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November 30, 19&9.

To thc Comriission:

On Scptember 10, 1939, tlierc was a derailment of o pascsen-
ger troin on the Bosteon and leine Railrcad at Portsmouth, N. H.,
which resulted in the death cf twe employces. The investigetion
of this accident was made in conjunction yith a represcntative
of thr New Lampshirc Public Service Commission.

Location and licthod of Operation

This accident occurred on that nart of the Portlard Division
which extonds betweon Beverly, lars., cnd Ok Hill, Mainc, a dis-
tance of 84.32 miles., Ir the vielnity of the point of cceident
this is 2 singleo-track line over vhich trains arc oporated b
timctablc, troin orders, and an automztic block systen. Hittery
Junction, leinc, and Portsmouth, N. H., lie east and west, re-
spectively, of Plscataqua River and are jolned by Bridgze 57.23,
which spans the river and is 1,650 feet in length. Tac accident
occurred near the center of the bridge at a pocint 0,000 fect cast
of the station at Portsmouth. Anproaching the point of accident
from the east there iz a 7030' curve to the right 330 feet in
lengti, which is Tollowed in succession by a tangent 105 feet in
lengtiy, a compound curve to the lelt consisting of 3°301' curvature
a distance of 405 feet and 193C!' curvature a distance of 204 feet,
and a tangent 1,100 feet in lengtii extending practically to the
west end of the bridge; the acclident occurred on this latter tan-
gent a2t a point 460 fect from 1ts east end. 1he grede lor west-
bound trains 1is 0.72 percoent Qedcending a distancec of 1,244 feet,
which is followed in success®on by o vertical curve 400 feet in
length, on which the accid %L cceurred, 2 1.50 percent ascending
grade a distance of 400 fezt, «ad a vertical curve extending to
the west end of the bridre.

The traclk structure consists of 85-pound rail, 33 feet in
length; it 1s singlc-spilked and tieplated; the bridge 1s pro-
vided with 856-pouncd guard rails which are spiked on each tie.

The bridge 1s comnosed of one araw span, seven truss spans,
and trestle construotlon. There are 151 pile bents and €4 sirin-
zer spans. The truss spans are nwibered consecutlvely from the
west ¢na. The east end of the draw span is located 354 fect from
the east end of the bridge. Trhe accident occurred at truss span
4, the cast cnd of whilch was lccated 919 feet west of tlie cast end
of’ the bridge.

Truss span 4 was support.d on the west cnd by pile hents 25,
25-1,/2, and 26, havinf e totel of 36 pilles, and on thc east end
by pile bents 27, 27-1/2, and 28, ulso having a toial of 3G piles.
Lach pilc was const“uctJd of two 4b5-fcot ook timbers, with a min-
imunt ol 18-inch butts and 12-inch tips, cpliced together at their
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butt ends to nrovide a pile of cufficient length and stiflness
for the depth of water eacovntorcd, The pfles were driven to
refusal, which was 2 ‘distancc or from 8 to 10 fect in the river
bed. Tenons werce cvwi in the tors of Lhe niles, and heavy timeers,
which formed girder ceps, were bolted on clther zide. On some
of the bents rider cops rected on top of the girder cepsz, on top

nicknesc, and bolster

a

f

of which were truss bhcarings of varying thic
bloecks rested on ton of the bearings; the on
rested on the bolster blocks.

s ol the trusses

The truss span invelved was & Towe ; the upstream and
downstream vrusses cach were 84 feet in 1 th ard were of th
usual constructicn for this type of truss. The bottom and tue
Top chords each censisted of four lonsitulinel tur! ~ro € inches
by 16 inches, laid horizontally and vqr*llul to eaca other and
separated by spacing biccks. ™o two chords were sccoured to
each othe~» by heavy a%cel rods and wooden disgonels. The cotilre
assembly of caca trusc was covercd by wooden housing to protect
it from the veather, Llarge timber floor beamc exteondsd from one
truss to the other; they were not fastened to the trucses, tu
tlicre were stecl rods undre the flcoor beams whichh conaccteld the
two trucses end provided sone degree of lateral stability. The
troe’ structure rected on ‘wwrew stringers, which in general rested
on sucl: sills and blockinc ac wooe recescary to compensate for the
diffcrent c¢levations of the niic hents. The downstrenm truss was
renewed in 1919 ond the Hvutr(,m truss in 1935. At this l-otter

tire all floor becris were renewed, aad the downstreem ftruss was
inspected and adjusted; alsc, tz:2 tolstrr blecks vere renewcd at

w1l four corners and the hou,lnj we s renewcd.

.

Ab tL time of the accidenbt the Fredericl- Snare Cornoration
was conetructing o new tvio-Tovel brido.e south of Bridze 57.23,
deeigaed ta carry trains on Lle lover lcvel nnd higbhwoey and pe-
degtrian traffic on thc upr r 1lc7el. Thernow oridge 1z to he a
stcel structure support on concrete plers: in the immediate
vicinity cof the nolint of accident the ccnter line is 60 feet down-
swream from the center line of the railrcad bridge. Calssons werc
being usco In the censtructior of niers for this bridge, anl the
calggon Ior pler L7 had hcen ruupeafq in thic desired locavion on
August Z9. Th+u ceisson, vhich wazs 0 feet wide, 72 foet long,
and 76 feect uvgh shove tne cutting edge, had becn partly {illed
vwith concretc st ihe time of ithe aceident, the to.-1l wai ¥t then

prho approzimately 4,200 toas. TIL had been sccurca [
by rieans of 5C-ton concrete anchoars. The cablec 1cading from the
unctrearm corr.ers ol the calszo.. rassed under truss spon 4 to
cncliors vpstresm frem 3ridge £7.25, and ccbles from t%c downstream
corners cxtonded to ancliors downstrcam. The cownstrcam tnchor
neurcst Dortsmouth was a doukle anchor. The cables vere of plew
stecl and wore 1-1,4 inches in dizmeter. DBreast anchors, ons on
eacli side¢ of CQlSSOﬂ 17, &lso wer:s provided; vhese were 30-ton
anchors secured by 1/3-“rch cebles. In addition, on the Ports-
moutlh side, &nChOfub vag prov.ed by means of a 1-1/8-inch cable,
which cxtoended from the nwo uuut coirera cf caisson 17 to and
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around caisson 16, locatecd west of caisson 17. A Z-ton veight
was placed ot caissen 16 to hold the cable on the bed of the
river. £11 these coblec extended upvward from treir various
anchors ond werc I'astened to ceisson 17 by a block-and-tackle
arr~nroment at points approximately 48 fcet above the cutting
edgce The river 2t this point is aprroximatcly 60 fcet dcep at
meon low tide. The average tide In the vicinity ol the noint of
accident is from & to 10 Tcetb; the average ratc of flow 1s cbout
o milzs mer hour.

\

Train movements over Bridge 07.23 arce soverned by semi-auto-
matic cignals of the Z-arm, Z-pnzition, lower quadrant type, ond
arc anproach lighted, Sigrel P578, on avsolutec sicnal, governing
west-bound movements, is locabed 1,598 fect cant ol thec bridge;
the next westward sicnal is si-ral P576, vhich is locatcd on the
bridge at a point 2,238 fcet west of gipnal P78 and 185 fceet

ast of the point of zcccident., Tnesc sisnals function as a part

of thc automatbtic block systcm, and, in addition, may be placed in
stop posivion by the cperation of a lever vhen the drawtender de-
sires to open tre draw cpar.

i
C

L speed sign, locatoed 260 Icet eost of the bridge, provides

that cnginemen wil? vsc 1-1/2 minutes in crossing the bridge.

There had been irt.rmittent squells of rein. There was a
strong wind snd the weather wos cloudy at the time of the accl-
decnt, vaich occurred ot 7:10 p. m.

Decscrintion

]

0. 2020, a wesl-hound pascenser trad consisted of thrcce
coacles and one comvination baggoage and sm car, in thc ordcr
narie¢, houled by engine 35666, and wos in charge of Conductor
Storer and Engineman Becatltic. A21 cars werce of steel under-frome
construction cxcept the third car, which was of all-stecl con-
struction. This train departcd from horth Berwick, lalne, 17.77
miles cost of Portsmouth, &t 6:406 p. m., according to the train
sheot, on time, procecdcd upon ricge 57.23, end was moving at a
specc ol & to 7 miles neor hour viacn truss span 4 collapsed under
the cngine.

™= enginc, tender, and first car dropped into the river and
ver. submerged to o denth of abeout CC feet. The enzinc vas found

q

on ito Jeft side waitlhh ito {roat cnd close to the piles which nad

suppert. d tlic west end ol the trucss spoaan ond its rear cnd extond-
ing diagonally upstrearn Tle torder, also on its lett side, was
m

prociticnlly in 2inc with the cngine.s The Tirst car vias in upricht
position, practically parclcl uith the »iver bed, and its niarcst
rC

i

¢y1 fror the orisinal locacion of the span.,
o
;

cnd atout 10C fcct urstr

The unsgtrearn truss romalacd in place fer fcw heurs aftbtcr the ac-
cidert and thon disappearced into the river: it had not boen located
at tic btince of this invistigation,

)
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he cmployecs killed werc the engiremon and the Lireman.
Summary of Tvidonce

Concduccor Storer atated that at North Berwick the air Ql"u:.uo.
were tested and they functioned nroperly. Ho stops were made on
utc. Dast of Kittce;r Junction the gpoed was roduced Lo about
28 w'les per hour to comply with a slow corder; the train procccded

]
B H
LILC rye

oo, t f.("gc At the uwsunl slow speerd, and was moving atbt o sneed

0.0 G or 7 1iilcs ner hour wien he Telt -n emcrgency apnllication of

the air br-les o3 thouch 2n air hose had burst. The accident

occurr.d avbout 7:10 p. wm. He gtated thel his crow bad just mode - 3
an eastboun! movenent on lo. 2021, vith Lhe 'g.me (OU’pWL“b;*me—

ing Tertsmouuh at 5:10 e 1., oL wbhach tame 1L wos dnylo kb, ke,
togetner with the hogg:g,nﬁn end Lhic wridlemon, 3tocd onn Lhe recr

1

platform of the rcar cn and he 2od not notllee Any unususl move-
ment of the train ot ony Liie vhile crossing lhe Y“idﬂe and ther:
wos 1o Indication of anythln, unusual uo“vt the condi on ol the
bridg..  ho observed tihat ¢ imsson 17 was shen wing in 1ts propar
prsition in line with the ¢ther caissons. Iic did net cbserve the
loc~tion of the cailgsoa et the time of the acrident, bub zev.oral
days altbter Lhic gceident .o cbserved that it wos caaot of the loca-
timi in vhich e hed scon 1t pricy to thoe acclident.

Tiiw statorents of %“ggxlgmu) T Gvr and Braleman Clatifly de-
velonerd nething additzonal of imrortance, cxcept ', T Brockoman
==

Claffy crtivated the speed of o

—

115 troin To have becnn b miles per
nhour b the iLime ol the accident,

Dravtender deyes, on duty frem & p. m. to 11 p. m., chbated
thet he vas ot his cheney, leccatod cest of the deaw span, whor

No, 2021 pﬂgucg over i bridss, at vahicl tinve he cbLscrved poknin_
wrons witlhh the train 2.1 that the signals vere functioning properl;
Lo wiazs dovn on the plor of the dr~w s»non when hoe bheard Yo, ,O2O
apnroach, and he roturmced o his post.  The headlipght of this
troin vos burning, and scon afiler il prsced he L,Q¢d 2 scund as
UHOU”” the bralos Lod boceorms apinlica. ¢« stw thot the Srain had
stopped; t.c. somecne vho apnreachea Inlermed him that the ungine
and first cor hel gorce lito the river. ['c did not observe the
peslitlion of the sirncls, but Lis lever wos in rormol position.

p

3
I
FaS
Eal

_!_
When he vent oen duty thav aftcrnoor caianon 17 ¢-pearcd tc ve in
ite rormel nesitioan. 4t no time hed he ceeasiern te go vest of
the drav snpan.,  Jiftoon or tWCntv ninubcs alter the accident,

hovieve r, e saw that the cocligson hed moved newrer bto the Kitt. I'yg
Crher. wos & strong vimt, cormips irn osquells,” from the sou

cast, and the Incoming tide wes ruaning slrong.

N
3100 .

Dravtender ~111iome, on duty from 7 e, me to 3 p. M., s5alcd
that ar wrenbtime he welked wesbvar) fror the draw opan towerd
caisson 17, and al thet timc 1* was on fn cven lecl and in line
witcli the cther calssons., ‘e did not notice any movament ¢f the
cnlsson during the dey, and he did not sre it again until the
morning altcr the accideont,
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Trock Supervisor Leavitt arrived at the cast end of the
bridge about & p. m. Lec inspccted the track and equipment ond
found nothing wrong; there wag no cviderce thot the trein nod
boeen derailed pricr to the collapsce of the Lridge. The vater
was high and the currcnt was unususlly swift. At that time
caizgon 17 was directly oppesite hent 27, having meved castward

thic lencth of trusc span 4, —ud 1t was at a 45-degrec angle to
L ccaler Tine of the nev bridge. Thoe track con the bridge is
Ioospeetod dally exeovt on UHVGnvu, and be hnd last been over the
bLJugL on Friday, Scptember &, ot which time hic observed ncbhing

unususl.

Division Englnecr Arehibald arrived ot tre scecne of accident
about 1- 1/5 hour “ftcf its oc carrcncc, and av thiot time calssor
17 was still gw1ﬂ“1r 2 fcw 1nches withh the Lid~ and on 2n cven
kecl, Lents 27, ’7 l/u, “nd 2% wwere found ©e have beea pulled
castuard o mb'lrum c 18 feechb on the downstreem cnd, and divers
found two selz of cables, Mes. 9 and 6, bearing tightly against
the bent aand cerbodded to a raxirmwm depth of threc-fourths inch
in the piling. After tracirg cables 5 and 6 under the wator it
was discloscd that one gct extended to tihie nertheast corner and
tlic othcr sct to the northwest corner of caigsscen 17. The caisson
had driftcd nearly €0 fcct castward from itn criginal position.
Af'tcer tracing cables b end 6 in the oppesit~ cdircction it wus
Fouird tizat cevle & came clese to the buoy cver an dncher, 'hilc
cals 6 lcd to d” ”b“ETUCtiOh wirich woo discovered to be tho
first car in the train. Cabhle 7, vhich had extonded from calsson

17 around cuisson ]6 nad oeoern brelen, kaving fhiled at the north-
weet corner of caiszon 16 and naving started te fail at the south-

west ccrner,  The broken ends cof this cable were sharp as if the
ble hacd feiled suddenlys there were prectically no :irarks of

woragion or chafling, Trom his chservations nrnd the information
Murnished by the divers, he cconcluded chat vhen caisson 17 noved
cut of pozitien upstrear: cuablcs O and 6 nuitled uwoon the piles

"upDOWtﬁpz O“ﬂts 27, 27-1/2, and 28 and pulled them from benesath
the truss aring, leaving ne o aring for thsz ccorner of the down-
strean truss con tle cast cnd. He theousht thic trusc would have
remoined in place until son load W3 plq ccd upo.l it, and that

L ¢
the cngineman wvould have bvon nable to detect anything wrong
vntil the enzina recchwd b

Fal

« Tlie divers found a portion of
tlic truss on th: Comnmurgam sidc ¢f the bridue aﬂd u‘d‘r it was a
cable, cpparcntly cavle G, thr oac lco'ing bto tir cast ancher
on tﬂb west side of caissor 17, althousls 11 Lad not vct been
troce.d the ontire distounce co the anchor. The cans on all the
bonts under the downstream trusgs ¢f s»mer 4 were in such condition

,_)
%]

(e}
]
v
o

thet they Aid nol necd irmcdisbe attention: the blocking was in
cocd conditicn, elthnugh there weg one epot under a bearing which
unO“Cd SOMe decay. The piling under wvitcy 1s ingpccted oy a

i
diver cvery 2 or 3 yearc: the housing for the trivsscs 1s reucved
~

v 2 -t
wvery 2 ycars for dolailed examinotion of the trusuos including
the ad,vstment ol 221 rods 7nd bolts. The roemaining porulh“s of
the bridge arce inspcectrd cunuclly by the supcrvisor of bridges
and buzldings, cemi-annually by the bridge ingpector, and almcgt
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doil by the Toronan carpenter. The lost inspection of truss
snan 4 was rade in July, 1037, ond of the piling in Soptoiher,
1038, The 1cgb saml-annuel lﬂ?péctlun vns mode Ly thc brid <
inspector in Marcl,, 1903C, ana tih. last insrccticn by the super- .
viscr of Lridges -“d buildinge wrs .ade in Auguct, 1909; the
oranen corpeater incnected the bridge oa trhe doy prior to the
rccident,  As a roesult of the last pile insrection, no pliles

Lire roneved 1a the bonts cuppeorting truss spon 4, ~s thore woes

o ooniftficlent nuiber ¢f goca piles To supwert the lcod adequatcly.
Sube oquent te tle sceidcnt on cexominotion ol the piling wos nede,
videl. alsclcoor thot thor. hnd been ne pateritl chonge in its
cendivicn frcoit tro time of the inewnceticn in Pcptorbor, 103C.

Diver IeclIntyre, (rmpleycd oy tho. reilrced coroneny, stohcd
that fellrwine tlic cecurrcnce of the cceldont v ade an undor-
vater drsprecticn ¢of conditicns nd found thet crules O cnd ©
ver . pressins tigntly ¢ocdinst the pilice of bent 27 ond were onm-
Q( d(i ):1 to "1( YJJ'lL {

(T ore=holf the dioncter ~f the caoles; the
cebles were In goccd concition _xceent crne strand vez broken in

coble 6, vhilelr el thet pcint censistid of G stronds. Yroacing

i coules prom erlssen 17, he fcund thet tley extonded olong
Clie Toeo ol Tl pilos of benu 27 and ceress & caeh cther abo nt
the tonth niley ecable & oxtendoed Trward its anchwv r, but cnblc

6 cnolld ¢ \wxnw“:i towrrd tihie riverbed ond wog found to be held
urder tho orutly truck of t;< firct car of Lhe troin, wvhichh car
ac s follon dnte tle PiJCl 1d wes standing uprisht on the river-
bod Zxoriinrticn et tlhic mrmund l:rn. n1 bont 27 4id not revezl

~

\
. -

tiict any ¢f ti.c piics had beon brokern, oad Irsnceticn of caiss
17 217 not vrevesl cny niarks or abresicns that would 1 3
ned sercned or osccurcd agoinst onyt objoet., Tho enrin

S C

lying on 1te left sile ¢n the riverpel, vith 1ts rrent ond cobout
o fcot v bent 28, T'c narlt en the oengine te indicave thrt 1
ho? eore in contaet withh » coble vbhon it drepnpes futc tho river
\Ir 3 f\Lnl, end e id not find ocnrmoporiicn CF the bridsoe uader
ti o wn inc, lic entercd the cngine cob cnd feund the broke valve
iMoo wrceney opensition. e piles of bont 26 wer  in upright
p-oition, andd <lfhicu M the berk 1ol bern scerapcd I, trhey dia
nct aoncor toe lave bion sbrucl by the crgine. A pcrticn of ¢
brolicn truss was found con the Jovigtrern side o the bridg ncear

.
bent 263 Ui tinber of Lhis trusc v-s in
L Inconondent Jdver whe wos ernloyoa Wy thoe
$¥pthibbr 11 te ngeist in thy underwvater in-
~t bl nt - ccelirlent, stat-d thav tho’
g 9

e . I'"rris, o
cilran L comp“h” cn
spucvion o conditi

N
i

5
o] ) v

>
-0

£ 3

gue diver wos very steeng, that cn the inc
ing tidc 1t pull. teowurd thr ecast th ro, .ul «n tho cbo tiic it
pulle teovarce the vest chere,  His dnspeceticn did not rpovenl ony-
tiiinpg additional cxcoent uad.r twe p-rficns of o cruss on the Jdewn-

stream gide of the bridpe necr thie viest enl of sven 4 e found a

S
coble, which vas slock; 1t led tc e-~lisson 17, bu

; t e cculd n~t fol-
lcw 16 westward s it wro oﬂbcﬂjcf in the s.nd. Alth-ough the bark
hed boon seroped off the willes of bheat 20 at o point sbeout 10 or 12
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rdicatle tlaut the

f. ot fron the betoen, h~ ckserved nothing to
n the river.

s ine had struck Eliigo Dent L it dropped Int

>y e

Lng;rcg? cl Structuras LULT ctated that e avrived ot tlhe
scene ol zecident on th neratng fc]lowing its ocecurrcnc., and
oftecr his cxaninaticn and after hicuring repertc of the dlvers
i1t arpeared to him et \Lwn the coisson urnke frece frem sooe
of 3205 1 cerince 30 wou foreed rcovcosn the streuan by the aelicn of
viad o coa cidep then tac raicher CA\WL pulled agrainct the bronts
at ke et ond of flc span cve pulicd fherr ~ut.  He found no
contition of the timbors Lh2t cculd bav. causcd or contributed
to the aceidint, He gtated thet 17 4w dovastroam truss Itselfl
nod Droic at sowe peirnt, betiy ends (T It woull Lg"c been malicd
in ond the cnfinc ond trvco wowl 1 iove dreonet noe th river on
ton of c.bles b 51d € Lo pinve” Thor dour, ~.d tliet th N veould
not have boon ageinst She Doets 1T oy trusc ond -ngine had fallen
beforc caivsary. 17 indd neoved o2t~ 4% peolticorn, cwnginecr Guppy
statced Thet e Pal Do wovrs or 1o, Taniliar v ith this bridgh
sinece 1820, The capacibhy of wruss tnnan 4 koo Loon CompuTe d undcer
Fis dircehicn and it wao found te oo arple for the noxinue loads
periitted, vhich werce P- noosoaner ongines, -0 froighl orgines,
and 1= ine Ceontral encines 701 and 702,

Thb total welichte of these engines and thelr tendery cre as
folicws:

o rd ol a9
Pacsenmer D=3, e i nesess 27,800 pouncs
- L 1 ~cie T e n
Freight ImEo st it iii i it i en e afiC,200 ‘
R AN . s [ o 11
laince Central rcrngincs 701 ona 702..512,200
Engine 2666, the cngine involved, wog of tho 4-0-2 tyve, o clurs
P-2 (nrive, and 1to vaizht was e r'ollowss
3 ~ v ] [ST-a -
D IvVeEr e et s v sesseoscanncsansnrssessnci, 300 pounds
r ) - o~ - . . i
Yotal viicht of cnginc ..., .......2/0 300 ‘
1 . i3]
Tender 1020Cde esaeeeoosecsansossaaas ao,O?F
ctal wetsht of (nning ond tendor. 594,380 "

Trucs gnan 4 2c decl-ned for Coonerr's B-4C rating, and engine
26n6 was equivalent bto an Z=44 racirc; the P-3 ani tlhie £-& with
booster, an E-450 ratiag; and ‘Le 1loine Central cngires an E-50
raving, ar incrcage in load over tiie desigcn load o 25 percent.
It iz the practice Lo .ncreasc tie Jdecign loads oa thelr bridges
about 50 percent without eny reduction in epeed., In this par-

= n 31

-t
v}
3

tienlar case, sc iar as the tr~°s¢; themselve: werc concerned,
he would have anproved on F-00 raiing; but, on account of the
pilirg, e vould not rave spproved cuch lerading for the bridge
as 2 whole,

inz in structural worl:
equest ol the raillroad
ing liad boen »nulled back

Consulling paginecr loore, snce
and bridges, oxamined the b;+cge av

N

r
cormany. Lt appeared to nim that the pll!
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at the east end and the bcecaring had slid out from under the down-
streamw truss. Computations as to the stresses in the truss span
and the unit stressec of the differcent parts indicated that the
loading was weil within safe limits. Ile soid the load on 1t
could be doubled without cousing failure, Ixaninatlon ol truss .
gspan 5, built at the ssmec time and of the same matcerial as truas
cnan 4, showed that it wac in good condition; thereforc, Lt
sconica a reasonable conclusion that cpan 42 also had becn in gocd
condition. 1In his e¢xamination he found ncne of the timbers at
Lr.e «nda of sman 4 in such condition from rot or other causes as

to irduce thom to blVC way undcer the loads placed upon them, and
he obgerved nothing improper in the construction of the Dfld”@.
In hiz opinioa, bdu@“ upon his obs pLVQthD” ond thc statcments

of the wvarious wltne%scu, the accldent wee crusced by caisson 17
pullin, the upstreans anchor cuHles b and O acalnst bent 27, which
in turn wves pulled Trom under *lc¢ corner of thc downstrcam truss
on the east sidey the boarings or the Portomouth side indicated
that the tiusas on that ond had tinped dounvard. hke said that the
truss would not fall es a rcsult of bent 27 beiag pulled from
under the trusc bearing, ac there wac consider:blc beariag sur-
face on the other tnrge cerrel’s of the truss.,

Jorcman 3Bridge Carpenter Likby statod that the last work h
performed on Lruss span 4 was to renew somc tiecs early last cnring.
e went over tlhc bridge on the‘day nrior to thic accident and he
consicaered 1t to be in good condition.

Ingineer of Signals and T¢lcgraph Muller statced that the
sirnals in the vicinity of the point of accidont were tested at
8:30 p. m. on the day of the accident and apain on the next day,
and «ll circults and apparatus wverc found to be in good working
ordcr.

Latechmen Gustaflsen, lMerryficld, ond Hart, cmployed by the
I'rederick Snarc Corporation, were on duty et the time of acci-
dcnt, but did not witness 1ts occurrence. bwatcliman Gustafsen
crosond the river in bis motor boat shortly after poing on duty
at o p. m. snd at that time he cbgcrved that caisson 17 was in
it3 »roper pogsition. lle wos in his boat rnear the hittery side
at tlic tlme of the accident. Vatclman dMerryfield, locatcd on
the Fortsrouth side, stated the t about €:5C p. m. ho walked out

on thc bridgce on the old Lighway side, turned on four spotlichts

and flasuced onc against coisson 17, at wiiZch time it was irn po-
sition. He rcturncd to Lhe Portsmouth side, then hcard the
cngince whistle ac the traln avproached the bridee, and saw the
sionsl on the west gide of vl Lridge change from green to red:
thin re hesrd a crash. Volchmen Iart, locatcd on the Kittery
side, stated that he saw the train, vith the headlight burning,
epproach the bridge at a low ratc oL spced,

Assistant Superintendent of Construction llenaing, of the
Frcdericlt Snarce Corporation, statcd that the 50-ton anchors
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were connccted with caiscon 17 by two cables fastoined to a

U-bolt in the gnchor by mcens of a triangular platc contain-

ing sockets Tor holding thc cnds of the cobles; at o point

about 30 or 40 fcct fron the ccisson cnd thie 'W*lou verc fas-
tcnecd to onother triangular platc, ub4c% in turn wi.s shackled

to a Z-sghecavec block, with six linen of cablc lcading from this
bloclt to enothecr 3-gheave block at the corncr of thg coisson,

the latter block being festencd to o plate ~t that point. Phc
cablce moking up the six linces bhetween the two d-shecave blocks

thcn led up over the top of the coiscon to o conncction with

3 drum-2ongines, the eatire arrongerient being such that by ad-
justing this cablce the crisson could be Lhent in proper position.
No difficulty bhad becn cxpericnced vith coiszon 17 and the anchors
had hcld properly ot all times. Iiis ingpcetlion of colisson 17 sub-
sequent to the accident showed it to be in the position prcviously

ughcrlncd The breast anchor attoched to cable 8 on the west side
ane. the downstrcam cnchor attachod to cablc 1 had been draggscd
castward. Examinatlion of the brolicn cablce which had been around

calsson 16 showed that the cable hod beon brolen at onc corncer as
a result of sudden shock, while on the downgtrecam corner all but
two strands of the cable "had been toern; this cable appearcd to
have been pulled or draggcd. 1o material of any kind had becn
placed between the cable and tlic corncrc cf thie calsson, but 1t
was his opinion that this did rnot have anytlilng to do with its
failure, as the materiel of whicli the cuLlo was composed was
harder than the soft iron of which the outer shell of the calsson
wes constructed. This ceble was fastened originally to the cais-
son at only the downstrcem corner, ktut subscqucntly was tied to
botl. corncrs so that it could be used in adjusting the position
of the ceisson. IHNc thought it would have required from 15 to 17
minutes for caigson 17 to drift from its originel position and
drag 1ts anchiors to the point vhere subscquc 1+1y it was found.

lic stated that cablc 6 leading to the upstroan anchor on the west
side originally clcarcd thce pile bents of the raillroad bridge a
distance of & or 6 feet, and thot coblec £ lecding to the upstrcam
anchor on thce enst side clearcd the cast bent about 40 fcet.

Vice President Cremer, ol thic Frederick Snarc Corporation,
statcd that studies of tho currents at differcnt stages of the
tide were made for the purpose of dcterming the action of water
at each of the vier sites. Detailcd calculations then were made
25 to the strcsses that would be causcd in the caisson itself as
o rcsult of the impact of the currcnts on thc shell or the cails-
son. A detallcd survecy to dctermince the exact location of the
pile bents of the railrcoad bridge alzo was made to ascertain in
which direction lines could be run to upstrcam anchors; thc other
cablcs leading downstrcam and also toward ccch shore were £o
located as to balance the various forces and kcep the cailsson in
cquilibrium for diffcrent stages of tiic tide. On September 10,
calsson 17 vcigned apnroximately 4,200 tons and at lov tide it
was on the bottom witl. the cutting edpes probably not pecnetrating
the streambed morce than o few inches, and al high tide the caisson
vould float. DOSubscquent to thn accident he ordered that a holce be
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cuv in the calscon to ground il. On the morning ol Scptember
12 he found tiic colzson on thz river hottom tovard the Kittery
shorc, approximately 10 feet lover on the deownostrcarn: end tlan
on the upstreom end, and clowed 2t an angle of 01013 o0 degraoceso
Tror normal. Irom nis observations he conecluded that the train
had fellen on or jarrcd cables & and 6 in suclh way o5 to placo
cxccrsive strescs on coeblee 7 and 9, whichh led around calsson 16
using the cublc to bre:l and perniitting ccisaon 17 to move
Uow““u the castern shore; the curront carried the calsson nrac-
tically »narallcl to the railrond bridge until it grounded on
one corncr cnd thcn the other cnd swuag farther towﬂ“d the
Fittcry shorec. Aftcr the ebb of th: tide, the downstrecm end
of ©hce calsson sctitled. Le thought theat whon the englno struck
cable 5, each cable being 7/8 irch, thce cablec vas not broken
becauce of its flexlbility and 2t the some Time the lood was
transmitted to the other parts of Llhce sarme cable, causing a very
poweriul pull teowara the anchor ond JF“KIFE Lie C’iSSOﬂ“ the
sudden pull beoke the U-bolt on one of the 50-ton ancboru of
cable 1, leadlng to the SOUtP”Lu anchers, causing a2 sudden ro-
adjustment of ~11 thc cables and con iderable (dded stress on
cables 7 wnd 9, resulting in uh’lT foilure. A scar or gouge
from 5 to 6 feet in lcngth was fouLM on thc teclile section of
cable 5, indicating 1t hqv rcce heavy hWoL, apparcently
riade by metal. Cables 1, 2, 5, an vere of nlow steel, 1-1/4
Inches in diam~ter, and cables 3, 4, 7, 8, ond O vere 1- 1/8
inches in diam:tcr. The ori al plcn srecificd only one down-
strecm anchor tovarld the Doz nouth shore end there was no pro-
vision for & cuble around caisson 15, however, the holding powers
of the anchors could not be fo eseerr; the singlc anchor scemed to
droy;, which would throw excessive strain on the brenst anchor of
cablc 8, therclore, an ada¢t¢onhl 50-ton cnchor was placcd on
cable 1, and cablcs 7 and 9 were placed acound cuilsson 16. He
stated that hig inspection of the reilroad bridge indicated that
many of thie stringers, the ticz, and cven some of the more im-
portu“t structural timbers, such as tlhie sills supporling the
trusscs, the blocking under the cnd: of the stringers and other
merbers, were rotted. There was evidence of bad rot in one of
the stringcrs ol the span involved, and the sills under the down-
stream truss were in bad condition, 1urt¢cu¢arld trvio of the three
sills which had been under the Pertsmcuth cnd. At the Kittcery
cnd there vas evidence of bsd rot ia the clamps of the bent near-
cst the open uLun the other tuwo seumed quitce sound. The piles
undcer the cast rn end of span 4 were fairly good and he considercd
that the chiei wealkners at this point was the fact that the tlree
bents werc not conacveted together with bruces; also There was a .
weakness in naving only o 3-1nch tunon in ¢ pile, instead of 6
or 3 inches in thiclkress, to allcw for deteriorection; in this
casc the tenons had rotted To ;uc‘ an extent that therce wos very
little sound Limber left. Ile stat.d that the cliief objection to
wooden trusses s that they have no lateral stobility, having
no top-chord bracing and no connectlon between the {loor beams
cnd the trusses te hold the latter in verticoel position. lost

G) ]



- 15 - Inv-2378
rc cut of plumb, which in turn crcates objecc-
trusc Mfwb r3., 1t vos his oninion that
. Tor on I1-40 lcoding unl-oss aoll truroes
r baams Tagtered teo the trusuace, stringers
r bcomig, the L1 o ro-co..cnly sound, and the
ition. OF tn@ various frctors men 1t ioncd by
4 to have wean in good condition, hce con-
red the nost scrious cobjcetion to be tixe two unscund sills
the Portsmouth oni
at this vnoint v
»tion. IE wes

[of
c

. He s2id that the rot on the dovnstrean
¢ bad, vwiich mispt thiren the truss in that
1ic oninion thot Lhe sprn gave woy under the

e

1
vhen it vos poar the Tortsmoulh ond, ro“ bly starting
e oilure cF o stringer under the louu- the end of thlo
n;er wes still iIn the bPid?( and lie fclt fhet if 1t hod beun
1cd dowvn with the span it Vould hove becn unscated entircly
1is stringer wos on the upstreem side, and its fail-
could hove cousca the orngine to rock, thf“‘lng cxcessive
d on the chords, cnd rruult¢h‘ in demolicshing the spon.  He
cd that the moverient of th. C“iSSOh toolk nlace after the
collapsed, Ilad tle calgson driftcd neior to the acccident,
ng the unstreon eoblos te disploce the sumports for the

et 1ts cost cond, the truss vould have follen into the

and prebobly would hove nDeon torovn oocinst thc °tfucturc
the inceming tid. ond wrcclred. o had ox-mined thic bridg
nrior to the 2ccidont, and cbscrved thet Blicre vas & mcvcmcnt

cf th. bridge when troins vere nassing over it, that it would
rneve upstreom anc dounstreor itk tho t1w:~ and thxt thcesce var-
jcus mMcverents vorce such thot iils engineers could not locttce a
linc on 1t.
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Cable Vorenan Potric, of £
pony, stated thot in orci, 1905
n

he Vieostoern Unieon Tclegraph Com-
9, he recloccted their cable at

the Portsrcuth side Lo a peint 75 Te~tl dovnstrerr from the
center 1line cof tho rneow bricdzeg it wrs onclhiorid -t thic shore
cnds but not in t”c river, T

an outsidc di-~ncter of 2—1/2
if the cblcs 4tu~chcd te coiz
it they wculd hove put it ¢

s, vas Ir poor condition and
17 haJ coric in contaect with

L ey
s
w0

2
Q
t
e ocrnor on tlils c~ULle, vhich had
b
o
T

Troeflfic Moan-~p
Craneony, lceatod -
rcported wirc r
I'mine, at 7 p. n., t
7:02 p. M., and Pertla i
tnc becard at B\guon had ~n en

c

vincush, of the Leateen Union Talegraph
gton, statcd tlict thie following cffices
on the night ol the accident: DBangor,
cnule Aerartuent ot Uew Yorl City bt
‘ ¢, at 7:03 p. 1. «t 7:10 p. nm.

hoeving that 14 wircs had

'Lv./
f2ilced. Subscqucent te the accident temperary wirces werce placed
arcund the brolar spen in the roilrend bridge, and the telegroph
wircs then wvorizcd »roperly, indicoting thot the troublc hod been
vithh thast part of theiv crble vhich extended between the Perts-~
riouth ond Iittcry shercs,

™o residints of ittery statcd thot their hore is lccatced
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on the shore of the river, cbout Z00 yards north cf the bridge.
Abcut 7 p. m. on thc doy oI thec cccident they hecard a rumbling
sound cud o cresiy, and one of thrm remarked thet it sounded as
i1 the bridpee &ad eong cut cr else the caissen had broken lcesc
cnd struck the bridze, but Ifrom tlelir pcrch they could not sce
anything on the brideoce. Possibly 5 minutces later, they hecord
the trein Dpjr’o“c’h savw throuch o windoyw thoat tho gsirnel on the '
bridse displayed o groen 2spect, velcehed e tr-in as 3t pro-
coodod unon the uridge, °nd thon saw the heaalizht suddenly dis-
cnpear, civins them the lwrression that thc cncine hod dropycd
cut of <*1:?1t.

Pl

Ohscrveoticors of Cormiiscion's Inspectors

Exeminetion of the bridgc Ly the Comaission's inspcctors
shewed thot therc was no mtrk ~f derpallmont or of dragzing cquip-
mcnt. The bentes ~f the east end of truss span 4 werc bent eceost-
ward, and the rencining nertion of the fl-cr be'rns of truss span
4 w"~ slopling downvward toword B PiVer ond wos tilted sharply
tc the scuth. There were indicoticns of woather rot on the gir-
cer cop on the 2ost side ~nd lrwn<trcrm end ¢f the girder cop,
but zprarently nothing tLTu would centribute to tlic cause of theo
cceecldent.  That portion which supnerted the truss was in zood
crndition and £1l1l the tcenons werce engoced deanite the foct that
tlie bent hed been pulied biek 18 feel on Bhie dcvmstreon end. On
the west side there were sipns of rot on twe girder crps on the
devnstroany side of the bent, olthough therc wis no be -“1nb on
this decrycod perticn of the bent, neither wag there any fracturec
or scour nerks shewing that it hao contributcd in any wey to the
cousce ¢l the accldent. Inspcetion cof the devnstreom truss on
Suptember 28, alter it had been roemeved from the river, failed
to disclcsc cny 1mﬁovu~nt veaknesss clthoush the truss had been
tviskgd cnd broken, o1l timber where the br« ks occurrcd wns in
ccd condition, vith nc i1a50’b1on A

f any weakness or unusual
o1r° in or wvecar ot cny pcint. 11 wmetsr )l redo and plates were in
~cod conditliorn and they hind beox bearing cvenly on the varicus
Fembors at the slaces wherno *hgy werc attachecd to the truss rods.

The diagonals shoved no sion of heving been cut of place prior

tc the reeident ond the spacing bloclis vere in geocd conditicn.

ATl Pour rmoin neribers of the bottom cheord had bein broken at a
peint about 56 feet from one cnd of the truss, and 2ll main
nerbers of the top cherd alsco had been broken off at a peint a

few Tect shert of thie bresk in the bottom cherd. The remaining
scction orf the bottom chord membcrs was in onc plece, but tho
rcmeining secction of the top chicrd members, vhich wos atout 30
feet in length, hod beer broken about the middle, these fracturql.
becing of an 1r“u sular splintering tyrpe of breol,

The COhu1inon s inspectors werc informed that the Viestcrn
Union cable had becr reclaid in cn arc downstrean from a point
net lcse thon 75 fo ut froem the Portsmouth shorc so as to clear
the draw spon pler on the hlttcrv shore a distance of 30 fcct,

thus bringcing the Wwestern Unicon coble under the caisson down-
strcam cables ond near thelr anchors.

-\

'“J
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After tlie accident 1t wao foun | tnnt caigeen 17, 1
Aovmstroc:y from tin ridoc cnd veldliing apprex
A,“OO Lons, lind ™ drif - istancs ol FO6 fot, rnd tnat
e ¢oles lecoing Iy “igocen to Lts unstr 1. enchors had
fou]ed the pilles of bent 2V, tinclly pulling, that benv, togother
vith bents 27-1/2 wnd 2o, cratue stonce of 18 reut ot the
lovnstr_oon end; no wateriol bending toclo nloec ot the unstreaw
Go  Althoughy ocensleon~l sicnsg vere diseceovered ot tiie span
volvew, 1t vas nct sufiicl: cntributed te
ucciﬂc‘t. Sysmi"ﬁt C aw-otr"ﬂ truss fter Its
£ failed becenuse
nsen aad the up-
ons vlien thio ongince
I rc weuld arve follen
3 LIty it vould have beclien or pinncd
1 r wno fouad 100 feot upstrearn ain
g oon coble 6, which extonled Lo the cuisson towara e
atrecrt ancher Trcac cables coxtenddd upward fron thoir
s to the CQlSSCn, Leiag atbtached 46 feot above thoe cuutlng
T the coisson, cad it iy belleved that it would have Leen
ible fer thilis car teo e on Tor of thic ecklo vnless the
n firct haed drogoed 1ts cnehwrs and i¢twd Lc&thd;d to .
it vas found altcr the ncce . 1t 1is to bo
, under cne perbion of JQuLPqu trus
and whiich LCd in
it in tl¢ op-

3 fcun¢ & c-ole vhlich was
cnissen 17; lie could ot
25 1t wee orbeddod in the stroorbed; it is

e n
vas cable 8 leeding to the west brcast ancucr.
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Failurce of Yos

~nd this follurc vas
tagqua River. It is p?» ablr shat
tiric and woo dra- ing i1ts ancliors o it

shore, as tie cs Dle forcren of the Testern Union
slatcd that the ar.icr on the Vestorn Union cable was
ailtion and ony contact vith arother ccole would have
tern Unicn crble out of service. Purthi.r cvidence
that the caiscon drifted and pulled the bents cut

to the arrival of the treoin is offorded by the stotcments ol two
nearLy residents who testifica thnt o “urbqug ncice followed by
a crash from the directlicn o the bridgse was rd very shortly

after 7 p. 1. and nrior to the arrival Tof t} tr in.
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On the night of the zccident tlicre vas o 30-mile-an-hour vind
end the inconming tvide was uvnusuzlly swift and high, running across
the streanm towarl the Kittsry shorcs. The arca of the side of the
ccigson, facing thce dJchtlcn from which the tide was flowing,

was aboubt 5,472 squarc {iet; the tide exerted its force againat
the part that was subnerged, which was the 'greater rart cof the

area. Cable &, lcading to the upstrerm west anchor, affcerded no
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ction agninst this crcss-streun
a2t which 1t wae ocnchored on
f the rellirond briage, and
was in tire downstream we
16, ~ad thie west breest
ar2 the tidc conditinus
to CriTt, plocing |
cnl 9 broyc,
tion to une ol
/ drifted eastuan
2Nnclitr.
;rcunied after
danage the Jflubu t
its dowastrewr corner,
the engine hauliang Nc.
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