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INTERSTATE COLLIZRCE COMMISSION

INVESTIGATION NO. 2475
IN THE [IATTER CF iAKING ACCIDENT INVESTIGATION REPORTE
; THZ ACCIDEIT RTPORTS ACT OF MAY €, 1910.

TEE ATCEIZCON, TOPEKA & SANTA FZ RAILWAY COIPANY

February 21, 1941

ilar, Calif., on December 31, 1240, caused

RZPORT OF THI COMIISSION™

PATTERSON, Commlssioner:

On December 31, 1940, there was a deralilment of a
freight Srain on the Atchison, Topeka & Santa Fe Railway
at Del lMar, Calif., which resulted in the death of three
employees. This investigation was made in conjunction with
a representative of the Railroad Commisslon of California.

1 Under authority of ssction 17 (2) of the Interstate Com~—
merce Act the above~entitled proceeding was referred by the

Commission to Commissioner Patterson for consideration and
Cisposition.
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Location and Method of Operation

This 2ccident occurred 2n that part of the Los Angeles
Division designated as the Fourth District which extends be-
twezan National City end Fullerton, Calif., a dicstance of 10&.1
miler. In the vicinity of the point of accident tnis is a
singis—tracl. 1ine over which trains are operat=ed by timetable,
train orders and an automatic block-~signal system. The -cci-
dent occurred at a point 4,015 Teet south of the station at
Del Mar. As the point »f accident is apv»roached from the south
therc are, in successicn, a tangent 1,308 feet in length, a
1047' curve to the left 718 feet 1n length, and a tangent 1,985
Teet to the voint of accident and 1,160 feet beyond. The grade
for north-bound trsins 13, succeseively, 1.00 percent sscending
a distuance of 1,837 feet, and level 2,211 feet to the point of
accldent and 1,008 et peyond.

In thne vieinity of thae point of accident the track is laid
on a hillside cut; it 1s abkout 60 feet above the level of the
skhoreline of the Pacific Ocesn and about 80 feet, horizontal
dlstance, from it. On the east side of tne tracxk a vertical
wgll from 15 to 40 Teet in heitht extends northward approximate-
1y 450 foet and slopos gradrelly downward to a heizht of 3 feet.
At a poins abous 3/4 mile east of tne track the ground rises to
an elevetion of 40C Teet and is under cultivation nearly to the
rigat-cr-1zy fence. Just outside the fence at the top of the
cut Shere 1g a ditca 840 feet in length, which conveys water to
culvert E-245, located 417 feet north of the point of derail-
ment; this ditch extends southward 423 feet to the highest point
cf the cut. Ancther ditcnh COﬂVeyS water to culvert F-245, which
1s Lloceted €40 Teet south of the point of derailment. These
culverts ~re constructed of 48~1ncu cast-iron pipe with concrete
ends. S»>1llwsyes are provided to carry the water down the bank
to the culverts. Tnc area drained to culvert =-245 is approxi-
rmately 0.126 square mile. Track ditches are provided between
the trecx and the wall of the cut. The wall east of the track
is ccmposed of sandstone, on top of which ieg a 2~foot layer of
top soil. Undzar the track there are alternate lay=rs of sand-
stone and chale varying in thicxness. The sandstoae near the
beacn 1s of grzenish color; also, there is a layer of a mixture
of yellow ond blue clay.

West of the track there was a concrete retaining wall 129
feet in length, bullt in 1910; its southern end was 6& feet
nortn of the point of derailment. It consisted of a concrete
footing 2-1/2 Teet in depth and from 5-1/2 toc 6-1/2 feet in
width, surmounted by neat work from 5 to 10 feet in height and
about 2 feet in width at the top; thne outside face was vertical
and the inside face was 2n a batter of approximately 3 inches
to the foot. Thne outsids face of the southern end of the wall
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was P0-1/92 feet from the center-line of the track, and through-
out a cdistance of 8l feet it diverged inward until the outside
fuce was 1C Teet frcm the center-iine of the track; from tne
latter point throughou®t a distance of 65 feet nortrward the wall
parallcled the track. At its southern end tiie toon of the woll
was 4-1/2 fcet b:low the level of the sub-grade, but throughout
a distance nf 4© feet 1t slnped upward to the lever of the sub-
grace and was level with the sub-grade throughout the rermainder
of its length

A

Ihe Tracl structurc consists of 20-pound rail, 33 feet In
lengtn, laid nev in 1223 on 22 ties to the rail length, treated
Louglas fir ties on tangents end oak ties on curves; it is
single~spiced, fullv *ierlatecd, prcvided witn from4 to & rail
anchors per reil lenzth, bailastea with 10 inches of gravel,
and 1s vwell meinta-red.

The maximum authorized speed for the treain involved vas 1
mile in 1 minute 43 seconds, cr 35 miles per hour.

It a8 dorkx and %he veather wag clovdy at the time of the
acecident, mich ocecurred at 8:45 p. m.

Description
Ex%Sra 1678, a west-rouna freight train according to time-
table d.r .ctiorn but north-bound by compass directinn, with Con~
ducter Li,1% and Engineman Dunham in charge, consisted of en-
gine 1876, of the 2-10-2 typc, 3 loaded and 36 empty cars and
a caboosc This trsin departed from San Diego, £3.5 miles

, ¢% 8148 p. m., according to the train cheet,

.1 riles snuth of Del Mar, at £:3. p. m., ac-
cording tc Trne statement of the eonductor, and was derailed as
i1t approaciicec Del lgr roving at a speed cstim2ted to have been
30 miles per hour.

The engire stoprsd cn its 1l:ft side down thae erbankment,
partiaily buricd in the cirt, with the froat end 20 feet and
the rear s1d 5 Ieet fror the center »f the track; *he tcp of
the boiler vac 27

oovs t fect below the level of the tracz. The
engine struck toe coarrcte woll, and broke abouvt 55 feet of it

8 ch elia about halfway down the bank. The
Tender ctopped 2n its side to *tho rear of the encine with its .
frent erd 5 feet and its rear end 1€ Teet from the center of
tne track. The engine ard tender were badly cdamaged. The first
car was catapulted over the enginc, stopped near the shoreline
and 40 Teet northwest of t1e engine; this car was demolished.
The second car stopped on the roadbed abtove the engine sand
leenzd at a slicht angle toward the sast and was practically
demolished. The third car stcpped with one end on the track and



the other end on the tender and the engine cab; 1t was badly
d-omagec. The fourtn cer was on 1ts left side behind the tender,
with 1te frent ené on trhe track and the rear end Gown the en-
bankment. The fifth car was parallel to the fourth car and
stopped across the track. The front end of the gixth car vas
Aown the enbankment and its rear end across the track. The
front ftrucx of %1 scventh car vas derailed to the east.

The evpleyzes killed were tile engineman, tne fireman, and
the front bralkcmon.

Summary of Tvidence
Conduector Ligh~ ~tztcd that 2t San Dicge aa air-brake test
wes m.oe and tne trases funetinned prorerlyv en route. The train
was hndled ag acus” . The last stoo wog mede at Sorrento and
the train left thiet voint at 8:31 p. m. It had been moving at a

speed of ahout 3U miles mer nour and wasg ctopped suddenly. He
aié ot think th= Traces vwere applied before the saccident oc-
curred. Hig ecrew 214 rot vave a frain order restricting the
gpeerd at e voint wacre the derailwrent orccurrsd. Thne conductor
proceecdec o~ the froas end of the train and found that the englne
ena a rorvi~n 2f the Lrac’t vers down the embanzaent and the
grouad was curnac. at the noint of derailment. -he body of the
anginerien “ms 20 hieg scattor.  South of ths poiat of derailment
“re tract srroared o be in reod condlticn end there was no evi-
dence of d;ngalﬂo egulpment. I% nad rainsd dvring ceveral oays
prior To tun day of the ac~icdent tut not on that day. Frevious
to this arcldent he had not experiencea trouble with frack condi-
tions at “he point invnlvad.

Fla~mun MiZlaveir etated that he did nnt f2el a breke ap-
clicatlion 1 mel.i~tely prior to *“he derailment. He cstimated the
speced of hue tra.n ot 25 or 30 miles per aour at the time of ac-
cident. He did ot see any svidenre of rot't tracr or any water
along *hsz tracix.

Sectisn roreman ®obinson, in charge »T fthe secSion on which
Lhe acclidant or 2rrow, stabted that on the afternoon of the day
of the ac-~fent ¢

1
¢ vnvked on the trac® at the ooirt 7here the

crurred.  He found the east rail about ?/% inch
r about 3/4 inch low; %this condition extend-

accifent later
low and the wes 1

ed & dictance nf 34 »r 36 foet. He surfaced and tamped tne track
and lined -t about 1/18 insh toward “nhe west. When he left that
point &hout 4:28 p. m. ths traclt was in ¢ood condition. He in-
spected the clir? east of the treck and the ewbankment west of
the trrck, andi -l.ere was un indication that a slide might occocur.
The drcinage cnannels wevre rot cloggzed and there was nc indica-
tion that the Aiteh near the fence had overflowed. Water was
standing along the track; however, as a result of ratnfall during

\.f'_)
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the latter part of the month of Decerter, sand had been washed
from the top of the hill tc the Aiteh along the traclk. At in-
tervals ttroughout & distarce of 50 fee’ there Were poolc of
vnter 3 to € inches deep end 3-1/2 or 4 feet wide. The nature
of *ris sand 1s such thn2t 2 small anount of water will carry it
dovm the Rill; it accumulates rapidly. Loose sand ercding from
the fare of %ne cliff orevents the water from draining. ©5ilt
tant water will not penezrate is deposited; as a result of tails
contiition he 1“” experlienced trouble with the track throughout
& vistance o7 1-1/° miles in that vicinity. There were 8 or 9
coft spots Miu,_n that distance and at one point the track had

to te raisged on six different orcasinrns from 2/4 inch to 1-1/4
inchies at a time. The sec%id1 foreman stated that after heavy
storms 1% talien froa 20 to 30 days for the vater to drain from
tne cut. To tcke ners of th

o] . 13 sitioeion, mud 18 cometimes Thrown

across the tract tohaerd Sthe oscean. He 4314 neot cornzider that the

contition of Lne *rd,k viarrant rotect. dn by slow ordar. Sub-

sequent %o the wecident he Found that a slide »ad occurr=d at

tns %01“+ ﬁnvo’*eﬁ. The "ndi/&tl ns were tnatv fthe ground under

the %1 ically several feet and then moved

WesT ne Mad fallen into the depression and
]

5 O D
e
el

TQa
then s

- sor Eell stated fhet when he was making his
ca ill t;_y e7I™ tre tras on the rorning of T:: day before thne
gccicfer® e found a scoft spot in tnoe trac in ths vieinity of
the poi.as vhers e acclient ocecurr2d; the track for & lictance
of 40 to (O feet was avoul 1 1nen :19w. He instructed a section
gang, whicn was woriing abort O milzs south of that peint, to
repair 1. Sumerviror 3ell traversed thic track again about
2:20 . 1. on “nie 02y of the anrcidaent; 1t 8till de“aTQH S0 be
rough, 7.7 e inetricted the Section forsman at Del lMer oo re-
reir it. The cvpervisor stated that tecrucge HT reinc daring
the pest nint1 there was a2 soft spnt in sne track north of the
taagent »n vhzeh the accident oeccurred and annther sovta of 1it.
Somstimes tne track at these points was From 1/2 to 1 inch low
end 1t had heen ral=ed probably four or five %imeg during the
mentn.

v

~o Ganes Foreman Dyer stated “hst nn tae day
at he repaired the track wacre the accicdent
later orcurre fe Tound the west rail about 3/4 inch low
throvghout a jstaﬁoe of 40 to BC feet. There was no wajter in
the diten at that point arna the grornd under the track was not
viet.
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Ensineman Morriscn, of a work train, stated tnat at 4:10
r. ™., woen his train pasced over tue point w Gre the accident
occourred, hz Ji1d nat no2tice any irregularﬂ‘y in the track; at
That time the section nmen were working on the track 1nvo¢ved
He hac passed over this track from four to rive times daily
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since September and had never noticed any unusual condition.

Ensineman kassey, of No. 73, thzs last trein_to pass cver
the track prior to the accident, steted that as nis train pacssed
that point at 8:07 p. M. at a uoped of about 45 miles per hour
he felt no irrecularity in the surface of the track. He had
never received a slow order covering that section of track and
had never founc a soft spot at tnat particular point.

Roadmaster Conway ctated that within a distance of 1/2 mile
south or tne st.tion at Del lar there are several pcints wheare
soft spots 1in the trrek ocour in “ainy veather, but he did not

ecall any snft snot at the lccation where tne accident occurred.
He thought the soft zrotc were eaus d by ‘rater pociets in the
sub—grade. There rFa® never been ercugh c=ttling at these spots
to require adcf_~icsel drainage. He nad inspected the cliff at
ps )

|

the point whers “he accident occurred several times from the

peach and had oLse ved small eracke nzar the bottom of the bank.

disg last inzpectinon from the teach vas made after the rainy sea-
T3 3T time he inspscted the retaininz wall was

son in April. The la
abcut € w225 trisr ©h tre accident. He was of the opinion that

the siide nocurred under tae veicnt of the engcine.

Generzl Foreman lartens, of the Zridges 2nd Buildings and
Water Servirne Devartment, steted the% he thought the dirt slipped
rcm uns oy "he énglne anda then the eagine knocked cown the con-
crete rotaioning wall. Exanination of the broken piecez of the
wall show=c them to be dry at the Tase and there was no indica-
tinrn that the wall hnd slipped prior to its being shruck by the

ngine. These Ddieces bore marke indicating that the engilne had
SLPJCK it. He :taved tha% possibly the slide mey hove been
crused by <o crevice bolow the track structure, vesuliirng from
scapage, “nich o~ould have originated 1/4 mile oo more distant

wnd existeo over a pariod of many yesars. Ye did not think the
recent raines had any influence on the sub-grade, as 1t i3 of
sandstone arnd vlue shale formation and impervious %o water.

PanSltman FEaffly stated that the rains waich fell prior

to the acciden®t werc slow and penetrating, and extended over a
period of ¢ wel'l; howsver, the caparity »f the ditches was suf-
ficient ©r carrv ofi the surfane water. The slide was ssml-
ciroulcr in shape anc it extended along the bluff from 80 to 70
feet in lenhgth, eastward about 5 feet bsyond the center-line of
the traci, 21ad about 200 feet along the bteach.

Division Enzineer Clark stated that he examined practically
all the ties tr-o t remained on the roadbed at the point of accil-
dent as well ac many of those that were ssclvaged from the wreck-
age. He could rot find any merk on the ties and he fTound only
ont smalil mark on the outside of the west rail; however, from
its poziticon this mark could not have been marde by the engine-
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Inspection of the 31lide disclosed a distinct indication of
bressoge in a snuthwesteriv direction from the point where the
ar end of the tender stonped; this indicated that the silde
started a short distance south of the south end of the retainipg
wall. He thought the slippage occurred immediately prior to tne
deraiiment and the breakage of the ground extended underneath
the track sufficiently to permit the track to turn over. The
retaining wall 'vas broken intc three sections. The middle sec-
tion measured 19 feet in lengta ¢nd bore a mark indicating that
the pilot of the engine had struck 1t; this 1s substantiated oYy
the fact that the vush-pole pocket on the left end of the pilot
beam vas £illed with concrete. All the breaks were new. e
also found evidence that the cylinder and the valve-~chamber
casting had struck the same section > thz wall; this irdicated
that *he engine was vertially overtarned “hen it struck the wall.
The wall was 1-id o1 low-grade sandstone. Subsesquent to the ac-
cident the san ~tone appeared %0 be haré and dry and 1t rafained
marks of the base and the back of the wall. Naver befors during
3C years ol operatinn cf this reilroad had any trouble at that
roint been experienced. For *he past 2 or 3 years the oc=an had
been actiry 21n en unucual manner, and for gsome timre prior to the
accident ceclogists Lied discussed thie matter. On the dar prior
to the aciicent he nhserved whon waves wWwere b.ozakling against the
shore that the . ter was —muddy; this conditinn sxtended some dis-
tance into The cea; he thought rossibly some action at ssa was

« e B - L
nartially rsosponcible.,

District Engineer Kinnie arrived at the scene of accident
at 3 a. m- and as sonn as it was daylight he made an inswection
of *“he dralnage stru:tures. He fouad that the surface ditch
along the 1n2p o2 the clif” was clean and there vas nn evicdence
cf rater Po.vine nNverilowsd at any time. The eact track-23itch
1»Ld some 1 ater reccuce of erosion of the eas® banz. The mate-
rial stopred¢ the Tiowr of vater as the grace was level, but there
was r.o svicence of nverflow from the diteh to the btrack. He ex-
aminect conditions from the beach, and there was no evidence of
undercutting hy the tides; he attributed this %> the facs that

.

thie lower ctratt is bard shale, which is resistant to tidal ac-
clon. At “worio s 1c stions there was slight seepase between the
soniatone zr t. e cl=v strata. He had observea this same condi-

2

ey

tion numersus Tixres acd in all seasons. There appeared to be a
certain arnuat of red siliceous material that came from the top
of *the aill; this mmterial was cast over during the original con—.
struction. At the point of derall=ment the track was so torn up
s couid nct determine whether the ground éropped from uncer the
track befeore the engine reached it or af*er the engine arrived
there; hovever, hs thought the grouna gave way a short distance
soutk of the scuth end of the retaining wall and settled suffi-
ciently for the engine to dron and to stop within its length.
The ground dropped 3 or 4 feet from its original plane and moved
westward. He concluded that during heavy rains water filtered
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through the tor soil and found its way through crevices in the
underiyving sandstone until it reached the impervious biue clay
immediately underneath; the water then followed the blue clay
in a weeterl:s direction toward the ocean until the clay became
slippery. The hervily saturated soil may have started the
movement or rossibly the vibrotion of some previous train may
have stzrted the movement . It was his opinion that tne retain-
ing walil was intact tefore it was dislodged by the impact of
the engine.

Chlef Engineer Blanchard stated that he found conditions
s described by Dictrict ZIngineer Tinnie.

Master Mecnan Tuck stated thet he insvected the engine
after 1t was rerad arnd Iound nothing tn2t could have con-
tribute” to the o« of the derailment. The brake valve and
the throttlie wers da,aqed as a result of the accident, and it
was 1mpossible tn determire tTuneir positions at the tlme of ac-
cident.

Geolozical data taken from a revort of the United Staztes
Geolozical >urvey, Jater Sudply Daper 446, Geology and Ground
Yaters of % western part of San Diego County, dated 1919,
states that at a point 1 mile south of Del Var at the east side
0 the re.lvoed mear the mouth 2f Soledad Canyon, the beds dip
toward tke ncean at an angle of 8°30' N 3097. The railroad at
the point of accldent is N17953'W,

L’Jl

Records of the San Diego Gas and Electric Company at Del
Mar shov thie ralnwo 11 for a 1C~day period bexinning at & a. n.,
December 21, 1540, as follows:

24 nours Season

rainfall rainfall

inches inches
Dec. 21, 17240 - 2 a. m, to Dec. 22 -~ 8 a. m. 0.COo 2.32
vec. 22, 1240 - B8 2. m. to Dec. 23 - 8 a. m, 0.05 2.37
Dec. 23, 1940 - 8 a. m. to Dec. 24 - 8 a. m. 234 4,81
Dec. 24, 19340 - 3 &. m. to Dec. 256 - 8 a. m. .19 5.00
Dec. 25, 1940 - 8 a, n. t2 Dec. 26 - 8 a. m. C.CO 5.00
Dec. 26, 1240 - 8 a, m. to Dec. 27 - 8 a. m. 0.00 5.00
Dec. 27, 1540 - 8 8. m. to Dec. 28 - 8 a. m. 0.00 5.00
Dec. ?9, 1240 - 8 a. 1. to Dec. 290 - 8 a. m. 0.29 5.29
Dec. 20, 1940 - 8 a. m. t» Dec. 30 ~ 8 a. m. 0.C8 5.35
Jec. 30, 1240 - 3 a, m. to Dec. 31 - 8 a. m. 0.00 5.35



, Yearly rainfall records are as follows:

1°21-183- July to Julw 14,21 inch=s
1032-18353 July tn July 11.59 inches
1053-1034 July to July £.0% inches
1835-1038 July to July 7.96 inches
18268-10227 July to July 73.13 inches
1EF7-1638 July to July 2.83 1irches
1eze-1CRe July to July 8.78 wnches
18721940 July to Julw 12.02 inches
16040-1041 July to Jan. .14 inches

]
o

11, 1941.

furnished kv the rarrier, @pglne 1la76
, and ras a tot 1 woight of 204,370

t t“e tender ioaded 18 135,400 “du ds,
of *71e eng:ne znd tz=nder 1oaced and in
o

>unds. T13 rizid whieel-basge is 190

S e
L8 0L BatclRlt 2
- m - .
pouncc. The veoignbh o
and “.e totel meion

%
verking oraer ig 4€9

O
r)

3
feat ¢ 1nches, and the overell Theel-base from engline truck
to teodlcre fruck is 75 feet 10 incres. The total wheel-base
N A - . - /
0T ~Zn;. 1.2 'nc v~ndcr it cf fesy 6-1/8 incaes.

Jbhservationg 2F the Co:miasinn's “naocetors

Tme Tomrission's insvectcrs found the c1ide to be of
crecce.nt So.ne; it oexy enled southecaterly from the midole of
the reic .a'ng wall a cistlance of arou® 30 feet to a nornt be-
yordithe 235t rail, then southwesterly to a point ecboui 70 feet
Teyons:r within %his Jistance there was a vertical drop of the

ro1 o the vieinitr of tie point wrere the engine stovped. A

gaare 71 oy oI the slide extended southwoster’y tovegrd the

can & Ziitence of 70 Teet. The fissure w..a 5 Teet in width
ta nort 1cTn enﬁ and & Teet at 1ts south:rn end.  The ap-

wite _erg of "he slide along the cliif was ab~ut 240
and 1% ext enged down to the bescn. &bnut 160 f:zet of the
Woroil and 196 feet of +re south roil were carried dow

)

SR OO
T ) t
Bt
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ot B

@]
Yocb et opd D
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G

woth the wrecraze =nd one ra1l lay cloce t2 *re beccn. In pec—
tion o7 1 PIulT from the beach diccloced it to e compnsed

2T scrata of ¢ emi-saadsteone, greenish sern?stone, Tiue shale,

Lite and vell o oelaey, rellow saadstone crd ¢ilt. There was
evidzice or sccpace vetveen the various layers o7 either Dblue
slhals or LDive cuay and *ve sendstone. Tiozs seepagce reduced the
clays, disintcorated sandetone and s11% into a plastic, slip- .
TLry, SPCASY Tass.

Inspection of the erbankment east of the track at a point
about 3/4 mile south of the vwoint of dﬂrallment disclohec t“e
same compositicn as that near the point of derailnment. About
7 feet above the track, an anticlinal saddle of blue shale or
blue clay, with semi-sandstone superimposed, was observed.
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Tris stratum of blue clay had a well-defined dip. At a point
several Jun\rﬂd feet north of %tre saddle, the ceclining angle
of this dilp and ascending grade on ‘the rallroaa caused the

Glsappearance of this stratum below the surface. A similar
str:-tur, probably the same cne, appreared below the retaining
well at the point of derailment.

Insvection of the track a distance of 3/4 mile south of
the point of accident was made and it was found %o be in good
alinement and surface. Tne ditches were observed to be as
previouvsly described. Examination of the engine disclosed
notning that might have contributed to the cause of the de-
railnent.

Discusgsion
According to the evidence, Extra 1676 was moving at a

speed of about 30 miles per hour when the derailment occurred.
In the vicinity of the point of accident the maximum atthor-

lzed spee . ror this *rainws 35 miles per hour. The crew did
not nave zr. crder co.cerning the track involved and no one knew
that ¢ ¢d.noerous condition cx1%+ed Evident! s, to those on

the engin2 the tracl appeared o2 Tte in norme’ 2iinement and
surface, 3ince tre conductor and the flagman ¢1id not feel an
epolicciion 2of the brakes for some time prior to the time of
the deecii-snt. 3South of the p01nt of dereilment tnere was no
indiceation of equipment having been dragged and there was no
condlition of the engine that might nave contributed to the
cause of the accident.

Subeequent to the accident, a crescent—-shape slide, about
240 feet .iong and extending about 5 feet east of the center-
line of -ne track and about 80 or 70 feet along tre bluf east
of the track, was found. Throughout a distance of 50 Teet the
ground had drODpea vertically 4 or 5 feet. A fissure 5 feet
wide at one end and 3 feet at the other extended southwesterly
8 c¢istance of 70 feet. Apparently tne engine drormed into the
gsuaken plzce and then struck the retaining wall. 3Several the-
ories were advancel as to the csuse of the slide. One was
thast a disturvance in the ocean migh% have caused it; another,
trat over a period of years surface water from higher grosuand
east of tie track had filtered to some stratum and mace a sub-
Terranean passagze or crevice, vhich caved in under the weight
of e frain; a third theory was that water filtered through
vpper strata but when it reached a stratum of impervious clay,
the clay becam= slippery, and, since the stratum declined
toward the ccean at an angle ot 6030', the mass above 1t, be-
ing heavier tnan normal be”auae of recenf rains and being dis-
turbed by passing trains, slipped¢ downvard and westward toward
the ocean. Apperently the mass had been settling for some time



rrinr to *he nccurrence of the sercldent, as

the track g% this
ro1nn o roised from /4 to 1 inch on moth Dec
h

erber 50 and
cly wuoever, tne conditions anpeared to be t gamne as ot
cticr anft cpots in the trock near br. During the 10-day pe-
rind immedictely preceding the day of the accident, the total
rain?~1l in this vicinity was elightly more than & inches.

Q
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tilas railrond had heen in
ch perind no similar trouble
zat this »noint.

At “he tine of the accideny,
cperation for .3C years, during vh
had heen expericnced w1th the tra

It i found thrt thies accidcnt was ¢ nsed by a landslide.

Dat:d gt Twshin.ton, D. ., this twenty-first
day »T ¥e_ruary, 1241.

By %the Commission, Cnmmisiionzr Fatters-n
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W. P. BARTLL,

Secretury.



