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SUMMARY
Railroad: Denver and Rio Grande Western
Date: October 14, 1G4l
Location: Cisco, Utah
Kind of accident: Derailment
Train involved: Frelght
Train number: Firest 38
Engine number: 1601
Consist: 40 cers, caboose
Estimated speed: 45 m. p. h,.
Operation: Timetable, train orders and

automatic block-siznal system

Track: ‘Single; 1° risht curve; 0.17
percent ascending grade eastward

Weather: Cloudy

Tine: o:14C a. m,

Casualtiss: 1 killed; 2 injured

Cauge: Accident caused by collapse of a

bridse vhnich zad been weakened
by floca vater
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INTERSTATE COMMERCE COMIXISSION

INVESTIGATION NO., 2537

IN THE MATTER OF MAKING ACCIDENT INVESTIZATION REPORTS
UNDER THE ACCIDENT REPORTS ACT OF MAY &, 1910,

THE DENVER AND RIO GRANTE WESTERN RAILROAD COMPANY

December 15, 1841

Accident near Cisco, Utah, on October 14, 1241, caused by

collapse of a bridge which had been weakened by flood
water,

1
REPORT OF THE COMMISSION

PATTERSON, Commissioner:

On October 14, 1241, there was a derailment of a freight
train on the Denver and Rio Grande Western Railroad near Cisco,

Utah, which resulted in the death of one =mployee and the
injury of two employee¢s.

—— e e e e —  — — ——  — — ——  —r n ———— = o — ¢ 7 —— = ———— —— —— — — ——

Under authority of section 17 (2) of the Interstate Commerce
Act the above-mntitled proceeding was referred by the Commission
to Commissioner Patterson for consideration snd disposition.
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Location of Accident and Method ef Operation

Thie accident occurred on that part of the Grand Junction
Division designated as Sub-Division 5, which extends between
Helper, Utah, and Grand Junction, Colo., a distance of 176.9
miles, In the viecinity of the point of accident this is a single-
track line over which trains are operated by timetable, train
orders and an automatic block-signal system. The accident
occurred at Bridge 505.25, which spans Cisco Wash at a =oint
2,512 feet west of the station at Cisco. At thls bridge the
stream flows from north to south. As the point of accident is
sporoached from the west there is a tangent 5,144.3 feet in
length, which is followed by a 1° curve to the right 3,%48.6
feect to the point of accident and 159.7 feet beyond. At the
point of accident the grade for ecast-bound trains 1s 0.17
percent ascendalng.

The track structure immediately west of Bridge 505.25 con-
sists of 1l2-pound rall, 39 fect in length, laid on 24 treated
tles to the rall length; it 1s single-spiked, fully tileplated
with double-shoulcder tileplates, laid on 14 inches of gravel and
slag, and is well maintained,

Bridge 505.25, a ballaest-deck bridge constructed in 1801 to
replace a nile and timber trestle, was a gsingle-track deck-plate
girdsr structure 48 feet 3 inches long. This structure was sup-
ported by two monolithic concretec abutments witnout reinforce-
ment, The west abutment was 21 feet 3 inches high and 13 fect
10 inches wicde, A bridge ceat at the top of the abutment and on
the stream side measured 3 feet 1-1/2 inches longitudinally and
4 feet ¢-7/€ inches vertically. This abutment was 7 fect &-1/2
inches thick at the bottom and 5 feet 7-1/2 inches thick at the
bottom of the bridge seat, The aputment had two 20-foot concrete
wings 2 feet thick, which were at 45-degree angles to the face
of the abutment. The sbtutment and the wings were supnorted by a
footing 53 feet 10 inches long, 2 feet thick, and from 7 feet 5
irches to @ feet €-1/2 inches wide. The footing was set on clay
and shale and its top was about 3 feet below the ground line.
The abutment, wings and footing contained about 184 cubic yards
of concrete. The east abutment was similar in construction to
the west sbutment, except that the downstream wing was in line
with the face of the abutment. Tre top of the footing of the
east abutment was about 7 fect teclow the ground line,
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The girder span was constructed of web plates 59-3/4 inche
wide and 3/&-inch thick, with full-length l4-inch by 7/16-inch
cover plates at top and bottom. These cover plates were re-
inforced by two l4-inch by 7/16-inch cover plates, one of which
was 36 feet 7 inches and the other 27 feet 8 inches in length.
Flamge angles were 6-inch by 6-inch by ¢/16-inch "L" sections,
and stiffener angles were provided at approximately 5~foot inter-
vals. The girder span was braced with four 3-inch by 3-1/2-inch
by 3/8-inch angle cross frames., The top lateral-bracing con-
sisted of two 3-1/2 inch by 3-inch by 3/8-inch angles connected
to alternate stiffeners., The bottom lateral-bracing congisted of
3-1/2-inch by 3-inch by 3/8-inch angles. The girder rested on
masonry plates 1 foot 11 inches square and 7/8 inch thick, The
center-to-center bearing wss 46 feet 5 inches. The ballast deck
consicted of treated 6-inch by 8-inch timbers laid solidly. At
the edges of the deck 6-inch by 8-inch wooden guard rails were
provided to retain the ballast, The deck was covered with
ballast to a depth of about 6 inches., On the bridge the track
structure was similar to that west of the bridge. The bridge was
designed for Cooper's E-50 loading.

T..e abutments were riprapved when the bridge was built and in
1827 about 8 carloads of stone was placed at the upstream portion
of the east abutment. A rock-filled timber crib about 6 feet high
and sbout 110 feet long extended northward at an angle of about
80 degrees to the track, from the north end of the upstream wing
of the west abutment. A similar crib 165 feet long extended
northeastward at an angle of about 25 degrees to the track, from
the north end of the upstream wing of the east abutment. The rail
was 21 feet above the ground line at the west end of the bridge
and 17 feet above the ground line at the east end. The bottom of
the girder wes about 16 feet above the ground line a2t the west
end and apout 12 feet at the east end. Throughout a distance of
approximately 700 feet immediately west of the bridge, the track
was laid on a f£ill 5 or 6 feet high.

Opereting rules provide in part as follows:

825. In case of an extraordinary rain storm or
high water, train must be brought to a stop and
a man sent out to exemine bridges, % * ¥, be- ‘

fore vassing over,
% % %

In the vicinity of the point of accident the maximum suthor-
ized speed for freight trains 1s 45 miles per hour.
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Description of Accident

First &8, symbol 8PF-115, an east-bound second-class freight
traln, consisted of engine 1601, 36 loaded and 4 empty cars and a
ceboose, After a terminal air-brake test was made this train
ceparted from Helper, Utan, 122.1 miles west of Cisco, at 10:30
n. m., October 13, according to the dispatcher's record of move-
ment of trains, 3 hours 5 minutes late, departed from Trhompson,
25.6 miles west of Cisco and the last open office, at 5:16 a., m.,
© hours 24 minutes lats, and while moving at a speed estimated
at 45 miles per hour was derailed st Bridege 505.25.

Engine 1601 was deralled and stopped on 1ts right side,
badly damsaged, parallel to the track and about 8 feet south of it,
with the front end of the engine 205 fe 't zast of the west abut-
ment. The tender was derailed, stopped in the channel near the
east sbutment and was demolished, The first to the twenty-sixth
cars, inclusive, were derailed end stopped in the channel at
various angles to the line of track. These cares were practically
denmolished and three of them wsre washed downstream dlstances of
256 feet, 388 feet and 820 feet south of the bridge. The brakes
of First 38 hed functioned properly en route.,

After the accident the gilrder span was found 1n the channel,
with the east end near the ewust abubment and the west end about
35 feet south of the west abutment. The west abutment was shifted
eastwarda about 10 feet and 1t inclined eastward. The east abut-
ment was moved eastward about 1 foot and was broken into several
plecee az a result of belng struck by derailed cars. The channel
was blocked by derailed cars., The fill was washed out & distance
of 66 feet immedliately west of the west abutment and a cistance
of 38 feet immedliately east of the east abutment. A gection of
cribbing 30 feet long and directly north of the west abutment was
washed out. Tke footing of the west abutment had been scoured
and the washout reached a depth of 24 feet below the vton of the
rail tnroughout a distance of 30 feet immediately west of the
west abutment,

It was dark and the weatner was cloudy at the time of the
accldent, which occurred at 5:49 a. m,

The employee killed was the engineer and the employees in-
jured were the filreman and the front brakeman.

Data

The watershed drained by Cisco Wash contains approximately
93 square miles, The earth bn this watershed is of such nature
tnat 1t will absorb but little water. Throughout a distance of
5 or 6 miles immediately rorth of the bridge, the grade of the
channel averages about 2-1/2 percent descending southward. Most
of the time the channel 1s dry.
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At a point 200 feet north of the bridge involved, the high-
water level indicated that the cross-sectional area of the water
was 2,511 square feet. It is probable the height of the water
was increased as a result of the channel being dammed by derailed
cars, The cross-sectional area of the space between the abutxnem‘
and below the girder was about 588 sguare feet. At a point 2¢C
fect south of the bridge, the cross-sectional area of the water at
its peak was €14 square feet,

Disgcussion

First 38 was moving on a 1° curve to the right at approxi-
mately 45 miles per hour, the maximum speed suthorized for this
train at this location. As the engine entered upon the bridge
involved it seemed to drop about 2 feet and then 1t dived abruptly
and stopped on the roadbed, in line with the track, with its front
end about 150 feet east of the east abutment. The tender and 26
cars dropped into the channel. Three of these cars floated down-
stream and the remainder blocked the channel. There was no
defective condition of the engine that might have contributed to
the derailment. The trsck west of the point of derailment was
in good condition. The fireman, who was on the outside of the
curve, did not observe any unsafe condition of track prior to the
time of the derailment. It is not known if the engineer saw any
abnormal condition before the deraillment occurred, as he was
killed 1in the accident; however, since he took no action to stop
the train, it is probable he did not see the defective condition.

It is probable that the west abutment had been displaced and
the adjacent fill weakened in such manner that the impact of the
engine on the bridge caused the zirder to become displaced from
its normal location.

During the 24 hours preceding the time of accident, consider-
able rain had fallen in the vicinity of the point of accident.
When the track was patrolled atout 7 hours prior to the time of
tne accldent, about 2 fect of wster was flowing beneath the bridge.
The crew of an east-bound train which passed over the bridge in-
volved 14 minutes before the accident occurred did not observe
unususlly high water or any defect in the bridge. As a result of
the accldent the channel was obstructed and the wster dammed by
dersiled cars and it wss not possible to determine the exact
height of the stresm at the time of accident; however, a highway
bridge over this stream, located 1,300 feet south of the point o
acclident, was not damaged except for slight cuttirgof a fill at
the east end of this bridge. The channel clearence of this
bridgse wss relatively large. After the accident occurred & con-
siderable asmount of the fill at each end of the railrocsd bridge
was washed out. The manner in which the cribbing north of the
west abutment and the fill immediately west of the weet abutment
were washed out and the footing was scoured indicated that the
water was flowing rapidly. The grade of the chennel for several
miles north of the bridge averaged 2-1/2 percent descending.
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There were indications thst the current changed from its normal
course and flowed directly toward the west abutment instead of
midway between the two abutments.

In 1927 a small portion of the fill immedlately east 5f the
east abutment was washed out but the west abutment and the fill
west of the west abutment had not been damaged prior to tlie tine
of the accident here under discussion,

Cause

It 1s found that this accident was caused by the collapse of
a bridge which had been weskened by flood water,

Dated at Washington, D. C., this fifteenth
day of December, 1941,

By the Commission, Commissioner Patterson.

W. P. BARTEL,

( SEAL) Secretary.



