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INTZRSTATE COMMERCE COMMISSION

REPORT OF THE DIRECTNR CF THE BUREZAU OF SAFETY CONCERNTING AN -
ACCIDENT ON THE LINE COF THE SOUTHERN PACIFIC COMPANY
NEAR HARGIS, N, MEX., ON AUGUST 239, 1933.

Nevember 17, 1933,
To the Commicsicn:

On August 29, 1333, there was a derailment of a passenger
train on *tane linc »f the Southern Pacific Comonany near Hargis,
N. Mex., which resulted in the death of 8 passengers and 3 em—
ployvees, and the injury of 39 passengers, 1 mail clerk, 4
employees and 3 Pullman norterc, The investigation cf this
accident was made in conjunction with representatives of the
New Mexico S+tate Corporation Commission,

Lncation and method of operation

This accident occurred on the Santa NRosa Sub-division of
the Rio Grande Division, which extends between Carrizozo and
Tucumcari, N. Mex., @ distance of 187.5 miles. In the vicinity
of the point of accident this 1s a single-track line over which
trains are operated by time table, train orders, and an auto—
matic block-siegrnal system. The accident occurred at the ecastern
end of bridsge 1623,27, which is located approximately 1,37
miles east of Hargis or 4.1 miles west of Tucumcari; avnoroach-—
ing this point from the west, there 1s a 1°31' curve to the left
1,35C feet in lencoth, feollowed by 573 feet of tangent to the
point of accident, this tengent continuing for some distance
beyond that noint. The grade 1s 0.92 percent descending.

The track is laid with 9C-pound rails, 33 feebt in length, with
30 ties tc the rail length, tieplated, and ballasted with lime-
stone to a denth of about 12 inches.

Bridee 1623,37 spans a normally dry creek bed known a8
Blue Vater Creek and 13 a single-track, 3-span, deck plate-
girder bridge, 310 feet in length, built in 1814, replacing a
pile trestle of about the same length., The track on either
side of the bridge 1s on a high fill; the filled avproach
at the east end of the bridge is 400 feet long, 37 feet high
at the east abutinent sloving tc 50 feet hich 2t a noint 150
feet east of the eact abutment while the filled apvwroach at
the west end of the bridge is 6CO feet long, 35 feet high at
the west abutment and sloping to 30 feet high ¢t a point 150
feet west of *the wast abutment. The tridge consisted of -
a 90-foot channel span with a 680-foot spen on each side of id,’
and was supported by two mass concrete viers resting on bed
rock and by U-type concrehe abutments with reinforced concrete
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wing walls, the abutments resting ~n earth embankments and re-
inforced concrete piling, there being 15 concrete piles under
each abutment, while *here¢ were crcoscted pile pents under

the wing walls. The *oe of the earth fill at the east end cf
the bridge sloped downward to the east pier, the ratio cf the
slope being 1 1/3 to 1. Tue as—built plan indicated that fhe
stream bed was level with the point at which the toe of the
slope con*acted the east oier, but earth marks cn the end of
the pier showed that the stream bed had been lowered several
feet since the bridge was built., Blue Water Creek 1s dry
practically all the time except in rainy weather, The follow—
1ng are the measurenents in feet below the base of the rail:

Bettcom of concrete abutment 16,CO
Maximum depth of concrete niles sup-—

porting cast abutment 45,00
Bo*tem of east pler 57,42
Toe of slcoe east side of east vpler

before accident 44,46
Toe of slope eacst side of east piler

after accident 56,45
High water August, 1833 33,70

The i1ndicated maximum depth of the —ater passing under this
bridge as a result nf the flood conditinns wag z3.72 feet.

A concrete highway formerly pessed under the center swan
of the railroed bridge close teo the channel of the creek but
1n 1831 a nev nigavey and highway oridze were built parallel
tr and south of the railrcad track, being spaced about 15C
feet from the track in the vicinity of tae bridge. The chan-
nel of Blue Water Creek runs alcong on the south side of the
highway, rearly rarallcl with 1%, and then mokes a charp turn
to the left and nasses under the aigavay bridre and then the
railroad bridse. This highway bridee consisted of to 4C—fHot
spans suprorted by a picr in midsircam and by U-type abutments
on each bank, all of reinfcrced concrete and on rnck foundation.
Tne clerr cpening under the hignmay bridge 1s 75 feet; the
following are the measurements belosw the surface of the highway:

Earth marks on esast abutment (indicative of apnrexi-

mate ground line wricr to receant atcrms) 25,0
Eed of siveam alfter last stcrm (maxirmm) 36,0
High mater of A vgust 1233 9.84

These figures indicate that at some time during the storm there

mas a maximum denth of water vassing under the highway bridge of
26,16 feet,

The territo¥y drained by Blue Water Creck above the bridges
contains from 215 <o 23 sguare miles, ranging in altitude from
4,100 to 5,000 _feet, all of which is rolliny land —1th an
lmpervicus scil, resulting 1n a quick run—-off of rainwater.
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The bed of the creek for more than ¢+ mile either way from the
railroad bridge has a uniform grade of 0,5 mercent. High mater
on the upstream side of the highmay bridge was found *%c¢ have
been B8.16 fect aigher than 1t "ms at a point 500 feet farther
dewn 3trean. The stream bed and terrain at the highway bridge
are such fthat the greater volume of water masses under tae
eastern vortion of the bridge; the cenfer-line of the highway .
bridge pier is six feet west of the center line of the east
pirer of the railrcad bridge, the result being that the flow of
water under the aighvay bridee is directly against the east
bank of the stream and the fi1ll bet—ecen the esst pier and the

east abutment of the railroad bridge.

On the night of this accident there had been an unusually
heavy rainfall in this vicinity; at the time of the accident,
which occurred about 4:20 a. m., 1t —as dark and a light rain
was falling.

Descraivtion

East—-bound passenger train no, 4 consisted of 1 mail car,
1 baggage car, 1 caair car, 1 Pullman tourist sleeping car, 1
club car, 5 Pullman standard sleening cars, and 1 obeervatinn
sleeping car, in the order named, and all of steel ccnstruc-
ti1on, hauled by engine 4388, and mas in charge of Conductor
DebPew and Eangineman Croit. Tais train lcft Santa Rosa, the
last r~pen office, 53,8 miles west of Hargis, at 2:37 a. nm.,
11 mirutes late, and mas derailed at bridge 1633.237 hile
traveling at a speed estimated to have been about 2C miles
per hour.

he west abutment and both viers of the bridge remained
intact but the east abutment, which epparently had been under—~
mined by flecod maters in the creek, setsled under *the 'Teight
of the engine, resulting in the collapse of the eastern span
of the bridge. The abutment toopled over upon its —est face
and slid part way dovm the embanknent, the vings extending
tomard the southwest. The east girder —as displaced and
lodged between tae east embankmeat and the southeast corner
of the east w»ier apwroximately mid7ay between the bridge sgat
and the bed of the stream, at an anple of avnroximately 40,
The engine overrcde the dislodged abutment; the front end of
tae engine struck the embarkzrent above the abutment and after
tae accident the rear of the boiler mas on top of the abut-
ment. The tender and first five cars were also derailed in the
gap in the track caused by the collapse of tais snan of the
bridge and were niled in various positions wunon the engine, .
the bridge girder and the embankment. The sixth car fell
over tae nnrth side of the bridge into the stream bed practical-
ly opuvosite the niddle span of the bridege. The front truck
of the seventh car mas derailed butthe rest of the train re—
mained on the rails and sustained rno damege. Thne derailed
equipment was badly damaged and soae of the cars were destroyed
e1ther by the derailment or in clearing up the wreckage. The



emplnyees killed were the engineman, firewan, and a bridge
inspector.

Summnary of evidence

Conductor DePew said that at Vaughn, 96.5 miles mest of
Hargis, a slow order ™as received effective at certain points
west of Hargis, together with an order which read as follovs:

"Within storm limits between Pactura and Tucumcari
run carefully eagineers keeping sharp lookout for
high mater and soft track reducing speed 1f
necessary to insure absolute safety."

Pastura 1s 74,7 miles west of Hargis. At Santa Rosa train order
no, 759 vas received, reading as follows:

"Very high —rater from mile pos*® 1610 to Tucumcari
bridge just east of mile post 1813 and near mile
post 1614 running full track —mashing in cut west
switch Palomas spillway and pond Jjust east of
Palcomas 1s dangercus stop and examine before
passing over 1t to make sure track s=fe."

Palomas is 6.4 milec —est of Hargis. After leaving Sants-Resa
the train was stopved east of Palowrs and Condrctor DePewr in-—
spected the bridge at that point in comrnany —ith the engiaeman,
while another stop ™mas made before rerching Hargis in order to
examine boulders wnich aad fallen close tn the track., After
the train passed the station at Hergis, Conducter DePew, rid-
ing 1n the observation car felt a service annlication of tae
brakes, tals application being released gradually; shortly
afterwards the brakes were applied in emergency and then came
a crash, at which tiwe the speed of the train —as about 20
miles per hour, After arranging with Conductor Vauzin, 7ao
was deadheading cn train no. 4, to apply hand brakes on the
cars remaining cn tae track, Conductor DePew sterted for
Tucumcari and 1n passing over tae aighway bridge he saw 4 or

o feet of water running in the stream, but driftwood lying
around indicated that the water had been much higher. Cnaduc-
tor DePew considered bridge 1633.27 %to have been one of the
best on the railroad and nad felt no uneasiness concerning it.
His statexnents were nractically corroborated by those of Con—
ductor Vaughn,

Head Brakeman Harvey, who was riding in the taird car in
the train, practically verified the statements of Cond ctor
DePew except that ne said the speed mas 3C miles per hour when
passing Hargis, that a service applicetion reduced the sveed %o
0 miles per hour, and the* there was no application of tae
brakes immediately prior *o *the accident.

Rear Brakeman McMechen said that bet—een Talomas and the
point of accident the train mas handled very carefully, the



—B

maximum speed varying from 2C to 3F or 30 miles per hour, 'ith

slow—downs a* intervals., It mas 1is opinien taat a service
applicatinn of the brakes was made three or four train lenrths
west of bridge 1623.237, the brakes being released befosre the
train reached the bridge., He mss riding in the observaticn
car at the time nad the stop wvas sudden and rcugh. Rear
Brakeman McMechen further stated that no heavy rain had-been
encocuntered bet—een Sante Rnsa and the pcint of accident.

Engineman Jacobs, of west-bound train no, 3, said that it
began to rain at about 11:45 cn the night of the accident;
he left Tucumcaril at 13:32 a. m., and encountered very neavy
rain between Tucumcarl and Palcmas, He wassed over bridge
1623.387 at a speed of abnut 4C miles ner hour and at that
time he judged there might have becn from 18 inches to &
feet of ma*er running under it, whicn he s aid as not un—
usual in steormy weather. Engineman Jacckts did not notice
any unusunl track conditions at the eastern apnroach teo the
bridze and sc far as he knew it was in safe condition. Wes*
of that pcint he was flagged because of hirh —ater waich
endangered the frack, and his observnticn of coxnditions
resulting from the storm in tha*t territory caused aim upon
213 arrival at Senta Rosa to send a message to the chief
dispatcaer concerning hich ater between mile post 1610
and Tucumcari, —with the supges®ion that trrin no. 4 be
notified,

Fireman King, wao mas deadherding on %train no. 4 said
Le nad passed over tiue bridge on tie morning w»nrior to tae
accident and had nn% noticed any rough trock at the eastern
approach, Engineman Alexander sai1d e nnosed over the
bridge on Augusi 26 and agoin about 10:3C a,m. August 28,
without noticing any*hing unusual on either occcasion. Engine-—
man Wack, who nassed over the Lridge on 4dugust 27, said there
were o feet of water under the hridge at that time; according
to 2is statemnents he had uvnon several occasions noticed an
unusual amcunt of water in the streom but never had felt
any apprehension for the safervy of the bridge.

Deputy Sheriff Waite, vhn ned lived along Blue Water Creek
for 27 years, said the rainfall on the night of August 28 vas
the heaviest he had ever seen in that locality and that the
mater was several feet higher fnan at any previous time with-
in his knovledpe. There had been aigh moter earlier in tae
month and when passing over tae highway bridege on the evening
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cf August 28 he haed rnoticed that 10 or 12 feet of the bank
of the creek bet—een the *7n bridges had been cut aray by
the —ater, crea“ing a condition thich he %thought would be
dangerous should there be another storm., He alsn noticed
that —ater had been running bef~een “he east pier and the
east abutment; 1n fact, *the conditinons were such taat ™hen
the rain came cn the night of August 28 he felt that both
bridges might be washed away and discussed with his family
the quesiicn of whether he should oroceed to the scene and
flag trains,

Louis Metzger, a rancher -The had lived 1in the vicinity
for 22 years, said that in 1934 nrior t~ *the ecrection of the
nighway bridge there 7as a flood 1in 'vhich the -vater rocce as
high as in the present case, although at present the channel
is deeper and thercfore could aandle more —ater withoutb

.rising higher. At the time ~f the 1924 flocd he saw the
Wa+e* passing freely under the railrcad bridge, the cnly
damage belng the mashing avay of 5 cr 6 feet of the east
bank just above the railrcad bridge., The ctorm involved in
this accident was the third which nccurred during the month
and Mr, Metzger sald that after the first sterm, wanich came
early in the month, he noticed that earth had teen wmashed
away from arcund the east rier to such an extent that there
was rater on both sides of the pier ard he alse noticeAd
that an additiornal 6 or 8 feet of the east bank of the creek
between the two bridges had been washed avay. He did not
consider *“hat the situation was immediately dangerous but
felt that there vould be danger if the creek kept rising and
washing out mcre of the earth, unless something was done abous
1t. Mr. Metzger did not, however, bring 1% t» the a*tention
of *he railroad or <he nighway authcrities because he said he
suppcsed they weculd attend %o their o™n business. The last
time Mr. Metzger mas in the vicini*y of the bridge 7as on
Aupgus*t 27 and at that time e did not think the conditinns
Wershany more dangercus than they had been earlier in the
menth,
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The statements of tuese last two witnesses concerning tne .
erosion and washing taking olace for rome time prior to the day
of the accident were verified by several other residents, waile
a photogrannh of veople standing on tihe highway bridge, taken on .
tne morniag of August 27, confirmed the fact that the east bank
of the creek, which was visible in the background of tne photo-
grach, had been cut away by previous high water.

Sectioun Foreman Roberts, located at Palomas, said uis
territory extended froa mile post 1813 to mile DO“t 1835, within
which territory pridge 1523.27 is located. At 11:30 vn.m.,
August 28, he secured a lineuv aad started eastward on the moter
car with his men in order to examine the flood conditions on
his section, taki.g taiis action on hLis own responsibility because
of tne heavy rainfall. Various bridges were insmected en route,
and a flagman was left at a culvert where the track was in
danger of washing out. They met train no. 3 at Harzis, passed
bridge 1633.27 about 12:40 a.m., without stoppiung, and continued
to a peint about 8 miles east of the bridge. It was about 1:20
a.m. when they reached bridge 13823.287 on the return triv and
Foreman Roberts sai1d that ae and two of his men insvected the
condition of the stream from a point on the bridece near the east
pier; Section ForemAn Roberts insvected one side by lying down
on the deck of the bridge and using a flashlight wiaile two of
li1s men inspected the other side by means of a car insvnector's
lantern, after which the section foreman cnhanged over to the
si1de insvwected oy the men and gave 1t an examicAtion whilc they
1n turn insvected tae side which he nad first 1aspected. It was
raining at the time, with about 5 feet of water passing under
the bridage; water was flowing on both sides of the east pler,
the water extending 6 or 8 feet east of that nier, but the slove
extending upward from the pier to the abutment appeared to be in
gond coandition. Marks on the bank indicated that at one time the
water had been 18 inches or 2 feet higher than it was at that
time, but so far as ne could determine taere had not been any
wasaing of the ground around the pier and 1t was his opinion
that the storm had not made any change at the time of his in-
spection. After inspecti.g both ends of the bridge, Section Fore-
man Roberts decided that it was safe for nermal speed and there-
fore proceeded on his way westward. Train no. 4 passed nim at
Palomas and Section Foremon Roberts then continued to the west
end of his section, after which he started back toward Palomas,
aad he first heard of the accidecnt at £:30 a.m. when he communi-~
cated with the disvatcher in connection with bridge 1616, under .
which considerable wnter htd been flowing duriag the night.
Section Foreman Roberts had bveen on this section only a few
weeks prior to the accident and had made no detailed insmection
of bridge 1633.37 or cof t.ue oank of the stream between the rail-
road and highway bridges, nor had he heard of any very high
water in that vicinity. HlS last triov over the bridge prior to
the nigat of the accident had been made two or three days previocus-

ly.
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Roadmaster Wells, who had been assigned to this particular
territory since 1228, ¢m1d he made a trip westward from Tucumcari
on the morning of August 23, primarily to inspect switcues, but
on account of the raias which had fallen on the night of August
26, he stonved aad looked at a few of the small pile oridges
where he thought damase mizat aave been done. No ston was made
at bridge 1623.27 because no trouble at that point had ever
been exrmerienced and from his position on the north side of the
motor car he could not see the greater part of the area betveen
the two bridges. His last previous trip past this bridge in day-
light hours had been on August 23, waen he went eastward on the
highway 1n an automonile; at that time he did not notice any
erosion of the barks betwee.. the two bridges and he said that
the possipnility that the water would erode the bank and cut
1ato the abutmeat suopcrting tne railroad bridze had aever oc-
curred to nim. On July 17 Roadmaster Wells stonwed at bridge
16233.27 1a conaection with looking over rail aachors 1in the
vicinity and at that time ne walked out cn the side of the fill

and looxed at the picrs and the channel as well as tie banks
of tue creek between the two bridges, and he said that no vash-
ing or erosion could be seen; this constituted his last insnect-
lon of the bridge. Since that time there nad been several
heavy rains but they had not caused nim to feel any concern
as to the safety of the bridge.

Assistant Signal Supervisor Garrison, vho was handling the
motor car on which Roadmaster Wells passed over the bridge west-
bound on the morning of August 28, said tae snmeed vassing the
bridge was reduced to 8 or 10 miles per hour and he did not
observe any washing or caving of the bank between the two braidges,
although he felt sure that he would have noticed such a condition
had it existed, because of the fact that one of the things they
had been downg was to observe tle condltlon of bridges; at the
same time, however, he said that if e had noticed s vertical
section of bank between the tvo bridges he doupbted 1f 1t vould
have made any impression on aim.

The duties of Bridge and Building Supervisor DeBord include
the construction, repair and maintenance of bridges, as well as
their inspection, which in turn includes the surrounding
territory as well as the bridge 1tself.

Supervisor DeBord said he participated in the last annual
bridge inspection, which vas made on July 14, 1533, and was
accompanied by the general bridge insvector and the division
bridge inspector. This inspection was detailed in character and
1ncluded the bridge, the surrounding country and anything which
mizht affect the saxety of the brldge a permanent record being
kept of such inspection. At thet tlme the toe of the fill
supporting the east abutment extended to the east pier and at
the point of contact was about 4 or 5 feet above the creek bed,
which was between the two piers. The east bank between the two
bridges was then flush with the face of the east abutment of
the highway bridge and followed the natural contour downstream
from the highway bridge to the east pier of tane railroad bridge,
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this bank consigting of a gradual slone vitn no sien of erosion.
It was alzo a part of the duties of Sunervisor DeBord %o
recommend the use of rip rap waere ae deemed 1t necessary bout
he said 1tc use at bridge ;683 27 had never been thought
necessary or even discussed 1n any way, nor wasz there any
discuseion at tae time cf the annual insvection av to the vpos-
sible effect on the bridge of *the nearby highway bridge. It
also appearcd from the statcments of Suvervisor DeBord that
any siza of erocion of the bank of the stream between the

wo bridzes or of the fi1ll itself wonld have peen considered
as a warning of danger and that the conditions described by
various witneseses as having exicsted wrior to the accident
were suflicicnt to have justified immediate action had he
knovn of their existeuce.

Assistant Division Eugiaeer Davson thousht the location and
type of censtruction of the highway bridee had some effect on
the erosion of the east nank of the creck betveen the to
brid, ecs and he also thought tlat 1t would tend to recualt in a
greater velocity of tac flood waters viaew passing under the
rallroad vridge and 1in directing thosee vaters somewhat to the
cast of the main charn.el, tovard the toe cf tne fi1ll. He said
that the slove of the fi1ll between the east abutment and the
east »nier was approximately 1 to 1, wnich was steeper tnan
desiravle in view of the cnaracter of the earth used in this
f111, and thwt any tendency to waah at the vace of the fill
xnlch would result in making tlie slove cteegwer would be less
favoravle; had he known that from 5 to 8 feet of the embankment
east of the east nier had bocen wasned away prior to thie
accident he said he would have madc an iavestigation imwmediately,
in the meantime taking such stens as vere necessary for pro-
tection. Protection against erosion could have been providea
by rip rap, wing walls or other similar measures, but so far
ag ne knew the need for such nrotection at this point had never
been discussed.

Division Engineer Stansbury had been located at Tucumcari
since 1913 and he thought this was the greatest flood which had
occurred in that time. In his opinion the accident ‘.as due
principally to the extent of the flood; thc highway bridge was
a considerable factor in causing the railroad embankment to
wash out although he was not sure whether its effect was due to
its location relative to tae railroad bridge or to the fact
that a hsad of water was ovilt up behind it, resulting in the
water being discharged under that bridge with such force as
to do more damage taan would otherwise have been done. It was
Mr. Stansbury's opinion that there was no material settlement,
if any, of the east abutment bcfore the ensine came uvon it.

He further stated that tne wasaing away of part of the bank of
the creek between the two bridges and part of the f111 between
the east pier and the east abutment, as a result of prior storms,
would have constituted an adequate warning that protective
measures were required at this point had the fact been known to
the officials of the commany, and that such a condition should
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have been discovered oy his organiration. He nad no information
that “ue conditions iiscloscd by this investigation existed at
this point nrior to the cccurrence of this accident.

Bridge Engineer Van de Greyn, of the New llexico State
Hignway Devartament, saild that 1a meny cases where highway
bridges are being built adjacent to railroaa bridges conferences
are held with railroad officers and consideration is givea to
the possible effect of the location and coustruction of the
nighway bridge uvon the railroad structures, put he did aot
recall any such conference in tlis case. In buildiag this
bridge 1t was located in vnositiun tn fpan the deever part of
the stream bed and no attowmpt was made to lins up the opening
under the higaway briage .1th the opening uader the rail-oad
bridge. The foundations wvere carried down 1nto solid sandstoae;
the east ahutment was located pertly in the stream bed and
its west Tace nrojected would be aponroximately midway betieen
the cast pier and tae east abutment of the railroad bridge.
From informatior waich he then had 1t appeared that the aigh
water mark in the recent flood was about 10 feet below the
nighway bridge floor, and that the cross cectional area of water
was more than 1,000 square feet; the height of the water in
this case was about 6 feet greater than indicated by records of
previous floods which were coansidered in connection with the
design and construction of tais bridge. In response to a
question as to vwhetner the highway bridge had any influence
upon the vasalng out of the embankment under the eastern abut-
ment of vhe railroad bridge, Mr. Van de Greyn said that the
highvay bridge may have afforded some protection to the rail-
road bridge and that 1f the highway bridge had not been there
the damage might have beern wofse; on the other hand, any
impounding effect resulting from the decreased opening under
the bridge would increase the currcnt, and trees, logs or other
drift might have lodged against the bridge in sucn position as
to deflect the current. He said he would expect tiae bank on
a curve of this nature to cut in high water and this appeared
to have been an extraordirary flood in whnich damage was to be
expected.

General Bridge Insnector Bober, of the Chicago, Rock Island
& Pacific Railway, arrived at the scene of the accideat at
about 6 p.m., August 31, and made an examination of the damaged
bridge and derailed equipment. As a recsult of that examination
1t was his opinion that the bridge failed after the engine was
on the east span; if the bridge aad failed earlier he thought
the front end of the engine would not have gotten up near the
top of the bank. In his opinion the location and construction
of the higaway bricdge was an important contributing factor, as
the highway bridge greatly narrowed the opening for tne flow
of water, thus increasing the velocity of the current, and it
probably also imparted an oblique action to the current forcing
it against the railroad embankment under tne east abutment.
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Conclusions

This accident was caused by high water from heavy rainfall
undermining the earth fill supporting the east abutment of |
bridge 1633.27, resulting in the collapse of the eastern span

of this bridge under the engine of train no. 4. ‘
There were three principal conditions waich contributed to !
the failure of this bridge, namely, very heavy rains resulting 5

in an extraordinary amount of flood water in Blue Water Creek;
the position of tne highway bridge which increased the velocity
of the current and prooably directed 1t against the railroad
embankment, and the fact that the railroad embankment had not
-been protected against erosion.

Tnis bridge, built in 1914, was of substantial construction.
It had vithstood without damage the effects of high water several
times circe it was built. In 1931 the highway bridge was con-
structed about 150 feet upstream from the railrcad bridge, and
tne railroad bridse failed under the firset high-water conditions
which occurred after the highway bridge was built. On the night
of August 28, there had been a rain storm of unusuzl intensity,
with the result that the water in Blue Water Creek had reached
a flood stage which was perhaps unprecedented. Examination of
conditions after the accident indicated that when the flood
waters were at their height they were damned up behind this
highway bridge sufficiently to cause the water at this point to
be about 2% feet higher than 1t was at the railroad bridge and
more than 6 feet higher than it was at a point 500 feet down-
stream from the aighway bridge; 1t was apparent that the force
of the current was directed against the embankment uader the
eastern span of the railroad bridege, cuttiag away the bark of
the stream and undermining the aputment.

The esvidence of engineers who testified in this 1nvestigation
l1s convincing that the failure of this bridge could have been
guarded against by rip rap, wing walls or other similar protective
devices. The nced for such measures at this point had existed
since the construction of the anighway bridge in 1931, and had a
comprehensive survey been mnade by competent railroad engineers
the changed hydraulic conditions at this point, as a result of
the construction of the highway bridge, snould have been recog-
nized., PFurthermore, 1t was brought nout in this investigation \\
that as a result of rains earlier in the month of August the east
bank of the stream between the bridges, as vwell as the toe of
the fill near the east pier, had been washed away to an extent .
clearly indicating the need for protection of the railroad
embankment. A number of local residents and users of tne highway
were aware of this condition and recognized the possibility of
danger to the railroad; however, the railroad company had not
made sufficiently frequent or thorough inspections to discover
this condition, and because of this failure to discover and heed
the warning given by the partial washing away of the embankment



