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INTERSTATE COMU'ERCE COMMISSION

REPORT OF TZE DIRECTOR OF THT BUREAU COF SAFETY IN HE
INVESTIGATION OF AN ACCIDENT THICH OCCURRED ON THE
LO3S ANGELES AND SALT LAXE RAILROAD, UWION PACIFIC
SYSTEM, NZAR CLAYTOW, CALIF , OW FEBRUARY 15, 1937.

Apral 9, 19237.

To the Commission:

On February 15, 1927, there was a derailment of a
passenger train en the Los Angeles and 5alt Lake Railroad,
Union Pacific System, near Clayton, Calif., which resulted
1n the death of 1 empleoyee and the injury of 12 exnployees
and © passengers. The i1avestipation of this accident was
made 1n conjunction with representatives of the Railroad
Commission of California.

Location and metnod of operation

This accident occurred on the First Sub-division of
the Los Angeles Division, which extends between Los Angeles
and Yermo, Calif., a distaance of 183.f miles. In the
vicinity of tne point of accident this 1s a single-track
line over which trains are operated by tirre table, train
crders and an automatic block-s:gnal system. The pcint
of accident was at bridge 13.12, waich spans San Jose
Creek at a point about one-guarter of a mile west of
Clayton. Approaching this point from thne west the track
18 tangent for a distance of nearly 2 mileg, while the
grade 1s 0.56 per cent ascending for eastbound traias,
thisascending grade ending approximately at tne western
end of the bradge.

Bridge 13.12, beginning at 1ts western end, consisted
of one truss span, 110 feet in length, and two plate-
girder spans, each 62 feet in length. These spans were
supported by concrete abutments on the banks of the creek
and by conecrete piers in the bed of the stream.

It was raining at the tine of the accident, which oc-
curred at abcut B.37 p.m.

Description

Easttound passenger train No. 8 consisted of one
baggage car, one dining car, three Pullman sleeping cars
and one observation car, haulecd by engine 7850, and was
in charge of Conductor Vhite and Znginewan Ireland. It
left Los Angeles at 6 p.m., pascsed Pico, tne last open
office, located 2.75 miles west of bridge 13.12, at 6.32
p.m., and was derailea at bridge 13.12 while traveling at
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a speed estiratea to have besn froxr 45 to 40 miles wner
hour.

LT gpa 5 ricdg 1lznged, The ¢
A1l tnree gpans of ftne pricdge collanged Trhe engine
came to rest bottom up on she ccata Cciwe ol 23 1ind
nearly orzrogite the ecst abut.rent o7 Lhe oo, ol

cf the wat(r, whille the r~ar enc ©0f Tre D7 a8 CLT ' as

1n thne water, with 1ts heao and rechi-~ on ta2 meowwpwe of
the centor soan, bae cazsorn eard ¢l Lirca o2 Suom TIat7d

on the easv pie=r, Tne -1ainz oov sock Yo tr= 20l 0F fhe
creek on the LI0-Foot T1L8D w2an a470¢ moae pootly eod r=rced,
while the head end of $h: f.r.t gietnwc cor Loowr=? Lo

the bed of the creeg, Toa~ins fio 17 v~w 0of e com
restlrg on thoe & 2lzxs of Sne ecot oo bl S Tue hécd end
of the sécord si0r 1n2 g3l a8 eleo derarlec. Tne =swployee
ltillec -vag the englician,

fumaary 2f evidencs,

Fireman Frezier, of ftr-in No. 3 s3:d that after his
train passcd Vhroti-on Juactioa, Lot toa o a rraction ol a
virle east of rico, Tne gHredl das racvsoued oo Lok 30
miles per houvr, botlL ne and tnc G2 UTnorul Vo4 loorinp
out of their rceacc 1ve cab 7windo' @ o utoe T-oJ1a «norcacned
bridge 13.1%Z, ard Fireoan Frizier 0. bt Gne rays of .
tiie hcadligat «rre shkiciag ca Sne viils crross the biicge,
«n1ch aonpsien:ly was &1l 11=nl end 27T sS4 112 4in a1y 'ay

anile there dad rot apge~r to oo an awunt "l 2 want of
water posclal ancer the Dr.odge, the greavil mortioa of
the water soc ca to be cloce to the weéol aouw cals  As

the engl:e eniered on the bridre, voillar oo, Firceman

Frazlier gleoacea at the enginimom, 20 Y3, Zooilag at his

vatcn, aad ¢t alout this Tilae we kil a =unsetiwn of fallang,
o 2 anc then

tne rear cnd of the cng1ne sel o, "0 ATl
to s ay toverd tze rigs; Lhizie rfas o cun.ck oas ~rould have
rezuited Tican gbtrikine sorEtlawny, oo retoer o4 sinking
gercatlon 8 20 Lo w port of 1oe ov1nte Ddd given atiey.
Fircian ITaZi2r g2l thzl as neeorly g b could desermine
ne englae vag thea at the casitern cac of the truss span.

]

"hen the accident occurrad, Conductor White had
finighed collectins trznenort..ion aqd had startes o re-
turn to tue nced cnd of one troirc. He estiluated tane soced
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at the tiue oFf Lhe acerdent to have beoen a lititle ore tnan
33 wllcs peT ac.r and £t~ eel LTast he dic not aave any slov

orders covering the torT~i17ory 1a tnls luo~ediate vicinity.
The statzrculs of Heaw zrake zn Cramley and nczar Brsheran
gmith brourat oub no =¢ L'.o-.Ll facvs of lrportance. Tae
gtaterenies of 3ll thie we ooTs of the 1i1ai1n crew 1adicated
157t they did 2ot fe=l aay acplical con ot toe alir brakes N
prior to the occurreace of the aceidert. .
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The crew of westbouad extra 6044, which passed over
the bridge svout cne hour yricor to the cccurrence of the
accident, said they did a0% nosice aayihing wiisuwel and
that the vater wras ao higher than 1%t hed bein -2 otacr
occasiong. The conductor of this crer, vsoo lived within
a short distaace of tne bridze, said he paid varcicular
attentioa to the fact that the water ivas not cutitrap avay
the embaakrent and tonat the strear avnpeared to be witrhin
its banks at all points.

Section Foresan Adams, stationcd at Pico, said that
~hen goiag orn cuty o1 the azy of the cccideus nc proceasded
;2th his men to tne cactern end of his section, 55 wilcs
eagt of Pico, auac then rewllined wa%ing oo iospection of
the various briagces He reachsed Lr-dee 13 13 at abous
10 a.mn , got off the motor car cad " alked across the oridge,
which appeared to be in gafe coafition at that t1 e, In
tue afternoon ac was 1nstruc.ed to orocesd to tae Ananeld
Branch wsnerc rork was porforied 1o cotacction datrn gome
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washouts, not getting bsca to Tiustier Juzction until late
in the afternoon, Vesgtrounc extiz S044 vrasced n1m at tols
coint, followed By a sicnal mal T ilalI e wnld Lt that
geverything apncared to be all right. AT Jhe tine ol tpe
accident Scetion Forzman Adens, =iblh his wmen, vas at ne
gtasicn ar Pico, aad he gaid 1t -2¢ n.c 1aLentica to keeyp
his men on dutv that mignt but thet ne h-1 nol liad aa

opportunity to sead ouvt a traci-wllzez Ttofore the accicdent
oceurred, tre mea at tonat tine Deil.g emz 04 1a protoctiag

the track fromn wasnouts in tue statiom grouncs.

S1gnal Mainteincer Lyeons, 7no hod becn folloing extra
6044, szi1d the rater uwader bridge 1% 12 was not runnilag any
higner tnan usual al this tiwe of tho year, that there 'as
no accumrulation of drift 7vood aad that tne banis vere aot
being cut away by the wnater. e sszid he remevonred paylng
parivicular attention to the west a.utient, trying to de-
termpine the height of the water, bue he 4d:< not ncotice any
urusual congition at that noiat ang oo re~cning Thitoirer
Juacticn he tcld Section Forenan Adaus tunt everything was
all right, Sirilar statements ere racde Dv Line.an Joaes,
#ho had »oreceded extra 6044, Lincran Joles alsc stated
taat the grester portion of taz w—ator vas ruaninl in a
chaanel bet.cen the -egt asutment axd a peint a short dls-
tence cast of tuec west pier, —aile east of the latter voiat
trere vag no wvzter at all.

F. M. Bigelov, superviror of bridges and oarldings,
1as a passcarer orn tra:tn Wo.o 23 vhica os closely following
troin No. 8 and stopoed =2 short cdistance bchand 1t alter
the occurrence of the accident. Mr. Sirelov g31d hs pro-
ceeded to the scene 14rgalntely and exzregoed tae opiaion
tnat the wvater vas not aay higher than 1t had becn the
preceding year. It 7as nob cubtiag aay the west bank
but after the cars had scttled to the bed of tne cirean
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1t caused the water to be Jiverted aad resulited 1a con—
siderable damage to tae veast bzalk. Ur. 3i1zelor was unable
to make a detailed exairiniuvicor of the bridse tkat niant
but said taat as nearlv as he could detcruine toe vest
abutment was the first part of t.e bridze 1o have failed.
At this tiue the conditions vere gsuca that tater could not
possibly have gotten i1n behind the abutmeat, although he
s216 1t might have worked up underneatlh, Ur. rigelo
further stvaved tanat aa annucl incpect-on had hecn made
of bridge 13.12 in August, 1923, and at that tzue 1t —as
found to have beecn 1a good condition. It was custorary in
thege 1nspections t¢ note the sxtent of the erosion of the
stream bed and 1f taere was any appreciable amount of
erosion, for exa.ple 2 or aore [ect, sttention wvould be
given to the matter. 1Ia tuis sarticular case, ho 2ver,
nen the results of the 1xnspection “rere checked 1th tnose
of the previous annual 1ngncction 1t was found that the
distance fro.: tie tops of the r+i1ls *o the bed of the stream
had not varied. .

Bridge Engineer Drew said ne exariasd tns bradge
ghortly after the ccourreazce of the accident ancg at that
tire ne di1¢ not notice any cubtiting awzy of the -wess baank.
Such a condition, no.ever, developsd during thc cight 1m-
.eaiately follo ing the accident. Fror nis exariaaton
of tne west abutment he was of the opinion tazxt tae -ater
had been cuttiang underneath toe abutwent, uwader ~1noing 1t
and allowing the central portion of the abutwent to break
avay and to fall forvard to the bed of tue strrarn.
ir, Drew further stated thet bridge 15.13 was burlt at
tae tine of the oripinal comstruction of the lize in 1901
and 13032, and that at the tivwe of the accident 12t -as the
sa ¢ as when buillt -rata the excerntion of the Jact that a
curtaoln wall had been added to tu.e weet abultment 1a 1917,
and be said he understood that at the sanse v1e the south
cr upstream wing of tne west abutuweat wis rcouilt and car-
ricc deeper 1into tae grounca., The records did not 1adicate
clearly the reason for tne wvork whica "ras done 1a 1917 but
apparently the curtain wall —ag added for the purmpose of
avoilding the scouriag effect of t.e stirecm, This curtain
w2ll had been placed from 8 to 7 feet oelow the bed of the
stream, no rip rap, however, euca as 18 ordinarily used
to prevent scouriag, had bezn puv in 2lece. 1, Dwci also
sa1ld tnat according to records wade pilor to tne accident
there had becn little crance in the bed of T.e strean
since the bridge weas conscructed, ernd that according to
the plans the west abat.ent wust hove srteaded 5 or 6 feet
below vhe bed of the strean, aand apncrestly this 5 or &
feet of earth had been cut awey v the {flood waters at
the time of the accideat.
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¥r. Drew furthcr statcd that on the night of the
accicent he also made an examination of the west pler,
which had supported the eastern end of the truss span
and the western end of tnc first girder span. The
bottom section of this pier appasrently had not been dis-
turbed but the trno upper sections had been forced off the
bottom section and -rerc fcund lying on the bed of thae
strean 1miedilately east of the fouandation. The breaks
betwcen the sections had occurred at the construction
Joints but the only possible defect indicated was that
“hen the pler was built the surfaces of the concrete were
not as thoroughly cleaned 28 snould have been the case
before tae upper sections, or courses, were added. Mr.Drew
did not notice any erosion or gcouring arcund this pler
at the tiue and sa1déd he di1d not think any settling of this
pler which might have taken place could have had anything
to o with tne occurrence of tne accident, It also ap-
peared from Mr., Drew's stoatements tonat he had inspected
tae bradge in cormany with Mr. Bigelow 1in 1828 and that
at that time there was notkiag about 1ts condition to
grouse any apprehension, Lr Urew also said that toere
Fas a crack in the north or downstream wing of the west
gbutment but apparently this had not weakened the abutment
in any way. In a memorandun "ade 1n connection with the 1n-
vestigation of tnis accident IIr Drev saxd the record
of the 1926 annual inspection chowed that this crack ex-
tended from the top to tne bottom of tne wing This crack
nad existed for gseveral years and no caange had becn noted
during the past three years.

Assistant Chief Engineer Adamson, who wag division
englneer of this division between iarch, 1925, and February,
1937, said he 1nsgpected brid-e 13.12 in Septewber, 1226,
and according to the records there had been practically no
ercsion or washiag away of toe bed of the strecm, tre
stream bed being only from 1 to 3% feet lower than 1t was
1n 1201, Measurements macde after the accident, however,

showed that the ted of the stream had been scoured out
to the extent of about 5 feet in tne territory between the
west abutment and the west pier; there had also been scour-
ing between the twe piers, vrobably due 1o the danming of
tae stream by the derailed equipment. Mr. Adamson's opinion
as to the cauec of the accident was similar to that ad-
varced by others, that 1s, that the water had undermined
the west abutment, thus causing 12t to fail.

The records i1ndicated that for the three days of the
storm wnich had existed in this lerritory up until 6 p.m.,
February 15, the rainfall 1n the territory adjaceat to San
Jose Creek varied from 5,30 to 7.9%8 1ncnes. !easurements
made on Febraary 17, which covered practically the full
period of the storm and whaich vere rade after the flew of
the stream hacd teen altered by the cderailed equilp went,
showed that the bed of the strean betwecn the east and west



plers had been —ashed out to a uwaxi.aua depih of about 124
feet. [Eet.eea the 'eot pier and the west abutuent, there
tue ¢reater portion « f the vater had been ruaning prioT

to the onccurrence of the accident, the maxiuun 'as about the
sz ae, vii1le the .anl awr vrs oaly 15 feet, thig latter amount
being sufiicient to reacn the curtain wall or apron hion
had been huili ot the vesby abuilment., It further appeared
that bridee 13.12 nas designed Tor a Conver's Toadiny of
E-50 and that with tne tyve of engine 1a use on train No. 8
at the t11e of the accident tae bridge was being subiected
to a © per cent overload.

Congclusions

This accident s 7as crusea by the failure of the west
abutirent of bridegs 15.13.

From the evidence nresented, 1t 1s believed that the
southern or unstrews corner of the abutment was undermined
by the flov of vaver in the creek aad that 1t falled under
the coubined .eight of the 110-foot truss woich 1t sup-
ported and the engine of train Fo. 8, The middle »part of
tne abutment tipped forvard and over, having been broken
fro;r each of the vings by vertical cracks. he southern
or upstream sxing -sas also tipped forward to a considerable
extent and 1%t settled cobliguely 1a a domsgtrceain direction,
The northern or domstren. wing remained in place sub-
stantially undistarbed.

The r.addle part of the avutwent, when 1% pitchec
forvard under the veignt of the train, carried with 1t the
110-foot truss, crovding the r1ddle span of the bridge in
an easterly direction, which in turn detached two con-
crete blocks fro- the vest picr. The concrete separated
at joints betveen different days' work 1n 1ts original
construction. The ruaddle sown, 1tself forced easterly
over 1is east pier, in turn forced the eastern span to
overlap the east abutment, 11 fact, the entire bridge was
carried forward 1in an casterly dircection, all resulting
frori the failure of the vest abut-ent. The speed of the
train enabled g1l this to havpen before the collapse of
the bridge was complete,

Concerning what prercniiory signs of failure existed
before train No. 8 camz upon the bridge can only DE &
ratter of conjecture. Very likely, homever, evidence of
approaching failure was not lacking in the condition of
the west abatrment. There gere probably cracks 1n the con-
crete, of pronounced degrec, 1indicative of weakness.

There was no reinforcing steel or 1ron bars in the con-
struetion of the abutnent. Tle comparative wealness of
concrete in tension 15 'well kneown., It should lezd to
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great care i1n the inspection cf concrete structures which
are nct acdeguately reinforced. Tne separation of the west
pler at joints, however, 1s not so grave a matter waen
coupression loads only are t5 be sustained.

The eroded Paanks of the river, umediately upsgtream,
snhould have been a sufficient warning of the probable
danger of underminiang and have led to tae taxiag of cor-
rectlve measures. It does not appear frowm tne evidence
that proper eangineering care and maintenance was exercised
in respect to the vest zgbutment which was so obviously
exposed to erosive conditions.

Respectfully subuaitted,
W. F. Borland,

Director.



