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ON THE POSSIBILITY OF USING OF SMALL DIAMETER PINE ROUND
TIMBER WITH DEFECTS IN CONSTRUCTION

N.V. Byiskih, Ph.D

Correlation between small diameter round timber and timber defects are
presented. Values of timber bending strength with cracks have been obtained
as the result of experimental research.
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There is a surplus of small diameter (10-23 cm) round timber in many
countries which is harvested in forest thinning. Considering that Ukraine has
relatively low density of forests the use of such type of timber is very important.
Large amount of small diameter round timber is used ineffectively. The overall
objective of this research is to find new efficient ways of use of small diameter
round timber and thus to create a new market for it.

Objectives: is to find out the values of defects influence values on
strength of round pine beams of small diameters.

Material and method. It is known that timber quality [7] depends on
type of loading, direction of applied force, fiber structure of wood, the presence
and number of defects [1, 2, 4, 5].

According to [5] weakening of planks and beams under the influence of
alongside cracks, the surface of which coincides with direction of bending
force is insignificant. Tensile strength lowers up to 43% in a case if the
surface of crack is perpendicular to the direction of bending force. The issues
of one-sided lateral cracks effects on round logs of construction size under
bending force are insufficiently explored [2]. In particular, these studies show
their little effect on tensile strength.

The effect of cracks on bending strength was determined experimentally
by static bending. Logs of construction size were selected in Kyiv, Zhitomir and
Rivne oblast for this purpose. Some specimens had a higher moisture content
than acceptable limit of saturation for wood cells. Some specimens were dried
to 16%-18% for speeding up of cracks formation. Compression was applied
between the whorls for all specimens on testing machine ZD-40. Orientation
of cracks was parallel and perpendicular to bending force.

Strength is assumed as a key index for materials which can take
standard and calculated values. The values of materials were calculated
based on formula [8]. That gave us the limits of materials durability and period
of their practical use.

Standard material strength was in the form of equation [8]

R, = Ryy(1-1,65-V), (1)
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Where R, — standard material | strength; VV— coefficient of strength variation
according to the test; R,, — temporary value of material strength (average
strength distribution), MPa; 1,65 — quantile of statistical distribution function
with 0.95 probability for standard strength calculation

Type of calculated strength R, [8] equation was

Hr — Ry My )
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Where R, — standard strength resistance, MPa; m; — index of long term
strength of timber; y, — index of safety; y,, — index of safety for material.

On condition of 0,99 probability and assuming a ratio of y,, value, which
was determined by changing from 0,95 probability for R, to 0,99 probability for
R: (2,33) [8]
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where 7,, 7 — quantiles for 0,95 probability and for R, (1,65) and
0,99 probability for R, (2,33) [8].

Results and discussion. As a result of experiment the values of
bending strength resistance of specimens were obtained with consideration of
limit strength of construction logs with cracks and different levels of moister
content. At the same time the temperature and humidity conditions for
construction use have been considered under [8]. The mode of loading(in
laboratory conditions) was applied with index of long-term strength 1,0 in
accordance with 2d and 3d class of provision , which were characterized by
the coefficients of reliability as 1,1 and 1,0.

Figure shows results of obtained values of bending resistance for
beams with and without cracks and standard values for timber.
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Under current Standard Timber Regulations [8] for standard resistance 57
MPa and calculated resistance 16 MPa (timber class 2/K24), and 10 MPa (timber
class 3/K16) are obtained as the result of small sawn specimens testing.

However, it is known today that there is significant dependence
between bending resistance and absolute size of structural elements, and the
possible causes of which are as following: heterogeneity of wood structure,
specimens height to width ratio , lack of core in small specimens and so on.
Our research shows that resistance of natural size construction elements
reduces on average by 15%-20% [6], comparing to small standard specimens.

It was determined that sidelong cracks of shrinkage did not cause
significant decrease of bending strength.

Conclusions
The experimental studies and obtained results allowed to determine
calculated values of bending resistance for round timber with defects. Their
values exceeded standard values almost twice, thus indicating possibility of
small diameter round timber use in building structures.
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HaesedeHo pe3ynbmamu ekcriepuMeHmalsbHUx 00CNIOXKeHb 3anexHocmi
rnokasHukie MiyHocmi OepesuHu CcOCHU Manux Oiamempie 6i0 ead.
BcmaHoeneHo po3paxyHkosuli onip depesuHu 3 mpiluHaMu Ha 32UH.

Jlicomamepianu, mexa MiyHocmi, mpiwyuHu, 6ydieenibHi KOHCMpPYKUil.

[NpusedeHbl  pe3ynbmamsbl  3KCrepumeHmarsbHblX  uccrnedosaHull
3asucumocmu rnokasamernel npoYyHocmu OpeeecuHbl COCHbl HebOIbUWUX
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duamempoe OmM rOPOKO8. YCMAHOB/IEHO pacyemHoe COnpPoOmMuUeeHust
OpesecuHbl ¢ mpeuwuHamu Ha u3aub.

Jlecomamepuansbi, npedesn npoyHocmu, mMpewuHbl, cmpoumesib-
Hbl€ KOHCMPYKyUU.

Y[K674.047
BOOCKOHANEHHA TEXHONOTI CYLWIHHA OEPEBUHU KAMA
B.C.Kosanb, KaHOUOam mexHi4YHUX HayK

[NposedeHi ekcrniepumeHmarbHi  QOCNIOXEHHSA  Npouecy  CYWIHHS
OepesuHuU Kana pi3HUX nopid. Po3pobrieHo pexxuMu CywiHHS, Wo 00380/15H0Mb
3MeHWuUmMuU mpuesanicmb ma eHepaemu4Hi sumpamu npouecy. NokasaHo, wo
onmumasibHUM PEeXUMoM CYWIiHHs OepesuHU Karna € OCUUMIoKYUl pexum 3
HBY HaepieaHHAM ma KOH8EKUJUHUM OXO/100XXEHHSAM.

HepesuHa kana, modesnib npoyecy, rosie 80si020CMi, pPexum
CYWIiHHS1, MEeXHiKO — eKOHOMi4YHa OYiHKa.

Kan — ue pobposikicHe yTBOpPEHHS Ha CToBOYypi y BUrMsAi KannenogioHoro
HapocTy. O6pobnaeTbCa CkNagHo Yepes O0cobNMBOCTI TEKCTYPW, BiH MILHAA, MaE
BMCOKY LWiNbHICTb, fobpe wnidyetbca Ta nonipyetbcs. LIiHyeTbca yepes cBOK
Kpacy. BUKOpUCTOBYETLCA B MPOMWUCMOBOCTI Y BUMMAAI LUMOHY , @ TakoX AN
BUPOBHULTBA APIOHNX BUPOOGIB TUMY LUKATYMOK, XIHOYMX NpUKpac, 03400MneHHs
PYYOK HOXIB, FOX PYLUHMLb, a TaKOX LIHYETbCs pisbbsapamn LepeBuHN 3a
HEMOBTOPHY TEKCTYpY.

a B
Puc.1. CxemaTtnyHa TeKCTypa Kana (a), 3pa3ok Kana Binbxu (6)
Ta 3aroToBKU AN PY4YOK HOXiB (B)
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