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KOHLER COMPANY TRACTOR-SEMITRAILER/
PICKUP TRUCK COLLISION
N.C. ROUTE 226,
NEAR MARION, NORTA CAROLINA
JANUARY 25, 1978

SYNOPSIS

About 10:00 a.m, ae.a.t., on January 25, 1978, a Kohler Company
tractor-gemitrailer, carrying a 43,000-1b cargo of feldspar, was southbound
on North Carolina Route 226. As it descended a steep grade, braking
capability was lost because the brakes vere out of adjustment. The
operator steered the tractor-semitrailer into the northbound lanes at a
blind curve and struck a northbound pickup truck head on. A passeugsr
in the pickup truck was killed; both drivers and a second passenger in
the pickup truck were injured.

The National Transportation Safety Board determines that the prodabie
cauge of this accident was: (1) The loss of truck braking capability
because the brakes were out of adjustmont and (2) the southbound truckdriver's
poor judgment in steering into the northbound lanes at s blind curve and
into the path of the pickup truck. Contributing to the cause of the
accident was an inadequate, preventive maintenance program by the carrier.

IKVESTIGATION

The Accident

About 9130 a,m., e.s.t, lf, on January 2;. 1978, a tractor-gemftrailer
(truck) transporting 43,000 1bas of foldspar 2, departed Spruce Pine, North
Carolina, en route to Spartanburg, South Carolina, This was tha final
lag of a 1,400-n{le trip that had orginated at Spartanburg on January 22,
Before leaving Spruce Pine, the driver, the sole occupant of tha truck,
stated that he conducted a pre-trip inspection of the truck brakes by
bringing the truck to a stop from a slow roll using the trailer bdrake
only. He then performed & similar test for all service brakes., Satisfied
with the operating condition of the equipment, the truckdriver departed.

I/ A1l t7mes herein sre castern standard,
2/ Feldspar {8 a crystalline mineral used for making ceramic fixtures.
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About 10:00 a.m., after the tvuck had traveled shout 10 niles, {1t
began to descend a 4-mile-long, steep winding grade on North Carolina
Route 226, near Marion, North Carolina, The driver stated that he
began descending the grade at 20 to 25 mph. After driving through the
first few curves, he looked through his resrview mirror and noticed that
the trailer brakes were smoking, He tried to slow the vehicle and
intended to pull off the road, but the %hrskes were not effective, and
the truck began to accelerate., The driver stated that, since he knew he
could not make it all the way down the grade, and ha did not want to
drive off the ledge down a steep embankment on the right, he steered to
the left across the centerline into the northbound lanes. Me intended
to atop the truck by scraping it against the steep vertical cut on the
sast side of the road. At this point, the truck had descended 1.1 mile
of the hill and was traveling 35 to 40 mph, After the truckdriver
steered across the centerline and into the northbound lane, it collided
head on with a pickup truck, Keither driver could see the other's

vehicle, because each approached the other at a 211-f¢ radius, blind
curve,

After colliding with the pickup, the tractor struck the steep
vertical cut on the east side of the road, and the tractor and trafler
turned over onto the right side and came to rest on tha roadvay. The
pickup truck rotated clockwise 185° and was driven back 85 ft in a
southwesterly direction, There it atruck and came to rest against the
guardrail on the west side of the road. (See figure }.) A passenger in

the pickup truck was killed; both drivers and s secon! passenger of tha
pickup truck were injured.

The driver of the pickup truck stated that he didn't see the truck
until it was upon him, and that just before the crash, he turned his
wheels left in an attempt to avoid the collision.

Witnesses in & passenger car behind the truck stated that the truck
wvas going downhill abcut 5 to 10 mphj they thought the truck was in low
gear because of the engine sound, They saw the brake light gn on and
off several times as 1if the driver vere pumping his brake at the curves.
Then, the brakes began to smoke., Jt appaared to witnesses that the
truck vas going to pull off the road, since it had slowed to about 2 or
3 mflea per kour. Then, auddenly {t began to accelersate,

One vyitness stated that when the truck slowed down he could hear
the engine "rev up" and then slow down, as thcugh the driver ware trying
to get it into gear,

At the accident scene, the trucidriver stated to the polica that he
astarted his descent 111 fourth gear at the top of tha mountain aad then
tried to downshifty but ha couldn't, He said that the brakes failed,
and that he was looking for a wide place in the roadway to pull off,
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Figure 1. Disgrezm of accident.

Vachiclie pesitions are approximate.
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A macheniz. who was called to the scene to remove the tractor and
traiier, stated that he entered the tractor and put the gear selector in
neutial, Before e moved it, he noted that the gear ehift lever was in
the riarward position, that tha low/high range button was down (in low),
and that the gear shift laver wams in efthar lst, 3rd, or 5th gear. He
believed i to be in 5th gear,

Injurie¢s to Persons

Injuries Drivers Pasaengers

Fatal 0 1
Nontatal 2 1
Minoxr/non~ 0 0

Vehicle Information

The truck was a 1977 GMC tractor owned by Ryder Truck Rentel and
leaged to Xohler Company of Spartanburg, South Carolina, and a 1972
Fruehsuf van-type trailer owned by Kohler Company. The gross vehicle
weight (GVW) was 65,832 1bs,

The tractor, VIN No. TDC 927Vv590971, was a 3-axle, diesel-povered,
cab over engine, Astro 95 nodel with a 10-speed standard transmissfon.
The odouweter read 62,334, and the tara weight was 14,050 1bs,

It vas equipped with air mechanical "8" cau-type brakes on all
three axles. The front (steering) axle had 15- x 3-1/2 inch brakes with
type-16 chambers and § 1/2-inch slack adjusters, 'wo rear (bogie) axle
brakes weve 16 1/2 x 7 inches with type-30 chambers; each had a spring-
actuated dual split system brake (piggyback apring brake) and 6-inch
slack adjusters. The brake system on the two bogle axles included
Federal Hotor Vehicle Safety Standard (FMVSS) 121 anti-lock hardware
manufactured by the Eaton Corporation.

The visual inspection of the two bogie axle brake drums and linings
revealed no deficiencies that would adversely affect braking capability.
The brake lining thickness at all bogle axle brake positions neasured
18/32 inch to 19/32 1nch., When new, the linings measured 24/32 inch.
The brake linings were original equipment on the tractor,

The brake adjustments on all six tractor wheals were at the upper
limications at, or close to, the maximum stroke cspability., The front
wheel brake slack adjuster strokes measured 2 .74 and 2 5/16 inches
compnred to the meximum stroke capability of 2 1/4 (+ 1/16) inches, The
bogie axle stroke measurements ware 2 7/16, 2 1/4, 2 5/16 and 2 9/16 inches;
miximun stroke capability was 2 1/2 (+ 1/16) inches, The wmanufacturer
recomum:nds that the front axle brakes be adjusted when the stroke reaches
1 3/4 inches and the bogie axle brakes, when the stroke reaches 2 inches.
(See table 1.)




Table 1,-~Brake Adjustment Infcrmation

{Tractor)

= S IELIE R X net

Brake Chamber
Push Rod
(&lack Adjuster)

Stroke Measurement 1

After Crash

Recommindad
Muax{ioum Stroke
At Which Brakes

Should Be
Readjuated 2/

Haximum
Brake Chasber
Push Rod Stroke
Capability
+ 1/16 inch

Left Right
Wheel Wheel
(Inches) {(Inches)

{Inches) (Inches)

Front Axle

——r—

2 1/4 2 5/16 1 3/4 2 1/4

1st Bogle
Axle

2 7/16 1/4 2 1/2

2nd Bogie
Ax\e

2 5/16 9/16 2 1/2

{(Tratler)

lat Tandem
Axle

s/8 3/

2 1/4 2 1/2

2nd Tanien
Axie

2 11/16 M2 216 2 1/2

All stroke measurements made with at least 80 1lbs air pressure--
except for measurements of the right wheel on the front tractor axle.

Manufacturers recommended practice.

Excess stroke movement ¢8 a result of push rod bottoming against
brake chsamber.
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The tone generator, an audible warning device for low air pressure,
low ¢ ']l pressura, and high water temperature, was missing from the
vehicle, Tape psrtially covered the related warning lights.

The FMVSS~-121 brake anti-lock warning light in the cab was not
functioning because of an open circuit, The three electrical threaded
couplings had been disconnected from the anti~lock control "ox on the
rear bogle axlae. (See figure 2,) The anti~lock connections on the
front bogie axle were intact, (See figure 3,) The steering axle was
not equipped with FMVS3-121 anti-lock hardware. An electronic test of
the FMVSS-121 anti-lock brake system on the first bogie axle indicated
that the system was functioning properly, A similar test at the second
bogie axle aftar the three electrical couplings wera cennccied indicated
that it was alio functioning properly,

The semitrailer was a 45-foot-long, tandem axle, exterior post van,
éerial No. CHP122003. It was equipped with air mechanical "S" cam type
brakes. The brakes were 16 1/2 x 7 inches with type-30 chambers. The
trailer was not equipped with PMVSS-121 antf-lock brake hardware,

The brake lining thickness varied between 3/8 in~h and 9/16 inch.
There were no sign!ficant brake-lining or brake-drum .eficiercies which
would have adversely affected braking capability.

The brake adjustments on all four trafler vheels ‘vere at, or close
to, the maximum avoilable brake chamber push rod ctroke. The front
tandom axle brake chamber push rod strokes measured 2 1/4 and 2 5/8 inches,
and the rear axle brake measured 2 11/16 and 2 3/16 inches compared to
the maximum brake chamber push rod stroke of 2 1/2 inches (+ 1/16). The
minufacturer recommends that the brakes be readjusced when the stroke
reaches 2 inches.

Ryder Truck Rental, the carrier's agent, provided ma‘ntenance for
both the tractor snd trailer. Service recorde indicate that the tractor
brskes were inspected eight times since August 2, 1977, and were adjusted
four times; three of these were the reesult of a praventive mafnteaance
inspaction, and one on November 1, 1977, was in reaponse to a driver's
request, At that time, the odomerer reading was 38,443; che brak_s had
been inspected and fcund "OK" 4,608 miles before. According to the
records, the last: brake adjustment was nide <1 December 6, 1977, at
49,576 miles. Records indicate that they wern: inspected again on
January 11, 1978, at 58,277 miles and were found to be properly adjusted,

Trailer maintenance records iudicate that since Xarch 19, 1977, the
brakss were adjusted 11 times. Tha last brake adjustuent was made on
Decenber 29, 1977. The Ryder policy, is to adjust the chamber push rod
(slack adjuster) to 1 1/4 to 1 1/2 inches.

A N N St




Figure 2. Disconnected couplings on brake anti-lock
control box at rear bogle axle,

Figure 3. Connected couplings on brake anti-lock
control box at front bogie axle,

s ol W N e S




t
H
{
i
!
%
!

-8 -

The pickup truck, a 1974 Chevrolet, Cheyenne 10 model, VIN
X-CCY144F449586, was owned by Greene McKinney, an automobile dealership

in Spruce Pinn, North Carolina, The odometer reading was 61,595, WNo
mechanical defectas were found.

Damage to Vehicles

The tractor-semitrailer -- The tractor was damaged from three
sources; the collision with the pickup truck, the collision with the
vertical cut, and the overturn., (See figure 4,)

The right front corner of the tractor in the area of the headlight
was pushed back toward the rear, and paint transfers from the pirkup
truck were found in this srea on the right front headlight rim and body.
The front bumper was dented and bent, and the front grille was dented at
the lower right side. The right front door was scraped and pushed in
laterally, and the door vent was missing., The two right side mirrcrs
were broken and pushed against the right door. The air cleaner, located
on the right side below the cab, was dented and displaced rearward into
the front surface of the right fuel tank, The right "saddle-mount" fuel
tank was displaced to the rear against the right wheel flap and bracket,
which was also displaced rearward, The right side of the front windshinld
vas missing, and the right door window was broken completely out. The
left side "saddle-mount' fuel tank had a downward dent on the top rear
of the tank. Neither fuel tank leaked as a result of dama;e. The left

front corner of the tractor had a puncture and dent above and to the
rear of the left front headlight,

The bottom of the tractor was heavily splattered with mud. The afr-
brake hose on the left front wheel Lad been torn away, and the tie rod

wae bent., The tanird leaf of both front springs protruded forward of the
i iont bumnper.

The tratler was scraped, and it bulged out on the right side; a
dent was noted and a small sectfon of seam had separated at the top
center of the right side.

The pickip truck -- The pickup truck had been damaged heavily on
the right front, (See figure 5.) 1he right front fender, grille frane,
hood, and radiatcr were pushed back, and the grille was miesing. The

right front headlight housing was displaced rearward 4.1 ft.

The right front tire vas flat, and the right upper and lower control
arms were pushed back. The front bumper was bent {n and down; a tire

scrub mark was on the right sfde of a plate attached to the center of
the bumper.
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Figte~e 4, Right side and right front of tractor.

Figure 5. Right side and front of pickup truck,
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The fron: windshield was brcken, and the rear wind~v wa.: missing.
The right A-pillar and the right side of the dashboard were pished back;
the floorboard on the right was pushed up, The left front fender was
bent and pulled to the right.

Driver Information

Truckdriver -~ The 22-year-old truckdriver was a resident of Campobello,
South Carolina, and had a valid South Carvlina license authorizing him
to drive the vehicle, There were no restrictions on his license, and he
was certified as medically qualified to drive in iateratats and intrastate
comperce a4 required by Federal Motor Carrier Safety Regulations (FMCSR).
A check of his drivinug record revealed two traffic violation convictions --
"disobey sign” In 1975, and "apeeding" in 1976. He coupleted an 8-week
truckdriver training course in 1976 at Greenville Technical Institute.
In April 1977, he was employed by Manpower, Inc., as a truckdriver for
the Kohler Company.

His driving log was current, For 24 hours before the accident, it
ahowed that the truckdriver went on duty at 9:00 a.m. on January 24
left Allentown, Yennsylvania, at 9:30 a.m. with an empty truck} went off
duty from 11300 &.m, to 12 noou; drove from 12 noon to 8:30 p.m.} went
into the slezper berth at 8:30 p.m, until 4130 a.m. on January 25; and
drove from 4:30 a.m. until 9:00 a.m, whan he arrived at Spruce Pine.

The truckdriver stated that he had never driven down this hill
before, but knew of other drivers who had. He stated, "I know all the
drxivers hava had trouble up on that rountain -- their brakes heat up on
thew,"

The truckdriver did not know that the anti-lock Lrake system had
been disconnected on his tractor. In fact, he did not know that the
tractor vas equipped with an anti-lock brake system. He was assigned to
the tractor on January 8, 1978, and had driven it 2,686 piles on five
previous trips.

Pickun truckdriver -« The 63-year-old driver was a resident of
Spruce Pine, Nort': Carolina, and had 2 valid driver's license to operate
the vehicle. A chack of his driving record revealed no traffic violation
convictions or accfdents and no license restrictions, The operator was
"trying out" the pickup truck, because he had intended te purchase {t.

Roadway Information

North Carolina Route 226 is a north/scuth State highway, which
connects the cities of Spruce Pine and Marion. This highway Js designated
Federal-aid primiry. (See figure 6.) The average daily traffic count
was 2,650 vehicles.




Figure 6. Aerial view of Route 226 in the area of
accident. Arrow indicates crash site,

In the vicinity of the accident, Route 226 ig a steep, winding
asphalt road with dropoffs on one side of the road and vertical hanks on
the other. The asphalt road surface was in fair condition. The 4-uile
southbound descent begins as a two-lane, two-way road divided by doible
yellou centerlines, At the crash site, however, there are two northbound
(uphill) lanes and one southbound (downhill) lane; the two northk,u-d
lanes are separated by broken white lanelines, and the nerth and southbound
lanes are separated by double yellow centerlines. Downhill toward the
crash site, the road curves left at a 211-fi radius, (See figure ?7.)

The roadway at the crash site is 42 £t wide; the northbound lane adjacent
to the shoulder 1s 11 ft wide; the northbound lane adjacent to the
centerline 18 13 ft wide; and the southbound lane 1s 18 ft wide. The
maximum superelevation at the curve is .10, and the grade is 9.7 percent,

The road is bounded by dirt shoulders of varying widths, and the
pavement edges are delineated by solid white lines, obliterated by en
accumulation of dirt, (See figure 8.) Highway Safety Program Manual,
Standard No. 12, 3/ recoumends Lhet every State and locsl agency have a
maintenance prograam that will provide for the "clearing of debris from
pavement surface, ehoulder and drafnage facilities."

Ey Highway Safety Progrem Manual for Standard No. 12, "Highway Design,
onstruction, and Maintensnce." National Highway Traffic Safety
Administration, p., IV - 20.
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Figure 7. Southbound approack to accideat site,
Point of impact 18 &round curva.

Figure 8. View of tha accident site from the south.
(1) Approximate location of gouges in roadway;

(2) damaged guardrail;
(3) oblitersted white edge line.




At the curer circunference of the curve, there is a single "W
beam guardrail, the top of wvhich varies in height from 1 ft to 2 ft
abyve the level of the roadway, Tha guardrail wae set back 2 1/2 ft
from the road edge, (8ea figure 9.) American Associgtion of State
Highway and Transportation OY¢ficials (AASHTO) Guide recommends a
minimum height of 27-inches for guardrail on the shoulder of the road.

The road surface of the northbound lane adjrcent to tha verticai
cut had 2 gouges and multipla scratches located 72 ft east of the brckan
white lanelines and 265 ft south of ths point of curvature.

The guardrail on the west side of the road, 353 ft south of the
point of curvature, was deformed and had paint transfers on it that
apparently came from the pickup truck,

There ware three wsrning signs hatween the ntart of the descent and
the crash site ~ a distance of 1,1 wiles. The first, located at the
start of the grade, vas a symbol "hill" sign wvith a message plate which
atated "Staep Grade 4 Miles," The sccond sign, located about 200 ft
south of the first, vas a winding road warning sign. The third sign,
located about 1,500 £t south of the first, was a left curve warning sign
with a 20-mph advisory speed plate,

A spead limit sigy vus posted on southbound route 226, 1 mile north
of ths "steep grade” sign., “he sign stated, “Speed Limit 55, Trucks 55."
On Pebruary 14, 1978, the southbound iruck speed limit was chenged to 25 mph,
and six speed regulatory signs -- "Truck Speed Limit 25" -- were installed,
The first sign wae placed at tia top of the mouatain, and the other
signs were placed at 1/2-mile intervals on the desceniing grade,

Meteorological Information

It vas daylight, the sky wvas overcast, and the road was wet from an
earlier rain,

Ovpar Information

Report Brake Malfunctions

In an attempt to determine why the anti-lock biake system on the
tractor vas disconrected, The Safety Woard interviewed Ryder Truck
Rental and Kohler Company personnel. Busmarics of relevent atatements
followt

A Ryder mechanic - "About 3 wonthe ago, the driver who was then
assigned to the accident vehicle complained that he was having problems
atopping., This driver had been assigned to this tractor since it was

A/ Amarican Association of State Highway and Transportation Officials
Cuide "Selecting, Locating, and Designing of Traffic Barriers," 1977.
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Figure 9. Top view of the (1) point of impact; (2) damaged
guardrajl vhere pickup truck cama to rest,

new and his complaint was that it didn't want to stop half the time. I
told him that I would do what Y had done to another tractor to correct
the problem, and that was to disconnect the anti-lock brake, He asked
me if { would disconnect them and I did--then I told him to try it for a
tzip) when he came back he told me it was better, so I never bothered
about doing anything else to 1t." (The driver who made the request was
not tha driver invoived in this accident,)

The Ryder service manager - The service manager stated that when
the enti-lock syatem was disconnected, the drivers described the brakes
as bettor than eanything they had driven bafore. "We had no coemplaints
after the anti-lock system was disconnected." He related the following
experience: A tractor was experiencing the intermittent flliumination of
the anti-lock warning light while the tractor was in motion, He test
drove the vehicle and applied the brakes fully st 35 or 60 mph. The
brakes held when first applied and then released; the vehicle coasted
for 2 or 3 seconds, then the brakes came on for about a second, Then,
the vehicle coasted for another 2 or 3 seconds, and the brakes locked
completely. 'The tractor askidded sidewaya,

A vheel sensor wns replaced, and the vehicle was road-tested three
times without a malfunction., When the vehicle was put back in service
the following morning, the brakes reportedly failed again in a similar
manner.
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Kohler Corawan tagegcho t "Drivers conplafned that when you
applied the hrakes, ths brakes go on and off increasing thair stopping

dietanca, Wa adviged Rydar of the sftuation, and they discoanected the
121 brakes."

A Bydexr mechinict "There is only one question iv m mind — when
ve have & dusl syctem and the 121 faile, wvhy doesn't the brake system
revert dack to the foundation brakes syatem?”

Twelva Kohler Compsany truckdrivers were interviewed relativa to
thelr opinfon of the effectiveness cf the 121 anti-lock brake sysiesm.

Oune driver had vever driven a truck equipped with anti-lcck brakes
40d hed no knovledge of how they workad, Threa drivera vho operited
crucks equipped with anti-lock brakes reported no malfuncticns snd
expreissed confidence in the system; however, one of them stated, "The
systen neads !wprovemont, because it never sesms to operate in the same
mannez, Somatimes it siope immsediately, and the next time it travels
some before the brakes take effect." The remaining aeight drivers expressed
a lack of confidence in the system and cited specific incidents of brake
wmalfunction that they attributed to the anti-lock eystem.

The reported incidents ranged from sudden brake gravbing to no
braking capability, but mont drivers complained of sporadic draking snd
increased stopping distance because of s lag between brake application
and vehicle slowing.

Of the drivers interviowed, four had received no training on the
anti~lock brake systenm, seven had reportedly received a 1 1/7 to 2-hour
lecture, and one had attended a 6-week truckdriving course and had
received both hand-on and classroom instruction on the anti-lock aysten,

An Interview of a mwmber of the National Highway Traffiu Safety
Administration (NHTSA) wau condvcted to determine what NHTSA's present
activities are in FMVS8-121 antf-lock brakes relative to driver/msintensnce
personnel education and problem identification,

It was learned that NHTSA'e current program consiets of: distribution
of s drivere minual "Defving With ihe Kew Braies;' development, for
future distribuiion, two manusls ~- g basic maintevance wanual and a
drivers nanval{ coaplaint follow-up by the Office of Defects Investigation;
investigation of verified anti-lock hrake involved accidents; and exaninstion
of nwig purchased trucks to dotermine manufecturers compliance vith
msﬂ- [
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ANALYS1S y )
The Accident

The driver was qualified to operate the truck; his duty and vest
perfods wore within BMCS requirements, The pre-trip brake test rerformed
by the truckdriver at Spruce Pine was not sufficient to rovesl the
ability of the brake systems to function properly under highway operating
conditions. The brake druma, apparently rool at the time of the test,

providzd enough brake lining to brake drum contact to bring the truck to
a stop from & olow roll,

When the loaded txuck began to descend the steep mountain road,
friccion generated by braking during the descent caused the trailer
brakes to ovarheat and to sacke., The heat created by the friction
caused the trake drums to exnand. This expanaion, comtiued with the
nininum braks adjustments, left no raserve stroke available to corpensste
fox the brake drum expansion; and all effective braking capability wss
lost, The truckdriver told police that he then sttempted to downshift
but was not successful; when he did 30 and to what gear he finally
shifted to are unknown., As the truck continued dowmhill without effective
braking available, the truck accelerated to an estimated 35 to 40 wph,
As the truck approached the sharp left curve, tha driver steerad to the
left of tha centerline and struck the northbound ptekup truck, Calculations
indicate that if the truck had stayed i{n 1its lane 1t could have bean
able to negotiate the curve. J)

L e b APt At B gy S+ b7

The driver not only violated the law but exercised poor judgment in
steering across & double yellow centerline into the oppoaing traffic
lanas, since his view of on-coming traffic was obstructed. The substantial
risk to other road users created by this driver's actions materiaiized
vhen the vahicles collided,

Sight aligrment measurements and ate ed speeds indicated that
neither driver could have seen the other until 1 1/2 seconds before the
crash -~ insufficient tima to take evasive action,

Gouge marks in the northbound lane adjacent to the shoulder f{ndfcated
the location of the c¢rash, The type of collision, based on the damage,

! was an eccentric (off centered) head onj the right front of the truck

contacted the right front of the pickup truck, Since the momentun of

the truck was greater than that of tha pickup and the collision forces

vere directed at the right front, the pickup truck was pushed back and
roteted clockuige.

Braka Maintenance

Tractor ~ Although records of the lant preventive maintenance
inspection, at 58,277 miles, indicated that the brakes were found to he
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"OX" sn: that no braka adjustmenti vere made, the brakes were found to
e sexiously out of adjustment after the accident -~ only 4,057 niles
after the inapection.

Tha traccor brake linings weve original equipment and when new ware
24/32 snch thick; vhen lnepected after the accident, they ware 183/32 fuch
thick. Abou' 6/32 inch had worn off in 62,334 milas, an svaerage of
»M003 inch brake waar per 100 milan,

According to the vehicle wanufacturer, the ratio of braks chamley
push x¥od stroks to breke lining wosr §8 25 to ), Therafore, bated ¢n
this xelationship and tha weer rats, the probable hreke chamber push reod
stroke at the tfxe of last: inaspection can be calculated., Thuis calculations
indicite that at the last faspection the hrako chamber push rod atroks
at all tractor whaeels was at, or bayon!; the recommended maximua stroke
at vhich tiie brakes should be readjuated. (Sea table 2.)

The Qafety Board uzed & second technique to estimate the distance
of brake chamber push rod tiravel at the last inspection, The vame
avertge brake lining wear rate and brake rod travel to lining-wear ratio
wan used, and then it was correlated with the Ryder policy of adjusting
the hrake rod travel 1,25 to 1,50 inches, Sfince the brakes wera last
adjuited at 49,576 miles and 6,701 milen later they were inspacted,
calculations indicate that, st last inspection, the brake chaaber rod
travel would have been 1,92 to 2,17 {nches,

Tha findings using both cstimating tec.miques were conefstent and
suggest, based on avevege lining wear, that, at the laast praventive
maintensnce inspectinon, the brikes were indeced in nesd of an adjustment
and would not reach the rext scheduled preventive mafntonsnce inspection
witiwout a predictable lows of traking cepabdility. The next preventive
maiitensnce would have bhaen at 65,576 miles.

In Novambev 1977, s comparanble set of circumstancesn involving this
vekicle existed although no accident resulted, At 26,371 miles the tractor
brekes vere adjusted; 7,464 miles latex -- the next scheduled inepection -~
tha brakes reportedly did aot nesd an adjustment. However, 4,608 miles
later on November 1, befora the next echeduled inapection, the operator
requested a braka sdjustment -~ 12,072 niles after tha last adjustment.
Couparabdbly, this accident occurred 12,758 miles after the last brake
adjustment and 4,057 miles after the last inspection at which the brakes
were not adiusted,

Trailer -~ According to records, on Dec'ubar 29, 1977, the brake
liningn vere inspectod and tha braekes adjustud, Since the oparating
mileaga of the trailer ceanot be determined, the mileage tiravaled from
the time of the last brake adjustment to tha crash was estimated to be
7,500 miles by comparing {t tc the averaga tractor mileage. Computations
similar to those performed for the tractor guggest that thn trailer
brakes either were not adjusted on Decembsr 29, 1977, aa the records
indicate, or the adjustmints were 10t propacly made, (See table 2.)
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Table 2.--Brake Chamber Push Rod Stroke

Brake Chanber Probable Stroke Max imum
Push Rod Stroka At Last Majintenance Stroke At
After Crash Inspection Which Brakes
T Should Be
Left Right left Right Readjusted
Wheel Whewl Wheel Wheel
{Tractor) _?}Inches) (Inches) {Inches) | {Inches) L (Inches)

Front Axle 2.25 2.31 1,94 2.00 1.75

ist Bojle
Axla 2.43 2.25 2.12 1.94 2.00

2nd Bogie
‘ Axle 2.31 2,56 2,00 2.25 2.00

I
Bxake Charber Probable Stroke Maximum
Push Rod Stroke After Last Stroke At
Aftar Crash Adjustment Which Brakes
Should Be
Left Right Left Right Readjusted
Whesal Wheol Wheel Wheel
(Tra’ler) (Inchas) | {Inches) {Inches) | (Inches) (Inches)

1st Tandem .
Axle Le25 2.62 1.63 2.00 2.00

2nd Tandew
Axle 2.66 2.18 2.06 1.56 2.00

The Safety Board, therefore concludes that both the tractor and
senitrailer were put into service after their last mainteaance inspection
with their brikes in need of adjustment.

Highvay

Highway barrfer design and rosd surface condition were not causal
to this aceidant, Howaver, the height of the single W-beam guardrail at
the accident sitae (1.1 mile south of the north intersect of routa 226A)
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varied from 1 ft to 2 ft above the road, Tha low points of the existing
rail, which are at the center section of tha curve, off'er 1ittle retention
protection to an intruding vehicle, Evidently, tha road had been resurfaced,
but the guardrail was not upgraded,

Bince the accident, speed limit signs of 25 wph have been installed
to regulate downhill truck traffic, The Board believea that, bused on
the location of the previous "Speed Limit 55 Trucke 53" sign both in
time and distance from the start of the descending grade, an uynfamiliar
southbound drivexr was not being provided adequate speed-control information
uither before, or at the start of, the descending grade,

The obliterated white pavement edge lines at tha site had lost
their value as visual refereaces for drivers and may also hava reduced
the drag factor of tha road surface at the affected locaticus,

Other Information

Although the disconnected brake anti-lock hardwara on the second
bogie axle of the tractor was not a factor in this accident, its condition
was indicacive of an fneffective maintenance program, In faat, although
the intent was to completely disconnect the anti-lock system, it had
been only partially disconnected. The system was stili functioning at
the firet bogie axla.

The anti-lock hardware was disconnacted ahout 3 months before the
accident. There was no reccrd made of tha disconnect; in fact, the
tractor vas subjected to a praventive maintanance inspection at least
tvice after tha anti-lock hardware was disconnected, Those reperts
indicate that the brake anti--ekid warning unit 1ight wss checked and
found to be "OK." At the last two preventive maiatenance inspections,
the 1ight was probably checked off as "OK" without actually beins tested.,
If the light was not {lluminating it would have buen detected, and if
the 1ight was 11luminating the disconnected anti-lock hardware yould
have caused the light to remain on, indicating a malfunction in the
biake anti-lock eystem, In either case, the report would not have heen
narked "OK."

Interviews of the Kohler and Ryder employees revealed that reither
the driver nor the mechanice had sufficient training to enable them to
fully understand how the PMVSS-121 anti-lock brake system was supposed
to operate, Disconnacting the anti-lock system appeared to be a cure-
all for braking problems; this practice could prevent other braking
discrepancies from being diecovered,

Although some Kohler drivera' experiences may have been caused by
problems other than s mslfunction in the anti-lock system, as long as
the malfunctions are not reported and fully docvmented and as long as
such malfunctions sre not complately examined by maintenance personael




ox referred to componsnut manufacturers for cercection, the informal
indictments agasinst anti-lock systems vill continue, Other probleams
may, therefory, be camouflaged, and the advantages and disadvantages of
the anti-lock devices impossible to evaluate,

CONCLUSIOHS

Findings

1. Pre-trip brakse tesis were not sufficient to reveal the improper
brake adjustmants.

2, Because of improper brake adjustmente, the truck lost all effective
braking capability while descending the steep grade,

3. The truckdriver intentionally steered across the centerline at the
curve and onto the northbound lanes.

Sight alignment was ohstructed by the vertical bank at the curve
and prevented the 4rivers from seeing each other in time to
take any successful evasive actica,

The tractor brakes thould have been adjusted at the last preventive
maintenance ingpection, but were not,

The disconnected FMV3S-121 brake anti-lock hardware at the reav
bogle axle had no causal relacionship to this accident, dut did
indicate a laxity in saintenance procedures.

7. Although highway discrapancies wore identified, they did not
contribute to this accident,

Frobable Cause

The National Transportation Safety Board determines that the probable
cause of this accident wast (1) The loss of truck braking capability
because the brakes were out of adjusitment and (2) the southbound truckdriver's
poor judgment in steering Intc tha northbound lanes at a blind curve and
into the path of the pickup truck. Contributing to the cause of the
accldent was an inadequate, praventive maintenance program by the carrier.

RECONMENDATIONS

As a veeult of ite investigetsion of this sccident, the National
Traneportation Bafety Board made the following recommendationst

~= to the Stete of North Carolina:

"Upgrade State guardrail installaticns at this location to
conform with current AASHTO and PHWA design and performance
standards, (Class If, Priority Action) (H-78-67)
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"Maintain edge line markings at this location by clesring debris
fron the pavewiut surface as recommended by Highway Safety
Program Manual Standard No., 12, Chapter 4, (Class II,

Priority Action) (H-78-68)"

-= to the Pederal Highway Administration:

"Review North Carolina's barrier rail installation practices

to sssure that guardrails are upgraded when roadway resurfacing
alters their relative height to the extent that they no longer
conform to the AASHTO stanlards, (Class 1I, Priorfity Action)
(H-78-69)

~= to Ryder Truck Rentals

""Amend its mainteunance policy velative to brake adiustments by
requiring an adjusizant at least at each preventive maintenance
inspection, (Class II, Priority Astion) (H-78-70)"

As a result of this accident, the Safety Board reiterates its
safety recommendation H~78-43, fssued tn the National Highway Traffic
Safety Adwinistcratfon June 3, 1978:

""Develop a Fedaral Mutor Vehicle Safety Standard stating a
performance requirement for all newly manufactured commercial

vehicles to have equipment that would insure hrakes being in
proper adiustment at 211 tines."

BY THE NATTUNAL TRANSPORTATILOX SAFEYY BOARD

/s/ JAMES B. KING

Chairman

/8/ FRANZIS H. McADAMS

Member

/s/ PHILIP A. HMOGUE

Menber

/e/ BLWOOD T, DRIVER

Menmber
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