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tions Up) to the point of fr-itutre, th.Žý fa''Iivyî iinfer-
ences miay be at once drawîî: (a) The increnlient of
tîcllection diinîjuishies anI therefore the oofiîeî f
Vlasticiîv iincreases witil UIl eliiî,iiation of the ioistuire
front the beani. (b) l'le incremients of dellcîioîi are
innicl more uniiforni in ainotnt iii the case of kilni-dricil
beamls.

It is, of course, iiîîpn'qsîie to inaintain a beain iii a
kilni-dried state As soion w; it ii exp iýed tro the atito--
liere. ih at once cnnimienceq to absorb inoistuire, ani

hIe absorption coiiiiiiîneq unttil thtere is anli equilibriinîn
ltetween thcellvgrnitietric conditions of the beain andi
atinosphiere. 'l'lie heainik then iii its normial state, andi
tic exjîerinlints inidicate that the increnlients of defic-
lion, corresjinnîlitns to tis suite. arc approxinnatcl) iiiii-
forni. 'l'le rate of absorption depenits essentiaiiy uipon
Ille nature of the tinuber, and lirocceeis mnore siovly as
the density increcases. 'l'le ivciglt of a central 2-ilich

ia)of beani 30 (Sprtiee), increased 3.6 per cent. iII 2.l
days, ;nid 9.5 lier cent. ini 47 tiays. Thli inlntencce Of
inoistntrc on the dellection of a beanl %vas well illuistrat.:d
in tlie Case Of 15 inlch x 6 ilncl Douglas fir beain on 186
inch centres. ( )in Julie i 5ti, 1895, it was placed iii posi-
tion and wvas londcd wviti a weight of i ,000 lbs. at tlle
centre, producing a1 'ricio f.7 ic. tue daiiy
obseri ations, extending over severai nîoîitiis, sliowved a
coniiitînulv increasing deflection, tntii, by the evapor-
ation o! thi îîoistiire. the beain liad attainied ils norniai
5tate. 'l'ie average deflcction nio% rcniaincd constant,
vary3ing, for exanîple, bctweeil .o' inch on Alignt 24t1i,
-anti .082 inchi on Septeniber 211(l, the greater deflection
of course corresl)ond(ing te, an increase of inistuire in the
atinosîlierc. ()n the 4111 of Septemiber, the load tvas in-
crecascd te 2,000 lbs., iihProdulccd a telectionl O! .127
inch. This load rinaincd on the beain iuntil January
.Stii, i8c)6, the deflection dtiriiig the saine period varyingr
)CtNVeCil .129 iICI andi .1 14 iiell.

O f 20 1non-kîilu (-. ied beains. i i faiied l)y cripplîng
on the compilressionî sitie, 6 failed by Ir ongituu(linal shear,
aînd 3 lcnuflock beanis olîlv faiicd bv the fracture on the
tension sie. Th le experinients on Ic direct tensile and
conmpressive strcngîh of the tinîbers show that this is
lirccisclv wliat nuiglit be cxpcl)ctedl to takce place. lit
cvery case the direct tensile strcngthi is very iuchi
greater tlian the dlir ,t comipressive strengtli, and failutre
bY crippiing i'. likelv t,) tal<ýc place n iier a I ad nii
less than Iliniatcrial cotîid bear in tension. Undcer ail
circuîiîsta ices, tiierefore, iii practice, it is ativisabie to
fplace a beain so tliat the portioni of tie tiniber wliicli is
strongest andJ il, UIl I)es conditio)n shliuld be iii coin-
pression Ag9ain, Uie eviperitilents foîlsvltso lîat
kilni-crvitig einrnintnsly increasub dtlî. direct' coiupres-

sîv ,resngti, bust grcath diiiiiIes the shcarîîîg
strcnigîb. whvl Illte direct tenlsile strcngth docs not
al)Iear to bc iiîîuclî affectcd, atltii ii the nîiajority
o! case- it î%vas iiiiiislied, and soinetines considerably.
'lie large increase of strengtii iii compression (Ille h-o
kiin-drving iniglit have beeni nattnraliy expected, as ini
the f)rocess of clr% in,- the walis o! the «cells are stiffened
and lîardenced, amd thuts becoîîîe better ale to resist a
comîpressive force. Thîe walls, Ilowcver, are ah the saine
tinie incli more brittie, and it is possil]e tliat a stitdeii
blow iiiiglit cauise the failtire of a kiln-dried coluîiini
wvilichl wouild ]lave rinained iniijtred liad thic moistuire
îîot becii eliiîîiîîated. It îîay also be of intercst to nîote
lia inillde re-tcsîs o! specinens after tic iîîjured portion

liad becn renioved, lie conmpressive strengtli was, ainicst
%vitliotit exception, iticreaseti. 1lence, by k-iii-dryiing a
iîeanî its conmpressive strengtli is nade to al>lroxiiniate
miore closely to its tensile strcugth, and its transverse
strengtii is consequeîitiy soinetitiies considerably iii-
ereased. It muiist be reniemibered, liowever, tliat this
kiln-drying invariabiy largely dirniniisiies the slicariîîg
--trengîli, anti tlierefore proportionately increases the
tet!dIcii> to slîear loîigitticiinally. Tlius, o! the inie kilti-
(irieci beanis :i1 the precc(iing tables, oniy one failed by
crippling whlile four failed by fracture on the tensile side
aîîd four failcd by longitudinal slîcar. Indeed, generaiiy

pak gkilii-dried beanlis xvill fail citiier by a tensuie
fracturc .ý by a lonlgituidinal shear, and this restitt lias
becil furtlier vcrified by experinuients stîbseqlitetît te
tiiose referrcd to iii the preseuit paper.

lit practice, of course, beanis cannot be niutainied
ini a ki:-r'istate, but tlîey rapidiy pass into, the nxor-
mal state. The quiestion of lioî far it is desirable to
eliimiate thîe nioisture (iepends essentiaily on tie balance
10 be inaitinet betveen the tensile, sllearing and coin-
pressîî'e stretigtiis, aîîd a beai slîouid alîvays be piaced
so as to exert its relative streîîgthi ho thîe best advantage.
h îltt-dryitng, untless soute special iiiethod of prevention
ia<oiitetl, dcvciops shakes in tic tinuber and cauises

existing sliakes to becoine inore proîîotinced. Sonie o!
tliese sliakcs often exteîîd to a great deptii and runî thie
wliole lengîli of thec beani,so tduat it îîot infrequientiy liai»
pens Iliat only a siiglît layer is lcft to lîold tue beamn to-
gciller. Stncl a beain, aiotigli otherîvise sound and
cîcar, offers; very little resistance to longitudinal shecar,
anl iiiglit nmore juistly be regarded as being îîîade tip of
two or iiorc suiperposed beaîiis.

\Vhcîîi this papier wvas rend by Prof. Bovcy before the Cana-
dian Society o! Civil E iigincers, tic folloîving discussion cnsucd:

Prof. Bovcy rclplyiiig te a question stated that thie ilircct
tensile strength o! tituber is îuuch greater iii evcry casc tliai
the dirctî comipressive strength, for mnstance, if 10 rcpresentcd
tlîc tcusile strengtli, s wvould rcprcscîît tic comupressive, anid for
iliat reason, as lus experiments showcd, it %vas always bcst and
sifer t0 put1 tic bcst side of the tiînbcr in comipression.

MVr. Peterson replicd iliat wchilc Prof. Bovcy's tests idi-
ca,ýtcd hit the failure usually took place on tlic conmpression
sîclc lie foinid iliat in actual prrcticc thc tituber invarihily failcd
on tlîe tension sidc, therefore, lic niaintaincd, the direct coin-
prcssitc strength of tmbclir is greater tlian the direct tensile
strcuigthi.

P>rof. Sîîiil said incipient failurc liat ing occurrcd on the
compressive side the neutral axis shifts ils position anti tlirows
an additional strain in tension.

Prof. Bovcy.-A bean wlîichli ad aîîparcntly failcd on thc
tLbtsion side, had in rcality bccn first tvcakcncd by crippling in
conmpression (wlîîcli is îlot alwvays visible), and tbis thircw an
adîtiunal strain on tie tension side, wliich thereupon ruptured
first. Nu tscu picccs of tinibcr gi'.c the saine resuits, t)îcy vary
greatly, e g , if yeti can cnt a picce o! tituber into tlîrcc parts
Iongituclitîally yen wvill find tlîcy vary largely, as far as strengtlî
is concertiec.

Ir. Irwisi pointcd out tlîat aller a timber liad (-;Icd the
part injured iii comipression wotilc rcturn, so as te escape
obscrtation casily, wlîcrcas an actual rupture gradually took
pilace on1 uIl tensioni side.

Mr Peterson said, speaking o! bridge trusscs, Iliat hie liad
î'rvcr knnwi the top ciord to fail, and that t ivas nlot nearly so
liabîc to dIo so as the bottont cîtord, therefore ht docs nlot
coincide wvith the cxpcrinicnt mac.

Prof. l3ovcy repîicd tlîat tic cases o! a bridge truss and a
bcamn o! tinîbcr tvcre ruot paralIel, and tîîat tîîe top chord o! a
bridge truss tvas subjeet to direct conmprcssivc strains î'ery
diffcrent to those in a beant under the Ioad.

Mr Duggan remarkcd titat a bridge truss never faiicd in
tlîc solid, but only in the joints, tlicsc being the wcakest points.


