POLEDRY

Lauge Fuglsang Nielsen

A software 'POLEDRY" has been developed by the author which predicts the stress sta​tes as they develope in a trunk during drying.

The software is based on the following two papers, from which the subsequent quo​ta​ti​ons are reproduced.

Nielsen, Lauge Fuglsang: "Drying of wood, Part I: Stresses caused by dry​ing", Byg​​ningsstatiske Meddelelser, 57(1986), 73-100.





Idem: "Drying of wood, Part II: Damage free drying", Bygningsstatiske Med​de​lel​ser,  57(1986), 101-115.






….. Crack growth in wood is promoted by drying. This phe​no​me​non is unfortunate because cracks may reduce strength con​siderably. It is well known that fast dry​ing is more se​vere in this respect than slow drying. This ob​ser​va​ti​on is the basis of any empirical rule, which has been sug​gested in drying technology to opti​mize economy (ti​me) and quality of wood.

….. The scope of this paper is to illustrate theoretically that there is a "safe" rate of drying below which the ori​ginal structure of wood can be maintained. This means that the inherent defect nuclei in wood will not grow into real cracks. We consider round poles be​ing dri​ed from a moisture content which initially is u​ni​​​form​ly di​stri​buted at a level lower than or equal to the one defined by the fiber sa​tu​ra​tion point (25 ‑ 30%). The potential cracks (to avoid) are tho​se ha​ving a lea​ding edge pa​rallel to the pole axis and a radial di​rec​tion of propagation.

……The pole material is modeled in the traditional way, meaning that assumptions are made im​plying cylindrical homogeneity and orthotropy as related to the pole axis. Accurate elastic stress-strain solutions are first established which are then converted to their viscoelastic coun​ter​part solutions assuming that the mechanical behavior of wood can be described line​a​r​‑v​I​sco​ela​sti​cally ac​cor​ding to the Power Law description
). It is hereby demonstrated how creep con​si​de​rab​​ly reduces the ‘dan​ge​rous’ tangential surface stresses, which are the results of a tra​di​tional ela​​stic analysis.

….. We recall that we have considered especially the areas at the surface of a pole. This should be kept in mind when evaluating the statements made on drying with da​ma​ge. For example, the pole considered does not neces​sa​rily lose its strength totally when deep cracks ap​pear at the sur​face. The first cracks developed may ve​ry well produce a stress relax​ation inside the pole, which re​duces the chances that damage will occur in this area. Math​ema​ti​cally the drying problem of wood com​​ponents with propagating cracks is extremely dif​fi​cult to so​lve. This has already been ind​icated in the pre​​ceding section.

It is, however, very satisfactory that the drying pro​cess which leaves wood with its best end‑qu​a​lity is ac​ces​sible for analysis. This paper has given an example of that: Poles drying as shown in Fi​gure xx. Ot​her ex​amples, involving other cross‑sections and moi​stu​​re histories may be ana​ly​zed in exactly the same way.

Remarks

It is noticed that any subject considered in the papers is not handled by the software (POLEDRY) pre​sented. The program, however, can easily be modified to do so.



















































































































�) Nielsen, Lauge Fuglsang: "Power Law creep as related to relaxation, elasticity, damping, rhe��olo���gical spec�tra and creep recovery - with special reference to wood", Conf. of Int. Union of Fo��re���stry Re��search Organizations (IUFRO), Xalapa, Mexico, Dec. 1984, Proc., Build. Mat. Lab., Tech. Univ. Denmark 1985, 181 - 204.


Idem: "Power Law creep of wood - moisture variations aspects", Timber Engineering Con���f�eren�ce (International Union of Forest Research Organizations); Bordeaux, France, Aug. 17-21, 1992, Proc., Build. Mat. Lab., Tech. Univ. Denmark 1992, 123 - 134
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