INTERSTATE COMIIERCE COMMISSION
WASHINGTON

INVESTIGATION NO. 2583
MISSOURI-KANSAS-TEXAS RATLROAD COMPANY
REPORT IN RE ACCIDENT
NEAR FLORA, OKLA., ON
APRIL 24, 1942
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Mlssouri-Kansas-Texas
Lpril 24, 1942

Flora, Okla.
Derallment

Freignt
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9
61 cers, ceboose
20-30 m. p. h.

Timetable, train orders and
automatic block-signal eysten

Single; tangent; level

Raining

7:45 p. m.

5 killed; 1 injured

Accident caused by collanse of

a bridge wnicn nad been weakesnhed
by Tlood water
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INTERSTATE COMMERCE COMMISSION

INVESTIGATION NO. 2583

I THE MATTER OF MAKING ACCIDENT INVESTIGATION REPORTS
UNDER THE ACCIDENT REPORTS ACT OF MAY 6, 1910.

THE MISSOURI-KANSAS-TEXAS RAILROAD COMPANY

June 16, 1942.

Accident near Flora, Okla., on April 24, 1942, caused by
collapse of a bridge wnich nad been weakened by flood
waler.

1
REPORT OF THE COMI{ISSION

PATTERSON, Commigsioner:

On April 24, 1942, there was a derailment of a freight
train on the Missouri-Kansas-Texas Rallroad near Flora,
Okla., which resulted in the deatn of three trespassers and
two employecs and the injury of one employee.

lUnder authority of section 17 (2) of the Interstate Com-
merce Act the above~entitled procecding was referred by tae

Commlission to Commissloner Patterson for consideration and
disposition.



':Nm Trady
STAG fudoTg

FEOITT Y STHN[—~STSU J~TINOSS TN

£E6T—auT

57503 It

C ﬁ £
P. mﬁ/ iy
‘A 150 B IR T .in ............................
] %v/O )
ON
~_ “ _
\/ _
«— oadoysny; o} .

aTwyg

\\\\\\\\\\\\\‘\\.\\\\\\
B e

AT TR \ LAY {
| | 31 6T
" | ~ L ds e g EE L, g
INOYSHL Ip3JE OUTT puhe 5 | Tyl
i

]
B B iy R N e
- ﬁx.n_..-\H.U\ - [ | zn\
o (. P W
; o _ ok
- . 0 I i “
— 1 o . Z !
e s joay loasnbs gggt | ey, _
. REGE a A T 2
M _HM = oo m._ h WM MLI.H % 0 MT,_AUG”GDO e_.vu.ﬂ&:._ ” / _./m_
a oo B SR
o " ® N o~ O - o B ' h !
DT POBPNOH NSO O Jd0 s udTs | vt
B, e D e ~ e a o o O e H ~ . ﬁl\.“HbAl |“|‘| S
O™ O M &l A a I v
R A 5 0 o o i A T N
3 - . o) 4 5 Ay . A~ | - > |
= SNS o ~ w m STTE™ — GLC gL 7T =g
EICIE- RS T e Ty T
( 9 -
| O==—0——=0Q —= b == O - - Croem . grao ) 3 P ¢ H * n
| Y= O 2O D " - Qva0 T o] A ] T T A 125 W) Fpel 50 g e W qQT0

3

3o

T*LES &4lT
JO mAin T

Wy 0



Locgtion of Accident and Metnod of Operation

Tnis accident occurred on ithat part of the Southern
District designated as the Choctaw Division, wnicn extends
between Muskogee, Okla., and Ray, Tex., a distance of 153.3
niles. In the vicinity of the point of accident this is a
single-track line over wnicn trains are operated by timetable,
traln orders and an automatic block-signal system. The acci-
dent occurred at Bridge 597.1, wnich spans a dry ravine at a
point 1.17 miles nortn of tne statlion at Flora, Okla. At thls

bvidge water flows from east to west. As the point of accident
ig »onroa cred from tne nortn there are, in csuccession, a tan-
cent 4,77%.7 Teet in lengtn, a 030! curve to thne left 393.

foel

in 1ength, and a tangent 3,125.4 feet to the point of
cceldent and 469.7 feet beyond. The grade for soutn-bound
troins is 0.771 percent descending throughout a distance of
4,800 fect ond then is level 520 feet to the point of accident.

-

+

Immediately nortn of Eridgzs 597.1 the track structure
consists of S0-pound A.R.A. rail, 39 feet in lengtn, laid in
1302 on 24 treated ties to the roil lengtn; 1t is singls-
”Di'sd, Tully %tieplated, lald on 12 incnes of rock ballrst,

crd 1s well maintalned.

2ridge 597.1, an open-deck S-bent pile-and-timber trestlce,

corciructed in 1919 to r601“00 a similar bridge, was a four-
perzl etructure, 55 feet in length. The bents were numbered
concecutlvely from norta to sout“. Bents Nos. 1 and 5 con-
1-%ed cf 3 pilles cacn, 20 feet in length, driven to a depin
of slinost 20 feet. Bent No. 2 consicted of 6 piles, 22 feet
in 1cngth, driven to a depta of 6 fect. Eent No. S consisted
of 6 pilps, 22 feet in lengtn, driven to a depta of & fect.

L No. 4 wag of post-frame design, and conegisted cf 6 posts,
ncneu square ond 15-1/2 Teet in length. This bent rested
o 5111 12 inchica squere, which in turn rested on o concrete
ctgl Tne pedestal was 23 feet O inches long, 5 feet niga,

rencs wide at the top and 2 feet 11 incres wide ot tne

and rested on ghale. All plleg were driven to snele.
ter piles of the bents were pleced in a b“ttﬁr of 2

to 1 foot. Sway braces of timbere measvring 4 incnes
by % inciieg were provided on bernts Nos. 2, 3 and 4. Thc cops
were 14 inches square by 14 feet in lengtn. Two 4-ply caords
of 8-incn by 16~incn stringers were prov1aed Longitudinal
ornsecs were 8 incaes by 8 inches, and were dapped & incnee at
trie crps ¢l the bents.
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At a point approximetely 40 feet north of the nortnh end
bridge tne ground-line wrs approximately 1 foot above
op cf the rail. Starting zbout 15 feet south of the north

¥ tne bridge and extendlnr soutnward a distance of 30 fecot,
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tae ground-line was 20 fcet below the tcp of the rril. A4t 1
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neecr tae soutn end of Bridge 597.1, the ground-linc wns

& feet below tne top c¢f the raill. .
bridge 597.0, whichh 1s ~ 4-»anel plle-bent trestle, is

2ct nortn of Bridge 597.1 ~nd spans a dry rovirne. Thesc
nonnels converge at a point about 100 feet west of the

, and form a s¢ngle cnqnﬂﬁl, ‘winleh passes through nignwar

rte at a point 285 fect ~g¢~t of the railroad.

(@]
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errting rules resd in pert ne follows:

7., All trains will run at restricted specd during
immedintely after asavy storms, keeping a close

ookcut for all placez thet are likely to wnsn cu

r slide.

O

\-
Liva

O oL

408. In consec of severe stormsg * #* %, Cecndvctore
and enginemen will promptly report to tne Suyor—
interdent or Trainmaster when thoy encountcr storms
cr unususl fogsy weather.

Rulcs ~ad Instructiecns for tne Maintenance of Way and
fures read in pert as follows:

402. Durinpy heavy storms or floods, whether by
day or nignt, whereby tracks or structures may be
dﬂmugod, foremen ond sucn of their forces as tney
deem necessery, muat bc on duty. At such tines,
taey imust go cver their sections %o make sure tnat
tre treck 1s seafe, tqking stop, signals with them.
They must examine “trac z, waterways, culverts, bridgs
cubntructures, etec., nnd 1f any dwmage is found meke
repalre, or protect by flars or lemps, and cdvise
cxtent of game by telegr-pn tc superintendent snd
rorcmagter.

Automatic signal 596.1, v’ cn governs soutnward movements,

ccrted 5,754.3 feet ncrth of the peint of accident,

I.. the vicinlty of the pcint of accident the meximum auszcr-
epeed for frelgnt tralns is 45 miles per nour.

Descrintizsn of Accident ‘

Vo, 75, a gnuth-bound thiri-class frelgnt trein, consisted

¢ time of the sccident of engine 839, 1 auxillirry weter

27 looded and 33 cmpty cers and a2 caboosc. After o tcerminel
reke tecst wes made this train denerted from lluskogee, 94.8
nortn of Flora, at 3:98 p. m., according tc tne
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dispatcner's record of movement of trains, 5 hours 59 minutes

late, passed McAlester, 32.4 miles nortn of Flora and tne last
open office, at 6:20 p. m., 6 nours 15 minutes late, and while
moving at an estimated speed of 20 to 30 miles per nour it was
dereiled at Bridge 597.1.

Engine 839 and its tender, remaining coupled, were de-
railed and stopped, badly damaged, on tneir rignt sides,
parallel to tne track and 37 feet west of 1t, with tne front

28 of the engine 87 feet soutnh of tne soutn end of the bridge.
The cab was badly damaged. Thne tender frame was broken and

tne rear of the tender was crusned inward. Tae first to tentn
cars, inclusive, were deralled and stopped at various angles
in tae cnannel and across tne track. Tne front truck of tne
eleventn car was derailed. Tre tenth car was loaded with
matcnes, wnicn became ignited, and the fire consumed four cears.

After the accident, some of the material of Brildge 597.1
was found under tne wreckage in tne cnannel, and some of the
piles werc lodged ageoinst a highway bridge, 285 fect west of
tne track. Between bents Nos. 2 and 3 of Bridge 527.1 the
cnennel weeg scoured to a deptn of avproximately 4 feet.

It was daylignt and rain was falling at tne time of the
eccildent, wnich occurred at 7:45 p. m.

The employees killed were tne fireman and the front
brekeman, and the employee injured wns the enginecer.

Doto

The wrntersned draincd by tne cnannel under Bridge 597.1
contains approximately 970 acres. The terroin in tne watersned
consists of o steep, rocky, timbered slope. Tic chnonnel is
dry mcst of tne time. Prior to the time of the accident, tim-
ber on sbout 12 acres of lend immediately east of Bridge 597.1
riad veen cut and left on the ground.

The cross-sectional area of tne space between bents les.
and 5 and below the stringere was 688 square feet. The
es—-sectional area below tne nigh-water mark made on tnc day
tae ecccident was 485 squarc feet.

According to tne U. S. weather records at Atoka, 11.2
miles soutn of Flora, between 1 p. m. and 7 p. m., Aoril 24,
toere wos 3.45 incnes of rainfell, snd between 7 p. m. and
11 p. m. there was 2.41 inches of rainfall.
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Digcugsion

No. 75 was moving con tangent track at a speed of 20 to
O miles per aour in territory wnere tne maximum autnorized ‘
peed for frelgnt trains was 45 miles per nour wnen the bridge
nvolved collapeed under the engine. According tc the state-~
ent of the engineer, as hlg traln was approaching tae pcint
wnere the accident occurred the throttle wrs closed, tne
needlignt was lignted and botih the fireman and ne were moin-
taining a lookout anead. The engine was riding smoothly.
Sicnal 396.1, tne lest slgnal pessed, displayed proceed for
nls train. Waen the engine passed over Bridge 597.0, located
abcut 340 Teet north of Bridge 597.1, Bridge 597.C appcecred

to tremble. Because of neavy rainfall, tne view anead wns
ccnsiflerably restricted. Wnen the engine was a snort diestance
nortn of Eridge £97.1, the englneer observed tnot the bridge
aid

3 FHm

L

=

2% rpresr safe. He immedistely moved the braxe valve te
energency vosition, but the distance was not sufficlent to stop
gxc»t of tae bridge. Trne bridge started to colleapse wnen tae

-

(%)
ngine~-truck wneels entered upon 1t. Waen tne tender entered
inen ti.e bridge tne rear end or the engine dropped and the
front enl appeered %o rise, and then the bridge collapssd
corinletely. The engine stopped witn tne front end about 87
feet soutnh of the scuth end of the bridge. Of the 11 core
Czreiled, © gatopred in the chier-el.

pms

=

3}

?

e engineer sald thnat Yo. 75 had enccuntered an ordinnry
of rain between Musgkosee and Kiowa, 94.8 miles and 15.6
respectively, north cf Flora. At Kiowa extremely hneavy
2inf711l was encountered. Betweon Kiowa and Flora, a consider-
able enount of rain fell. At Caockie, 4.4 miles nortn of Flora,
waler wos nign along the track but it did nct zppeor Te be
Cangerous. Slnce tne fireman ~nd tae front bralieman were
killed in the accident, it could not be determined if either
observed any dangerous condition of Bridge 597.1 befcre the
Cerallment cccurred; nowever, since neither wrrned tue engineer
prinr tc the emergency applicotion of the broakeg, 1t 1s probablc
tney did not see any defective condition of the bridge. In-
¢pection of the ergirne diesclosed that prior to the accilent no
cenGltion existed tnat might have contributed to the ceuvse of

ne dercilment.

After the occurrence of the occident, it wrs found thnt ’
conelderable timber and driftwocd hald wasned from the lond

Arained by the cnennel spanned by Bridge 597.1. According to

tac strtement of the sssistent division engincer, the driftwood
lodged ngalnet the bents and blocked tne opening under tac

s A

bridge. Tnis condition caused the woter on thne upstrernm ei?

e
of tne bricge to rice tc a hnigher level, and tae velocitr of
tane flood water was incressed sc thet the cnannel was gcoured
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to a deptn of 4 Teet, almost to the lower ends of tne piles
of bents Nos. 2 and 3. Undoubtedly tnis scouring so weakened
trhe footings of the bents that the bridge collapsed under tne
impact of the engine.

The investigation disclosed tnat rain nad fallen during
€ days immediately preceding tne time of tne accident and
tnat the ground was saturated. During 8 hours preceding tne
time of tne accident, considerable rain nad fallen in tne,
vicinity of the point of accident. According to statements
of residents near the area drained by the channel under 3Bridge
597.1, rain had fallen steadily between 12 noon and 6:30
p. m., and there was a downpour between 6:30 p. m. and 7 p. m,
Between noon and the time of the accident 4 or 5 incnes of
rain fell. Tae level of a lak2 covering about 90 ecres imme-
dlately soutnh of the area in question rose about 2 fecet in
1/2 hour. About 5:15 p. m. ths section force assigned to the
section involved passed over Bridge 897.1, and at tnat time
tnere wos about 2 fecet of water in the channel, “ut thers weos

indication of drift against tne bents. According to the
gments of the crew of a no»ith-bound freignt train, they
ed over tne bridge about 6:30 p. m. At tnat time con-
roble water flowed under tne bridge, but tnere was no
ndicntion of drift blocklng the cnannel. About 7 p. m., the
dignaterner received reports from McAlester, 32.4 miles nortn
of Flcra, and from Stringtown, 4.2 miles soutn of Flora, tnat
excesslve rain nad fallen. He immedistely issucd » slow order
to the station ot Stringtown, ond, at 7:50 p. m., issved a
general glow corder for tre entire division.

T.e rules governing storm conditicns on the line invelved
provide tnat trains will run at restricted spced during ncavy
etorms and train-gservice employees snall report storm condi-
tions promptly %o designoted officlals. In addition, main-
tenance-of-way foremen are required to patrel their secticns
to ascertaln if there 1s any damage by storm, provide necessary
flag protection for weakened track structure and bridges, and
tnen report sucn conditions promptly to the design~ted officials.
In tne case under investigaticn, the foreman in charge of the
section involved inspected tne track about 2 hours 30 minutes
prior to thnc accident and was again patrolling tne track wnen
tne accident occurrsd. The crew involved in the accident were
nct ,] armed about flood cenditions; nowever, at tne time of
tne accident they were cperating thcir trein at one-half the
mexinum authorlzed gpeed.

lre investlgatlon discloced that the piling and timbers
wvere sound and ftne cross-sectional area for tne passage of weter



- 1 - 2583

was greater than the drainage ares nad previously required.
The vign-woter mark was about 2-1/2 feet below the stringers
cf tre bridge. If the channel nad not become bilocked by
“inber and debris againet the bents, it 1s prcbable that the
woter would not nave scoured the cnannel sufficlently to
cruse the fcotings of the bente to be insecure.

Cause

It is found th=at this s2ceident was caused by the collapre

ol ¢ bridge wnlch nad veen weskened by flood water.

Deted at Washington, D. C., this sixtecnth day
of June, 1942.

By tne Cnmmission, Commissicner Pattercon.

[

W. P. BARTEL,
(SEAL)
Secretary.
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