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November 30, 1939. 

To the Commission; 

On September 10, 1930, there was a derailment of a passen
ger train on the Boston and IJo Ir.e Railroad at Portsmouth, II. H . , 
which resulted in the death cf two employees. The investigation 
of this accident was made In conjunction with a representative 
of tho Hew Lampshire Public Service Commission. 

Location and hcthod of Operation 

This accident occurred on that part of the Portland Division 
which extends between Beverly, Pass., and Oak H m , Maine, a dis
tance of 84.32 miles. In the vicinity of the point of accident 
this is a single-track line over which trains are operated by 
timetable, train orders, and an automatic block system. Klttcry 
Junction, Maine, and Portsmouth, N. H., lie east and west, re
spectively, of Plscataqua River and are joined by Bridge 57.23, 
which spans the river and is 1,550 feet in length. The accident 
occurred near the center of the bridge at a point 0,000 feet east 
of the station at Portsmouth. Approaching the point of accident 
from the east there Is a 7°30' curve to the right 330 feet in 
length, which is followed In succession by a tangent 105 feet in 
length, a compound curve to the left consisting of 3°30' curvature 
a distance of 405 feet and 1°5C' curvature a distance of 204 feet, 
and a tangent 1,100 feet in length extending practically to the 
west end of the bridge; the accident occurred on this latter tan
gent at a point 4G0 feet from its east end. The grade for west
bound trains is 0.72 percent descending a distance of 1,244 feet, 
which Is followed in success-" on by o vertical curve 400 feet In 
length, on which the accid-rt occurred, a 1.50 percent ascending 
grade a distance of 400 feet, and a vertical curve extending to 
the west end of the bridge. 

The track structure consists of 85-pound rail, 33 feet in 
length; It is single-spiked and tieplated; the bridge is pro
vided with 85-pound guard rails which are spiked on each tie. 

The bridge is composed of one draW span, seven truss spans, 
and trestle construction. There are 151 pile bents and 84 strin
ger spans. The truss spans are numbered consecutively from the 
west end. The east end of the draw span is located 354 feet from 
the east end of the bridge. The accident occurred at truss span 
4, the east end of which was located 919 feet west of the east end 
of the bi'idgc. 

Truss span 4 was supported on the west end by pile bents 25, 
25-1/2, and 26, having a total of 36 piles, and on the east end 
by pile bents 27, 27-1/2, and 28, also having a total of 36 piles. 
Each pile was constructed of two 45-foot ook timbers, with a min
imum of 18-inch butts and 12-inch tips, spliced together at their 
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butt ends to provide a pile of sufficient length and stiffness 
for the depth of water encountered. The piles were driven to 
refusal, which was a "distance of from 8 to 10 feet in the river 
bed. Tenons were cuL in the tops of the piles, and heavy timcers, 
which formed girder caps, were bolted on either side. On some 
of the bents rider caps rested on top of the girder caps, on top 
of which wore truss bearings of varying thickness, and bolster 
blocks rested on ton of the bearings; the ends of the trusses 
rested on the bolster blocks. 

The truss span involved was a Howe truss; the upstream and 
downstream trusses each were 84 feet In length and were of the 
usual construction for this type of truss. The bottom and the 
top chords each consisted of four longitudinal t j jr i -rs 8 inches 
by 1G inches, laid horizontally and parallel to eacn other and 
separated by spacing blocks. Th.. two chords were secured to 
each othe-" by heavy steel rods and wooden diagonals. The entire 
assembly of eacn truss was covered by wooden housing to protect 
it from the weather. Large timber floor beams extended from one 
truss to the other; thc;y wore not fastened to t'ae trusses, but 
there were steel rods under the floor beams which connected the 
two trusses and provided some degree of lateral stability. The 
track structure rested on k e y e d stringers, which In general rested 
on such sills and blocking as were necessary to compensate for the 
different elevations of the pile bents. The downstream truss was 
renewed In 1919 ^nd the upstreen.i truss in 1935. At this latter 
tire all floor beams were renewed, and the downstream truss was 
inspected and adjusted; also, tie bolster blocks were renewed at 
all four corners and the housing was renev.ed. 

At tho time of the accident the Frederick Snare Corporation 
v/as constructing a new two-"1 evel bridge, south of Bridge 57.23, 
designee! to carry trains cn the lower level and highway and pe
destrian traffic on the upp , v level. The new bridge Is to be a 
steel structure supported on concrete piers; in the immediate 
vicinity cf the- point of accident the center line Is 60 feet down
stream from the center line ol the railroad bridge. Caissons were 
being used in the construction of piers for this bridge, and the 
caisson for pier 17 had been placed in the desired location on 
August 29. This caisson, which v/as 30 'feet wide, 72 feet long, 
and 76 foot high above the cutting edge, had been partly filled 
vaith concrete at the time of the accident, the to'/ 1 w-rh,ht then 
being approximately 4,200 tons. It had been secure OL in position 
by means of 50-ton concrete anchors. The cables leading from the 
upstream corners of the caised- passed under truss span 4 to 
anchors upstream from Bridge 57.23, and cables from the downstream 
corners extended to anchors downstream. The downstream anchor 
nearest Ikrtsmouth was a double anchor. The cables were of plow 
steel and were 1-1/4 inches in diameter. Breast anchors, one on 
each side of caisson 17, also were provided; these were 30-ton 
anchors secured by l-l/5-ircli cables. In addition, on the Ports
mouth side, anchorage was provided by means of a 1-1/8-inch cable, 
which extended from the two west coia.ers of caisson 17 to and 
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around caisson 16, located west of caisson 17. A 2-ton v,eight 
was placed at caisson 16 to hold the cable on the bed of the yivcr. All these cables extended upward from their various 
anchors end were fastened to caisson 17 by a block-and-tackle 
arrangement at points approximately 45 feet above the cutting 
edge. The river at this point Is approximately 60 feet deep at 
mean low tide. The average tide in the vicinity of the point of 
accident is from 8 to 10 feet; the average rat: of flow is about 
5 miles per hour. 

Train movements over Bridge 57.23 arc governed by semi-auto
matic signals of the 2-arm, 2-position, lower quadrant type, end 
arc approach lighted. Signal P578, en absolute signal, governing 
west-bound movements, is located 1,598 feet east of tie bridge; 
the next westward si< nal is signal P576, which is located on the 
bridge at a point 2,238 feet west of signal P578 and 185 feet 
east of the point of accident. Tnese signals function as a part 
of the automatic block system, and, in addition, may be placed in 
stop position by the operation of a lever when the drawtender de
sires to open the draw span. 

A speed sign, located 260 feet east of the bridge, provides 
that enginemen will u.se l-i/2 minutes in crossing the "bridge. 

There had been Intermittent squalls of rain. There was a 
strong wind and the weather was cloudy at the time of the acci
dent, which occurred at 7:10 p. m. 

DcscriptIon 

ho. 2020, a west-bound passenger train, consisted of three 
coaches and one combination baggage and smoking car, in the order 
named, hauled by engine 3666, and was in charge of Conductor 
Storer and Engineman Bcattlc. All cars were of steel under-frame 
construction except the third car, which was of all-steel con
struction. This train departed from horth Berwick, la'aine, 17.77 
miles east of Portsmouth, at 6:46 p. m., according to the train 
sheet, oil time, proceeded upon Bridge 57.23, and was moving at a 
speed of 5 to 7 miles per hour vhrn truss span 4 collapsed under 
the engine. 

The engine, tender, and first car dropped into the river and 
were submerged to a depth of about CO feet. The engine was found 
on its left side with its front end close to the piles which had 
support, d the west end of the truss span and. its rear end extend
ing diagonally upstream. The tender, also on its left side, was 
practically in line with the engine. The first car was in upright 
position, practically parallel with the river bed, and its nearest 
end about 100 feet upstream from the original location of the span 
The upstream truss remained in place for a few hours after the ac
cident and then disappeared into the river; it had not been locate 
at the time of this investigation. 
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The employees killed were the enginemen and the fireman. 

Summary of livid once 

Conductor Storer stated that at North Berwick the air bralcŝ i 
were tested and they functioned properly. No stops wore made <. n 
route. East of KIttery Junction the speed was reduced to aoout 
25 r'les per hour to comply with a slow order; the train proceeded 
upon tin r ride c at the usual slow speed., and v/as moving at e\ speed 
od G or 7 miles per hour whon he felt ^n emergency application of 
the air br~kes as though an air hose had burst. The accident 
occurred about 7:10 p. m. K1 stated tkat his crew bad just made • 
an eastbound movement on No. 2021, with the ns _ne c quipnc n W leav
ing Portsmouth at 5:15 p. m., at which tune it mm s daylight. he, 
together vith the- baggageman L nd the bT\ak< man, 3tood on the rear 
platform of the rear car and lie eb.el not notice any unusual move
ment od the train at any tl w vhilc crossing the bridge, and there 
was no indication of anything unusual ubout the condition of the 
brldg.. , Pie observed that c . Lsson 17 was standing in its proper 
position In line with the ether caissons. lie did not observe the 
location od the caisson at the time of the accident, but several 
days after the accident he ebscrv-d that it was east of the loca
tion In v hi oh he lead s c m it prior to the accident. 

The statements of Bogra^ema ster Ge< and Brakeman Clalfy cie-
V-. loncd nothing additional of importance, except that Brakeman 
Claffy estimated the sp >cd of his train to have been 5 miles per 
hour at the time of the accident. 

Drav.tender Hayes, on duty from 5 p. m. to 11 p. m., stated 
that he was at his chanty, located east c-f the draw span, J/hme 
No. 2021 passed over the bridge, at which time he observed no tiling 
wrong with the train a .id that the signals were1 functioning proper!; 
He w is down on the pi,.r of the draw spar, when he heard No. 2020 
approach, and he r, turned to his post. Tin headlight of this 
train was burning, and soon after it passed he heaiel a sound as 
though the brakes had become apmlaca. He saw that the train had 
stopped; t someone vhe apprcacheo informed him that the engine 
and fii-'st car had gone into thr r i v r . he did not observe the 
position of che signals, but his lever v.as in .normal position. 
When he ""ent cn dutv that afternoon cais eon 17 appeared tc Dc in 
its normal position. At no time lead, he occasion to go west of 
the draw span. ddifiemi or twenty minutes after the accident, 
howcv, r, he ana tha e the caisson had. reoved nearer to the Kith, r y ^ ^ 
slmre. There was a strong vind, coming in squalls,' from the souSP 
easbj and the Incoming tide va s running strong. 

Drawtendcr oil]lams, on duty from 7 a. m. to 5 p. m., stated 
that at necntimc he walked westward from the draw span toward 
caisson 17, and at that time it v/as on en even keel and In line 
with the ether caissons. he did not notice any movement cf the 
caisson during the cloy, and he did not see it again until the 
morning after the accident. 
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Track Supervisor Leavitt arrived, at the east end of the 
bridge about 0 p. m. be inspected the track and equipment and 
found nothing wrong; there was no evidence that the train hod 
been derailed prior to the collapse ef the bridge. The water 
was high and the current was unusually swift. At that time 
caisson 17 was directly opposite bent 27, having moved eastward 
the lenpth of truss span 4, and it was at a 45-dcgrec angle to 
the center line of the nev bridge. The track on the bridge is 
inspected d^ily except on Sundays, and he had last been over the 
bridge en Friday, September 8, at which time he observed nothing 
unusual. 

Division Engineer Archibald arrived at the scene of accident 
about 1-1/2 hours after its occurrence, and at that time caisson 
17 was still swinging a few inches with the tid" and on on even 
keel. Lenta 27, 27-1/2, 'and 28 were found tc have been pull ed 
eastward a maximum cf 18 feet on the downstream end, and divers 
found two sets of cables, hcs. b and G, bearing tightly against 
tilt bent and embedded to a maximum depth of three-fourths Inch 
in the piling. After tracing cables 5 and 6 under the water it 
was disclosed that one set extended to the northeast corner and 
the other set to the northwest corner of caisson 17. The caisson 
hod drifted nearly 80 feet eastward from Its original position. 
After tracing cables 5 and 6 in the opposite direction it was 
found that cable 5 came cle-e to the buoy over an anchor, 'hile 
cabl-- G led to an obstruction vdiich was discovered to be the 
first car in the train. Cable 7, which lead extended from caisson 
17 around caisson 16, had been broken, having failed at the north 
wc°t corner of caisson 16 and having started tc fail at the south 
west corner. The broken ends ef this cable were sharp as if the 
cable had failed suddenly; there were practically no marks of 
abrasion or chafing. From his observations and the Information 
furnished by the divers, he concluded that when caisson 17 moved 
out of position upstream cables 5 and 6 pulled upon the piles 
"upncrtlng bents 27, 27-1/2, and 28 and pulled them from beneath 
the truss bearing, leading no b' aring for the corner of the down
stream truss en the east end. Ho thought the truss would have 
r A R I A Inert In place until some load was placed upon it, and that 
the engineman would have bean unable to detect anything wrong 
until the engine reached the span. The divers found a portion of 
the truss on th: downstream side cf th r bridge and under it was a 
cable, apparently cable 8, the one lea-'ing to the breast anchor 
on the west side of caisso 1 17, although it had not yet been 
trace el the entire distance co the anchor. The caps on all the 
bents under the downstream truss of snan 4 were in such condition 
that they die not need immediate attention; the blocking was in 
good condition, although there was ona spot under a bearing which 
allowed seme decay. The piling under water is inspected by a 
diver every 2 or 3 years; the housing for the trusses is removed 
every 2 years for detailed examination of the trusses, including 
the adjustment of all rods and bolts. The remaining portions of 
the bridge arc Inspected annually by the supervisor of bridges 
and braidings, semi-annually by the bridge inspector, and almost 
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drily by the foreman carpenter. The lest inspection of truss 
span 4 was RT.de in July, 1057, rnd cf the piling In September, 
1G5C. The i rsb semi-annual inspection v/as made by the bridge 
Inspector in March, 195C, and tin last inspection by the super
visor of bridges end. buildings v/r s , ,ade in August, 1959; the 
foreman carpenter inspected the bridge on the d:y prior tc the 
recede at. As a result ef the last pile inspection, no piles 
- . A R E relieved in the bents supporting truss span 4, ~s there v/° s 
a sufficient nu iber cf good piles to supmerb the Iced adequately. 
Subs . qu< mt to the accident en examination oi the piling v/e s mode, 
rhlch disclosed th" t tier,, had been nc material change in its 
condition from the time of the inspection in September, 1955. 

Diver gclntyre, employed by tla. re lire, el company, steted 
that fell''vina the occurrence of the accident lie '-ade an uncle r-
vater ir.spe ctien of conditions end found that cables 5 end 6 
veer, pressing tightly t g; Inst th' pile s cf bene 27 end mare em
bedded to • depth e f" one -half the diameter of the cedeles; the 
cablet veerm in e,c c d condition _xccpt cm. strand va s broken in 
ceble 6, vhich at thet point consisted of G strends. Tracing 
tin cobles i rore caissen 17, he found that they extended along 
the fac of th, piles of bent 27 and cress d each ether about 
the t, nth mile; cable 5 extended teward its anchr, but cable 
6 angle.di d"vnward tmaid the rivei'bed end va s found to be held 
under thm eouth truck ef thi first car of the tr nin, which car 
am d f, lien int'N the river and vm s standing upright on the river
bed, hxmoine ticii at the ground line of bent 27 did not reveel 
that any cf the pile s lia.d be i n bre ken, rnd insnectic n of caisson 
17 di'l not reveel any marks or abrasions that would iadicat it 
hod serened er secured aeainst arar obiect. The eiminc v/as f m m d 
lying en its left side en the riverbed., vith its front end about 
5 feet fr -m bent 26. IV marl: on the engine to indicate th" t it 
he '"> c aae in contact vith n ceble 1 hen it drrpped into the river 
we s feund, and he did n~ t film'1 meg p. rticn ef the bridge under 
tl e eginc. lie entered, the engine cab z rid found the bre ke valve 
In i lergency pesition. The piles of bent 26 vei' in upright 
p-sition, and el the ugh the bark had. been scraped eff, they did 
not appear to have been struck by the engia.. A pcrticn of r 
broken truss v/as found cn the Jovnstrcem side- -f the briclg near 
bent 26; the timber of this truss v s in geed condition. 

0. d. r~rris, an independent diver vhe v/r s employed by the 
railrcm. comp"ny en September 11 tc assist in th- underwater in
spection ef conditions r~ t the point r d tccident, stated that th 
current in the Plscatrqua River i,"s very strong, that cn the inco" 
ing tide it P U L L E toward tim east £ h re, a d en the ebb tide it 
pulls tcvaro the vest shore. His inspection did net reveal any
thing additional except u.add.r tvm portions C'f a cruss en the d.ov/n 
stream side of the bridge near tho vest end of span 4 he found a 
cable, vhich was slack; it led tc emsscn 17, but he oculJ n^t fo 
lev/ it westward is it wr s embedded in the s. nd . Although the bark 
had. been scr-pcel off the piles cf bent 2C at a point about 10 or 
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f a t fran the bcttnm, hn observed nothing to indicate that the 
nginc hart struck this hint .as it dropped into the river. 

hnglrccr of Structures dupiy stated that ho arrived at the 
scene of accident on the nomine fc] lowing its occurrcnc, and 
after his examination and after hearing reports of the divers 
it appeared to hin eha t when the caissen broke free freaa coae 
of its i earinga it wr" a forced nor ess the strean by the action ef 
v a âel en eidt; then the anchor cables pulled against the b-nts 
at the oaat end of tic span ene pulled then ^ut. He found no 
cenditian of the timbers that cculel hav. caused or contributed 
to the accident. He stated the"1" if the eha/nstra am truss itself 
had broia n at some point, bcth ends . f It would haTTe bean pulled 
in ancl the engine and truer, -mull have droop,,.' .main th river en 
ton of c.holes b and 6 a . i 1 pinn. e1 linn ioae, r that th. y would 
not have t n n against the, b.nta if th truss and r ngino had fallen 
before cahuaan 17 ha.-j eiove e o:t oj- -\\,; position. incer Chippy 
stated that he ha 1 been -nre or h, a familiar \ I th this bridge 
since 1890. The capacity of aruss i nan 4 has boon computed under 
his direction and it was found tc D, ample for the riaxi.nuj' loads 
permitted, which were P-3 passenger engines, k-8 freight crgines, 
and HiIne Central engines 701 and 70?. 

f olIow£ 
total weights of tlnsc engines and their tendera arc as 

Passenger 1-3 . ...... 137,800 pouneh 
Freight K-E 898,200 M 

Paine Central engines 701 and 702..312,200 " 

hngine 5006, the engine involved, \;ne of the 4-6-2 tybe, a 
P-2 'n^ine, and ita, v,eight was as foilcwa: 

Drivers . 157 , 850 pouneh 
fetal w;ight of erigine 2^9,300 
Tender loaded. . 145,000 
Tot o1 wa i ght o f ,n gIn e -nd t a nd e r..394,3 50 

!f 
1! 

IT 

Trues suan 4 o a r . desinned lor Ceaocr'a E - ^ C rating, and engine 
3666 was equivalent to an E-44 rating; th- P-5 and the K-8 with 
booster, an E-46 rating; and the ho m a Central engines an E-50 
ratine, an increase in load over the design load of 25 percent. 
It is the practice to increase the design loads on their bridges 
about 50 percent without any reduction In speed. In this par
ticular case, so far as the trusses themselves were concerned, 
he would have approved on F-50 rating; but, on account of the 
piling, he would not have approved such loading for the bridge 
as a who!e. 

Consulting Engineer Iaoore, specializing in structural work 
and bridges, examined the bridge at the request of the railroad 
company. It appeared to him that the piling had been pulled back 
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at the east end and the hearing had slid out from under the down
stream truss. Computations as to the stresses in the truss span 
and the unit stresses of the different parts indicated that the 
loading was well within safe limits. lie said the load on it 
could be doubled without causing failure. Examination of truss ^ 
span 5, built at the same time and of the same material as truss 
span 4, showed that it was in good condition; therefore, it 
S C E-mea a reasonable conclusion that span 4 also had been in good 
condition. In his examination he found none of the timbers at 
the ends of span 4 in such condition from rot or other causes as 
to irducc them to give way under the loads placed upon them, and 
he observed nothing improper in the construction of the bridge. 
In his opinion, based upon his observations and the statements 
of the various witnesses, the accident was caused by caisson 17 
pulling the upstream anchor cables 5 and G against bent 27, which 
in turn was pulled from under the corner of the downstream truss 
on the east side; the bearings on the Portsmouth side indicated 
that the tiuss on that end had tipped downward. Ke said that the 
truss would not fall as 0 result of bent 27 being pulled from 
under the truss bearing, as there was considers ble bearing sur
face on the other three corners of the truss. 

Foreman Bridge Carpenter Libby stated that the last work he 
performed on truss span 4 was to renew some ties early last earing, 
he went over the bridge on the' day prior to the, accident and he 
considered it to be in good condition. 

Engineer of Signals and Ik legraph Muller stated that the 
signals In the vicinity of the point of accident were tested at 
8:30 p. m. on the day of the accident and again on the next day, 
and all circuits and apparatus were found to be in good working 
order. 

E'E .-atchmen Gustafsen, Nerryficld, and Hart, employed by the 
Frederick Snare Corporation, were on duty at the time of acci
dent, but did not witness its occurrence. watchman Gustafsen 
cross,'.,d the river in his motor boat shortly after going on duty 
at 5 p. m. and at that time he cbserve:d that caisson 17 was in 
its proper position. He was in his boat near the Lattery side 
at the time of the accident. Watciiman Merryf iel d, located on 
the Portsmouth aide, stated that about 6:30 p. m. he walked out 
on T H E bridge on the old highway side, turned on four spotlights, 
and flashed one against caisson 17, at which time it was in po
sition. He returned to the Portsmouth side, then heard the 
engine whistle as the, train approached the bridge, and saw the 
signal on the west siele of T H E bridge change from gree-n to red; 
then he heard a crash. katchmen Hart, located on the Klttery 
side, stated that he saw the train, with the headlight burning, 
approach the bridge at a low rate of speed. 

Assistant Superintendent of Construction Manning, of the 
Frederick Snare Corporation, stated that the 50-ton anchors 
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were connected with caiscon 17 by two cables fastened to a 
U-bolt in the anchor by uccas of a triangular plabe contain
ing sockets for holding the ends of the cobles; at a point 
about 30 or 40 feet from the crisson end the cobles were fas
tened to another triangular plate, which in turn was shackled 
to a 3-sheavc block, with six lines of cable leading from this 
block to another 5-sheavi. block at the corner of the caisson, 
the latter block being fastened to a plate at that point. The 
cable making up the six lines between the two 3-sheave blocks 
then led up over the top of the caisson to a connection v/ith 
3 drum-engines, the entire arrangement being such that by ad
justing this cable the caisson could be kept in proper position. 
No difficulty had been experienced with caisson 17 and the anchors 
had held properly at all times, his Inspection of caisson 17 sub
sequent to the accident showed it to be in the position previously 
described. The breast anchor attached to cable 8 on the west side 
ana the downstream anchor attached to cable 1 had been dragged 
eastward. Examination of the broken cable which had been around 
caisson 16 showed that the cable had been broken at one corner as 
a result of sudden shock, while on the downstream corner all but 
two strands of the cable had been torn; this cable appeared to 
have been pulled or dragged. No material of any kind had been 
placed between the cable and the corners cf the caisson, but it 
was his opinion that this did not have anything to do with its 
failure, as the material of which the cable was composed was 
harder than the soft iron of which the outer shell of the caisson 
was constructed. This cable was fastened originally to the cais
son at only the downstream corner, but subsequently was tied to 
both corners so that it could be used in adjusting the position 
of the caisson. He thought it would have required from 15 to 17 
minutes for caisson 17 to drift from its original position and 
drag its anchors to the point where subsequently it was found. 
He stated that cable 6 leading to the upstream anchor on the west 
side originally cleared the pile bents of the railroad bridge a 
distance of 5 or 6 feet, and that cable 5 leading to the upstream 
anchor on the east side cleared the cast bent about 40 feet. 

Vice President Cremer, of the Frederick Snare Corporation, 
stated that studies of the currents at different stages of the 
tide v/ere made for the purpose of determing the action of water 
at each of the oier sites. Detailed calculations then were made 
as to the stresses that would be caused in the caisson itself as 
a result of the impact of the currents on the shell of the cais
son. A detailed survey to determine the exact location of the 
pile bents of the railroad bridge also was made to ascertain in 
which direction lines could be run to upstream anchors; the other 
cables leading downstream and also toward each shore were so 
located as to bolance the various forces and keep the caisson In 
equilibrium for different stages of the tide. On September 10, 
caisson 17 weighed approximately 4,200 tons and at low tide it 
v/a s on the bottom with the cutting edges probably not penetrating 
the streambed more than a few Inches, and at high tide the caisson 
v/ould float. Subsequent to the accident he ordered that a hole be 
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cut in the caisson to ground II. On the morrilr.fo oh 3cptember 
12 he found the caisson on the river bottom toward the Kittery 
shore, approximately 10 feet lover on the downstream end than 
on the upstream end, and shewed at an angle of about 50 degrees 
from normal. From his observations he concluded that the train A 
had fallen on or jarred cables 5 and 6 in such way a j to place 
excessive stress on cables 7 and 9, which led around caisson 16, 
causing the cable to bre:h and permitting ceisson 17 to move 
toward t h e eastern shore; the current carried the caisson prac
tically parallel to the railroad bridge until it grounded on 
one corner and then the other end swung farther toward the 
Kittery shore. After the ebb of th; tide, the downstream end 
of the caisson settled. he thought that -alien the engine struck 
cable 5, each cable being 7/8 inch, the cable was not broken 
because of its flexibility and at the same time the load was 
transmitted to the other parts of the same cable, causing a very 
powerful pull toward the anchor and jerking t h e caisson; the 
sudden pull broke the U-bolt on one of the 50-ton anchors of 
cable 1, leading to the southwest anchors, causing a sudden re
adjustment of nll the cables and considerable .elded stress on 
cables 7 and 9, resulting in their failure. A scar or gouge 
from 5 to 6 feet in length was found on the tackle section of 
cable 5, indicating it had received a heavy blow, apparently 
made by metal. Cables 1, 2, 5, and 6 were cf plow steel, 1-1/4 
Inches in diameter, and cables 3, 4, 7, 8, and 9 were 1-1/8 
inches in diam:ter. The original plan specified only one down
stream anchor toward the Portsmouth shore and there was no pro
vision for a cable around caisson 13, however, the holding powers 
of the anchors could not be foreseen; the single anchor seemed to 
drag, which would throw excessive strain on the breast anchor of 
cable 8, therefore, an additional 50-ton anchor was placed on 
cable 1, and cables 7 and 9 were placed around caisson 16. He 
stated that his inspection of the railroad bridge indicated that 
many of the stringers, the ties, and even some of the more im
portant structural timbers, such as the sills supporting the 
trusses, the blocking under the ends of the stringers and other 
members, were rotted. There was evidence of bad rot in one of 
the stringers of the span Involved, and the sills under the down
stream truss were in bad condition, particularly two of the three 
sills which had been under the Portsmouth end. A t the Kittery 
end there was evidence of bad rot in the clamps of the bent near
est the open span; the other two seemed quite sound. The piles 
under the cast rn end of span 4 were fairly good and he considered 
that the chief weakness at this point was the fact that tin tliree 
bents were not connected together with braces; also there was a 
weakness in having only a 3-Inch tenon in a pile, instead of 6 
or 3 inches in thickness, to allow for deterioration; in this 
case the tenons had rotted to such an extent that there was very 
little sound timber left. He stated that the chief objection to 
wooden trusses is that they havt no lateral stability, having 
no top-chord bracing and no connection between the floor beams 
and the trusses tc hold the latter in vertical position. Host 
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Two residents of Itittery stated t h a t their home is located 

of the trusses rtrc out of plumb, which In turn creates objee-
tlonal stresses In the truss members. It ves his opinion that 
this bridge is not safe for an h-40 leading unless all trusses 
are vertical, floor beams fastened to the trusses, stringers 
fastened to the floor be "ma, the ti a remao.xbly sound, and the 
piling in good condition. Of the various factors mentioned by 
him, assuming truss e to have been in good condition, he con
sidered the most serious objection to be the two unsound sills 
at the Portsmouth end. He said that the rot on the downstream 
side at this point va'a bad, wh_i ch might throw the truss in that 
direction. It vacs hie opinion that the span gave way under the 
ermine when It w. 3 near the Portsmouth end, probably starting 
with the f:ilure cf a sfringe a under the loed; the end of this 
stringer was still In the bridge and he felt that if it had been 
carried down with the span it \ould hove been unseated entirely 
and lest. This stringer was on the upstream side, and. its fail
ure could have cousect the engine to rock, three Ing excessive 
lend on the chords, and re suiting In demolishing the span. He-
stated that the movement of th. caisson took place after the 
span collapsed. Had the caisson drifted prior to the accident, 
causing the upstream cables tc displace the supports for the 
truss at Its cast end, the truss would have fallen into the 
water and probably would hove been t.eaown against the structure 
by the incoming tide and wrecked. He had ex~mleied the bridge 
prior to the accident, and observed that there was a movement 
cf the bridge when trains were passing o v i r it, that it woield 
move upstream and downstream with the tides, and that these var
ious movements were such that his engineers could not locate a 
line on It. 

Cable Foreman P'tric, of the '^'astern Union Telegraph Com
pany, stated that In he roe, 1959, he reloceted their cable at 
the Portsmouth side to a point 75 fc rl downstreem from the 
center line cf the new bridge; it w^s anchored ~ t the, shore 
ends but not in the river. The armor on this c"blc, which had 
an outside diameter of 2-1/2 Inches, was In poor condition and 
if the cables attached to caisson 17 had come in contact with 
it they would have imt it cut ef service. 

Traffic llan-ger Cave. a:, ugh, ef the hestorn Union Telegraph 
Company, lccated at Boston, stated that the following offices 
reported wire failures on the night of the accident: Bangor, 
halne, at 7 p. m., the cable department at Hew York City at 
7:02 p. m., and Portland, halne", at 7;05 p. m. At 7:10 p. m. 
the beard at Boston had °n entry showing that 11 wires had 
failed. Subsequent tc the accident temporary wires were placed 
around the broken span in the railroad bridge, and the telegraph 
wires then worked properly, indicating that the, trouble had been 
with that part of their cable which extended between the Ports
mouth and Kittery shores. 
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on the shore of the river, about 300 yards north cf the bridge. 
About 7 p. m. on the day of the accident they heard a rumbling 
sound and a crash, and one of th rm remarked that it sounded as 
ii the bridge had gone cut cr else the caisson had broken Icosc 
and struck the bridge, but from their porch they could not see 
amything on the bridge. Possibly 5 minutes later, they heard 
the train approach, sea; through a window that the signal on the 
bridge displayed a. green aspect, watched the tr^ in as it pro
ceeded upon tho bridge, end then saw the headlight suddenly dis
appear, giving them the impression that the engine had dropped 
out of si gilt. 

Observations of Commission's Inspectors 

Examination cf the bridge by the Commission's Inspectors 
showed that there was no mark of derailment or cf dragging equip 
mcnt. The bents of the east end of truss span 4 were bent east
ward, and the remaining portion of the fl~er Imams of truss span 
4 was sloping downward toward the river and was tilted sharply 
to the south. There were indications of weather rot on the gir
der c"p on the east sido rnd downstream end cf the girder cap, 
but apparently nothing that would contribute to the cause of the 
accident. That portion which suppcertod the truss v/as in good 
condition and all the tenons were engaged despite the fact that 
the bent had beewi pulled b: ck 18 feet on the downstream end. On 
the west side there were signs of rot on two girder caps on the 
downstream side of the bent, although there was no bearing on 
this decayed portion of the bent, neither was there any fracture 
or scour marks shewing that it had contributed in any way to the 
cause cf the accident. Inspection cf the downstream truss on 
September 28, after it had been removed from the river, failed 
to disclose any important weakness; although the truss had been 
twisted and broken, all timber whore the breaks occurred was in 
gocd condition, with no inellcation of any weakness or unusual 
str°in or wear at any point. All metal reels and plates were in 
good condition and they had been bearing evenly on the various 
members at the. places where they were attached, to the truss rods 
The diagonals showed no sign of having been cut of place prior 
to the accident and the spacing blocks vere in gocd condition. 
All four main members of the bottom chord had been broken at a 
point about 56 foot from one end of the truss, and all main 
members of the top chord also had been broken off at a point a. 
few feet short of the break in the bottom chore!. The remaining 
section of the bottom chord members was in one piece, but the 
remaining section cf the top chord members, which was about 30 
fact in length, hod been broken about the middle, these fracture 
being of an irregular splintering type of break. 

The Commission's inspectors were informed that the Western 
Union cable had beer' relaid in an arc downstream from a point 
not less than 75 feet from the Portsmouth shore so as to clear 
the draw span pier on the Kittcry shore a distance of 30 feet, 
thus bringing the Western Union cable under the caisson down
stream cables and near their anchors. 
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Discuss icn 

After the accident it vaac four; 1 tuat C A I 3 N . 1 1 17, located 
downstream fror: the railroad bridge and veighlng approxlnate-ly 
4,200 tons, had" drifted eastward a distance of F8 r e d , and that 
'die cahlus leealng fra-i the caisson to ,ts U D s t r ai. anchors had 
fouled the piles of bent 27, lineHy nulling that brnt', together 
vith bents 27-1/2 end 8c;, eastward a distance cf 18 feet on the 
downstream end; no material binding tori: pl^oc at the upstream 
. nd. Although occasional signs ~f rot \ere discovered at the span 
invclveu, -pt veas net sufilclont to hav ; contributed to the c°usc 
o r the accident. Tlx a mi nation cf tho downstream truss after its 
recovery from the water did not indicate that it failed because 
m structural weakness of any kind. If the caisson anel the up
stream cables had been in their proper prsitlons when the engine 
anel the span drooped into tho water, the engine would have- fallen 
cn cable 5 and in all prcbaellity it would have, broken or pinned 
devn t]ie cable . fhe first car was found 100 feet upstream and 
resting on cable 6, which extondeu from the caisson toward the 
west upstream anchor. These cables extend eel upward from their 
anchors to the caisson, being attached 46 feet above the cutting 
edg* of the caisson, and it le, believed that it would have been 
impassible for this car to bo on tog of the cable unless the 
caisson first had dragged its anchors and drifted eastward to 
the point whore it was found after tie accident. it is to be 
note'd further that, under one portion of the downstream truss, 
one cf the divers found a ceble which was slack and which led in 
tlie lirectlon of caisson 17; he could not follow it in the op
posite direction as it was enbccld.-'d in the strcembed; it is 
probable that It was cable 8 leading to the v/est breast anchor. 

Failure of Western Union wires was first reported at 7 p. m. 
"mid this failure was later traced.to the caole across the Pisca-
taqua diver. It is probable that the caisson v/as moving at this 
time and v/as cirri gang its anchors as It drifted toward the Kittery 
shore, as the cable foreran af the I'estern Union Telegraph Company 
stated that the armor on the Western Union cable v/as in poor con
dition and any contact vith another c ole would have nut the Wes
tern Union cable out of service. Further evidence to indicate 
that the caisson drifted and pulled the bents out of line prior 
to the arrive. 1 of the train Is afforded by the statements of two 
nearby residents who testified that a rumbling noise followed by 
a crash from the direction of the bridge was heard very shortly 
after 7 p. m. and prior to the arrival of the train. 

On the night of the accident there was a 30^nile-an-hour wind 
and the incoming tide was unusually swift and high, running across 
the stream toward the Kittery shore, Tho area of the side of the 
caisson, facing the direction from which the tide was flowing, 
v/as about 5,472 square Ihct; the tide exerted Its force against 
the part that was submerged, v/hich was the 'greater part of the 
area. Cable 6, leading to the upstream v/est anchor, afforded no 
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protection against this crcss-stree.m current, because of the 
angle at which it was anchored on account of interference of the 
piles of the railroad bridge, and the holding power in that di
rection was in the downstrearn we s t anchors, the cables around 
caisson 16, and the west breast anchor. It is believed that the 
weather and the tide conditions prevailing at the tine caused 
caisson.17 to drift, placing heavy strain on cables 7, 8, and 9, 
and cables 7 and 9 broke, shifting tin- strain to cable 1; then 
the connection to one of the 60-ton anchors snapped off, and 
caisson 17 drifted enstwaard, dragging the other 50-ton anchor 
and the breast anchor. Caisson 17 continued to drift until It 
became grounded after the upstrcor' cables had caused sufficient 
damage to the bridge tc permit truss span 4 to be unsupported at 
its downstream corner, and the span collapsed when the weight of 
the engine hauling ±3c . 2020 was placed upon it. 

Conclus ion 

This accident was caused by the oollapse of a truss span 
of Bridge 57.20 as a result oi the pile bents supporting the 
east end of the span having b ,en pulled out of position by the 
drifting of a caisson, r< suiting in the fouling of bridge bents 
by anchor cables attached to the cIs son. 

Respectfully s ubml11 e d, 

S. N. MILLS, 

Director. 


