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Abstract

By 3:05 p.m., e.d.t., on June 20, 1977, traffic had backed up and stopped in the
right lane of 1-283, eastbound, just south of downtown Atlanta, Georgia, and weat of
a conatruction zone which was located on connecting I-75 southbound. An eastbound
Cates Trucking, Inc., tractor-semitrailer combination vehicle approacied the standing
traffic at between 35 and 45 mph and collided with and overrode the last automoblle
in the queue. The automobile was pushed into the vehicle ahead, end two other
vehicles to {ts front were subsequently involved. No fire ensued. Four parsons in
the autowobile were killed, and one was hospitalized: a second driver received minor
injuries.

The National Transportation Safety Board determines that the probable cause of
this accident was the failure of the truckdriver to muintain the proper level of
attentlon to the driving task and perceive the standing vehicles on the roadway and
stop his vehicle short. \The Safety Board believes that the driver's inattention to
the traffic in front of him may have resulted from fatigue. JContributing to the
accident was the failure of the Georgia Department of Transportation to implement
existing standards and guidelines for controlline tvaffic through construction zones,
wvhich permitted a 3 1/2-mile backup of slow moving and stopping traffic.
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

HIGHWAY ACCIDENT REPORT

Adopted: September 14, 1978

CATES TRUCKING, INC., TRACTOR-SEMITRATLER/
MULTIPLE~VEHICLE COLLISION AND OVERRIDE
1-235 ATLANTA, GEORGIA
JUNE 20, 1977

SYNOPS1S

By 3:05 p.m., e.d.t., on June 20, 1377, traffic had tacked up and
stopped in the right lane of 1-285, eastbound, just south of downtown
Atlanta, Georgia, and west of a construction zone located on connecting
1-75, southbound. An eastbound Cates Trucking, Inc., tractor-semitrailer
combination vehicle approached the standing traffic between 35 and 45 mph,
and collided with and overrode the last automobile in the queue. The
automobile was pushed into the vehicle shead, and two other vzhicles to
its front wera subsequently involved. No fire ensued, Four persons in
the automobila were killed, and one was hospitalized; a second driver
wvas injured slightly,

The National Transportation Safety Board detemmines that the probable
cause of this accident was the failure of the truckdriver to maintain
the proper level of attention to the driving task and perceive the
atanding vehicles on the roadway and stop his vehicle short. The Safatry
Board beldaves that the driver's inattention to the traffic in front of
iim may have resulted from fatigue, Contributing to the accident was
the failure of the Georgia Department of Tramsportation to implement
existing etandards and guidelines for controlling traffic through conatruc~
tion zones, which permitted a 3 1/2-mile backup of stow moving and
stopping traffic.

INVESTIGATION

The Accident

On the afternoon cf June 20, 1977, closure of a through lane in a
construction zons cn southbound I-75 south of the city of Atlanta,
Georgia, resulted in traffic delays on that roadway. As traffic volumes
incrcased, by about 3:00 p.u...l the congastion caused traffic to back
up theoughout the I-75 southbound construction £one, as well as on the
secticn of I-75 southbound bafore the construction zonae. The area
{neluded the I-75 and 1I-285 interchange which was located just southeast

I7 AI1l times herein are eastern daylight time, unless otherwis: indicated,




of the Atlanta International (Hartefield) Airport., That congestion
resulted in the formation of a queue back through the anceleration lane
from the 1-285 eastbound to the I-75 southbound connecting ramp. The
queue then extended up the ramp, past the anceleration lane of 1-285
eastdound, and onto the I-265 eastbound right through lane for about
1/2 wile west of the interchange. (See figure 1.)

As traffic slowed to a stop, the last vehiclee to join the standing
queue in the right through lane on eastbound I-285 were, firet, a Plymoutl:
Fury towing a camper-trailer (hereafter known as Vehtcle 1), then, a
Volkewagen sedan (Vehicle 2), third, a Dodge Polsra towing a camper-
trailer (Vehicle 3), and finally, a Chevrolet Vega Kammback stationwagon
{Vehicle 4).

A Cates Trucking, Inc., tractor-semitrailer combinatfion vehicle
(truck) was following behind Vehicle 4, The truckdriver estimated that
he was traveling between 30 and 40 mph to keep pace with the slowing
traffic some 2 1/2 to 3 car lengths behind Vehicle &, when he glanced up
at & low flying afrcraft. The driver stated that when he looked back to
the roadway ahead he realized that traffic was not moving., Although he
stated that he attenpted to stop the truck, there was no evidence of
precrash braking by che truck,

The truck struck the rear of Vehicle 4 and cospletely overrode it}
its front vheels came to rest on the hood of that vehicle, The momentun
of the truck forced Vehicie 4 into the camper-trailer being towed by
Vehicle 3. Vehicle 3 woved forward and struck Vehicle 2. 8ince the
vheels of Vehicle 2 had been turned to the left in anticipatisn of a
lane change, it sideswiped the left rear of the trailer being towed by
Vohicle 1, crossed the passing lane, and came to rest in the median,
Vehicle 3 and its tratler came to rest across the two eascbound lanes of
1-283. Vehicle 4, which was lodged under the truck, came to rest in the
Clark Howell Highway exic¢ lane. (See figure 2.)

The weather wvas clear and the roadway dry.
Injuries to Pareons

Injuties Drivers Pasgssenpexs Other

Fatal 3 0
Non.fatal 1 0
Minor/No:re , 6

All fatally injuved perrons veita occupants of Vehicle 4. The sole
survivor, & 9-year-old female, was seated in the center of the rear
neat, fihe recaived modorate injuries and was hospitalired.
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The truckdriver, the four occupants of Vehicle 1, and the four
occupants of Vehicle 3 were not injured; the driver of Vehicle 2 wvas
injured slightly. None of these were hospitalized.

Vehicle Information

The truck was owned by Cates Trucking, Inc., of Swayzee, Indiana.
The vehicle was being operated by Cates under a trip-lease agreement
with J, H. Ware Trucking, Inc., of Fulton, Missouri, a for-hire cuarrier
authorized by the Interstate Commerce Commission.

The tractor was a 3J-axle, 1966 Mack, conventional cab Model R-609ST.
It wvas equipped with a 675-cubic-inch, 6-cylinder, 237-HP diesel engine,
with alr-mechanical brakes, and with a Maxidyne 5-speed transmission.

The semitrailer was a 2-axle, 1969 Fruehauf, 40-foot, dry freight-
type van. The van was carrying a combination cargo of paper magazines
and tomato products weighing 44,001 pounds. The gross vehicle weight
{(GVW) of the truck was approximately 70,000 pounds. All tires on the
unit were 10.00 x 20 and had tread depths of more than 1/8 inch,

Postcrash inspections revealed that the truck was well maintained
with no apparent mechanical defects., The brakes were found to be in
good condition and properly adjusted. Postcrash inspection of the other
four vehicles revealsd no significant mechanical defects.

Damage to Vehicles

The truck sustained some damage to fts undercarriage. Some deformation
of the front bumper, grill, and fenders on both sides was also visible,
(See figure 3.) The senitrailer was not damaged, and the combination
unit was driven soon after being vemoved from the acciuent aite,

Vehicle 4 was destroyed. (See figure 4.) Vehicles 2 and 3 were
damaged moderately. Vehicle 1 was driven from the accident site with
only minor damsge. (See Appendix for a detuiled description of vehicle
damage.)

Driver Information

The 27-year-old truckdriver had been employed by Cates Trucking,
Iac,. since Januaty 1977. He held a valid Iadiena chauffeur's license
ar required for the operation of & vehicle of the truck's size and
welght configuration, Indiana authorities reported no traffic violation
convictions on his driver's record. The driver stated that before this
accident he had been involved in one accident in 1972 and since had no
additional 1incidentu.
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Investigation by BMCS inveatigators revealed that the truckdriver
had less than 1 year of regular driving experience with this type of
vehicle in interstate service,

Between July 1976 and January 1977, the driver was cmployed by
Building Units, Inc., of Gas City, Indiana, as a plant worker and truckdriver.
In this poaition, he drove a tractor-semitrailer to make deliveries in
Indiana, Ohio, and Illinois. From January 1977 until the time of the
accident, the driver was employed by Cates Trucking, Inc., Ariving units
aimilar to the truck involved in this accident through the Eastern and
Southern States.

The truckdriver's training and experience consisted of completion
of a commercial driving school course in December 1974 and employment as
a comercial driver since July 1976, The driver had in his poesession
r. medical examiners certificate as required by the Federal Motor Carrier
Safety Regulations (FMCSR) Part 391,41, which states that he was qualif’ed
to drive in interstate commerce. The medical certificate bore the
signature "Gene C. Locker, M.D." Further {nvestigation found no such
doctor at the address given. A Dr. Gene C. Laker was located in Fort
Wayne, Indfana$ however, Dr. Laker stated that he had not examined the
truckdriver and that the signature on the medical certiffcate was not
his. Pollowing the accident, the truckdriver was ~iven a physical
examination by a Marion, Indiana, physician, who fcoad him physically
qualified to drive in interstate commerce and who signed a certificate
to that effect. The Safety Board attempted to determine the source of
the false certificate, hut the truckdriver refused to discuss the matter
with invastigators,

Additfonally, the driver's employment file at the carrier was
incomplete, Missing from this file were the driver's written examination
certificate, past driving violations certification, record of driver's
iicense check or background investigation of the driver's past driving
experience or training, and his road driver's certificate. These documents
are required by FMCSR Part 391.51,

On June 19, 1977, the truckdriver drove the tractor from the Cates
terminal in Swayzee, Indiana, to Kokomo, Indiana -~ about 16 miles --
where he picked up the loaded senitrailer. The cargo was destined for
Tampa, Florida, with an intermediate drop in Jacksonville.

After reviewing the times and distances shown in the driver's log,
the Safety Board reconstructed what it believed to be a more accurate
record of the driver's trip. The reconstructed record is based on service
receipts, witness statements, and trip records.

The following 1s a chronological listing of the dri{ver's times and
activities taken from the driver's logs compared to the reconstructed times
and activities:




Driver’s logs _ Computed Time Data

Date Tiae Activity Time Activity

June 19 2:00 p.m. 2/ End 8 hours off duty 12:00 Noon End 8 hours off
duty

2:00-6:00 p.m. On cuty driving 12:00-3:00 p.m. On duty driving

6:00-7:00 p.m. Off duty 3:00-4:30 p.m. On duty {(not
driving)

7:00-9:30 p.m. On duty driving 4130-7:30 p.m, On duty driving

9:30-12:00 Mid Off Duty 7:30-10:30 p.m. On duty (not
driving)

10:30-12:00 Mid On duty driving
June 20 12:00-12:2) a.m. Off duty 12:00-12:30 a.m. On duty driving

12:30-2:30 a.m, Oa duty driving 12130-6:16 a.m. On duty (uct
driving) 3/

2:130-9:30 a.m. Off duty 6:15-7:45 a.m. On duty driving

No further entries 7,45-12:00 Noon On duty (noc
driving)

12:00-2:00 p.m., On duty driving

At the time of the accident, the truckdriver had driven about 608 miles
following his lsst period of ! comsecutive hours off duty. During this
26-hour period, he had been continously on duty and had been driving for
11 1/2 hours. The truckdriver exceeded both elements of the FMCSR daily
driving hour iimitatfons. FMCSR 195.3(a) states, "no motor carrier shall
permit or require uny drive. used by it to drive nor shall any such driver
drive for any period after havin; been on ducy 15 hours following 8
consecutive hours off duty...." £/ He had driven more than 10 hours
following 8 consecutive hours off duty and had driven 3 1/2 hours after
having been on duty for 15 hours,

2/ A second log carried by the driver showed a 3:00 p.m. starting time on
6/19. The driver stuted that 2:00 p.m. was the correct time &s shown
in the one log as related above.

3/ Included about 5 hours slecp across seat of tractor. This is not
recognized by FMCSR as '"sleeper berth" timwe, Other time spent eating
or gervicing truck.

4/ 49 CPR 211,1, Octobar 1, 1976, with ancillaries.
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Vehicle 4 was driven by a 17-year-old femule. She and the four
other occupvwi, ages 9 to 18, had been traveling about 6 hours on the
day of the accident. The drivers of Vehirles 1 aud 3 weva, ruspectively,
42- and 48-year-old males traveling with their families; they had been
traveling since 9:00 a.u. on the day of the accident., The driver of
Vehicle 2 was a local 25-year-old male. All the drivers of the four
vehicles were propezly licensed.

Roadway Informstion

Interstate 285 is a 62-mile, limited-access highway that circles
Atlanta, Georgia. Through the accident area, it ran east and west.

Of ‘the wore than 40 interchanges on I-285, those intersectiug
Interstates 75 and 85 experience some of the heaviest volumes of traffic
in the system, I-285 provides a nearly cqual-distance alternacive to I-75
which traveles ¢hrough the center of the metropolitan area. Four of the
five vehicles involved in this accident were using I-285 as an alternative
to I"?So

The roadway at thu accident site had two 12-foot bituminous-paved
through lanes in each direction. The eastbound and weatbound traffic
was separated by a 40-foot median, which consisted of 30 feet of grass
and a 5-foot paved shoulder in each direction. In addition to the two
eastbound through lanes at the point of impact, there was a parallel
deceleration lane for the exit. (See figure 2.) The road surface was
in good repair.

At the Safety Board's vequest, skid vests were performed by the
Georgia Department of Transportation (DOT). A skid trailer, which
conformed to the req: irements of the American Society for Testing and
Material Methods (A3'M) R-274, vas ueed. The wet pavement tests conducted
at 40 wph ylelded an average skid number of 44.3 for the right eastbound
lane. This indfcates an acceptable coafficient of fraiction when compared
to the recomsended .kid number of 37. 3/

The point of impact wae located 2, 50L feet weat of the nosa of the
vaised concrate gore at the deceleration lane which traveled from I-285
east to I-75 south. About 3 miles beyond this gore, the constructifon
zgone lane cloaure began on I-75 southbound,

The accident site was on a ~1,198-percent grade and about 50 feet
east of tha end of a 300-foot crest vertical curve. The curve connected
the grade with a -0.314-percent grade. The site was about one-fourth of
the way into a one-third-mile~long, 1° horizontal enrve to the right,

57 Highway Safety Program Stiadard Manual No. 12, Saction III, Federal
Highvay Administration.




In addition to the standard regulatory and guide signs on I-28) in
the orea of the accident site, a numbor of warning signs referring to
the i~75 southbound construction zone were in place, The signing used
was in accordance with the recommended practices for types snd design
prescribed in Part VI of the Manual on Uniform Traffic Control Devices
(MITCD). 8/ At the time of the accident, a 48-inch x 48-inch advance
road construction sign with the legend "Road Construction 1/2 Mile' was
located about 420 feet west cf the puint of impact. It was mounted 6
feet above the ground and just south of the guardrail wh’ch bordered the
9-foot-wide shoulder. Other construction zone warming eigns were located
east of the accident site,

The posted speed limit on I-215 was 55 mph. Thare were no advisory
speed plates in place on any of the signs mentionad above, and there
were no posted speed reductions for any portion of the through lanes on
approach to or at the accident site,

The nondirectional avarage dafly traffic count between Clark Howell
Highway and I-75 on I-285 was 55,695 for 1977, Accident records for the
period frow 1971 through 1977 showed a total of 219 accidents in the
eastbound direction within 1 mile of the accident aite, A study of
accidents during the construction period compared to a similar perind
and during comparable time frames before the construction began showad a
similar percentage of eastbound rear-end accidents (67 percent before
va. 65 percent during).

An investigation of a similar site on I-285 showed no statistically
eignificant difference in the percentage of resr-end accideants at this
aite from expectad values.

The roadway aligmment in thins arca is such that aircraft in their
final approaches to runways 27 left and 33 at Atlanta International
(Hartsfield) Afrport uverfly the roadway at low altitudes. (See figure 1.)

The closing of all but one lane of traffic on I-75 -- a major
Interstate highway -~ with the resulting 3 1/2-mile traffic backup was
not in coupl}ance with Federal Highway Administration (FHWA) recommended
practices, Z/ the MUICD policies regarding construction zones, 5/ and
Higlway Safaty Progrem Standexd No. 12, "Highway Design, Conet  -tiom,
and Maintenance."”

&/ Manual on Uniform Traffic Control Devices, Part VI "Traffic Controls
for Streets and Highvays Construction and Maintenance Operstions,”
pp. 276~320, U.5. Department of Transportation Federal Highway
Administration (1971).

7/ FHWA T8-77-204 "0ffice Function Volums 1 - Traffic Contcols in
Construction and Maintemance “ork Zones," issued May 1977, p. 26.

8/ VHWA Manual on Uniform Traffic Control Devices.




The FIWA recommendet gractice of "Acceptable Levels of Service"
states, "There are nccasions whun the amount of traffic past a construction
site 18 not predictahle. When this occurs, a rule-of-thuml, to determine
how auck wtreev can be clossd 1is that no vehicls in either lane should
suffer more than a 90-sacond clelay,"

Another section of the Manual titled "Preeway Maintenance" states,
"Special consideration mvst be given to closing lanes for freeway maintenance.
In most urban areas freevay liunes cannot be closed during peak hours, and
closing lanes even during nonpeak hours often creates uxtensfve congestion.
Under these conditions night work 18 often done to meet maintenance needs.
Bofore daytime treeway lune closures, traffic patiern studies should be
made of closing a lane ot lines of a freeway to deteraine the consequences
of such closures. Whenever ponsible, freeway traffic shtould be allowed
to proceed past the werkuite at: normal speeds or to adjust voluntarily
to lower spreeds as rejuired."

Section 6E~1 of the Manual states that the primary function of
traffic control procaduras 18 to wve traffic safely and expeditiously
through or around work arers. Eection 6F-\ statas, "A major consideration
in the establichment of traffic controls is the vehicular speed differentials
vhich exist and the liaired time for drivers to safely react to unusual
conditione.” Section 6P-6 atates that the objective of traffic control
in maintenance and construction areas e to allow a free flow of traffic
by .keeping the maximum number of lanes open to traffic at all times.

And finally, Standard No. 12 gtates, "Where feasible, construction,
and maintenance operations vhoiuld be limited to off--peak hours on high
volume roadways. Peak-hour restrictions on road work activities can
vaterlally reduce traffic coangestion and ite assoclated hazards. Savings
in construztion costs should aot be the only criteria for determining
project sequencing, These costs must be weighed against the increasnd
- delay and hazard created by interrupting the safe flow of traffic,"

Medical and Pathologicil Information

Each of the four occupants in the front and rear outboard posftions
of Vehicle 4 nuatained fatal massive hesd traumas. The passenger in the
center of the rear seat survived the accident and wus hospitalized with
moderate fnjuries.

Postcrash teats of the truckdriver by the polica revealed no alcohol
or drug involvoment. ftThere was no evidence to suggest that sny of the
other persons involved in the accident were under the influence of
alcohol or drugs.

Survival Aspects

Emergency personanl responded promptly. The fire department waa
the firei on the scene about 10 to 15 winutes after the crash. Personnel
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‘at the scene notifisd the dispatcher that a crane would be needed to
remove the truck since theve was a survivor in Vehicla 4, which was
crushed beuneath the tractor,

A cravler-loader in trunsport on I-285 waa used in an attempt to
11£t the truck-tractor. Rescuers were able to relieve some of the
waight of the truck-tractor from Vehicle 4 using this equipment. A
crane arrived 45 miunutes after the crash and removed the truck-tractor
from atop Vehicle 4. The sole survivor was removed and transported to a
local hospictal for treatment,

ANALYSIS
The Accident

Vehicle damage patterns, skid marks, and pavement gouges indicated
that the truck's front bumper squarely impacted the rear hatch of Vehicle 4,
just above ite bumper, The stopped Vehicls 4 was forced forward and
dowaword as the truck mounted f{t, leaving a &4~ tu 6-foot group of parallel
gouges where its frame components contacted the pavement. The 1ift of
the truck apparently resulted {rom the ramp-type structural configuration
and pattern of deformation of the rear of Vehicle 4.

Vehicle 4§ continued forward, struck the rear of the campor-trailer
being towed by Vehicle 3, and rotated clockwise about 40°, The tractor
cowplated ito climb cver Vehicle 4, crushing it dowmvard. As a resulrt,
the frame of Vehicle 4 began to gouge the pavement again.,

The tractor, still attached to the semitrailer and on top of the
automobiie] ocontinued forward for about an‘additicnal 100 feet. Both
vehicles came to rest across the right through lane and exit decelexation
lane of easthound I-285.

Pracrash Truck Operation

Considering the momentum transferred from the truck to the stopped
vehicles, its precrash speed was calculated to have been between 35 and
4S5 sph., Statesents by witnesses and the truckdriver and an evaluation
of the truck's performance choracterfstics indicate this to be a rcasonable
estimate. This range of speed was utilized in the analysis of the
precrash operation of the truck.

Statements by driver~ of othar involved vehicles indicate cthat
Vehicles 1, 2, 3, and 4 vere stopped in the through lane before the
coliision. Crash dynamics indicate that it is likely that the 2 1/2 to
3 car lengths vefarred to by the truckdriver was that gap between Vehicle 4
and the truck that existed when the truckdriver first became aware that
traffic ahead had stopped,




- 14 -

If the truck was an estimated 2 1/2 to 3 car lengthe (50 to 60
feet) behind the stopped Vehicle No. 4 and traveling at an estimated
35 to 45 mph (51 to 66 ft/eec), it was within 1 second's travel time
of the vehicle stopped ahead. In order to perceive and react to.§7e
stopped vehicle, the truckdriver would have required 2.5 seconds or
1.5 seconds more than was available to him. In this case, the evasive
action called for either a brake application to stop or steering into
the open left lane. The truckdriver, however, did not have time either
to get his foot on the brake pedal or to turn the steering wheel, There
was no preimpact deceleration; the absence of preimpact skid marks
further cubszantiates this conclusion. Calculations show that less
than 300 feet would have been sutficient for tha truckdriver to react
to the hasardous situation ahead of hix cud safely stop the truck. 10/
This would have required an estimated 7.7 geconds at 35 mph. A
controlled, evesive lane change to avoid the collision could have
required nesrly 350 feet 11/ and 6.8 seconds. This includes time to
react to¢ the situation as well as to actually complete the maneuver.

There were no obstrvctions for more than 1/4 mile to block the
truckdriver's view; how.vor, there vas the distraction of tha low-flying
aircraft. An examination of the reconstructed log indicates that the
truckdriver had been on duty for 25 hours at the tiwe of the accident
and had driven about 11 1/2 hours since his last 8 consecutive hours off
duty. Apparently, the only rest he had during the 608-mile trip was
tha 5 hours he spent sleeping across the seat of his tractor between
12:30 a.m. and 5:30 a.m, on the morning of the accident.

Therefore, based on the absence of preimpact skid marke at the
site, on the absence of obstructions to the truckdriver's view of the
queue, on the presence of the low flying aircraft, and on the reconstructed
log, the 3afety Board concludes that the truckdriver was operating at a
marginil level of attention due to fatigue and distraction,

Construction Zone Traffic Operotions

On tha day of the accident, paving oparations on I-75, southbound,
required that one through traffic lane be redirected onto a tempcrary
ehoulder lane in order to maintain two lanes of travel. About 1130
psm,, the use of the shoulder was stopped because of space restrictions
as paving operations approached an overpass., From this time on, only
one lane of southbound I-75 traffic vas maintained, This flow restriction
probably created the standing queue on the I-285 eastbound right lane.

97 A Policy on Geometric Design of Rural Highways," American Assueiation
;: :t&uc Highway Orficials, Washington, D.C., (1965), pp. 135 and 139.
i4.

O
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Probably, if the construction xone work had besn planned to comply
vith the guidelines set forth in Highvay Safety Frogrem Standaxd Ne. 12,
the FIWA's Traffic Control in Conatruction Zones, god the MUTCD, the
traffic backup on the two interstate routes could have been avoided.

The Georgis DT should review its maintenance policies and practices

and assurs that they comply with the standards and guidelines which have
been developed and propagated so that guch situations can be avoided.

The FEWA in 1te cversight role of the States should moaitor State conatruc-~
tion projects and encourage compliance with the Standard and established
guidelines. Efforts should be msde to assura that highvay saintenance
perecnnel and contractors are avaxre of and sake provisions in their
planning and work prcgrams for (1) identification of problem areas in
heavily traveled, high-speed highway zones, and (2) raerouting traffic or
working aiound the peak volume hours.

In recognition of the specisl problens associated with traffic
safety in constructicon zones, the Georgis DOT has created a traffic
engineering position specifically designated to oversee traffic operatious
and safety in construction zones. In May 1978, a full-time traffic
control engineer was appointed vithin the Department to design interstate
rosdvay work sites in Atlanta and monitor them.

Construction gones similar to those on I1~75 are rapidly bacowing
comsonplace on interstate highways for a number of ressons, Yirst, the
relatively common completion date of much of the system has resulted in
a coincidental repair and replacement schedule for many nections of the
tetwork., Secondly, for tha interstate system as well as sany of the
existing urban and rural freeway systems, growth in traffic voluwes has
required that facility capacitics be increased in order to provide a
deeirable level of service to motorists. And thirdly, technical advances
in operational and safety syatems have led to increased remedial construction
work on limited access and other major roadways currently experiencing
high traffic volumes.

Warning sign layouts in construction zones on high speed, heavily
traveled highways need to be designed for that specific use, Existing
signing and marking standards coneider the information needs of drivers
operating on rural, low-volume roadvays. 12/ These rural operations
usvally afford more stopping distance and lateral clearances to accommodate
for driver reactions. Additionally, the rural ares usually coatains
fever distractions snd control devices to compata for a driver's attention,
In spite of these differences, current traffic management strategies at
urban freeway construct sones are mere modifications of rural, low-
volume road standarde. .

12/ Wivaluation of a Prototype Safety Waming System om the Culf Fraeway,"
C. L. Dudek, ot al, Texas Transportalion Institute, Texas ASM
Univareity, Research Report 165-13 (July 1974).

13/ "Tratfic Managoment During Urbea Fresway Maintenance Opexationa,"
Research Propossl, Texas Transpertstion Inatitute, ‘Texas AMM
University, Research Study Mo, 2.18-78-228 (1977).




In recognition of these differences the Texas Transportetion Institute
(1T1) of Texas ASM University studied a system of real-time warning
nignals vhich were operationsl on the Gulf Freeway in Roveton in an
attempt to deal with driver sxpectations. By using paired looy detectore
tied to a digital computer, the system vas capalle of sensing stopped
traffic end urnmg drivera of adverse conditions shead. Tn a report
dated July 1974, 14/ the TTI concluded that the aystea waug & cost-
effactive means for reducing both primary and secondary accidents vhich
otcur as a result of stending queues. Additional research by 141 is
betng conducted to mtudy the adequacy of currant operational techniques
for signing at highway construction zones, 13/ Possible uses of resl-
tine warning systems are to bs included in this study.

This lstest research by TTI and other efforts are part of s progran
initlated by the FHWA's Office of Research., Tiho program fa aimed at
improving construction and maintenance zone operations, ircluding the
systen of signing and marking comatruction zones., This avd eiafllar
accidints emphasire the need for improved signing and wmarkings practices.

Yehicle Override

The rasults of the impact of the truck with the rear of Vehicle 4
domonstrates the severity of accidents which can be expected from less-
than-sdequate rear-end protection on vehicles.

The lower edge of the front truck-tractor lwaper was 20 inchas from
the ground and the top of tha rear automobile bumpar was about 19 1/2
inches above the ground. Tha resultant miematch in the heights of tha
bumpers allowed tha truck to first contact the body of Vehlcle &4 in an
area that was not structurally capable of withstanding such forces, If
the tvo bumpers had been compatible, the truck might not huve overtidden
the automobile with the crushing effect to the top of the hody of Vehicle
4 and ite occupants., However, the Safety Board camnot concludsa that the
fatalities would not have occurred had there been bumper to bumper
contact between the two vehicles.

Driver Supervision

Intarstate carriers should closely suparvise their drivers to
insure that they are conforaing to the hours of service regulationn,
Drivers who take advantage of lcng runs and lack of superviefon cruate
traffic hasards and should bu corrented by their supexrvisors. It 1is
true that drivers can falsify logs and that £t takes time and effort to
reconstruct actual trip conditions and travel times from recelpte and
waybills} however, it can and should bte dons. The Bureau of Motor
Carrier Safety must increasa ite survelllanca of motor cervier oparations
under their jurisdiction and assure that they ara in compliance with

Pln&ti«: of a Prototype Safety Waruing fiystem on the Gulf Preevay, op () .
15/ Traffic Managemsent ljuﬂng Urban Freeway Maintenarice Operations, op cit, .




sxisting regulations for driver qualifications and houxs ol ssrvice.
Rescurzes are often not available through State lav enforcement agencias
ox through tha Bureau of Motor Carrier Safety to enforce che cegulations,
The carrier must accept its responuibility for the conduct of ite drivers.
The degree of responoidility for the safe movement of ity vahicles

should be paramouat in a carrier’s planning and operatiouns.

~ tha Americsn trucking industry has an extensive safety organization
dedicatad to tha safety of truck operations and to the improveacat of
driver porformance. These programs include cooparative road patiols,
truck-st:op safety neatings, distribution of training and safety iiterature,
and truck "roadeos." The Arerican Trucking Associations, Inc. should
make more aggresnive and extensive usss of these prograus to lwprove
compliance with the regulations and to provide for safer operstional
programs through improved supervision,

CONCLUSIONS

Findings

1. Single-lane traffic through a construction zone on I-75 southbound
below the I-285 Interchange resulted in a queue of vehicles in the
right lane of I-285 eastbound,

A trick, whose driver was inattentive because of distraction and
fatigua, approachud the queue,

Low flying aircraft diverted the truckdriver's sttention mway from
the trvaffic conditions as he approached the queue.

Wheu the vehicles ¢head of the truck stopped, the driver of the truck
d1d not apply his brakes or nake any precrash avoidance maneuvers.

Neither tha roadvay geometrics nor the condition of the truck
prevented the truckdriver from successfully avoiding the standing
vehicles.

The truckdviver was not under the influence of alcohol or drugs.

The truckdriver wan in violation of the hours of servica rules as
promulgated in the Foderal Motor Carrier Safety Regulations.

Although physicelly qualified, tue driver was operating with a
forged medical certiticate.

The incompatibility between the automobile and truck bumpers
incressed the serverity and nature of the sutcmobile deformation,




10, Tine cloaihg of a1l but one lane of traffic through the construction
zone was not in compliance wit't FHWA recommended practices.

Probable Cguse

Yae %ational Txainsportation Sufety Board determinee that the probable
cavse 5t this sccident wae the fallure of the truckdriver to maintain the
proper level of attention to the driving task und perceive the standing
vehicles on the roudvay and stop his vehicle short, The Safety Board
believes that the driver's inattention to the traffic in front of him
may have reaulted from fatigue. Contributing to the ‘accident was the
failyre of the Ceorgia Department of Transportation to implement exieting
standarce cnd guidelines for controtling traffic through construction
zones, which permitied a 3 1/2-mile backup of slow moving and etopping
trafiic.

RECOMMENDATIONS

Ag a result of its inveotigation of this accident the National
Transportation Scfety Board submit’ \d the following recommendations:

~~ to the Federal Highway Adwinistration:

"Incraase its oversight function for the Georgia Departwent

of Transportation and, 1if necessary, help them deveiop plans for
maintenance and construction projects to assure compliance with
FHWA standards and practices. (Class I, Priority Action)
(B-78-61)

"{wplament, as soon as possible, new concepts, methods, and approaches
currantly being developed through FHWA's Office of Research that

will provide traffic management systems in construction rones

more spocifically tailored to urban driver infornation needs.

(Class 11, Pricrity Action) (H-78-62)

"Direct the Bureau of Motor Carrier Safety to increase its
survelllance of wotor carrier operations under its jurisdiction
and assure that they are in compliance with existing regulations
for deiver qualifications and hours of service. (Class I, Urgent
Action) (H-78-63)"

-= to the State of Georgia:

"Incorporate the policies, recommended practices, and standerds
contained in FHWA's guidelines end the Manual on Uniform
Traffic Control Devices related to the control of traffic in

asintenance and construction areas. (Class 1Y, Priority Action)
(d4-78-64)"
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-- the American Trucking Associations, Inc., its affiliates, and
trucking company members:

Emphasize educational programs at the State, regional, and
national levels to dring abou: a better understanding of,
and compliance with, the safety regulations and safety
practices of truck operators, especially small carriers
performing for-hire or private carriage service. (Class I,
Urgent Action) (H-78-65)

"Cosduct a apecial study to determine if there are other techniques
and programs vhich may be developed and utilized on an industrywide
basis to improve driver knowledge and conduct. (Class II, Priority
Action) (H-78-66)"

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/sf JAMES B, KING
Chairman

/8/ YRANCIS H. McADAMS
Menbor

/s/ PHILIP A. HOGUE
Hember

/a/ ELWOOD T. DRIVER
Member

Septenmber 14,
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APPENDIX

YEHICLE DAMAGE

The truck-tractor sustained minor damage in the coilision. Some
deformation of the front bumper and superficial damage to the fenders
and grill areas vesulted fron the initial fmpact with the Vehicle 4.
There was mirimal damage to the truck-tractor undercarrisge from the
overxide with only minor breakage of gome exposed components. The
semdtrailer was not damaged, &nd the combination unit was driven shoxrtly
after it vas removed from the accident site.

Vehicle 4 was destroyed. Deamage included severe rotational deformation
at the rear of the vehicle. Rear end components (bumper, kammback door,
rear axle, etc.) were deflected upward and toward the front of the vehicle.
The occupant compartment integrity was completely violated by both the rear
rotation and crush as well as the forward and downward folding of the rear
two-thirds of the roof.

A horizontal indentation across the rear kammback door 8 1/2 inches
above and dovm to the bottom door edge at the bumper was observed. Two
triangular pstterns of three intrusion dents were locatec within this
indentation. The configuration of these indentations corresponded exactly
to the pattern of the fasteners securing the truck-tractor's front bumper
to the side ratls.

The camper~trailer towed by Vehicle 3 was destroyed. The trailer
body side-panols separated, the top elevated and the frame deformed as a
result of the rear {mpact. The forward acceleration of the trailer into
the towing vehicle caused the trailer tongue to penetrate the area under
the rear bumper, through the license plate and over the gas tank to a
point approximately 2 feet forward of its original position,

A DOT-4BA240 (5.73 gallon) liquified petroleum gas (LPG) tunk similar
to the one studled in a Safety Board Report 1/ was mounted on the trailer
frame rail extennion between the rear of tha automobile and the body of
the camper-trailer, The penetration of the trafler tongue reduced the
space between the vehjcle and the trailer budies. The tank, which initially
occupied this space, vias subjected to compressive forces front and rear. ’
Those forces resulted in deformation of the tank valve's protective collar,
rupture of the fuel line between the tank valve and the regulator, and
subsequent ralease of the tank from its mounting. Despite the rupture and
complete sepiaration of the fuel 1ine near the tank valve, no LPG leaked
following the accident. The vehicle owner/operator had taken the precaution
of closing the valve while the camper unit was in transit.

A/ Bighway Accident Report - Collision of Wimebago Motor Home with

Bridge Column, near Monroe, Michigan, July 1, 1975, WNational

—-

Transportation Safaty Board, Report Number NTSB-HAR-76-2, March 3, 1976.
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Damage to Vehicle 3 included deformation at coth front and rear of
the vehicle, The impact of the towed trailer with the rear of the vehicle
described previously resulted in little sheet netal damage. The penetra-
tion of the trailer-tongue did, however, cause fuel tank rupture and buckling
of the trunk floor. Although considerable fuel was spilled, no fire resulted.
Additionally, the secondary impact of Vehicle 3 with the rear of Vehicle 2
resulted in minor frontal sheet metal damage to Vehicle 3.

Danmdge to Vehicle 2 Included full-width crush of the rear engine
compartment area which resulted in engine awd drivetrain damage. Damage
to Vehicle 2 front and rear right side fenders was due to the sideswipe-like
collision with the trailer towed by Vehicle 1.

Vehicle 1 was alsn towiug a "pop-up" style cauper-trailer. ‘The side-
swipe by Vehicle 2 left a paint transfer only on the left rear traller
bumper. There was no damage to the automodile.






