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Title: Transport of damp in building materials 

Topics: transport of moisture, capillary action, 

climate change, building materials 

Time:90 Minutes Age: 15-16 

 

Differentiation: 

 

 

 
 

Guidelines, ICT support etc.: 

 

ICT – graphs and fitting the curve (Excel) 

Internet 

 

Equipment needed for this 

activity: 

Container, water, bricks, wood, Y 

TONG, ruler, stopwatch 

 

 

Required knowledge: 

M – straight line, drawing a graph  

Ph – capillary action 

Technique – building materials 

(concrete, brick, wood etc) 

 

Health and Safety: 

Work with water  -wet workplace 

 Learning outcomes for this activity: 

Students describe properties of building materials – 

physical, chemical, economic 

Students define the absorption coefficient and 

measure it. 

 

Students have basic knowledge about capillary action. 

Students prepare and realize laboratory work and 

discuss the results. 

 

Students are able to find further information about 

building materials. 
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Lesson description 

Motivation 

Climate change and extreme weather – heavy rainfalls, floods. Brainstorming – why are 

buildings destroyed  after being under water for  a long time? 

 

Main activity 

Students discuss the properties of building materials – how they became wet. 

Students realise the laboratory work  -  measurement and calculation of the absorption 

coefficient of water. 

Students compare various materials according their ability to absorb water. 

 

Students study the capillary transport in porous materials. 

 

Discussion 

Students will find out more information about examination of material properties. 

 

 

 

 

Transport of damp in building materials 

Motivation 

Method: brainstorming  

Main question for discussion: climate change, extreme weather conditions 

Our climate is changing. Floods, heavy rainfalls, storms, tornadoes are becoming common in 

areas  where they have never been before. It is said that all these effects are caused by global 

warming effects. All these weather abnormalities include damage of buildings, structures etc. 

As a long term effect a lot of walls suck in water from the water soaked underground. They 

are becoming wet or in an extreme case the structure comes down.  
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Each building material can be characterized by the ability to absorb damp (water). We will 

study properties of various building materials. 

Scientific background 

One of the fundamental problems of the technique and physics of construction materials is the 

transport of moisture. This question has a number of aspects in relation to the health of the 

population (warm and humid environment makes the multiplication of micro-organisms), 

thermal insulation (thermal conductivity grows with the increasing humidity — greater 

energy demand for heating), recovery room (climate), the stability of the buildings. 

The water in the building materials may be present in the form of solid (ice), liquid or gas 

(water vapor). It should be noted that 1 litre of water (about 1 kg) after evaporation fill in a 

volume of 52 m3 (a room 4 m x 5 m x 2.6 m). Water molecules are highly polar, show great 

surface tension, a large heat capacity. The diameter of the molecules is  small, approximately 

0.29 nm.  
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Building materials  

   

  

 

Building materials contain moisture from many sources: 

 own humidity obtained during the production 

 moisture from the air humidity 

 moisture obtained in the course of raining  

 moisture from the soil  

 moisture from the inner room (humidity, water vapour in dwellings due to the 

presence and activities of the people) 

 

Each material can hold only a certain amount of moisture – we are talking about steam line 

(called partial pressure ps), which depends on the temperature. Temperature dependence of 

pressure ps is expressed by the Magnus curve, which can be mathematically written in the 

form 

n

s bap 






 

100  

The value of constants a,b:  for the interval of temperatures –20 oC   0 oC  is  a = 4.689 

Pa, b = 1.486 , n = 12.30, for the temperature interval   0 oC    30 oC is a = 288.68 Pa, b = 

1,098, n = 8.02. 

Each building material contains cavities, which we refer to as pores. These pores can be 

closed-form air bubbles, or may be variously connected and on the surface of the material 

they are open. This creates a complex network of channels of different sizes. If the pore 

diameter is greater than 0.1 mm, then the pores are called “macropores”. If their average is 

greater than 0.3 mm, then the rain can push in the building materials. 
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For the transport of moisture most important pores are the size of 0.1 mm to 0.1 m. The 

capillary transport of water comes into life. The pores of diameters less than 0.1 m are called 

gel pores and they are responsible for very slow absorption of water into the material. All 

construction materials can be classified visually according the surface with either large pores 

or small pores (water either soaks, or remains on the surface). The ability to soak up the water 

is important, for example when working with mortar, which contains a specific volume of 

water. If the water is absorbed too quickly, the building can collapse. For finely porous 

materials the capillary transport of water is most important. 

Laboratory work 

Measure and calculate the absorption coefficient of water A 

The water absorption coefficient is defined by the following equation according to Schwarz 

(Krus et al,1993): 

tAh v , tAm   

where m is the amount of water absorbed in kg/m2, and A is the water absorption coefficient 

(kg/m2s1/2). Following the definition, the water absorption coefficient A is given by the slope 

of the fitted curve divided by the contact area. 

 

 

The practical implementation of the experimental determination of A is simple. A suitable 

piece of construction material to build into a container with water so that the water was 
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reaching to a height of about 2 cm. Measure the height of the output of water in the material 

and  the weight of the brick  during one hour. The height of the water output must be  

measured at different locations. The results of the measurements put in a graph and calculate 

the coefficient. 

Use the equation   

tAh v  

tAm   

Determine the A value for various materials (YTONG, brick, wood). 

 

 

 

 

 

 

Example of measured data (software Mathematica): 
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Discussion 

1. Compare the results for various materials.  

2. Find more information about all the measured materials. Compare the materials.  

 

3. What other methods can be used in the non-destructive examination of the properties 

of materials? (radiation, ultrasound, transmission, optical methods) 

 

Problem: Is it possible to estimate the size of pores in the material on the basis of the 

measurement in laboratory work? 

Capillary action 

The phenomenon of capillary action in porous media results from two opposing forces, liquid 

adhesion to solid surfaces that tends to spread the liquid, and the cohesive surface tension 

force of liquids that acts to reduce liquid-gas interfacial area. The resulting liquid-gas 

interface configuration under equilibrium reflects a balance between these forces. The 

phenomenon of capillary action is thus dependent on solid and liquid interfacial properties 

such as surface tension, contact angle, and solid surface roughness and geometry. 
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According to the equilibrioum of capillary forces and the gravitational force we can write 

FR = FG 

2R = hmaxR2g 

  

ℎ𝑚𝑎𝑥 =
2𝜎

𝜌𝑅𝑔
 

 

We know that  = 1000 kgm-3,  = 0.0727 Nm, g = 9.81 ms-2. The result is 

ℎ𝑚𝑎𝑥 =
14.8

𝑅
 mm2 

If the height of water is known (is measured in laboratory work), the  capillary size  (the size 

of pores) can be estimated. 

Task: 

Estimate the size of pores in the tested materials. Are they water absorbent? 

Find examples of water absorbent materials in your everyday life! 
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http://www.ultrananotech.cz/fotogalerie/ 

 

Gore-Tex https://cs.wikipedia.org/wiki/Gore-Tex#/media/File:Goretex_schema-en.png 

http://www.ultrananotech.cz/fotogalerie/

