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(Fig. 1. Relationship between pressure potential measured with a tensiometer and reciprocal numbers of relative
thermal conductivity determined with a heat dissipation sensor. Data on the right hand side of the arrow
were used for a linear regression.)
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(Fig. 2. Temporal changes in cumulative evaporation (A). and pressure potential (B) used for an inverse proce-
dure for bricks.)
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. Relationship between volumetric water content and pressure potential for bricks

data obtained with psychrometry and at saturation were fitted to Eq. 2.

(Fig. 3 "Fitted" indicates that
"Tru Psi" and "WP4" indicate
pressure potential measured with a thermocouple psychromer and a cooled-mirror psyhrometer, respec-
tively.)
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(Fig. 4. Relanonshlp between volumetric water content and pressure potential for a loamy soil. "Fitted” indicates
that data obtained with psychrometry and at saturation were fitted to Eq. 2.)
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(B =6.44 x 10> m s Vo WIRT L NS I N2 NS, 20 L) B KE
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F— 1 MENTE BEAL & X B RRIEACE, SUALEKREL Q) ORI
(Table 1. Comparison of saturated water contents, salurzuc(l hydraulic conductivities, and fitting

parameters in Eq. 2 determined with an inverse procedure and conventional methods.)
Brick Loamy soil
Conventional Inverse Conventional Inverse
Saturated water content 0.348 0.345 0.534 0.576
f.(m*m™) ‘
Saturated hydraulic 573%10° 103%10° | 80x10° 231x10°
conductivity K.(m s") ‘
«(m*)in Eq. 2 00862 | 158 3779 2.854
nin Eq. 2 1.351 1179 1.439 1471
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Weathering and degrading cultural properties, such as temples at Ayutaya Remains in
Thailand, made from bricks have been a great concern in terms of loosing our cultural heritage.
Use of simulation models to quantitatively investigate weathering processes involved in water
and salts movement in bricks would be very effective. We evaluated an inverse procedure to
estimate hydraulic properties of a brick using a one-dimensional finite element model,
Hydrus_1D. The brick was first saturated with distilled water. Water naturally evaporated
from one side of the brick, and changes in mass of the brick was recorded every an hour. A
heat dissipation pressure potential sensor was imbedded at 2cm below the evaporation surface,
and changes in pressure potential were recorded every hour. Temporal changes in mass and
pressure potential were used for input data to Hydrus-1D. Inversely estimated values of satu-
rated water content and saturated hydraulic conductivity for the brick agreed well with those
measured with conventional methods. The relationship between volumetric water content and
pressure potential estimated with the inverse procedure also agreed well with that by psy-
chrometry up to the pressure potential where the measurement was terminated. The inverse
procedure would be very effective to simultaneously estimate saturated water content, saturat-

ed hydraulic conductivity, and volumetric water content vs. pressure potential.



