,
He traveled apgroximately 400 feat (5 8aconds at 3% mph) 4/ within the westbound lane
bsfore fmpact oceurred, During this time perlod the van foreed an oncoming westbound
csr off the roadway, the van continues eastbound fn the wrong lane until its driver saw
the combination vehicle shend, After percelving the danger, the van driver and the
truckdriver applied thair brakes and attempted to stear to the right to avoid a collision.

Becauvse there was no significant frontal impaet damage on the van, inftlal contact
probebly oceurred between the left-front fender panel of the van and the left-front
headlamp panel of the tractor, Upon impact, the van ceased all forward motion and was
pushed rearward into tha eastbourd traffic lane, During this movement, the tractor's
front bumper progressed rearward Into the left sido of the van's passenger compartinent
extracting the driver's door and pushing the body components 8 1/2 feet rearward and
inward, The van finally separated from the tractor end came to rest on the south shoulder
of the esstbound lane. The combination vehlcle continued west about 45 feet past the
Inftial point of Impuct befors coming to rest, During the collisicn, the tractor jackknitad
to the left, The combination vehiele came to rest headed west in a jackknifed position
straddling both lanes of the undivided roadway.

4/ Time = ii%:%g.‘g‘-?ﬁ = 'ﬁﬁ‘%i?’gﬂ?:‘f‘m = 5§ seconds; where 56 mph = 80.8 feat/second.




The van and combination vehlicle laft 84 and 75 feal of skidmarks, respectively, up
to the point of impact, ising the conservation of momentuin theory, the Safoty Board
calculated that the van was traveling about 55 mph at the tire its dviver applied brakes,
At impact the van had decelarated to & caleulated spead of about 368 mph, Concurrently,
the combination vehlicla was traveling westhound at a calculated speod of about 44 mph
before the truckdriver appliad brakes.$/ At¢ impuact, tha combination vehicle had
gecalerated to about 29 moh, The closing speed for the two vahlclas was caleulated to be
about 85 mph (95.3 feet/second) at Impact, Assuming tha prefmpact speeds for the van
and combination vehicle were 5% mph (80.” feot/second; and 44 mph?u.s feat/second),
respactively, the following time/distance calculations vare datermined:

Preimpact Van distances Comblrntion vehicle Vehicle
time west of impaat distance caat of irnpact separation

—— (Teet) (feet) _{fect)

At 1 sac 80.7 84.5 145.2
At 2 sec 161.4 129.0 2904
At 10 sec 807.0 845.0 = 1,452.0
At 15 sec 1,210.5 907 .5 - 2,178.0
At 20 sec 1,614.0 1,390.0 3,004.0

The terrain was relatively flat in the accldent ares and the amblent lighting
conditions were bright enough to permit driving without hesadlights, Howevar, as the
combination vehicle entered tha aceident curve, approximately 20 seconds firom impact, it
is unlikely that the truckdriver could have accurately determined in which traffic lane the
van was traveling. The truckdriver probably could not huve realized the danger until he
was only 15 seconds from impact, when his ecyeholght should have provided an
unobstructed view of Lthe van. (See figure 10.)

The van driver was neither alert nor deiving defensivaly. He c¢rove his vehicle on the
wrong side of the roadway until impact, and forced s passenger car preceding the
combination vehicle to drive off the roadway in order to avoid a collision. There is no
evidence to suggest that the van deiver took any avasivae action unti) he was confronted
with the combination vehicle occupying the same lune of fravel, After recoynizing the
danger, the van drivar onlf had about 1.84 seconds 6/ to execute an avasive steering and
braking maneuver before impact. This was insufficlent time to avold the ccliision, The
Safaty Boeard concludes that the van d:iver was operating his vehicle in an inattentive
manner and failed to recogniza the dangar until it was toc lata.

The Safety Board also concludes that the van driver probably was not ircapacitated
before Impact since he did initiate an avasive inenuever, The autopsy and toxicological
test results did not disclose any avldence of medical conditions which might have
incapacitated him, Ha was In good health, and there is also no evidence to suggest that
the vian delver's actions might have baen Influsnced by personal disorders ¢r suleldal
intentions. The driver had rested the night before, had been driving for only about 3 hours
up to the time of the accldent, and had been eating and d'lnklng juleoa about 13 minutes
before the collision. It is not likely that the van driver was oxperlencing extreme fatigue,

6/ Speed determinailon was calculnted based on postimpact transmission position,
maximum governed ongine rpm, drive-nxle tire slze, und raat-axle ratlo,

%i_/ 1.09 seconds (84 feet 80,7 feat/second) + 0.75 second (for brake system to activata) =
.84 seconds,
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Figure 10.—Aerlal view of accldent site showing: (a) point of impaeot,
(b) position of tractor-semitsalier 20 zeconds (1,390 feet) before Impaect,
() position of van 2 saconds (1,614 feet) before impact,
(d) position of tractor-gsemitrailer 15 seconds (967.5 feat) before impact, and
(o) position of van 15 seconds (1,210.5 feet) before impact,

Survival Ampecis

The tractor of the comnbination vehicle penetrated the passenger compartment of
the van during impact, Six of the Seven occupants died from severe head Injurles resulting
from secondary impacts with the deformed sheet raetal and Interior body corponents.
The surviving passenger was sitting in the right-front seat, an area wheve minimum
deformation occurred. Tha use of the avallabls occupant restraints probably would not
have had any beneticial effect in this accldent because of the severe dynamie Impaet
loads end tractor penctration of the passenger compartment. Even though the van driver
was restralned with a combination lap and shoulder harness, he did not suriive the
intrusion of the occupant space by the tractor,

The Highway

While there are no applicable national accldent st»tisties avallable for two-lane
undividyd construction zones, natlonsl statistics do indicate that two-lane roadways
experlence higher asccldent rates than divided interstate roadways, Interstate-type
highways have about one-half the fatal accident rate and ehout one-third the injury rate
of \wo-lgna, two-way roadways. Oie reason for sefer travel on Interstate roadways Is the
positive separation of two-way traftic by @ median and/or barriers,

In the construetion work zone wherae tha acoident oceurred, the westbound lanes had

boen teimporarily closed, Al westbound traffic was beLTF diverted and the e¢astbound
lanes wer'a tecommodating two-way traffic. When taormally divided highway is reduced
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to a two-lane, two-way situation, rheasures should be taken to maintain the safe driving
conditions axpected by the public when traveling on a divided interstate roadway.

There was no positive separation of the eastbound lanes in the construction zone to
insure that two-way opposing traffic would remain within their proper lane, If positive
separation, such as barriers, drums, cones, or verticsl panels, were not feasible, then
temporary streiping should have been be used in conjunction with appropriate warning signs
and dellneation devices to clearly Indicate the required vehicle path. The Ohfo Turnp%ke
Commission opted to use dashed lane lines and complementary warning signs in the
construction zone. The use of dashed lana lines may not have slerted the driver that ho
was In a temporary two-way opposing traffic situation, especlially during early morning
hours, The same type of pavement markings were being used as a lane division line on the
divided highway prior to the construetion zone,

The MUTCD recommends that the double yellow centerline be used in conjunction
with other temporary delineation devices, such as raised pavoment markers, in
construction zones to denote the Intended vehicle path. The double yellow centerline
denotes the separation of traifie traveling in opposite directions, and the raised pavement
marker provides a visual/uudible indication to drivers that cross into enother traffic lane.
Raised pavement merkers are normally mere visible to drivers than dashed lane lines,
especlally in inclement weather conditions. Tho use of dashed lane lines in lieu of the
normal double yellow centerline may have confused the van driver and led him to falsely
assumae that he was still on the divided roadway,

The Ohio Turnpike has been incorporated into the National System of Interstate
Highviays. Because the turnpike's construction and maintenance is financed solely by
private revenue, it is not subject to any local, State, or Federal guldelines ar.d regulations
applicable to construetion and maintenance projects. The highway industry associations
and organizations rapresenting toll roads and turnpikes of this type heve not adopted any
uniform body of guidelines for highway improveraents, although most adhore voluntarily to
the applicable standards of the State involved. Transportation orgenizations should
davélop and adopt uniform voluntary stend.rds with respect to signing, markings, and
separation, such as those in the MUTCD, which will be applicable to all phases of design,
construction, and maintenance of highways not fundad with publie revenue or subject to
publie regulations,

The Safety Board investigated a similar accldent in August 1979 in which a
westbound tractor-semitraller sideswiped an enstbound traactor-semitrailor and then
struck an eastbound motor home on Interstate 80 about 30 miles northwest of Laramie,
Wyoming. 7/ Int.rstate 80 was under construction and both eastbound snd westbound
traffic was traveling on the undivided two-way wastbound lanes. Two persons in the
westbound truck end six of the seven persons in the motor home were killed,

Just as in the Cleveland accldent, there was no positive separation of traffic—only
dashed white iane lines—in the construction zone. There was no Pederal funding involved
in either of thase construction projects. The FHWA's S8aptember 17, 1879, emergency rule
would not have voplied to the Wyoming 1-80 construction project since 23 C:FR 630.1010
applies only to Federal-ald projects and is not retroactive,

7/ Highway Acé™™.nt Report—"Multiple-Vehicle Collision in a Construetlon Zone, U.S,
Interstate 80, nea: ..aramia, w¥omlng, August 22, 1979" (NTSB-HAR-80-1), |

8/ In Ueu of existing chiannel!z

ng devices (.0, drums, barrels, barticades, vortical panels,
Tlaxible tubes, ete.).




AS a result of the Safety Board's investigation of the Wyoming aceldent, the
following recoinmendations were ntade to tho FHWA concerning construction zones:

Expund the Emaryency linal Rule, 23 CFR 630.1010 to apply to gli
construnstion and malntenance zonas on divided Federal-ald roads,
(H-8(1~9)

Promate the development of a traftic control device [8/] to fill the gap
betwean the shaped concrete barrler and traffio cones to serve as a
continuous visual barrler to soparate traffic in work zones, (H-80-11)

The FHWA's responsas to recommendation H--80-9 was, In parts

The PHWA does not agree that it Is sgpropriate to eéxiend the emerg4ncy
final rul» revising 23 CFR, Part 630, Subpart J (FHPM 6-4-2-12), This
Mvision to previously adopted regulations concernl
safely in highway and street work zones and is intended to ap

Federal-a'd orojects,

An alternativa approach has already been Initiated by FPHWA,
Advance Notice of Proposed Rulemaking was

The Safety Board has been informed by FHWA officlals
C

the MUTCD and incorporate these provisions is being delayed until the fins! rule on 23
CFR 630.1010 in order to Insure compatible language, The final

y on 23 CFR 63C.1910 s pending clearanze through the FHWA, The Safaty
Board strongly supports a change in the MUTCD to Incorporate provisions fop positive
separation of two~way traific on g normeally divided highway. The Safety Board itrges the
FHWA to expacite the approval of the propased rulamaking,

The FHWA's response to recommendation H-80-11 was:

It 1s very difticult to promote a device which has not been clearly
Idantified ana pessibly not invented, The IFHWA continues to fdentify
needs and develop solutions to Improve work zone safety, With an active
and continuing research end development program in the ares of work
zone safety, tha PHWA has the ability to Identity, test, improve, and
promote the use o! new devices suitable for delineating a work zone, We
are unaeble to respond positively to all the idens impliclt In this
tecommendation; however, we belleve We have programs which wilt
accomplith the same end results, 10/

8/ In Tleu™ ol exMting channelizing devices (i.e, drums, bareals, barricades, vertical
panels, flaxible tubes, ete.),
§/ October 8, 1980, letter from Fedural "ighway Administrator to the Natlonal
m,ang%rtation Safety Board.
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The FHWA Office of Research has proposed a project titled "Development of a Low-
Cost, Low-Maintenance Channelizing Device." under Project 1Y, Tralfic Management in
Construction and Work Zones. Tha Safety Board beiieves that this accidant once again
demonstrales the need for a safe, inexpensive, lightweight, strongly anchored, structurally
sound, small-based device that vould function as a barrier separating trafiic flow. The
Safety Beard bellaves that In order to acer plish the end result referred to in the above
rasponse, the FHWA should expedite the proposed project,

CONCLUSIONS
Findings

1. Thero is no evidence of preimpact vehicle deficiencies which might have
contributed to the accident.

2.  The van driver was operating his vehicle in an inattentive manner,

3. ‘There Is no evidence to suggest that the van driver was elther fatigued or
incapacitated before straying into the opposing traffic lane.

4. 'The van wss traveling about %5 mph at the time its driver first saw and
1eacted to the presence of a combination vehicle in tie same lane. The
combination vehicle was traveling at approximately 44 mph before the
truckdriver saw the van and appiied his brakes.

The use of the available occupant restraints by the van pessengers probably
would not have had any beneflicial effect in the accident.

If a delineation devica (l.e. raised pavement markers) had been used in
confunction with a double yellow centerline In the construction work zone, the
van driver might have been alerted and stayed within his proper traffic lane.

. If positive sepatation devires had been used in the construction work zone, the
van deivar probadly would have stayed within the proper lane of tratfic and not
struck the combination vehicle.

Highway incustry assoclations should adopt uniform voluntary standards, such
as those in the MUTCD, with respect to signing, markings, and separation
which will be applicable to all phases of the design, construction, and
malntenance of highways funded by private revenue,

The FHWA should initiate setion to promptly adopt the proposed rulemaking
which revises the MUTCD s8nd inccrporates the provisions outlined fn
"Bmergency Final Rule, 23 CFR 630.1010."

10, The PHWA shovld expedite the proposed research project entitled
"Development of & Low-Cost, Low-Maintenance Channelizing Nevice."

Probabla Causo

The National Transportation Safaty Board determines that the probable cause of this
accidont was the fallure of the van deiver to maintalin his vehicle within the proper traffic
lans, Contributing to the csuse of the accident was the lack of positive separation of
opposing traffie in the construction work zone,




RECOMMENDATIONS

As a result of ity investigation of this ac:ident, the National Transportnation Safety
Board made the following recommendations;

-=~to the International Bridge, Tunnel and Turnpike Assoniation and the Amarican
Road and Transportation Builders Assoclation:

Develop and adopt voluntary standarcs similar to those required in the
Manual on Uniform Traffie Control Devices by the Federal Highway
Administration with respect to signing, markings, and separation which
will be applicable to tha design, construction, and maintenance of
highways funded by private revenue but intended for publiec use. (Class
I, Priority Action) (H-§2-8)

=~to the Ohlo Turnpike Commissions

Develop and implement an oparational policy that will insure that when
the turnpike carries two-way traffic in a construction zone, positive
barriers and/or drums, cones, or verticsl panels are used to maintain
separation of the two-way traffie. If positive barriers or other traffic
lane channelization devices ure not practical or feasible, use delineation
devices, such us raised pavemant markers, in econjunetion with
temporary solid double yellow centerlines to separate two-way traffic,
(Class H, Priori ty Action) (H-82-7)

~~to the Fedaral Highway Administration:

Promptly adopt the final rule changing the Manual on Uniform Traffic
Control Devices to incorporate the provisions of the "Emergency Final
Rule, 23 CPR 639.1010." (Cluss IT, Priority Action) (H-32-8)

Expedite the proposed research project titled "Development of a Low-
(Cost, Low-Maintenance Chennelizing Device.” (Class 1, Priocity Action)
H-82-9)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/8/ JIM BURNETT
Chaleman

/8/ FRANCIS H. McADAMS

Member

/s/  PATRICIA A, GOLDMAN

o

aember

/s/ Q. H. PATRICK BURSLRY
ember

March 24, 1982
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APPENDIX

INVESTIGATION
Investigation

The National Transportation Safety Board was notified of the accident at 8130 a.m,
on July 22, 1981. Investigators were dispatched from Washington, D.C, Headquurters on

July 22, 1981, Safety Board investigators were assisted by represantatives of the Ohio
State Highway Patrol and the Ohin Turnpike Commission,

Depositions/Hearinzs

There were no depositions taken nor u hearing held in conjunction with this
Investigation,






