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Sectlon Foreman Goplen stated that he lives at Calypso, and 
his section extends from Milepost 1085, just east of Calypso, to 
Milepost 1095,· just west of Saugus, and includes Bridge AA-438. 
He has ~ force of two men. At about 6:30 p.m. it started to r~in 

at Calypso and the rain continued until about 8:15 p.m. Immedi­
ately after it stopped he took one of his men on a motor car and 
patrolled the track to a point about 1 mile beyond the west limit 
bf his section. On the return trip he met No. 263 at Saugus at 
8.bout 10: 05 p. m. , .and he passed over Bridge AA-438 at about 10: 20 
p.m. He made aD inspection of this bridge from the east abutment 
and noted that the water in the stream was about 6 or 7 feet be­
low the girders at that time; this condition did not suggest any 
possibility of trouble. He continued eastward to Calypso where 
he found water over the track and notified the dispatcher of that 
condition. After he learned of the accident he went to Bridge 
AA-438, arriving there about 4:i5 a.m. At that time water was 
about 2 feet below the girders. He examined the track and also 
part of the bridge deck, but found no marks to indicate that any 
part of the train had been derailed, or thAt any of the equipment 
was c1ragging prior to movement upon the bridge. 

Section Laborer Eastwood, who accompanied Section Foreman 
G·oplen while patrolling the section, corroborated the statement 
of the section foreman and added that they did riot go down under 
the bridge at the time but the water a.round the piers co·uld be 
seen from where they made their inspection and there was no evi­
dence of Bashing a~ound them. 

Section Foreman Shear stated that from 1928 to 1937 he was 
in charge of the section in which Bridge AA-438 is located, and 
during that time the greatest depth of water in the creek oc­
curred in 1935 when it was about 5 feet deep. At that time no 
damage was done to the brldgestructure, nor was there any evi­
dence of scouring. 

R08drnaster Fuller stated that he passed over Bridge AA-438 
in the caboose of a freight train on June 16. At that time there 
was no water in the stream bed and the rip-rap around the piers 
was visible and apparently in good shape. After the accident he 
inspected the tracks east of the bridge, and also part of the 
bri d.ge decl~, and found no mark s to indi ca te thatderailment had 
occurreq prior to movement upon the bridge, or that any part of 
the equipDent had been dragging. 

Division Engineer Ring stated that prior to 1935 there was 
no need for rip-rap at Bridge AA-438 , but in that year more pro­
tection to some of the piers appeared desirable. Consequently, 
100 yards of rip-rap \lvere placed around each of piers land 2, 
and 50 yards around each of piers 3, 4, and '5. This rip-rap was 
rough stone in sizes ranging fro~ derrick rock to one-man rock. 



It was placed by hand and set as smoothly as possible, and, in 
his opinion, should have fully protected the piers from scouring 
or ~a8hing. He thought that the undermining of piers 2 and 3 re­
sul ted \vhen some obstruction brought down by the flood created 
cur~ents causing a scouring action of the water. After the flood 
8ubsi ded the rip-rap was badly scattered and covered wi th sil t. 

Bridge Foreman Shore stated that in 1937 he erected a frame 
bent in Bridge AA-438 just east of pier 3. At that time there 
was very little spalling apparent in the concrete of this pier· 
and in his opinion the wooden bent was unnecessary. In erecting 
this member the bottom sill was placed on the footing of pier 3; 
this footing was flat and rough. The top of the bent was jacked 
in tightly and the rip-rap replaced at the bottom of the pier. 

In8trument~an Glosup stated that he made an inspection trip 
early in 1938, during which he inspected Bridge AA-438. The 
streau bed was dry at the time and the rip-rapping seemed suffi­
cient and properly pIeced. There was no eViderice of scouring 
around any pier. The wooden bent at pier 3, wh:Lch in his opinion 
was not necessary, was secure and in good condition. 

Division Engineer Johnson stated that he was a member of an 
inspection party TIhich made a complete inspection of Bridge AA-438 
in June, 1937. The rip-rapping was found to be adequate and in 
good condition. The frame bent at pier 3 had not been erected at 
that tiRe but as it was listed on the work sheet he gave particu­
lar attention to the condition of that pier. Although there was 
a slight spalling at the top of the pier on the east side and at 
the end of the slab, he concluded that the reinforcing bent was 
not necessary for the safety of the bridge and it was not treated 
as emergency construction but was tal<;:en care of in the course of 
regUlar work. After the accident the frame bent was gone, and 
some of the rip-rapping was one-fourth mile south of the bridge. 
He stated that he is authorized to spend any money that is neces­
sary to correct unsafe conditions as they become apparent. It 
was his opinion that tbe accident was caused by the undermining 
of the north side of pier 2 and the east side of pier 3. 

Assistant Chief Engineer Middleton stated that at the time 
Bri(lge AA-438 was buil t the drainage area of Custer Creek was es­
timated to be about 208 square miles. This area is approximately 
22 mt1es long and 10 mile. wide, but a map recently secured from 
the County eurveyor shows the drainage area actually to be about 
160 square miles. Such information as was available at the time 
of construction indica.ted tha,t the high water mark was about 8i 
feet below the elevation where the low steel of the structure was 
placed. At that time the lowest point in the bed of the stream 
was about ll~ feet beneath the low steel. The report covering a 
survey made in 1913, to assist the chief engineer in deciding upon 
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the type of structure to be erected, did not indicate that test 
pits had been dug, but it did state that there was a gravel foun­
dation supporting some gumbo. The ,engineer ~lO made the survey 
,had been working in that territory for several years and was 
qUite familiar with it. He was also in charge of the construc­
tion of the bridge and his construction report shows that the piers 
and abutments rested upon gravel, and that rip-rapping was placed 
around the face of the east ,abutment and aro1..1.l1o. piers 1, 2 and 3. 
At the time of erection the bridge conformed to specifications of 
the A,merican Rail way Engineering Association for Cooper IS E-55 
loading; however, since that time the design of steel structures 
has been changed in minor details and the rat~.ng of the component 
parte of the girder spans now varies from the low of Cooper's E-79 
to a high of Cooper's E-122 based upon ~he A. R. E. A. rules of 
1936 for rating eXisting structures. The relnforced-:concrete 
slabs rate as Cooper'$ E-67 under A. R. E. A. design sp~cifications 
of 1935, whereas the 8-2 engines are equivalent to Cooperls E-61 
locomotives. The factor of safety is in excess of 3 for the 
structure and in excess of 2 for the piers. When the purchase of 
these new locomotives was under consideration it was necessary to 
determine whether the structures on each division were safe to 
handle them. Extensive 0.1 tera,tions v,rere necessary on some divi­
sions but the check-Up did not indicate necessity for strengthen­
ing the bridge involved in this accident. Engineer Middleton 
stated that the spalling of the concrete of pier 3 was not suffi­
cient to reqUire the erection of the wood8n bent. This bent was 
adequately secured to the structure by being wedged under the 
slab so as to support some of the weight. In his opinion the 
bridge Was adequate as to design and was structurally safe; there 
was no overloading or overstresRing. The trouble was caused by 
rainfall of cloudburst proportions, much in excess of any that 
had been experienced before or might be anticipated at this place, 
the water reaching the bridge in such volume and with such veloc­
ity as to scour the rip-rapping to the bottom of the footing, 
causing piers 2 and 3 to settle. He thought that when the loco­
motive reached the structure the bridge was still intact although 
the upstream noses of piers 2 and 3 were undermined. When the 
weight of the locomotive reached pier 2 the locomotive was tipped 
to the right. The slabs in spans 3 and 4 collapsed. as pier 3 
tipped, and the locomotive struck the north slab of 'span 5 between 
the iocomotive boiler and the cylinder. Lower portions of the lo­
comotive struck and destroyed piers 4, 5 and 6 and the west abut­
ment. The rail which had penetrated the front end of the engine 
was of the guard-rail type. After the accident he mo.ae an inspec­
tion of the upper reaches of the watershed of Custer Creek. He 
found that water in the creek had been flowing greatly in excess 
of normal depth and had been overflowing its banks. He estimated 
that in ~ome places the water had been 12 feet deep ~nd 3 feet 
above its banks. Tnere were ,indications that the veloci ty of the 
water was sufficient to carry a considerable amount of silt. 
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There are curves in the stream in the vicinity of the railroad 
and at some of these curves the.high water mark on the outside of 
the curve is between land 2 feet higher than on the inside of 
the curve. The information which he gathered during this inspec­
tion confirmed his opinion that an unprecedented amount of water 
had produced a condition at the bridge such as had never occurred 
there before. As a result of the scouring of the stream bed, 
pier 1 settled li feet at one end, pier 2 settled almost 5 feet, 
and pier 3 about 4.85 feet. To his knowledge, there had never 
been any case where money was not provided to take care of any 
work that was considered necessary for safety., 

Claims Adjuster Slea~in stated that on June 20 he followed 
Custer Creek upstream for 8 miles, exploring the higher ground 
in that area, and he was .convinced that there had been no run-off 
from the slopes into the creek for at least 8 miles north of the 
riilroad. On June 21 he explored the headwate~s of Custer Creek 
and its various tributaries, passing through several watersheds 
lying south of Custer Creek watershed and crossing the heads of 
various creeks; he found that on June 18 a Government dam had 
been washed out near the head of Mustard Creek, which lies about 
8 miles west of Custer Creek and also that at the same time a dam 
about 16 feet high had been washed out on Physic Creek which 
flows into Custer Creek and was located about '9 miles east and 3 
miles north of the Government dam. The limits of the cloudburst 
appeared to include practically all of the nort~-portion-~~~Cu~ter 
Creek watershed; water marks visible on trees and the surface of 
the ground indicated that the water of the streams had been flow­
ingwith great rapidity and very high, ignoring natural channels. 
Large areas of the top sod had fallen after the water subsided, 
indicating heavy cutting of channel -banks. One gUlch bore evi­
dence of being badly washed and a new head started within approx­
imately 200 feet of the top of a hill, indicating that there had 
been a terrific wash of wnter off the top of the hill and within 
that 200 foot area. 

Several residents who had lived within the watershed of
 
Custer Creek the past 25 or 30 years stated that the storm of
 
June 18 Was the most severe of any in that Vicinity during those
 
years. Frank Hamlick, residing about 19 miles northwest of the
 
point of accident stated that at about 4:30 or 4:45 p.m. a heavy
 
rain began to fall which lasted until 6:15 p.m. About 8:45 p.m.
 
another heavy rain co~~enced. He said that there was thernost
 
unusual movement of clouds in the distance that he had ever ob­

served, appearing to be d cyclone. At about 9 p.m. a cloudburst
 
struck in the vicinity of his ranch. The downpour lasted about
 
15 or 20 minutes after which it rained moderately for about 10
 

. minutes. The following morning he found that about 6 inches of 
Yvater had accumulated in a sprinkling can; this can was 10 inches 
in diameter and 11 inches deep with one-half of the top perman­
ently covered with tin. This sprinkling can Was empty when he 
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finished using it just previous to the first storm. He stated 
that he considered this to be the worst cloudburst occurring in 
that vicinity during his 33 years of residence there. 

Henry Haughian, a rancher who had spent his entire. life 
within the Custer Creek watershed, stated that on June 18 he was 
a.bout 13 miles northwest of Bridge AA-438. At about 5 p.m. there 
was a fall of rain with considerable hail. This storm resulted 
in some wash of sagebrush and trees into the creek. After this 
storm he inspected a 16-foot dam constructed across a tributary 
of Custer Creek and found the creek above it filled with water. 
Another heavy shovver broke bet'iveen 8: 30 and 9 p. m. after 1Nhich 
he again inspected the dam and found one end. vW.f3hed av1iay, empty­
ing the impounded water into the creek. Within about 15 minutes 
a third storm, which was a cloudburst, occurred and rain contin­
ued for a considerable length of time. All water holes and the 
Various tributaries of Custer Creek in the vicinity were filled 
by the first storm and in the second 2nd third storms the run-off 
was very rapid. The following morning he covered several miles 
of the watershed and caw evidence that creeks and coulees had 
contained the highest water in his memory. 

Another rancher told of becoming marooned and haVing to 
spend the night on the bank of a creek, emptying into Custer 
Creek, due to a highway bridge being washed away; this was about 
15 miles northwest of the point of accident. 

Discussion 

Custer Creek, the stream spanned by Bridge AA-438, is a 
small stream about 25 miles in len~th which flows into the Yel­
lowstone River about 2,500 feet so~th of the railroad; it drains 
an area of about 160 square miles and is practically dry Qbout 
nine months of the year. Bridge AA-438 had been in service for 
more than 24 yeal's, twd no trouble due to high v.:a tel' had. been ex­
perienced at this point prior to the time of the accident. None 
of the employees interrogated hD,d preViously seen more than 3 to 
5 feet of water at this bridge and it had neveT been necessary 
to issue train orders warning trains of high water at this point. 

The investigation disclosed that between the hours of 4 p.m. 
and 10 p.m. on June 18, three heavy rains, one of cloudburst pro­
portions, occurred in the Custer Creek watershed in an area sev­
eral miles distant from the railroad. As a result of these 
storms the water in Cust~r Creek and its tributari'es was the 
highest it had been in the past 25 or 30 years. The run-off was 
rapid and was enhe.Dced by impounded water in reservoirs being re­
leased when dams were washed out. The current in Custer Creek 
was very swift, as indicated at bends in the channel where the 
high-water mark on the outside was as much as 2 feet higher than 
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on the inside, and further by the fact that pieces of rip-rap 
weighing hundreds of pounds were dislodged from their locations 
around piers 1, 2 and 3 and taken a considerable distance dovm 
the stream. 

Prior to the accident a train order had been issued contain­
ing the information that heavy rains were reporte~ and section 
men were patrolling the track for a considerable distance on 
either side of Bridge AA-438. 

When No. 263 crossed the bridge at 10:15 p.m. the water was 
about 3 or 4 feet deep and the crew of that tl'atn found the 
bridge to be in nor-mal alinement and surface. When trackmen in­
spected the bridge about 20 minutes later the water was about 6 
or 7 feet below the girders. mIen No. 15 reached the bridge at 
12:35 a.m. water in the channel was about 20 fe~t deep. 

Since the engineman and fireman of No. 15 were killed in the 
accident there is no direct evidence'as to the alinement and sur­
face of the bridge when No. 15, entered upon it; however, the train 
was running at normal speed, so far as known the headligllt was in 
proper condition, no brake application was made while the engine 
traveled the distance of 700 to 800 feet in which the engine crew 
could see the bridge, and there is no doubt, therefore, that the 
bridge @peared normal in alinement and surface as the train ap­
proached it. The derailment was toward the upstream side of the 
bridge and apparently occurred at pier 2. From the evidence it 
appears that the upstream ends of the footings under piers 2 and 
3 were undermined due to the scouring action of the rapid current 
and the track under the weight of the train inclined toward the 
upstream side SUfficiently to derail the train; displacement of 
the piers and the momentum of the train resulted in the destruc­
tion of the br:1.dge. After the accident pie-r 1 was tl;lrned about 45 0 

from normal posi tion; in D.ddition, rier 1 settled 1~ feet at one 
end of its footing, and piers 2 and 3 settled almost 5 feet. 
Piers 1, 2 and 3 were either in or near the normal channel. The' 
rip-rap was scoured away from these riel'S. From the position of 
piers 2 and 3 it is evident that there was considerable scouring 
along the-adjacent sides of the footings; however, the positions 
of the derailed cars in the stream bed may have contributed mate­
rially to this scouring action after the accident occurred. Since 
none of the water passed back of either abutment and did not go 
above the lowest part of the through-girder spans, it is apparent 
that the opening under the bridge was sufficient for even the ab­
normal volume of water a~ this time. 

The testimony was to the effect that the brid~e conformed to 
specifications of the American Railway Engineering-Association. 
Under the present method of rating structures the component parts 
of the girder-spans vary from a low of Cooper's E-79 to a high of 
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Cooperls E-122, and the reinforced-concrete slabs of the struc­
ture meet 'Cooper's E-67 design. The heaviest locomotive to oper­
ate over the bridge was equivalent to a Cooper's E-6l rating. 
From these facts it is evident t4at Bridge P~-438 structurally 
was adequate as to design for the traffic it was required to sup­
port.The factor of safety was in excess of 2 for the piers and 
3 for the remainder of the structure. 

The investigation disclosed that several months prior to the 
accident a wooden bent was installed at pier 3; it does not ap­
pear that the use of this beht had any bearing on this accident. 
The footing of pier 1 extended 9i feet below the normal stream 
bed, vlhile the footings of piers 2 and ;3 extended 7 feet and 4'~ 
feet, respectively, below the normal stream bed, and all rested 
on gY'avel which proviCL.ed a b-earing S1.H".J.~e adequate to sUpPOTt the 
weig.ht of ·the bridge Dnd any superimp-oeed load. Si_nce tb; rip-'­
-rap .·was· displaoed and the' foo tings of t~he piers ·s-coured to Bu·en ... 
an__ ext-ent that they -were dipplaced from tileir normal ~{)(':.::ttons, 

it, i.e -ev:tdent that the footings did not extend far.-eno-1..J..gLJ)elow­
'the--streambed.far such a volume -of rapidlYlnoving IT\ca.tB-r--a~was. 
J.:IlvoJ:ved. in thi s instance.... 

Concl u-s1..{) n . 

This' B..cC'ident Was. caused. bytheundersining of the· pi.e:-rsof -­
..a· br-i.dge, due to a cloudburs t .. 

Directcr. 




