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Analysis of Water Regime in Historical Brick Buildings in
Ayutthaya, Thailand

Takeshi ISHIZAKI, Nobuaki KUCHITSU,
Tadateru NISHIURA and Jirka SHIMNEK *

Historical brick buildings in Ayutthaya, Thailand and in Moenjodaro, Pakistan suffer
deterioration due to salt efflorescence. Water vaporizes on the surface of brick buildings
at the beginning of the dry season and water is induced to flow to the drying surface and
salt crystallizes near the surface. This crystallization pressure is considered to cause
severe damages to the brick. Since this process is mainly governed by the water and salt
movement in a brick building, it is important to study the moisture movement in the brick
building not only in the dry season and but also in the rainy season. The present authors
have carried out field observation of moisture conditions and chemical composition of
segregated salts in brick buildings and experimental brick pillars in Ayutthaya and
measured climatic data since 1996. These observations revealed that poorly soluble salts
such as gypsum were found in the rainy season and soluble salts such as thenardite were
found in the dry season. This paper reports the analysis of water regime in the historical
brick building and experimental brick pillars by finite element software of moisture
transport in porous material (HYDRUS-2D) developed by USSL (United States Salinity
Laboratory). The input data used here are material data such as moisture retention curve
and unsaturated hydraulic conductivity of brick, mortar and soil and climatic data such as
precipitation and potential evaporation. The calculated data shows at the beginning of
the rainy season that the evaporation speed near the brick wall with a stage is higher than
that without a stage. This corresponds to that the salt efflorescence is severer on the
former brick wall than the latter. The calculated results show that the moisture content
near the surface of the brick pillar covered with mortar is higher than that without mortar.
This result also coincides well with the observation. These results showed the validity of
water regime analysis of historical brick buildings by HYDRUS-2D software. For the
future development of this technique, it is important to obtain precise material data of

brick, mortar and soil of the study sites.

* United States Salinity Laboratory
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Analysis of Water Regime in Historical Brick Buildings in
Ayutthaya, Thailand

Takeshi ISHIZAKI, Nobuaki KUCHITSU,
Tadateru NISHIURA and Jirka SHIMNEK*

Historical brick buildings in Ayutthaya, Thailand and in Moenjodaro, Pakistan suffer
deterioration due to salt efflorescence. Water vaporizes on the surface of brick buildings
at the heginning of the dry season and water is induced to flow to the drying surface and
salt crystallizes near the surface. This crystallization pressure is considered to cause
severe damages to the brick. Since this process is mainly governed by the water and salt
movement in a brick building, it is important to study the moisture movement in the brick
building not only in the dry season and but also in the rainy season. The present authors
have carried out field observation of moisture conditions and chemical composition of
segregated salts in brick buildings and experimental brick pillars in Ayutthaya and
measured climatic data since 1996. These observations revealed that poorly soluble salts
such as gypsum were found in the rainy season and soluble salts such as thenardite were
found in the dry season. This paper reports the analysis of water regime in the historical
brick building and experimental brick pillars by finite element software of moisture
transport in porous material (HYDRUS-2D) developed by USSL (United States Salinity
Laboratory). The input data used here are material data such as moisture retention curve
and unsaturated hydraulic conductivity of brick, mortar and soil and climatic data such as
precipitation and potential evaporation. The calculated data shows at the beginning of
the rainy season that the evaporation speed near the brick wall with a stage is higher than

that without a stage. This corresponds to that the salt efflorescence is severer on the
former brick wall than the latter. The calculated results show that the moisture content
near the surface of the brick pillar covered with mortar is higher than that without mortar.
This result also coincides well with the observation. These results showed the validity of
water regime analysis of historical brick buildings by HYDRUS~2D software. For the

future development of this technique, it is important to obtain precise material data of

brick, mortar and soil of the study sites.
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