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Ali I~TVF.STIGATION OF THE STRESS DISTRIBUTION 
IN A TIJfDR DAJI. 

In the theoretical treatment ot beams. eolunme,aacl 
other structural •ea'bere, l'aTi•r•a Prinoiple is aaaWlle4. 

Thie principle eta.tee that the utonaation of the tiMra •t 
any stressed member Tari•••• a at:raight line from the· ptlat 
of maximum. de:f'oraation to tu point of m1aiawn detoaatio•. 

Some o:f' .the cases to which thia principle ·ie applied an 
shown below. 
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con1tccutiYe 

thv strain ie rever,-ed frnrz: ttmt ei!' the ci,,ntilever. 

bi~t the point 

the section, 
.·\cc,11·ding tc na:vier' ~, ?rinciplti, the le.w of ve.riation 

of tlrn d.efcn:r"1Htion of the fiber~ in all C(,.ses if! eccording to 
a ::.1traight 1 ine. 

nm object of thir invep,tigfoi,tion w~e. to d.etermine 

whotht:r tht1 deforrr;a t:f.on of fibers of a loaded bt:1.a.m v~ry in 



Procedure 
A timbsr (pine) beam, three ,_, nct one quz.rter .inches 

•,'dde. tlcven und one sixteenth inches deep, a.mi eight feet between 

su.p;;iorts wa.i:· usea in this investigE,,tion. A port i.on of the length 

near thcl cE;;nter was divided into 2-inch s:pacef. longitudinally 

and one-inch transversely and on both sides. This gave a portion 

of tht~ bec:m sixteen inches long marked off E.tt t-.-..:o-inch intervals 

horizontH.lly, f..,n(i 'Jne-inch intervals vertically. At the inter-

s~ctions of these lines tacks were driven. thereby providing 

for cen tcr :p:.mch marks for use with the strain gage. 
\ 

A z ilar portion of the bC:lam near the quarter point 

w:.~e also experimented upon. The position of the beam and the 

manner in which it wr:'ts marked and loaded are Ehown on page 5. 
,:f 

A Berry strain gage waa used in this investita't,ion 

and. a d~flec tometer \vas also ue~d fer recording trannverse 

def1ecti1ns in order that the elafltic limit of the beam might 

be found. 





Tabulated Results 

In the following tables t:te average defornation 

6f the !Tber:::· is s:;ivt:;n • It was ori,;;inally plE' ... nned to show 

t:he rieforrr:atJ.on of es.ch 2-inch lengt.l:'~ of the fitJs;;rf,, but due 

to the inherent irw.ccaracies of thE, the re&dings were 

very i rregu.L'? .. r, for this reason only the averacee for 

fi.r:-t re 

fo:c t.c • .::; ar r r)w of tacks, the second reading i1:: the t;verage 

rJw of tacks I antl so on. The nW'.'1berz with 

b0far~ them denote contraction af th~ (ibere 

a.nrl :i:ius•: n. wi.t:i, :no sign befoni them denote elongation. 
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Center 3eot1on 
16,000lb.load 

Front View 
No. unit strain in. /in. 
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Front View 
No. unit streis 
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Discussion 

Froip the diagrams it ca.n be seen that the strain did 

not va.rJ Eu, a straizht line. However, some of tte irregularities 

of the curver, are easily explained. The 1'hurnp r, in the curves 

about two inches D.bove the center line on the front view of the 

c~nter portion if' due to the fact that below this point was 

the h€Jc.rt of the tree while above WE-.s sap. The he€'rt extended 

to aboutan equv,l distEmce below the center of depth of' the beam 

but no erratic results were obse1·ved. It may therefore": be con-

cluded that the elongation of th~ fibers due to tensile stresses 

is a.bout the same for the heart and se,p part of the beam., but 

for compressive stresses, the contraction of the fibers is much 

greater for the sap than for the heart of the beam. The break 

in the twenty-thousa.nd-pound-)oad curve four inches above the 

center line of the center section it due to the compression of 

the top fibers due to load. The results fort. e portion near the 

quarter point of the beam a.re more irregular thap those for the 

center portion and this may in part be explained by the fact 

tha.t this portir.,n wa.s only half as long as the one at the center 
. ' 

and therefore only half a~-ma.ny readings could be taken. 

A;,parently the strain distribution we,s the sa.me before 

a.nci after the elasti•c limit was reached as no chan~.e in the 

sha1)e of the strain curves could be observed .. 



Conclur;ion 

I±'rmn tiw res:il tB of this invefltig~ tion it n:.ay be con-

clud0d that .the }!hapc of th,~ :strain diftfr21.rr fox ,in,.. bc~in; will 

depenc:. on tht: internal ~true turt.: of the bt::'&m H..t!d t.hC;.: nearness 

of conc1:m tri:i. t,~d lottdf' t~o th,i section ander. conE5.dcra tion. ]'or 

a h0nozoneous bekm with no concuntr&t~d load~ near the section, 

the t~t.1.~.?..ili curvi;.; wou1u pof!(idbly be a strtcight line, bt.,t fc.lr 

bearr.t not hort.ogeneour • the strain d Cl'f.\lr e; •:1111 not bt: straight 

lines .sn<l hair aha;:e will depend on the internf'.J t,Lructure of 

the b~tmi. 1-:0wever, before an_y law for the v&.ris.tion of the 

e,trt:,in in be~ims could be EH,tablished, o large n .. ,mber of beama 

shrmld be investiga.ted. Yven then. for any particu.l.:.r bc1,;,m the 

shfqie of t e t:itro.i.n curve would be influenced by the propertiea 

of tr.it t be,::tn: and would be different :from that of a beam with 

different fTopcrties. 
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