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SUMMARY
Railroad: Denver and Salt Lake
Date: February 24, 1941
Location: Gore, Colo.
Kind of accident: Derailment
Train involved: Freignt
Train nvmber: 41
Engine number: 3607
Concist: 48 cars, caboose
Speed: 10-18 m. p. h.
Operatlon: Timetable and train orders
Track: Single; 5°20' right curve; 0.83

percent descending grade westward

Wenther: Clear

Time: 2:40 p. m.

Casualties: 1 killed

Cause: Accident caused by rock slide



INTERSTATE COMMERCE COMMISSION

INVESTIGATION NO. 2484

Il THE VATTZR OF MAKING ACCIDENT INVESTIGATION REPORTS
UNDER THE ACCIDENT RCPORYS ACT OF MAY 6, 1910,

YT

“HEZ DENVER AND SALT LAKE RAILWAY CCMPAITY

- April 21, 1941

Accident near Gore, Colo., on February 24, 1941, cauced
by ~ock slide,

REPCRT OF THE COMMISSIONL

PATTERSCY, Commissionsr:

On February 24, 1941, there was a deraillment of a
freight train on the Denver and Salt Lake Raillway near
Gore, Colo., which resulted in the death of one employee.
This accident was investigated in conjunction with the
Public Utilivies Commission of Colorado.

lUnder authority of section 17 (2) of the Interstate Com-
merce Act the above-entitled proceeding wes referred by the

Commisslon to Commissioner Patterson for consideration and
disposition.
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Locatlion and lMethod of Operation

Tnie accidznt occurrsed on that part of Subdivision 1 which
extenis bejueen Denver and Orestod, Colo., a distance of 128.56
miles. In the vicinity of the point of accident this is a
single—track line over which trains are operated by timetable
and train orders; there is no block system in use. Trains of
the Denver & Rlo Grande Western Railroad, hereinafter referred
to as the D. & R. C. W,., are operated over thiec portion of the
Denver and 8alt Lake Railway, hereinafter referred to as the
D. & 5. L. The accident occurred at a point 2.48 miles west
of Gore. As ihe point of accident is approached from the east
tacre is a seriss of curves and tangents folloved, in succession,
by a 3° curve to the 1ef%t 436 fe=t in length, a tangent 422 feet,
a 7950 curve to the left 338 feet, a tangent £2 feet, and a
compound curve to the right 1,252 reet, the maximum curvature
of vhich is 8° 20'; the derailment occurred on the last-mentioned
curve at a »oint 595 feet from its eastern end, at which polint
tha curvature is 4°40'. The grade for west-bound trains varies
betweeo 71 and 1.00 percent descending more than 6,000 feet
to the nrnint of accident, and it is 0.83 percent at the point
of accli.cwnt,

In o2 vicinity of the point of accident the track parallels
the nc, vv bna of the Colorado River, The track is laid on a
hillz Jo ¢t nnd 1s 88-1/2 feet above the level of the chore
line < ..z v vcr and 118 feet horizontally distant. The em—
banik::zr 7 nlove the shore line is composed of loose roci. The
shouls » r: *nes roa’ted is 11~ l/2 fset from the censer-line of
the 3 2+, v tre i1orth side of the traclz, in the irm:<late

vicini.vs ¢ Ve roint of sccident, the toe of a wali <f granite

is @ decd ,J~TP of the conter-line of tis track; at diowences of
15, PC.4. &nd 62 f2o1 above the rails tnz wall is, respecsively,
13, 26, and 30 feet horizontally distant from the center-line of

the tracx.

The track structurs consists of 1CGC-pound rail, 39 feet in
lengtl, 1ald asv in 19Z7 on an average oY 23 oak ties to the
y11 lengna; 1t is fully tieplated, double-spiked, provided with
4 rall anczucrs per rail length, and is ballasted with 12 inches
of cincers.

Because of track curvature and the rock cliff, the view of
the vmoint where the accident ozcurrsd from the right side of the
ceb of a west-bound engine is restricted to a distance of 203
Teet.

Rules and Regulations of the Operating Department read 1n
part as follows:
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Where rocks are liable to roll in

stormy or.rainy weather or where slides .
are llable to ogccur, speed should be reg-
ulated to insure safety.

The maximum auvthorized speed for freight trains in the
vicinity of the point of accident is 25 miles per hour.

=
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weather was clear at the time of the accident, which
about 2:40 Dp. m.

Description

No. 41, a west-bound second-class D. & R. G. W. freight
train, =ith Conductor Walters and Engineman Willingham in charge,
consisted of engine 3607, of the 2-8-8-2 type, 1 auxiliary water
car, 43 loeded and 3 empty cars and a caboose. This train de-
parved from Zuni, 101.58 miles ecast of Gore, at 9:31 a. m.,
according to the train sheet, 4 hours 31 minutes late, and
passcd Tabernacsh, 3¢.85 nilzs east of Gore, at 1:30 p. m., 4
hours 45 minutes late. A% Tabernash the crew received copiles
of train order No. 558, which read as follows:

Account wet snow rocks reported falling
in Gore and Byers Canons.

No 42 vasged Kiremmling, 2.55 miles east ol Gore and the last
open office, at 2:30 p. m-, 4 hours 19 minutes late, passed
Gore, and struck a rock siide and was derailed while moving at
a speed estimated at 10 to 18 miles per hour.

Th> enzine stopped on its left sids down the embankment,
badly damaged, with the front end 156 feet west of the point
of derailment and 112 feet south of the center of the track;
the rear end of the engine was about 95 feet south of the center
of the *rack; the cab was demolished. The tender stopped on its
left side to the rear of the engines and almost at right angles
to the track. The auxiliary water car stopped bottom up,
parallel to the engine, and leaned against the engine; both
truckes wers detached. The second car stopped on 1ts left side
behind the tender, at right angles to the track, and its front
end was 51 feet from the center of the track; both trucks were
detached. The third car leaned against the rear end of the
second car; the front end of the third car was 25.7 feet and
the rear end 5.7 feet from the center of the track., The fourth
car was derailed but stopped upright on the roadbed. The front
truck of the fifth car was derailled.



e employee killed was ths engineman.

Summary of Evidence
Fireman Hamilton stated that an air-brake test was made
at Denver, 108.85 miles east of Gore, cars were added to the
train at Proapect, 1 mile west of Denver, and another air-brake
test was rade at Fox Jct., 0.5 mile west of Prospect; the brakes
were uscd friquently en route to control the spzed of the train
and they functioned properly. Brake-pipe prsssure of 30 pounds
was being maintained. He read train order llo. 558 and understood
that his train was rsquired to move at reduced speed and the
crew was rzqguirsd to loox out for falling rocks or rock slides
in Gore Canyon ancd Byevs Canyon. As the train approached the
point wiere the accident occurred, both he and the engineman
were naintaining a lookout ahead. The engineman made a brake-—
Plpe reduction of 10 or 15 pournds, which was released about 800
feet 2a3t of the point where the accident occurred. The driving-
wheel brakss were cut out in conformity with instructions to
prevent the overheating of tires. After the brakes were re-
leaced, *he specd increassd to about 15 or 18 miles per hour.
The fireman said that a slower speed could not be maintained by
he applicatlion and release of the brakes because of the possi-
L11ity of the train breaking in two if the ailr brakes were
released at a lower speed; the train would have to be stopped
in ¢rder to release the brakes. The first the fireman knew of
anything being wrong was when the engineman called a warning
and immediotely applied the air brakes in emergency but too late
to stop short of the rock e€lide., The engineman did not have
time to cut in the drivinp-wheel brakes, whicn had been cut out
previousiy. Because of track curvature, the fireman could not
sec the obetruction on the track., He caid that the engineman
probably could not see more than 100 feetsahsad because of the
rock cliff being on the inside of the curve. The fireman ex-
pressed the opinion that the brake-pipe pressure had not been
fully restorcd and that an smergency application of the air
brakes wsos not fully obtained, In his opinion the engineman
controllced the speed of the train properly, in accordance with
the requirements ol train order No. 558, but the engineman was
unable to see the rock slide a sufficient distance in which to
stop. The engineman appeared normal. Had the fireman been
alarmned that the train was not being properly controlled, he
sald he would have cautioned the engineman. The accident
occurred at 2:39 p. m., at which time the weather was clear.

Road Foreman of Equipment Heald, of the D, & R. G. W., who
was on the tender of the engine at the time of the derallment,
stated that the brakes functioned properly en route. He ob-



served L ad uane engilaeman was normal anc alert, and that the
ensineren onerated tne engine in a capable manner. As the train.
wes aporecacining the point where the accicdent occurred, he and
front vrakeman were in the booth on the ton of the tender. The
roec Torenan of equipment saild that the first he knew of anything
beling ~vronz 1vas wien tlle tender became derailed and overturned
dovn uvhe embankment. He estimsted that the speed of the train
wzg 17 or 18 miles per hour at the time of the accident, which
occurred at 2:40 p. m. After the accident occurrsd he observed
three large rocks on the track; itwo of these werc between the
rails. Anovher large rock, vhloh bore indications of having been
struck vy the c¢ngine, ley dovn tae embankment n2ar the enginc.
In his opinion thiese rocks fell from the cliif located north of

the (racii. He tihought a train similar to No. 41 moving on the
0.8& psrcens Gescending grade at a speed of 17 or 18 miles per
hour could be stopped by en emergency air-brake application

within a distence of 400 to 420 feet. EHe &id not know whether
an eir-prake epplication was made immediately prior to the acci-
dent. He saild chal when irains are moving on descending grades
it 1s :the practice to cut out presssure to the cdriving-wheel
brale-~c-linders on engines of the type involved, to prevent
o"or%oaLlrg She tires A cut-out cock is located within reach
of &n o2ingineman so :hat he may cut the vrake-cylinder pressure
in or out av will. 1In nost instances a train simiiar to the one
involved. could be controlled by applicaticn and release of the
train air-brakes so that a speed as low =5 5 %o 10-miles per
hour could bo maintained without causing a scvere stretchout or
break—-in-two.

Fron: Brexeman Tipton corrcborated ‘he statement of the

road foreman of equipment in all essential detalls. The front

rakeman s:14 that the speeld was 10 or 12 miles per hour at the
point where the accident occurred. The train was being operated
unier vroper control in compliance with the information concern-
ing rocks reported Talling in Gore Canyon. To his knowledge
there had n:ver been a rock slicde av this location prior to the
cne involved in this accidenvt.

Conlvector Walters stated that as his train approached the
poins wizre tae accident occurred he was in the cupola of the
caboose, The swveed was 15 or 13 miles per hour, ancd the caboose
geusr: in.nlceted that a brake-pipe pressure of S0 pounds vas
bein; maintainegd. As the train moved oa the descending grade
the braiise wer e applied and released to control the spezd of ¢
train. The weather iras clear. He Telt the bralkes become applied
in ermer_-»rncy and the train stopped at 2:40 p. m. He proceeded

P

to the Zront end and found that the engine and six cars were
derailzsi and tnat several large rocks were on the track. At
a noint about 30 feet above the track there was a cavity from



: rocks apparently had fallen. There was a sheet of ice
gce ¢l the cavity; this condictlon indicated that water
redu a crevice, had frozen, and had pried the rock out-
ward. re Mad read train order Wo. 558 and understood it to mean
fhe train shculd be controlled according to the physical char—
acteriatics of the track in the temritory lnvolved; that in
places vihere the view was not obscursd, normal Dneed could be
maintained, but in places where the view ahead was obscured the
speeC should be reduced zccordingly. In his opinion the order
shiould have specified rectricted speed, if such was intended.
Restricted speed requires a train to e onercted in such manner
that 1t can be storped short of “rain or obsoruction. He thought
the train was moving on th:z dsscending grade under control and
in compllance "rith the informatlon contained in train order No.
588, vrovided that the rocks had been on the track before the
engine reached tne point where it vwas poseiple for the engineman
to sea them.
agman Welker corroborated the statement of Conductor

Fla
ra

Walters,

Section Foreman G111l stated thet he was in charge of the
zectlion on -rnich the accident occurred. On the day of the acci-
dent hs patrolled the track involved on his track motor-car
twice during the morning and once in the afternoon; on the last
trip he passad around the curve involved gboutv 1:50 p. m., or
about 50 minutes prior tc the occurrence of the accident. No
fallen rocz was obgerved on any of these trips. He observed the
rock cliff involved but thare was nothing unusual about 1its
appcarance. After the occurrence of the accicent one large rock,
wiich weighed abouts 20 tons, wae lying across the north rail of
thz track. About 15 to 30 feet west of ihe large rock chere were
two other rocks which weighed about 8 or 10 toas each and apoar-
ently had brolien from the largcr rock. He sald that several
days prior to the accident there hed been a wot snow storm and
more rocks than usual fell during this period. This was the
first insvence of which he had knonledge that rock had fallen
at this ncint.

Enyineer llaintenance of Way Turner, of the D. & 5. L.,
stated “hat the section of rock which fell was 3E.6 feet long,
10 fest wide and 4 feet thick at the base, and 2 feet wide at
the top; the thickness tapered to vractically 1 inch at the top.
The rockz “ell frem an almost vertical wall on the north side of
the ftrazsz. The rock fell cutward from ths wall between points
locatel 33 4 snd 82 feet above the level of the rail. The lover
euve ci T break was 28 feet horizontally distant and the top
B0 feeu horizontally distant from the center of the iTrack.
At the point where the rock became dislodged the stratum was

P



pracuicall” vertical; the formation wns gray granite, slightly
crieciec. Tlhrre vas no soil mixed with the rock. The first mark
of derallment was at a point 13 feet east of the vertical center
line o7 the cavity from which the rock had falle At this
point che ou.eide of the north rail bore marks of thlng been
struck by rocks. At a point £5 feetf farther west there were
Indications that a portion of the rock became wedged between
the cngince and the rock cliff. A section of track 53 feet long
was desvroyed. Six days prior to the occurrcence of the accident
the sectlon foreman reported that rocks in Gore Canyon had
started to loosen; as a precautionary measure the maintenance-—
of-way engineer ordered the treck patrolled night and day
throuziiout a distance of 13 miles, which included Gore Canyone.
A train order which containea information relative to falling
rocks in Gore Canyon and Byers Janyon had been in effect for
several cays prior to the occurrence of the accident. He said
that an enc:zavor is made to patrol this territory ahead of all
trains, 1f possible, particularly vassenger crains. ©Slides
freouen’ly occur throuznout the canyon district but no trouble
aad been expverilenced previously with rock slicdes at the point
inveolvzé. The rock faul’ could not have been detccted by visual
inspzctilon prior to the time the rock became dislodged. Within
a. period of tuo or thrse days prior to the accldent there had
been seversl snow storms. The weather became warmer in the
dartlie, The snow melted and water flowed inbto the vertical
seams; at nicght low temperature cauced the water to freeze and
the rock Lo loosen. In his opinion this alternate thawing and
freczing resulted in the rock falling from thc cliff. On
February 26 ae observed that, from the richt side of a west-
bound engine of the type involved, the richt rail at the point
of cerallment could be first seen a disftence of 203 fecte

Chilef Mechanical Officer Sagstetter, of the D. & R. G. V.,
siatz2d chewu after the accident occurred ine automatic brake
valve of cngine 3807 was 1n emergency position.

Dnring che 30-Cey period prior to the occurrence of the
accllieaw, the average daily movement over the point involved
was 16. .3 trains,

Cbservations of the Commission's Inspectors

he Commigslon's iaspectors observad vhat the right front ‘
cylindéer-head, the right pilotv-sill step and the right side of

the nilot werc badly damaged; this indicated thet these parts

or the sngine had sitruck some objcet. The reverse lever was 1in
poslslon for forward motion and the throttle was closed. The

eTt rail at the point of derailment had been Torn out during

the process of derailmentv and lay dovn the embankment.
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Discussion

Accovrding to the evidence, No. 41 was moving on a descending
grade and around a compound curve to the right at a speed esti-
mated at 1C To 18 miles per hour when the engineman gave warning
of a rocx slide a chorti distance in advance of the engine and
epplied the air brakes in smergency, but he Gid not have time
to cut in the driviag~wheel brakes, which had proVLously been
cut out; the distance was oo short in vhich to stop the train
short of the obstruction. The engine struck the rock and the
derailment followed. The marximum guthorized speed for freight
trains at the point involved vas 25 miles per nhour. The crew
held a train order which contained information that rocks were
falling in Geore Canyon; howaver, the train order contained no
specific speed restricvion.  After the gccldent occurred, ex-—
aminacion disclosed that a section of granite 5.6 feet long,

10 feet wide snd 4 fect thick at the base, and 2 feet wide at
the top, "ad fellen Trom the wall on the north side of the track.
The oizinal position of the tase of *this rock was 26.4 feet
above wnz level of the rsgils,.

Recoure of “reckx curvature, the encineman could not see
vhe obstruccion a distance greate:r than 203 feet. Apparently,
the engineman saw ihe fallen rock as soon as 1t was possible
to vo so. The engineman was reguired c¢o maintain a lookout
for rocls in the vicinity of the point of accident, and the
speed wes varlously estimated at 10 to 18 miles vper hour, which
1s 7 to 15 miles pecr hour lees than the meximum authorized
speed; hovevir, 1t is apparent that the speed of the traln was
too high for stopﬂln@ it siort of the obstruction. The driving-
wheel brovoa were cut out put th: other brakes functioned
properly cn rout:., Why the engineman failed to maintain a speed
low enough %hat che train could be stopped short of the obstruc-
tion could not be determined, as he was killed in the accident.

The evifence was to the effect that no slide had occurred
previougly at this point. When a section crew passed the point
involvec on a track mntor—car about 50 minutes before the acci-
dent occurred, nothing unusual was observed about the appearance
of the rock ¢lif. The exact time of the occurrence of the slide
is 0ot knovne Prior to the time the rock became dislodged the
rock fault woes concealed. There had been several snow storms
within & period of two or three days prior to the accident.
Since ice covered the surface of the cavity, apparently during
the daytime, warm weather caused the snow to melt, water flowed
into vertical crevices, and at night low temperabure caused the
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vo frecze, which tencded to loosen the rock and the alter-
Thawing and frcezing caused the rock to slip from its

Cause

It is Tound that this accicent was caused by a rock slide.

Dated at Wagehingzton, D. C
1941,

By tn» Coamiesion, Jommis

this twenty-first day of April,

.

sioner Patteison.

(e

We P. ELRTZL,

Secretary.



