INTERSTATE COMMERCE COMMISSION
WASHINGTON

REPORT NO. 13763
NORFOLK SOUTHERN RAILWAY COMPANY
IN RE ACCIDENT
NEAR EDENTON, N. C., ON
JULY 5, 1957




Date:

Raillroad:
Locatlion:

Kind of accident:
Train involved:
Train number:
Locomotive number:
Consist:
Estimated speed:
Operation:

Traclk:

Weather:

Tlimea:z

Casualtles:
Cause:

Recommendsations
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SUMMARY
July 5, 1957
Norfollk Southern
Edenton, N. C,
Derailment
Frelght
6L
Diegel-slectric wnits 1605 and 1610
76 cars, caboose
Less than 10 m, p. h,
Timetable and train orders
Single; tangent; level
Clear
12:02 a, m,
2 killed; 3 injured
Failure of trestle
It 1= recommended that:
l. The Norfolk Southern Railway
immadlately arrange an inspection of
the trestle by competent engineers
to determine the present condition,
2. Any member of the atructure dis-
¢losed to have deterlorated to such
an extent that it can no longer be
relled upon to perform its Iintended
function, be replaced at once,
3. The carrler immedimstely initiate

an adequate maintenance program and
reriodic inspection of the treatle.
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INTERSTATE COMMERCE COMMISSION

——

REPORT NO. 3763

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

NORFOLX SOUTHERN RAILWAY COMPANY

September 25, 1957

Accident near Edenton, N. C., on July 5, 1957, caused by
fallure of a trastle.

———

REPORT OF THE COMMISSIONl

TUOGGLE, Commissloner:

On July 5, 1957, there was a derailment of a freight
train on the Norfolk SBouthern Rallway, which resulted in
the death of twe train-service employess, and the injury
of a road foreman of englnes and two traln-service employees.

1.
Under authority of sectlion 17 (2) of the Interstate Come~
merce Act the above-~entitled proceeding was referred by the
Commlission to Commissioner Tuggle for consideration and
disposition.
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Locatlon of Accldent and Method of Opseration

This accldent occurred on that part of the Norfolk
District extending between Marsden, N. C., and Norfolk, Va.,
124} miles, a single-track line over which trains are
operated by timetable and train orders. There 1s neo block
system 1In use. The accldent occurred on the main track L.6
miles gouth of Edenton and 1.27 mlles soulh of the north end
of a trestle which spans Albemarls Sound. The track on the
treatle 1s tangent and the grade is level at the polnt of
accldent.

The maximum suthorized speed in the wvicinity of the
point of accident 1s 10 miles per hour.

The open-deck trestle originally consisted of 2,131
untreated cypress and pine full-pile bents and was completed
in 1910. It 1s 5.05 miles in length. Each bent consisted
of four batter plles and two plumb plles having a dlameter
at the water line of from 12 inches to 1lii Inches, a 12-inch
by 12-inch cap, two 3-1inch by 10-inch diagonal sway braces,
end two 3~inch by 12-inch horlzontal sash braces. The batter
of the outside batter pilea was 3:12 and of the inner batter
plles 1-1/2:12. The cap was secured to the top of each pile
by a 3/4-1inch drift bolt. At the cap, the center-lines of
the plles were located, respectively, 1-1/2 feet, 3-1/2 feet,
and 5-1/2 feet from the vertical center-line of the bent.

The top ends and the bottom ends of the diagonal sway braces
were secured to the ends of the cap and outside batter plles,
respectively, by 3/lIi-inch bolts. Thess braces were secured
to the other piles by 1/2-inch by 8-inch spikes. The bottom
ends of these braces were located approximately at the low-
tide water level. The sash braces were located bensath the
sway braces and were secured to each plle by a 3/li-inch bolt.

The bents were 12 feet 6 1nches apart and were connected
by four 8-inch by 16-inch by 25-foot untreated fir stringers
located on the tops of the caps. Two gtringera were located
on each slde of the vertical center-line of the bent at right
angles to the cap and with the 16-inch dimension in a verti-
cal positlon. The twe stringers were secured together by
3/h-inch bolts with gpacers betwsen and were secured to the
cap of each bent by a 3/L~inch drift bolt extending vertically
through the outslde stringer. The jolnts of the stringsrs
were staggered and were located at the caps. The inside
faces of the inside stringers were located 1 foot 9-3/4
Inches from the vertical center-lines of the bents. The
7-inch by 8-inch by 9-foot untreated white vak tiles were
placed on the stringers at a distance of 1l inches between
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center-1ines. They were gecured to the inglide atringers

by 1/2-inch by 12-inch spikes. The rails were single-spiked.
No tle plates wers provided. The tops of the ralls were
approximately 15-1/2 feet above the low-tide water level.
Diagonal braces extending between bents in alternate bays
were provided. These braces had a section of 3 inches by
12 incheg and were sascured by 3/4-inch drift bolts to the
outslide batter piles at the top ends and at the water level.
A 3/l-inch bolt secured the braces on each side at the cen-
ter. TUntreated cypreass and fir guard raills were provided
and were secured to the ends of the tles by 5/8-inch splkes,

During the perilod extending from 1910 through 1949,
inclusive, 8 bents were replaced with full-pile treated pine
bents, and the pilles of 2,093 bents were cut off approximately
at the low-tide water level and untreated wood frames were
applied. Each frame conslats of a 12-inch by 1l2-inch base
8111, two 12-Inch by 12-inch batter posts having a batter
of 3:12, two 12-inch by 12-inch plumb posts, a 12-inch by
12-Inch cap, and tweo 3-Inch by 10-inch dlagonal sway braces.
The si1ll 1s sscursed to each pils by a 3/li-inch drift bolt.
Each post 1s secured to the sill by two 3/l-1nch drift bolts.
At the cap, the centers of the batter posts and the plumb
posts are, respectively, 4 feet 6 inches and 2 feset inches
from the vertical center-line of the bent. The top ends and
the bottom ends of the dlagonal sway bracas are sscured to
the ends of the cap and the ends of the sll]l, respectively,
by 3/L-inch bolts. Thesge braces are secured to the plumb
posts by 1/2-inch by 8-inch splkes. Diagonal braces extend-
ing between the frame-type bents are provlided. These braces
have a seetion of 3 inches by 10 inches and are secured by
3/l-inch bolts to the batier posts at the top and bottom ends.
4 3/h-1inch bolt secures the braces on each side at the center.
Two horizontal l-inch by J2-inch sash braces are provided at
the top ends of the plles of & bent and two horizontel diasg-
onal braces are provided between the sills of adj]acent bents
where consldered necesssry. No sway braces are provided be-
tween the water level and the mud line. On bents that have
been reworked since 1955, the centers of the batter posts and
the plumb poats are, respectively, /| fest and 2 fest from the
vertical center-~line of the tent, and the sway braces are
gecured to the plumb posts by 3/l-inch bolts.

During the period extending between 1919 and 1623, Inclu-
slve, a third stringer was applied on each slde of the trestle.
The three stringers are secursd together by eight 3/lL-inch
bolts with spacers between, and are secured to the cap of each
bent by & 3/4-1inch drift bolt extending vertically through the
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middle stringer. The Jolnts of the stringers are staggered
and are located at the caps. The center-lines of the mlddle
stringers are located 2 feet 5-1/2 Inches from the vertical
center-line of the bent,

During 1949, a program of replacing bents with full-pile
treated pire bents and wood stringers with fabricated steel
stringers was initlated. ZEach of these bents conslsts of
four batter plles and two plumb plles, a 12-inch by 12-inch
cap, two 3-inch by 10-inch dilagonal sway braces, and two
3=inch by 10-inch horizontal sash braces. All members of
the bent are treated pilne. The plles comply with the Amerilcan
Rallway Engineering Assoclation specificaticons for wood plles,
The batter of the outside batter plles I3 3:12 and of the
inner batter piles 1-1/2:12. The cap 1s secured to the top
of each pile by a 3/li-inch drift bolt. At the cap, the center-
lines of the piles sre located, respectively, 1 foot 1-1/2
inches, 3 feet 3-1/2 inches, and 5 feet 6-1/2 inches from
the vertical center-line of the bent. The diagonal sway
braces are secured by 3/h-inch bolts to the ends of the caps
and outside batter piles at the top ends and to the outside
batter plles at the bottom ends. These braces are secured
to the other piles by 3/L-inch bolta. The bottom ends of
these breces asre located epproximetely at the low-tide water
level. The sash braces are located beneath the sway braces
and are secured to each pile by a 3/l-ineh bolt. The fabri-
cated steel stringers consist of two lé=-inch by 7-inch WP
l-beam sections 25 feet in length welghing LS pounds per foot.
The 16-inch dimension is placed vertically. The sections
are spaced 15 inches apart by 15-inch channels 8 inches 1In
length bolted to the webs of the section. A stesl plate
1/2 inch by 18 inches is provided at each cap location. A
3-inch by 3-inch angle 22-1/2 inches in length 1s located
on each gide of the cap and secures the stringer from longl-
tudinal movement. The plate and angles are bolted to the
bottom flanges of the sections. A 7/8-1nch lag screw secures
the plate to the cap. Where steel stringers are applleqd,
8-inch by B-inch by 9-foot treated ties are provided. Clip
anchors securing tles to the flanges of the sectlons are
provided at every fcurth tie.

At the time of the accident 19 of the bents of the
trestle contalned original full pilles, approximately 32 per-
cent of the bents were of the frame type, and the other bents
were of the full-plle treated pine type.



3763
-8 -

Description of Accldent

No. 6L, a south-bound second-class freight train con-
sisted of diesel-electriez units 1605 and 1610, coupled in
mul tiple-unit contrcl, 76 cars, and a caboose, Thls train
departed from Marsden, the last open offlce, at 9:20 p. m.,
on July li, 20 minutes late, and whlle moving over the trestle
at a speed of iesas than 10 mlles per hour, the trestle falled
under the rear truck of the first dlesel-electric unit and
the frent truck of the second dlesel-electriec unit. Both
units and the firat car fell through the trestle. The second
car stopped wlth the frent end exXtending over the damaged
porticn of the trestle. Both diesgel-electric units and the
firat zar were badly damaged. The third car was somewhat
damaged.

“he engineer and the conductor were killed. The fireman,
A braizeman, and a road foremen of englines were 1njured.

The weather was clasr at the time of the accident, which
ocecurred about 12:02 a. m.

Diesel-electric units 1605 and 1610 are of the road-
switcner type. Each unit is mounted on two 6-wheel trucka.
the wheelbase of sach truck 1s 11 feet 6 inches. The dis-
tance between truck centers i1s 32 feet 3 inches. The speci-
fled total welght of sach unit In worling order 1s 289,900
pounds.,

Discussion

4s No. 6l was approasching the point where the accident
vcecarred, the englneer and the fireman were in the control
compartment of the first diesel-electrlic unlt, and the con-
ductcr, the brakeman, and a road foreman of englnes were 1in
the control compartment of the second diesel-electric unit.
e Tlagman was 1n the cabooge. The control compartments
«:21"8 located at the south end of the first dlegel-electric
unit and at the north end of the second dlesel-electric unit.
The brakes of the train had been tested and had functioned
preperly when unsed en route. The flireman and the brakeman
sald she flrst that they became awsre of anything beling wrong
was when they heard timbeis breaking. The rocad foreman said
that the second dlesel-electric unit swayed considersbly
immediately before the accident -ccurred. The surviving
members of the c¢rew said that the trestle . iled under the
gouth end of the first dlssel-electric unit and the north
end of the second diegel-electric unit. They said that no
brake application wes made immediately before the accident
occurred They estimated thet the speed of the train at the
time of the accident was less than 10 miles per hour.
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Examination of the egulpment after the aceldent occurred
disclosed no defects vhich could have caused or contributed
to the cause of the acclden! Examination of the control
equipment of the first dieg: ° ‘lectric unit disclosed that
the isolation switch wasg in 7 positlion, the throttls was
In e¢losed position, the sutomatic brske valve was In emergency
position, and the Independent bralie valve was in full appli-
cation position, Indicating that the engineser took actlon to
stop the train at the time the Aaccident occurrsd., The tapes
of the speed-recording devices of both diesel-electric units
were water-socaked and, as a result, were damaged to the ex-
tent that the recorded speed of the train immediately before
the accident occurred counld not be determined.

In the vicinity of the point of acclident the trestle
consisted of framd-type bentsa. Tho penetration of the piles
Wwas approximately L0 feet. At low tlde the depth of the
water i1s about 20 feet. The watsr lovel varles apprcxlimately
2 feet. There was no indication that equipment had been de-
railed before the trestle -iled, The framss of 11 bents
were deostroyed when the s.- 'dent occurred. Twenty-one plles
of these bents remained 1. place. 3ince only about 20 per-
cent of the trestle members involved in the accident were
recovered, the sequence of events that led to the fallure
of the trestle could not definitelv bgs determlned, There
wag 1o indication of damage te the plles by marine bororas.
fne batter post of a frare Involved in the acclident was de-
caved near the bottom end tc the extent that only approxi-
mately 30 percent of the original croass-sectlonal areca was
effective In bearing the locad applied tc the post. (See Plate 1.)

Examination of ths remali ing portzion of the trestls from
the deck after the accident coccurred disclosed that a larpe
number of tiles uere 1n various sltates of decay. Nons of the
decayed tles were adjacent to each other. A number of string-
ers were decayed but not more than one decayed strilnger was
fouwnd in any group of threes stiringers on selther side of the
treatle. Examinastlon from the water level disclosed that a
number of pilss of the bents conbaining the original full
plles were 1n various states of decay. The cutslde batter
plle of one of these bhents had split longltudinonlily and had
decayed near the water line te the extent that It had falled.
Two other piles in this bont were considerably decayed. (See
Plate 2 and 3.} The tops »f the plles supporting the frames
of a congiderable numt.r of Trare-type bents had deturiorated”
to the extent that the s1lls were not bsaring on them. Some
of these bents had a¢ manv as threse ptles in that condition
wlth the result thet the s3i1ll was subjected to high bending
gtressea and thres pllsas were bearing s load which should
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have been distributed ovar six plles. A conslderabls number
of framc-type benty were found in which the s111 was not
bearing on the outside batter pile. In some cases the plle
was mlissing or had movsd from jts proper locatlon, and in
cther caseg the pile was in 1ts preoper location but the teop
of the pile had deteriorated to the extont that it vasg not
in contact wlth tne sill. (See Plates I and 5.,) Under that
condition the unsupvorted end of the 8ill was requ’red to
wlthctand che Torce tronsmitted by the batter post and high
bending streases were produced In the 5111 where it was sup-
ported by the inside balter post. Two bents were found In
witieh the sills had failed becauss the top of the outside
batier pile was not in conteet with the si111. (Sece Plutes

6 and 7.) In each c-se the outside battsr pile was in its
proper location and przvented the gill from breaking off
corplotely. It 1s probable in each of these cases that 1f
tho outslde batter pile had moved from its proper locatlon
or had been mlizsing the bent would have falled.

The trestle is maintained by two repgularly assligned
bridge crevrz. Each crew inspects a portion of the trestle
each workirg day. Bridge patrolmon Inspect the trestle
from a velocipede car afier each train movement. Weslily
imspections are made from the deck by a brildge supervisor
1o 1s fregquently accompanied by an assistant chief enginser.
Those 1nspections are made by rlding trains and track motor-
cars, and by walxing on the declt of the trestle. Inaspec-
iona from the water level are made by boat., The last
inspection mnde from the deck before the accident occurred
wag on July 3, 1657. ¥No inspection had been made by boat
since Jonuary 1957.

During the perlod extending betwesen 1949 and 1956,
inclugive, 274 orlczinal full-plle and frame-type bents were
replaced with full-pils trested pine bents, and steel string-
erg having a total length of approxzimately 5,800 feet uwere
cowplised., At thie time of the aceident the carrlertas replace-
ment program for 1957 indicated that 93 bents were to be
raplaced rnd thet sgteel stringers having a total length of
400 feet were to be applied during that year. If the 1957
rate of replacement of bentsz 1s malntained in the future,
1t vwould reqguire 19 years Tor the replacement of all original
full-pile and frame-type bents.

Although this Commlssion has no jurlsdlction over the
mailntensnes and repair of bridges or trestles, our Investl-
gation diagcloses that through lack of maintenance the plling
of thils trestle 13 deterlorated to a danpgerous degree.
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Il L gcclident wam caussed by fellure of s trestle,
T¢ 172 recor,wndsde

1. That the Norfolk Southern Rallway Comprainy immsdiately
areo o3 for o Lhworoush and systematic inspweetlon of the treatle
by coapatent enplneera to determine the preszent overall condi-
tir of the cntire structure and its ability to withstand the
traffic loada to which it may be subjected.

2. That any member of the structure disclosed by this
ingpection to have deteriorated to such an extent that 1t
can ne longer be relled upon teo perform 1ts Intended function,
as well ag those portlons of the trestle found during the
investigation of this acecident, some of which are 1llustrated
In this report, to be in such an advanced stete of deteriora-
tion a3 obviously to necessltate their renewal, be replaced
Irimedlately, In order to preclude the possibility of recur-
rence of the type of fallure that resulted In collapse of
the structure.

3. Thet the carrler i1mmedlately Initiete an adequate
maintenance program, inecluding frequent periodic inspections
of the entire structure by competent personnel, to insure
that the trestle is malntained at all times in safe and

sultable condition to carry the treffle which operates ovsr
it.

Dated at Washlngton, D, C., thils twenty-fifth
day of September, 1957.

By the Commlssion, Commissioner Tuggle.

{ SEAL) HAROLD D. MeCOY,

Secretary.
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