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REPORT 05' THE D I R E C T O R 0? THT B U R L A U 0 ? SAFETY G O J W K i I T I U G AN 
ACCIDENT ON TEE HICK3DLD, ITRiD2RiCK3BUR0 & POTOILlC RAIL­

ROAD NEAR CHIRPY HILL, VA, , ON DECIPHER 6 , 1 9 3 3 . 

January 1 9 , 1 9 3 4 . 

To the Commission1 

On December 6 , 1 9 3 3 , there was a derailment o1" a freight 
t r a m on the Richmond, Fredericksburg & Potomac Ra^ioad near 
Cherry Hill, Va., following which the engine foaled the adjacent 
main track and wes struck by a passenger t i e m traveling in the 
opposite direction, resulting in the death of 2 employees, and 
the injury of 8 passengers, 1 PulLian conductor, 2 Pullman 
porters and 3 employees. This cccide-nt was investigated m con­
junction with the Virrinja State Corporation Comriission. 

Location and method of operation 

This railroad extends between Richmond, Va. , and a point 
near R 0 Tower, a distance of 1 1 0.08 rules; R 0 Touer is 3 . 5 miles 
from the station in Washington, D. C. It is a double-track line 
over which trains are operated by tirac table, train orders, an 
automatic block-signal system, and an automatic truin-concrol 
system of the two-speed, continuous-inductive type, with three-
indication cab signals. The accident occurred m a cut about g 
mile north of the station at Cherry Hill; approaching from the 
north, there is a compound curve to the left 2 , 5 9 7 feet m length, 
with r. maximum curvature of 2 ° 0 6 ' , followed by 1 , 6 1 2 feet of 
tangent, the derailment of the freight train occurring on this 
tangent at a point 1 , 4 3 5 ftet from its northern end. Approach­
ing from the south the track is tangent for a distance of 1 , 5 5 4 
feet and there is a 2 ° curve to the left 8 2 5 feet m length, on 
which tho derailed freight engine was standing when struck by the 
passenger tram. The grade for south-bound trains at the point 
of derailment is 0 . 6 percent descending. 

The automatic block signals are of the color-light type; 
south-bound signal 8 3 7 is located 4 - , S 5 3 feet north of the initial 
point of derailment, while north-bound signal 822 is located 
2 , 8 4 5 foot south of that point. 

The tracks are laid with 130-pound rails, 3 9 feet m length, 
with 2 0 tics to the rail length, and ballasted with gravel; the 
track through the cut is well drained and maintained. Tho cut is 
2 , 2 9 0 feot in length and the oank on tho west side is about 96 
foot above the tracks at its highest point, and approximately 57 
feet high at the point where the landslide occurred; the east 
bank of the cut is aoout 4 7 feet above the tracks at its hjghest 
point in the cut. The width of the cut, from slope to slope, is 
from 5 0 to 6 0 feet, thus allowing a space of about 1 5 feet on 
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cach side of the tracks between tho ends of the tics and the 
slopes to accommodate movement of loose material or raveling; 
the faces of the banks arc precipitous. 

The weather was cloudy and a light r a m was falling at the 
time of the accident, which occurred about 3:06 a.m. 

Description 

' South-bound freight train extra 403 consisted of 1 water 
car, 65 freioot cars and a caboose, hauled by engine 403, a n a 

was in charge of Conductor Gills and Engineman Winfrcc. This 
t r a m passed CW tov/er, the last coon office, 10.9 miles north of 
Cherry Hill, at 2:50 a.m., according to the irain sheet, passed 
signal 337, which was deploying a proceed indication, and was 
derailed at a landslide m the cue north of Cherry Hill while 
traveling at a speed estimated to hovc been between 35 and 45 
miles per hour; the derailed freight engine continued to a point 
about 315 feet south of the point of derailment and fouled the 
north-bound n a m track, where it was struck by the engine of 
train No. 192. 

North-bound passenger tram 0J0. 192 consisted of 5 empty 
express cars, 1 loaded express car, 3 baggage car, 1 coach and 6 
Pullman slocking cars, m the ortfer named, all of steel construc­
tion, hauled by engine 306, and was in charge of Conductor Leary 
and Engineman Kuhn. This train pe.ssod Quantico, tho last open 
office, 3.6 miles south of Cherry Hill, at 3 a.m., according to 
the train sheet, 15 minutes late, passed signal 822, which appar­
ently was displaying a proceed indication, and struck the de­
railed engine of extra 403 while traveling at a speed estimated 
to have been between 50 and 55 miles per hour. 

Engine 403, together with its tender, the water car, the 
first 11 freight cars, and trie forward truck of the twelfth car 
were derailed. E n g m o 403 was loaning to the cast with its 
tender and the water car behind it; the first 10 cars were empty 
gondolas and 8 of them were piled up behind the engine and tender 
and completely blocked tho cut. When tho derailed equipment of 
extra 403 was struck by t r a m No. 192 tho force of the impact 
apparently drove engine 403 and its tender backward a distance 
of about 30 feet and tore the boiler from the frame, this engine 
being very badly damaged. Engine 306 was hurled over the east 
bank of the cut and stopped on its left side, partly reversed and 
headed toward the river cr.st of ohc ri^ht of way, while its 
tender was standing on m d loaning against engine 403. Four of 
the empty express cars were derailed, the first cor overriding 
the wreckage and shopping diagonally across the front end of 
engine 403, with the forward m d of the car alongside the west 
bank of the cut; the second car followed engine 306 up the ea.st 
bank, with the next two cars behind it, but m lino with the 
tracks. The landslide which caused tho derailment of the freight 
tr°in consisted of approximately 375 cubic yards of material from 
near the top of the vest bank of the cut, most of it lodging 
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"between t h o t o e o f t h e s l o p e and t h e ends o f t h e t i e s o f t h e 
s o u t h - b o u n d t r a c k a n d p u s h i n g t h a t t r a c k o u t o f l i n e t o w a r d t h e 
e a s t a maximum o f a b o u t 12 i n c h e s . The e m p l o y e e s k i l l e d w e r e 
t h e e n g i n e m a n and f i r e m a n o f t r a i n N o , 1 9 2 , w h i l e t h e e m p l o y e e s 
i n j u r e d wore t h e e n g i n e m a n , f i r e m a n and head brakeman o f e x t r a 
4 0 3 . 

Summary o f e v i d e n c e 

E n g i n e m a n W i n f r c e , o f e x t r a 4 0 3 , s t a t e d t h a t s i g n a l S 3 ? was 
d i s p l a y i n g a p r o c e e d i n d i c a t i o n when he p a s s e d i t and t h a t he 
c a l l e d t h e i n d i c a t i o n ' a n d t h e f i r e m a n r e p e a t e d i t , F J S e n g i n e 
was a b o u t t h r e e c a r l e n g t h s f r o m t h e l a n d s l i d e when he f i r s t o b ­
s e r v e d i t , a t w h i c h t i m e t h e s p e e d o f t h e t r a i n was a b o u t 35 o r 
40 m i l e s p e r h o u r , and h e i m m e d i a t e l y a p p l i e d t h e a i r b r o k e s i n 
e m e r g e n c y , r e v e r s e d t h e e n g i n e , s h o u t e d a e a r n i n g o f d a n g e r , and 
t h e n s t a r t e d b a c k o v e r t h e t e n d e r . E c was t h r o w n o f f i h ^ n h i s 
e n g i n e was d e r a i l e d - , and on l o o k i n g a r o u n d he saw t h o r e f l e c t i o n 
f r o m t h e h e a d l i g h t o f t h e e n g i n e o f t r a i n N o . 1 9 2 , o r J y a s e c o n d 
o r two b e f o r e i t c o l l i d e d w i t h h i s own e n g i n e , E n g i n e m a n W i n f r e c 
d i d n o t know e x a c t l y when t h e s l i d e o c c u r r e d , but he did n o t 
t h i n k i t was f o i l i n g when he f i r s t saw i t , , a l t h o u g h j u s t a s he 
a p p l i e d t h e b r a k e s he saw a p i e c e o f t h e m a t e r i a l , about t h e s i z e 
o f a t r u n k , w h i c h was m o v i n g , a b o u t on a l i n e w i t h t h e h e a d l i g h t . 
The a i r b r a k e s had b e e n t e s t e d and, w o r k e d p r o p e r l y en r o u t e , and 
t h e h e a d l i g h t on h i s e n g i n e was b u r n i n g b r i g h t l y . 

f i r e m a n M i t c h e l l , o f e x t r a 4 0 3 , s t a t e d t h a t h e had j u s t 
g o t t e n b a c k on h i s s e a t b o x when t h e e n g i n e m a n s h o u t e d a w a r n i n g 
o f d a n g e r and a p p l i e d t h o b r a k e s i n e m e r g e n c y , a t w h i c h t i m e t h e 
s p e e d was r b o u t 40 m i l e s p e r h o u r . On l o o k i n g a h e a d F i r e m a n 
M i t c h e l l saw d i r t on t h e r a i l s , a b o u t 50 o r 75 y a r d s away , and 
t r i e d t o g e t a r o u n d i n p o s i t i o n t o j u m p , b u t was t h r o w n around 
i n t h e e n g i n e b e f o r e h e c o u l d do s o ; a p p a r e n t l y F i r e m a n M i t c h e l l 
g o t o f f o r was t h r o w n o f f a b o u t t h e t i m e t h e e n g i n e s t o p p e d and. 
t h e n saw t h e h e a d l i g h t o f t r a i n N o . 192 when i t w a s 100 o r 150 
y a r d s d i s t a n t . 

H e a d Brakeman E a l l , o f e x t r a 4 0 3 , was r i d i n g on t h e s e a t b o x 
b e h i n d t h e e n g i n e m a n ana t h e f i r s t ho k n e v o f a n y t h i n g wrong was 
when t h e e n g i n e m a n s h o u t e d a w r r r u n g o f d a n g e r , a t w h i c h t i m e - ' t h e 
s p e e d was a b o u t 45 m i l e s p e r h o u r ; he s t a r t e d t o f o l l o w t h e 
e n g i n e m a n u p o v e r t h - t e n d e r b u t d i d n o t g e t v e r y f a r when he was 
t h r o w n down and h i t t h e f o o t b o a r d o f t h e e n g i n e , and t h e n he saw 
t r a i n N o , 192 a b o u t t o c o l l i d e w i t h h i s e n g i n e , 

C o n d u c t o r G i l l s , o f e x t r a 4 0 3 , who had b e e n r i d i n g i n t h e 
c u p o l a o f t h e c a b o o s e e s t i m a t e d t h a t h i s t r a i n h a d b e e n a t a 
s t a n d s t i l l a b o u t 10 s e c o n d s when h e h e a r d c. l o u d n o i s e w h i c h he 
assumed was c a u s e d when t r a i n N o . 192 s t r u c k h i s own e n g i n e ; t h o 
s t a t e m e n t s o f F l a g m a n E n g l i s h wore s i m i l a r t o t h o s e o f C o n d u c t o r 1 

G i l l s , 

C o n d u c t o r L o a r y , o f t r n n N o . 1 9 2 , wt*s i n t h e n i n t h c a r 
when t h o a c c i d e n t o c c u r r e d , a t w h i c h t i m e ho e s t i m a t e d t h o s p e e d 
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to have been about 55 miles per hour; he said he did not notico 
any application of tho brakes prior to the lunge of the t r a m at 
the time of the impact. The estimates as to speed made by 
Baggagemaster B ughan ond Flagmen Blank wero practically bhe same 
as that of Conductor Leery. After the accident the flagman went 
back to protect, going south of signal 822, which he observed'was 
then displaying a stop indication. Neither the baggagemaster, 
in the seventh c<:r, nor the flagman, m the fourteenth car, felt 
any application of tho brakes prior to the accident. 

Section Master Pitts stated that there was very little seep­
age from the banks of tbemut, that the drainage ditches were 
comparatively dry, and that very little rainfall had occurred 
during the month prior to the accident. No serious trouble had 
been experienced previously from slides m this cut; there had 
been some loose material, nothing very large and very little of 
it commg close tc the tracks, and he hod been able to handle it 
without assistance. On examining conditions after the accident 
the south-bound track had *• ond kink m it opposite the landslide; 
it was out of line about 7 or 8 inches; there wa.s not much dirt 
over the track, most of it being beside and agamst the track. 

Road Foreman of Engines L c v m expressed the opinion that 
after engine 403 was derailed os a result o" the landslide it 
ploughed beneooth the north-bound track without disturbing the 
track circuits m any manner, with the result "cĥ .t no warning of 
danger was given to the mg:.nema.n of t r a m No. 1 9 2 by the auto­
matic tram-control and cab-signal system; had tho circuits been 
broken the automatic train-control devices would have applied the 
bra.kcs 7 seconds after the break occurred. 

Assistant Engineer DeJ-mnettc stated that he was the field 
engineer m charge of construction of the line revision north of 
Cherry Hill in 1928 and that the cut was completed in November 
of that year. The excavation consisted of soft sandstone and a 
bluo, sticky marl or hard cloy, the marl lying between the upper 
ard lower strata of sandstone, very little ground water was 
noticeable when the excavation was made, the material being most­
ly dry except when rainfall occurred. At first the slope stakes 
were set at j to 1, but trouble was experienced during excavation 
by a large landslide about 200 f(.ct north of the point where the 
accident under mvcstif ation occurred, and it was then decided 
to make the rate of slope more gradual and the slope stakes wore 
changed to 3 / 4 to 1; this was the only difficulty encountered. 
Explosives were used by the contractor in breaking up the ma­
terial for removal by steam shovel; most of it broke to horizon­
tal scams; in plane with the subgrade, but there were olso verti­
cal seams, althorgh not as many as there were horizontal. Mr, 
DeJarncttc was of the opinion that there vr„s ample slope for the 
nature of material excavated; he said that the toe of the slope 
was cut bock beyond the rvgular width m order to allow ample 
space between the track and the slope for any reveling out or 
loose material that might come down as a result of action by the 
elements, rather than m anticipation of anything m tho 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, seme 
was also coming down where the slide occurred and there was a 
spring at a point farther south. He attributed the landslide to 
this water that seemed to he coming 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 vicinity. No pre­
vious trouble due to water had been experienced m -che cut since 
its construction. 

Chief Engineer Hastings stated that it was questionable 
just when the landslide occurred; he did not t h m k that it cover­
ed the cast rail of the south-bound track. He thought the 
freight engine was derailed by an abrupt kink in the track, 
caused by tho slide pushing the track out of line, rather than, 
from the engine encountering the landslide. During the progress 
of construction of the cut ho kept m very close touch personally 
with all of the developments and noted the fact that the cut was 
dry, practicolly no water being encountered. The only seepage 
or dampness of consequence was at the point where the slide oc­
curred during construction, and after the line was placed in 
operation in 1929 it was necessary to aitch the cut frequently 
at that point. The standard roadbed section of this railroad for 
wot cuts is UU feet, ond 42 feet for dry cuts; this particular 
cut was made from 50 to 60 feet m width, the depth of the cut 
making it advisable to have a wide bcrme between the tracks and. 
the slopes, as it was expected there would be some raveling of 
the bonks. On August 23, 1933, an unprecedented rainfall occur­
red in this vicinity and watchmen were placed in the cut during 
that storm, but no apparent trouble developed. Hr, Hastings 
further stated that this cut had been carefully observed since 
the tune it was opened, that no trouble had beon previously ex­
perienced, and that he considered that the compeny had gone be­
yond the limits usually followed by the dictates of prudence in 
using all precautions for its proper maintenance. While he did 
not anticipate a recurruicc of similar trouble, yet he said that 
everything possible would be done to prevent it, and in his 
opinion the best safeguard wad the additional width of roadbed 
which had been provided in order to take care of the sloughing 
of the slope. As to tho cause of the landslide, LIr. Hastings 
said he did not think that the material croke from the top, but 
rather that a gradual wetting of the lower seam of marl took 
place which finally caused it to slip from its base, loosened 
possibly by the continuous vibration of traffic; he was unable 
to state definitely, liowuvcr, ^ust what caused the landslide. 

South-bound passenger t r a m No. 191 passed through the cut 
shortly before 1 a.m., while north-bound freight train extra 402 
passed through shortly aftor that time, and none of the members 
of either crew noticed anything unusual while passing that point. 

In conducting this investigation the cooperation of Dr. 
George E. Ladd, Scanemic G-eoligist of the Bureau of Public Roads, 
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wns secured. His observations arc briefly summarized as follows: 

The location of this slide was near the 
south end of the west side of c cut through a 
bluff near the Potomac River, Both faces of 
the cut are exceedingly steep, parts of them 
nearly vertical. The geological formation is 
sedimentary and was laid down in unquiet waters 
with many currents end cross currents. All 
materials deposited were relatively fine. The 
individual bods vary greatly in thickness; at 
the site of the slide there are tarce well-
defined beds cf fairly uniform thickness. 

The slide which caused this accident was 
relatively snail, involving less than A00 cubic 
yards. What nctu '"lly happened was the collapse 
of a small portion of the free of the third 
stratum above the bottom of the cut; through 
impact it took with it a portion of the face 
of the second stratum. This mess pitched 
forward and outward, end constituted a roughly 
outlined prism, tho outer edge of which lay 
upon the southward tr^ck. Behind it a stream 
of fine material poured &o\m, f^n-like. 

The slide was precipitated by structual 
weaknesses in the side of the cut. In addition 
to the major bedding planes there are thin, 
irregular beds of send and very course plates 
of kaolinite. There are numerous joint planes 
or fractures, usually occurring in parallel 
series, and cross-bedding, clue to the type of 
sedimentation, winch are indications of weakness. 
At the time of inspection a few days after the 
accident, at the right-hand side of the fresh 
brock in the face cf the cut there was a vertical 
joint plane which penetrated the beds at an 
angle of 30° or 40 , destroying horizontal 
cohesion and strength along the beds; also there 
was another set of joint planes near and parallel 
to the west face of the cut end the break occurrod 
along one of these joints. Near the bottom of 
tho stratum where the break occurred is another 
area of weakness; it consists of e large amount 
of very coarse kaolinite flalccs mixed with some 
quartz sand and o groat deal of s md made up of 
feldspar fragments which aro covered, with kaolinite. 
The latter material was not deposited as sediment 
but has originated in its present site through 
weathering processes acxing upon the feldspar 
sand. The fine, loose material back of and above 
the main slide-mass was m pert u determining 
factor in the cause of this slide. It is a mattor 



- 8 -

o f i n t e r e s t t h a t w a t e r d o e s n o t a p p e a r t o h a v d 
b e e n a p r e s e n t a g e n t i n c a u s i n g t h i s s l i d e ; on t h e 
c o n t r a r y s h r i n k a g e o f t h e e x p o s e d b e d s b e c a u s e o f 
e x c e s s i v e l o s s o f m o i s t u r e d u r i n g a l o n g d r y p e r i o d 
p r o h n h l y was t h e d e c i d i n g f a c t o r . 

F u t u r e s l i d e s i n t h i s c u t c a n be p r e v e n t e d 
o n l y b y e x t e n s i v e r e d u c t i o n o f t h e s l o p e s , e i t h e r 
u n i f o r m a l y o r by t e r r a c i n g . T e r r a c i n g w o u l d b e 
b e t t e r b e c a u s e i t w o u l d make a c c e s s i b l e a l l p a r t s 
o f t h e f a c e f o r d e t a i l e d i n s p e c t i o n , and w o u l d 
make s t r e n g t h e n i n g o f weak s p o t s r e l a t i v e l y e a s y . 

C o n c l u s i o n s 

T h i s a c c i d e n t was c a u s e d b y a l a n d s l i d e , r e s u l t i n g i n t h e 
d e r a i l m e n t o f s o u t h - b o u n d f r e i g h t t r a m e x t r a 4 0 3 , f o l l o w i n g 
w h i c h t h e f r e i g h t e n g i n e f o a l e d t h e a d j a c e n t t r a c k and was s t r u c k 
b y n o r t h - b o u n d p a s s e n g e r t r a i n N o . 1 9 2 . 

The s l i d e w h i c h c a u s e d t h i s O c c i d e n t c o n s i s t e d o f l e s s t h a n 
400 c u b i c y a r d s o f m a t e r i a l w h i c h f e l l f r o m t h o u p p e r p o r t i o n o f 
t h e c u t i n t o t h e s p a c e b e t w e e n t h e t o e o f t h e s l o p e and t h e 
s o u t h - b o u n d t r a c k , p a r t l y c o v e r i n g t h a t t r a c k , p u s h i n g I t o u t o f 
l i n e , ond f o r m i n g a k i n k w h i c h p r b n b l y was t h e I m m e d i a t e c o u s e 
o f t h e d e r a i l m e n t o f t h e f r e i g h t e n g i n e , I t i s n o t known j u s t 
when t h e s l i d © o c c u r r e d ; t h e t r a c k was i n t a c t when t h e l a s t p r e ­
c e d i n g t r o i n p a s s e d o v e r i t a b o u t 2 h o u r s b e f o r e t h e a c c i d e n t and 
t h e s l i d e may h a v e o c c u r r e d j u s t a s e x t r a 403 was a p p r o a c h i n g 
t h i s p o i n t . A p p a r e n t l y t h e damage done b y t h e s l i d e was n o t 
s u f f i c i e n t t o s h u n t o r b r e a k t h e c i r c u i t s c o n t r o l l i n g t h e - a u t o ­
m a t i c b l o c k - s i g n a l , t r a i n - c o n t r o l , and c a b - s i g n a l d e v i c e s , and 
t h e e n g i n e c r e w o f e x t r a 403 had n o w a r n i n g o f d a n g e r u n t i l t h e 
h e a d l i g h t s h o n e on t h e s l i d e when i t was o n l y a s h o r t d i s t a n c e 
a h e a d o f t h e m , t o o l a t e t o e n a b l e thorn t o s t o p . I t a p p e a r e d 
t h a t t h o b r a k e s on t h e p a s s e n g e r t r a i n w e r e n o t t p p l i e d p r i o r t o 
t h e a c c i d e n t ; o n l y a f e w s e c o n d s i n t e r v e n e d a f t e r t h e e n g i n e o f 
e x t r a 4 0 3 was d e r a i l e d b e f o r e i t was s t r u c k by t r a i n N o , 1 9 2 , and 
t h i s f a & t t o g e t h e r w i t h t h e p o s s i b i l i t y t h a t e n g i n e 403 p l o u g h e d 
u n d e r t h e n o r t h - b o u n d ' t r a c k and p u s h e d i t t o one s i d e w i t h o u t 
b r e a k i n g t h e C i r c u i t s , makes i t e v i d e n t t h a t t h e o n g i n e c r e w o f 
t r a i n N o . 192 had no w a r n i n g o f d a n g e r p r i o r t o t h e t i m e t h e i r 
e n g i n e c o l l i d e d w i t h t h e d e r a i l e d e q u i p m e n t o f e x t r a 4 0 3 . 

An e x a m i n a t i o n o f - c o n d i t i o n s i n t h e c u t was mode by D r . L a d d , 
e c o n o m i c g e o l o g i s t o f t h e B u r e a u o f P u b l i c R o a d s ; ho s t a t e d t h a t 
t h e s l i d e c a u s i n g t h i s a c c i d e n t was a d r y s l i d e due t o s t r u c t u r a l 
w e a k n e s s e s a n t h e s i d e o f t h e c u t , and t h a t s h r i n k a g e o f t h e e x ­
p o s e d b e d s a s a r e s u l t o f e x c e s s i v e l o s s o f m o i s t u r e d u r i n g a 
l o n g d r y p e r i o d p r o b a b l y was t h o d e c i d i n g f a c t o r . I t was t h e 
o p i n i o n o f D r . L a d d t h a t f u r t h e r s l i d e s c o u l d be p r e v e n t e d o n l y 
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by extensive reduction of the slopes, either uniformly or by 
terracing, ond that the latter method would be bettor because 
it would make accessible all parts of the foce for detailed 
inspection end would make €bc strengthening of weak spots 
relatively easy. 

Respectfully submitted, 

W, P. 30RLAI1D, 

Director. 
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