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INTURSTATY COIdLRCE CO.LLaTS3ION

REPORT OF THE DIRLCTOR OF T BURLAU OF SAFTTY CORNCHGITING AN
ACCIDEIT ON THEE HICH.OLD, TRUDARICKRSBURG & POTOINC RaIl-
ROAD NEAR CHLIRRY IIIL, VA., 01 DECL..FER 6, 1933,

Jamicry 19, 1934,
To the Cormission:

On December 6, 1633, there was a de-ailmzut of o freight
train on the Richmond, Froderickshurzy & Potonac Ra.iioad near
Cherry Hill, Va., followi.g which the enoane fouled the adjacent
main track and wes struck by a passeancer tiein traveling in the
opposite direction, resultine in the death of 2 emnloyvees, and
the injury of 8 passengers, 1 Fullian conductoy, 2 Pvllman
porters aud 3 emplnyees., This acciadent was investipated 1n con-~
Junctron with the V.r, nia State Cornoraticn Commission,

Locatron and ueshod of onmeration

This railroad extends between R.chinond, Va., nd a point
near RO Tower, a distence of 110.08 miles; RO Tower is 3,5 miles
from the station in Washaington, D. €. It 1s a dcuble-track line
over vhich trains are operated by time tanle, trein orders, an
automatic block-signal system, end an antometic trasn-concrcl
gysten of tlhe two-speed, couatinuous-inductive type, with three-
indication cab signals. The accident occurred i1n a cut about 3
mile north of the stetion at Cherry #Hi1ll; epprvaching from the
north, there 18 a compound curve to the left 2,597 fcet in length,
with ¢ riaximum curvaturc of 2° 06', followed by 1,612 feet of
tangent, the derailmenl of the freigkt train occrrring on this
tangent at a point 1,435 fevt Trom 1ts noribern c¢nd., Apnroach-
ing from the south the track is tanccnt for a distance of 1,554
feet and there is a 2° curve to the loft 825 feet ra length, on
which the derarled freight ocnmine was standing when struck by the
passengser train, The gradc for south-bound trains at the point
of dcrailment 1s 0.6 porecent descending,

The automatic block signals are of the color-iiesht type;
south-bound signal 837 is located 4,853 feet north of the initaial
point of derailmcnt, whilc north-bouvud signal 822 is located
2,845 feoct south of that npoint.

The ftracks are laid with 130-pound rails, 39 feet an length,
with 20 tics to the reil lcngbl, and ballasted with gravel; the
track through the cut 1s wll draoined and mainsaincd, The cut is
2,290 fcet in length and the pank on the west side is about 96
fect above the traclks at 1ts highcst point, and apurcximately 57
feet high at thce point wherc the landslidc occurred: the oast
bank of thec cut is avout 47 fcet above bthe tracks at its highest
point i1in thc¢ cut, The width of tho cut, from slope to slope, is
from 50 to 60 Teet, thus allowvang a spacc of about 15 fect on
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cach side of the tracks betweon the cnds of the tics and the
slopes to accommodatce movcuent of loose matcrial or ravceling;
the faces of the banks arc precipitous,

The wcather was cloudy and a light rain was falling at the
time of the aceident, which occurrcd sbout 3:06 a.m,

Description

South~bound freight train cxtra A03 congisted of 1 water
car, 65 Treirat cars and a ceboose, hauled by enmmane 403, and
was 1n charge of Conductor Gills and Lngincmon Wiafrec., This
train passed CW tower, the last ovon office, 10.9 miles north of
Cherry 11111, at 2:50 a.,m., according to thce irain shect, passed
signal 837, which was disploving a proceed indication, and was
dersiled at a laandsiidc in the cut north of Cherry Hall whilc
traveling a2t o spced estimated to rove heen betweenl 35 and 45
milcs per hour; the derailed freight enpince continued To a point
about 315 fect south of the voint of deranilment and fouled the
north-bound narn truck, where 1t was struclk by the enginc of
train No. 192,

North-bound passenger treain No. 192 consistod of 5 empty
express carg, 1 loadcd uxpress cnr, 1 baggage car, 1 coach and 6
Pullman slecping cars, in the order namcd, all of stecl construc-
tion, hauled by enrinc 306, and was in charge of Conductor Leary
and Ensineman Kuhm. This frain poassced Quantico, the last open
ofrice, 3.6 miles south of Clerry Hill, ot 3 c.m.,, according to
the train shect, 15 minutes latc, passcd signeal 822, which appar=-
ently was displayiug a procced indacation, and struck the de-
railcd engine of extra 403 while traveling at o specd estimated
to have becn boetween 50 «nd 55 males per hour.

Engine 403, togcether with its tender, the water ecar, the
first 11 freaight cnrs, and tne forward truck of the twelfth car
were derailled, DEngsince 403 was lcaning to the cast with 1ts
tender and the water caor behind 1t; the first 10 cars were empty
gondolas and 8 of them were pilcd up behiind the eugine and tcender
and completcly blockced the cut., When the derallced equipment of
cxtra A03 was struclk by train No, 192 the force of the impact
apparcntly drove cnrine 403 and i1ts tender backward a distance
of about 30 fcet ond tore the boilur from the frame, this engine
being very badly dameged. ZEngine 306 was hurled over the east
baak of the cut and stonped on 1ts lcft side, partly reversed and
headed toward the river cast of vhe ri_ht of way, while 1ts
tender was stonding on .nd loening arl~inst engine 403, Four of
the empty express cars were deralled, the first crr overriding
the wreckage and suoppiing dionconally ncross the front cnd of
engine 403, with thce forvard .nd of the car alongside the west
bank of the cut; the sceond car fellowed enzine 306 up the enst
bank, with the next two cors bohind 1%, but in line with the
tracks. The landslidc which causced the deroilment of the freight
troin consistcd of sparoximntcly 375 cubic yards of material from
ncear the top of the woest bank of the cut, most of 1t lodging
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between thc toe of the slope and the cnds of the tles of the
south=-bound track and pushing that track out of line toward the

east a maximum of about 12 inches, The employecs killcd were

the cngineman and fireman of troin No, 192, while the cmployees
injured were the cngincempan, firomen and heed dbrakemsn of extra ,‘

403,

Summary of evidonce

Encineman Winfrce, of extra 403, stated that sigrnal 837 was
displaying a prooeed indication when he passced it nad that he
called the indieation  and the fireman repeated it, [2s engine
was about thrce car longths from the landslide when le first ob-
sorved it, at whieh time the speed of the train was ubout 35 or
40 milcs per hour, and he immedlatcly cpplied the air brakes in
emergency, reversed the cngine, shouted a warning of danger, and
then started back over the tcender, Ee was threown off .*-n his
engine was derailed, ard on looking arcund he saw the roeflection
from the hcadlight of the engine of train No, 392, only a sccond
or two before it c¢ollided with his own engine, Engincmon Winfree
did not know exactly whon the slide occurrcd, but he did not
think it was folling when he first sew 1t, olthough just as he
applicd the brakes he saw a picre of the neoterial, about the size
of a trunk, which was moring, about on a line with the headlight.
The alr brakes had beon tested and worked properly on route, and
the headlight on his cngine was burning brightly.

Flremen LMitcehell, of extra 403, stated thet he had just
gotten back on his scat box whon thoe engloeman shoutced a warning
of danger and applicd the brakes ia wmeorgency, ot which time the
gpecd was ebout 40 miles per hour. On looking ahead Firceman
Mitchell saw dirt on the rails, adbout 50 or 75 yards away, and
tricd to get around in position to jump, bubt was throwvn around
in the cnginc beforc he could de so; apparcntly Fircoman fitchell
got off or was throvm off -bout the timc the carince stopped and
then saw the headlight of traln No. 192 when it was 100 or 150
yards distaunt.

Head Brakemon Hall, of oxXtra 403, was riding on the scat box
behind the engineoman ~nd the first he kaew of dnything weong was
when the engineman shouted o werniap of dangor, at vwhich time -the
speod was about 45 miles per hour; he storted to follow the
cnglneman up over the Honder but did not gut very for whon he was
thrown dowm and hit the footboard of the engince, and thon he scw
train No, 192 about to callidc with his cngine,

Conductor Gills, of cxtra 403, who had bocn riding in the
cupola of tho caboose estimptced thot his train had been at a
standstill about 10 sceonds when he herrd o loud noise which he
agsumed was causcd vhen train Ho. 192 siruck his »>wn engaine; the
s?a%uneats of Flegmon English were similar to thoese of Conductoy
Gills,

Conductor Leary, of treoin Wo. 192, woes in the ninth ear
whon the cecident oceurred, abt which time e estimoted the specd
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to have been cbout 55 miles per hour; he said he did not notice
any application of the brnkes prior to the lunge of the train at
the time of the impact. The cstimates as to speed made by
Buggagemastor B uwghan ond Flagmen Blank were practically the same
ag thot of Conductor Leory. Aftor the accadent the flagman went
back to protcet, going south of signal 822, which he obscrved- was
then displaving & stop indication., Neither the baggagemaster,

1n the scventh ccr, nor the fl-gnan, 1n the fourtccnth car, felt
auy opplication of the brokes prior to the accident,

Seetion Mastor Pitts steted that there wos very little seep=-
age from the baaks of thescut, thot the dreinege ditches werce
comporatively dry, aad that very little rainfell had occurred
duriag the month pricr to the accideat. No scrious trouble had
heen experienced previcusly from slides 1a this cuty there had
been somc loosc motericl, aothiyr very large and very lattlc of
it coming close to thc tracks, nnd he had been able to handle 1%
without assistracce, 0Cu cxaiininy, condartions ofter the accldent
the scuth-bound trcek bad - - kaink itn 1t opposite tlic landslide;
1t was out of linc cbout 7 or 8 inches; therc was not much dirt
over the treock, most of it being weside and cgrinst the track,

Road Foroman of Engiaes Lewyig cxpresscd the opiraion that
after engine 403 was devriled og o rosult of the landslide 1t
ploughed hencath the north-bound treock without disturbing the
track circuits in any moaner, with the resvlt thet no woerning ol
denger vas given to the onginemon of trein Ne, 192 by the auto-
matic train-control and cab-signcl systcm; hed the clrcuits been
brckea the sutomatic troin-control devices would have applicd the
brakcs 7 sceconds aftcr the brea% osccurrcd.

Assistant Enginccer Dednrncette steted thot he was the ficld
eacinecr in chorge of construction of the line revision north of
Cherry Hill in 1928 snd that the cut was complctced in November
of that yeor. The esfcervation consisted of soft sandstone and o
blue, sticky mnrl or hard cley, Llhe narl lying between the upper
ard lower strata of sandstone, very little ground water wos
noticeable vhen thc excavelion was made, the matcerial being most-
ly dry except when roanfcll occurred, At first the slope stakes
were sct at % to 1, but trouble was eiperienccd during excavation
by a large landslide nbout 200 fect north of the point where the
accident undcr irvestifction occurrcd, and 1t was then decided
te make the ratc of slopc more gradunl and the slope stekes woere
changed o 3/4 to 1; this was the only difficulty eacountered.
Explosives were uscd by the controctor in breaking up the ma-
terial for rwaoval by sterm shovel; most of 1t breke to horizon-
tal scams;, in plane with tho subgrede, but there were olso verti-
cal seams, althorgh act as neay os vhore were horizoatal. Nr,
Dedarncttc was of the oplnion that therc vies anmple slope for the
naturc of matericl cxecavated; he said that ihe toe of the slope
was cut boek boyond the rogular vadth in order to z2llow ample
space betwcoon the trock and the gclepe for any reveling out or
loose matcrial that might come down as a result of action by the
clcecments, rether thon in ontiecivpation of anything in the nature
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of a slide. Several days after the accident he examined the
landslide; some water was coming from the side of the cut, some
was also coming down where the slide occurred and there was &
spring at a point farther south. He attributed the landslide to
this water that seemed to be c-oming through; he did not know
whether it was coming through before the slide occurred, but said
it was very evident after the occurrence of the slide. Where the
water came from he could not say, but it seemed possible that
there might have been an accumulation in the vieinlity. No pre-
vious trouble duc to wvater had becn expericnced im the cut since
its construction.

Chief Enginccr Hastings statced tihiet it was questionable
Just when the lendslide occurrcd; he did not thonk that it cover-
cd the cast rail of the south-bourd track. He thought the
freight cngine was derailcd by an abrupt xaink in the track,
ceusecd by the slide pushing the tracik out of linc, rathor than
from the engine encountering the landslide, Duraing the »rogress
of construction of the cut he kept in very close touch personally
with all of the dcvclopments aad noted the fact that the cut was
dry, practicolly no water baing cnecounterced, The only scopage
or dampness of conscquencce was ot the point where the slide oe-
currcd during construction, and cofter the Jine was placed in
operation in 1929 it wes nccceszary to aiteh the cut froequently
at that point. The standard roadbed section of this reailroad for
wet cuts is 44 Teet, ond 42 foet for dry cuts; this particular
cut was made from 50 to 60 feet in width, the depth of the eut
making it advisable tec have a wide borme bLetween the tracks and
the slopes, as it was expected there would be some raveling of
the benks, On August 23, 1933, an unprecedented rainfeall occur-
rcd in this vicinity and wotchmen were placed in the cut during
that storm, but no appareant trouble developed., Llr, Hastings
furvher stated that this cut had been carefully obscrved since
the time it was opened, that no troublce hod beon proviously ex-
pericnced, and that he considercd that the compeny had gone be-
yond the limits usually Tollowed by the dictotes of prudence in
using all prceautions for its propcr maintenance, While he d4id
not anticipate a roceurrerce of similer troubie, yob he saild that
everything possiblce would be done to provent 1%, and in his
opinion the best salfvguard wow the additional width of roadbed
whichi had been provided 1n order to toke cerce of the sloughing
of the siope. As to the cousc of the landslide, Lir. Hastings
sald he did not thaink that the matcrinl oroke Trom the top, but
rather that a gradaal wetting of the lower seam of narl took
placc which finally caused it to slip from 1ts base, looscned
podsibly by the continuous vibrotion of treffic; ho was unadble ‘
to stete definitely, however, just whet cnused the londslide,

South-bound prsscnger train No. 191 passed through the cut
shortly before 1 a.m,, while north-bound freight train extra 402
passed thrcugh shortly after thot time, and ncnc >f the nmombers
of elthor crow noticcd anything unesuval while pasgsing thot point.

In condueting this investigation the coopercilion of Dr,
Goorge E. Ladd, Ecraomic Geollgist of the Bureau of Public Ronds,



was secured, His obscrvatiovns arc briefly summarized as follows:

The location of thais slide was ncar the
south end of the west side of ¢ cut through o
bluff ncer the Potomac River, Both faces of
tht cut are cxccedingly stcep, parts of them
nearly vercicel. Tie geological formation is
sedimcittary nd wos lnid down 1a unquict waters
with many currcnts ond cross currcnts, All
matcrials deposited were relatively fine, The
individual heds vary greatly 1n thickuess; at
the sitc of the slade therc are thrce well-
defined beds cf fairly unmaform thickness.

The =lide which c~used this «ccldent was
relatively snall, involving less than 400 cubic
yords., What actully reppencd was tho collapse
of a smull portinu of the free of the third
strotun cbove the bottow of the cut; through
impact 1t took with 1t o Dorticn of the foce
of the second strotum., This moiss pitched
forwerd and outword, ond coastitutcd a roughly
outlined prasm, tho ouscr cdge of vhich lay
upon the southward trock, Behind it a streom
of fine rwnteriol mcourcd dovm, f-n-like,

The slidc wus precipitated by siructual
wenknesses in the side of the cat. In addition
to the major bedding planes therc are thin,
irregular beds of scnd and very course plates
of kaolinite. There pre numerous Joint planes
or fracturcs, usually cceurring in parallcl
scries, and cross-beddang, due to the type of
sefimentation, wiailch arce 1adicetions of weakncss.,
At the time of 1ncpection a fow days after the
acecldent, ot the risht-hand side of the fresh
brecoX in the foee of the cut there was a vertical
joint plane which genetratud the beds at an
nngle of 30° or AO0°, destroying horizontal
cohesion and strength olong the beds; also there
wos another sct of Joint plones near ond parallel
to the west free of the cut rnd the breek occurred
along one of thesc joints, Neer the bottom of
thc stratum where ibc break occurred 1s anosther
rrea of weakness; 1t ccrnsists of ¢ large amount
of verv coarsce kaolinite Tlokes mixed with some
quartz sand and o grcat deal ¢f snd mede up of
Teldspar Tragmeats wvhich are covered with k-oliadite,
The letter motcericl was not deposited as sedinmcnt
but hos origincted in 1ts prceent site throuch
wenthering precesces acting upon the feldspar
sand, The Tine, loosec maserial back of and above
the main slide-mass wns in pert o determining
factor in the cousc of this slade, It is a motter



S

of interest that water does not appear to have
been a present agent in causing this slide; on the
contrary shrinkage of the exposed beds because of
excesoive loss of moisture during a long dry period
probnbly was the deciding factor.

Future slides in this cut can be prevented
only by extensive reduction of the slopes, cither
uniformaly or by terracing. Terracing would be
better becouse it would make acceessible all parts
of the face Tor detalled inspection, and would
meke strengthening cf weak spots releotively ecasy.

Conclusions

This aecident was coused by a landslide, rosulting in the
derailment of south-bound freight trnin extra 403, following
which the freight eagine fouled the udjecent track and was struck
by north-bound passenger trcin No, 192,

The slide which caused this ccecldent consisted of less than
400 cublic yards of material which fell from the upper portion of
the cut into the spacc between the toe of the slope and the
south~bound traclt, partly covering thnt track, pushing it out of
line, ond forming a kink which pr bably was the immedicte couse
of the dernilment of the freight engine, It 1s not known just
when the slide occurred; the track was intact when the last pre-
ceding troih passcd over it about 2 hours before the accident and
the slide may have occurrcd just as ocxtro 403 was approaching
this point. Apparently thce damoge done by the slide was not
sufficient to shunt or break the circuits controlling the-auto-
matic block-signal, troin-control, and cobe-signal devices, and
the crigine crew of extra 403 hod no warning of dangor until the
headlight shone con the slide when 1t wos only a short distance
ahead of them, too late to enable them to stop, It nppeared
that the brakes on the passecnger troin were not cpplled prior to
the accident; only a few scconds intorvened nfter the engine of
extra 403 wes derailled before it was struck by trein No, 192, and
thls faet together with the possibility that engine 403 ploughed
under the north-bound: traeck =»nd pushed it to cne side without
breaking the c¢ircuits, makes it evident that the onginecrew of
train No. 192 had no warning of danger pricr to the time their
engine collided with the derailed equipment of extra 403,

.

An oxaminntion of conditions in the cut was mode by Dr, Ladd, .
econonic geologist of the Burcau of Public Roads; he stated that
the slide ceousing this occident wes a dry slide due to structuralk
weaknesses in the side of the cut, cnd that shrinkage of the ex~
posed beds as a rosult of excessive loss of roisture during a
long dry pcriod probebly wos the deeciding foetor, It was the
opinion of Dr, Ladd that further slides could be prevented only
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by extensive reduction of the slcoves, cither uniforaly or by
tcrracing, ond that the latter method would be bettcr because
1t would nnke accessible 2ll parts of the frece for detailed
. inspeetion crd would rnnke the strengthening of weak spots
relatively easy,

Respectfully subnitted,
W, P. SORLAND,

Director.






