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Changes in the air permeability and density profiles of 12-mm-thick 
oriented strand board (OSB) specimens were evaluated in relation to 
changes in their moisture content. The test methodology consisted of the 
simulation of real conditions that may occur during construction. Using a 
water bath, the OSB moisture content was increased from 10% to 17%, 
and the consequent changes in the air permeability and vertical density 
profile (VDP) were analyzed. The air permeability and VDP were then 
reanalyzed after acclimatization of the OSB to a balanced moisture 
content at 60% relative air humidity and 11.4 °C. After wetting the boards 
with an initial moisture content of 10% for 2 h and naturally re-drying them 
in laboratory conditions, an average increase of 11.7% in air permeability 
was observed. The increase in air permeability was 5.6% with a pressure 
difference of 50 Pa. After redrying, the boards showed a 1.1% lower 
average density and 14.5% lower maximum density in the surface layers. 
From the results, it followed that even the short-term effects of water and 
the related increase in moisture content of the OSB had a negative impact 
on the air permeability and VDP.  
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INTRODUCTION 
 

 Oriented strand board (OSB) is a material made from large, flat strands of wood, 

where the outer layers strands are oriented parallel to the long edge of the board or to the 

production line, and the core layer is often formed by smaller strands oriented at right 

angles to the outer layers (Irle et al. 2012). The outer layers, mostly compressed to higher 

density, ensure the major mechanical and physical properties of the boards. Manufacturing 

is optimized by the correct setting of production factors such as pressing time, pressure, 

and step-closing time. OSB is made from wooden flakes that are not so easy to compress 

as medium density fiberboard (MDF). Compared to MDF manufacturing, the step-closing 

schedules are commonly used for better densification of OSB, while their use for MDF 

manufaturing could be useful for MDF density profile manipulation (Wang et al. 2001). 

The plasticization and further densification of the flakes are the factors that require the 

step-closing schedules (Wang et al. 2004). The geometry and arrangement of the strands 

in the surface layers are also important factors. By correctly setting these production 

factors, a horizontal density profile (HDP) and vertical density profile (VDP) are created 

(Strickler 1959; Suchsland 1962; Winistorfer and Wang 1999; Wolcott et al. 2007). The 

VDP is mainly the result of the press closing process, where the surface layers show a 

higher density than the middle layers. It was experimentally ascertained that boards with 
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M-shaped VDPs have suitable mechanical and physical properties. The moisture content 

(MC) and the orientation of the strands in the surface layers have a notable impact on the 

formation of the VDP. A higher moisture content in surface layers results in the 

achievement of a higher maximum density (Andrews et al. 2001). By increasing the 

moisture content of the core layer, it is possible to reverse the VDP (Heebink et al. 1972). 

García et al. (2008) stated that strand mats with a lower strand arrangement level exhibit a 

more balanced VDP. Another significant factor that influences the VDP is press speed and 

its combination with the MC of the layer. Higher press speed combined with high MC of 

the layer result in higher thicknes swelling of the layer (Candan et al. 2012).  

Thickness swelling occurs during the reaction of moisture on a finished OSB. 

Higher percentages of thickness swell occur in surface layers that have a higher density. 

Wang and Winistorfer (2002, 2003) tested 12-mm-thick OSBs and revealed that swelling 

occurs to a greater extent (74%, 64%, and 57%) in the surface layers that comprise only 

39% of the total sectional thickness of the board. The air permeability of the samples of 

particleboard was tested by Langmans et al. (2010a) with the application of a known 

quantity of water for a short time period in order to simulate rain. The air permeability 

measured after the application of the water was approximately half compared to the 

measurement of the dry state. After 30 min, the air permeability had 91% to 96% of the air 

permeability of the dry state. This experiment only studied very short and mild exposure 

to moisture, which could not penetrate the paraffin layer, resulting in zero swelling or 

change in the VDP. During longer exposure to moisture, the paraffin impregnation fails 

and the board swells, which is the main assumption of this paper. According to Adcock 

and Irle (1997), wood cells with a higher density have a greater swelling potential. 

Thickness swell reduces density, and this phenomenon is more significant in higher density 

areas. As such, the reduction of mechanical and physical properties on the basis of swelling 

is notably influenced by changes in the VDP (River 2003; Xu and Winistorfer 2007). Thus, 

swelling occurs more in the surface layers, which ensure the air impermeability of the 

board. Thickness swell is associated with the loss of the mechanical properties of 

composite materials (Suchsland 1973; Alexopoulos 1992; Wu and Piao 1999; River 2003), 

which is associated with increased inherent stress in the board that arises from the impact 

of the various swelling rates of the materials from which it is made. For strand boards, this 

phenomenon has been described as the straightening of wood parts (Halligan 1970; Fan et 

al. 2009). The strands, which are compressed and subsequently exposed to higher 

humidity, swell and naturally regain their initial shape. This changes their location inside 

the board, and these changes cause stress in the board that disrupts the bond between the 

glue and wooden components (Medved et al. 2006). 

Air permeability, as a physical property of OSB, is strongly dependent on its 

manufacturing process. Taking into account that OSB is made by pressing strands of wood 

together, there are still some gaps allowing air to flow. This determining factor of air 

permeability is porosity (Al-Hussainy et al. 2013). The porosity is influenced more by 

thichness of the strands than by other geometric factors (Dai et al. 2005), but in general, 

the smaller the strands, the smaller the gaps between them (Kruse et al. 2000), which opens 

the possibility to decrease the air permeability by adding a small fraction into the carpet. 

This leads to significant decrease of carpet permeability during production (Fakhri et al. 

2006). Other factors that affect the air permeability are pressure difference (Kumaran et al. 

2003) or different manufacturers (Langmans et al. 2010b). 

The OSB/3-type board is intended for use in humid conditions where the humidity 

of the ambient air exceeds 85% for only a few weeks per year, according to standard EN 
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300 (2006). Companies that offer the construction of wooden buildings in the Czech 

Republic claim a construction time ranging from three weeks to several months, and the 

building materials are exposed to natural elements for a certain part of this period. Due to 

the fact that the individual parts of the building are not yet duly integrated in the building 

and insulated from the exterior environment, they may absorb moisture. It often occurs that 

the building material is exposed to a step increase in moisture content from rain. Due to 

the hysteresis of wood absorption, it is necessary to consider the fact that these step changes 

in moisture may fundamentally change the properties of the wooden materials used in the 

building.  

The goal of this paper is to determine the differences in the air permeability of the 

boards after an increase in moisture content and re-drying, and to determine the changes in 

the VDP.  

 

  

EXPERIMENTAL 
 
Materials 

The board most commonly used for building purposes, the 12-mm-thick OSB/3, 

was selected for air permeability testing and VDP determination. The boards were obtained 

from the local manufacturer of this material. The characteristics of the boards are given in 

Table 1. 

The wood strands used to make the boards were graded using a sieve with eye 

dimensions of 3.5 mm × 30 mm and the ratio of the centre wood strands/surface wood 

strands was 50/50. 

 

Methods 
All of the test samples had a format of 1250 mm × 2500 mm, which was also the 

production format. The test samples were acclimatized in the environment in which the test 

was performed (11.4 °C, 60% relative air humidity). The air conditions were chosen 

according to the air conditions during the early winter, which is the most common period 

for construction in Central Europe. The air permeability test was conducted on five 

samples.  

The first test was performed on the sample acclimatized to ambient temperature, 

after which it was exposed to higher humidity in a dip basin. Wetting was performed via 

submersion of all of the test samples in water for 2 h and subsequent conditioning. One 

additional board was placed with the rest of the boards to ascertain the VDP in order to 

verify the assumption that VDP changes with a change in OSB humidity, subsequently 

impacting air permeability. The VDP was determined using the compact X-ray density 

profile analyzer - DPX300-LTE (Imal, Modena, Italy), which works on the principle of 

weakening the energy passing through layers of material with different densities. This 

method is suitable for the determination of the density profile of the material (Winistorfer 

et al. 1986). 

Six test samples of 50 mm × 50 mm were taken from one board according to EN 

326-1 (1997), and the average behaviour of the VDP was determined. During wetting, the 

average adsorption was 10.4 g of water. The VDP was then measured again on a wet 

sample. 
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Table 1. Production Characteristics of the OSB/3 Test Sample 

Conditions OSB/3 Surface Finish OSB/3 Middle Layer 

Pressing Force (N/mm2) < 3 

Pressing Temperature EZ1 (°C) 220 to 225 

Pressing Temperature MZ2 (°C) 205 to 215 

Pressing Temperature OZ3 (°C) 180 to 220 

Pressing Factor (s/mm) ≈ 5 

Glue Used MUF4 PMDI5 

Glue Quantity (kg/1 m3 of the 
Board; Dry Matter) 

35; (8.5%)6 12; (3.5%)7 

Paraffin (kg/1 m3 of Board) 2.7 

Paraffin Emulsion (%) 1.2 1.2 

H2O (L/1 m3 of Board) 30 

H2O (Dosing Converted to the 
Required Strand Humidity) 

10.5% 5.5% 

Hardener 2.4%* - 

Wood Material (kg/1 m3 of Board, 
Atro, Coniferous) 

535 

Raw Material Used Spruce 80%; Pine 20% 

MUF, MDI Concentration 65%; 100% 

Hardener Concentration 60% 

Paraffin Emulsion Concentration 34% 
1 Entry zone; 2 middle zone; 3 output zone; 4 urea formaldehyde adhesive; 5 
diphenylmethane diisocyanate adhesive; 6 percentage content of the element to the 
wood strand mass at 0% moisture content 

  

The test samples were exposed to many graduated pressure differences (positive 

and negative) and the air-flow volume achieved for each pressure difference was measured. 

The maximum pressure achieved was 600 Pa and the minimum pressure was 50 Pa. After 

clamping the sample in the test chamber with a clamping jig, overpressure differences of 

the following values were achieved in the chamber: 50 Pa, 100 Pa, 150 Pa, 200 Pa, 250 Pa, 

300 Pa, 450 Pa, and 600 Pa (∆pmax). The pressure differences were applied according to the 

test method of EN 12114. At each pressure difference value, the air-flow volume in m3/h 

was measured. The same procedure was used for negative pressure. For this purpose, the 

airtight chamber commonly used for commercial tests and for the purposes of previous 

studies (Hodousek et al. 2015) was used. The chamber scheme is shown in Fig. 1. 

This was followed by increasing the moisture content by submerging the boards in 

water for 2 h. The water was subsequently drained and the boards were loosely covered 

with polyvinyl chloride (PVC) film for 48 h to balance the moisture content in the sample. 

This process was intended to simulate the building construction process where the opened 

package of boards is exposed to rain for a short time, after which it is left to rest for a while, 

and only later are the boards removed and integrated in the building. The average water 

absorption was 1.4 kg per board with dimensions of 1250 mm × 2500 mm (0.45 kg/m2, 

average MC 17.4%) and 10.4 g of water per test sample with dimensions of 50 mm × 50 

mm (average MC 67.9%). The difference between absorption of the big and small 

specimens during the same time period is caused by the edge effect when water enters into 

the board through the edges where the water sorption is higher (Gu et al. 2005). The MC 

was determined using the oven dry method (EN 13183-1). The air permeability and VDP 

of the wet samples were measured.  
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Fig. 1. Testing apparatus used for the air permeability test (EN 12114) 

 

The boards were then left to rest in open air with adequate mutual spacing so that 

air could flow between them. The average environmental conditions were 10.3 °C, 60% 

relative humidity and 965 hPa atmospheric pressure. After stabilisation of the board weight 

at the initial value, the air permeability and VDP were measured again using a procedure 

similar to the one described above. All of the measured values were converted to reference 

conditions as stipulated in EN 12114 (2001) according to the following equations, 

𝑉0̇ = �̇� ∙ √
𝜌

𝜌0
                                                                                                                (1) 

where �̇�0 is the volume air-flow related to the reference conditions (m3/h), �̇� is the volume 

air flow measured in laboratory conditions (m3/h), ρ0 is the air density in reference 

conditions (1.1988 kg/m3), and ρ is the air density in laboratory conditions (kg/m3), 

calculated from the relationship, 

  𝜌 =
𝑝𝑎−0.378802∙𝑝𝑤

287.055∙𝑇
                                                                                                     (2) 

where 𝑝𝑎 is atmospheric pressure (Pa), T is the thermodynamic temperature (K), and 𝑝𝑤 is 

the partial pressure of water vapour (Pa), calculated from Eq. 3,  

     𝑝𝑤 = 610.5 ∙ 𝜑 ∙ 𝑒
(

21.875∙(𝑇−273.15)
𝑇−7.65

)
                                                                       (3) 

where 𝜑 is relative air humidity (%). 

 The measured and calculated values were subjected to statistical analysis in 

Statistica 12 software (StatSoft, Palo Alto, CA, USA). Statistically significant differences 

between the air permeability of samples before and after wetting were determined by an 

analysis of variance (ANOVA) with a significance level of 0.05 and by Tukey's honest 

significant difference test. 
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RESULTS AND DISCUSSION 
 

The OSB/3 boards were tested for air permeability according to the above-

mentioned conditions. The average air permeability values calculated for 1 m2 of board are 

given in Table 2, including the variable coefficient for each group. 

 

Table 2. Average Air Permeability 

    v0 vw v1    
Pressure 
Difference 
(Pa) 

no Mean 
(m3/m2/h) 

COV Mean 
(m3/m2/h) 

COV Mean 
(m3/m2/h) 

COV v0/vw 

(%) 
v0/v1 

(%) 

50 5 1.13 4.41 1.25 6.56 1.20 9.91 9,3 5,6 
100 5 2.08 5.32 2.33 8.12 2.28 12.32 10,6 8,7 
150 5 2.99 3.91 3.31 7.35 3.21 12.15 9,8 7,0 
200 5 3.80 5.05 4.29 8.49 4.12 12.74 11,5 7,8 
250 5 4.69 4.47 5.24 7.74 5.04 11.95 10,5 7,0 
300 5 5.47 4.03 6.07 7.15 5.82 10.57 9,9 6,0 
450 5 7.63 5.13 8.54 7.12 9.92 17.82 10,7 23,1 
600 5 9.48 3.76 10.61 7.51 13.18 8.53 10,7 28,1 

*Note: COV- Coefficient of variation; V0- Air permeability of boards with a relative humidity of 10% 
before wetting with water; Vw- Air permeability measured after removal from the water bath and 
conditioning of the boards; V1- Air permeability of the boards after wetting with water and redrying 

to 10% moisture content  
  

As expected, the lowest air permeability values were measured in all samples before 

wetting. A somewhat higher air permeability was characteristic of the samples in the final 

stage. The highest air permeability was characteristic of the samples measured immediately 

after removal from the water bath and conditioning. The second column from the right of 

Table 2 shows the percentage difference in the air permeability of the wet boards compared 

to the dry boards. The last column shows the difference between the air permeability of the 

boards after wetting and redrying to 10% moisture content and the boards with 10% air 

humidity before wetting. The average difference in the air permeability for all air pressure 

differences between the boards measured before wetting and the wet boards was 10.4%. 

The average difference between the boards with a relative air humidity of 10% before and 

after wetting and re-drying to 10% moisture content was 11.7%. However, the average in 

the second case was heavily influenced by the last two values, as the air permeabilities at 

the pressure differences of 450 Pa and 600 Pa increased dramatically compared to the 

previous levels. When the last two levels were excluded, the average air permeability 

difference was 7.6%. 

Figure 2 shows the averages with a 95% interval of reliability for the individual 

groups and pressure differences. The air permeability of the sample was always lowest 

before wetting. For pressure differences from 50 Pa to 300 Pa, the lowest air permeability 

was measured in the tested sample immediately after wetting in water. The results of the 

dried sample after wetting were between these two values. For pressure differences (450 

Pa to 600 Pa), the opposite behaviour was observed, as the highest air permeability 

exhibited by the samples dried to 10% of the MC after wetting. Upon inclusion of all values 

in the statistical analysis, it was determined with the ANOVA test and subsequent Tukey’s 
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honest significant difference (HSD) test that both groups measured after wetting in water 

significantly differed from the sample measured prior to wetting (the p-values of the Tukey 

test were 0.0007 and 0.0002), but they did not exhibit a significant statistical difference 

between them.  
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Fig. 2. Graph of averages with a 95% interval of reliability of the measured air permeability data for 
the sample before and after the water bath (WB), and for all pressure differences 

  

 The increasing variance of the measured values with rising pressure difference was 

also observed, which is confirmed by past studies relating to air permeability (Hodoušek 

et al. 2014). Within the framework of one pressure difference, it is also possible to observe 

an increase in the variance in the wet samples, and even a somewhat higher variance in the 

values of samples that were dried after wetting compared to the initial sample prior to 

wetting. The relationships between the groups were similar for pressure differences from 

50 Pa to 300 Pa. In this range, mainly the variances increased with increased pressure. 

Below is a separate graph (Fig. 3) for the pressure difference of 50 Pa. The behaviour of 

the values in Fig. 2 suggested that for the duration of the submersion of the sample in water, 

the wood swelled, the strands moved apart, and the bonds between them were disrupted. 

During the drying process, they returned to their place but the cohesion between them was 

already weakend. The bonds were broken, and new air gaps were partially covered. At low 

pressures, the air permeability was influenced mainly by pre-existing expanded air gaps. 

However, the air permeating at higher pressures (450 Pa and 600 Pa) had adequate force 

to unblock new, smaller air gaps, which increased the air permeability.  

Figure 3 shows the box plot for a pressure of 50 Pa, including the average values 

for each group. The y-axis shows the air permeability values converted to 1 Pa of pressure 

difference. The air permeability values in this pressure difference that were representative 

of the pressure differences up to 300 Pa clearly rose 9.3% after wetting of the sample with 

water. Upon returning to the initial MC, the sample had a value that was 5.6% higher than 

the initial value (Table 2). The ANOVA test in Statistica software did not prove a 
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significant difference between these three phases. The conversion to 1 Pa was done for the 

purpose of comparison with other studies. Langmans et al. (2010a) compared the achieved 

air permeability results with the limit for passive houses, which they experimentally set to 

0.015 m3/m2/h/Pa. The certification label ‘passive house’ serves as a low energy 

consumption proof of the building (Feist et al. 2005). This limit was evidently too low even 

for the samples before wetting. To comply with this limit, it would be necessary to apply a 

surface treatment or combination with another material, which would lower the air 

permeability by 38% in the sample after wetting.    
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Fig. 3. Graph of the ANOVA of airflow for the pressure difference of 50 Pa 

  

Measurement of VDP 

 In order to verify the change in density, the VDP was measured in one of the boards. 

The density profile was measured in parallel with the air permeability in all phases of the 

experiment (10% MC before wetting, after 2 h in WB, and 10% MC after wetting and 

redrying). The results showed that the change in moisture content influenced VDP, even 

after redrying to the initial moisture content. The aggregate values of changes in the density 

and thickness are shown in Table 3. The thickness, average density, maximum density, 

minimum density, and air permeability (K, which expressed the airflow per 1 Pa of pressure 

difference) are also shown. For comparison, the modulus of elasticity (MOE) value was 

given, which was also measured in the OSB 3 mm to 12 mm board under the same humidity 

conditions (Böhm 2009). 

Table 3 shows that the board’s physical and mechanical properties changed with 

increased OSB moisture content and changes in thickness and density of the small (50 x 

50 mm) sample. It was clear that under the same humidity conditions, the changes in air 

permeability were not as significant as the changes in MOE. After a 1.7% change in 

thickness due to non-recoverable thickness swelling (NTS) and a 1.1% drop in density, the 

air permeability increased 11.6% and MOE dropped 40.7%. This illustrated that air 
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permeability was influenced by changes in the OSB due to a higher MC to a somewhat 

lesser extent than MOE.  

 

Table 3. Aggregate Table of the Comparison of Changes in the OSB Physical 
and Mechanical Properties before and after Wetting 

Moisture Content 
(%) 

Thickness 
(mm) 

Mean Density 
(kg/m3) 

Max/Min 
Density 
(kg/m3) 

K (m3/m2/h/Pa) 
MOE** 
(Mpa) 

10 (Absorption) 11.84 / 11.8* 641.9 / 640* 821.1 / 554.1 0.0190 5500 

After 2 h in Water 14.27 / 12.3* 821.1 / 654.3* 952.8 / 894.9 0.0212 - 

10 (Desorption) 12.87 / 12* 571.9 / 633.3* 716.9 / 507.6 0.0215 3910 

Difference abs/des 
(%) 

8 / 1.7* 12.2 / 1.1* 14.5 / 9.2 11.6 40.7 

K – Airflow recalculated for 1 Pa of pressure difference; * Values measured on the air 
permeability sample (1250 x 2500 mm); ** Values obtained by Böhm (2009) 

  

Upon redrying the wet sample, a higher thickness was measured. The weight was 

the same and the average density changed, which corresponds to wood moisture sorption 

hysteresis (Böhm 2009; Pavlík et al. 2012). This supported the assumption that the inner 

density distribution (VDP) must also change. Figure 4 shows the behaviour of density 

across a thick sample in the individual measurement phases. 
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Fig. 4. Changes in VDP upon wetting an OSB 

  

The dotted line indicates the sample before wetting with water with 10% moisture 

content (adsorption). The full line indicates the results for the sample after wetting in water 

and redrying to 10% moisture content (desorption). Figure 4 clearly shows the fundamental 

differences between these two phases. There was an increase in the total thickness of the 

sample and a drop in the average density. On average, the maximum density of the surface 

layers dropped 14.5%. Figure 4 was plotted from the average values of all 6 measured test 

samples in all phases of the experiment. It can be said that the outer areas of the sample 
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retained a similar density in a wet state and in the state before wetting. The major change 

occurred in the core layer, whose density curve was inverse to the curve of the dry samples. 

Similar inversion of the density profile is described by Heebing et al. (1972) in the 

manufacturing of strand boards, where the core layers had a higher initial moisture content 

than the surface layers. The current study proves that this inversion of VDP also applies to 

the increase of the moisture content of an already-manufactured board in its entire cross-

section. 

 On the basis of the measurement of the air permeability of the OSBs, it was 

ascertained that this variable was closely related to the moisture content and sorption 

properties of the OSB material. In the study by Langmans et al. (2010a), a known volume 

of water was applied to the board surface using a pulveriser, temporarily reducing the air 

permeability to approximately half. In this case, the water functioned as a filling for the air 

gaps, and no other phenomena related to water absorption were considered. During longer 

exposure, the paraffin layer on the board surface partially fails, and in such a case the water 

may also enter the board through the edges. The experiment described above was intended 

to simulate the situation on building sites where the OSBs are being installed and rain falls 

on them. In such conditions, water might get into the packages, which may be partly 

absorbed by the boards before their final installation in the building. This experiment 

proved that the absorption of 0.45 kg/m2 of water in a 12-mm-thick OSB/3 increased air 

permeability. Air permeability was measured in three phases: 10% MC before wetting, 

immediately after wetting, and 10% MC after wetting and natural redrying. The air 

permeability of a wet sample was on average 10.4% higher than the initial sample. Air 

permeability of the sample measured after wetting and natural redrying was 7.6% higher 

than the initial sample, excluding high pressures. Including the high pressures, the sample 

measured after wetting and natural redrying was 11.7% higher. After conversion to 1 Pa, 

this difference was 11.6%.  

The major portion of the increase in air permeability was due to the swelling of 

wood, which disrupted the bonds between the strands and the glue. The disruption of bonds 

has been described with regard to the deterioration of some mechanical properties of the 

board by Medved et al. (2006). However, the deterioration of the air permeability is not as 

noteworthy as the deterioration of the other mechanical properties of the OSBs. For 

example, MOE dropped up to 40.7% under the same humidity conditions (Böhm 2009). 

An increase in the variance of measured values was also observed and the highest variance 

was recorded in the re-dried sample.  

 During the testing of the density profile, it was ascertained that its behaviour 

depended upon the moisture content and sorption properties of the wood. It was already 

known that there is a close relationship between VDP and wood moisture content. Cai 

(2008) presented a method for the determination of the moisture content of solid wood 

using VDP results measured with a device that functions on the principle of x-ray radiation. 

Other authors describe how VDP is influenced by various modifications during the 

manufacture of the boards (Heebink et al. 1972; Andrews et al. 2001; García et al. 2008). 

This article monitored changes in the VDP during various moisture content phases of the 

OSBs. The VDP was monitored in all phases of determination of the air permeability: the 

initial phase (10% MC absorption), the wet sample phase (immediately after 2 h in water 

and stabilization of moisture content), and the final phase (10% of MC desorption). 

Changes in the average density and VDP behaviour were recorded. The sample measured 

after wetting and re-drying to 10% MC had a density of 12.2% (small sample) and 1.1% 

(big sample) lower than the sample measured at 10% MC before wetting. Furthermore, a 
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drop of 14.5% in maximum density for 10% MC was observed in the small sample. The 

maximum density in VDP is found at the edges of the board, which contributes to major 

effects on mechanical and physical properties (Kelly 1977). If these outer layers are 

exposed to higher humidity, they swell and lose their properties (Wu and Piao 1999; Wu 

and Suchsland 2007). Upon the swelling of these layers, inner tension occurs, which may 

disrupt the adhesive forces between the binder and strands (Song 1996), thereby creating 

new air gaps. 

The erection process of column wooden buildings often takes several days, as 

various interdependent operations take place during this process. If the OSB is exposed to 

rain during the prcess and is not yet fully integrated into the building (including all 

insulation, seals, and covers), it may absorb a disproportionate volume of water and lose 

its mechanical and physical properties due to swelling and changes in VDP. If such a board 

is installed in the building, its deteriorated properties, such as air permeability, may result 

in its classification in a lower energy class during final inspection of the air permeability 

of the shell. In addition, the heating costs and other related costs could be higher. The 

results indicated that even the short-term action of water and the related increase in 

moisture content of the OSB had a negative impact on the air permeability and transverse 

density profile. For this reason, this material must be treated consistently on the building 

site according to EN standards, and it is essential to ensure that relative air humidity does 

not rise above 85%.  

 

  

CONCLUSIONS 
 

1. On the basis of laboratory tests, the moisture content increase of an OSB adversely 

affected its air permeability. Air permeability also increased with increased moisture 

content. 

2. The results showed that air permeability values in a sample that had been wetted 

increased 10.4% compared to the dry sample. The average increase in air permeability 

values for samples that were redried after wetting was 11.6%. An increase in the 

variability of the air permeability values was also observed. The highest variability was 

in the sample that was redried after wetting.  

3. By comparing the air permeability results with the results of the changes in mechanical 

properties performed by other authors, it was demonstrated that with the exception of 

high air pressures (≥ 450 Pa), the moisture content had a smaller effect on air 

permeability than on the mechanical properties.  

4. In order to achieve the theoretical limit for passive houses, it would be necessary to 

reduce the air permeability of the sample redried after wetting by 38%. 

5. By monitoring the changes in the VDP at various OSB moisture contents, the 

relationship between such changes and the air permeability of the board was discussed. 

After wetting, the board exhibited a lower maximum density in the outer areas, which 

were the main sources of the physical properties of the board. The numerical proof of 

this relation could be done in next study. 

6. The results of this study are particularly important for the wood frame housing industry, 

and they should lead to minimizing OSB exposure to moisture during construction in 

order to preserve the physical properties indicated by the manufacturer. 
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