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Freight

3586

706

7 cars, caboose

10-15 m,p.h.

Timetable and train orders

Single; tangent; 0.75 percent
ascending grade eastward

6:15 a. m.
Cloudy
2 injJured

Bridge collapsed under engine, having
been weakened because of high water.
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To the Commission:

On February 15, 1939, there was a derailment of a freight
train on the Union Pacific Railroad near Chard, Wash., which re-
sulted in the injury of two employees.

Location and Method of Operation

This accident occurred on that part of the Washington
Divigion designated as the Pomeroy Branch which extends between
Starbuck and Pomeroy, Wash.,, a dlistance of 28.9 miles; this is a
single-track line over which trains are operated by timetable
and train orders, no form of plock system being in use. The
accldent occurred at bridge 13.03 which is located 1.5 _mlles
west of Chard. Approaching from the wegst there is a & curve to
the right 1,778 feet long, followed by 364 feet of tangent to the
bridge and a considerable dlstance beyond. The grade 1s 0.75
percent ascending ecastward.

From Pomeroy to a point about 16 milcs west thercof the
rallroad closely follows the coursc of Pataha Creek. Brildge
13.03 spans Pataha Creek at a point about 13 miles east of Star-
buck; this bridge was a common standard pile trestle for light
Traffic lines, 104.8 fect long, with a maximum height of about
23,7 fcet from the base of the reil to the ground line. It con-
sisted of 7 spans, supportcd on 8 freme bonts of 5 cedar piles
cach which varied from 22 to 32 feet in length and measured 14 to
16 inches in dlameter at the ground line, driven to penctration
that varied from 5 to 23 feet; all bents were provided with 4 by
8-1nch sway praces, and in addition bents 4, 5 and 6, numbered
from the west, were provided with two 6 by 8-inch horizontal sash
brrnces. The caps were 12 by 14 inches by 12 fcet, laid on the
l4-inch surfacc; there were six 8 by 17-inch stringers, three
under each rail. The tics were 8 by 8 inches by 9 feet, lald on
12-inch centers. The two bents at each cnd of the bridge were
gpaced 14.5 feet, and the others were 15 feet apart. The bridge
was designed to carry safely four cengine driving-wheel axle-loads
of 47,000 pounds cach, with engine-wheel centers 5 feet apart,
corresponding to Cooper's E-47 rating. That portion of the bridge
consisting of the second to seventh bents was bullt in 1925; in
1930 the seventh bent was re-driven and the eighth bent added;
in 1933 the first bent was installed.

Pataha Creek varics in width from 25 to 60 feet and at
some places it 1s 20 feet deep, It flows southward and has a
drainage arca of abovt 175 square miles from its headwaters to
the point of accident.


http://pln.ee

Pomeroy, Wash.

LU om,
Zumwalt

5.4 m1.
Houser

2.8 ri.
Dodge

1.8 mi.
Chard

1.5 m1.
Point of accident

1.6 mi.

Jackson
B.M mi.

Delaney
8.0 mi,

Starbuck, Wash,

-l
Patah / Creek
f
|
/ 4¢:::fE;:TAT’//}”J/
|
!

Bridge 13.03

of accident

0]
3
1,778 ft.

\

\

\

\

\
\
\
\ [ <
© oo
\ o 4F P
/a0 oN
) \ <o
—~ U~
N MY«H S -
No. 356\ >yc NI
O =

\ s& b
= -
o S
s 985
g a9 o
- DU X



—5e Inv-2331
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The track structure on the bridge consisgts of 56-pound
raill, 30 feet in length, laid on 30 ties to the raill length.
Tne maximum authorized speed on tangent track 1s 20 mileg per
hour.

Rules 1657 and 1732 of the maintenance-of-way department
provide as follows:

1657. During threatening or prevailing storms or
high water, wherein track or any portion of the
railroad's property 1s lieble to suffer damage,
foremen and trackmen must be on duty, whether by
day or night, and must not await instructions from
the train dispatcher or roadmaster, but must care-
fully patrol their entire sections to make sure
that the track is safe, taking necessary signals
with them, #¥%®

1732. During severe storms or extraordinary freshets,
bridge foremen must be on duty, and when possible,

must place themselvecs 1n communication with telegraph
stationsg, ready to go at once with their men to repalr

any damaged structurcs. They must assurc themseclves

that the structures in their vicinity arc not belng

damaged and must teke all neceseary precautions for

the safety of treins. In case of damage by storm or

fire which may endanger or prevent the passage of a
trains, they must nromptly notify the trnin dispatcher,
division enginecr and supcrvisor of bridges and build-

ings, and at once take mcasures to stop trains if ‘
necessary, and %o rcpalr the damage.

The cngine involved was of the Schenectady Consolidation or K
2-8-0 typc, with a ‘total engine weight of 155,000 pounds, distribu-,
ted on the axles as follows: engline truck, 18,000 pounds; each
palr of drivers, 34,250 pounds. The distence between centers of
the first and second palr of drivers was £ fset 4 inches, and of
the others, & feet; the length of the driving-wheel base whs 15
feet 4 inches, and the total wheel base of tae englne was 23 feet
8 lnches. The length of the wheel basz of the teader was 16 fcet
3 inches. The over-all lecngth of the engine and tender wag 80
feet 11 inches, The locded welght of tender wes 121,250 pounds,
and the total weilght of engine and tender in working erder was
276,250 pounds,

L J
Heavy rain had fallen in this locality during the oevening
of February 14, but the rain had stopoved and 1t was dark and
cloudy at the time of the accident, which occurred about 6115 a,m.
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Description

No. 356, an east-bound freight train, consisted of eight
cars and a capbooce, hauled by engine 706, and weas in charge of
Conductor Lingow and Engineman Yenter. This train left Starbuck
at 5:10 a.m., according to the train sheet, 3 hours 10 minutes
late, set out one car at Delaney, 8 miles dlstant, then proceeded
ebout 5 miles peyond and while crossing bridge 13.03 at a speed
estimated tc have peen petween 10 and 15 miles per hour, the
trestle collapsed under the englne.

The engine stonped upright on the east bank of Pataha Creek,
with its forward end headed upward and projecting anove the bank;
bridge tiecs, stringers and rails were under the engine; the ten-
der and the first two cars were in the streamrbed. The employeces
injured were the engineman and the fireman.

Sumnary of Evidence

Engineman Yenter stated that the air brakes were tested at
Starbuck and they functioned properly cn route., It had been rain-
ing at Starbuck on Fepruary 14, and on this trip he received a
slow ordcr that read, "“Account soft weather conditions watch care-
fully for mud and rock slides falling rocks and excessive watcer
flowing in ditches or flowilng over track. Losc time neccssary for
safcty. Safety 1s first considecration." En route the speecd was
from 10 to 14 niles per hour, and after having passed over about
four bridges and having checked in cach case for deoris, driftwood
and high weter he began to feel that everything was fairly safe.
The hcadlight was burning and daylight was just breaking. He did
not makec any air-brake avplication while ascending the grade at
bridge 13.0%. The cab window was ovbcn and he looked at the creck
and trhecre scemed to pbe only about 3 feet of water. The bridge
appeared intact in cvery respect and there was no sag or dip there-
on; he started across it carefully, and after entering about the
length of the engine the bridge collapsed. He said that on pre-
vious occasions he had seen 1t rain much harder than it did in
thls instance, and that he had crossed this bridge when the water
under it was 8 or 9 feet deen.

Fireman Shaw supbstantiated the statement of Engineman
Yenter, out estimated the speed to heve peen 10 or 12 miles per
hour when the bridge collapsed under the engine.

Head Brakeman Tehan, who was also on the engine, practically
corroborated the statement of the engineman; he was not alarmed o
unduly cohcerned about weather conditions, or the possibility that
high water would cause any dangecrous condition; he saw no debris
in streams en routec and when the reflection from the headlight
shown on the rails as the engine aporoached the bridge involved
1t appeared intact and there was no unevenness of track. He
thought that one or more of the bents of the bridge had gone out
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before the engine reached it, and estimated the speed to have
been not over 15 miles per hour when the accident occurred.

Conductor Lingow stated that it rained hard during the after-
noon of February 14, but when he went on duty at Starbuck at 10:30
p. m, it was only drizzling, then it cleared up and did not rain
any more. There was no water of consequence in any of the
streams en route, and no cause for alarm about weather conditlons.
The speed wasgbout 13 to 15 miles per houvr and he had no thought
but that the bridge was sefe. He was in the caboose cupola and
was not aware of anyvthing wrong until the train stopped suddenly.
After the accident he looked at the water in the creek and 1t was
apout 3 feet deep; ordinarily the water is about 2 feet deep. On
previous cccaslons he had seea it mueh higher, and for a consid-
erable portion of ti.e year the creek bed is dry.

Flagman Dagzet was slso in the caboose cupola when the ac-
cident occurred; his statement corroborated that of the conductor.

Section Foreman Bowman, located at Pomeroy, stated that he
was asgssigned to the territory involved in Feoruery, 1923. Since _
last fall his force consicted of hinself and one laborer. His .
section ig apbout 20 miles loneg and he does not cover the cntlre
section every day. Luring the rorning of February 14 he wag work-
ing at the west end of the section. It started to sprinkle before
noon, put avout noon while he and the section leborer were at
Dodge, 1.8 miles east of Chard, 1t started to rain moderately and
continued in varying inftensity. Apout 4:30 p.m. the roadmaster in-
quired apout weather conditions aad instiucted him not to take any
chanees. It then pegen to rain harder and the section foreman
watched Pataha Creel very closely; at 7 p.me. he called his man and
they patrolled the track by section motor-can; it was e¢till rain-
ing when they started out. All bridges were carefully inspected
to determine that every pile wzs 1in place; after reaching the west
end of the section they returned eastward to Jackson, 1.6 mlles
west of the point of accident, arriving tlere shortly after 10 p.m.
They remained at Jackson until &bout 11:15 p.m., then coatinued
eastward toward Pomeroy, again carefully inspccting all brldges
en route and found all clesr and the water flowing freely under
them. The water at bridge 13.03 hnd receded about one foot, there
being about 3 to 3% feet of water flowing under 1t about 11:;30 p.m.
this was slightly above normal; there was no accumulatlon of debris
and he was satisfied that the bridge was all right. They found
bridge 23.96 located 10.88 miles east of bridge 13.03, hlocked with
debrls and driftwood; this was the only -bridge on the line where
such a condition was seen to exlst. He instructed the seotlion man
to protect this oridge by placing torpedoes and he, alonec, pro-
ceeded to Pomeroy to inspect the bridge there. When he left
Pomeroy about 1330 a.m., February 15, the bridge at that point was -
21l right and the water had receded about 2 feet. Returning to. 4
bridge 23.96 he found the water receding rapidly, so they continued
wegtward about 6 miles to mlilepost 18; the water under the various
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bridges was receding more and nore and no alarm was felt; they
returned to bridge 23.96, and by this time the water was down con-
sideraply and the drift had settled; tney remained there until
3:30 a.m, and he was satisfied that danger from watcr Was past.
They then departed for homg, and arrived there about 4:10 a.m. ,
Shortly affer 6:30 a.m. he was informed of the accident; he pro- .
ceeded to that point, arriving about 7 a.m., and at that time the
wator had entirely receded. After the water receded during the
night he thought that thore would not pe any danger of drift or
depris coming down against bridge 13.03. He had secen the water
four or five times higher in thec past. A few years ago rip-rap
was placed under the bridge involved. Scveral years previously an
lce Jjam proke off a plle at this bridge but no other trouble had
been experienced. Since he had been on this section none of the
bridges from a point 3 miles west of the bridge involved to a
point 5 miles east thereof had previously been blocked with drift.

Roadmaster Pratt stated that no previous troupnle had been ex-
perienced with the oridges on the Pomeroy Branch being blocked.
He was not unduly alarmed about weather conditions in this in-
stance. Apparently there was a Jjam somewhere along the creek that
retarded the water above bridge 13.03, and when 1t broke lcoose 1t
came down against the bridge., After the accident there was con-
siderable debris and drift below the bridge, including poles,
trees and branches. He last inspected the bridge with the division
engincer and the pridge and building suncrvisor on January 27, 1938,
and therc was nothing wrone with it at thet time.

Bridge and Building Supervisor Searles stated that the last
annual insgpection of bridge 13.03 was made in October, 1938, and
the last general inspection in January, 1939. A stecl bar was
used to Test the pilcs, and they were found to pe in good condi=
tion, with very 1littlc gap rot. All piles had been driven to full
penetration; the base was solid., After the accident he observed
that bents 4 and 5 were missing from tridge 13.03 and that the
stringers had broken off ot the top of the cap of bent 3 bents 6
and 7 had kicked castward under the locomotive. AL thot time the
watcr was aoout 3 feet decp, but there was cvidence on the north
branch of Pataha Crecck to show that at some time the water had
reached a helght of 9 fect. Bent 5 was washed downstream to a
point 80 fect below the pridge and there was consideraple dcbris
wrapped around the lower cnd of the bent; where the pilling had been
broken off 1t was sound. A guantity of rip-rap, propably 30 or 40
yards, had also been displeced. Piles 1, 2, 3 and 4 in pent 5 had
been broken off and the top of pile 5 had becn pushed out from .
under the cap; piles 1 and 2 were split from the point where they
broke off. Piles 1, 2 and 3 in pent 4 were broken off. The preak-
ing of the piles in oents 4 and 5 indicated that a hcavy pressure
buillt up until the piling snapped. In his opinion the piling
snapped off aad had gone from under the bridge before the train
arrived.,
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Bridge and Buillding Foreman Stone had worked on the Pomeroy
Branck at éifferent times during thée past 25 years. He sald
that it was possiple for enough drift and debris to back up and
to cause the piling to presk off as occurred at bridge 13.03; he
had seen bridge bents on thils branch line that had broken off but
nevar any that had been pulled out.

Cenerel Bridge Inspector Drew stated that bridge bents 1, 2
and 3 were standing; bents 6, 7 and 8, with the deck on top of °
tnem, were under tie engine. Piles 1, 2 and 3 of bent 4 with
bracing boltzd thercto were found about 3.5 mileg downgtream,
pile 4 was lodged at a point 2.9 miles downstream and pilec 5 was
not found. Piles 1, 2, 3 and 4 of bent 5 were broken off Jjust
above the strecam-ved line and pile 5 had been pulled out. A cloud-
burst oocurred in this locallity during the night and he estimated
that the crest of the water rcached btridge 13.03 apout 2:30 or
3 a.m., Fcbruary 15. Avperently drift lodged against the bridge
and raisecd the watcr on the upstream side 4 fcet higher than on
the downstream side and this wuae surficicnt to exert a pressure
strong enough to break off both bents. In his oplnion 1t was en-
tirely pogsible that thce bridge could have bzen in the condition
at 11:30 pem., Fcbruary 14, as decscribed by the section foreman,
and subsequently opecome completely clogged with sufficlent drift
to back the water on the upstrecam side to a depth of 9 fect, as
indicated by high water merks, end to force out bents 4 and 95,
leaving the dcck suspended as it undoubtedly was when the train
involved arrived so that the bridgec appcared intact to the crew
when the reflection from the headlight shome on the rails. In
order to climinatc 21l possibility of drift it would be nccessary
to patrol constantly thc strcam above the bridge to i1ts source and
pctween all bridges during flood periods; this would be almost
prohinitive 1n cost. As the most cconomical and practical solution
to precvent the recurrence of similar accidentg, consideration is
being given to the construction of bridges with longer spans so
that thc drift will pass morc frecly through the opcnings.

Regident Engincer Murray stated that the local obsecrver at
the U. 8. Weather Burcau, Pomeroy, Wash., reported 0.62 inch of
rainfall between the hours of 4 p.m., Fcbruary 14, and 4. p.m.
February 15; however, no information could be obtained to indicate
the exact hours during which this reinfall occurred. \fter the
accident he noticed that a large amcount of rip-rap of various
sizes had pbeen washed downstieam; some pileces weighing as much as
2 or 3 tons had peen woshed down as far as 200 feet., In his
opininon the great volume of water coming down against the debris
that lodged against the btridge caused the plling to break off,.

Division Engineer Kidder stated that during the summer time
Pataha Creek is practically dry, and at the time of the year when
this accldent occurred the normal flow of water under bridge 13.03
1s from 1% to 2 feet in denth. It was evident that a considerable
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amount of drift was carried down the stream and lodged agains?t

the pridge, backing tne water until the pressure finally broke

the olLinc in pents 4 and 5. The crest of water evidently passed
after tlie section foreuwan left bridege 13.03 at 11:30 D.M., Febru-
ary 14, snd before he reached bridge 23.96. In his opinion bents.
4 and 5 had been displaced before the trsin started across the
bridge,

Qoservations of the Commission's Ingpectors

The Commission's ingpectors obssrved that at a voint 177
feet north of the bridee the creek narrows to 37 feet with the
banks about 256 feect hich, and the strecam makes an abrupt bend,
directing the flow almnst straisht at the bridge. At the narrow
point marks on the pank indicated that the water had been avout 9
feet high and from thst point downstream to a short distance below
the bridge these mar<s tapired downward to about & feet, indicating’
that somewhcre in the viclaity of the abrunt turn a drift jam had
formed.

Discugasinon

During the night of February 14-15, a heavy rain fell within

the watershed area of Pataha Creﬁk but some distarce above bridge
3.03., The section foreman and his laborer had patrolled the track
during the night and hod made two inspections of bridge 13.03 and
determined that every pile wes 1in place. The last inspection of
this bridge was compl-ted by them at 11:30 p.m. and at that time
there was no accumulaticn of debris; the water in the creeﬁ had
rceeded about one foot and there was only about 3 to 35 feet of
water Tlowing 1a the gtrcam, which was glightly above normal.
Driftwood had accumulated at a bridge ebout 10 miles east of the
bridge involved put it had cleared by 1:30 a.m. and the water had
receded; they agnain inspected westward to a bridge within 5 mlles
of the bridge involved and finding all bridges intact and the water
receding they returned to their homes at 4:10 a.m. From the evi-
dence 1t appcarcd that the crest of the water reached the bridge
involved about 2:30 or 3 a.m. and thnt drift and debris lodged
againzt the bridge waich rnised the water on the upstream side to

a height of 9 fert. Apparently the crcst of the flood had passed
bridge 23.96 before 11:30 p.m. while the sectionmen were in the
vicinity of bridge 13,03 and as they proceeded castward they passed
1t at some pcint where the track was ot close cnough to the stream,
for them to either sco or heer it; the drirftwood they found at ,
bridge 23.96 had been dcposited py the crest as it passcd that ‘
point, but when they reacned bridge 23.96 the water was receding
and they saw no dangerous condition. That there was a great
pregssure ex.rted 1s cvidencecd by the facts that the piling of two
bents were brokcn ofl at the stresam-bhed line, parts of which were
found 3.5 miles downstream and that pieces oI rip-ran weighlng as
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much as 2 or 3 tons werc washed downstream a distance of 200
feet. After pents 4 and 5 werec displaced the deck of the bridge
was left suspcnded and unsupported a distance of 45 feect,

No. 356 arrived at 6:15 @ m. proceeding cautiously, and
the bridge appcared intact to the crew when the reflcction from
the hecadlight shone on the rails. It entered upon the bridge at
a sneccd cstimated at 10 to 15 miles per hour, but when reaching
a point about midway thercof the bridge collapsed.

Several years ago trouble had been experienced at bridge
13.03 by an 1ice Jjam, but no previous trouble had been experienced
with drift, deoris or high watcr. During the summer time Pataha
Creck is practically dry, and during February the normal flow of
water under this bridge is 13 to 2 feet. On this occasion the
water rcached a height of 9 feet at a bend in the stream located
177 feet above the bridge. In order to prevent the recurrcnce of
a similar accident considcration is being given to the construction
of bridges with longer spans so that drift and debris can pass
more frecly through the openings.

Conclusions
This accident was caused by the collapse of a wooden bridge,
which had been weakened oy two vents being broken off and forced
from under it because of pressure exerted by debris and high water.
Respectfully submitted,
W. J. PATTERSON,

Director,



