INTERSTATE COMMERCE COMMISSION

REPORT OF THE CHIEF OF THE BUREAU OF SAFETY COVERING
THE INVESTIGATION OF AN ACCIDENT WHICH OCCURRED ON THE
PENNSYLVANIA RAILROAD NEAR EDINBURG, IND, ON SEPTEMBER
17, 1921

Novi rper 26, 1921

To rir CoarnIssion
On Seplember 17, 1921, theie was a derailment of a passenger train

on the Pennsylvanta Railroad near Edinbuig, Ind, 1esultmg 1n the

death of 1 employee and the mymy of 3 mwail clerks and 2 em-
ployees  Thig aceident was miestigated in conjunction with repie-
sentatives of the Public Seivice Commission ol Jndiana

JOCALION AND JMOTIIOD OF OPI'RATION

Tlus accident occmred on the Lomsiille Division of the Southwest-
etn Reglon, extending between Indianapohs, Ind, and Louisville,
Ky, a distance of [10 miles, and 1 the vieimty of the point of ace-
dent 15 a smgle-track hne over which ti1ains are operaled by time-
table, tiam oiders, and a manual hlocle-qignal system  The aceident
occulted ot bridge 18, located about one-half mile noith of Edinbuig,
apploaching the pont of aceident [rom the gouth there 1s a tangent,
approvimately one-hall mile long, followed by a 1-degiee cuive to the
left, 1,008 feet 1 length, and about 450 fect of tangent to the point of
accicdent  The giade 1n the vicimly of the point of accident 15 043
per cent ascending lor northbound tiawns  The track in this vicinity
1s laid wath 83-ponnd 1a1ls, 33 feet 1n length, with 18 or 19 haidwood
ties Lo the 1a1l and, approaching the bridge, the ballasl 1s of gravel
about 16 inches 1 depth ; the track was mantained 1in good condition
Just 1n advance of biidge 18 there 1s a traihng-poinl switch for
notthbound tiains which leads to a siding to the left of the main
tiack, the [rog of the switch 15 173 feel south of the bridge

Bridge 18 spanning the Blue Rivea, was 259 feet in lenglh, and
was composed of two through pin-connected tross spans, each span
126 feet 3 mches long, which were erected at the pomnt of accident
in 1892 The suppoits consisted of a stone abutment at each end
and a er at the cenler, of native himestone, built about 1854, no

masonry 1epars have been made since new coping or top courses
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were placed 1 1892, except one stone placed 1n 1916 The center
prer eatends aboutl 12 fect above normal low water | 1t 15 22 {eel long
14 feel wide at the base, and 7 feel wide at the top The weather
was cloudy at the (ume of the accident, which cccmired at about
855 p m

DI SCRIDTION

Northbound passenger tiain No 327 consieted of 1 mail car, 1
combination cat 1 coach, 1 Pullman parler car, and 1 Tullman
cleeping cai, all of =tecl construction, hauled by engine 8579, and
was 1 chmge of Conductor Lott and Ingimeman Benneti  This
tramn left Edinbuig at 8 52 p m , on time, and was detailed at biidge
18 while 1unning at an estrmated speed of 30 miles an how

Ingine 8579 was derniled {o the r1ght, tuining almost botlon up
as 1t dropped into the 11ver, and came to 1est with the center of the
boiler on the ripiap on the east o1 r1ght s1de of the center pier, 1ts
11ght side being pailly suppoirted by the ciumbled east end of the
pier, the tender remaned coupled to the engine and came to 1est on
1ts side, almost enluely submeiged The mail car was also on 1ts
right side; the head end beimng entnely submeiged, while the com-
bination car was leaning to the 11ght, with the frout end extending
over the south abutmeni and the forward tiucks hanging m place
The engine and mal car were considerably damaged Both spans
of the bridge weie demolished The employee Inlled was the en-
gineman

AUMMARY O EYIDDNCE

Trueman Prinz stated that while woiking on the fire, af. which time
the tram wag mn the viemity of the <witch located just 1n advance
of the bridge, he noticed that the fiont tivnck of the tender as
derailed  He said Le aossed over to the engineman’s side and noti-
fied the engineman, who shut ofl steam and applied the air biakes
mn emelgency Fiteman Prmy said he then noticed the tender surge
toward the right and thought 1t stiuck the 11ght side of the hiidge,
knocking the south span ofl e abutment Conducior Tott and
Brakeman Hucldebenny found the tiack damaged south of the
bridge, the conductor also saying the east 121l had been tuined over
None of these membeis of the tran ciew eapiessed any opwnlon as
to the cause of the accident

Trammaster Kelly said he thonght something had diopped on the
track mside of the west 1a1l, aboul 9 feet noith of the frog of the
switch, and on the gauge side of this 1a1l thele was a single line of
wheel marls extending to the hridge The east 181l was turned over
from opposite this point to the south end ol the hiidge, while the
east ends of the ties near the biwdge weie badly damaged Tian-
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master I{elly examined the tincks of the tender and mail car, but was
unable to find anything which could have caused the accident,
neither did he find anything wiong with the track He thought the
derailmeng of the tender, due to some unknown cause was 1esponsible
for the accident, and that the right side of the steel end sill on the
forwaid end of the mail car struclk the southeast batter post of the
south span of the hiwdge, lhealang the batter post and causing the
collapse of the south span  There was also 4 mark on the right side
of the wooden pilot beam of engine 8579, which indicated it had re-
ceived & very haid blow, and 1t was Tiammaster ICelly’s opinion
that the plot beam, stiiling the batter post of the nerth span and
brealaing 1t, as the engine was turning over, caused the collapse of the
north span  ITe did not think the engine had been deiailed at any
time priot to 1ts Guiming over  Supervisor Wlisman said he dud not
find any maiks of derailment on any of the bridge ties

Davision Engineer Johnston said 1t was very unusual that the mail
car should have been deflected 5 o1 6 feet out of hine, and thought
that no ordinary obstiuction, o1 one pair of wheels derailed, would
have deflected the car 1n this manner He was unable to find any
evidence of an obstruclion, neither was he able lo find any cause
for the derailment of the mail car, he thought, however that tlhis
car struck the end post of the hridge

Inspection disclosed that on the west side of the tiack the first
wheel marks appeared on a tie on Lthe gange smde of the 1a1l and
extended from the frog of the switch to the head block tie at the
south end of the hridge, to which the outer guard 1:ls weie bolted,,
at no pomnt weie these marks more than 8 inches from the 1a11  On
the opposite side of the track the receiving end of the rail opposite
the frog remained 1ntact, but the leaving end and the two following
rails were overtuined to the right, wheel marks appeaimg on the
webs of these overturned 1a1ls  The portion of tiack immediately
adjacent to the south abutment of the bridge was pulled to the 11ght,
the ties having been moved 1n the ballast

The single hne of marls on the gauge side of the left 121l const-
tuted the only wheel marks on all of these ties, the east ends of the
ties were bunched and badly scraped When the combination car
came to rest, the cellar containing the batteries was resting on the
south abutment, and apparently this cellar had caused the damage
to the ties  Of the biidge ties, the first and second ties beyond the
head block tie could not be identified, while a short section from the
center of the span was still 1n the river, with the exception of the
head block tie, no wheel marks were found on any of the biidge ties
whach would indicate that any part of the tiain was off the track
while on the biidge, pr1or Lo the collapse of the hridge
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Apparently none of the equipment which was on the biidge when
1t collapsed was deradled until that collapee took place, thiowing
the engine, tender, and mail car to the 11ght, and causing the slufting
of the tiack and the tutmng outward of the 11ght 111 An 1nvesli-
gation into the reason for the collapse of this bridge was conducted
by Mi James E Howaid, engineer-physicist, whose repoit mmme-
diately follow<

RI PORT OT' TIIC ENGTANLCCR-PHYSICIAT

The accadent to train No 327 at bnidge 18 near Iidinburg, Ind,
on the night of Seplember 17, 1921, 18 beliesed to have been due to
the failuie ol the center prer of the birdge The engine tender, and
first car of the tram were previpitated mto the bed of the Blue Rivel,
carryimg with them both spans of bridge 18 The easteily and up-
stream end of the cenler pier was demolished Reasons which sup-
port the deduction that the acaident was caused by the failure of the
pier due to the crumbling of a portion of 1t will later be presented

Oflictally, the Pennsylvama Railroad reached a different conclu-
sion namely, that “ the accident was due to a derailment of the tender
fiom cause unlnown ” The reasons for enter taining this deduction,
so la1 as they are Imown, will be presented

Those who were among the fiist to 1each the scene of the accident
lound conditions, briefly, as follows

The engine was lying on 1ts 11ght side on the débuis and ripiap of
the upstieam end of the center pier, the tender, still coupled to the
engine, nwas paitially submerged 1n the cieel, the mail car, the first
cu of the tian, had 1its forwamd end submeiged, while i(s 1em
end was above water, the combination ea1, second car of the t1min
had its forwaid end overhangmg the south abutment of the hridge,
with tiucks derailed, the third car was derailed, the fourth ea1r had
1ts forward tiuck derailed, the fifth car yemained with 1is wheels on
the rails

The derailed portion of the train was thrown o1 dragged to the
east of the center Iime of the track Both spans of the biidge fell
and were partially overtuined towaid the east, that 1s, on the side
of the demolished pait of the center pier The combination car
stood al an angle with the center Iine of the t1ack with 1ts forward
end several fect to the cast  The mail car was on 1ts side, stall farther
to the east The mail ca1 and tender were somewhat enmeshed 1n the
tinsses of the south span of the biidge The engine occupied the
space between the batter posts of the north and south spansg of the
biidge

Concerning the cause of the accident as 16 was 1eached by the
officials of the Pennsylvama Railioad (that the accident was due to
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a derailment, cause unknown), suppoirting evidence seems to be
puimarily wanting in respect to there 1eally beng a derailment p11o1
to the overturning of the bridge

Officials of the 1a1li0ad expressed themselves as follows

The superintendent of the division (assuming theie had been a
derailment) said he had no opinion as to what caused the derailment

The division engineer was unable fo find any cause for the cars
leaving the tiack e did not belhieve the engine was oft the tiack
stated that the mail car 1n passing over a distance of 160 feet got off
the center line of the track to the east some 3 o1 6 feet, that the first
four biidge ties were either badly chewed up or missing, and that
ties beyond the fourth showed no wheel matks

The trainmaslet was not able to discover the cause of the accident

The supervisor found no mailks of wheel flanges on ties of the
south span of the biidge He did not know what caused the accident

The wieck master tried to find a cause for the accident bul was
unable to do so

The master caipenter found the two south panels of the biidge
smashed a hittle, but with no wheel marls on them

The testimony of these officials conhrm the deduction that the
cause of the derailment was unlknown, provided there was one, and
go still further appearng to show theire was no derailment On
the other hand the fireman of the tramn mvolved n this aceident
testified that the tront truck of the tender was off the {rack The
absence of wheel marks on the bridge ties refutes the statement of
the fireman -

Apparently the masonry support of the biidge spans at the east
end of the pie1 gave way and the engine, tender, and mail cal shd
off into the water as the tiusses partially overbmined, and 1 doing so
dragged the cars of the rear portion of the train easterly with them
Whale being diagged over eastwai d, the mail car, it 1s believed, caime
mto contact with the southeast batter post of the south span and
destroyed 1t The forward end of the combination car ias also
dragged easterly, coming to rest 1m overthanging position on the
south abutment with its forward end some 5 feet from the center
Ime of the tiack The east rail of the track appiroaching the biidge
was overturned m an casteily duection  The dragging of the t1ain
easterly as the biidge overturned accounts for this conditrion of the
east rail

It 15 believed that events duimg the period of the accident occurred
substantially as above deseribed and 1n relative sequence as enumer-
ated

Concerning the stinctural condition of the center pier prior to the
accident, 1t appeared to have 1eached a state of paitial disintegta-
tion, which wealeened 1t and led to its failure
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This pier and the abutments of the bridge weie bwlt i the year
1854 of native limestone Duting the long miervening period of
tune certam of the ashler face stones, m Dboth the abutments and
mer were lnoken into small [1agments by exfoliation  Stones {thus
partially noken are deficient m stiength, attended with a loss m
bonding power between couises In advanced stages of exfoliation
the stones practically Tose all supportimg power and value fo1 eng-
neening puiposes  Deficlency 1 stiength due Lo this cause 15 believed
to have prevailed in the center prer when tram No 327 entered upon
the bridpe

In addition to the stiuctural state of the ashler masomy oceasioned
by 1ts exfohation the upstieam end of the pier showed other un-
soundness An interlor pocket filled with mud was eaposed to view,
located above the mean level of the water of the cieek but below that
of high water Within thig pocket of mud theie weie angula
stones Apparently moitar origimally used m the mterio1 of the piex
had been washed away and 1eplaced by alluvial sili, brought down
during high stages of water  Beyond this pocket solid masoniy
ceemed to enist

The most plausible explanation of the accdent places the ie-
sponsibhility upon the condition of the upstream end of the center
pier  Ite failure would account for the seres of events which fol-
lowed The concdition of the masomy of the abutments and the
standing poition of the center piex lead to the conclusion that the
canse of the accident wag the stiuetinal weakness and failure of the
upsticam end of the center prer

IMustiations f1om pholographic pimts follow the text of the ie-
port, on which are shown the positions of the enpine, tender, and
portions of the tiain as they eaisted immediately after the accident
Also theie aie cuts shonwing the exfoliation of the stones of the abut-
ments and the location of the mud poclet 1n the center pica

SUMNARY

Differences of opunon arose 1m 1espect Lo the cause o1 ecanses whicl
led to this accident, whether due to a derailment of the train de-
stioving the biidge o1 failuie of the center prer, ecausing the pieeipi-
tation of a portion of the train to the bed of the Blue River  On the
part of the officials of the Pennsylvama Ralioad 1t was generally at-
tributed to a detailment of the trtain  No explanation was advanced
as to the cause of a deralment, and, imndeed etvidence was very scant
of theie having been one prior o the collapse of the bridge An of-
ficial of the 1ailicad r1emarked that he did not believe the engine
was derarled Tt s dafficult to see how a remaik to the contrary could
he made conceining the engine, and also the tender <ince there weie
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no wheel marks exhibated by the ties on the south span of the
bridge, which of couise would have been present had a derailment
ocemred as the prumary cause of the accident

The fractured batter post, at the southeasl corner of the bridge,
seemed 1n Lhe minds of the 1mhoad oflicials to unravel the question
concermng the manner 1n which the bridge fell, and was aceepted by
some as the primay cause of the accident It had been stivel by
the mal car without doubt and destroyed by the blow In the
cequence ol events which attended the accident the thought does not
secm tenable, however, that the foiwaid car of the tramn could have
been diverted several feet fiom the center line of the tiaclk with the
engine and tender stall on the ya1ls  Thete was no evidence that the
t1a1n sepatated and emeigency bralkes automatically apphed 1n con-
sequence of the separation, nor was there any obstinction found
which would divert this car Lo such an extent

Exammalion of the testimony does noi, pernut concurience with
the vievs of the offictals ol the Pennsylvania Railread in that a de-
railment was the cause of the collapse of the biidge The position
of the tiai, together with the condition of the traclk appioaching
the biidge, the overturned spans and the ciumbled upsticam end
of the center pier lead Lo another explanation as to the primary
cause of the aceident

The engineer-physicist has presenled an analysis of the case 1
which the failure of the masonry of the center piler appeais as the
primary cause a deduction based upon evidence presented and con-
sistent with enown wrenmstances of the case, and also 1n harmony
with the piobable sequence ol events as they ate belicved 1o have
occurted

Paits of the standing masomy of the center prer and the abut-
ments ate mm a ciumbled stale Tt 1s fau to believe thai the up-
shieam end of lhie ecenter prer prior to the acadent was also n a
paitially crumbled state  IBuilg of native Iimestone, exfoliation ana
disintegration, due to long exposute to the elements, had 1esulted
The masoniy was bmlt 67 vears ago It also appears that, due to
successive stages of hugh water m the Blue Ilner comie of the moi-
tar of the mtenor of the pier had been washed away and a deposit
of allusial <1lt talen place yn a pocket located i the upstieam por
tion of the pler

The explanation which 15 .n haymonv with known facts places
the responsibility for the accident upon the failure of the center
prer  The probable sequence of events attending the accident, briefly
enumelaled, aie as follows That crumbling of the upstream end
of the center pier occuried when the tiain involved in this ace-
dent entered upon the biidpe  the channel suppoirt of each span on
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the casterly side of the biidge was thus impaned each span of the
bridge was partially overtmined to the eastwaid, the floor system
1otating almost 90° toward a veirtical plane, the engme and tende
wnbually <hid off the birdge sidewise, pholographs not made o part
of this 1eport show the west 1a1l of the track spilked 1n normal place
on the buidge tres while the east 121l was stitpped [tom the ties,
the engme 1n falling diapped the train eastwardly, accouning fo1
the 1mpact between the mail car and the southeast hatter post, also
causing the deflection ol the combination car 1o the eastward and the
overtuinmg of the east 1811 of the track mn 1ts approach to the soulh
abutment of the biidge

In conclusion, 1t 1s therefore believed thai this accident was dwe
to the [mlwe of the upstream end ol the center pier, the masoniy
of which had been weakened Dy the pairtial disimiegiation of the
Limestone ashler masonty, successive high stages of water also hav-
mg washed awav some of the moital from the mterioy ol the prer,
and 1n this weakened state Laluie occuried

Respectlully submitied

W T Bornixo,
Chaef, Buseov of Sayety



4

w - L

"
Y

_yfaf M
Tygd -
i ¢ B P

T8520—22— 2

FIG 1—VIEW OF OVERTURNED ENGINE RESTING ON PARTIALLY DESTROYED CENTER PIER GF BRIDGE AND RIPRAP FOUNDATION

IN VERTICAL PLANE

FLOGR TIES NEARLY

SHOWING ALSC OVERTURMED TRUSSES OF BOTH SPANS



FIG 2 —VIEW OF PARTIALLY SUBMERGED MAIL CAR WITH COMBINATION CAR OVERHANGING THE SOUTH ABUTMENT OF THE
BRIDGE
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FIG 3—VIEW CENTER OF CUT OF FARTIALLY DESTROYED CENTER P/IER UPSTREAM END OF PIER DESTROYED DOWN
STREAM END USED WITH TEMPORARY PILE BENTS FOR CARRYING TRAFFIC FAILURE OF THE UPSTREAM END OF THIS
PIER REGARDED AS THE PRIMARY CAUSE OF THE ACCIDENT
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FIG 4 —VIEW OF BROKEN FACE OF CENTER PIER ARROW POINTS TO
LOCATION OF MUD POCKET IN THE INTERIQR QF THE MASONRY
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FIG 5—VIEW OF FACE OF SOUTH ABUTMENT SHOWING DISINTEGRATION OF LIMESTONE ASHLER
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FIG 6 —VIEW OF UPSTREAM END OF SOUTH ABUTMENT SHOWING DISINTEGRATED LIMESTONE ASHLER BLOCKS



OF UPSTREAM END OF NORTH ABUTMENT SHOWING DISINTEGRATED LIMESTONE ASHLER BLOCKS




FIG 8—VIEW CF TCP OF MAIL CAR AFTER REMOVAL FROM BED QF CREEK
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FIG 9 —FRACTURED BATTER PQST SOQUTHEAST POST OF SOUTH SPAN RUPTURE OF THIS POST HELD TO BE A SECONDARY
FRACTURE INCIDENT TO LOCOMOTIVE PULLING MAIL CAR EASTWARD AGAINST UPSTREAM TRUSS OF SOUTH SPAN




