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the effect of sheltering (kE3), the distance to the ground (kE4) and the design of details
(kE5). The exposure dose, dEk is calculated as follows:

dEk = dE0 · kE1 · kE2 · kE3 · kE4 · kE5 (2.1)

The factors were established on the basis of numerical calculations or experiments in
which the moisture content was evaluated under different conditions, such as under
different degrees of exposure, and the relative decay rate was then estimated on the basis
of a decay prediction model. As an example, values of kE5 to be used for wooden decking
are given in Table 2.1 with reference to examples given in Figure 2.7. The annual dose,
dEk is a relative measure of the decay rate. The total dose accumulates over time until
a limit state is exceeded. The limit state is expressed as a maximum dose, dRd, which
corresponds to a certain level of decay, where the unacceptable level of decay reflects the
performance criteria involved. The expected service life (ESL) can then be expressed as

ESL =
dRd
dEk

(2.2)

Table 2.1: Exposure classes based on the WoodExter guideline (Thelandersson et al., 2011), translated and interpreted by
the author of the present thesis. Examples A-F are given by Figure 2.7

Exposure Class Description kE5

Excellent No risk of standing water and ideal conditions for re-drying (example A) 0.9
Good Horizontal element with potential re-drying from all four sides, facilitated

by, for example, wide gaps between members (example B)
1.0

Mediocre Risk of moisture trapping with some potential for re-drying 1.2
Poor Considerable risk of moisture trapping with limited potential for re-drying

(example C)
1.8

Appalling Major risk of moisture trapping with extremely limited potential for re-
drying (example D, E and F)

2.5

15
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In this thesis

Precipitation was considered by assuming that a water film was instantly estab-
lished and maintained on the wood surface over the course of the rain event. The
duration of the rain event was estimated on the basis of hourly precipitation. The
relationship employed was developed from 3 years of measured precipitation with
a sampling interval of 10 minutes and 2500 hours with recorded precipitation.
Figure 4.4 shows the hourly precipitation against the cumulative time when rain
was being recorded. The scattered data shows that it is rather difficult to estimate
the length of a rain event based solely on the precipitated volume.
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Figure 4.4: Cumulative hourly precipitation plotted against cumulative time when rain was recorded (based on
10-minute records). The red cross marks the mean precipitated volume for each duration.

4.3.4 Diffusion coefficients and surface moisture content

Equation 4.9 does not provide any information regarding the spatial distribution of the
moisture that is absorbed, ∆m(t), which depends on the diffusion coefficient. The value
of Aw is often used as a basis for calculating an average diffusion coefficient, assuming that
the resistance to moisture flow is uniform over the moisture range as a whole. An order-
of-magnitude approximation can be obtained from the following equation (Kumaran,
1999):

Dw ≈
(

Aw

wmax

)2

(4.11)

whereDw (m2/s) is the diffusion coefficient andwmax is the moisture concentration at the

41
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