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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

HIGHWAY ACCIDENT REPORT

Advpted September i, 1980

B & J TRUCKING COMPANY TRUCK TRACTOR/
COACHELLA VALLEY UNIFIED SCHOOL DISTRICT SCHOOLBUS
COLLISION, STATE ROUTR 8¢
NEAR COACHELLA, CALIFORNIA
APRIL 23, 1980

BYNOPSE

About 3:25 p.m.,, Pacific standerd time, on April 23, 1880, e truck tractor was
tiaveling north on Cslifornia State Route 86, a two-lare rural highway, when its
left front tire blew out. The tractor swerved to the left, crossed the centerline,
und collided head-on with a southbound schoolbus transporting rine teenaged
students home from school. The busdriver and three students were killed; the
truckdriver and six students were injured.

The National Transpertation Safety Board determines that the probable cause
of this accident was the failure of the truck company to properly maintain its
vehicle which resulted in a blow-out of the left front traator tire, causirg the
truckdriver to lose control of his vehicle. Contributing to the accident were the

lack of a truck company preventive maintenance programy and an inadequate
California Highway Patrol inspection that siould have detected the deteriorated
condition of the tire before it blew out.

INVESTIGATION
Tha Accldent

About 3:25 p.m., P.s.t., on Aprii 23, 1980, a truck tractor was traveling north
on California State Route 86, a two-lane rura! highway in southern California, A
schoolbus and two automoblles were fraveling south. The driver of the second
automobile estimated that the schoolbus v:as traveling between 50 to 55 mph, and
he did not notice anything sbnormsl about the tractor's speed. The tractor had just
crotsed a 75-foot-long bridge and was about 400 feet from the end of a long, slight
curve to the right when witnesses in the southbound vehicles saw and heard the left
front tire blow out. A serles of scalloped tire scuff marks, typically produced by a
rolling flst tire, began at the point where the tire blew out. (See figure 1.) The
tractor swerved to the left, crossed the centerline st about a 7° angle, and collided
head-on with the schoolbus, (See figure 2.)




Figure 1.--Sealloped tire scuif mark.
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Figure 2.--Accident site.
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The second sutumobile driver did not see any schoolbus brake lights
luminate or the schoolbus turn Lefore impact. After impaet, the tractor and
schoolbus came to rest straddling the edgeline between the southbound lane and

shoulde.. (See figure 3.) The two automobiles were able to stop in time to avoid
the wreckage.

At 2:30 p.m., the reported temperature was 65° F, with overcast skies. No
witnesses reported rain or wet highways at the accident site.

Injuries to Perscns

ln]uries Drivers Passengers
Truck  Schoolbus Truck choolbus Totals

Fatal
Nonfatal
Minor/None
Totals

Yehicle Information

The 2-axle, 1970 Mack, cab-over-engine tractor, VIN FS773 LT 7689, was
manufactured in September 1870, It was bought by the B&J Trucking Company on
December G, 1979, about 4 1/2 months before the accident, and was driven about
12,000 miles during that time. It was equipped with a 318-hp Detroit diesel engine,
a Fuller 13-speed transmission, air~-mechanical drum brakes on the front and rear
axles, and a ball-type hitch for towing large mobile homes. It was not equipped
with power steering. Its designed maximum in-gear road speed was 66.7 mph, and
it weighea 12,430 1bs.

The left front half of the tractor engaged the left front half of the sehoolbus
at initial impaet. Major tractor frame and front axle damage was on the left side,
and the cab was separated from the chassis., (See figures 4 and 5.)

All components associated with the tracto*'s front suspension, steering
system, and front brakes appeared to be normal except for accident-induced
damage. The rear brake linings were about 1/2-inch thick; linings that are worn to
within 1/64 inch of the bolts, rivets, or fasteners are unacceptable under Stete of
California inspection criteria. {Under & test pressure of 100 psi, the left and right
rear push rod travel was 1 l!ﬂ inch and 1 5/8 ineh, respectively, for the type-30
clamp-type brake chambers; the maximum push rod travel at which this type of
brake should be readjusted under Californian eriteria was 2 inches, The adjustment
screw on the left rear brake slack adjustor was frozen, and the nuts which secured
the right rear brake chamber to its mounting bracket were backed out about
1/4 inch.

The air compressor drivebelt was loose. The air line hose between the
service alr tank and the foot brake treadle valve had failed and had been
improperly repaired at least 3 years before the accident. A copper tube had been
inserted into the air line hose to span the fellure point, and hose clemps were used
to secure the hose to the tube, To properly repair the line, the hose should have




Figure 3.--Final resting position of bus and teuck.




Figure 5.--Truck tractor cab.
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been repluced. About 1 1/2 pints of emulsified cil and water were found in the air
wet tank., The front suspension and right rear cxternal brake componen’s were
covered with a significant amount of oil.

Th right front tire of the tractor had an inflaticn pressure readinyg of 70 psi
and had 10/32 inch of tread depth remaining The four rear tires had inflation
pressure readings between 70 to 82 psi, onr! all four tires were bald in the center
area of the tread. The left rear cu(side tire also had a 1 1/4-inch-widc by
1/32-innh-deep groove around its ircumference which had apparently bcen

roduced by a rubbing mud flap mounting bracket before the accident. (See
figure 6.) The groove was not deep enough to reach and expose the tire body cords.

The schoolbus wes a 1963 Crown Supercoach, 9t-passenger, 3-axle bus, serlal
No. 34691. It was bought used by the Coachella Valley School District and was
equipped with a 220-hp Cummins dicsel engine, a Fuller 5-speed transmission, and
air-mechanical brakes on the front and two rear axles. A hinged rear window and a
left-side door at seat row 7 served as emergency cxits, The maximum in-gear road
speed was 53 mph, and it weighed about 24,000 Ibs. The front of the schoolbus was
crushed rearward about 9 feet on the driver's left side and atout 6 feet on the right
side. (See figure 7.) The floor, roof, and sida panels of the bus were buckled and
displaced an additional 6 1/2 feet on the lef side and 8 1/2 feet on the right side of
the bus. (See figure 8.) The driver's seat and the first four rows of passenger seats
were within these damage zones and formed a "wall” of debris forward of the fifth
row of seats. {(Sec figure 9.) Seuls to the rear of the two damage zones remained
relatively in place with major damage to the seat backs in arcas where students
were seated before the collision. (See figure 10.)

No prenrrash deficiencies or unusual conditions were noted for any mechanical
system on the schoolbus.

Tractor Left Front Tire Examination.--The Safety Board retained an
independent tire consulting firm to evaluate the blown-out left front tractor tire.
The left front tire was a 10:00 by 22 General GQT bias-ply, tube-type tire. To
identify positions on the left front tire, the side of the tire with the manufarturer's
serial number was considered to be the face of a clock with the serial numbder
serving as the 12 o'clock position. (See figure 11.} At the 11:30 o'clock positien,
there was an x-shaped blow-out break completely through the tire at the serial
number edge of the tread or shoulder area of the tire. (See figure 12.) Tread was
missing from the 9:30 o'clock position through the blow-out break at the 11:30
o'clock position to the 2:30 o'clock position. Some picces of the missing tread were
found at the accident scene.

A nearly bald spot at the 4:30 o'clock position was about 5 inches in diameter;
other areas of the tire had between 4/32 and 5/32 inch of tread depth remaining.
The beld spot was alorg the same edge of the tread or shoulder arca as that at
which the x-shaped breek occurred. The tread of the tire was separated at the bald
spot (see figure 13), and there were two small slits through the separated tread.
(See figure 14.) A 3-inch by 4-inch "balance pad" was glued to the insid- of the
tire, directly under the bald spot and the tread separation. A label on the balance
pad read: "This tire has been factory balanced to deliver better ride and
performance."”




Figure 6.--Groove in left rear outside tire.




Figure 7.--Damage to schoolbus.
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--Serial side view of left front tire.




Figure 12.--X-shaped blow-out break in left front tire.
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There were two ring-split marks on the bead of the tire. A ring-split mark is
produced by the steel side ring which holds the tire on the rim. Unless a tire is
remounted In exactly the same position with respeet to the steel side ring, each
time the tire is mounted, a new ring-split mark will be produced. One prominent
ring-split mark was found at the 3:45 o'clock position on the terial number side of
the tire. The tire was mounted on the tractor with the serial number side out.
Another relatively faint ring-split mark weas found at the 9 o'clock position on the
side of the tire opposite the serial number, indicating by its faint intensity that the
tire was probably remounted while it wes relatively new. No evidence of a recent
remounting was found.

The {nner tube was manufactured by Carlisle Tire and Rubber Company. The
location of the blow-out in the inner tube mateched thet in the tire. The valve stem
was back: pressure tested, and it did not leak.

No defects in workmanship or materials were found in the tire or innar tube,
An examination of the tire at the blow-out area and the pieces of missing tread
found at the accldent scene indicated that the tire had suffered some type of
earlier impact injury--e.g., a severe impact on a rock, pothole, or debris in the
road--at the 11:30-o'clocik position. The previous impaet had broken some of the
tire cords under the tread which put additional strain on adjacent cords. The tire
continued to be used for several hundred cr perhaps even a thousand miles after the
injury, and tread began to separate at the point of injury and eventually spread to
the 9:30 o'elock position on the tire. 'This was supported by the fact that most of
the eight layers of tire cord were eroded and abraded at the point of injury,

wheregs only the outer layer of tire cords was abraded and torn from the point of
injury to the 9:30 o'clock position, Fresh tread tearing was noted from the point of

injury to the 2:30 o'clock position on the tire, and no cord abrasion was noted,
indicating that the missing tread In this area was torn off when the tire blew out.
The tire cords at the point of injury centinued to erode and abrade until tire
strength was reduced to the point where the remalning cords cculd no longer
contain the inflation pressure, and the tire blew out.

There was no continuous tread separation between the point of infury and the
balance pad, indicating that the two tread separations were separate ineidents.
Both the tread separation at the point of injury and the tread separation at the
balance pad would have produced a bulge in the tire that would have al.owed the
tire tread to more rapidly wear In those sreas. Since there was more treand wear at
the balance pad than at the point of injury, the tread separation at the balance pad
probably developed first.

High operating temperatures probably caused the tread separation to develop
at the balance pad. enerslly abusive operating conditions, such as overload,
underinflation, high spceds, and hot desert erironments, either singly or In
combination, were necessnry to generate such high operating temperatures, The
extra thickness of .ne balance pad would have served to Increase further the
temperature in the area of the balance pad, thereby providing a possible reason for
the tread to begin to separate in that particular area of the tire. However, the
decidedly primeary reason forr any tread to begin to separate was generally abuslve
operating conditions.
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The two small holes through the separated tread at the balance pad may have
relleved some of the bulge by venting any eir trapped in that tread separation.
However, the bulge had to be present for a significant period of time to allow the
tread to weer &~ the bald spot to develop.

The separation at the balance pad would have at least produced a rhythmic
"slapping” sound as the vehicle was driven, which should have been cause for
inspeeting the tire. Further, the bulge and the bald spot at the balance pad wer~
additional visual clues that there was & problem with the tire. The tread
separation that later developed at the point of injury also would have produced a
bulge with a rhythmic "slapping”" sound. It is possible that the bulges from the
tread separations eventually unbalanced the left front wheel assembly to the point
that vibration was felt through the steering system. In summary, there were a
series of increasingly obvious clues that the tire was inadequate and falling before
the blow-out.

Driver Information

The 29-year-old truckdriver held a valid Class I Californla driver's lizense for
operating trucks of this size with no operating restrictions. He had driven trucks
for about 10 years mostly invoiving interstate travel. He had received three
traffic citations since 1977-~on August 12, 1977, for an improper driver's license;
on April 11, 1979, for an equipment violatior; and on February 7, 19280, for an
equipment violation. He was also involved in two motor vehicle accidents. In
1978, he struck a car that did not stop for a stop sign and in 1974, he hit a large
pothole that was filled with water, These violations and accidents did not involve
the tractor or company involved in the Coachella schoolbus accident.

He began working for the B & J Trucking Company, a two-tractor company,
about 8 weeks before the accident, He normally drove the tractor involved in this
aceident and performed some of the general repairs. He reported that the tractor
had been taken into a shop for some repairs about a month before the accldent.
About a week before the accident, he noticed a slight vibration at the front axle
and discussed the problem with the owner. His prior experience with problems of
this type indicaled that there might be a problem in the steering system, that the
wheel(s) might not be balanced, or that tire tread might be separated. He said that
he examined the steering system and tires but did not notice anything unusual,

Six days before the accident, he was riding as a passenger in the tractor when
it .vas inspected by California lllﬁhway Patrol Commereclal Vehiele Inspection

Specialists, The inspection was performed at the Banning, California, Truck Scale
which was located about 70 miles northwest of the accldent site. The tractor was
Inspected after State inspectors noticed that the brake lights were not working on
a tractor being towed by the tractor Involved In the accident. The truckdriver
repaired the brake lights, and a "fix-it" ticket was issued by the State inspectors to
have a damaged feont headlight repaired. This type of ticket permitted the tractor
to be moved anu e¢paired within 2 weeks from the date the ticket was issued. If
the repalr was made, no fine wovld be levied. No other mechanical problems were
noted on the inspection record.
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The truckdriver did not advise the State inspectors of any mechanical
prohlems e was experiencing. In the truekdriver's opinion, since nefther he nor the
State inspectors found anything exceptional or unusual, he thought it would be
reasonable to wait until he had a convernient !me to have a tire dealer look into
the vibraticn problem,

The truckdriver reported that he had 8 hours of sleep the night befrse the
accident. le began deiving at 8:30 a.m., stopped for lunch at 2 p.m., and did not
feel drowsy or fatigued at the time of the accident. He did not recall any details
about the accident. Blood tests indicated no aleohol or drug use,

The 57-year-old schoolbus driver held a valid Class Il California driver's
license for oparating a schoolbus with no operating restrictions. He received one
ticket for speeding above the national 5S-mpt speed limit in 1978 and had no
accigent record. He had no medical problems, had driven the accident bus for
5 months, and was familiar with the bus route,

Truck Maintenance

The B & J Trucking Company was & two~-man partnership formed about
2 years before the accident; however, one partner withdrew about a year before
the accident. The current owner had been driving trucks for atout 6 months before
entering the partnership and hsd no significant experience in trucking before that.
He had no personal mainterance and garage facilities and, therefore, parked his
two tractors in front of his hotse and used independent shops for equipment repair.
His business was intrastate ang, therefore, subject only o the State of California's
mator carrier rules and regulations,

Title 13, Seotion 1232A, of the Callfornia Administrative Code requires that
such a company have an organized preventive maintenance progrem. The
regulation requires that all motor carriers insure that all vehicles subjeet to their
control and all accessories on the vehicles are regularly and systematically
inspected, maintained, and tubricatzd to insure they are in safe and proper
operatling condition. Motor carriers shall also have a means of indicating the types
of inspection, maintenance, and lubrication operations to be performed on each
vehicle and the rate of mileage when these operations are due,

Section 1215{(b) of the California Code requires a driver to inspect lights,
brakes, tires, and accessorles and subrdt & written report of all defects and
deficiencies that might affect safe opiration or cause mechanical hreakdown of
the vehicle as part of his trip report t~ the company.

After this accident, the California Highway Patrol inspected the B & J
Trucking Company operation and determined that it did not have an organized
preventive maintenance program or record system to insure that its equipment was
maintained in safe operating condition. According to the repair shop that made
some repairs on the company's equisment, only service requested by the owner was
performed. The last requested repalir service, performed atout a month before the
accident, included: Tured up engine, checked for water leaks, checked for
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oil leaks, repaired cab jack, repaired “spring handle" in truck, adjusted brakes, and
replaced belt on air conditioner, According to a spokesman for the repair shop,
when the driver involved in the accident came for the (ractor, he was told that the
rear brakes could not be adjusted because of a frozen slack adjustor serew and that
about 2 days' effort would be required to repair the engine oil leaks. The driver
told the repairman tha' the owner could not afford such repairs at that time. Upon
questioning by the Safety Board, the owner denied any knowledge of the exchange
between the driver and the repairman. The repair shop estimated that about
40 hours' labor would have been required to make the teactor fully roadworthy.

Tne repair shop had an unwritten poliey to advise equipment owners of any
other unsafe conditions it might discover while performing requested repairs. No
particular attention was paid to the front tires or alr lines of the tractor, and
repairmen could not recall anythiug unusual about their condition. One mechanic
thought he remembered that the tires had some tread left,

The tractor owner recalled that he had what he thought was the left front
tire ol the tractor repaired about 8 weeks before the accident. He took only the
tire, wheel, and rim assembly to a repair shop, where the inrer tube was patched
and replaced. After the accident, the tire repairmen did not recognize the left
front tire or recall any balance pad inside the tire. They did recall patching a tube
with a small tube patch and teplacing the iube in the tire. Such & patch was found
on the right front inner tube when that tire was examined

California Commerciel Vehicle Inspection Procedures

The State of California employed a "Critical Item Inspection” when it
inspected the tractor at the Banning truck scale 6 days before the aceident. This
type of insrzction examined driver's logs and those vehicle systems and their
components that have "a critics) effect on safety.” I/ The California Highway
Fatrol had conducted a detailed study of over 3,000 truck accldents to determine
vhich mechanical defeccts were most frequently identified as a cause or
contributing factor in these accidents, and components with these defects became
the focus of the critical items inspection. (See figure 15.) Since fewer items per
truck had to be examined, this approach pormitted the State to examine more
trucks, while insuring that the most critical safety items were being examined.

A preliminary study of truck accident data by the California Highway Patrol
indicated that the Critical Item Inspection program may have had some influence
in reducing the number of "teuck-at-fault" accideats. in 1979, for the (irst time in
years, these a:cidents did not increase but were reduced by one-half of 1 percent
while truck travel increased by 13 percent, 2/

17 ¥Callfornia Highway Pateol, Critical Item Truek Inspection Guide, A Supplement
to Preventive Maintenanae,” made avallable by tne AAA Foundation for Traffic
Safety, Falls Church, Virglnia.

2/ Memorandum from the Comm.ssioner, California Highway Patrol 1o the
Secretary, Business and Transportation Agency, on the subfject of Traffic Aceldent
Reduction Summary, June 4, 1830,
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Tire condition was one of the critical items to he checked. The California
inspection procedurcs for tires, wheels, and rims contain an explanation of the
functions of these items and their major components and set forth an inspection
procedure for examining these items. In the procedures under tire-wear problems
and cures, it is nated that bald spots on tires are normally caused by an unbalanced
wheel. Inspection procedures note that a tire mounted on the steering axle of a
commercial truck must have at least 2/32 inch (1.6 mm) tread depth at all points in
all major grooves. There are no minimum tread depth requirements for tires
mounted on any other axle of a commercial truck. Federal Motor Carrier Safety
Regulations (FMCSR) Section 343.75(b) and (¢} require, for trucks operating
interstate, 4/32 inch of tread depth for tires mounted on the steering axle and
2/32 inch of tread depth for tires mounted on any other axle of a commercial
truck,

California inspection procedures do require that tires having any of the
following defeets shall not be used on a truck:

Repairs utilizing a blow-out patch or toot;

Unrepaired febric breaks;

Bumps, bulges, or knots related to ply or tread separation;
Exposed or damaged body cords;

Cuts extending more than 1 inch in any direction and deep
enough to reach the body cord; and

o Cracks in valve stem rubber.

S0 0C OO

When a defective vehicle condition is found, three options are available to
the California inspector. He can issue a "{ix-it" ticket, a traffic citation, or place
the vehicle "out of service." For the latter, either repairs have to be made on the
spot or the vehicle has to be towed to a repair facility, The inspector who led the
inspection of the tractor involved in this accident said that checking the air lines
was one of the elements of the critical item safety checks, and he did not recall
any itmproperly repaired air lines,

He thought he remembered one of the front tires "being kind of worn,” but
not enough to warrant any action. After examining the blown left front tire, he
acknowledged that the bald spot was in violation of the law. He explained,
however, that if the tire were on the tractor at the time of inspection, the bald
spot may have been in contact with the ground and would not have been visible, He
further allowed that, if the bald spot had been detected, he might have issued a
"fix-it" ticket rather than placed the vehicle "out of service," primarily because no
hulge may have been present because of the holes through the outer layer of the
tire at the bald spot.

Highway Information

California State Route 86 was a north-south roadway near the U.S.-Mexican
border in southern California and was classified as a Federal-aid primary route.
The aceldent site is in a desert-agricultural area, about midway between the cities
of Coachella and Westmorland, Crlifornia. State Route 86 is a two-lane asphalt
roadway over the 58 miles between these cities, with some four-lane divided
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sections to the north and south of this 58-mile segment. Average daily traffic is
about 2,600 vehicles, sbout 20 percent of which is large trucks. Recently, the
State's main focus had been to upgrade State Route 86, with emphasis on replacing
or eliminating about 80 narrow and strueturally defieient bridges.

The collision occurred on & 3.8-mile segment where the road and bridges had
been reconstructed in 1979, No bumps, holes, or other pavement irregularities
were found slong the path the truck was traveling before the tire blew out. No
damage-causing debris was seen on the highway. The white pavement edgelines
und dashed centerline were in good condition. The grade was about 1 percent
doswnhill for the truek, and the superelevation was appropriate for the degree of
curve. Tixe unposted speed limit was 55 mph, and the curve couli bhe easily
negoliated at that speed

Since 1977, the lollowing accidents have oceurred within 1/2 mile of the
accident site;

February 2, 1977 -- A northbound automobile crossed the
centerline at a bridge and struck a southbound Border Patrol
bus. The aulomobile driver had been drinking; one person
was injured.

February 15, 1977 -~ A southbound automobile crossed the
centerline and struck a bridge approach guardrail. Several
opened and unopened beer cans were found in the vehicle;
aleohol impairinent was reported to be unknown. One
person was killed and four were injured.

March 10, 1977 -- A southbound truckdriver apparently fell
asleep, drifted off the right side of the road, and struck a
guardrail, a bridgerail, and a powerline pole; one person was
injured.

July 8, 1977 -- A southbound crane truck drifted off the
right side of the road and struck a sign and a bridge
approach guerdrail. The teuckdriver was found to be under
the influence of alcohol; no one was injured.

June 14, 1978 -- A northbound truck/trailer combination
had a tire blow-out and ran off the right side of the road;
one person was injured,

Between 1977 and 1979, the overall average Statewide uccident rute for
highways similar to State Route 86 was 1.73 accidents per 1 million vehicle miles
traveled. Between 1977 and 1979, the overall accident rate for the 58-mile
segment of State Route 86 was 1.90 acclidents per 1 millior vehicle miles traveled,
only slightly higher than expected. However, the fatal accident rate for State
Route 86 was more than twice the Statewide averoge for similar highways (0.106
versus 0.051 fatal accidents per 1 million vehicle miles traveled). And, in the first
S months of 1980, the fatal accident rate was about 6 times the Statewide average
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for similar highways (0.305 versus 0.051 fatal accidents per 1 million vehifele miles
traveled). Such high rates have been of concern to the State and local communities
along State Route 86. Of the 433 (23 fatal) accidents, 40 percent involved large
trucks; 10 percent involved bridgerails or guardrails; 20 percent fnvolved vehicles
traveling in opposite directions; and 7 percent Involved vehicles pussing and
colliding with vehicles in the same direction. Of the 23 fatal aceidents, 67 percent
involved drivers known to be Intoxicated by aleohol; 13 percent invoived drivers
known not to have been drinking; and 20 percent involved drivers whose alcohol
impairment was unknown.

Medical and Pathological Infcemation

Autopsies performed by the Imperisl County Sheriff Coroner's Office
revealed that the schoolbus driver died of massive, severe head and internal
injuries, The two passengers who were sitting together in the 5th row, right side of
the schoolbus, died of massive, severe internal injuries. The passenger who was
sitting in the 10th row, left side of the schoolbus, died because blood from facial
wounds was drawn into her lungs, resulting in suffocation. Medical experts believe
that this death occurred between 1 and § minutes after the collision.

Survival Aspects

Passersby assisted in evacuating the survivors from the bus. The passenger
who was sitting in the 11th row, left side of the bus, was the only passenger who |
left the bus unassisted, apparently by jumping out a window, Witnesses
characterized the evacuation as hurried, with concern about the possibility of fire.
Evacuation was through the rear window einergency exit; passengers were assisted
cne at a time, beginning with those at the rear of the bus. No details were
available about what attention was given to those killed. The California Highway
Patrol was notified of the accident about 12 minutes efter it occurred, and official
units began to arrive about 15 minutes after notification. Figure 16 contains the
seating position, AIS injury level, 3/ and probable crash trajectory of the bus
oceupants,

ANALYSIS
Tire Biow-Out and Loss of Control

Witness statements, the flat tire scuff mark at the accldent scene, and the
tire examination, all indicate that the left front tire of the tractor blew out before
the collision. Witness ctatements, calculations based on the physieal evidence at
the accident site, and tne known maximum speed capabilitier of the two vehleles
indicated that the schoolbus was travc!i.g about 50 mph and the tractor was
traveling about 60 mph when the tire blew out. Therefore, the tire blew out about
222 feet or about 2 1/2 seconds before impeet.

3/ Abbreviated Injury Scale, developed by a joint committee of the American

Medical Assoclation, the Soclety of Automotive Engineers, and the American
Association for Automotive Medicine to charucterize the degree of highway "“‘) !
accident Injury. For detsils see "Abbreviated Injury Scale, 1830 Revision, -
American Assoclation for Automotive Medicine, Morton Grove, Hlinois."
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When the tire blew out, the tractor wheel, rim, and remaining tire material
dropped about 8 inches as the tire collapsed onto the road surface, creating a large
and immediate drag on the left side of the tractor which caused the tractor to turn
to the left. The logical corrective action available to the driver was to attempt to
regain and maintain directional steering control of the tractor and slow it down.
However, some drivers cannot predictably apply enough hand force to physi2ally
turn the steering wheel, and the tires cannot generate enough cornering force to
overcome the drag produced by a blow-out, especially on large trucks traveling
around & curve. If the tire to the outside of the curve fails, as in this aceident, the
cornering force necessary to regain control must be assumned by the inside tire. A
large steering hand force and a large steering wheel rotation are required to
transfer cornering force capabllity to the inside tire. Even if this can be
asccomplished, the cornering force that can be generated by the inside tire may.not
be sufficient for the driver to regain control. And, with the short time span
between blow-out and collision, there was not significant time for the truckdriver
to react and regain steering control.

There were no skidmarks made by the truck before the point of impact, which
indicated that the truckdriver did not lock the wheels. Even If he had reacted
within a normal resction time of about 1 1/2 seconds and applied the brakes to lock
the wheels, with about 1/2 second for the brakes to lock the wheels, he would have
had only enough time to slow the truck about 5 to 10 mph before impact. If the
busdriver did not see or hear the blow-out immediately, there was only about
1 second to react after the tractor reached the centerline ~- insufficlent time to
teke effective evasive action,

Preventive Maintenance and Inspections

An organized preventive maintenance program, which the B & J Trucking
Company did nat have, should have prevented this accident. The required trip and
perlodie inspections should have made it possible to detect the unsafe tire and
remove it from service., The amount of extra tread wear at the bald spot and the
truekdriver's statement regarding the vibratisn problem were obvious clues that
the tire was inadequate; these clues of fallure were probably present for weeks
rather than days before the accident. Given the relatively long-term deterioration
of the tire, the increasing series of obvious clues that the tire was failing, and the
number of opportunities for the company to have inspected the tire or to have
sought more professional advice, there was no rz2ason for the tire to have remained
in service. The Safety Board, therefore, concludes that the trucking company
falled to maintain the vehicle properly and that this faflure resulted In the
blow-out and subsequent collision,

Fxcept for a lenlent standard *clatis e to (.. minimum tread depth altowed on
truek tires, California's written inspection proceddres snd standards for tires,
wheels, and rims secemed adequate. With regard to tread depth standaeds, current
rasearch indicates that a minimum of 2/32 inch of tread depth should be required
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on all truck tires to insure adequate traction in wet weather, 4/ The FMCSR that
requires 4/32 inch of tread depth for tires mounted on the steering axle guarantees
that truck tires which have exceeded 75 percent of their maximum service life and
are more likely to have suffered abuse or injury and, therefore, more lﬁkelg to blow
out, will not be placed on a steering axle where a blow-out is extremely difficult to
control. California should revise its minimum tread depth requirements to those
required by the PMCSR. In revising its tire inspection procedures and standards,
Callfornla should consider incorporating some additional guidance about tire wear
patterns that might be symptomatic of tread or ply separation problems. Further,
It should emphasize the need to examine for tire defeets and overloading regardless
of tread depth.

The inspectors at the Banning truck scale either did not detect or did not
react to the loose right rear brake chamber, the improperly repaired air line hose,
the excessive amount of oil leakage, or the unsafe tire--areas that were to be
examined during a critical items inspection. Such inadequate inspections should be
avolded by the California Highway Patrol and it should take action to insure that
such inadequate inspections are nol repeated and affect the apparent general
success of the Critical items Inspection program. As parl of any action taken, the
Safety Board recommends that the State of California cireculate the Coschella
accident report, with its finding of the inadequate inspection of the truck, among
California commercial vehicle inspectors.

Crash Severity Reduction

In 1877, the Safety Board investigated an accident involving a stopped
schoolbus that was struck in the rear by a tractor-semitrailer. Of the three
children who died, two were sitting in the last row of seats in the bus and one was
sitting in the first row of seats. In its 1978 report on this accident, the Safety
Board recommended that the National Highway Traffic Safety Administration
(NHTSA) revise its pupil transportation safety standard to provide that no
passengers occupy seats in either the foremost or rearmost rows until all other
seats have been occupied. 5/ An examination of the erash damage to the schoolbus
In this Coachella, Californla, aceident and the seat positions of occupants who died
and survived supported this recommendation. (See figure 17).

Except for the passenger in the 10th row who suffocated as a result of
moderate Infuries, only the drlver and the two passengers who were sitting in the
major damage zones near the front of the bus died. The Safety Board's seating
recommendation would not have prevented the fatalities which did oceur, since the
two passengers who sat in the Sth row could have sat there under the Safety
Board's seating recommendation. However, if more passengers had been sitting in
the major damage zones, or more particularly, at the front of the bus, more serlous
or fatal Injuries would have occurred.

47 TInfluence of Tread Depth on Wet Skid Resistance of Tires," Albert Dliks, Delft
University of Technology, presented at the Second International Skid Prevention
Congress, 1877, and published in Transportation Research Record 621 of the
Transportation Research Board.

5/ "Highway Accident Report--Tractor-Semitrailer/Schoolbus Collision and
Overturn, Rustburg, Virginia, March 8, 1977* (NTSB-HAR-78-1),
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In responding to the Safety Board's recommendation, th NHTSA noted that
of the 45 schoolbus occupants who dled in highway accidents that occurred between
1976 and 1978, 22 (49 percent) died in front or rear-end collisions. Also there was
rscant information to indicate whether the cccupant's seating location conteibuted
to thelr deaths In any of thess cases." The National School Transportation
Association reported that of 150 serious accldents reported to them in the past
year, about 60 percent involved collisions with the front o rear of tho bus,
Rollover and side Impact accidents were the other major accident types, but no
information was available to Indicate percentages for these accldent types or
whether the forward, middle or rear areas were struck in side impacts.

Although the NHTSA was "doubtful that many lives would be saved by a
front-and-rear-seats-last policy,” the NHTSA belleved that "such a policy has the
vivtues of simplicity and low cost and might in some cases reduce the chances of
injury or fatality." The NHTSA, therefore, planned "to urge States to adopt the
Safety Board's recommendation by revising its pupil transportation safety manuals
to fnclude this policy." However, the NHTSA had taken no action in this regard as
of the date of this Coachella accident report, and the seating arrangement in this
acclident was, therefore, striotly by chance.

The Safety Board is concernad about the lack of statistical data to support its
schoolbus seating recommendation. However, the concept of limiting ocoupant
exposure at or near the most likely impact zones does appear to have theoretical
merit, and available data indicate that front and rear impacts are the most likely
to occur. Therefore, the Safety Board believes that the NHTSA should take
immediate action to fulfill its commitment to urge the States to adopt a schoolbus
seating policy that front and rear seats be laft vacant when feasible and to revise
its pupll transportation safety manuals to include this policy, The Safely Board
alzo helleves that the National School Transportation Associaticn could also aid in
informing schoolbus owners and operators about the Safety Board's seating
recommendation.

Highway Sefety Factors

Although the highway was not a causal factor in this accident, the Safety
Board is concerned by the significantly high fatal aceldent rate on State Route 886,
The recent high number of fatal accidents in the first 5 months of 1980 inereased
the fatal accident rate to about 8 times the average rate for similer State
highways. Before the rapid increase in fatal accidents, California had begun a
detalled study to determine the most cost-effective major highway construction
improvements that could be made to the route, including the construction of a
four-lane freeway. 8/ California is currently considering these major construotion
improvements,

8/ "Project Development Feasibility Repoct, Route 86 Transportation Corridoe
Eet\rleet; s%rawley & Indlo, CALTRANS, California Department of Transportation,
pril, 1980.
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The Safety Board conducted a preliminary &nalvsis of aceldent statisties to
determine if safety improvements more limited than major highway construction
were feasible for State Route 86. The analysis showed that the State Route 86
bridge replacement program has the potential to eliminate or reduce the severity
of about 10 percent of the accidents that oceur annua’ly on this highway,

Accident statistics revealed a high rate of alcohol involvement in the fatal
accidents that occurred on this highway, At least two out of every three drivers
were known to be under the influence of aleohol. This rate is even higher than the
already alarming national rate of 50-percent aleohol involvement in (fatal
accidents.

Another limited improvement might involve asking motorists to turn their
vebicle headlights on in the daytime to emhance their vehicle's conspicuity,
particularly during passing and turning maneuvers. The Safety Board noted that
about 25 percent of the serious-injury accidents ocecurred in daylight and that
about 40 percent of these aceldents involved a passing or turning maneuver., At
night, about 20 percent of the serious infury accidents involved a passing or turning
maneuver, indicating that increased vehlele conspleuity {n the daytime may be of
benefit, California hes two test areas where the use of headlights is encouraged
and should consider State Route 86 for test purposes.

The State of California should do further analysis of the State Route 886
accldent datn to determine if there are other limited improvements that eould be
made along the route. For example, Californin should examire why large trucks
are Involved in about 40 percent of all accidents while these trueks are only about
20 percent of the daily traffic volume, Such improvements could at least be used
as an interim measure while longer term, major projects are under consideration,

CONCLUSIONS

Findings

1.  Witness statements, a flat tire scuff mark at the accident seene, snd
examination of the left front tire indicated thdt the left front tire of
the tractor blew out before the collision and caused the truckdriver to
lose control of his vehicle,

The left front tire of the {ructor blew out because an earlier finpact
infury damaged the tire cords and caused the tread to secparate.
Separation continued to erode and atrade the tire cords until the tire
failed.

The left front tire had another iread separation area which developed
at a balance pad that had been placed inside the tire by the tire
manufacturer, but the tire did not fail at tuis tread separation.

Since there was more tread wear at the left front tire bslance pad
separation than at the injury separation, the balance pad separation
probably developed flrst,

T —— A e T -
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High opereting temperatures, prodiuced by generally abusive opersting
conditions, such as tire underinflation, and concentrated by the extra
thickness of the balance pad, probebly caused the tread to separate at
the balance pad.

Bulges in the tire at the tread sepurations, rhythmic "slapping" sounds
from these bulges, a bald spot produced by abnormal tread wear at the
separation at the balance pad and rossible vibrations through the
steering systerm were obvious clues tl 2t the tire was inadequate and
falling before the blow-out.

Given the amount of tread wear at the bald spot and the truekdriver's
comments regarding the onset of tha vibration problem, the clues that
the tire was inadequate and fafling were probably piresent for a period
of weeks rather than days before the aceident.

Since the schoolbus was traveling about 50 mph, the tractor was
traveling about 80 mph, and the tire blew out about 222 fcet from
impact, the drivers had only about 2 1/2 seconds to react and take
emergency action.

The large drag force, which was created by the blow-out and which
turned the tractor te the left, and the limited time between the blow-
out and collision would have prevented the truckdriver from regaining
control through steering.

Had the truckdriver applied the brakes and locked the wheels, he would
only have had time to slow the tractor about 5 to 10 mph before the
collision.

If the busdriver did not see or hear the blow-out imrnediately, there was
only about 1 second to react after the tractor reached the centerline--
insufficient tiine to take effective evasive action,

An orgenized preventive maintenance program, as required by law,
should have prevented this aceldent.

Given the long-term deterioraticn of the tire, ¢ e series of inreasingly
obvious clues that the tire was falling, and the high number of
opportunities for the truck company to have insp2eted the tire through
dally end periodie inspections or to have sought more professional
advice, there was no resson for the tire to have reamained In service,.

8ix days before the accident, the tractor was inspected by California
Commercial Vehlele Inspection specialists duriig a random inspection
of commerelal vehleles at a truck scale, but the unsafe tire was not
detected.
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Except for a lenlent standard relative to the minimum tread depth
ellowed on teruck tires -- 2/32 inch on the steering exle and no
requirement for other exles -- California's written inspection
procedures for tires, wheels, and rims seem adequate,

The truek scale inspectors efther did not detect or did not react to the
truck’s loose right rear brake chamber, an improperly repaired brake air
line hose, an excessive amount of ofl leakage, or the unsafe tire --
areas that were to be examined during inspection.

A 1978 Safety Board recommendation to load sehoolbuses so that no
passenger sits In the foremost or rearmost rows of the bus until all
other seats of the bus have been occupied was reinforced by this
accident.

A Safety Board analysis of the accident history of this highway
indicated that there is a potential for developlng a number of limited
safety improvements that might at least serve to reduce the aceident
rate until longer term, major profects can be funded.

Probable Cause

The National Transportation Safety Board determines that the probeble cause
of this accident was the failure of the truck company to properly maintain its
vehicle which resulted in a blow-vut of the left front tractor tire, causing the
truckdriver to lose control of his vehicle. Contributing to the aceident were the
lack of a truck company preventive maintenance program and an inadequate
Californla Highway Patrol inspection that should have detected the deteriorated
condition of the tire before it blew out,

RECOMMRBNDATIONS

As a result of its investigation of this accident, the Natlonal Tvansportation
Safety Board recommended:

-- to the State of Californias

Revise Section 1088 of the California Administretive Coce
to match the minimum tread depth requirements of the
Federal Motor Cearrler Safety Regulations, Section 343.75(b)
and (¢), whieh sre more in keeping with tire standarde
recommended by current research. (Class 11, Priority
Actlon) (H-80-70)

Circeulate the Coachella accident report, with its finding of
the inadequate inspection of thz tracir, among Culifornia
::ommerr.;lal Vehicle inspectors. (Class I, Urgent Action)
H-80-71
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Investigate the potential for limited improvements along
California State Route 88 between Coachella and Westmorland,
California, that will at least serve as interim safety
improvements while longer term Improvements are under
consideration. (Class I, Urggent Action) (H-80-72)

— {o the National Highway Traffic Safety Administration:

Takd Immediate action to fulfill its commitment to urge the
States to adopt a schoolbus seating poliey that front and rear
seats be left vacant when feasible and to revise NHTSA pupil
transportation safety manuals to include this policy. (Class |,
Urgent Action) (H-80-73)

-- to the National School Transportation Association:
Inform its members of the National Transportation Safety Board
recommendation that front and rear seats of schoolbuses be left
vacant when feasible. (Class I, Urgent Action) (H-80-74)
BY THE NATIONAL TRANSPORTATION SAFETY BOARD:

/s/ JAMES B, KING
Chalrman

/s/ ELWOOD T. DRIVER
Vice Chalrman

/s/ FRANCIS H. McADAMS
Member

/s/ PATRICIA A. GOLDMAN
Member

G.H. PATRICK BURSLREY, Member, did not participate.

Member GOLDMAN, concurring and dissenting:

1 eoncur in the annlysis, conclusions, probable cause, and recommendations
in this report with the following exceptions:

1 do not concur with the recommendation to the State of
California to "Investigate the potential for limited improvements along
California State Route 86 between Coachella and Westmorland,
California, that will at least serve as interim safety improvements
while longer-term improvements aro under constriietion.” First of all,
the highway was not a causal factor in this accident. Secondly,
California is already considering major construotion improvements




September 29, 1980

-34~

along this route. Finally, I do not believe it is appropriate to second-
guess the State of California based on the limited "preliminary analysis
of the accident statisties." Therefore, even though the
recomsaendation is rather innocuous, I do not believe it is justified.

Also, 1 do not concur with the "urgent" recommendation to the
National Highway Traffic Safety Administration. First of all, there is
"seant Information" available in the accident history of schoolbuses to
indicate that one is actually safer if seated in the mfddle of the bus.
Seconcly, [ believe it is highly impractical to believe that a
"middle-sests-first policy” could be effectively enforced. Therefore,
even though the recommendation has the "virtues of simplicity and low
cost," 1 do not believe it s justified.

PATRICIA A. GOLDMAN
Member
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APPENDIX
INYESTIGATION

1. Investigation

The National Transportation Safety Board was notified of the accident at
7:30 p.m, on April 23, 1980, by the California Highway Patrol. An investigative
team from Washington, D.C., arrived at the accident scene at 7 p.m. on April 24,
1980. Representatives of CALTRANS, the California Multidisciplinary Accident
Investigation Team, the Califorr,'s Highway Patrol, and Smithers Scientific
Services, Ine,, participated in the investigation.

2.  Deposition/Hearing

There were no depositions or hearings held in connection with this
investigation.






