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ABSTRACT  
 
Durability of buildings depends on adequate testing and quality assurance programs during 
construction.  Lack of good testing during construction can result in construction defects.  In the 
United States, construction lawsuits have become so costly that construction insurance in now one of 
the largest costs of doing business for contractors. 
 
This is particularly true in the field of leaking buildings and toxic mold related lawsuits.  For that 
reason, the author has spent the past 7 years in research and development of a comprehensive 100% 
capable non-destructive method and device for evaluating weather seal sealants.  Recently, the author 
has developed a similar test system that can be used on SSG (Silicone Structurally Glazed) sealants as 
well. 
 
This paper is focused on the use of non-destructive Quality Assurance systems for sealants in 
construction that can perform at the rate of 100% if necessary.  The current industry standards call for 
testing of these sealants at the rate of one destructive “pull test” per 1000 lineal feet [305 m].  It is the 
belief of the author that this standard is woefully short of the needs of the industry.  On one project 
alone, where the author was able to conduct 100% testing, it was discovered that a 0.2% failure rate of 
the weather seal resulted in over 400 potential leaks on the 227,000 square foot [69,190 m] building, in 
35,000 lineal feet [10,668 m] of wall sealant.  Statistics related to perfect versus real life application of 
sealants are also discussed in this paper.  ASTM C1521 is cited as a new approach to seal and sealant 
testing. 
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1 INTRODUCTION 
 
Imagine that you belong to a family that suffers from a genetic flaw that can cause serious health 
problems.  However, your doctor has good news; a test exists to find out if you have any of the health 
problems associated with the gene.  After the test, you will be issued a report of the test results.  The 
problem is that the test is only accurate from between one chance in 4,000, and one chance in 192,000, 
depending on how you figure the odds. 
 
Now imagine that you are a sealant installer on a construction project that relies on sealants for 
weatherproofing or safety.  A manufacturer’s sealant warranty can be obtained if certain project 
specific tests for substrate compatibility, primer requirements, and field adhesion are performed.  An 
official report follows each test, proving your due diligence.  Unfortunately, the odds of finding a seal 
continuity problem using the industry standard field test is between one in 4,000, and one in 192,000, 
depending on how you figure the odds.  Later, when the building leaks or glass is dislodged, you find 
yourself in the position of trying to defend your installation with test reports, but you are told that the 
problems are caused by installation error. 
 
This paper focuses on adhesion field-testing of construction sealants.  This is because durable and 
functional building facades using construction sealants in critical areas require continuous adhesion of 
the sealant in all joints at all locations. 
 
 
2 INCONVENIENT STATISTICS 
 
Dr. Joseph Lstiburek,a principle of Building Science Consulting stated: “It may be possible to install 
sealant in one joint perfectly –but how about installing sealant perfectly in 10 joints?  Now how about 
100 joints?  Recall, that the joints must be perfectly prepared and installed.  How about 1,000 perfect 
joints? Or 10,000 perfect joints? To put this into perspective, there are more than 1,000 sealant joints 
per building in most commercial buildings. Many of the joints leak from day one. More joints leak as 
the building ages.” [Lstiburek 2007]. 
 
An associate of the author, a principle of Morrison Hershfield, Ltd., Canada, & Morrison Hershfield 
Inc., USA, made the following comment when presented with some of the data included in this paper:  
“Even with above average workmanship, there will always be a failure rate.  Even if sealant joints on 
any given project are as good as 99.5% successful (an extraordinary achievement in any human 
endeavour), the remaining 0.5% can cause significant damage.  Submarines have bilge pumps to 
catch the leaks from the 0.5%.  There needs to be a second line of defence.  Nothing we do is perfect 
enough to rely on a sealant joint 100% of the time, and in my opinion, this is a foolhardy approach to 
building design” [Gallant 2005]. 
 
The average commercial building in the United States contains about 35,000 lineal feet [10,668 m] of 
sealant, or 6.62 miles [10.7 km].  With volumes of face-sealed joints this high, a very small failure rate 
can result in significant trouble for the building.   
 
In 2002, the American Society for Testing and Materials (ASTM) Committee C24 (“Building Seals 
and Sealants”) adopted a new Field Practice C1521 (“Standard Practice for Evaluating Adhesion of 
Installed Weatherproofing Sealant Joints”) that codified several testing procedures that were already 
considered industry standards [ASTM 2002].  These procedures include the destructive tail and flap 
“pull tests”, a water immersion procedure, and a non-destructive joint probe procedure that uses a 
blunt instrument to induce strain to the bond line of the sealant. 
 
The frequency of the destructive pull testing recommended by ASTM is one test per 100 lineal feet 
[30.48 m] for the first 1000 feet [304.8 m], and one test for every 1000 lineal feet thereafter.  This is 
the recommended test procedure by all of the major sealant manufacturers worldwide.  Most 
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manufacturers recommend cutting a 3-inch tab into the sealant bead, and then pulling the tab either to 
an elongation percentage keyed to the movement capabilities of the particular sealant, or to cohesive 
failure [Dow Corning 2007]. 
 
Assuming that the full 3 inches qualify as the test parameters, the odds of finding continuity problems 
in the sealant installation is 4,000 to 1.  In actuality, the true test is taking place at the interface of the 
tab to the sealant at the bottom of the tab in perhaps 1.6 mm [1/16”].  This means that the true 
statistical odds of finding a continuity problem in the sealant joint with this test is closer to 
approximately 192,000 to 1.  Even at the once every 100 feet frequency (impractical, material waste, 
costly), the odds of finding a problem is 19,200 to 1. 
 
The destructive testing procedure is concerned with, A) the quality of the sealant, and B) whether or 
not it is able to adhere to the substrate.  It is a sealant material Quality Assurance process, not a seal 
continuity Quality Assurance process. 
 

 
 

Figure 1. These are depictions of the hand pull test recommended by sealant manufacturers as a 
standard Quality Assurance program for sealant adhesion for weather seals and SSG. Frequency of the 
test as recommended by manufacturers varies, but the ASTM recommendation in C1521 is one test per 

100 lineal feet [30.5 m] for the first 1000 lineal feet [304.8 m] tested, and one test per 1000 feet 
thereafter. 

 
 
3 CONTINUOUS TESTING USING A ROLLING DEVICE – TRUE CONTINUITY QUALITY 
ASSURANCE  
 
In the ASTM document C1521, a non-destructive procedure is outlined that offers an alternative to the 
pull test.  It suggests that the evaluator subject the sealant bead to pressure with a blunt probe.  The 
objective is to strain the sealant bead inducing stress on the sealant bond line in order to reveal failed 
or poor adhesion.  Put simply, one pokes the sealant with a blunt instrument, with a goal of depressing 
the bead 50% of its movement capability. 
 
For the reasons discussed above, some Building Enclosure Professionals have been using simple 
rolling devices such as a window screen roller or a “backer rod placement device” to affect the non-
destructive procedure mentioned above.  Notably, David Nicastro, principle with Engineering 
Diagnostics, Inc. and the former chair of ASTM Committee C24, and Patrick Gorman of Gorman 
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Moisture Control and former Vice Chair of C24 have been using the screen roller approach for a 
number of years.  Currently, C24 has taken under consideration adding rolling devices as a test option.  
This will be in addition to the “blunt instrument” in the current C1521 Non-Destructive test protocol.  
The advantage of being able to determine the relative condition of a sealant joint using this approach is 
obvious – a 100% evaluation of the sealant is now possible. 
 
The problem with any of the un-controlled rolling devices is that they generate non-reproducible 
subjective test data.  For that reason, the author embarked several years ago on a quest for a scientific, 
objective approach to this idea by creating an adjustable, controlled, and calibratable device. 
 
 
4 DESCRIPTION OF CONTROLLED CALIBRATED CONSTANT PRESSURE DEVICE  
 
The device is a hand held instrument able to exert pressure in a controlled manner to the sealant joint.  
Extending from the housing at the front of the device is an armature with a roller at the tip.  Behind the 
armature is a piston charged with compressed gas delivered from a pressurized tank.  The amount of 
pressure behind the piston translates directly into the amount of force that is applied to a surface to 
which the roller probe is engaged.  The amount of gas pressure delivered from the pressurized tank is 
adjusted with a regulator.  Pressure within the device and behind the piston is monitored from a gauge 
visible on the control box.  Within the pressure control box the gas is manipulated in such a way that 
the pressure is constant within the entire stroke of the piston in the hand held portion of the device.  
Pressure in the apparatus as derived from the gas source resulting in strain at the probe contact point is 
maintained if the armature is somewhere within the stroke of the piston.  The operator pushing in or 
pulling away from the joint with the device during operation cannot alter the pressure at the probe 
contact point.  This means that the pressure that the test probe exerts on the sealant remains constant.  
To maintain constant pressure, the piston must simply be kept within its’ 3-inch [7.6cm] stroke range. 
 
Using this device, accurately applied pressure to the joint is not dependant on adjacent surfaces (as in 
the case of a backer rod placement style device) or the judgment of the user (as in the case of a screen 
roller or similar device) when testing.  The result is a reproducible and objective evaluation system.  
The user simply dials up the predetermined pressure for the device to operate on and then lets the 
device do the rest.  A predetermined pressure is set for the specific sealant through calibration of the 
device.  
 

 
 

Figure 2. The picture is a depiction of the pressure-controlled as discussed in this paper. 

Calibration of the device is aimed at a 50% elongation of the sealant based on the sealant movement 
capability, following the guideline for the non-destructive procedure found in ASTM C1521.  The 
calibration numbers used in the field are an average based on the particular sealant and the average 
joint width on the building.  If the test practitioner wishes to, adjustments for joint width changes can 
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be made as often as is necessary, but as a practical matter, using an average pressure is more efficient.  
When testing organic sealants, it is important to consider temperature changes.  Reporting all of the 
pressures used is important for the archive in order for future reproducibility. 
 
To obtain calibration data, sealant calibration specimens are constructed in three rectangular joint 
configurations held within a rigid metal grid.  Joint configurations are constructed as follows: 

•     [12.70 mm by 6.35 mm] 500 mil by 250 mils  
•     [19.05 mm by 9.52 mm] 750 mil by 375 mils 
•     [25.4 mm by 12.70 mm] 1000 mil by 500 mils  

 
Each specimen is approximately 508 mm (20 inches). Various colors are used in order to factor 
batching and pigmentation (during the initial 6-month calibration study, pigmentation was discovered 
to have a slight but detectable effect on sealant movement capability).  Movement dial indicators are 
spaced evenly along the underside of the specimen in order to record the deflection created during a 
pass of the roller through the sealant on the topside. Differing pressures are used to strain each 
specimen.  A significant number of passes with the roller probe are completed and the deflections 
recorded.  The information is reduced and translated into “target deflections”.  These target deflections 
are a percentage of elongation as defined by the specific sealants’ movement capability. For example, 
a target of 50% elongation in a 50% movement capability sealant in a 1 inch (25.4 mm] wide joint 
would be ¼ inch (6.35 mm) deflection.  The result of this process is sealant specific calibrations chart 
such as is depicted in the example below (Table 1).  The table describes the calibration of sealant #1, 
average Shore “A” Durometer Hardness 28, movement capability ± 50%.  Numbers following targets 
are calibration numbers for the device as a percentage of available force in the control box. 
 

Table 1. Calibration of Sealant #1. 
 

Joint: Target Deflection: 
 

50% 75% 100% 
 

500 by 250mil 
(12.70 by 6.35 
mm): 
 

 

40 55 73 

750 by 375mil 
(19.05 by 9.52 
mm): 
 

 

32 51 68 

1000 by 500 
mil (25.4 by 
12.7 mm): 

 
26 43 62 

 
 
5 STATISTICS FROM FIELD USE 
 
Experience using this device in the field has demonstrated that if at least 5% to 10% of a building is 
sampled, and the sampling is conducted in a thoughtful scientific manner, the results are usually 
representative of the entire sealant installation. 
 
For example, on an 11-story building, with 24 grid locations for suspended scaffolding, two grids were 
sampled.  This represented an 8.3% sampling rate.  Found were 14 adhesion failures on 1 grid section, 
and 20 on the other, for an average of 17 failures per grid section.  From this sample, it was predicted 
that 408 failures would be found on the entire building. 427 adhesive failures were uncovered during 
the ultimate 100% evaluation process.  This means that sampling has a solid basis for obtaining a 
realistic view of the sealant installation on a building. 
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Figure 3. This is an example of the type of “invisible” seal failure uncovered by using the non-
destructive method and device described elsewhere in the paper.  Prior to finding this seal breach, the 

entire sealant bead depicted looked exactly like the area above and below the breach. 
 
What did we learn from sealant testing at the rate of 100%?  In the case cited above, the failure rate 
was a mere 0.2%.  Yet it resulted in 427 breaches in the building seal.  This demonstrates that a very 
low failure rate can pose a significant potential problem for a building simply because the volume of 
sealant used is typically a large number.  A 99.8% successful installation is not a bad job, and as Mr. 
Gallant suggested, a 99.5% rate of success is all one could ever hope for in a “human endeavour”. 
 
On one project, a twin 18 story condominium in Long Beach, California, we found a 5.6% failure rate 
in the Exterior Insulation and Finish System.  We started with a 1% sample, and then sampled 5%, 
then 10%.  What was significant is that the failure rate remained constant despite the sample size.  This 
has been a consistent finding on all of the projects where this system has been used.  As a result, we 
recommend that sampling be conducted at a minimum rate of 5% to a maximum of 10% prior to 100% 
testing as a way of determining the severity of the problem and determining the reasons for the 
failures.  This can also provide the practitioner information for establishing a protocol for using the 
test system as a repair program.  The failed samples should be removed for analysis.  This will reveal 
the reasons for the failure, most often from contaminated substrates, but in some cases, laboratory 
analysis is appropriate.  We have also found that when full scale testing is undertaken, it is often cost 
effective to coordinate the testing with a contractor able to implement repairs.  After the repairs are 
made, a 10% re-sample is useful in confirming the success of the test and repair program. 
 
The information in Table 1 provides basic statistics obtained during a 100% sealant evaluation of the 
newly constructed building (specimen A) using the pressure controlled and calibrated device and used 
in accordance with the principles of the non-destructive test protocol outlined in ASTM C1521 
[ASTM 2002a]. 
 

Table 2. Statistics Generated from Sealant Testing (Specimen A). 
 
Number of Lineal Feet of Sealant:  35,000 feet [10,668m] 
Number of Adhesive Failures:              427 
Average Length of Failure:   two inches [50.8mm] 
Failure Rate in Lineal feet:   one in 82 feet [25m] 
Total Lineal feet of Sealant Failure:  71 feet [21.6m] 
Percentage Rate of Sealant Failure:  .2% Failure 
Percentage Rate of Sealant Success:  99.8% Success 

 
The author is currently involved in an adaptation of the non-destructive testing technology described in 
this paper for use in evaluating Silicone Structural Glazing (SSG).  This new test system is designed for 
non-compressible sealant joints and gaskets. 
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6 CONCLUSIONS 
 
The future of field-testing of sealants should therefore necessarily include non-destructive procedures 
that have the ability to test 100% of sealant joints.  Continuous testing using rolling devices have been 
demonstrated to be a good choice.  The program should have a goal of finding the seal breaches and 
simultaneously repairing them immediately.  This approach to building seal verification has the 
potential to save many dollars in building maintenance, litigation, health care costs, insurance, and 
owner borne construction costs, to name a few.  In the case of SSG applications, life safety issues are 
involved.  Improved testing technology can provide all concerned with a new level of confidence that 
durable building seals and structural silicone glazing adhesives can be realized.  The question now is 
not whether we have methods and technology to accomplish durability of construction, the question is 
whether we have the will to use it. 
 
 
REFERENCES 
 
ASTM C1521-02, 2002a, ‘Field Practice for Evaluating Adhesion of Installed Weatherproofing 
Sealant Joints’. 
 
Dow Corning Corporation, 2007, ‘Contractors Guide’. 
 
Huff, D. 2003, ‘Non-Destructive Testing of Installed Weatherproofing Sealant Joints’ ASTM STP 
1453, pp. 335 – 345, certain sections reprinted, with permission, copyright ASTM International, 100 
Barr Harbor Drive, West Conshohocken, PA 19428." 
 
Huff, D. 2005, ‘Non-destructive Testing of Installed Weatherproofing Sealant Joints – Questions and 
Answers’, ASTM STP 1488, certain sections reprinted, with permission, copyright ASTM 
International, 100 Barr Harbor Drive, West Conshohocken, PA   19428." 
 
Lstiburek, J. 2007, ‘EIFS – Problems and Solutions’, Building Digest 146. 


	Publication and Copyright Information

	Conference Sponsors

	Preface

	Conference Commitees
 
	Contents

	DURABILITY OF MATERIALS
	Strength and Durability of Concrete and Cement-based Materials
	Development of Autoclaxed Lightweight Concrete Outer Walls and its Freeze-Thaw Resistance
	Reinforcement of Cement Materials Using Date Palm Fibres for Use in Hot Dry Climates
	Cement Industry and Concrete Technology in Algeria: Current Practices and Future Challenges
	Selection of the Mix Constituents to Produce a Highly Performing and Durable Concrete Material
	Effects of Landfill Leachate on the Properties of Self-Levelling Cement Mortars
	Performances of Palm Oil Fuel Ash Cement Based Aerated Concrete in Acidic and Sulphate Environments
	Effect of the Type of Supplementary Materials and Viscosity Enhancing Admixture on the Durability of Self-Compacting Concrete
	Deterioration Mechanism of Reinforced Concrete Beam Corroded by Climate Environment and Galvanostatic Method
	Durability of Carbon and Stainless Steel Reinforced Concrete Members in Marine Environment
	Long-Term Preserving Effect on Aggregate-Recovery-Type Completely Recyclable Concrete
	Testing of Concrete Specimens by Means of Non-Linear Ultrasonic Spectroscopy
	A Tool for Strength Durability Modelling of Glass Fibre Reinforced Concrete
	The Sand Concrete: A Very Little Cracked Material
	Flexural Behavior of Steel-Concrete Composite Girders Strengthened via Fiber Reinforced Plastic FRP
	Corrosion Detection of Embedded Steel in Concrete
	Fracture Toughness of Hybrid Fiber Reinforced High Strength Concrete under High Temperature
	Frost Resistance of Pervious Concrete with Different Freezing and Thawing Tests
	Microstructural Assessment of the Interfacial Transition Zone in Granitic Concrete
	Durability Problems of Macro Defect Free (MDF) Cements Prepared with Polyvinyl Alcohol Copolymers and Alumina Cements
	Discussing the Durability Assessment of Cement Mortars – a Contribution for a Prediction Model
	Carbonation in Concrete with High Fly Ash Content and Hydrated Lime
	Effect of Curing Age on the Durability of High-Volume Fly Ash Concrete
	Analysis of Rebar Cross Sectional Area Loss by Reinforced Concrete Corrosion
	Durability of Metakaolin Based Cement Mortar to Chloride Attack under Wet – Dry and Freeze – Thaw Exposure
	Alternative Reinforcement for Durable Reinforced Concrete Structures
	Modeling of Time Depended Changes of Chloride Diffusion Coefficient
	Prediction of Elastic Properties of Concrete Using the Virtual Cement and Concrete Testing Laboratory
	Chloride Ion Measurement for Cement-Based Materials
	Fungal Colonization on Fiber Cement Exposed to the Elements in a Tropical Climate
	Durability of the HPC Cured in Sulphate Environment
	Effects of Ternary Blended Binders on Chloride Diffusivity of Concrete
	Durability and Mechanical Properties of Fiber Reinforced Cement Composites Exposed to High Temperatures
	Critical Evaluation of the Definition of “Sulfate-Resistance” a Focus on the Flexural Strength Performance of SR Cements
	Implementation of Durability in the Design of Glass Fibre Reinforced Concrete Structures
	Permeability and Porosity as an Essential Factors in the Long-term Durability of Steel Fibres Reinforced Concrete
	Accelerated Weathering Effects on the Mechanical and Surface Properties of CFRP Composites
	Monitoring Moisture Content in Autoclaved Aerated Concrete as a Mean to Achieve Higher Durability
	Durability Properties of High Performance Concrete Containing Alternative Silicate Binders
	Multidisciplinary Collaborations for a Qualitative Systemization towards a Durable Structure
	Concrete Crack Width under Combined Reinforcement Corrosion and Applied Loads
	Deterioration of Cement Hydrates Containing Mineral Admixtures Due to Sulfuric Acid Attack
	Corrosion Resistance of GGBS Concrete
	Durability of Autoclaved Aerated Concrete
	Prediction of Residual Stress due to Early Age Behaviour of Massive Concrete Structures: On Site Experiments and Macroscopic Modelling
	Repair & Rehabilitation of Initially Cracked RCC Beams by CFRP
	Chloride Transport in Concrete Structures Exposed to Marine Environments Considering Time Dependent Characteristics
	Improvement of Durability of RC Column by Transverse Prestressing
	Durability Properties of Geopolymer Mortars
	Concrete Mix Proportions with Ultra-High Electrical Resistivity
	Non destructive Test Methods for Evaluation of Concrete: The Case Study of Punta Perotti (Italy)
	Influence of Fibers Weight Fraction and Nature of Fibers on Thermal and Mechanical Properties of Vegetable Fibers/Cement Composites
	A Study on the Addition of Extra Water Which Affects the Durability Degradation of Concrete
	Behaviour of Four Repair Materials under Accelerated Testing of Carbonation and Chloride Penetration
	Coarse Aggregate Mineralogy, Size and Water Content Influence on Concrete Permeability
	Mechanical and Durability Properties of Concrete with Ground Waste Glass Sand
	Durability Modelling of Behaviour of Different Concrete Types As Tunnel Lining Elements
	Chloride Threshold Determination in Prestressing Steel Beams
	Analysis of Reinforced Concrete Flexural Members Strengthened with Near-Surface Mounted CFRP
	Effect of Cement Type on the Resistance of Concrete against Rapid Chloride Permeability
	Effects of Cement with Mineral Additive and without Mineral Additive on the Concrete Durability
	Effect of Fire on Microstructure and Mechanical Properties of Blended Cement Pastes Containing Metakaolin and Silica Fume
	Easy Evaluation Method of Self-Compactability of Self-Compacting Concrete
	On Durability of Fiber Reinforced Concrete
	Effect of High Temperature on Mechanical and Microstructural Properties of Cement Mortar
	Durability of Cement Mortars with Carbon Material Admixtures
	Durability Properties of Polypropylene Fiber Reinforced Concrete
	The Use of Maturity Method in Estimating Early Concrete Strength
	Concrete for Durability at Marmaray Project
	Rebound and Composition of in-Situ Polypropylene Fibre-Reinforced Shotcrete
	Mechanical Behaviour of GFRP-Confined Concrete after Exposure to Severe Conditions
	The Characteristics of Boron Modified Active Belite (BAB) Cement and its Utilization in Mass and Conventional Concrete

	Wood and Wood Components
	The Efficiency Comparison of Polyester, Acid Catalyzed Lacquers and Nitrocellulose Lacquers on Fagus Orientalis Wood and Plywood
	Modification of Wood with Si and B Compounds
	The Old, Wooden Window, a Balance between Romantism and Performance
	Hurricane Katrina: An Overview of Damage to Timber Structures
	Wood as a Structural Material
	Preparation Method and Service Condition Effects on The Performance and Durability of Epoxy Adhesives Used in Structural Timber Repairs
	Durability of External Wood-Frame Door System, A Case Study
	Reduction of Water Absorption and Swelling of Fiberboard
	Attenuated Total Reflectance (ATR) Fourier Transform Infrared (FTIR) Radiation Studies of Wood Rot Decay and Mould Fungi Growth on Building Materials
	Attenuated Total Reflectance (ATR) Fourier Transform Infrared (FTIR) Radiation Investigations of Natural and Accelerated Climate Aged Wood Substrates
	Performance-based Specification of Wooden Components
	Fire Resistance Performance Study on the Compartment Walls in Wood Platform Construction
	Production of Dimensionally Stable and Decay Resistant Wood Components Based on Acetylation

	Building Gaskets and Sealant Products
	Development of an Automated Artificial Ageing Test Apparatus for Sealants and Comparison with Outdoor Exposure Testing
	Quantification of Effect of Dynamic Movement for Weatherability of Construction Sealants
	Acrylic Foam Structural Glazing Tapes
	Non-Destructive Testing of Elastomeric Joint Sealants in Construction

	Natural and Artificial Stone
	The Sandstone Conundrum
	Visual Effects of Building Stone Texture
	The Perception of Small Scale Damage and Repairs of Natural Stone
	Biofilm Effect and Microbiological Deterioration on the Material Surface
	Determination of Water and Nitrate Transport Properties of Sandstone Used in Historical Buildings
	The Correlation of Electric Emissions with Stress and Strain on Stressed Rock Samples
	Freeze Thaw Susceptibility of Natural Stone – Characterization of the Mechanical Strength and Microstructure During Frost Cycling

	Surface Coatings and Paints
	Outdoor Wall Painting Semi-Natural Test
	Durability Evaluation of Newly Developed Water-Based Paint Systems for Buildings
	Effect of Anti-Graffiti Coatings on The Drying Behaviour of Building Materials
	Durability of Surface Protection Systems in Harsh Marine Climates

	Polymer-based Building Materials and Composites
	Long-term Performance of Extruded Polystyrene Thermal Insulation Products
	Durability of Roof Underlays Exposed to Natural Climate
	Polymer-based Building Materials: Effects of Quality on Durability
	Service Life of Light Weight Bathrooms

	Innovative Materials and Products for Durability
	Properties of Concrete with Shredded Waste Tyres
	Oriented Straw Cable Composites for Housing Applications
	Experimental Study of Geopolymer Concrete Resistance to Sulphuric Acid Attack
	Physical and Mechanical Properties of Rubberized Concretes
	Durability of Mortars Prepared with Innovative Eco-compatible Binders
	Polarization Behavior of Carbon Fiber as an Anodic Material in Cathodic Protection
	Vegetable Materials in Architecture
	Ultra-High Strength Concrete Using Limestone Powder
	Heat Transfer in the Thermo-Efficient BIPSE Bricks
	Strength of Cement Mortars with Carbon Material Admixtures


	DURABILITY OF SYSTEMS AND COMPONENTS IN BUILDINGS
	Masonry Tile and Stucco
	Seismic Rehabilitation of an Ancient Masonry Infill Steel Frame Building
	Evaluation of Ceramic Tiles Frost Resistance Using Frequency Inspection Method
	Influence of the Mix Proportion of Mortars and Paint Formulation on the Behaviour of the Mortar/coating system in Water Transport Phenomena
	The Maintenance of Colour on Finishing Coats
	Investigation of Physical and Mechanical Properties of Clay Bounded Plasters Applied on Kerpic Buildings from Diyarbakir
	Mechanical Behaviour of Non-bearing Brick Masonry Facades

	Roofing Materials and Systems
	Durability of Highly-Insulated Timber-Frame Flat Roofs
	Refurbishing the Roof: Possibilities, Consequences and Policies in Building Rehabilitation
	Durability of Clay Roofing Tiles: Assessing the Reliability of Prediction Models
	The Assessment of Durability of Discontinuous Roofing: An Experiment on Sandwich Panels
	Roof Management Program for Multiple Roof Systems
	Development of Test Method for Evaluating Root Resistance of Waterproofing Membrane
	Condensation Problems in Cool Roofs
	Design of Mineral Fibre Durability Test Based on Hygrothermal Loads in Flat Roofs
	A Model for Determining Accelerated Ageing Cycles in Durability Research: A Case Study on Continuous Roofing
	Durability of Clay Roofing Tiles under Salt Mist Atmosphere
	Designing Replacement Roof Systems to Achieve Long Term Service Life: A Sustainable Solution
	The Specification and Selection of CE Marked Reinforced Bitumen Membranes for Low Sloped Roofs to Ensure Their Durability in the UK
	Wind Tunnel Tests of Various Mechanically Anchored Waterproofing Membranes
	Service Life (Model) for Bituminous Roofing
	Flexible Polyolefin Roofing Membranes: 15 Years of Field Experience
	Performance of Silicone Water Repellent for FRC Corrugated Roof Tiles
	Effects of Wet and Dry Cycles on The Performance and Microstructure of Asbestos-free Fiber Cement
	Polyolefin Roof Membranes on Site Durability Evaluation

	Facades and Curtain Walls
	Materials Used in Transparent Facades: an Approach Towards Building Maintenance
	Use of a Peltier Element to Increase Time of Wetness of Unglazed Solar Collector Specimens in a Natural Field Exposure Test
	Minimum Required Performance Level for Rendered Facades
	Durability of Sandwich Panels
	Experimental Programme to Assess ETICS Cladding Durability
	Defacement of ETICS Cladding due to Hygrothermal Behaviour
	Durability of External Wall Insulation Systems with Extruded Polystyrene Insulation Boards
	Durability of Repaired Concrete Facade Elements
	Enhanced Service Life of Coated Wooden Facades
	Study on the Relation Between Mockup Test and Lifecycle of Curtain Wall Construction - Case Study in Taiwan

	Preservation and Refurbishment of Historical Buildings
	Decay Diagnosis of Goan Laterite Stone Monuments
	Faults and Repairs in House of Bagheri: A Cultural Heritage Construction in Gorgan (North of Iran) – A Case Study
	Issues in the Identification and Monitoring of Historical Structures – Monuments
	The Durability of Materials and Treatments for the Operation on the External Curtains of the Historical Buildings
	Durability Properties of Innovative Plasters for Renovation of Historical Buildings
	Decision Making about Cleaning Interventions on Marble Surfaces Using a Fuzzy Logic Approach
	The Assessment of Roof Drainage System of a Historical Turkish Bath: Sengul Hammam
	The Restoration and Upgrading of The 100 Year Old Victoria Institution: The Adaptive Reuse of a School into an Auditorium
	Classification of Restoration Mortars by Principal Component Analysis and Correlation between Their Properties and Synthesis
	Technological Features and Decay Processes of A “New” Building Type at the Beginning of XX Century


	RESPONSE OF BUILDING ELEMENTS TO ENVIRONMENTAL LOADS
	Climate Loads on Buildings
	Evaluation of Environmental Degradation Factors for Service Life Prediction
	Climatic Data Analysis to Define Accelerated Ageing for Reference Service Life Evaluation
	Climatic Comparison to Analyse Different Degradation Levels in External Walls’ Outdoor Exposure
	Hail Impact Resistance of Building Materials - Testing, Evaluation and Classification
	Prediction of Atmospheric Corrosion Rate Using an Artificial Neural Network

	Heat and Moisture Transfer in Buildings
	Predicting The Initial Rate of Water Absorption in Clay Bricks
	Simulating Water Leaks in External Walls to Check the Moisture Tolerance of Building Assemblies in Different Climates
	Daily Hygroscopic Inertia Classes: Application in a Design Method for the Prevention of Mould Growth in Buildings
	Modelling for Development of Wood Rot Decay with Simultaneous Heat and Moisture Transfer for Building Envelopes
	Influence of Thermal Properties of Materials in Condensation and Microorganism Growth on Building Facades
	Development and Benchmarking of a New Hygrothermal Model
	The Impact of the Indoor Climate on the Hygrothermal Behaviour and the Durability of External Components – Standard Boundary Conditions vs. Hygrothermal Indoor Climate Simulation
	Influences of the Indoor Environment on Heat, Air and Moisture Conditions in the Building Component: Boundary Conditions Modeling


	SERVICE LIFE PREDICTION AND PLANNING METHODOLOGIES, RISK ANALYSIS APPROACHES
	Service Life Planning
	Feedback System for Determination and Elimination the Effects of Durability Problems
	Factor Method Application Using Factors’ Grids
	Service Life Estimation using Reference Service Life Databases and Enhanced Factor Method
	French National Service Life Information Platform
	Quantification of Façade Defects Using Photogrammetry within the BuildingsLife System
	Homes in Iceland--Flexibility and Service Life Fulfilment of Functional Needs
	Information System and Interworking for a Durable Inheritance
	Service Life of a Building in Environmental Assessment of Buildings
	Whole Life Cycle Costing as a Decision Tool for Use in French Healthcare Facilities

	Service Life Prediction Methods
	Service Life Prediction Beyond the ‘Factor Method’
	Evolution of Degradation and Decay in Performance of ETICS
	A Multi-Performance Approach for Service Life Prediction
	Fuzzy Lifetime Prediction of RC Structures Subject to Chlorides
	Timber Structures Service Life Modelling

	Probabilistic and Reliability Models
	Performance-based Design for Anticorrosion of Reinforced Concretes under Air-borne Salt Attack
	Application of the Reliability Theory to the Assessment of the Corrosion Risk due to Carbonation
	Durability Limit States of Concrete Structures: Probabilistic Modelling
	Development of a Simulation Tool for Insulated Glass Durability
	Critical Considerations on the Assessment of the Durability (Serviceability) Limit State of Reinforced Concrete Structures

	Development of Guides, Regulations and Standards
	International Standards on Durability and Sustainability of Construction Works
	A Durability Assessment Tool for the New Zealand Building Code
	EU-Project STAND-INN –Integration of Standards for Sustainable Construction into Business Processes Using IFC Standards
	A Review of the European Commission Construction Products Directive Reaction-to-fire and Fire Resistance Classification of Building Materials and Components
	How Workmanship Should Be Taken Into Account in Service Life Planning


	DURABILITY AND SUSTAINABLE BUILDINGS
	Service Life and Sustainable Design Methods and Technologies
	The Importance of LCA and Service Life Prediction in Sustainable Design
	Life Cycle Management Tool For Buildings
	Simulated Long-term Thermal Performance of a Building That Utilizes a Heat Pump System and Bore Hole
	Measuring Economical Risk in Life Cycle Management
	Service Life and Sustainable Design Methods: A Case Study
	Smart-ECO – Developing a Construction Sector Vision and Related Requirements for Sustainable Eco-buildings
	Durability in Technology Design
	Technological Characterization of the Envelope in Multi Purpose High Rise Buildings

	Life Cycle Analysis (LCA) and Sustainable and Durable Design
	Towards a Framework for Durability Design & Life Cycle Costing of Infrastructure Projects
	The Role of Using Durable Building Materials and Components in Reducing the Environmental Load of Buildings
	Analysing Building Construction in Time, the ABC Research Matrix
	Life-Cycle Cost Analysis for the Residential Buildings


	BUILDING MAINTENANCE AND PATHOLOGY
	Pathology Surveys and Diagnostic Tools
	Prioritizing Timber Defects – A Study of Telapak Naning, Malacca, Malaysia
	Condition Assessment of Façade Rendering through in-Situ Testing
	Durability Evaluation of a Realkalisation Treatment Using Impressed Current
	Use of Information Technology in the Diagnosis of Concrete Deterioration
	A Diagnostic System Created for Evaulation the Quality of Building Constructions
	Comparative” Diagnostic: An Instrument for the Durability of Interventions.
	Survey of the State of Degradation of the School Buildings of the Lisbon Region
	Pathologies of the Industrialized Systems: 192 Flats Built in Avellino (Italy) at Quattrograna West District
	An Example of Good Durability of Building Systems: Survey on 303 Flats Built in Alvanite District at Atripalda (Avellino, Italy), Made in Coffrage Tunnel and Precast Sandwich Panels for Facades.
	Corrosion of Rebars Embedded in Ancient Concrete: Correlation Between on Site Testing and Corrosion Products Identification
	Structural Health Monitoring of Historical Buildings Using Fibre Optic Sensors
	Artificial Stone at the Beginning of the XX Century: Materials, Technologies, Decay Processes and Refurbishment
	Energy-based Damage Measure for Reinforced Concrete Frames

	Maintenance Planning and Procedure
	Facility Management in Stratified Housing: Satisfaction Survey in Malaysia
	Maintenance and Rehabilitation Program for Algerian Bridges
	Life Cycle Management System – A Planning Tool Supporting Long-Term Based Design and Maintenance Planning
	Quantifying Maintainability Parameters for Vertical Transport System
	Optimal Maintenance Plan by Minimizing Life-cycle Cost Including Deterioration Risk
	Deterioration of Reinforced Concrete Buildings and Rehabilitation Process
	Service Life Prediction Tools for buildings’ Design and Management
	FMECA and Management of Building Components
	Condition Assessment of a 63-year Old Reinforced Concrete Structure Exposed to the North Sea
	A GIS-Based Framework for the Evaluation of Building Façade Performance and Maintenance Prioritization
	A Methodology for Protection of Masonries against Rising Damp
	Optimization of the Building Maintenance Management Process Using A Markovian Model
	A Structural Condition Assessment; Environmental Agents Versus Structural Failures - The Case of Ataturk Culture Center AKM, Istanbul, Türkiye



	Exit


