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INTERSTATE COIIL'ERCE COMMISSION 

REPORT OF THE DIRECTOR OF THE BUREAU OF SAFETY IN RE 
INVESTIGATION OF AN ACCIDENT 1HICH OCCURRED ON THE 
LOS ANGELES AND SALT LAKE RAILROAD, UNION PACIFIC 
SYSTEM, NEAR CLAYTON, CALIF , ON FEBRUARY 15, 1937. 

April 9, 1937. 

To the Commission: 
On February 15, 1937, there was a derailment of a 

passenger train on the Los Angeles and Salt Lake Railroad, 
Union Pacific System, near Clayton, Calif., which resulted 
m the death of 1 employee and the injury of 12 employees 
and 9 passengers. The investigation of this accident was 
made m 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 distance of 163.£ niles. In the 
vicinity of tne point of accident this is a single-track 
line over which trains are operated by tire table, tram 
orders and an automatic block-srgnal system. The point 
of accident was at bridge 13.12, which spans San Jose 
Creek at a point about one-quarter of a mile west of 
Clayton. Approaching this pomt from tne west the track 
is tangent for a distance of nearly 2 miles, while the 
grade is 0.56 per cent ascending for eastbound trains, 
this ascending grade ending approximately at tne western 
end of the bridge. 

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

It was raining at the tine of the accident, which oc­
curred at about 6.37 p.m. 

Description 
Eastbound passenger train No. 8 consisted of one 

baggage car, one dining car, three Pullman sleeping cars 
and one observation car, hauled by engine 7850, and was 
m charge of Conductor Jhite and Engmeman Ireland. It 
left Los Angeles at 6 p.m., passed Pico, tne last open 
office, located 3.75 miles west of bridge 13.12, at 6.32 
p.m., and was derailed at bridge 13.12 while traveling at 



a speed estimated to have been from 35 to 40 miles ner 
hour. 

A H tnree spans cf tne ondge col lapsed. The engine 
came to rest bottom up on the ecatn cm" oi Lie track 
nearly opposite the east abutment m TWE brim;^, N L ^ i T 

OF the water, while the R^ar enc OF ire ba; u <,e car 1 as 
in tne water, with its heao and recti'3 o n tne rreccipe of 
the center suan, tne ? a , w \ T N end C_ i±im m tu L*I r m m d 
on the east pier. T U P ruing e a r sank + o t m bed o ^ the 
creek on the 110-foot rij.se D;an aid m ^ p„jLtly &jb i orged, 
while the head end e f the firm e:r, L r _ ~ car J.o,

Jp,:':1 to 
the bed of tne CREEIC, lea~-mg ti.e J m o f the C 
resting on the dr 1: 1 3 CF two mot e':W ̂  W. t lhe herd end 
OF the second 3xC\ ̂ .P cai -as also derailed. Tne employee 
killed vas the engmeman. 

Summary of evidence. 
Fireman Ffrn?r, of t m m NO. 3 said that after his 

tram passed T V utmi Junction, Toe t m a fraction of a 
mile east OF Pico, tne m e e d /as m e m w.,ed to ecut 35 
miles uer hour, Botn NE and trie E.i-m man \ J I C l o o - w m g 
oac OF their r c F i e c ivc cab windo' a m imin meroacned 
bridge 13. IS, and I im man Fmzior a 1 1 ̂  1 :.m tie rays OF 
tne hcadlignt ,rrre s h m m g CN tne N I J O mrons the bucge, 
mi ch aopaien:ly was all ±imL and not s a p - 1 i g i n any 1 ay 
mile there did. rot appear to OC AN a u n o ml a mint OF 
water passing jncer tne bridge, the g m A I . r i portion OF 
the water see ,ea t o be close to the m ^ L D O U U bit. As 
tne engi :E entered ON the bridge, veil m g ftmi, Fireman 
Frazier glanced at the engme m m , .no <m looking at his 
mtcn, and a t about this xme LIE hi 5 a. smmiion of falling, 
tne rear end OF the e m m e SEE ma^ 'o d^oi do N anc then 
to s1 ay toward tne r i g , it; theie m a no ::i /"K as 1'ould have 
resulted ficm striking R o u e m i n g , out xatuer a sinking 
sensation c„s i f &C I<_ part OF I T a r u m h a d g ± v c n amy. 
Fire lan Fr£,zier sun. tnit as rieeil^ as he could determine 
the engine vas then at the eastern end. OF the truss span. 

men the accident occurred, Conductor '.mite had 
finished collecting transportion and had started to re­
turn to the need end of cne trair. HE estimated tne speed 
at the time OF the accident to have b e m a little "ore than 
35 miles per horn and*. stmed tnat he die not nave any slow 
orders covering the termmry in tnis immediate vicmity. 
Tne statcreuts of Head ^ m k ^ e,N Crawley and Rear Brakeman 
Smth br mgiit out no ad i L . O " _ l facts OF importance Tne 
statemnta of 3ll the im ecm o f the tiam crew indicated 
that they did not feel any acplioatI_O±i ol tne air crakes 
prior to the occurrence of the accident. 
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The cxc7\ of westbound extra 6 0 4 4 , winch passed, over 
the bridge soout one hour pnor to the occurrence of the 
accident, said they did not nocice anything i i f i j b^i and 
that the rater was no higher tarn it had b^m m other 
occasions. The conductor of this crcr, m o lived within 
a short distance of tne bridge, said he paid oarc:cular 
attention to the fact that tne water vas not cutting away 
the embankment and tnat the stream appeared to be witnm 
its banks at all points. 

Section Foreman Acans, stationed at Pico, said that 
Tmen going on cuty on the aay of the accident no proceeded 
;ith his men to tne eastern end of his sect]on, 5j miles 
east of Pico, anc chen roiiirrd \iakmg an inspection of 
the various bridges He reached hmdge 1 3 13 at about 
1 0 a . i i , got off the motor car aid T alked across the bridge, 
which appeared to be m safe condition at that ti ̂ e. In 
tne afternoon n c was instructed to proceed to tne Anaheim 
Branch -;,nere Tork was performed in collection /itn some 
washouts, not getting bac^ to "Timtier Junction until late 
m the afternoon. Vestcoona extia 6044 rasped m m at tnis 
point, followed by a signal mai iT unci nc told Li- that 
everything appeared to be all right- At uhe tme of tne 
accident Section Foreman Ada.ns, with his r r , W2„s at tne 
station at Pico, and he said it "ao m c intention to keep 
his men on duty that nugnt but tint h-1 1 not had an 
opportunity to send out a tracx"alkei before the accident 
occurred, tne men at tnat ti bemg eng Lgcd m protecting 
the track froii wa snouts in tne station grounos. 

Signal Xamtamer Lyons, 7no had been following extra 
6 0 4 4 , said the water under bridge 1 3 1 2 was not running any 
higner tnan usual at this tme of tne year, that there i as 
no accumulation of drift vood and that tne ban.es were not 
being cut away by the v.ater. He said he reme^oered paying 
particular attention to the west amtient, trying to de­
termine the height of the w ater, buc he did not notice any 
unusual condition at that oomt ano on re^cning Thitbier 
Junction he told Section Fore nan Adans tu^t everything was 
all right. Similar statements ere rade b^ L i n e m a n Jones, 
who had preceded extra 6 0 4 4 . Lmcrran dones also stated 
tnat the greater portion of tn3 T~ratcr vas running in a 
channel bet, eon the ~cst aoutment and a pomt a short dis­
tance cast of tne west pier, "mile east of the la/tter oomt 
tnere was no witer at all. 

F. Bigelov , supervisor of bridges and euildmgs, 
T, as a passenger on train No. 23 vhien 'ros closely following 
train No, 3 and stopoed a short distance behind it after 
the occurrence of the accident. Kr. 3 m el or said he pro­
ceeded to the scene lipeaittely and expressed tne opinion 
tnat the >aier ras not any higher than it had been the 
preceding year. It was not cutting aTray the west bank 
but after the cars had settled to the bed of tne stream 
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it caused the water to he diverted and resulted in con­
siderable damage to tne vest bank. ilr. BLgelow was unable 
to make a detailed exaiir.au:or. of the bridge that nignt 
but said tnat as nearly as he co^ld deter mne tne T. est 
abutment was the first part of t m bridge to have failed. 
At this time the conditions vers suca that aster could not 
possibly have gotten m behind the abutment, although he 
said it might have worked up underneath, Mr. pigelc 
further stated tnat a,n annuel inspection had bean made 
of bridge 15.12 in Augusb, 1923, and at thum time it "as 
found to have been m good condition. It was customary m 
these inspections to note the extent of the erosion of the 
stream bed and if tnere i/as any appreciable amount of 
erosion, for exa, pie 3 or joie fact, attention ^ould be 
given to the matter. In tnis particular case, ho ever, 
hen the results of the inspection *rere checked aith tnose 
of the previous annual inspection it was found that the 
distance fro^ tne tops of the rills to tne bed of the stream 
had not varied. 

Bridge Engineer Drew said ne examined tna bridge 
shortly after the occurrence of the accident ana at that 
tiiie ne did not notice any cutting away of the \rcsc bank. 
Such a condition, no,ever, developed during tne night im­
mediately folic m g the accident. Froi nis examination 
of tne west abutment he was of the opinion tnat tne -ater 
had been catting underneath tne abutnent, underlining it 
and allowing the central portion of the abutment to break 
avay and to fall forvard to the bed of tne stm an. 
I m . Drew further stated that bridge 13.12 was built at 
tae tine of tne original construction of the line m 1901 
and 1902, and that at the tne of the accident it t as the 
sa ie as when built vitn the exception of tha fact that a 
curtain wall had been added to t m west abutment in 1917, 
and he said ne understood that at tne sane ti^c the south 
or upstream wing of tne T,'est abutment v, is rcuuilt and car­
ried deeper into tne ground. Tne records did not indicate 
clearly the reason for tne work whicn mis done m 1917 but 
apparently the curtain wall T-as added tor the purpose of 
avoiding the scouring effect of t m stre_m. This cortam 
wall had been placed from S to 7 feet below the bed of the 
stream, no rip rap, however, sucn as is ordinarily used 
to prevent scouring, had bean put in place. Hi, Drew also 
said tnat according to records made pi lor to tne accident 
there had bean little change in the bed of t m stream 

im 

since the oridge va.s constructed, and that according to 
the plans the west abutment must have extended 5 or 6 feet 
below the bed of the stream, and apparently this 5 or G 
feet of earth had been cut away b^ the flood waters at 
the tune of the accident. 
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Mr. Drew further stated tnat on the night of the 
accident he also made an examination of tne west pier, 
which had supported the eastern end of the truss span 
and the western end of tne first girder span. The 
bottom section of this pier apparently had not been dis­
turbed but the ti.o upper sections had been forced off the 
bottom section and 'Tere found lying on the bed of the 
stream immediately ea&t of the foundation. The breaks 
between the sections had occurred at the construction 
joints but the only possible defect indicated was that 
"dien the pier was built the surfaces of the concrete were 
not as thoroughly cleaned as snould have been the case 
before tne upper sections, or courses, were added. Mr.Drew 
did not notice any erosion or scouring around this pier 
at the time and said he did not think any settling of this 
pier which might have taken place could have had anything 
to do with tne occurrence of tne accident. It also ap-
oeared from Mr. Drew's statements tnat he had inspected 
tne bridge m company with Mr. Eigelow m 1926 and that 
at that time there was nothing about its condition to 
arouse any apprehension. ilr Jrew also said that tnere 
ffas a crack m the north or downstream wing of the webt 
abutment but apparently this had not weakened the abutment 
m any way. In a memorandum -iade m connection with the in­
vestigation of tnis accident Ilr Drew said the record 
of the 1926 annual inspection showed that this crack ex­
tended from the top to tne bottom of tne ^ m g Tnis crack 
nad existed for several years and no criange had bean noted 
during the past three years. 

Assistant Chief Engineer Adamson, who was division 
engineer of this division between Llarch, 1925, and February, 
1937, said he inspected bridge 13.12 m September, 1926, 
and according to the records there had been practically no 
erosion or washing away of tne bed of the stream, tne 
stream bed being only from 1 to 2-V feet lower than it was 
in 1301. Measurements made after"the accident, however, 

showed that the bed of the stream had been scoured out 
to the extent of about 5 feet m tne territory between the 
west abutment and the west pier; there had also oeen scour­
ing between the two piers, probably due to the da timing of 
tne stream by the derailed equipment. Mr. Adamson's opinion 
as to the cause of the accident was similar to that ad­
vanced by others, that is, that the y„ater had undermined 
the west abutment, thus causing it to fail. 

The records indicated that for the three days of the 
storm wnich had existed m this territory up until 6 p.m., 
February 15, the rainfall m the territory adjacent to San 
Jose Creek varied from 5.30 to 7.58 mcnes. ileasorement s 
made on February 17, which covered practically the full 
period of the storm and which vere made after the flow of 
the stream had been altered by the derailed equipment, 
showed that the bed of the strea-i bet;vecn the east and west 
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pierb had been ,_ashed out to a maximum depth of about 12T 
feet. Bet. eea the rest pier and the v̂ est abutment, /here 
tne greater portion • f the water had been running prior 
to the occurrence of the accident, the maxiMUii 'as about the 
sa/ie, while the u i n n u u " /as only l \ feet, this latter amount 
beiag sufficient to re^cn the cuitam wall or aproii hien 
had been built at the "est abutnent. It further appeared 
that bridge 13.12 ^as designed for a Coouei 1 s loading of 
E-50 and that with the type of engine in use on tram No. 8 
at the tiie of the accident tae bridge waa being subiected 
to a 5 per cent overload. 

Conclusions 
This accident < "'as caused, by the failure of the west 

abutment of bridge 13.13. 
From the evidence presented, it is believed that the 

southern or upstream corner of the abutment was undermined 
by the flo\ of "ater m the creek and that it failed under 
the combined .eight of the 110-foot truss wnich it sup­
ported and the engine of tram No. 8. The middle oart of 
tne abutment tipped forward and over, having been broken 
froji each of the wings by vertical cracks. The southern 
or upstream rung /as also tipped forward to a considerable 
extent and it settled obliquely in a dcrngtrear direction. 
The northern or downstream ^ m g renamed m place sub­
stantially undisturbed. 

The middle part of the abutment, when it pitched 
forward under tne v̂ eignt of the tram, carried w i t h it the 
110-foot truss, crowding the middle span of the bridge m 
an easterly direction, which m turn detached two con­
crete blocks tro ̂  the .Test pier. The concrete separated 
at joints between different days' -\ork m its original 
construction. The saddle so in, itself forced easterly 
over its east pier, m turn forced the eastern span to 
overlap the east abutment, in fact, the entire bridge was 
carried forward in an easterly direction, all resulting 
from the failure of the west abutnent. The speed of the 
tram enabled all this to happen before the collapse of 
the bridge was complete. 

Concerning what premonitory signs of failure existed 
before train No, 8 came upon the bridge can only D e a 
natter of conjecture. Very likely, however, evidence of 
approaching failure ras not lacking m the condition of 
the west abatnent. There //ere probably cracks m the con­
crete, of pronounced degree, indicative of weakness. 
There was no reinforcing steel or iron bars m tne con­
struction of the abutment. The coj-rparat ive weakness of 
concrete m tension is well knovn. It should lead to 
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great care m the inspection of concrete structures which 
are not adequately reinforced. Tne separation of the west 
pier at joints, however, is not so grave a matter wnen 
compression loads only are to be sustained. 

The eroded banks of the river, immediately upstream, 
should have been a sufficient warning of the probable 
danger of undermining and have led to tne taking of cor­
rective measures. It does not appear from tne evidence 
that proper engineering care and maintenance T^as exercised 
in respect to the vest abutment which was so obviously 
exposed to erosive conditions. 

Respectfully submitted, 
Tf/. F. Borland, 

Director. 


