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AN INV“STIGATIGN OF THE STQE&S D!STRIBUTIGE
IN A TIMBER BEAM
. In the theoretical treatment of beams, columns,and
other stiructural nembeée,'Ehvior'a'?rineiplc is assumed.
This principle states that the deformation of the fibers of
any stressed member varies as a atraight line from~th&'»01nt

of maximum deformation to the point of minimum deformation.

Some of .the cases to which this principle is applied are
\ ,

shown below,
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For = ghort strut lozded ot the center of previty of
trhe section 2311 the flbers are stortoned an ecunl crount, and
tie dicpren phoving shemdag the defarmation of lhe Fibere is

*

rectonsuler ae oshovwn in figure 1. Then the strut de loecded ece

centricelly as in figure 2, the ocuterrmost fitere of e elde
117 be chortened nore then ihose on the
Grrorite cide and the diagrar will be tripezoidsl, Yor & strut
¢ bivcted to cirect {ar simple) comrression ard » courle (or
zorent) the deformatiom of &« fiber btoetween two concecutive

seetions that were parellel before losding is the resultant

twe oomponent ceformationsedisgrem (a) for compression
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wid Glagrar (b)Y for flexure, (e¢) being the aicgrsm for the
roswltant deforvation, In figure ¢, we hove s cantilever

beem the Tibers of which, when the beam is locded, will be
“longated ot the top and shortened at the bottom. Tor e
simple boor the strain ie reversed from that of the cantilever.
The to; Tibere are shortened and the bottor onee elongated.

For ¢ curved besr swnported and loaded ze in figure &, the

te, fibers w11l bo crhortened and the botiowm ocnes clongated

but the pcint of zers deformation will not be st the center

af aravity of the sertion,

Acearding to Navier's Trinciple, the law of veriation
of the deformation of the fibere in all coses ie eccording to
‘a atraight line,

The object of thir investigstion wee tn determfine
whether the deforration of fibers of & lozded beam very in

accordsnce with Yavier's asvurption.



Procedure
A timber (pine) beam, three :nd one gusrter inches
wide, eleven and one sixteenth inches deep, ana eipght feet between

supports was usec in this investigsation. A portion of the length

[

near the center was divided into 2-inch spaces longitudinally
ana one-inch transversely and on both sides., This guve a portion
of the bezm sixteen inches 10hg mafked off at two-inch interva;s
horizontally, anG one-inch intervals vertically. At the inter-
scctions of these lines tacks were driven, thereby providing
fo; center punch murks for use with the gtrzin gage.

A similar portion of the beam near the quarter point
was also exXperimented upon. The position of the beam and the

manner in which it was marked and loaded are shown on page 5,

¥

A Derry strain gage was used in this investigation
and a acflectometer was also used for recording transverse
deflectinng in order that the elastic limit of the beam might

be found.






Tabulated Results
In the following tables the averége deformation
6f tho ribers is givén . It was originslly planned to show
the deformation of ezch Ze-inch length of the fibers, but due
to tﬁe inherent inaccurascies of the gage the rezdings were
very irrugunvz, and for thi% reason only the averagee for
the whosle LYtubh"iﬁCh nortion of the bezm are given., The

firet recding in eccn table ie the zverage unit compression

[

for the upner row of tacks, the second reading i¢ the average

along the second row of tacks , and so on, The numbers with

the rinus sign before them denote contraction ¢f the Uibers

anc tho numbers wilh no sign before them denoie elongation,
Center tection
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Nuarter Point
EOQOOO 1b. load
{ Back View

Front View i
uait strain in./in.

No. unit stregm in./in,’

1 -.001200 -,000200
2 -, 050950 -.05130C
S -, 003775 -, 00082y
& -, 300675 -,000700
5 -, 000175 -,000575
6 -, 000175 -.000150
7 L00017E .000100
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10 LO20650 L, 001425
11 JGULLMO +001625
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Discussion

From the diagrams it can be seen that the strain did
not vary as s straizcht line. However, some of the irregularities
of the curves are easgily explained. The "hump" in the curves
about two inches zbove the center line on the front view of the
center portion is due to the fact that below this point was
the heurt of the tree while above was sap. The hesrt extended
to akouwlan equal distaznce below the'center of depth of the beam
but no erratic ggsults were observed, It may thereforqfﬁe con=-
cluded that the elongation of the fibers due to tensile stresses
is zbout the same for the heart and ssp 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-thousand-pound-;oad curve four incheg above the
center line of the center section is due to the compression of
the top fibers due to load. The results for t e portion near the
quarter point of the beam are more irreguler thaﬁ those for the
center portion and this may in part be explained by the fact
that this portion was only helf as long as the one at the center
and therefore only half as many readings could be taken,

Apparently the strain distribution was the same befdre
ana after the elastic limit was reached asg no change in the

shape of the strain curves could be observed.



Conclusion

From the reculte of this investigetion il may ve con-
cluded that the shope of the strain cicgrar for sn, beasrm will
depend on the internal tructure of the beww and the nearness
of concentratad loaar t§ the section under consideration. For
a homogeneous bear with no concentratsd loade ncar the section,
the sirzin curve woulu possibly be & straight line, but for
beams not homogeneous, the etrain disgrars will not be straight
lines and ‘heir sghape will depend on the internel structure of
the beam., FHowever, before any law for the varistion of the
struin in bezme could be established, & lsrge n.mber of beams
should be investiguted, Iven then, for any particulsr beam the
shape of t e strain curve would be influenced by the properties
of that beam znd would be different from that of & beam with

different propertiegcs,
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