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SUMMARY
Inv-2225
Raillroad: Norfolk & Western
Date: November 20, 1937
Location: Bluefield, Va.
Kind of accident: Derailment
Train involved: Passenger
Train number: 24
Engine number: 133
Consist: o cars
Speed: 535-40 m.p.h.
Track: 7071 curve right
Time: 9:00 a.m.
Weather: Light snowfall
Casualties: 2 killed; 72 injured
Cause: Not definitely determined but
probably due to distortion of
treck alignment resulting from .

the movement of bridge spans on
their plers.
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December 27, 1937.

To the Commission:

On November 20, 1937, there was a derailment of a vassenger
train on the Norfelk & Western Railway, near Bluefield, Va.,
which resulted in the death of 2 passengers, and the injury of
70 passengers and 2 employees.

Location and method of operation

This sccident occurred on that part of the Pocahontas
Division which extends between Williamson, W. Vo., and Blue-
field, W. Va., a distance of 23.£57 miles. 1In the vicinity of
the point of accident this is a double track line over which
trains are operated by timetable, train orders and an automatic
block-signal system. Both electric ard steam power are used
for propulsion in this vicinity; the train involved in this
accldent was being hauled by a steam engine. The point of
initlal dereilment was on Rridge 837, about 12 feet east of the
middle of this bridge whickh is located approximately 1 mile
west of Bluefield, Va.; the general derailment occurred about
250 feet Tarther east at the west end of Pinhnok Siding which
is in effect a cross-over about 550 feet long connecting the
eastward and westward main tracks. In this vicinity the tracks
lie generally north ard south but timetable directions are used
in this report. The maximum authorized speed for passenger
trains is 40 miles per hour.

Approaching the point of accident from the west the east-
ward main track is tangent for 954 feet to a compound curve to
the right consisting of a 290 oot spiral, 344 feet of 80 1!
curve, 278 feet of 7% 7' curve and a 160 foot spiral; this curve
lg followed by 103 Ifeet of tangent ftrack and a compcund curve
to the left consisting of a 140 foot spiral, 10 fect of 89 40!
curve and another 140 foot spiral, after vhich the track is
tangent for 312 feet. The west snd of the 7° 7' curve is at the
west end of Bridge 337. The grade is 0.18 percent ascending
for east~bound trains.

Bridege 837 spane the Bluestone River; separate steel
structures are provided for cach maln track and these are sup-
ported by common stone abutments at the east and west ends, and
a common stone center pler. On the eastwurd track the bridge
is an open deck plate girder bridge consisting of two spans each
approximately 62 feet long. This bridge was erected in 1012
and was designed to withstand a load of five 55,000 pound axles
spaced 5 feet center to center and preceded and followed by a
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uniform load of 5,500 pounds per lineal foot. The unit tensile
strength used in the desisn was 15,000 pounds per sauare inch.
The rating of this bridge corresponds to Cooper's lowding E-506.
When the bridge was originally installed the givders were tilted
to provide the necessary superelevation of the outer rail. The
girders were supported by tapered steel castings; the sole plate
was riveted to the bottom flange angles of the girders and the
castings and masonry plates were secured to the masonry by anclor
bolts. Both the top and the bottom lateral systems of each svan
congsisted of a single independent diagonal lateral brace at each
end of each span and & single lacing of 9 diagonal braces set

at angles of approximately 45° to the girders. Additional
bracing was provided bty 4 internsl cross braces to each span.

The bridge ties are 8 inches by 8 inches by 10 inches snd are
spaced 13 inches center fto center; they are daot 3/8 to 3/4 inch
vhere they rest upon the girders and each fourth tie is sccured
to the girders with ar anchor bolt. Timber guard rails 15 inches
outside of the track rails are anchored ftc the ties with drift
bolts. Steel guard rails of second hand S5-pound rall are

single spiked 8 inches incide the track raile. The nasonry
plates on the center pier are common to tre abutting girders;

the south plate is 5 feet A8 inches by 30 inches while the north
plate is 5 feet 7 inches long and 33 inches wide.

About five years ago, due vo the application of additional
ballast to the roadoed, the lzsvel of the bridge was ralsed by
placing 38 inch by 10 inch oak timbers between the masonry and
the masonry plate; the steel structure wae not anchored to the
blocking or to the masonry and has vemained unanchored since
that time.

The track is laid with 130-pound rail on the clevated side
of curves and 13l-pound rail on the low side of curves and on
tangent track. The rail is in 39 foot lengths and 218 provided
with four-hole continuous type rail joints and tea rail anchors
to the rail length. The track is fully tie-plafted and double
spiked, and except on the bridge it is laid on an average of
24 treatcd ties per rail length in crusned stone ballast about
24 inches deep. Track maintenance 1 excelilent ond the rail
was not appreciably curve-worn.

There was a light snow fall at the time ol accisent which
occurred abkout ¢:00 a.m.

The locomotive involved in this accident is of the 4-8-2
type having 2 total weight in working order of 382,000 pounds
exclusive of the tender. The distributinn of weight is as
follows:
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The employees injured were the conductor and flagman.
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Summary of evidence

Engineman Shelton stated that the air brakes were ftestedld
at Williamson and functioned properly en route. The riding
qualitiec of the engine were rcood and the maximun speed of 40
miles per hour was not exceeded at any time. Approaching Braidge
837 the gpeed was about 40 miles per hour and no brake application
was necegsary to control the train at that place. The throttle
was open sufficiently to haul the train at the maximum authorized
speed, and the brake valve was in running position. His firs®
knowledge of the derailment came when the front tender truck
struck the cross-over frog, making an unucual nolsec. He immed-
lately closed the throttle and moved the brakXe valve to emergency
position tut no exhaust of aix occurred. He was not awsre of any
application of the brakes prior to the time he moved the brale
valve to emergency positicon and attriibuted this to the fact that
after the train broke 1n two the c¢cngine was havling one car with
the brake apnlied. While hieg engine was passinT over <The bridge
he did not feel any movement cf the bridgce and there was no
indication that the track was out of line. At the time of the
derallment the tender wes apout one-fourth full of water and
there was about two-thirds of a tenk of coal. After the acci-
dent he could find nothing about the front tender trucX that
would have cauced the derailment.

Fireman Rhudy stated that the maximum speed of 40 miles
per hour was not exceeded between Bluestone ard the point of
accident and it was not necegsary to reduce the aspeed of tne
train for the curve on which the accident occurred. Approaching
Bridge 837 he did not see anything to indicate that the track
was out of line, and there was no abnormal movement of the
engine while on the bridge. Just as the engine was leaving
the bridge he felt a peculiar jerk and the cngine gave a lunge.
He looked across the cab and gaw the enginemen close the throttle
and reach for the brake valve. At this time thz erngine was about
one-third of the distance between the bridzge and the west end
of the cross-over. Prior to this time he had not noticed any
appllication of the brake.

Conductor Godfrey stated that he was in the Tourth car when
the derailment occurred; the car was derailed as it leflt the
bridge. The train was running smoothly at about 40 miles per
hour and there was no unusual movement of the coach before it
was derailed. He fixed the time of the accident as betveen £:55
and 2:00 a.m.

Brakeman Keeler was also in th2 fourth car; he noticed no
unusual movement of the train as it moved over the bridge, and
estimated the speed as between 35 and 40 miles per hour Jjust
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prior to the derallment.

Agsistant Road Foreman of Engines Jackson stated that he .
boarded No. 24 at Iaeger, 41 miles west of Bridge 837, and went
to the rear coach. Because the train was late he paid particular
attention to the speed and noted that the 40 miles per hour
epeed limit was not exceeded and that movement on the curves
was not uncomflortable. No. 24 left Bluestone about 8:48 a.n.

His first intimatlion of derailment came when the coach started
swaying and bunping as 1t was leaving the bridge; the front end
gradually eased southward and then the car rolled down tiae
embankment. He did not notice any application of the brakes
Just prior to the derailment, and there was no run-in, surge

or jJerk at that time.

Conductor Douthat of train No. 24 stated that his train
passed over Bridge 837 atv a gpeed of 25 to 30 miles per hour
about 30 minutes ahead of No. 24. He was in the cupola of the
caboose at the time and did not notice anything indicating
that the bridge or track wac out of line.

Chief Chemical and Test Engineer Coddington stated that
vhen he arrived at the scene of the accident the engine, tender
and head car had not been moved. The front truck of the tender
was completely derailed to the south with the leading wheels
about 14 inches away from the rails, and was off center to the
right of and about 2% or 3 feet back of its proper position.
Absence of ballast in the deep pockets of the cast steel side
frames indicated that this truck had rnot been a great distance
from the rails. The rear truck of the tencer and the leading
truck of the head car had not been derailed and thils car was
still coupled to the tender, with air and steam heat connections
Intact. The rear truck of the head car was apout 2 feet off
center and there was evidence that it had been derailed and had
plowed deeply into the ballast on the north side of fthe track,
but had been rerailed at the frog of the east crossover. His
inspection of the front tender truclk at the scene of the accident,
and 1later at Bluefiecld accompanied by the Commission's Insrectors,
revealed that the flanges of all six wheels were well within the
normal limits of wear as determined by the A.A.R. standard gauge.
Back to back measurement of th: No. 1 and No. 2 pairc of vheels
showed no variation; there was a variation of 1/8tn inch in the .
No. 3 pair. The brake rigeging on the front whec<ls was torn
loose. A portion of the braks choe had been broken from the
left No. 1 brake head, and the brake shoe was entirely missing
from the rignht No. 1 brake head but the key was still in place
and the brake head was not worn. The No. 1 pair of wheels vere
out of position to the right. The tie bar between the left No., 1
Journal box and the gide frame was knocked loose at the point
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where 1t had been attached to the side frame lug by 2-7/8ths
inch rivets and the rivets were miscing. The rront end of the
Journal box was badly crushed und together with the box holts
vas bent backward. The centering bors on the truck bolster was
brogen off and the fracture appecared to pe old. The top sur-
faceec of the side bearings and that of the femule center casting
were poliched and showed vniform wear. In his opinaion the
variation in the baclk to back measurement of the No. 3 wheels
did not constitute an unsafe condition; the front of the left
No. 1 journal box was crushked inward and the tie bar rivets
sheared off when the box struck the cross-over frog; and the
broken centering boss could not have conftributed to the cause

of the derailment because the male portion of the center casting
would be guided by the female portion which is 1-7/8ths inches
in height.

Master Mechanic Browvn stavted that he made a thorough in-
spection of the engine, 1ts tender and the passenger cars on
the morning of the derallment. There were no broken or missing
parts on the locomotive. Neither the coupling kar between the
engine and tender nor the counler on the rear of the tender showed
any evidence of twisting. There were no broXken or burned journals
in any of the passenger car trucks nor was there any other evi-
dence that a failed truck had contributed to the cause of the
accident. The side bearing blocks, the broken portion of the
centering boss, and the tie bar rivets frem the front tender
truck were found on the eastward main track within a sghort
distance of the easgt cross-over switch. The fracture of the
boss was apparently old. His opinion regarding the damage doae
to the left No. 1 tender truck box and its tie bar agreed with
that of Test Engineer Coddington, and the locuation of the center-
ing boss and side beariags after the derailmeat 120 him to believe
that the truck was forced off center at the eas® cross-over
switch.

Section Foreman Peery stated trat the superslevation on
the curve involved 1s maintained at 3 inches and a speed of 40
to 45 miles per hour is safe. He made a generel inepection of
the bridge and chscled the gaunge and elevetion about a week
before the accident and found everything in good condition.
He passcd over the bridge on Hovemper 17 and it appeared to be
all right at thet time.

Roadmaster Cliften stated that he made an inspection immed-
lately after the accident and found that the entire bridge ton-
gether with the track had been pushed tc the north but the rails
had not moved from their location on the ties. The track immed-
lately west of the bridsge wac in preper alignment and fit for
use. Two broken rails were found, one on the high cide and one
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on the low side of the curve at points 119 feet 8 inches, and

75 feet, regpectively, east of the east end of the bridge. Three

of the exposed surfaces were clean new fractures but one showed .
some discoloration, apparently grease. None of the broken ends
showed evidence of having bteen strucl. He had inspected the track
in this vicinity within about thres weexs prior to the accident

ani found it to be in proper alignment.

Agsistant Superintendent Burton stated that he arrived at
the scene of the accident about 10:00 a.m., and immediately
inspected the track. The ends of the glrders on the center pier
were shifted to the north 48 inches and thers had been a slight
movement of the bridge at its east and west ends. From a point
20 feet east of the initial marks nf derailment westward the
rails had not moved from thelr original location on the bridge
ties mnd the track west of the briige was not Adisturbed. He
gauged the track on the bridge =2t once an2 found the gauge good.
The bridge spans were then mcoved by jacks tc their lormer loca-
tions on the center pier; the bhlocking between the masonry and
the masonry plate was not chanzed. The eact and west ends of
the bridge returned to their former location during this opera-
tion. He inspected the track west of the pcin®t of derailment
but could find no marks on the rails or roadbed. Badly damaged
tles on both the eastward and westward tracks 4 chort distance
east of the marks of initial derailment led him to believe that
a truck or trucks had bscome fouled between the two tracks at
the east back wall of the bridge and the momentum of the train
had then shifted the bridge to the north.

J« R. Derrick, Assistant *to the Genersl Manager, stated
that he arrived at the scene of the accident about 1:45 n.m.
At a point about 12 feet east ol the center vier he found two
marks 4 or 5 inches apart on the high rall, 214 at a pointl about
o feet farther east he found two similar marke abont 4 or 5
inches apart on the came rail. These were made by wheel
flanges crossing the rail, and on tre morth siae of the high
rail there were flange marks on the ties. From this point to
the east end of the bridge the cteel guard rall along the south
rail was ripved up. Eastward from the bridze the track vas
knocked glightly out of line for about 50 feet and then ror
a distance ol 180 to 175 feet the track was trrown off the
roadway, after which it wes badly out of 1ine tc the point vhere ‘
the locomotive stopped out excepting the lead rails and switch
points of the east cross-over switeh it vies no* torr up. He
thought the tender truck was the Tirct to be derailed and the
marks on the vreil and ties of the bridge indicated Llhat 1t had
been dersilsd to the north; hovever, when he inspected the truck
where 1t stopped he founa i1t derailed fo the gouth. He then
examined the crossover Irog and found marks on the wing rail
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of the frog vhich indicated that the wheels had moved to the
south side of the rails while passing over the frog.

G. P. Fussell, Supervisor of Bridges and Buildings, stated
that the annuval inspection of thic bridge was made on October 14,
1937, and it was found to be in cood condition. On October 18
he passed over the bridge on the rear of a train and noticed
nothing wrong with the alignment. Hic inspection of the tridge
shortly after the derailment disclosed that the ends oi the
girders of both spans had moved northward on the center pier
about 48 inches. On the south gide the girders were =1t111 on
the blocking but on the north side the girders were off the
blocking, and on %that cide +the shoes under the cirders hed
slipped ofl the masonry plate end the end of the masonry plate
was inclined so that the snde of the girders vers uvnsupported.
The blocking on the south side had moved about 37 inches but on
the north side the blocking had remained ianbact and the masonry
plate had slipped over it. On the wezt aputment *he zirders
had moved 4 inches northward, 2nl on the east abutment they had
moved about 4 inches sovthward. The track wees thrown to the
north and was somevhat kinked. Fifty ties vere damaged, and
seven guard rails and five lateral braces were brolen, all of
the latter in the west gpan. He stated that in Sridges where
no blocking s used the cirders are anchored to the masonry, and
in some cases where blocking is used they are anchorsd. The re-
cent practice in placing blocking under bridges s to anchor 1t
to the masonry. There are other bridges which are blocked in
the same manner as Bridge 8337 and occasilonally thece bridses are
found slighltly out of line. Fe was of the opirion that cnchor-
age of the girders cf Bridge £37 was unneces=ary and tha* normal
conditions of trair movement would nct cause movenent or the
bridze. He trhought that the movement ol the bridge was caised
by intsrnal irpact in thke train due to sudden retardation of the
head end during the derailmeat, and that if any part of th2 “rzin
had pasced over the center piexr wnhile the enls of tre girders
were uncuvported by thne tlocking ccllapce of ths bridge vould
have resvlcied.

Bridgre Engineer Stone deccribed the method used %o raise
Bridge RI7 o meet the new treck level result from the appli-
cation of additional pallast to the roadbed., He statedl that
when this was done no apchoeor tolte were ured tc securs the pnridge
to the blockirg or to the masorry, and Lecause of this the Tactor
of safcty moy have been slightly reduced. Hic evarination of
the bridge some time after the accident showe!d that the enis of
the girders had moved about 48 inches northward on the center
pier; tlat both spans had moved wag due to tre fact that the
Spans were fied together by the rails which constituted & con-
tinuous band elong the entire structure. He thought thol any


http://brid.ee

i

force which would be exerted by the normal operation of a train
would be insufficient to cause a movement of the girders on the
blocking and that in order to produce such a force a speed of
between 6I and 70 miles per hour would be necessary; at such a ‘
speed there would have been a likelihocd of the ftrain turning
over. The force produced by the anzling of derailed trucks on
cars which were being Xept in motion by the pulling of the
locomotive mizht be sufficient to cause movement of the struc-
ture. 1In his opinion the moveunent of this bridge was tnes result
of the derailment rather than a cause of 1t, and the fact that
the ends of the north girders had moved entiresly off the blocking
on the center pler and were thus placed in sugspéension indicated
that the [inal moverent of the bridge took place after the last
car had passed that point. Had this not been trus the bridge
would have collapsed. He was also of the opinion that the break-
age of five Dotteom lateral trusses in the wect span was caused

by the horizontel mcvement of the bridge which put the laterals
under a comprescive ctress, causing them to buckle.

R. G. Henley, Superinteadent of Motive Power, reported that
a test ol the rsils wnich werc Lrolen during the lerailment re-
vealed no inherent defects vhich would nave caussd fracture.

Obgervations of the Coumrmissicn's Inspectors

Examination of the tracxk discloced marks and other evidences
of deralilment as described by the various officials and employees
except that the scars on top of the north rail of the bridge hed
been obliterated by traffic, and that the flange marks on the
outside of the nortk rail continued to the end cof the bridge and
for 20 feet beyond on the abutting roadbed. About 30 bridge
ties had been renewed cn the eastward track near the east end of
the bridge; except for these renewals there wac no evidence of
any repalilrs having been 11ade anywhere on the bridge.

An inspection of the front tender truck, the deralled cars,
the brokcen rails and the locoretive developed nothing in addition
to the information contained in the staterents made by railway
officials and empnloyees.

Digcussion

Investigation disclosed that this derailment occurred on a
bridge,ona7? 7' curve on vhich the sunerelevaticn of the outer
raill was & inches, the speed ¢f the train at the vtime of derail-
ment being approxiratzsly 40 miles per hovr, which s the maximum
authorized speed for pacsenger trains at this point. The engine
was not derailed; the forwarl tender truck was derailed; the rear
tender truck and the forward truck of the firs® car were not de-~
railed; the rear truck of the first car apparently had been de-
railegd bvt had been rerailed at the crossover frog eest of the
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bridse. The second, third, fourth and fifth cars were entirely
derailed. It therefore apnears that there were separate derail-
ments =t two points in this train, first the forward tender truck,
and secondly the rear truck of the first car or the forward truck
of the esecond car which was succeeded by the derailment of all
following trucks. Apnarently all of the der=ailed wheels left

the rails within a very shoert svan. Two flange narks crossing

the hizh rall appeared about 12 feet east of the bridge center
pier, and about 5 feet farther east two cther similar narks were
found. From these points esastward, bridge ties, guard timbers
and. guard rails bore marks cof derailed equiprment. The fireman
felt a jerk just as the enzine was leaving the bridge; other
employees in the third ang fourth cars noticed no preliminary
swaying or swerving, the derailment occurring just as they were
passing off from the bridge; the assistant road foreman sald there
was violent swaying and bumping of the rear car as 1t was leaving
the bridge.

Following the accident no defective condition of wheels or
trucks could be found which would account for thic accident. The
forward tender ftruck was badly danaged but so far as could be
determined this damsge was a result and not the cause of the de~
railment. Car trucks were widely scattered, tut no defect was
discovered which could be assigned as the probable cause of the
accildent.

There is no evidence that this accident was caused by ex-
cessive speed. All of the employees estimated the speed prior
to derailment at or near the maximum authorized rate, 40 miles
per hour, and the position of equipment following derallment does
not indicate excessive speed.

After the accident there were two broken rails, one 78 feet
and the other 119 feet 8 inches east of the east end of the
bridge; however, the broken ends did not show any indication of
having been struck or run over by car wheels, and the location
of these fractures indicates that they were a result rather
than the cause of the derailment.

After the accident the bridge and track were considerably
out of line. The bridge girders on the center pier, together
with the track, were shifted to the north 48 inches, and at the
opposite ends a few inchee to the south. However, the evidence
indicates that this condition was at least for the most part a
result of the derallment. The forward part of the train passed
over the bridge without any abnormal movement; after the acci-
dent the ends of the north girders were unsupported, and both the
Supervisor of Bridges and the Bridge Engineer stated that had
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any part of the train passcd over this point when thic condition
existed collapse of the bridge would have resulted. Breakage

of lateral trusces also appeared to be the result of movement

of the bridge scructure arlter derailment.

The gteel structvre of this bridge wae not anchored tn the
blocking or to the maconry; thnic condition had existed for a
period of about Tive years, since the level of the bridse was
raisced to conform to the changed level of the rcacdhed due to the
epplication of additional bpallast. Other bridres which are
blocked in thce seme manner are occasionally found slightly cut
of line and unier precent prachtice on this road blocking nlaced
under bridres lg anchicred to the mas.nry.

The resulsvs of thies inveastigation point to tre prebability
that the bridge, or the alignment of the frac® on the tridge,
was slizhtly distorted by the erginc of this ftrain, or be pre-
ceding traoins, sufficiently to cause derailment of the forvard
tender truck wheels and some of the wheels of Tcllowing cars,
and that the dersiled vheeles and thz remontum of the train set
up forces in the track and bridige which forced the otridge out of
position and broke the rails east of the bridge.

Conclusion
It is believed that this accident was caused by the failure
of a bridgc.
Respectfully submitted,

W. J. PATTERSON,

Director.
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