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Background

Masonry construction has been broadly recognized for its low maintenance cost and longevity as a building
material. This low maintenance cost and longevity are owed to its high impact resistance, ability to manage
moisture without degradation, invulnerability to fire, and resistance to biodegradation like insects or mold. Yet
decision-makers often face challenges in evaluating its long-term advantages relative to alternative building
materials due to a lack of data. Independent, objective performance data is critical to providing objective
comparisons between building materials, yet such data is often difficult to access, prohibitively expensive to

obtain, or dismissed as biased when originating from industry-affiliated sources.

However, through online research, Sask Masonry (SKM) has identified an objective data source, the Alberta
Government’s RECAPP (Real Estate Capital Asset Priority Planning) program. This initiative engaged
independent consultants to perform physical condition assessments of government-owned facilities in the
province of Alberta, including schools and hospitals. RECAPP reports projected maintenance needs and
associated costs, with the objective to ensure these facilities remained functional and efficient through out their
design life. These reports not only help determining necessary maintenance to keep infrastructure functional but
also serve as a useful tool in school capital planning and asset management. These assessments provide valuable
insights into the anticipated maintenance costs with new construction and upgrades to existing facilities

throughout the service life of the asset.

The RECAPP reports provided comprehensive physical condition assessments (PCAs) of several school facilities,
serving as a critical tool for capital planning and asset management. PCAs like the RECAPP reports address
multiple disciplines including structural, mechanical, electrical, and of interest to this report — masonry. These
evaluations deliver essential insights that support informed decisions regarding maintenance, renovations, and

new construction initiatives.

Although RECAPP reports were not originally intended to evaluate material performance, it was recognized that
the data from these reports had the potential to inform a comparative analysis of wall materials used in school
construction. Specifically, the data from the reports allowed a quick and accurate method to identify which
materials incurred the highest and lowest maintenance costs over time. This information provides a valuable

foundation for establishing best practices in facility design and material selection, ultimately contributing to more



informed, cost-effective construction decisions. The data originates from reviews of schools across Alberta —

whereby the climate and construction materials are comparable to those in Saskatchewan.

Study Parameters

This analysis included the review of 80 RECAPP reports, representing a broad sample of Alberta school facilities.
All original datasets, spreadsheets, and summary documents have been archived to ensure transparency and allow
for independent verification. The RECAPP reports encompassed schools aged between 3 and 100 years, with an
average inspection age of 42 years. The RECAPP inspections took place from 2004 to 2013. An analysis of
RECAPP data revealed that the cost of repairs varies significantly depending on the building materials used. By
examining these reports, we identified which materials consistently require ongoing maintenance. Trends in
upkeep costs over time highlighted both high-performing and less durable materials, offering valuable guidance
for selecting resilient options in future school construction. Although RECAPP is primarily designed to assess
Alberta’s school infrastructure, we utilized this data to evaluate the performance of various construction materials
used for school construction. As well these reports offered valuable information on high maintenance items that
through better design can be reduced or eliminated — resulting in ultimate maintenance cost savings. It’s important
to note that RECAPP reports reflect current facility conditions at the time of the inspection, but do not account

for previous maintenance or repair history throughout the building’s lifecycle

Evaluation Process

To assess building material performance, a spreadsheet was developed to track key maintenance costs. Though
the data in the RECAPP reports are in a consistent orderly fashion there are some guidelines that were considered
to offer fair consistent evaluations of all the construction materials. Some of the evaluation considerations

include:

o Applicable Repairs: Repairs listed in the reports for the same material type (e.g., masonry-to-masonry
or precast-to-precast) were included as maintenance costs.

o Excluded Repairs: Repairs involving connections between dissimilar materials (e.g., walls and windows)
were excluded, as failure sources could not be determined.

o Structural Movement: Repairs resulting from foundation movement (e.g., grade beam failures) were
omitted, as they do not indicate wall material failure.



e Wall Design or Installation Flaws: Poor design or construction practices (e.g., painted single-wythe
masonry walls or substandard workmanship) were excluded as these were not considered a performance
issue of the building material.

School Exterior Wall Claddings - Performance Evaluation

A total of 80 school RECAPP reports were reviewed as part of this study. Most of the schools in the RECAPP
reports had more than one cladding - such that the total number of schools in the study was 80 though the total
number of claddings investigated is 202. Of the 80 schools investigated in the RECAPP reports, 77 of the
schools were clad in masonry veneer, 48 of the schools were clad in metal cladding, 42 of the schools were clad
with Stucco / EIFS veneer, 22 of the schools used Precast Concrete Panels, and 13 of the schools were clad with

wood. This data is aggregated in Table 1.

Table 1: School Analytics — Exterior Walls

Cladding Type No. of Schools
Masonry Veneer 77
Metal Cladding 48
Stucco / EIFS Veneer 42
Precast Concrete Panels 22
Wood Cladding 13
Total Number of Schools in the Study 80**

**Note - Several Schools had more than one Cladding Type

The schools in the RECAPP reports were at various stages in their maintenance and service lives. Therefore, a
transparent and objective assessment method was needed for comparison of the cladding maintenance costs. By
aggregating the total maintenance cost for each cladding type and then averaging this total cost by the number of
schools that used the cladding type provided an “Average Exterior Wall Maintenance Cost per School”. This
average exterior maintenance cost appeared to be the most objective method to assess and compare the
maintenance costs of different cladding types as some claddings of the same type required more maintenance and
some less depending on the stage in their service life. For example, the total cost of Metal Cladding maintenance
on the 48 schools with Metal Cladding was determined to be $4,449,987. Dividing the total by the 48 schools
yielded an Average Exterior Wall Maintenance Cost per School of $92,708 per school for Metal Claddings. This
data was aggregated in Table 2.



Table 2: Total and Average Exterior Wall Maintenance Cost per School

This data is more easily visualized in the chart in Figure 1.
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Figure 1: Average Exterior Wall Maintenance Cost per School According to Cladding Type

Metal Cladding: Among the 48 schools surveyed, a total of $4,449,987 had been earmarked for future repairs
or replacement, averaging $92,708 per school. The data suggests metal cladding carried the most cost for repairs
and replacement. The RECAPP reports identified replacement of metal cladding after having a 40-year
serviceable life span.

Wood Cladding: 14 schools in the reports were identified as being clad with wood veneer. The total
maintenance costs attributed to wood claddings was $342,422 or on average $26,340 per school. In addition to
having the second highest maintenance cost, wood cladding also poses the largest fire risk compared to any
other cladding types.

Stucco and EIFS Veneer: Though considered attractive veneer surfaces, these claddings come with higher
maintenance costs than a masonry alternative. Stucco / EIFS are more prone to impact damage than other
claddings and tend to lose their color over time. When repairs are made, color inconsistencies often require full
surface repainting. Alberta Infrastructure's report on EIFS Assemblies (Appendix A) identifies concerns in using
this wall system. RECAPP total reported maintenance cost @ $508,121, averaging $12,098 per school.

Precast concrete panels: Although concrete is considered equally durable to masonry from a fire resistance,
impact resistance, and moisture resistance, perspective, precast concrete claddings in particular, has numerous
joints which require extensive re-caulking over time. Caulking must typically be reapplied every 15 to 20 years
depending on the exposure and performance of the caulking. The total repair costs for the 22 schools with
precast concrete panels was $193,133 or average of $8,779 per school.

Masonry Veneer: Masonry veneers according to the RECAPP reports - required the least maintenance and
carried the lowest costs of the 5 types of claddings investigated in the RECAPP reports. According to the reports
this reinforces - masonry veneer’s flexibility and durability are the ideal cladding for schools in a prairie
province environment. Of the 77 schools reported with masonry, the total maintenance cost was $173,626 or
average cost per school at $2,255.

Interestingly, of the total $173,626 reported for masonry repairs — two schools — one aged at 92 years old,
and the second 100 years from the time of build to time of inspection — required $128,469 for repairs of
these two schools. Of the balance of 75 schools — 12 schools shared $45,157 in maintenance requirements,
while 66 schools (85%) required no exterior masonry repairs.

School Interior Walls - Performance Evaluation

From the 80 RECAPP reviews 72 schools used masonry in their interior walls, 58 schools used steel or wood stud
walls with gypsum (dry wall) sheathing, and 32 schools used wood-stud walls with wood sheathing. Most of the
schools had a combination of interior wall types.

As with the exterior wall evaluations, the interior walls of the schools in the RECAPP reports were at various
stages in their maintenance and service lives. As with the exterior walls a comparison of the interior maintenance

costs was achieved by aggregating the total maintenance cost for each interior wall type and then averaging this



total cost by the number of schools that used the interior wall type into an “Average Interior Wall Maintenance
Cost per School”. For example, the total cost of wood interior walls maintenance on the 32 schools with Wood
interior walls was determined to be $896,038. Dividing the total by the 32 schools yielded an Average Interior
Wall Maintenance Cost per School of $28,001 per school for Wood interior walls. This data was aggregated in
Table 3.

Table 3: Total and Average Interior Wall Maintenance Cost per School

Interior No. Total Maintenance Cost Average Maintenance
Wall Type of by Cladding Cost by Cladding
Schools Type Type
Wood Sheathing 32 $896,038 $28,001
Gypsum (Drywall) Sheathing 58 $162,153 $2,796
Masonry / Concrete Block 72 $9,550 $133

Wood Sheathing: Among the 32 schools surveyed, a total of $896,038 had been earmarked for future repairs or
replacement, averaging $28,001 per school. The data suggests exposed wood construction is significantly
higher in long term maintenance cost.

Gypsum (Dry-wall) Sheathing: 58 schools were reported having dry-wall as an interior wall surface. The total
maintenance cost of $162,153 or average of $2,7960 per school identified dry-wall as the second highest
reported maintained surface.

Masonry / Concrete Block: Masonry interior surfaces were reported as the most common material used in
school wall construction. The reported cost of $9,550 for repairs and maintenance or $133 / school showed
masonry as the most economical surface material.

This data is more easily visualized in the chart in Figure 2.
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Figure 2: Average Interior Wall Maintenance Cost per School According to Cladding Type

Additional Maintenance Costs

Through the process of this evaluation, other key maintenance issues were identified in the RECAPP reports
where improved design practices could significantly reduce long-term costs.
The reports also indicated these observations

o Exterior Caulking Failures: Identified in 68 schools, totaling $2.178,742 in repairs.
Expansion/contraction between dissimilar materials often leads to caulking failure. Designers should
minimize joints requiring caulking and avoid incompatible materials. Load bearing masonry could be
considered rather than steel frame with masonry infill where design allows.

o Exterior Painting: 42 schools reported painting costs of $1.347,633. The RECAPP reports identified
substantial costs involved with maintaining exterior painted surfaces. Painting exterior masonry, which is
not recommended, can cause long-term damage, as trapped moisture accelerates deterioration during
freeze-thaw cycles. Paints and stains lead to an on-going maintenance requirement.




Interior Painting: 12 schools with gypsum and wood walls require frequent repairs being mentioned
more often in the reports compared to masonry. These RECAPP reports are a snapshot of the facility at
time of inspection and does not include total life cycle repair costs.

Acoustical Treatment: 49 schools needed sound remediation, costing $3,764,369. Masonry acoustic
block installed at the time of construction could eliminate future maintenance costs associated with sound
control issues. Acoustical masonry units will reduce sound transmission and will also contribute in
absorbing some of the reflective sound in place of sound absorbing panels.

This data is better visualized in the Chart in Figure 3.
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Figure 3: Additional Maintenance Costs

Summary

Based on our findings, the following should be considered as best practices for future school designs:

1.

Load Bearing and Masonry Veneer Walls — data from the RECAPP report shows that masonry is the
building material with the lowest maintenance costs for both exterior and interior school construction.
Other materials included in the report demonstrate significantly higher average maintenance costs per
school. Masonry also offers additional advantages: it uses local resources and labour, supports living-
wage employment, and strengthens the local economy. Furthermore, masonry materials are less
vulnerable to fluctuations in the Canadian dollar and are generally not affected by global supply-chain
issues or tariffs. A well designed masonry cavity wall system will reduce the demand of heating and
cooling costs — both in the reduction of systems requirements as well as their operating costs.

Building Materials that Minimize Caulking Requirements — avoiding claddings with numerous
caulked joints and avoid several different cladding options where transitions must be caulked in turn
reduces the costs in caulking maintenance. Strategies such as wrap-around window and door design could
reduce long-term caulking expense.



3. Acoustic block Masonry Walls — the largest of the additional costs in the reports was acoustic
treatment to interior walls. Concrete masonry units and acoustical blocks minimize sound transmission
and reverberation, particularly in areas such as gymnasiums, music rooms, and industrial arts
classrooms. Incorporation of acoustic block masonry at the initial design and construction phase
significantly improves the facility’s acoustic performance and requires little to no on-going maintenance
— in the long run offering maintenance free performance.

4. Impact resistant interior walls — masonry offers superior performance compared to alternative materials
for interior wall construction. Wall systems that require frequent surface repairs and repainting pose
significant economic challenges. Over the life cycle of non-resilient walls, maintenance costs continue to
escalate. In contrast designing interior walls with masonry greatly reduces both the cost and inconvenience
of ongoing repairs. Furthermore, using combustible wall construction materials introduces long term fire
risk and higher insurance and maintenance cost.

5. Resilient exterior walls — RECAPP reports consistently identify masonry as the least expensive exterior
wall system to maintain. Full height masonry walls outperformed all other cladding options in demanding
school environments. Introducing alternative exterior materials to masonry - subjects’ schools to future
expensive repairs.

6. Stucco / EIFS Veneers — these exterior wall claddings systems demand frequent surface repairs and
repainting. They perform poorly in the high impact environments typical of schools, requiring
significantly more maintenance than masonry claddings. An independent report from Alberta
Infrastructure (Appendix A) refers to inherent issues with this cladding system.

Conclusion

Based on an in-depth review of RECAPP school reports, masonry walls are the most cost-effective construction
material for educational facilities in the long-term, requiring far less maintenance than the alternatives. Brick
block and stone masonry have low maintenance requirements due to the inherent resistance to impact, moisture
degradation, fire, and biodegradation. The RECAPP reports provide clear, evidence-based validation that
masonry consistently outperforms all other materials used in school construction.

Disclaimer

“This report is based on publicly available RECAPP facility evaluation data published by Alberta
Infrastructure. The analysis reflects the views of Sask Masonry and does not imply endorsement by the
Government of Alberta.”



APPENDIX A

EIFS ASSEMBLIES

Face-5ealed vs. Drained Systems

Exterior Insulation Finish Systems (EIF5), are popular and economical cladding systems
that consist of an outer shell of synthetically banded aggregate/cement reinforced with
glass mesh and applied over a base of rigid insulation. This artide discusses the two
types: face-sealed and drained, the moisture management and durability of each, and
suggestions on where EIFS may be successfully applied.

In Alberta, rain, ice, snow, and freeze/thaw cycles are the primary sources of moisture
that structures are exposed to. The amount of water actually deposited on a wall can
wvary dramatically in a given climate zone depending on factors such as building shape,
overhangs and wind patterns. It is crudal that exterior envelope systems are designed
and detailed to effectively manage moisture throughout the year.

Face-sealed EIFS utilizes a waterproof outer shell to keep exterior moisture outside of
the wall assembly. A significant concern with this approach is that imperfections in
design, materials, or construction can compromise the impermeability of the finish and
allow moisture into the envelope.’ Face-sealed EIFS does not have a means of directing
water out of the assembly; once inside, trapped moisture can damage sensitive materials
and result in health and air quality issues. Because face-sealed EIFS does not include
provisions for drainage or drying from the inside of the assembly, it has largely been
replaced by drained EIF5.

Drained EIFS is fundamentally different from face-sealed systems in that it antidpates
wateringress and provides a means for it to exit the assembly befaore it can cause problems.
Shaould maisture penetrate the outer shell and insulation layer, it reaches a drainage gap
{grooved insulation, wrinkled building paper, spacers, etc) that allows the water to run
dowmerard until it reaches a flashing and is directed cut of the wall via weep holes. Note
that the drainage gap is typically very narmow and may still allow capillary action to ocour;
it is not a true rainscreen. Good water management (rainscreen) and insulation located
on the outside of the structure makes drained EIFS acceptable for some applications.
Careful consideration must be given to where it is installed, since the finish as well as the
extruded polystyrene (it is typically applied to) may be susceptible to damage.

Face-sealed EIFS

Drained EIFS

Drained EIFS should only be applied in locations where it is less vulnerable to damage
by maintenance activities or vandalism, and only used over substrates such as concrete
or concrete block where moisture ingress and deterioration is less of a concern. Storage,
assembly, gymnasia, and other low-humidity facilities may be acceptable building

www.infrastructure.alberta.ca
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Considerations When Using EIFS

+Cracking - Alberta’s freeze/thaw cpcles,
rain/snowfice exposure and  normal
building movement can contribute to
oracking of the outer shell, espedially at
comers, substrate joints, and window
and door openings.

* Moisture Penetration - Often ocourring
in tandem with cracking, moisture
ingress can result in mald, rot, corrosion,
staining and even ice buildup in walls.

+Moisture Management - Face-sealed
EIFS does not have a secondary
mwisture barrier and is more vulnerable
to moisture ingress and damage.
Once water gets into the assembly,
it is difficult for it to escape. Drained
EIFS utilizes a backup moisture barrier,
flashings, and weep holes to allow
water to exit the wall assembly before it
causes problems.

+ Durability - Impact damage (e.g. balls
hitting a school wall, ladders, etc) can
result in cracking or dents which can
allow moisture into the wall assembly.

*Repairs - reszaling of joints, patching
of cracks and holes, and refinishing of
the outer shell are costly, temporary,
difficult to colour match, and can
rapidly degrade the aesthetic value of a
building.
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Woodpeckers ws EIFS

Many species of woodpecker can be found
throughout Alberia, including the Pileated
{shown abowe) and the Northern Flicker. In
the spring and summer months, these birds
can be heard using their beaks to drum on
trees and other surfaces as they attempt to
attract mates.

One of the favourite places forwoodpeckers
to hammer on is EIFS. The hard shell on top
of rigid foam affords the birds an excellent
surface on which to play their mating call.
Mot only is this a nuisance to the ocoupants
within  the building, but once the
woodpeckers break through the shell, the
soft insulation is easy to dig through and
creates a well protected nesting place. The
resulting damage can kead to expensive
and yearly repairs, as well as baseball-sized
openings in the envelope through which
water can enter and heat can escape.

Several instances of woodpecker damage
in EIF5 have ocourred in GoA facilities and
im other buildings throughout Alberta®
While the issue of woodpeckers may seem
trivial, the problem i significant enough
that some suppliers have begun marketing

“woodpecker resistant” EIFS systems!

EIFS ASSEMBLIES

Face-5ealed vs. Drained Systems

typologies. EIFS application between grade and 3000mm is not recommended, due to the
increased risk of damage closer to ground level. Wall panels should be compartmentalized
with through-wall flashings for exterior drainage at every floor and frequent inspection
and maintenance of joints, exterior finishes, and sealants should be planned for the entire
system life.

A Pressure Equalized Rain Screen Insulated Structure Technique (PERSIST) assembly is the
recommended approach for GoA buildings. PERSIST walls incorporate a water shedding
outer layer (cladding) to prevent ingress of bulk water into the building envelope. Any
maoisture that does penetrate the dadding layer is directed back outside via an air cavity,
flashings, and designated drainage openings (see Design & Technology Serias 01 for details).
It is possible to design a building facade with a stucco finish which aesthetically resembles
EIFS, and follows PERSIST methodology:

« Interior gypsum board and finish
= Structure
« Exterior sheathing
- Self-adhering airfvapour barrier membrane
= Rigid Insulation
« 25mm vertically drained air space
« Sheathing on vertical z-bars
= Building paper (moisture protection membrane)
«  Traditional stucco in 3 coats on wire mesh [scratch, brown, inish coats) — finish coat
may be a veneer stucco)®.

*Mote that the surface of this system is still as susceptible to damage as EIFS and is
therefore not recommended for use within 3000mm of grade.
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Impaortant: Mever use a non-permeable finish on exterior stucoo, as it can prevent drying

of the interior of the wall There are many commercially-available products that provide a
coloured lzyer for exterior stucco and also allow meisture to dry to the exteriar.
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Information Sourced From:

1. httpo¥buildingsdence.com/documents/digestsbsd-1 46-eifs-problems-and-solutions
1. Technical Services Branch: Architectural Shared General Comments 2015
3. hitpoiwwwche ca/news/canadalcalganytwoodpeckers-drilling-costhy-holes-in-calgary-homes-1 3080145
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