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D E R A I L M E N T O F A B U R L I N G T O N N O R T H E R N 
F R E I G H T T R A I N A T B E L T , M O N T A N A , 

N O V E M B E R 26, 1976 

S Y N O P S I S 

About 2:55 p.m. on N o v e m b e r 26, 1976, 24 cars of Burl ington Nor thern f re ight 
t rain E x t r a 5743 East derai led at Belt, Montana. T w e n t y - t w o persons were injured 
as a result of the accident and two persons are missing. About 200 people were 
evacuated because of subsequent f ires and explosions. F i v e houses, a Farmers 
Union Coopera t i ve fac i l i ty , and severa l other buildings were destroyed or damaged. 
N ineteen motor vehic les were destroyed and Belt Creek was contaminated. 
Damage was est imated to be $4,540,000. 

T h e Nat ional Transpor ta t ion Safety Board determines that the probable cause 
of the accident was the fa i lure of an over loaded rai l section which or iginated in an 
undetected transverse f issure. 

I N V E S T I G A T I O N 

T h e Acc ident 

About 1:40 p .m. , on N o v e m b e r 26, 1976, Burl ington Nor thern (BN) f re ight train 
E x t r a 5743 East departed f rom Great Fal ls, Montana, eastward 1/ on the single-
track mainline for Mossmain, Montana. T h e train consisted of 5 locomot ive units 
and 121 cars. Inspections and brake tests pe r fo rmed before the train departed, and 
numerous inspections made by the c rewmembers en route, disclosed no defects. 

About 2:55 p .m. , the t rain was moving at 38 mph as its l ocomot i ve passed the 
stat ion at Belt , Montana, 26.5 miles south of Great Fal ls. T h e engineer did not 
observe any delects in the t rack as the train approached and crossed a bridge over 
Castner Street . A few moments la ter , the f i reman looked to the rear of the train 
and saw a boxcar derai l near the br idge. He repor ted this to the engineer and then 
saw more cars derai l , including severa l tank cars. T h e derai lment ini t iated an 
emergency brake appl icat ion. T h e locomot i ve and 28 cars stopped about 3,002 feet 
south of the point of dera i lment , 3,493 feet south of the Belt stat ion, and 3,000 
feet f rom the north end of the br idge. (See f igure 1.) T w e n t y - f o u r cars, the 29th 
through the 52nd, derai led. None of the c rewmembers were injured in the accident. 

17 Th is direct ion is re lated to B N t imetable direct ions. A t Belt a B N eastbound 
train is t ravel ing southward geographical ly . 



F i g u r e 1. P l an v i e w of a c c i d e n t s i t e . 
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T h e ini t ia l dera i lment occurred at the north end of the overpass which carr ies 
the single track o v e r Castner Street . T h e old C i t y Ha l l building and a newspaper 
of f ice were about 300 feet northeast of the point of dera i lment on Castner Street . 
O n the east side of the tracks in the dera i lment area there we re a two -s to ry br ick 
store which belonged to the Fa rmers Union Coopera t i ve , a warehouse, and severa l 
dwel l ings. In addi t ion, there were four ve r t i ca l , above-ground, 16,000-gallon tanks 
for gasoline and fuel oi ls, two 500-gallon butane tanks, and severa l smal l propane 
tanks. Belt Creek is about 400 feet east of the accident s i te. A warehouse, a paint 
storage shed, and a lumber storage shed were on the west side of the tracks. (See 
f igure 1.) 

A tank car derai led to the east side of the t rack where it struck and 
punctured one 16,000-gallon tank containing gasol ine, wh ich was 42 1/2 feet f r om 
the track s t ructure. T h e gasoline immed ia te ly igni ted. A t the same t ime, the 
tankhead of the 37th car , a tank car loaded w i th l iquef ied pet ro leum gas ( L P G ) , was 
punctured. T h e escaping gas was ignited and the punctured tank immed ia te ly 
rocketed about 400 feet to the west . 

C a r s N o . 40, 41, 42, 43, and 45 we re tank ears loaded w i th N o . 6 fuel o i l . 
Severa l of the tanks were punctured in the dera i lment and fuel oi l spil led onto 
Castner Street under the br idge. T h e punctures we re made by impacts be tween the 
tanks and var ious car par ts during the derai lments. T h e oi l igni ted and began to 
f low down Castner S t ree t toward the center of t own . 

About 1 1/2 hours la ter , the 34th car, loaded wi th L P G , which was ruptured 
and being impinged by f i re , exp loded. Severa l f i re f ighters rece ived minor burns and 
were knocked down when the tank car ruptured. Parts of this car came to rest near 
the Fa rmers Union Coope ra t i ve building on the east side of the main track. 

One 33-foot p iece of the east rai l was broken into 13 pieces. T h e f i rst break 
was 47 inches north of the bridge and the second break was 11 feet 10 3/4 inches 
south of the f i rs t . (See f igure 2.) Wheel bat termarks on the rece iv ing ends of the 
broken pieces indicated a number of wheels passed over the breaks before the rai l 
was displaced and a l lowed the cars to derai l . T h e rai l was manufactured by the 
Bethlehem Steel Company in 1909 and was f i rst laid in a track in 1911. It was 
instal led at Belt about 3 yea rs before the accident . 

T h e t rack was constructed of 90-pound, 33-foot- long rai ls o f var ious origins 
and ages which exceeded 50 years . T h e rails were connected w i th 4-hole, 24-inch 
joint bars. Each ra i l had 12 ra i l anchors. Each ra i l rested on 7 1/2-inch by 10 1/2-
inch, single-shoulder tie plates which we re laid on twen ty 7-inch by 9-inch by 8 1/2-
foot crossties per ra i l length . T h e ra i l was secured by t w o track spikes per t ie 
plate. T h e track was ballasted w i th crushed stone. 

Dur ing the week pr ior to the accident, a track gang had "smoothed up" the 
track in the area, which included raising the east rai l be tween the br idge and the 
swi tch south of it. 



Figure 2. Broken sections of 33-foot ra i l . A r r o w indicates po in to f ini t ial fa i lure. 
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A track inspector r iding a H y - R a i l car had inspected the track in the area 
earl ier in the day and found no defects. T h e track had been inspected by a 
magnet ic ra i l defect detector car on J u l y 29, 1976, and by an ultrasonic defect 
detector car on August 4, 1976. Dur ing these inspections severa l other rails 
manufactured in 1909, which were near the br idge, were found to contain internal 
defects. No defects were found in the east ra i l at the br idge. 

B N requires inspection of the track by a track inspector or a track foreman 
three t imes per week . T h i s exceeds the requ i rement of the Federa l regulat ion 
which requires on ly one track inspection per week for Class 3 track. Searches for 
internal ra i l defects are not required because no passenger trains operate on this 
l ine. 

A southbound t ra in approaching Belt moves around a 2° curve to the r ight 
for 960 feet and then moves on straight track for 1,066 feet to the point of the 
derai lment and fo r 1,593 feet fa r ther south. T h e r e is a 0.60 percent descending 
grade for about 5 miles approaching Belt . D y n a m i c braking is usual ly employed 
descending into Bel t . T h e north end of the br idge car ry ing the single t rack over 
Castner Street in Belt is located 495 feet south of the stat ion. Sidings are located 
along the main track north and south of the br idge. 

Injuries to Persons 

Injuries C r e w m e m b e r s Passengers Other 

Fa ta l 0 0 2 missing 
Nonfa ta l 0 0 22 
None 6 0 

Damage 

Six teen of the 24 derai led cars were dest royed and the others were heav i l y 
damaged. About 270 feet of track and two switches were dest royed and the bridge 
was damaged. 

F i v e houses we re dest royed and severa l others we re damaged. Severa l 
commerc ia l bui ldings, including the Fa rmers Union Cooperat ive 's ent i re bulk fuel 
storage plant, were des t royed. T h a t plant consisted of a general s tore, garage, 
warehouse, four ve r t i ca l , above-ground, 16,000-gallon tanks, two 500-gallon butane 
tanks, and severa l smal l propane tanks. T w o of the large tanks contained gasol ine, 
one contained heating oi l , and one contained diesel o i l . T h e lumber storage shed 
and paint warehouse along the west side of the track were des t royed. T h e 
newspaper building and the old C i t y Ha l l in the center of town were dest royed by 
f i re . N ineteen mo to r vehic les were dest royed and severa l we re damaged. 

H ighway access to the west and south of the accident site was hampered 
because Castner Street was blocked by derai led cars and f i re . Te lephone 
communicat ions in the area were in terrupted for severa l hours. 
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Damage- re la ted costs were est imated as fo l lows: 

Equipment 
T rack 
Proper ty 
T o t a l 

$ 500,000 
40,000 

$4,000,000 
$4,540,000 

T r a i n In format ion 

T h e 34th, 37th, and 51st cars of the train were tank cars loaded wi th L P G , and 
were not equipped wi th head shields. T h e cars compl ied w i th U.S. Depar tment of 
Transpor ta t ion ( D O T ) specif icat ions for the transport o f this l iquid. T h e 34th and 
37th cars we re prov ided wi th F - t ype couplers, and the 51st had a standard E- t ype 
coupler. T h e 41st, 42nd, 43rd, and 45th cars were tank cars loaded wi th fuel o i l . 

T h e l ocomot i ve consisted of f i ve units wi th the fo l lowing specif icat ions: 

T y p e Weight (Pounds) A x l e s 
U-33-C 363,600 6 
SD-45 368,000 6 
GP-30 362,700 4 
GP-38 250,000 4 
GS-9 249,000 4 

Method of Opera t ion 

Tra ins are operated in this te r r i to ry by t imetable and train orders. T h e 
m a x i m u m author ized speed is 40 mph. No rma l dai ly t ra f f ic consists of one f re ight 
t rain in each d i rect ion. N o passenger trains operate ove r this l ine. 

Meteorological In format ion 

A t the t ime of the accident the temperature was about 13° F, and in the 
fo l lowing 8 hours it dropped to 8° F. T h e sky was cloudy w i th a nor thwest w ind of 
about 20 mph. About 4 inches of snow was on the ground. 

F i r e erupted immedia te ly af ter a tank car col l ided w i th the trackside fuel 
storage tank. F i f t y - f oo t -h igh f lames enveloped derai led cars and buildings wi th in a 
300,000-square-foot area around the tank in less than 2 seconds. In a rol l ing mot ion 
the f i re advanced eastward toward Belt Creek and spread out to the north and 
south. Severa l explosions occurred as the f i re burned the derai led cars and nearby 
buildings. T h e f ires burned for ove r 12 hours. (See f igure 3.) 

F i r e 



Figure 3. Aerial view looking south. 
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T h e Belt F i re Depar tment quickly responded and d i rected i ts at tent ion to the 
f i re advancing on Castner Street toward the town . T h e old C i t y Ha l l and a 
newspaper building were on f i re when the f i re depar tment a r r i ved . F i r e equipment 
f rom other local i t ies a r r i ved and the Great Fal ls Nat ional Guard F i r e Ch ie f took 
charge. T rucks dumped earth on Castner Street to dike the fuel o i l f i re . T h e dike 
d iver ted the oi l into Belt C reek , which became contaminated. Disaster planning 
for assisting in a catastrophe of this nature had not been made w i th neighboring 
f i re depar tment . H o w e v e r , by 3:15 p.m. 12 f i re depar tments wi th in 30 miles of Belt 
were responding. 

T h e train c rewmembers f i rst unsuccessful ly a t tempted to contact the nearest 
ra i l road dispatcher b y radio and by telephone. T h e conductor then instructed the 
c rew to move the remainder of the t rain southward and place it on a siding. 

Ini t ia l ly none of the non-rai l road emergency serv ice personnel were in fo rmed 
of the hazardous commodi t ies on the train nor of the locat ion of the wayb i l l s . T h e 
rai l road c rewmembers left the scene about 3:15 p .m. , and left the waybi l ls in the 
caboose. T h e conductor not i f ied a dispatcher of the accident about 3:20 p .m. , and 
made arrangements to move the rear port ion of the t rain to Grea t Fa l ls . Th i s was 
the f i rst in format ion that the B N had rece ived about the dera i lment . When the 
f i rechief requested the waybi l ls and in format ion f rom the ra i l road dispatcher, he 
was told that the caboose and undamaged cars had been r e m o v e d to Great Fa l ls . 

About 4:30 p .m. , a sound l ike gas vent ing to the atmosphere was heard in the 
main f i re area but f i remen were unable to determine whether it was f rom a tank 
car or one of the propane tanks near the Cooperat ive 's buildings. A t 5:30 p .m. , a 
tank car ruptured and a 1,000-fpot-diameter f i rebal l spread o v e r the t own . A t least 
10 f i remen were wi th in 200 feet o f the tank car, but on ly one f i re f igh ter was 
in jured. Par ts of the tank were b lown 500 feet away . 

T h e hazardous materials on the train were not ident i f ied unt i l about midnight 
when B N off ic ials a r r i ved at the scene w i th in format ion about the train's cargo. 

Su rv i va l Aspects 

Because of the low outside temperature most residents along F i f t h A v e n u e 
were indoors at the t ime of the derai lment . 

T h e ini t ia l blast damaged the door of a garage on the Cooperat ive 's premises, 
exposing its eight occupants to a 4- to 6-foot wa l l o f f l ame. T w o of the occupants 
did not escape wi th the other six by a rear ex i t and are missing. 

F lames engul fed a house just north of the Coopera t i ve w i th in 10 seconds af ter 
its occupants f l ed^ 

Tes t s and Research 

T h e 13 pieces of the broken ra i l wh ich ini t iated the dera i lment we re ana lyzed 
at the B N laboratory at St. Pau l , Minnesota. T h e chemica l composi t ion of the steel 
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conformed closely to Amer i can Ra i lway Engineering Associat ion specif icat ions 
except for slight deviat ions above m a x i m u m carbon and phosphorus content . T h e 
fai led sections exhib i ted classic t ransverse fissures which had progressed f rom 
inclusions in the ra i lhead. T h e inclusions extended throughout the lengths of the 
fai led section of ra i l . T h e t ransverse fissure at the ini t ia l break did not exhibi t the 
sudden or rapid g row th rings normal ly associated w i th those t ransverse fissures 
which exhibi t those types of g row th . (See f igures 4 and 5 and appendix A. ) 

Accord ing to the State F i re Marshall's of f ice the four oil storage tanks, the 
two 500-gallon butane tanks, and an electr ic pump used for bulk t ransfer compl ied 
wi th the Un i fo rm F i re Code . Each of the storage tanks contained an 8-inch 
escapement for exp los ive vent ing wi th a weak seam we ld in the roof . T h e four 
ver t i ca l tanks were enclosed by a 3- foot-high, 6-inch-thiek re in forced concrete 
f i rewal l . 

T h e tankhead of the 37th car, which was punctured in the dera i lment , was 
recovered near a storage tank. A n examinat ion disclosed that the puncture was 
near the top of the head, approx imate ly 12 inches above the hor izonta l center l ine. 
Because of the nature of the puncture it could not be determined def in i te ly what 
ef fect a Federa l Ra i l road Admin is t ra t ion (FRA)-des igned head shield would have 
had. 

O ther In format ion 

T h e Federa l T r a c k Safety Standards, 49 C F R 213.237, require that a 
continuous search for internal defects be made of al l jo inted and welded rails in 
Classes 4 through 6 at least once a yea r . Such inspection is to be made in Class 3 
track on ly when passenger trains operate on it. 

A N A L Y S I S 

T h e bat termarks on the f rac tured surfaces of the broken ra i l indicate that the 
ra i l broke under the wheels of the passing train and that a few wheels passed ove r 
the two breaks before the rai l was displaced and a l lowed the cars to derai l . If the 
ra i l had been broken before the train began to move ove r it, the locomot i ve and 
f i rst 28 cars would have bat tered the ends of the f rac tured rai l to a much greater 
degree. F u r t h e r m o r e , the t rack inspector probably would have d iscovered the 
break during his inspect ion ear l ier in the day. 

As soon as the ra i l separated and a l lowed the 29th car to dera i l , the 
decelerat ion of the f i rs t cars to derai l and those immed ia te ly behind them—both 
f rom the emergency braking and the decelerat ion of the derai led wheels—init iated 
the buckling of the t rain and the random derai lment and dynamics of the fo l lowing 
cars. Since the track was on a f i l l , there was nothing to keep the derai led cars in 
l ine and on the roadbed. Consequent ly , the momentum of the rear cars st i l l on 
track caused dera i lment to both sides of the t rack and random excursions of the 
cars. 



F i g u r e 4. C r o s s - s e c t i o n of r a i l s e c t i o n showing nuc leus of in i t i a l f a i l u r e . 



F i g u r e 5. C r o s s - s e c t i o n of f a i l ed r a i l showing t r a n s v e r s e f i s s u r e . 
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F o r each 10 pounds of ra i l sect ion, a rai l should support a max imum load of 
about 3,000 pounds per whee l . 2/ T h e locomot ive of E x t r a 5734 East , l ike most 
others used today, placed loads on the rai l in excess of 30,000 pounds per whee l , 
which is about 3,000 pounds per wheel or 11 percent more than what the 90-pound 
sect ion should ca r ry . T h e development of t ransverse fissures is related in part to 
heavy wheel loads through dynamic forces. 3/ It is not known to what ex ten t the 
addit ional loads f rom dynamic braking of the heavy locomot ive contr ibuted to the 
fai lure of the rai l . 

T h e chemica l composi t ion and type of steel and the amount of ra i l f lexing are 
factors which must be considered. T h e imperfect support o f the rai l , part icular ly 
where the roadbed met the br idge abutment, a l lowed constant f lex ing of the ra i l . 
T h e low temperature might have been a factor in the f racture of the steel . 

Considering that this ra i l had been in serv ice 25 years before the "con t ro l -
cooled" ra i l manufactur ing process was adopted by Amer i can steel mil ls, it was 
predictable that fissures would develop and grow rapidly to cr i t ica l s i ze . T h e 
detect ion of a number of internal defects in other simi lar 90-pound rails in the area 
before the accident also should have indicated to the B N that serv ice fa i lure of this 
ra i l was probable. 

T h e number and appearance of the transverse fissures in the broken rai l 
suggest that at least some of them should have been detectable when the detector 
tests were made in J u l y and August . T h e inclusion in the head of the ra i l should 
have been detectable also. B N should rev iew the capabi l i ty of its ra i l f law 
detect ion testing, its qual i ty cont ro l , and the analysis of i ts f indings. A rev iew of 
the history of this 90-pound ra i l , its overstressing by heavy wheel loads, and the 
tendency of such ra i l to deve lop t ransverse fissures under such serv ice suggest that 
the ra i l should have been r e m o v e d f rom mainl ine serv ice . 

Federa l T rack Safety Standards, 49 C F R 213.237, Inspection of Ra i l , did not 
require B N to make an annual "continuous search for internal defects" in the rai l at 
Bel t . H o w e v e r , B N tested the ra i l induct ive ly and ultrasonic al ly 4 months before 
the accident wi thout a posi t ive indicat ion that internal defects (transverse defects 
or inclusions) were present. Those inspections would have compl ied wi th 49 C F R 
213.237(a) and (b) for any class of track, but the inspections did not detect the 
internal defect f rom which the fa i lure or ig inated. 

Th i s accident suggests that the regulat ions for inspection of rai l should be 
more specif ic in their requirements. T h e y should consider the many var iables 
which af fect the deve lopment and growth of internal defects. These var iables 
include, but are not rest r ic ted to , chemical composi t ion of the ra i l ; the t ype , age, 
and the serv ice l i fe of the ra i l ; the condit ion of the roadbed and resul tant ra i l 

Yl Wi l l iam G . R a y m o n d , et a l . , E lements of Rai l road Eng ineer ing, ( N e w Y o r k : 
W i l ey , 1942). 

3/ D r . Wi l l iam W . H a y , " T r a c k Structures for H e a v y Wheel Loads , " 12th Annual 
Rai l road Engineering Conference Proceedings: E f fec t o f H e a v y A x l e Loads 
on T r a c k , Federa l Rai l road Admin is t ra t ion , October 1975. 
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f lex ing; and the s ize and f requency of wheel loads re la t i ve to the s ize of the rai l 
sect ion. T h e in te rva l of test should consider the past f requency of defect 
development . 

Federa l regulat ions do not require the testing of Class 3 track for rai l defects 
unless passenger trains use the track. Th is accident suggests that the cr i ter ia for 
testing for internal defects should include not only the class of track but also the 
class of serv ice to which the track is subjected. In this case the tests in J u l y and 
August would have compl ied wi th Federa l regulat ions even though they did not 
detect the inclusions and any fissure which might have been there. 

In the confusion and f ire which fo l lowed the derai lment , f i re f ighters were 
unable to determine what the tank cars contained. T h e r e was no evidence of an 
e f fec t ive B N emergency procedure to not i fy f i ref ighters of the descript ions and 
locations of the hazardous materials in the t ra in. 

T h e BN dispatcher learned of the derai lment 2 hours before the 5:30 p.m. 
tank car explosion, and more than 8 hours before the contents of the 11 hazardous 
materials ears we re ident i f ied to the f i remen. H o w e v e r , he was not able to te l l the 
f i rechief what was invo lved because he did not have that in format ion when he f i rst 
spoke wi th the f i rechief about the accident. Dur ing a subsequent communicat ion , 
the dispatcher advised f i remen that Chr is tmas trees were i nvo l ved . T h e Safety 
Board, fo l lowing its invest igat ion of an accident at G len E l l y n , I l l inois, in May 1976, 
recommended that the Depar tment of Transpor ta t ion ( D O T ) : 

"Requ i re by regulat ion that persons per forming 
train dispatching functions maintain a record of 
trains and cars that are carry ing hazardous 
mater ials and of current methods of , and 
procedures for , containment of these mater ials 
in the event o f a mishap and communicate this 
in format ion to public safety off ic ials i m m e d i 
ate ly af ter they learn of a train accident." 

Even though the Belt f i re department had no fo rma l procedure for 
marshall ing assistance in such emergencies, it cannot be concluded that it 
adverse ly af fected the outcome of the operat ion. When the ini t ial derai led car 
ruptured the gasoline tank, the subsequent ignit ion of the gasoline and the rapid 
spread of the f i re was inevi table. T h e response of the neighboring f i re departments 
was as rapid and as e f fec t ive as could be expected, g iven the disruption of the 
telephone serv ice . 

T h e two presumed fatal i t ies are at t r ibuted to the gasoline f i re that resulted 
f rom the impact of a tank car wi th a gasoline storage tank. T h e massive proper ty 
damage resulted f rom the gasoline f i re and the ignit ion of the L P G that leaked 
f rom the 37th car. T h e presence of other f lammable products on the train 
sustained the f ires for approx imate ly 12 hours. 
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Five persons were burned when the 37th car was punctured near the top of a 
tankhead, and escaping L P G ignited. The explosion of the 34th car during the fire 
also increased injury and damages. However, it was not possible to determine 
whether head shields and shelf couplers could have changed the outcome of the 
accident because of the variety of damage to the tank cars. Protective head 
shields and insulation to reduce such losses have been addressed by new regulations 
issued by the DOT's Materials Transportation Bureau on September 9, 1977. 

C O N C L U S I O N S 

Findings 

1. The defective rail broke under movement of train Extra 5743 East. 

2. The 90-pound rail was subjected to more weight than was contemplated in its 
original design. 

3. The rail failure originated in a transverse fissure. 

4. The detector car inspection of the rail on July 29, and on August 4, 1976, did 
not detect the inclusion or any internal defects in the rail at that time. 

5. Burlington Northern's track inspection practice exceeded requirements of 
Federal regulations for Class 3 track that is not used by a passenger train; 
however, a detectable defect initiated the derailment. 

6. The lack of knowledge of the hazardous materials on the train placed the 
emergency forces in jeopardy. 

7. The absence of a documented cooperative emergency arrangement between 
the Belt fire department and the neighboring fire departments did not 
significantly affect the final outcome of the catastrophe. 

Probable Cause 

The National Transportation Safety Board determines that the probable cause 
of the accident was the failure of an overloaded rail section which originated in an 
undetected transverse fissure. 
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R E C O M M E N D A T I O N S 

As a result o f this invest igat ion the Nat iona l T ranspor ta t ion Safe ty Board 
made the fo l lowing recommendat ions : 

to the Fede ra l Ra i l road Admin is t ra t ion : 

" R e v i s e 49 C F R 213.237, Inspect ion of R a i l , to 
insure the d iscovery of internal defects in all 
t racks, Classes 3 to 6, inc lus ive, before those 
defects develop into fai lures. (Class I I , P r io r i t y 
Fo l lowup) (R-77-29)" 

to the Bur l ington Nor the rn : 

"Eva lua te the capabi l i ty o f its internal rai l 
defect testing program and make the necessary 
changes to insure that internal defects are 
detected before they develop to the fai lure 
stage. (Class I I , P r io r i t y Fol lowup) (Class I I , 
P r i o r i t y Fol lowup) (R-77-30) 

"Re lega te ra i l sect ion of 100 pounds or less, made 
of noncontro l -cooled s teel , to locations where 
serv ice fai lures w i l l not result in catastrophic 
derai lments. (Class I I , P r io r i t y Fol lowup) (R-77-
31)" 

B Y T H E N A T I O N A L T R A N S P O R T A T I O N S A F E T Y B O A R D 

/ s / K A Y B A I L E Y 
Ac t ing Cha i rman 

Isl F R A N C I S H . Me A D A M S 
Member 

/ s / PH IL IP A . H O G U E 
Member 

/ s / W I L L I A M R. H A L E Y 
Member 

September 29, 1977 
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A P P E N D I X A 

B U R L I N G T O N N O R T H E R N I N C . 
O F F I C E O F E N G I N E E R O F T E S T S 

Upon Fu tu re Re fe rence 
K ind ly Re fe r to Repo r t Number 

G E N E R A L T E S T R E P O R T N O . 595-76 

S T . P A U L , M I N N . December 18, 1976 

S A M P L E Fa i led Ra i l - Dera i lment , Belt , M T . 

F R O M S P E C I F I C A T I O N N O . 

G . S . K . R E G N . N O P . A . O R D E R N O . 

S E N T IN B Y Mr. J . Bone, St . Paul T E S T R E Q U E S T N O . 

Mr. B. G . Anderson: 
A t t n . R . G . Brohough: 

In re ference to ve rba l conversat ion w i th Mr. J . Bone, the Labo ra to ry rece ived 
and examined the fa i led 90-lb rai l invo lved in derai lment at Belt , Montana. 

A t tached Photograph N o . 13276 exhibi ts the fa i led sect ions. 
Ident i f icat ion - Bethlehem 1909 

Init ial fa i lure occurred at Sect ion 3 on Photograph N o . 13276 f r om a t ransverse 
f issure which had progressed f rom inclusions in ra i l head. A t tached Photograph 
N o . 13276A exhibi ts nucleus of init ial fa i lure. Leading batter on subsequent sections 
conf i rms nucleus. It was evident this rai l length had inclusions throughout as 
noted at Sections 2 and 10. A t tached Photograph N o . 13276 B exhibi ts the t ransverse 
f issure which had also progressed at Sect ion 10. 
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C h e m i c a l Analys is of R a i l A R E A S P E C I F I C A T I O N 
F a i l e d R a i l 81-90# 91-/120# 121#-over 

Carbon - 96 0.83 .64-.77 .67-.80 .69- .82 

Manganese - % 0.82 .60- .90 .70-1.00 .70-1.00 

Sulfhur - % max. 0.023 .05 .05 .05 

Phosphorus - 96 max. 0.051 .04 .04 .04 

S i l icon - 96 0.133 .10-.I25 10-.25 10-.25 

R a i l conforms c losely to spec i f i ca t ion , except for s l ight deviat ion above maximum 
carbon and phosphorus content . 

Inclusions were produced in ra i l a t manufacture and,whenever present , i t is common 
to be found throughout ra i l length or lengths of same heat. However , due to 
se rv ice l i f e , fa i lure cannot be considered a manufacturer 's de fec t . 

R a i l wil l be held at C o m o Labora tory pending your disposit ion. 

Do le H . Propp 
E N G I N E E R O F T E S T S 

F i l e : 020.U c c : R . E . T a y l o r 
J . A . B i c h s e l 

5 E x t r a Cop ies E a c h 
P H O T O G R A P H 


