
Ex p e r i m e n t 16

Surface Water Permeability 
(RILEM Test Method 11.4)
Updated 7.17.2024

Purpose

To measure the volume of water absorbed by bricks within a specified 

time period. This procedure may be applied to a variety of materials; 

in the laboratory, or in-situ; to determine the water permeability of 

masonry materials, changes in permeability from weathering, or the 

effectiveness of a water repellant or consolidation before and after 

treatment.

Additionally, the test can be performed perpendicular and parallel 

to orientation (e.g., bedding planes of a stone), on the interior or 

weathered surface, or on a treated and untreated surface.

Principles

Masonry building materials are porous, thus they are all somewhat 

permeable to water. Moisture is a precondition for most processes of 

deterioration: water present within the interconnected pore structure 

of the interior of masonry materials can cause damage through freeze/

thaw cycling. Pollutant gases and salts are harmful when dissolved in 

water, and moisture is also a requirement for biological growth and 

decay. Water permeability of a masonry material is directly related to 

its durability.
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The apparatus used in this procedure can be applied in two forms:

1.	 Vertical surfaces, simulating the action of wind-driven rain  

(Figure 1)

2.	 Horizontal surfaces, simulating ground water entering the base 

of a structure or from above such as from falling rain or leaking 

gutters (Figure 2). 

The total height of the column of water applied by the apparatus is 9.8 

cm (or relative to it, as is the tube intended for concrete application), 

corresponding to a pressure of 961.38 Pa (0.14 psi), or a dynamic 

wind pressure of 142.6 km / hour (88.5 mph).

 

 
(4) The traditional logic of building a masonry wall is that the mortar joints are more porous than the building units, i.e.: 

bricks, blocks, stone, etc. If a masonry wall has been re-pointed with a mortar that is harder and allows less moisture 
to migrate through it then the path of least resistance becomes the building units themselves. In these situations the 
surfaces of the bricks (or other masonry units) can be seen to deteriorate leaving the mortar joint proud (extending 
beyond the deteriorated surface of the masonry units). Using the Rilem test for measuring the surface porosity of the 
building units compared to the surface porosity of the mortar joint would be an appropriate application when these 
conditions are observed. This test may also be appropriate on proposed mortars prior to approving materials for a  
re-pointing project. 
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Figure 2: Horizontal application

 

 
(4) The traditional logic of building a masonry wall is that the mortar joints are more porous than the building units, i.e.: 

bricks, blocks, stone, etc. If a masonry wall has been re-pointed with a mortar that is harder and allows less moisture 
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re-pointing project. 

 

References 

Amoroso, G. and Fassina, V.  Stone Decay and Conservation.  Amsterdam:  Elsevier Science Publishers, 1983.  (See 
especially Chapter 1, "Effects of water and soluble salts on stone decay".) 

Hochman, Harry.  "Measuring water permeability of masonry walls"  (Technical Note N-1179).  National Civil Engineering 
Laboratory, August 1971. 

Sereda, P. J. and Feldman, R. H. "Wetting and Drying of Porous Materials"  (Canadian Building Digest 130).  Ottawa:  
National research Council of Canada, 1975. 

Stambolov, T. and van Asperen de Boer, J.R.J.  The Deterioration and Conservation of Porous Building Materials and 
Monuments.  Rome:  ICCROM, 1976. 

Torraca, Giorgio.  Porous Building Materials.  Rome:  ICCROM, 1981. 

----------------- 
Original Document Compiled by Frances Gale, September, 1987. 
Latest Modification and Edit by Bryan Blundell, PRG, Inc. 2015 
 
 
 
 
 
 
 
 
 
 

 

Rilem Method - Revised - 2Figure 1: Vertical application. 

Observe putty does not obstruct 

water flow.
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Methodology

The areas to be tested in situ should be representative of the wall 

or building under evaluation. Conditions regarding temperature, 

humidity, weather, and light conditions should be recorded. In the 

laboratory, the specimen should best represent the condition being 

evaluated, whether it is weathering, presence of hygroscopic salts, 

soiled samples, or applied treatments like water repellants. This test 

should not be performed in high humidity (above 60% RH) or after 

recent wet or damp weather.

By comparing data obtained on the test sample against data obtained 

on a control sample (e.g. an unweathered, untreated, clean, and 

representative specimen) the degree to which water permeability is 

affected may be measured.

Eq u i p m e n t

2 		  RILEM induction tubes for vertical and horizontal application

1		  RILEM putty or weatherstripping caulk

1		  chronometer

1		  #2 pencil

1		  impermeable surface (glass drying tray)

Sa m p l e s

•	 low-fired brick

•	 high-fired brick

Re a ga n t s

•	 	 deionized water

1.0 Pr e pa r at i o n

The sample must be dry. 

1.1.	 Observe and record whether the sample has been treated; if 

the surface is weathered or unweathered (in cross section), and 

orientation (compaction marks, if present) or other features such 

as a fire skin in ceramics.

1.2.	 Note the observed conditions, temperature, and humidity on 

Table 1. These factors, as well as how long the sample had 

remained in those particular conditions, the availability of 

sunlight and water, and other variables will have an effect on the 

results.
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2.0  RILEM Te s t

As a control experiment, apply an horizontal RILEM tube on the 

inside base of a large Pyrex dish. This will help monitor evaporation as 

an external factor affecting results.

2.3.	 Choose a surface upon which to apply the induction tube. Avoid 

visible surface cracks. Record the test location on the sample 

with a #2 pencil.

2.4.	 Apply a small strip of hand-warmed putty to the brim of the 

induction tube. Be careful not to obstruct the tube opening as 

this will affect the water flow rate and subsequent calculations 

(Figure 1). 

2.5.	 Press firmly against the surface of the brick sample continually 

checking for obstruction.1  At this point, the sample must not be 

moved until testing is complete.

2.6.	 Slowly add deionized water to the tube until the bottom of the 

meniscus of the column of water reaches the 0 gradation mark. 

Gently squeeze the wash bottle to dispense the water along 

the inner wall of the tube in order to reduce the occurrence of 

trapped air bubbles (which can affect the results of the test).

2.7.	 Start the timer as soon as the meniscus reaches 0.

2.8.	 Measure and record the amount of water absorbed at the 

following intervals: 0, 5, 10, 15, 20, 30, and 60 minutes and 

every following hour if water remains at measurable intervals.2 

Some stones may need to be measured at shorter intervals 

depending on their permeability.

2.9.	 Repeat steps 2.1-2.6 on the second brick.

2.10.	 Present the results of all test measurements in the form of a 

water absorption graph, where water absorption (cm3) is a 

function of time (minutes). Include both horizontal and vertical 

applications on the same graph for each brick. 

2.11.	 Include a photograph of each brick showing the test setup in 

both horizontal and vertical (Figures 3 and 4) after the test is 

complete to record any water staining patterns.

1 In the field, under certain 

conditions and situations, low-

adhesion silicone may be used if the 

RILEM putty does not stick to the 

sample surface and if this will not 

adversely affect the material being 

tested.

2 Highly permeable bricks will 

absorb the 5 mL of water within 

seconds, so be prepared to record 

the test using a video camera or 

phone to get measurements to the 

milisecond. Revise data points in 

Table 2 accordingly.
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Data & Observations

Time 
hh:mm

Brick A Brick B Control

Horizontal Vertical Horizontal Vertical Horizontal

00:00

00:05

00:10

00:15

00:20

00:25

00:30

00:35

00:40

00:45

00:50

00:55

01:00

01:30

02:00

02:30

03:00

04:00

05:00

06:00

24:00

Table 2: Amount of water absorbed 

by damp line measurements

Brick A Brick B Control

Horizontal Vertical Horizontal Vertical Horizontal

Conditions N/A

Temp (°C)

RH (%)

Table 1: External conditions
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Figure 3: Surface water permeability 

for Brick A in horizontal and 

vertical.

Figure 4: Surface water permeability 

for Brick B in horizontal and 

vertical.
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Discussion
1.	 Was the water absorption the same for different surfaces of a given 

sample? If not, explain why.

2.	 How might the samples’ surface texture affect water absorption?

3.	 What are the possible sources of error?


	Text Field 11: 
	Text Field 12: 
	Text Field 3080: 
	Text Field 3083: 
	Text Field 3086: 
	Text Field 3089: 
	Text Field 3092: 
	Text Field 3095: 
	Text Field 3098: 
	Text Field 3081: 
	Text Field 3084: 
	Text Field 3087: 
	Text Field 3090: 
	Text Field 3093: 
	Text Field 3096: 
	Text Field 3099: 
	Text Field 3082: 
	Text Field 3085: 
	Text Field 3088: 
	Text Field 3091: 
	Text Field 3094: 
	Text Field 3097: 
	Text Field 30100: 
	Text Field 30101: 
	Text Field 30102: 
	Text Field 30103: 
	Text Field 30104: 
	Text Field 30105: 
	Text Field 30106: 
	Text Field 30107: 
	Text Field 30108: 
	Text Field 30109: 
	Text Field 301010: 
	Text Field 301011: 
	Text Field 301012: 
	Text Field 301013: 
	Text Field 301014: 
	Text Field 30110: 
	Text Field 30111: 
	Text Field 30112: 
	Text Field 30113: 
	Text Field 30114: 
	Text Field 30115: 
	Text Field 30116: 
	Text Field 30117: 
	Text Field 30118: 
	Text Field 30119: 
	Text Field 30120: 
	Text Field 30121: 
	Text Field 30122: 
	Text Field 30123: 
	Text Field 30124: 
	Text Field 30125: 
	Text Field 30126: 
	Text Field 30127: 
	Text Field 30128: 
	Text Field 30129: 
	Text Field 301015: 
	Text Field 301016: 
	Text Field 301017: 
	Text Field 301018: 
	Text Field 301019: 
	Text Field 301020: 
	Text Field 301021: 
	Text Field 301022: 
	Text Field 301023: 
	Text Field 301024: 
	Text Field 301025: 
	Text Field 301026: 
	Text Field 301027: 
	Text Field 301028: 
	Text Field 301029: 
	Text Field 30130: 
	Text Field 30131: 
	Text Field 30132: 
	Text Field 30133: 
	Text Field 30134: 
	Text Field 30135: 
	Text Field 30136: 
	Text Field 30137: 
	Text Field 30138: 
	Text Field 30139: 
	Text Field 30140: 
	Text Field 30141: 
	Text Field 30142: 
	Text Field 30143: 
	Text Field 30144: 
	Text Field 30145: 
	Text Field 30146: 
	Text Field 30147: 
	Text Field 30148: 
	Text Field 30149: 
	Text Field 301030: 
	Text Field 301031: 
	Text Field 301032: 
	Text Field 301033: 
	Text Field 301034: 
	Text Field 301035: 
	Text Field 301036: 
	Text Field 301037: 
	Text Field 301038: 
	Text Field 301039: 
	Text Field 301040: 
	Text Field 301041: 
	Text Field 301042: 
	Text Field 301043: 
	Text Field 301044: 
	Text Field 30151: 
	Text Field 30152: 
	Text Field 30154: 
	Text Field 30155: 
	Text Field 30157: 
	Text Field 30158: 
	Text Field 301045: 
	Text Field 301046: 
	Text Field 301047: 
	Text Field 301049: 
	Text Field 301050: 
	Text Field 301048: 
	Text Field 301051: 
	Text Field 301052: 
	Text Field 30150: 
	Text Field 30153: 
	Text Field 30156: 
	Text Field 30159: 
	Text Field 30160: 
	Text Field 30161: 
	Text Field 30162: 
	Text Field 30163: 
	Text Field 30164: 
	Text Field 30165: 
	Text Field 30166: 
	Text Field 30167: 
	Text Field 30168: 
	Text Field 30169: 
	Text Field 30170: 
	Text Field 30171: 
	Text Field 30172: 
	Text Field 30173: 
	Text Field 30174: 
	Text Field 30175: 
	Text Field 30176: 
	Text Field 313: 
	Text Field 314: 
	Text Field 368: 
	Text Field 369: 
	Text Field 151: 
	Text Field 113: 
	Text Field 114: 


