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DISCLAIMER

The primary responsibility of the Canada Masonry Design Centre is to encourage the effective use of
masonry through research, education and technical support. This study was developed to assist the
designer and developer in understanding loadbearing masonry, how it compares to current construction
practices, and how to build effectively with masonry. The discussion, costing data, and design
recommendations are intended to assist with the beginning steps of a loadbearing masonry project.

The material presented does not cover all possible situations but is intended to represent some of the
more common construction practices in Atlantic Canada. These construction practices, as well as building
code requirements, can vary significantly in different localities. For this reason, the information contained
in this study is of a general nature and represent design conditions, assumptions and procedures that are
common in Atlantic Canada during the time the study was completed. The actual design of a loadbearing
masonry building, preparation of working drawings, and similar tasks should be completed by a qualified
architect or engineer familiar with local conditions and code requirements.

Care has been taken to ensure that the information included in this study is as accurate as possible.
However, CMDC does not assume responsibility for errors or omission resulting from the use of this study.
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Executive Summary

A comparison of construction costs between loadbearing masonry, cast-in-place concrete and wood
frame construction was undertaken for a prototype multi-residential building typical of Atlantic Canada.
The city of Moncton, NB was selected, and a full design, scheduling and cost analysis was conducted by
third-party firms. As a result, when the cost of the structure alone is compared, masonry was 11% more
costly than wood frame in the building option with a parking garage and 24% more costly in the building
option with a slab-on-grade. When considering the total (approximate) hard costs for the whole
building loadbearing masonry was only 4% more expensive than the wood frame option in the building
with an underground parking garage and 8% more expensive for slab-on-grade.

This nominal cost difference did not account for the added benefits associated with using masonry
materials such as increased fire ratings, a non-combustible building structure, added sound insulation
properties and reduced maintenance costs associated with a more durable building. Nor does this cost
comparison account for relative cost differences that might occur if a masonry veneer had been selected
and priced, if minor modifications to the wall layout were made to make it a more masonry friendly
design and if a full architectural design for sound and fire was made. Total building cost was
conservatively determined and applied equally to all materials in a manner that would be more punitive
for the masonry option. Regardless, an upper bound 4% price differential (close to the cost difference
determined in a previous study of 5%) supports the idea that developers can enjoy the plethora of
benefits associated with concrete block masonry buildings for what is in effect a nominal cost increase
from wood frame.



Introduction

Atlantic Canada has a demand for multi-residential structures. The reason for this demand is due to
increasing populations (mostly through immigration?), increases in student populations at universities?
(especially international students), and current vacancy rates on apartment rentals are some of the lowest
in the country?,

Table 1 Vacancy Rates by Atlantic Canada City (2019)?

City ‘ Private Apartment Vacancy Rate (%)
Halifax 0.9%
Moncton 2.4%
Charlottetown 1.2%
Fredericton 1.4%

The increase in demand for rental units led to an increase in multi-residential construction. This, in turn,
led to an increase in units under construction which continues to be matched by further increases in
demand. Since the opening of the Atlantic Canada CMDC office we have received comments from the
community on how the current building construction methods for multi-residential construction are
limited in their ability to match the increase in demand, which are summarized below.

=  Wood frame construction is typically limited by building code limitations as well as perceived and
quantifiable concerns about its resilience and durability.

o Regions in Atlantic Canada under the 2010 National Building Code of Canada (NBCC) are limited to 4-
storeys for wood construction, while regions under the 2015 NBCC are limited to 6-storeys for wood
construction.

o Wood frame construction achieves fire and sound resistance via insulation and gypsum board
products. This can often require complex detailing and may lead to long-term maintenance costs.

o Wood frame construction is generally viewed as being less durable and resilient when compared to
concrete and masonry construction, which has numerous built-in redundancies.

o Moisture, specifically, is associated with long-term issues in wood frame construction due to
differential movement, mould growth, susceptibility to pests and structural damage.

= Cast-in-place concrete construction is typically limited by workforce as well as construction costs.

o Concrete finishers are relied upon in high-rise and commercial construction, which may take priority
over relatively smaller residential projects. Delays or changes in demand in these other sectors have
a trickle-down effect on low- and mid-rise residential construction schedules.

o Increasing costs for concrete construction is one of the main reasons why developers have sought out
other material options for multi-residential construction.

This study was developed in response to comments made from developers indicating the desire to
upgrade to a non-combustible and more robust building material than conventional wood framing but
without the significant increase in cost associated with cast in-place concrete construction. The purpose
of this cost study is to introduce a new option for developers to consider. This study demonstrates that a
Loadbearing Masonry structure provides developers with a building material that is non-combustible, low
maintenance, and greater durability with a low initial cost of construction. It also pulls from a workforce
that is not currently backlogged in the multi-residential market, and masonry can be constructed with an
overall cost comparable to wood frame construction, as will be demonstrated.



Study Objectives

The objective of this study was to develop a cost model to evaluate the relative cost of construction for a
mid-rise multi-residential building. The study investigated the relative costs using three different building
materials and two model building options (with and without underground parking). The units in the model
buildings are a typical size and layout as observed in recent construction within Atlantic Canada for
apartments, condominiums and student housing amongst others.

In doing the cost analysis, this study sets out to quantify and demonstrate two main points:

1. Loadbearing masonry is a more cost-effective method of non-combustible construction than cast
in-place concrete.

2. Loadbearing masonry provides all the added benefits (resiliency, durability, etc.) associated with
non-combustible construction (e.g. cast-in-place concrete) without a significant increase in cost
compared to conventional wood frame construction.

Figure 1 - Unit demising walls built out of loadbearing masonry provide excellent fire rating and sound proofing as well as
being the main structural element of the building.



Study Methodology

Background

According to city by-laws in Moncton NB, the model building archetype analyzed in this study were
designed to the code requirements of the 2010 National Building Code of Canada. The chosen floor
layouts and room sizes are typical for new construction in Atlantic Canada.

The 3™ party design team for this study is comprised of:
Architectural Design: Spitfire Design Co.
Structural Analysis and Engineering: Valron Engineers Inc. a Gemtec Company
Cost and Timeline Estimation: Acadian Construction

Spitfire Design Co. is based out of Moncton, NB and is an interdisciplinary design firm, specializing in
architectural design and design coordination of multi-unit buildings, restaurants and custom homes.

Valron Engineers Inc. a Gemtec Company is a civil engineering firm based out of Moncton, NB that
specializes in structural engineering with extensive experience in design of structural steel, reinforced and
prestressed concrete, masonry, timber and aluminum.

Acadian Construction is a locally owned private firm founded in 1958 that offers contracting and project
management services in the institutional, retail, restaurant, office, commercial, light industrial, hotel and
multi-residential sectors. They have experience building in Moncton, NB with both wood and concrete in
the multi-residential sector.

Sponsors: This study is funded and supported through a collaborative effort by the Atlantic Masonry
Institute (AMI), Canada Masonry Design Centre (CMDC) and Canadian Concrete Masonry Producers
Association (CCMPA). Authorship of this report was carried out by the engineering staff at Canada
Masonry Design Centre. The views and conclusions drawn within this report are solely those of AMI, CMDC
and CCMPA. The 3™ party design team were not responsible for the body of the report and the additional
conclusions and analysis drawn. The work of the 3™ party design team is presented within the appendices
and distillation of the results are reported herein.

Model Building Architype

The building model used for the cost analysis was a 4-storey, 55-unit building with a rectangular footprint
of just under 15,000 sq. ft located in Moncton, NB. The building consists of 11 One-Bedroom units, 28
interior Two-Bedroom units, and 16 corner Two-Bedroom units with floor areas of 759 sq. ft, 1,069 sq. ft,
and 1,177 sq. ft respectively. The starting schematic floor plan used for each design can be found in
Appendix A.

It was decided that for the purpose of this study, to compare costs for ONLY the building structure (and
enclosure). The choices for building facade, interior finishes, electrical and HVAC were omitted in order to
provide a true comparison for the chosen structural system alone.

It should be noted that the chosen building layout does not reflect the most cost-effective layout for any
single option. The layout was chosen based on what would be seen in a “typical” construction in Atlantic
Canada, after which each option was adapted to work with the chosen layout. For the most successful
loadbearing masonry project, see the suggestions found in the section: Masonry Friendly Design. This
section provides design strategies to help optimize the building layout for loadbearing masonry.



Building Design Options

The following buildings were designed and evaluated for construction timelines and costs:

e 1A - Conventional wood framing and a wood floor system with underground parking

e 1B - Conventional wood framing and a wood floor system with a slab-on-grade

e  2A-Loadbearing concrete masonry construction with precast hollowcore plank flooring system
and underground parking

e 2B - Loadbearing concrete masonry construction with precast hollowcore plank flooring system
with a slab-on-grade

e 3A - Castin-place reinforced concrete construction with underground parking

e 3B -—Castin-place reinforced concrete construction with a slab-on-grade

Both loadbearing concrete masonry and cast in-place reinforced concrete buildings used light weight - 6
in. steel stud framing to enclose the building while the conventional wood construction used 2x6 in.
dimensional lumber.

For the purposes of this study, model buildings both with and without underground parking were
examined. Atlantic Canada has a larger variation from city-to-city with regards to population density. For
example, a theoretical building in Halifax would have a much higher $/unit cost for an outdoor parking lot
instead of underground parking. Alternatively, a building located in Dieppe may show savings in $/unit by
doing a parking lot rather than underground parking. Loadbearing masonry can be a viable option for all
multi-residential structures, and is not limited by the proposed location.

Figure 2 - Loadbearing masonry walls can be used for interior and exterior walls.



Study Results and Discussion
Building Structure Costs

The results for the construction cost study for the building with underground parking (A) and the building
with a slab-on-grade (B) are presented in the tables below for the three different building materials as
well as the construction timelines associated with erecting the building structure for each option.

Table 2 Construction Costs with Underground Parking (Structure Only)

Building System ‘ Cost ‘ Timeline
1A-Conventional Wood Framing $3,709,807 42 Weeks
2A-Loadbearing Masonry $4,390,216 28 Weeks
3A-Cast in-Place Concrete $5,321,922 46 Weeks

Table 3 Construction Costs for Buildings with a Slab-on-Grade (Structure Only)

Building System ‘ Cost ‘ Timeline
1B-Conventional Wood Framing $2,817,531 36 Weeks
2B-Loadbearing Masonry $3,711,967 26 Weeks
3B-Cast in-Place Concrete $4,406,129 42 Weeks

The results in Table 2 and 3 confirms the information and concerns expressed to CMDC by developers in
Atlantic Canada: conventional wood framing is the cheapest initial cost option. However, this would be
expected as loadbearing masonry has added durability, resiliency, soundproofing, and fire-resistance
properties that will be further examined in the Masonry Benefits justify a small Premium section later on
in the document. That is to say, all options meet code minimums, but masonry and concrete generally
meet and exceed many of these minimums without any additional special detailing otherwise required
for wood frame construction.

When a developer is looking to finance the construction of a multi-unit residential building, a building that
opens quicker brings in money quicker. Not only does an accelerated timeline allow for additional rent
payments, but there are many other equally important costs to consider during the construction phase
(builders risk insurance, interest on financing, etc.).

When scheduled correctly (preferably not during winter conditions) loadbearing masonry was determined
to have an accelerated timeline when compared to concrete and wood construction. Not only does the
structure go up fast, but since the hollowcore planks do not require shoring, it allows for other trades to
mobilize immediately so that electrical, mechanical, enclosures and partitions be installed while work on
the structure above continues. Gantt Charts detailing the construction schedules that support this
conclusion can be found in Appendix B.

Tables 4 and 5 compare the construction completion times for loadbearing masonry relative to
conventional wood framing (1a and 1b), and Cast in-place Concrete (3a and 3b) respectively. The last
column in the table is denoted as “Loss of Rental Income” which represents the rental income lost for the
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building based on an assumed rental revenue of $1.30/sq. ft and a 2% vacancy rate over the difference in
construction timelines. These rent statistics represent typical values confirmed by Spitfire Design Co.

Table 4 Construction Completion Time and Loss of Rental Income for Buildings with Underground Parking

Building System Timeline Additional Time to Loss of Rental
Completion (vs. Masonry) Income
1A-Conventional Wood Framing 42 Weeks +14 Weeks $246,636
2A-Loadbearing Masonry 28 Weeks - -
3A-Cast in-Place Concrete 46 Weeks +18 Weeks $317,104

Table 5 Construction Completion Time and Loss of Rental Income for Buildings with Slab-on-Grade

Loss of Rental
Income

Building System Timeline Additional Time to

Completion (vs. Masonry)

1B-Conventional Wood Framing 36 Weeks +10 Weeks $176,169
2B-Loadbearing Masonry 26 Weeks - -
3B-Cast in-Place Concrete 42 Weeks +16 Weeks $281,870

The dollar values for the “Loss of Rental Income” are substantial and should be considered as a part of the
building structure material selection process. In an effort to show the impact that scheduling can have on
costs, Table 6 and 7 take the building construction costs and add in the “Loss of Income” from the
construction schedule as an added expense to conventional wood framing and cast in-place concrete.
Costs are then normalized to wood frame (1A and 1B) and presented as a relative cost.

Table 6 Cost Comparison with Rental Income for Buildings with Underground Parking (Structure Only)

Building System ‘ Cost | Relative Cost
1A-Conventional Wood Framing $3,956,444 100
2A-Loadbearing Masonry $4,390,216 111
3A-Cast in-Place Concrete $5,639,027 143

Table 7 Cost Comparison with Rental Income for Buildings with Slab-on-Grade (Structure Only)

Building System Cost Relative Cost
1B-Conventional Wood Framing $2,993,700 100
2B-Loadbearing Masonry $3,711,967 124
3B-Cast in-Place Concrete $4,688,000 157

With rental income in mind loadbearing masonry comes at only an
11% cost premium to conventional wood framing for the building
structure alone (in the building option with underground parking).
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Total Finished Building Costs

By the time the building is finished, how much will the choice of structural material affect the final
construction cost? The cost for the remainder of the building will be highly dependent on many other hard
and soft construction costs (e.g. HVAC system, veneer, landscaping, land acquisition, interior furnishings,
marketing, etc.). Generally, the costs associated with finishing the building after the structure is erected
is constant and does not vary based on the choice of structural material. Depending on those hard and
soft costs for the type and location of the building, the associated cost of erecting the loadbearing building
structure may account for approximately 15%-50% of the total building costs.

For the following analysis, since the total hard and soft costs are not known, the following assumptions
are conservatively made for a fair comparison between structural material selection:

1. The building structure (and enclosure) accounts for 40% of the total building costs.
2. Total building costs (aside from structure) are constant for all materials.

Then, based on this assumption the building options with underground parking would have a total
additional cost of =$6,585,000. Whereas, building options with a slab-on-grade would have a total
additional cost of =$5,568,000.

The assumption that the cost to finish the building is constant between structural materials is actually a
conservative estimate and punitive to masonry structures. Due to the inherent fire-resistance and
sound-resistant properties of loadbearing masonry and hollowcore floor planks, minimal-to-no additional
detailing is needed to meet fire or sound resistance requirements. Nevertheless, ignoring these benefits
to masonry and adding total building costs to the data presented in Tables 5 and 6, a true comparison for
total building costs between the structural materials can be inferred.

Table 8 Finished Building Cost with Underground Parking (Total Building)

Building System ‘ Cost | Relative Cost
1A-Conventional Wood Framing $10,541,444 100
2A-Loadbearing Masonry $10,975,542 104
3A-Cast in-Place Concrete $12,224,027 116

Table 9 Finished Building Cost with Slab-on-Grade (Total Building)

Building System ‘ Cost | Relative Cost
1B-Conventional Wood Framing $8,561,700 100
2B-Loadbearing Masonry $9,279,918 108
3B-Cast in-Place Concrete $10,256,000 119

Therefore, by the time one of these building options with underground parking is
complete and ready for occupancy, loadbearing masonry would come at only a
4% premium over wood frame construction.
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Masonry Benefits justify a small Premium

With the results from this cost comparison, a loadbearing masonry building comes with only a small cost
premium. The detailed analysis and design found that for structure alone, loadbearing masonry was only
an 11% increase in cost. By using the conservative assumption that the cost of completion is equal
regardless of building material, loadbearing masonry is expected fall anywhere between equal price and
a 4% premium. This section will look at the differences between wood construction and loadbearing
masonry construction to determine what exactly a developer gets for this minimal price premium. For
reference, full details of the structural designs including foundations, flooring systems, loadbearing walls,
and building enclosure, are in Appendix C.

Exceeding Code Minimums

The National Building Code of Canada serves to ensure that all buildings constructed meet a minimum
level of safety. The nuances of the building code and its requirements can be argued over by engineers
and bureaucrats and inevitably changes from time to time. However, what does not change is that the
building code is simply a minimum. Meaning that, if there is a fire in any building, occupants should have
enough time to safely exit the building and (hopefully) firefighters have enough time to contain the fire.
However, not all materials behave the same under fire conditions and a fire in a wood frame structure is
different from a fire in a masonry structure.

Masonry and concrete are defined by the National Building Code of Canada as Non-Combustible
Materials. That means they cannot add fuel to the fire. Masonry will heat up in a fire and after a fire has
stopped it may show light spalling over time, but under even extreme fire testing they do not collapse and
they do not combust. By contrast, wood frame construction can achieve similar “fire ratings” to masonry
and concrete and meet code minimums for fire endurance (e.g. 1-hour fire rating) but they do not have
the same fire performance.

Wood is combustible, once a fire has reached a time or even an intensity that exceeds its rating there is
no code provision to prevent it from collapse and spreading the fire. There is no built-in redundancy or
resilience. Observations of fire tests demonstrate that wood frame walls subject to fire hose streams will
fall apart like paper®, wood floor systems can collapse (risking firefighter safety*) and although residents
have time to get to safety (the code minimum is achieved), all of their possessions and their home itself
can be a complete loss.

By contrast, masonry provides what is known as “passive fire resistance.” Masonry walls separate and
compartmentalize fires, containing them into the area where they start. Fires that exceed the time or
intensity used to assess their code “rating” do not lead to collapse and in most cases have no discernable
impact to users outside of where the fire starts in the building. Life safety is achieved, and property
damage is mitigated with masonry. This is why many wood frame structures still require non-combustible
materials, such as masonry fire walls, in certain locations because of their proven structural resilience and
passive fire resistance properties.

Comparing Fire Ratings for the Building Designs

A fire rating is a prescribed amount of time that a wall system can resist a “standard fire” based on
laboratory testing. Failure of a wall is defined as either degradation of the wall (smoke can pass through)
or by temperature change on the “cold side” of the wall. The fire-resistance requirements for the building
in this study is found under the National Building Code of Canada (NBCC) 2010 CI. 3.2.2.52 where it states
that floor assemblies and loadbearing walls shall require a 1-hour fire-resistance rating.
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With conventional wood frame construction, the structural floor assembly is a 14 in. Open Web Wood
Joist spaced at 19.2 in. o.c. with a 5/8 in. plywood top and R-20 Batt Insulation. To achieve a 1-hour fire
resistance rating on this floor assembly by following the Table 9.10.3.1-B in NBCC, detail F25d would be
required. This detail would require the following:

= Batt Insulation must be fibre processed from rock or slag
= Steel furring channels spaced at 600 mm o.c.
= 2 layers of 15.9 mm Type X gypsum board

The loadbearing walls in the wood frame building consisted of staggered 2x6 in. on a 2x8 in. base plate.
Following W7 (a and b) from Table 9.10.3.1-B, with fiberglass insulation these walls would require 15.9
mm Type X gypsum board on both sides of the wall, if the insulation comes from fibre processed from
rock or slag a 12.7 mm Type X gypsum board will suffice.

This is a complex system required to achieve a relatively low threshold for fire resistance. To achieve this
rating, the wall cannot contain perforations without a fire seal, all gaps and seams must be properly
sealed. The expectation is that it has been installed properly and, over the long term, residents do not
alter or damage the gypsum board (as any damage would degrade the fire rating).

By contrast, in a loadbearing masonry building option, the 10 in. hollowcore floor planks provide a 2+ hr.
fire rating for the floor system (topping layer of concrete and gypsum board ceilings could increase this).
The loadbearing walls are constructed of 20 cm concrete masonry units and typical block has a fire rating
of 1:49 hr. while use of light weight block (with aggregates conforming to building code requirements) or
60% solid normal weight units will achieve 2+ hr. fire ratings®. That is from the block alone, if walls are
grouted solid a fire rating of 4+ hr. is achieved, if normal gypsum board is used to cover the block (often
done in residential units anyways), a rating of 2+ hr. is achieved and if Type X gypsum board is added then
a rating of 3+ hr. is achieved. It would be unlikely that a resident could damage a concrete block wall or
hollowcore plank enough to alter its fire rating over the life of the building.

In summary, the building code provides a minimum level of safety, which both
masonry and wood frame can meet. However, masonry walls are more durable,
non-combustible, provide redundancy outside of code minimums and achieves
all of this without added expensive detailing. Residents and owners can be
assured that their lives and their property are safe.

Superior Sound-Proofing

Similar to the fire-resistance rating, sound-proofing requirements can be separated as code minimums
typically met in wood frame construction through additional insulation materials and details versus
masonry systems that, often without additional detailing, provide a more resilient system and a rating
class above the code required minimums. Sound-proofing is often a selling point for multi-residential
buildings and is key for maintaining long-term tenants. The typical measurement used for describing a
materials ability to reduce the transmission of sound is the Sound Transmission Class (STC). The higher
the STC rating, the more effective that material is at reducing sounds transmission. Table 10 describes
some typical STC ratings and their effectiveness in reducing the transmission of sound.
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Table 10 STC Ratings and What they Mean®

Operable STC Rating | What can be Heard

STC-40 Loud Speech quietly audible as a murmur
STC-45 Loud speech heard but not audible
Loud sounds such as musical instruments or a stereo can be
STC-50 .
faintly heard
STC-55 Minimal transmission of sound
STC- 60 Good sound-proofing and most sounds do not disturb

The STC rating for the structural floor assembly in the conventional wood framed building, using detail
F25d from NBCC (which was explained above for fire-resistance ratings) is 45, this would be insufficient
according to the National Building Code of Canada, which requires at least a STC rating of 50 to be used,
and as a result additional detailing would be needed above that required for fire. As noted previously, the
performance of this system would then be heavily dependent on the long-term durability and sustained
performance of the materials over time. By contrast, a 10 in. hollowcore floor plank alone has a STC rating
of 52 and when a 2 in. topping is included the STC rating increases to 56. The addition of gypsum board or
other floor/ceiling details would only increase this.

Consider next, the unit demising walls constructed of wood frame. The conventional wood framed
building specified here has walls built to detail W7 in the NBCC, and an STC rating of 45 and 47 depending
on if 12.7 mm Type X gypsum or 15.9 mm Type X gypsum is used respectively. This would have to be
increased, again, to meet a minimum of 50. Normal-weight 20 cm concrete masonry units have a STC
rating of 50 when hollow and 56 if grouted solid. Placing an interior finish on one or both sides of a hollow
block increases this to at least 57 and up to 73’. For instance, a wall with regular 12.7 mm gypsum board
on both side (Detail B6e) has an STC rating of 57, increased to 60 with the 15.9 mm Type X gypsum board.

Additional Benefits

Concrete block masonry offers other benefits to users and owners in the long-term. The fact that is has
an inherent durability ensures long-term fire and sound resistance is maintained, it means maintenance
costs, especially those arising from extreme weather, are substantially smaller over the life span of the
building. Concrete masonry does not rot and does not provide a source of food for mould. In typical
residential buildings one the most costly types of damage is due to water leaks from unit-to-unit. There
are no threats to the loadbearing elements of a masonry structure due to water, but water is an enemy
of wood, and water damage in a wood frame structure may actually pose a threat to the structural
elements as well as the fire and sound resisting elements. The Concrete Masonry Units (CMU) that
comprise a loadbearing masonry wall are produced locally on demand. The raw material for CMU
production is readily available locally throughout Canada from multiple sources and is not susceptible to
material shortages and accompanying price fluctuations commonly seen with other building materials.
Overall, masonry provides many quantifiable and tangible benefits over wood frame construction that
justify a minimal cost premium.
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Masonry Friendly Design

Loadbearing masonry construction utilizes walls built with Concrete Masonry Units (CMUs) that serve a
dual function. The walls act as both as:

1. the loadbearing system, and
2. as the environmental separation (demising walls) between adjoining units and common
elements.

Careful consideration during the design stage for a loadbearing masonry building is critical for an efficient
design to take advantage of the material and will help reduce costs. This section will highlight some of the
important considerations a designer should have, when planning their loadbearing masonry project.

Timing of Construction

It is preferable to time the start of masonry construction while nightly low temperatures are still above
4°C. When delayed to the winter months, masonry and concrete have additional costs for heating and
hoarding overnight to ensure curing occurs properly. This, however, can be mitigated when masonry is
also used for exterior walls. Due to the speed of construction with masonry, floors can be completed, and
hollowcore planks put in place rather quickly allowing the structure to enclose itself to facilitate heating.
With the building enclosed, all the interior work can continue over the winter and the building veneer
finished come springtime.

Continuity of Loadbearing Walls

An important consideration in the design of a loadbearing masonry building is that walls need to be
continuous all the way down to the foundation. This can create challenges for buildings that have
underground parking and buildings that have commercial space at grade. These challenges can easily be
overcome, however, by considering the following general details and layout options.

1. For buildings without underground parking, or where a transfer slab is used, essentially any walls
in the structure can be loadbearing (demising walls, exterior walls, stairwell or elevator walls,
etc.). Hollowcore plank spans and orientations would then be free to bear in the direction most
convenient as all masonry walls would be part of the structure.

2. When an underground garage or open commercial space is used at the bottom of the structure
and no transfer slab is present, enough loadbearing wall area must be able to extend all the way
into the foundation. The challenge is that the architectural layout for commercial space and
parking garages do not often have walls that line up with residential floor layouts. See the sub-
section Wall Location and Orientation provides design advice to mitigate this.

Spacing Between Walls

The spacing between walls is dependent on the spanning capacity of the flooring system, in this case the
precast hollowcore planks. The capacity of the planks is based on the amount of reinforcing, as well as
the loading conditions but the following information can be used for typical maximum spans, although
specific manufacturers and loading conditions may dictate different limits. The following span limits were
provided by taking a typical residential floor load and using the span tables provided in the Stubbes
Hollowcore Span Tables® :

e 8in. thick hollowcore plank can typically span up to 28 ft.
e 10 in. thick hollowcore plank can typically span up to 38 ft.
e 12 in. thick hollowcore plank can typically span up to 48 ft.
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For this study in order to remove the need for a concrete transfer slab, the loadbearing walls were placed
as unit demising walls to also take advantage of the fire and sound resisting properties of the masonry.
The unit layout for this study was to have demising walls spaced at 38 ft. This is a typical for condos and
rental units in Atlantic Canada. In order to use the 8 in. hollowcore planks for such a span, an intermediary
loadbearing wall would be required. To avoid this a 10 in. plank was selected.

Wall Location and Orientation

It is preferable to utilize loadbearing walls as demising walls between adjoining units and between units
and common hallways as well as in exterior walls. This assures that the building will have walls orientated
and possess strength when loaded by wind or earthquake forces along both axes (something that will
greatly help with design). In the building used in this study only demising walls between units utilized
loadbearing walls, which creates challenges from a masonry design perspective. Additional cost savings
would be expected had the building layout been more masonry friendly as indicated in Figure 3a) and
described below:

1. Including stairwells and elevator shaft walls as loadbearing elements that continue over the full
building height and oriented perpendicular to the unit demising walls.

2. Aligning unit demising walls with walls separating parking spaces or zones.

3. Aligning unit walls with mechanical, locker or bicycle storage rooms in the parking garage to
create continuity in layout.

4. Utilizing window and door placement to assure that enough strong walls are created along the
exterior to resist loads.

As indicated in Figure 3a), when no transfer slab is used and underground parking is required, it is
relatively easy for designers to utilize the indicated loadbearing masonry walls (dark lines) in a parking
garage based on the residential floor layouts. Walls used in upper floors that do not carry to the
foundation (light lines) as loadbearing elements are not participating in the structural design, although
they still serve an architectural function and act to provide fire and sound resistance. Indicated in Figure
3b) is the scenario when a transfer slab is used or the structure does not contain underground parking, all
walls can be utilized as loadbearing elements over their height. In both cases walls are sufficiently
orientated along both axes.

@ |-
—© o

PO al

1]

a) Underground Parking b) Transfer Slab or No Underground Parking

Figure 3 Comparing loadbearing masonry wall layout for buildings with and without underground parking
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Comparison to a Previous Study

The results of this current study can be used in conjunction with the results published by Walter G.M
Schneider Il titled “Initial Cost of Construction: Multi-Residential Structures®”. Which was published in
2017 and included 23 American cities and 8 Canadian cities. This current study is compared to the
published results reported for Halifax, NS in Table 11.

Table 11 Results Comparison to "Initial Cost of Construction: Multi-Residential Structures"

Building System Relative Cost for Current Study Relative Cost for Previous
(with Underground Parking) Study®
Conventional Wood Framing 100 100
Loadbearing Masonry 104 105

The results from the two studies actually end up remarkably similar and both and show that a loadbearing
masonry building is within 5% of the building cost for conventional wood framing. The differences
between the studies are reported next.

Construction Location

The first main difference between the two studies is the location. The previous study looked at the cost
of construction for Halifax, NS while the current study looked at the cost of construction for Moncton, NB.
These locations are only 150 km from each other, but from a design perspective it can be quite different.
Halifax is known to have strong soil conditions, this allows for a reduced seismic load in the structural
design. Changes in the seismic load will have minimal difference for a low weight construction like
conventional wood framing, but will be cause for a significant increase in seismic loading for heavier
construction materials like loadbearing masonry and concrete. The other main difference between the
two locations is the building codes. As of the time in writing this study, New Brunswick is operating under
the 2010 Building Code, and Nova Scotia has adopted the 2015 Building Code. However, for the Initial
Cost of Construction study, the buildings were designed to the 2005 International Building Code.

Scope of Study

Another difference between the studies is their scope. The previous study provided a full estimate of the
hard costs for a finished building including interior finishes, HVAC, and building veneer. Whereas, the
current study looked at the costs associated with the structure and building enclosure only. To establish
a total building cost, a conservative estimate was made based on a fixed ratio of structure costs to total
building costs. The scope of this study was limited in order to provide a base cost of construction, the
choices for finishes and building veneer could then be up to the design team.

Building Layout

The conceptual building selected for each study were also fundamentally different. The previous study
was conducted in 25 cities across North America and utilized the same 3-storey structure throughout
(versus 4-storey building used in the current study). As a result, a building layout was selected that would
not necessarily be expected in Atlantic Canada. The current study is based on a unit size that necessitated
the use of a 10 in. hollowcore floor plank, whereas the previous study utilized 8 in. planks.
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Conclusion

The cost estimates prepared by Acadian Construction shows that loadbearing masonry is a viable building
material in the mid-rise multi-residential market for Atlantic Canada, and this study further strengthens
the results published in the previous Initial Cost of Construction: Multi-Residential Structure study.

The primary objective of this study focused on the detailed cost estimates and construction timelines for
the building structure and the exterior enclosure (studs and sheathing only) of the 4-storey model building
in Atlantic Canada. Major takeaways from this study include;

1. The loadbearing masonry structures are substantially quicker to construct than conventional
wood framing and cast in-place concrete structures. Loadbearing masonry was 14 weeks faster to
build when a parking garage was included and 10 weeks faster to build without a parking garage
compared to conventional wood framing. In addition, loadbearing masonry was 18 weeks faster
to build when a parking garage was included and 16 weeks faster to build without a parking garage
compared to cast in-place concrete.

2. In comparison with conventional wood framing, the loadbearing masonry structure was 11%
higher in cost when a parking garage was included and 24% higher in cost without a parking
garage.

3. In comparison with cast in-place concrete, the loadbearing masonry structure was 28% cheaper
in cost when a parking garage was included and 26% cheaper in cost without a parking garage.

Further to the primary objective of investigating the construction cost construction timelines for the
building structure and exterior enclosure, this study also demonstrated that even with conservative
estimates of total building construction costs and utilizing a building layout that is not particularly masonry
friendly, loadbearing masonry was within 4% and 8% of the costs for wood frame buildings with and
without a parking garage, respectively. This outcome is consistent with previously published material
“Initial Cost of Construction: Multi-Residential Structures®”.

Finally, this study highlights some of the many benefits associated with masonry construction when
compared to typical wood frame construction. This includes added durability and resilience for using non-
combustible materials with added redundancy when subject to fire or moisture issues. It was
demonstrated that although all structures meet code minimums, masonry typically exceeds these limits,
and some cases, offers many times more fire resistance or noise mitigation than expected from even
specially detailed wood frame construction.

In conclusion, for what would amount to as a nominal hard cost price differential between masonry and
wood frame a developer would reap numerous tangible and intangible benefits. While loadbearing
masonry is not a one-size-fits-all solution to all residential buildings, in this study it was demonstrated to
be a viable and competitive option for Atlantic Canada.
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APPENDIX B - Construction Schedule
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Project 19-131 LBM CMU No Parking Garage
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8 - Hollow core slabs Ivl 1 6 days Thu20-07-23 Thu200730 | 1|~ + | 1 Mol olloLmve labs Ivl 1 07-31 I R R R S
9 - masonry v 1 7 days Fri20-07-31 Tue20-0811 | % o in o % o % o ﬂ’i o + o masonry | &1—% 4’» o 4’» o # o 4} o 4( o 7‘
10 - hollow core slabs Ivl 2 6 days Wed 20-08-12 Wed 20-08-19 “hollow kore slabsw 08-19
" - masonry Ivl 2 7 days Thu 20-08-20 Fri 20-08-28 mas nry vl 2 {8 28‘
12 - hollow core slabs Ivl 3 6 days Mon 20-08-31 Tue 20-09-08 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ho low core sl l*s vl 3 09-08 ‘ ‘ ‘ ‘ ‘
13 - masonry Ivl 3 7 days Wed 20-09-09 Thu 20-09-17 masonry Ivlf llw')é)-ﬂ
14 - hollow core slabs Ivl 4 6 days Fri 20-09-18  Fri 20-09-25 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘hollowcore labs Ivl 4 % 9-25‘ ‘ ‘ ‘
15 - masonry Ivl 4 7 days Mon 20-09-28 Tue 20-10-06 | N o o o o o o masonrylﬂ %LO-OG - ]
16 - hollow core roof 7 days Wed 20-10-07 Thu20-10-15 | t o ti o j: o j: — :t 7 t - i - i - j :‘: ELIIOEN roof Yo 0-15_ j 7 7‘
17 - met stud framing Ivl 1 3 days Thu 20-08-20 Mon 20-08-24 et stud framing Iv 1 ; 08-24
18 - met stud framing Ivl 2 3 days Wed 20-09-09 Fri 20-09-11 ‘ ‘ ‘ ‘ ‘ ‘ ‘ r‘ T met stu aming lvl‘ +09-11 ‘ ‘ ‘ ‘ ‘
19 - met stud framing Ivl 3 3 days Mon 20-09-28 Wed 20-09-30 met stud framing Ivl 3 09-30 |
20 - met stud framing Ivl 4 3 days Fri 20-10-16 Tue 20-10-20 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ met stud framing Ivl 4 ‘ 10-20 ‘ ‘
21 - slab topping Ivl roof 2 days Fri 20-10-16 Mon 20-10-19 slab topping Ivl roof . 10-19
22 - slab topping Ivl 4 2 days Wed 20-10-21Thu 20-10-22 | L o in o L o L o L o J» o J» o J» o J» o J» o J _ _slabtopping W4 10-22 | 7‘
23 - slab topping Ivl 3 2 days Fri20-10-23 Mon20-10-26 I o o o o o o o o ] slab topp@vls 10- 6
2 - slab topping Ivl 2 2 days Tue 20-10-27 Wed 20-10-28 r T r T T T T ‘T» j» # # ﬁ slab topping Iv12 - 1p-28 ‘
25 - slab topping Ivl 1 2 days Thu 20-10-29 Fri 20-10-30 slab topping Ivl 1 10-30
26 - A/V Barrier & Roxul Ivl 1 6 days Tue 20-08-25 Tue 20-09-01 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ AN Bavrieﬂ& Roxul Ivl J 0%;01 ‘ ‘ ‘
27 L A/V Barrier & Roxul vl 2 7 days Mon 20-09-14 Tue 20-09-22 A/V Barrier & Roxul Ivl 2 09-22
28 - AJV Barrier & Roxul Ivl 3 Tdays  Thzotoolfrizeaoos | | | AvfBarer & Rpl 3 T 1009 41 ]
29 - A/V Barrier & Roxul Ivl 4 7 days Wed 20-10-21 Thu 20-10-29 AN Bﬂ' & Roxul Ivl'4 0-29
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TR — Project 19-131 LBM CMU with Parking Garage
ACADIENNE
ID Task Task Name Duration Start Finish | July September November
@ Ivoce 0517 | 0531 | o614 | o028 | o712 | o726 | 0809 | 0823 09-06 | 0920 | 1004 | 1018 101 | 11as | 1129 |
= |
2 - Construction 136 days Mon 20-05-04 Mon 20-11-16 — Jﬁ — L ‘ ‘ L ———— Jﬁ — 7[ —— 7‘.71 !
3 - Mobilize 3 days Mon 20-05-04 Wed 20-05-06 o % o F ‘7 4‘ 4‘» + <‘7 - ’7 7‘ - 4 - + - + - F - ‘7 4‘
4 -y foundation excavation 14 days Thu 20-05-07 Wed 20-05-27 5-27
5 - foundation 10 wks Tue 20-05-12 Wed 20-07-22 : : W-ZZ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
6 - slab prep 3wks Thu 20-07-09 Wed 20-07-29 \ \ leab prep), 0729
7 - place slabs SOG 1wk Thu 20-07-30 Thu 20-08-06 ‘ ‘ ‘ plfce slabs ?G g8-06 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
8 - Conc Beams 2 wks Thu 20-07-23 Thu 20-08-06 R R R R Con¢ Beams = 05 OL B L S R R R A S
9 - Hollow core slabs Ivl 1 6 days Fri 20-08-07  Fri 20-08-14 . % . % o ‘7 iTllow core sfabs Iv 1 if 1L ’7 ‘ # - % - % - {7 ‘7 4(
10 - masonry Ivl 1 7 days Mon 20-08-17 Tue 20-08-25 “masonry Ivi 1 08-25
" - hollow core slabs Ivl 2 6 days Wed 20-08-26 Wed 20-09-02 hollow care slabs Ivlﬁ 0? -02
12 - masonry vl 2 7 days Thu 20-09-03 Mon 20-09-14 ‘ ‘ ‘ ‘ ‘ T masopry Ivl 2 N 09%4 ‘ ‘ ‘ ‘ ‘ ‘
13 - hollow core slabs Ivl 3 6 days Tue 20-09-15 Tue 20-09-22 hollow core slabs Ivl 3 09-22
14 - masonry vl 3 7 days Wed 20-09-23 Thu 20-10-01 ‘ ‘ ‘ ‘ ‘ ‘ T ;asonry i3 H \'0-01 ‘ ‘ ‘ ‘ ‘
15 - hollow core slabs Ivl 4 6 days Fri 20-10-02  Fri 20-10-09 o o R o o - llow core slabs vl 4 1011 - - -
1 - masonry vl 4 7 days Mon 20-10-12 Tue 20-10-20 o t o t - ‘7 :’ - :‘: - i j: E masonry VI 4 Tl 10-20t - j: ‘7 j
7 - hollow core roof 7 days Wed 20-10-21 Thu 20-10-29 hollow core roof 10-29
18 - met stud framing Ivl 1 3 days Thu 20-09-03 Tue 20-09-08 ‘ ‘ ‘ ‘ ‘ m4( stud fram*ng vl 1 09-08 ‘ r T ‘ ‘ ‘ ‘
19 - met stud framing Ivl 2 3 days Wed 20-09-23 Fri 20-09-25 met stud fral |ng Ivi +09-2!
20 - met stud framing Ivl 3 3days Mon 20-10-12 Wed 20-10-14 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ﬂfud fr mm; vl 3% 1}0 14 ‘ ‘ ‘
21 - met stud framing Ivl 4 3days Fri20-10-30  Tue 20-11-03 met stud framing Ivl 4 11-03
22 - A/V Barrier & Roxul Ivl 1 6 days Wed 20-09-09 Wed 20-09-16 o L o L o ‘7 4‘ o J o ﬁv Barrier 8 Roxul |V|L -16 o o - L ‘7 4‘
23 - A/V Barrier & Roxul Ivl 2 7 days Mon 20-09-28 Tue 20-10-06 o o o o o A/V Barrier & Roxu 72 7006 - - -
24 - A/V Barrier & Roxul Ivl 3 7 days Thu 20-10-15 Fri 20-10-23 T r ‘ 4' # T T A/V Barri T ul Ivi 3 10-. r ‘ 4‘
25 - A/V Barrier & Roxul Ivl 4 7 days Wed 20-11-04 Fri 20-11-13 /V Barrier & Roxul Iv| 4 111
26 - slab topping Ivl roof 2 days Fri 20-10-30 Mon 20-11-02 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ %Iab Ivl roof 1-02 ‘ ‘ ‘
27 - slab topping Ivl 4 2 days Wed 20-11-04 Thu 20-11-05 slab topping Ivl 4 ; 11-05
28 - slab topping Ivl 3 2 days Fri 20-11-06 Mon 20-11-09 o J} - L - ‘7 4‘ o 4 o J} - J» - ‘7 ‘ 4 slal toppmgl 13 11% ‘ 4‘
29 - slab topping Ivl 2 2 days Tue 20-11-10 Thu 20-11-12 slab topping IvI 2 | 1-12
30 - slab topping Ivl 1 2 days Fri20-11-13  Mon 20-11-16 | | | | | | | | | | | stab topping Ivi 1 Ty 11-16 | |
Project: ACL Schedule CMU pkn|  Task Milestone * Manual Task Deadline ¥ Critical Split Manual Progress
Date: Fri 20-01-31 split Summary 1 Manual Summary F—————1 Critical Progress
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Project 19-131 LBM Concrete No Parking Garage

D Task Task Name Duration Start Finish | May | July | September November | sanua March
O voce 03-22 | 04-05 | 04-19 | 05-03 | 05-17 | 05-31 | 06-14 | 06-28 | 07-12 | 07-26 | 08-09 | 08-23 | 09-06 | 09-20 | 10-04 | 10-18 | 11-01 | 1115 | 1120 | 1213 | 1227 | 01-10 | o01-24 | 0207 | 0221 | 03-07 |

- | L
2 - Construction 203 days Mon 20-05-0 Mon 21-02-22 | 77‘3 nstru — ‘7 Jﬁ - 7‘7 7‘7 — J — ‘7 —_— 7‘ ‘7 — 7‘ — 7‘7 —— ‘7 —— J,' 02-2 o
3 - Mobilize 3 days Mon 20-05-0-Wed 20-05-06 7%4’? Lﬁ-ﬁ %#7‘7474»47‘7%4‘»4‘7%#»4‘»7‘7%4»47‘7«‘7#4‘7
4 - foundation excavation 14 days Thu 20-05-07 Wed 20-05-27 foundation excavation 5-27
5 - foundation 8 wks Tue 20-05-12 Wed 20-07-08 ‘ ‘foundaT&H : : : : ],?7'08 ‘ J ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
6 - slab prep 3 wks Thu 20-07-09 Wed 20-07-29 \ \ | slablprep 0720
7 - place slabs SOG 1wk Tue 20-07-28 Tue 20-08-04 ‘ ‘ ‘ ‘ ‘ ‘ place slabs SOGL ah 8-04 ‘ J ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
8 - Columns level 1 4 wks Wed20-08-0Tue200901 | | | [ [ 1 | _ Columns level 1 ¥ s o | . ¢ r +r & & &’
9 - SOD vl 2 4wks Wed 20-08-2 Wed 20-09-23 | o - %Oﬂ 0923 O - 7
10 - Columns level 2 4 wks Thu 20-09-17 Wed 20-10-14 % 4” ‘ *7 + # ‘ % + Tével 2); {W4+ # ‘ % + # ‘ “7 + 44
1 - SOD Ivl 3 4 wks Thu 20-10-08 Wed 20-11-04 OD Ivl 11-%
12 - Columns level 3 4 wks Thu 20-10-29 Thu 20-11-26 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ r Cojumns 4VE| %), ‘11-26 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
13 - SOD Ivl 4 4 wks Fri 20-11-20 Thu 20-12-17 SOD Ivl 12-"7 ‘
14 - Columns level 4 4 wks Fri20-12-11 Mon 21-01-11 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ C#Iumns Fvel 4! . 01-11‘ ‘ ‘ ‘ ‘
15 - SOD roof 4 wks Tue 21-01-05Mon 21-02-01 | o o o - || sopyoo s 02-01 -
6w metsudfamingiu Yo Temssmmien — 1+ AT =t o — | At | — £ F e £ —
17 - met stud framing Ivl 2 7 days Fri 20-11-27 Mon 20-12-07 met stud framing Ivl 2 . 12-07
18 - met stud framing Ivl 3 7 days Tue 21-01-12 Wed 21-01-20 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ j T ‘ met S‘;d fraM%ng Ivi 3‘ %1-20 ‘ ‘ ‘ ‘
19 - met stud framing Ivl 4 7 days Tue 21-02-02 Wed 21-02-10 | met stud framing |vl 4 02-10
20 L A/V Barrier & Roxul Ivl 1 6 days Mon 20-10-2 Mon 20-11-02 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ AN éarrierl# Roxul IPI 1 11-04 T ( ‘ ‘ ‘
21 - A/V Barrier & Roxul Ivl 2 7 days Tue 20-12-08 Wed 20-12-16 A/V Barrier & Roxul vl 2 % 12-16
22 - A/V Barrier & Roxul Ivl 3 7 days Thu 21-01-21 Fri 21-01-29 [ L <L 7‘ o J,» <L J 7‘7 L <L J o ‘7 L i 4‘ o L :‘L o Bami’lﬁ"ﬂ""s | 01-29 <L 4%‘ -
23 - A/V Barrier & Roxul Ivl 4 7 days Thu 21-02-11 Mon 21-02-22 , , , , , , , , , , , . . . . . . . /A/V Barrier & Roxul Ivl 4 02-2

Project: ACL Schedule Concrete| Task Milestone * Manual Task I I Deadline ¥ Critical Split Manual Progress

Date: Fri 20-01-31 split Summary 1 Manual Summary F—————1 Critical Progress
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ACRDISNL Project 19-131 LBM Concrete With Parking Garage

ID Task Task Name Duration Start Finish | lay \me | september November [ Janu ry [ March
- LiJ lode 03-22 | 04-05 | 04-19 | 05-03 | 05-17 | 0531 | 06-14 | 06-28 | 07-12 | 07-26 | 08-09 | 08-23 | 09-06 | 09-20 | 10-04 | 10-18 | 11-01 | 11-15 | 1129 | 1213 | 12-27 | 01-10 | 01-24 | 02-07 | 02-21 | 03-07 | 03-21 | 04-04
5
2 - Construction 224 days Mon 20-05-0 Tue 21-03-23 | JCﬁonstﬁrLﬁctuonﬁi ‘ ‘7 L 7‘7 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 1 03-L3
3 - Mobilize 3 days Mon 20-05-0. Wed 20-05-06 | ;‘* %4‘7 05-06 Lﬁ ‘7 47 :P :‘: :‘ 7‘7 P :‘: :P :‘: :‘ 7‘7 E :‘: :P :F 7‘ 7 ‘7 P :P :‘: 4 ]
4 -y foundation excavation 14 days Thu 20-05-07 Wed 20-05-27 |foundation extavatio 5-27 I I T 0
5 - foundation 10 wks Tue 20-05-12 Wed 20-07-22 ‘ fruundat ny : : : : 1'P7-22 ‘ L ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
6 - slab prep 3wks Thu 20-07-23 Thu 20-08-13 \ \ \ | slab prep 3
7 - place slabs SOG 1wk Wed 20-07-2' Wed 20-08-05 ‘ ‘ ‘ ‘ ‘ ‘ Tlace SITbs Sgct 4,?8 05 ‘ L ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
8 - SOD level 1 5 wks Thu20-08-06Thu2009-200 | | | | | | |  [sODlevel1 09+
9 - Columns level 1 4wks Thu 20-09-03Thu 20-10-01 | o Colymns leyel 1), e fﬁ)-ﬂ N R N R e e
10 - SOD Iv 2 4 wks Fri 20-09-25 Thu 20-10-22 % + 4’> # ‘ ’7 % + 4’» |7 sopwi - 10- 27‘7 % % + 4’» 7‘ o ‘7 % + + # 7‘
1 - Columns level 2 4 wks Fri 20-10-16 Fri 20-11-13 Columns lgvel Z) o 11-13‘
12 = SOD v 3 4wks Fri 20-11-06 Fri20-12-04 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ r T $0D Ivif3), _‘12%4 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
13 - Columns level 3 4 wks Mon 20-11-3/Mon 20-12-28 Columns)level 3y 12-2?
14 - SOD Ivl 4 4 wks Mon 20-12-2 Tue 21-01-19 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ T ‘ ;TSOD I\}I Ay 41 19 ‘ ‘ ‘ ‘ ‘
15 - Columns level 4 4 wks Wed 21-01-1 Tue 21-02-09 | R o olumns level OZ-Q‘L
6w soDmor awe  weaarezoweszr030s | 1 I~ 1 | {1~ | i i —— 50D foofylm i 9503 | | |
17 - met stud framing Ivl 1 7 days Mon 20-11-1 Tue 20-11-24 - T et stud framing Ivl 1 1-24 -
18 - met stud framing Ivl 2 7 days Tue 20-12-29 Thu 21-01-07 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ T T T Fet s Lfraw%g Ivi 2‘ ‘ ‘ ‘ ‘ ‘
19 - met stud framing Ivl 3 7 days Wed 21-02-1 Fri 21-02-19 met stud framing Ivl 02-19|
20 - met stud framing Ivl 4 7 days Thu 21-03-04 Fri 21-03-12 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ m4t stud }ammg vl 4 03*12 ‘
21 - A/V Barrier & Roxul Ivl 1 6 days Wed 20-11-2 Wed 20-12-02 A/V Barrier & Roxul Jvl 1 12-02
22 - A/V Barrier & Roxul Ivl 2 7 days Fri 21-01-08 Mon 21-01-18 L J» <L J 7‘7 L L <L <L J N L L <L i j A/Vmer ROE‘BIL 0’1-18 <L J o
23 - A/V Barrier & Roxul Ivl 3 7 days Mon 21-02-2 Tue 21-03-02 A, & Ro ul vl 3 3-0.
2 - A/V Barrier & Roxul Ivl 4 7 days Mon2losiTwe210323 | 1 | | 1 | T Tt T T T T 1T 1T T ﬂr (A/V Barrier & Roxul I 4 Yol 0323 |
Project: ACL Schedule Concrete| Task Milestone * Manual Task I I Deadline ¥ Critical Split Manual Progress
Date: Fri 20-01-31 Split S Summary "1 Manual Summary "1 Critical Progress
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APPENDIX C - Structural Drawings
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- ALL FOOTINGS = 25 MPa AT 28 DAYS, CLASS OF EXPOSURE "'
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i  ALL FOUNDATION WALLS = 32 Pa AT 20 DAYS, GLASS OF EXPOSLRE "G-2
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. o .
B RIOR TYP. g
1 | LS | L al
® ‘ =
@—\ EJ I | I | I | | | | |
B I I I I I I I
H O S R L)
D)1 . 2 E 2 2 i
E r=T—n r—T—a r=T—n r= r=T—n
& I I I I I I I I I
| | | | 5|
(F N RERERE e ol
s W F2 F2 F2 F: F2 ) N
&8 2 2 §
T [— —1 r L
@ Il = = o
5 SABONGRADE
ReNFORSES W 516 N
o
TRUABEL 950" UNO
FOUNDATION PLAN - LEVEL 0
Q FOOTING SCHEDULE
TYPE REINFORCING

10
—

15M HOOK. BEND IN FIELD. WAL

EL 105-0"

STRUCTURAL SLAB. SEE PLAN
FOR

STRUCTURAL SLAB. SEE
f=— WooD WALL. TISLAB LEVEL 1
PLAN FOR REINFORCING o

GRADE

012

EACH FACE. NOTE: BACKFILLING SHALL NOT
BE COMPLETED UNTIL LEVEL 1
SLAB HAS BEEN POURED.

15M AT 12" clo MAX. —]

15M AT 18" clc MAX.

1120
[T v

15M DOWELS AT
12" clc MAX.

15M DOWELS AT
18" clc MAX,

ELo5-

SLAB-ON-GRADE. SEE PLAN

- WOOD WAL,

EL.105-0°

T/SLAB LEVEL |

1012

‘SLAB-ON-GRADE. SEE PLAN
FOR

FOR REINFORCING.

T/SLAB LEVEL 0

4-15M CONT. TOP.

1M AT 12" G X b BoTTOM
TYPICAL WALL SECTION /N

SCALE: 34"

112

1SMAT 16"l MAX,
/ EACH FACE

15M AT 18" clc MAX
EACH FACE

MAX. EACH FA(

15M DOWELS AT 18" clc
CE.

EL95-0"

TISLAB LEVEL 0

15M AT 12" clc MAX

FOOTING

TYPICAL WALL SECTION THRU

STAIRS

2

4-15M CONT. TOP.
AND BOTTOM.

SCALE: 34"

[0 xa
100" x
iz

[2011 AT 16" clc EACH WAY, TOP AND BOTTOM

.
s ]
WOOD WALL
& CONCRETE BLOCK. ——~f SR EL 105
STRUCTURAL SLAB, SEE SEE PLAN
PLAN FOR RENFORCING TISLABLEVEL T
f—— ce1.seepLa
1o
o 012 o
WAL WAL
3uz sz ELos
LAB-ON-GRADE. SEE PLAN TISLAB LEVEL 0
FOR RENFORCING \
[ 15m AT 16 ciowax.
1SMAT 1 cemax — EACH FACE
EACH FACE ~ ELEVATOR PIT ~
P somar e comax.
1SMAT 16" lo MAX. —— EACH FACE 3
EACH FACE
15MDOWELS
1SMDOWELS . 8) a =" AT 18 co X
SEE FOOTING SCHEDULE Ll SR 7 3 T ur EAHEACE
FOR REINFORCING. EACH FACE
h
N —) —

SECTION THRU ELEVATOR
SHAFT

SCALE: 112"

ISSUE 'DESCRIPTION
1

DATE
[SSUED FOR PRICING NOV. 19/19

Revt Description

Date

Ingénieurs en structure

100 ue Cameron St. Suite 5000
Moncton, NB E1C'5Y6.

VALRON

Job No. 18378

Structural Engineers

ax
Email vairon@valron ca

Stamp.

Avchitectural Designer

*k*k m

Spiure

171 Lutz Street, Monclon, N8 E1C 5E8
Bus: (506) 855-3777 Cell: (506) 312-2777 eMail

* * *

Client

Project

55 Unit Residential
ciw Parking Garage

Wood Construction

Drawing Tile
FOUNDATION PLAN
AND SECTIONS

-LEVEL 0

Date November 19, 2019
Creckedty.  JAR

Dby, MH ‘Revmon
seale As indicated

Sheet

S1




TUL.-TOP UPPER LAYER

BLL -BOTTOM LOWER LAYER
oo TuL
ST
0o o 5o oo 0o 0o o 5o 0o 5o 0o 5o oo 5o P
e —— wr o o o o o de | we EE
WITH 615 66 WY 2* RG> o
INSULATION AT U/S SLAB. TYP. 5" SLAB-ON-GRADE REINFORCED i
TISLAB EL. 105'- 0" U. WITH 6x6 6/6 WWM. 2° RIGID ATIO REINFORCING PLACEMENT
sz Ree REINFORCING PLACEMENT
TSUABEL 1050'UNO
C al r ul N 1 r ul
f 1 f il I 1 I | I |
s 5 o 12 STRUTURAL S8 o o
2 é E & T/SLAB EL. 105'- 0" a| =l - ALL FOOTINGS = 25 MPa AT 28 DAYS, CLASS OF EXPOSURE "N",
b o b 'SLAB-ON-GRADE = 25 MPa AT 28 DAYS, CLASS OF EXPOSURE "N". (NO FLY Issue DATE
N B JSMAT 4 2" GeTUL. - ALL FOUNDATION WALLS = 32 MPa AT 28 DAYS, CLASS OF EXPOSURE
K 4 — —e- ‘ (6%T08% AR ENTRANEMENT)
D=1 1\ i Bl s i it Bl af s - - ALL STRUCTURAL COLUMNS AND SHEARWALLS = 52 Pa AT 26 DAYS.
R ) =0 8 8 it 8 8l it Sl 5l 5 & CLASS OF EXPOSURE "N".
! I ! | - ALL STRUCTURAL SLABS AND BEANS - 2 MPa AT 28 DAYS, CLASS OF
h 4 L i
5 | i L 5 EXPOSLRE N (NO FLY ASHTO BE USED I X FOR SLAB).
@_/ 5 b = 3 = | - - ALL EXTERIOR SLABS = 32 MPa AT 28 DAYS, CLASS OF EXPOSURE "C-2".
gf K 3
5| sTss & N
HE g &
) G : SO )
@ |- = I fT 1t T Tt T Ti ] | FLOOR DESIGN LOAD U.N.O. (SPECIFIED)
N i T T T T T T ! N LL=40psfUN.
o T T | T g L= 100 psf (CORRIDOR, STAIRS, COMMUN AREAS AND BALCONIES)
ale 8" CONCRETE BLOCK DL = SELF WEIGHT + 50 psf (INCLUDING MECHANICAL LOADS)
qy SHAFT WALLS. DL = SELF WEIGHT + 12 psf (BALCONIES) Revt Description Date
Ingénieurs en structure Job No. 18378
wor 2w 1o wor o Py o wor o e o 2w wor V
Structural Engineers.
Nonein RB RISV Prene S sERe
FLOOR PLAN - LEVEL 1 CONCRETE BEAM SCHEDULE nwvalionca Email varongvalion ca
SCALE: 1/16"=1-0" TYPE REINFORCING ALL GETAIS AND NOTES FOR STRUCTURAL REQUIREMENTS AS SHOWN ON THIS DRAWING ARE
T WDEEY 15 HIGH |77 ToP AN BOTTON, oM STRRUPS AT T35 o o e e s e
NOTE: REFER TO FIGURE 13.1 IN CSA A23.3-14 e e O Char A 0 ST Eonesesh o
FOR STRUGTURAL SLAB BAR LENGTH SCHEDULE T WIDE 6Y 74" HIGH —[REFER T0 CONGRETE BEAN RERFORGING DETALS
Samp
—, o
o oze H— soumes arioce
I e
b - 8 @ @ e
. R /
b | — s2sm vermioaL sars —7
Gt 25M BOWELS v | s Top [ 7
@ / L - 4-25M BOTTOM
Ve \ i 150 STIRRUPS
7-25M BARS (BOTTOM) 2.20M CONT. INTEGRITY 4250 ADDITIONAL BARS { SPACED AS NOTED
FARS.(ONE WAY ONLY)
Y oo ol 2o 5o
TYPICAL COLUMN DETAIL m N STIRRUP SPACING 2 e 5de oo Sac 12 de L. .
7 (rop) BEAM B2 Aventctura Designer
SoALE: 3= 1o B3
\/ 4 Ak*x m * * %
| | "
® © © O, s I I'E
ﬁ g DESIEN CO
WA 0 0 .
8-35MTOP 171 Lutz Street, Moncton, NB E1C 5E8
3-25MBOTTOM Bus: (506) 855-3777 Cell: (506) 312-2777 eMail:
TswsTRRUPS
| 4 2o oomonat s SPACED AS NoTED Clet
A1SMVERTICAL BARS we  |ew 2o ool e
S TsMpoweLs STRRUP SPAGNG == T de 57 e So e
INTEGRITY BARS DETAIL [\ oA ES pn
S SLAB REINFORCING DETAILS AT SoALE: 9= 0 NG a— 55 Unit Residential
g2 o parking Garege
CORNER BEARING ON Wood Construcion
R FOUNDATION WALLS JER) CONCRETE BEAM REINFORCING F
SoaLE 3= 1 2 DETAILS 5 ;
wore v renoncn N FLOOR PLAN - LEVEL 1
NOT SHOWN FOR CLARITY SCALE: 116" \/ AND DETAILS
REINFORCING DETAIL AT Date November 19, 2019
CORNERS C-2, C-16, F-2, F-16 /2 et JAR
SCALE: 34" = 107 Q*ny Dby MH [ Revson
Scale: As indicated
st S2 ‘thm o




P PP 9O

FLOOR DESIGN LOAD U.N.O. (SPECIFIED)
2180
sol o 190 190" 190 1040 00 0o 19 1940 00 0 0o 190 0o leo .
DL = SELF WEIGHT + 50 psf (NCLUDING MECHANICAL LOADS)
2.0 20 ik 2. o 200 DL = SELF WEIGHT + 12 psf (BALCONIES)
| 160" TYP. AT BALCONIES
T
a0 | gor|| TvP ATBALCONES
140 s
siss |— woop FraveD POST SCHEDULE
N BALCONIES. TYP.
2| 4 1 : 2 FLOOR LEVEL P1
! E o i ) B A
3 ¥ z 3 3PLY 246 SPF No.12
B E = = -l B = B = B = e 2 4PLY 2:6 SPF No.112
N 1 5 114 5 12" LVL (2900F-20F) POST
1SSUE DESCRIPTION DATE
1 SUED FOR PRICING NOV. 19770
:
w2 ,
QLHWH % LINTEL SCHEDULE
we2| ®
~ T = ¥ ~ TYPE | LINTEL | END SUPPORT
% ‘N‘ |1 2a0ar] 5 [T [2PLVS 772" LVL (7900F620E) |2 -256 SPF No 112 JACK POST EAGH END
I =] B — ) = (2 [5PLY3 177 (VL (200052 0F) _[2-216 SPF o 1/2 JACK POST EAGH END
—— = —— 5 [3PLvZa0SPENo.Z o - 246 SPF No.172 JACK POST EACH END
1 o E E s 1 * ALL LINTELS ARE 2 PLY 210 SPF No. 122 UN.O.
siss
— = =
=i s T T = TYPE | BEAM END SUPPORT
== _|. : : : = WaT [ PLY 14 VL (290075 2.08) _[SEEPLAN
A — 5 We2__[3 PLY 3 7" LVL (3900Fb-20E)_[SEE PLAN
= 2 & CONCRETE BLOCK M
2 2 SHAFTWALLS.
& e
o0 20" 200 140 0 0o 200 140 20 10 20 00 20 20" 60"
- Job No. 18375
FLOOR LEVEL w1 sw1 sw2 Ingehieuts s strtitiire
FLOOR FRAMING PLAN e Ty | P e VALRON
4 NA AT 16" cc, 228 TOPIBOTTOM PLATES, | AT 16 cic, 2xB TOP/BOTTOM PLATES,
_LEVEL2TO 4 WOOD BLOCKING AT 4-0 WOOD BLOCKING AT 4-0 ‘Shuchiral Engiisers
- p . 246 SPF No.1/2 STAGGERED STUDS | 2¢6 SPF No.1/2 STAGGERED STUDS 100 rve Cameron St, Suite 5000 Phone: 506,856 9601
SoALE: V1= 10 s B PN AT 16 | T SATES, | A 1o o ST OPBOTION PATES o B R o SR e
* FLOOR SHEATHING TO BE 58" OSB. WOOD BLOCKING AT 4-0° WOOD BLOCKING AT 40" wwniyalion.ca mai: valron@valron ca
6 P No.12 AT 12+ le, | 246 5PF No.112 STAGGERED STUDS | 246 SPF No.1/2 STAGGERED STUDS R R—
2 26 SPENo A2 AT 12" e, | AT 16" cic, 246 TOPIBOTTOM PLATES, | AT 16" cic, 2x8 TOPIBOTTOM PLATES, e s
WOOD BLOCKING AT 4-0° WOOD BLOCKING AT 4-0° B
6 SPE No12 AT 12+ o, | 246 SPF No.1/2 STAGGERED STUDS | 246 SPF No.1/2 STAGGERED STUDS
1 B NG U2 AT 12" SC. | AT 16" le, x8 TOPIEGTTOM PLATES, | AT 16" cic, 248 TOPIBOTTOM PLATES,
WOOD BLOCKING AT 4-0° WOOD BLOCKING AT 40" stamp

* EXTERIOR WALLS ARE ALL 2x6 SPF No.1/2 FRAMING AT 16" clc WITH 7/16" OSB ON EXTERIOR FACE.

TIELEVATOR|BUMP OUT
UL N LN A R RN RN SR RN RN UL AR AR A RN AR AR AR Q;ma,mz- PAPAPAPARNESAS) AN et
i) —_ EL.123'-9" =T TTTT IO T T T I T T T f——— T T I T T T O T T T T T T T I EL. 123'-
TFLooR LEVELs ﬁmomgvm y - —
] —- ELne-4 1z T T T T T = TT I T T T T T T T T T T EL 114'-4 42 *hkk m * * *x
— EL.105'-0" —TTTTTTTT T T T T TTTIITTTITTTTT I T I — EL. 105'-0° s I E
d TISLAB LEVEL 1 TISLAB LEVEL 1
47 g DESIEN CO
EL95-0" 1T 1T EL 9§ -0" 171 Lutz Street, Moncton, NB E1C 5E8
TS LEVELO ‘ ‘ ‘ ‘ ‘ ‘ 47ma Bus: (508) 85,3777 Gl (506)312.2777 el
. £ Giert
o —— ] ——| — —— —/ — — —— [ —— — 3 —3 —3
Proct
55 Unit Residential
cwParing Goraga
BUILDING SECTION /1 BUILDING SECTION /2 Wood Constucion

SCALE: 1/16"

W SOALE: 116" = 10" W Draving Title

FLOOR FRAMING PLAN - LEVEL 2
TO 4, SCHEDULES AND
SECTIONS

Date November 19, 2019

Checkedby JAR

Dby MH [ Rovsin

scale: As indicated

st S3 \ Fight o




vl we oo wor oo o oo oo o oo
250 o B 24 ! 2o o 2o 2o
ROOF DESIGN LOAD U.N.O. (SPECIFIED)
SL=63psUND.
DL = SELF WEIGHT + 20 psf (NCLUDING MECHANICAL LOADS)
B
C AN 1 L ! 1 1 Lt 1 1 1 1 L POST SCHEDULE
|
@ FLOOR LEVEL P1
) . . 7y
H = = § 3 3PLY 266 SPF No.1i2
@_\ 2 4 PLY 206 SPF No 12
n m . Rl TTT1 1 51/4" x5 1/2° LVL (2900Fb-2.0E) POST
D B . W2
5 owal || < it ] i1 !
4 y 2 < i i | || swe
E m = EApn T LINTEL SCHEDULE
i % \ jSw: TYPE | LINTEL I END SUPPORT :SS“E — FOR°:;§mZ"°" Nonv“fgw
= = & [ZPLY 8 172" LVL (2300Fb-2.0E) |2 246 SPF No.1/2 JACK POST EACH END [ISSUEDFORPRIONG |
1 [ [ 1 T2 [3PLY 9177 LVL (2900Fb-2.0E) |22+ SPF No-1/2 JACK POST EACH END
il 3 [3PLY 210 SPF No 122 [2-2x6 SPF No.1/2 JACK POST EACH END.
sfss H it z M = sifss
W J H * AL LINTELS ARE 2 PLY 2110 SPF No. 12 UNO.
G o & T
O T L ) ) ) ‘ ) ) ) T ‘ ) TYPE ‘ BEAM END SUPPORT
5 ‘ WBT [ PLY 1% LVL G900Fb20E) _[SEEPLAN
< BLoCK. W82 [3 PLY 8 /4" LVL (2900Fb- [SEEPLAN
SHAPT WALLS.
2 T
60 20 200 oo a0 e 200 1o 20 wor 200 1o 200 250 STUD WALL SCHEDULE
FLOOR LEVEL w1 swi1 sw2
ROOF FRAMING PLAN SLTTS g g3 et
EevAToR 226 SPF No 172 STAGGERED STUDS | 246 SPF No 172 STAGGERED STUDS
SOALE. 116 - 10" S0P OUT s A AT16- 546 TOPROTTOM PLATES, | AT 16+l 216 TOPIBOTTOM PLATES,
WOOD BLOGKING AT - WWOOD BLOCKNG AT 4-0" Rovt Descrpion o
* ROOF SHEATHING TO BE 5/8" OSB. 10-0"
3 e, | AT 16" clc, 218 TOPIBOTTOM PLATES, | AT 16" cic, 2x8 TOPIBOTTOM PLATES, Ingénieurs en structure 106 No.
\WOOD BLOCKING AT 40" | 166 B OCKING AT 40" WOOD BLOCKING AT 4"
SNOW BUILD-UP DIAGRAM
+ o | 26 SPF No 172 STAGGERED STUDS | 216 SPF No 172 STAGGERED STUDS
2 B SPENO1R AT 121ce | R C0 i TORBOTTON PLATES, | AT 16 b 245 TOPBOTTOM PLATES AL
" | WOOD BLOCKING AT #-0° WOOD BLOCKING AT 4- ‘Structural Engineers
26 5PF o 220577 o STuos 100 e GameronSt, Sute 5000 Phone: 506855 9601
| B SPENo 12 AT 121 | B O RIBOTTON PLATES. | ATIG-Ch a6 TOPBOTTON SIATES, Mondon 8 EiCSY e S Rt0ERS
WOOD BLOCKING AT 4-0° WOGD BLOCKING AT 4.0 v
* EXTERIOR WALLS ARE ALL 2x6 SPF No.1/2 FRAMING AT 16" cic WITH 7/16" OSB ON EXTERIOR FACE. o L OETALS 40 NOTES o STRUCTLAA RECURENENTS 18 st QW T8 DRAEIG AR
Stamp
ERLe
5/8" PLYWOOD SHEATHING TIELEVATOR BUMP OUT NAILING PATTERNS
TYPE NAILING SPACING (INCHES)
PANEL EDGES | INTERMEDIATE FRAMING
A s 2
10" SPF No.1/2 AT 16" clc s 4 2
0.1 « o a 1
f A D c 3 12
d
& CoNCReTE BLOCK ~— & concreTe sLock
SEE PLAN Y .4 UIS ROOF TRUSS VIS ROOF TRUSS Avchitectural Designer
2-2posT 4; 2-2wpoST 4;
™~ ™ * % * * % %
~ 5/8" OSB SHEATHING. =— 2-2x8 POST ~ 5/8" 0SB SHEATHING. [~— 2-2x8 POST -
HD3B HOLDOWNS 18 TIFLOOR LEVEL 4 HD3B HOLDOWNS e T/FLOOR LEVEL 4
br-H perdisess N[ TYPE A NALNG PATTERN. - | s TN s ALNG PATTER - n
2-2poST 2-2pOST
1Tl 1038 HOLDOWNS —| vpe G RAlLING PATTERH - I~ 2" 2FOST [ TFLOOR LEVELS wosnoroouns —|niE LSS, _ [~ #-eeroeT [ TRIGRRTERLS
(EACHEND) § (EACHEND) o DESIEN CO
2-2x8 POST . = 2-2x8 POST
5" 058 SHEATHING -
i voss HoLoowNs | O SS9 e [~ 2-26PosT [ TFLOORIEVEL o3 HoLDOWNS — | s CSBSHEATHING | 2216 osT [ TFLOORLEVEL2 171 Lte Svea, Moncon, N £1C 53
@anae " NI WinararEm - e — ’ Bus: (506) 855-3777 Cell. (506) 312-2777 el
= 2-2:8 POST 58" 0SB SHEATHING 2-26POST —_ 1™ Ciient
108 Hovons —|  BOMSDES NPES [~ 2-saposr [ TEABTEVEL T wospouponns |l SSESHENTING, |, s posr [ TR TEVEL
(EACHEND) |, SAiha AR - {EAGHEND)
4 o J
i - concrere conRETE SLAD Profec
404 SLAB’ 55 Unit Residential
o Parking Garage
SW1 sw2 1 Gerea
f s Wood Constucion
14|
UIS ROOF TRUSS Drawing Title
iy 4; SHEAR WALL DETAILS ROOF FRAMING PLAN,
SCHEDULES AND SHEAR WALL
DETAILS
Date November 19, 2019
ELEVATOR SHAFT BUMP OUT /10 S AR

— T
F— NS BT =

scale: As indicated

st S4 \ Fight o




®

(14)

‘SLAB-ON-GRADE. SEE PLAN
FOR REINFORCING.

ISSUE 'DESCRIPTION DATE

1 SUED FOR PRICING NOV. 19/19

Revt Description Date
o P Job No. 18378

27
1900 1907 1900 1900 100 190 1900 1900 1900 190 190 1900 190" 190 o0 - ALL FOOTINGS = 25 Pa AT 26 DAYS, CLASS OF EXPOSURE "N"
20 20 1o 200 180 20 0o 180 20 20 - SLAB-ON-GRADE = 25 MPa AT 28 DAYS, GLASS OF EXPOSURE "N (NO FLY
T T 'ASHTO BE USED IN MIX FOR SLAB)
223 73 23| TYP.ATPATIO 22y
‘ - ALL FOUNDATION WALLS = 25 MPa AT 28 DAYS, CLASS OF EXPOSURE "C-2".
! (5% TO 8% AIR ENTRAINEMENT).
| - ALL EXTERIOR SLABS = 32 MPa AT 28 DAYS, CLASS OF EXPOSURE "C-2".
4 EL oo
5 TG, i
E( EXTERIOR TYP. 5
5 3 1y s
2 3 . TYP.AT o 8§
3 (e WAL 2
s i HETA e o) &
o FIAL— F1A_ - F1A L FIA i FIA{— F1A- =
b H F1A F1A F1A F1A F1A F1A 4 %
NEE HEE
4 kd F1A F1A F1A F1A F1A F1A 4
B L=
. s R o o o o
P STEP FTG, e LU [
. FZ RN T WAL 1A g v Wieta[  TiErA 1A — Sialso, .
ol of o Neulsn/ ! el o i waul 4 ol
S8 ~ F1A e 1b & | F2A| s gl §
5 £L 105 -0 B o . i
2| TIFTG 212y 3 2
O F1A ] F1A
@J h i
2
0 20 1o 2000 1w 2 100 2000 10 2 10 2000 %0
200 NORMAL FOOTING SCALE: 1/16"= 10"
REINFORCING
% TYPE REINFORCING
H TTEACHWAY, BOTTON
N
x5
H
=
SIZE AND SPACING TO N 15M AT 16" clc. MAX. MINIMUM - \WOOD WAL, SEE PLAN.
MATCH NORMAL FOOTING 1BAR TOP AND BOTTOM WAL
REINFORCING. MIN. 215, ALTERNATE HOOK. EL 10
o .
15V DOWELS AT 16" cc
SLAB-ON-GRADE. SEE ﬁr/smslsviu
PLAN FOR REINFORCING. MAX. ALTERNATE HOOK.
| |
@ L
STEP FOOTING DETAIL 2R\ 3 E O
SCALE: 112 0" 515
- G101z sz
5 315 CONT. WAL
- L
y . B WOOD WAL
BoRReNEORONG W ¥ CONGRETE BLOCK. woon e ﬁme TeverT
' |
10° FOOTING o
WAL )
EL 105 23 23 WAL
T SR VT TYPICAL INTERIOR WALL 1SMAT 16" lo MAX 15M AT 16" cle MAX.
f=— WOOD WALL. SEE PLAN. SECTION EACH FACE. \ |~ eacHrAcE
3 N ~ ELEVATOR PIT~
SoALE: "= 10 NG w “
15MAT 16" clo MAX. .
-1 15M AT 16" o MAX. 2|
EACH FACE. 15M DOWELS AT 16" clc. EACH FACE. |
MAX. EAGH FACE
raau B ALTERNATE HOOK.
15M DOWELS AT
SEE FOOTING SCHEDULE 4 |~ 16 cemax each
EQ EQ FOR REINFORCING. o L FACE. ALTERNATE
e HOOK EL 101
15M AT 16" le MAX. —{—~ I EETS TFOOTNG
15M AT 16" clc MAX. —1
2

15M DOWELS AT
16" clc. MAX.
ALTERNATE HOOK

1o

EL o
TFOOTING

r L =
2|
. FS—
215M CONT,

TYPICAL WALL SECTION

(2

10MTIES AT 10" cle

2a
.

4-15M VERTICAL
WELS

SCALE: 34" = 10"

B3

SECTION THRU ELEVATOR
SHAFT

SCALE: 34" =

VALRON

Structural Engineers.
100 rue Cameron St. Suite 5000
Moncton, NB E1C'5Y6. ax
wwvalron.ca Email vairon@valron ca

Stamp.

Architectural Designer

*k*k m * % %

Spiure

171 Lutz Street, Monclon, N8 E1C 5E8
Bus: (506) 855-3777 Cell: (506) 312-2777 eMail

Client

Project
55 Unit Residential
No Parking Garage

Wood Construction

Drawing Tile
FOUNDATION PLAN - LEVEL 0
AND SECTIONS

Date November 19, 2019
Creckesty: JAR

Dby MH ‘ Revison
scale As indicated

st STA \ Fight




- ALL FOOTINGS = 25 MPa AT 28 DAYS, CLASS OF EXPOSURE "N".
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- ALL FOOTINGS = 25 MPa AT 28 DAYS, CLASS OF EXPOSURE 'N-
P
- SLAB-ON-GRADE = 25 MPa AT 28 DAYS, CLASS OF EXPOSURE ", (NO FLY
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%0 o 280 1t % 20 2o - ALL FOUNDATION WALLS = 32 MPa AT 26 DAYS, CLASS OF EXPOSURE 'C-2".
T T 8% T0 8% AIR ENTRAINENENT)
‘ - ALL STRUCTURAL COLUNINS AND SHEARWALLS = 32 WPa AT 28 DAYS,
CLASS OF EXPOSURE "N",
1o o
N - . - - ALL STRUCTURAL BEAMS = 32 MPa AT 28 DAYS, CLASS OF EXPOSURE '\
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CONCRETE CONSTRUCTION NOTES:

- ALL FOOTINGS = 25 MPa AT 28 DAYS, CLASS OF EXPOSURE N

- SLAB-ON-GRADE = 25 MPa AT 28 DAYS, CLASS OF EXPOSURE
ASH TO BE USED IN MIX FOR SLAB)

- ALL FOUNDATION WALLS = 32 MPa AT 28 DAYS, CLASS OF EXPOSURE 'C-2"

(5% TO 8% AIR ENTRAINEMENT).

- ALL STRUCTURAL COLUMNS AND SHEARWALLS = 32 MPa AT 28 DAYS,
CLASS OF EXPOSURE N

 ALL STRUGTURAL BEAW = 32 iPa AT 28 DAYS, GLASS OF EXPOSURE N
s o AL EXTERIOR SLABS =52 UiPa AT 28 DAYS, GLASS OF EXPOSURE G.2"
e e war
i
oo 1 gy
Wi 60 Byt 2 G0 |
INSULATIONAT U5 SLAB TP 57 SLAB DN GRADE REINFORGED oo | 5|, e aTAATO
TLABEL. 1051 0" U WiTH 666 Sl WA, 2 16D
NSOLATION AT U3 SLAS TP
TSABEL 1057 UNO T
: \ ‘ I ul I I ul [ ul [f ul =,
@ I I I I I I I | I | I 1L
D)= rr: rnoe T
2l g & > WITH 6x6 4 &l

E un

¥ a ] 4

ol 1
] N2 I~

5 S D
@ T I f i I I

o) J J L

< ol

ale
R RTPRT
RTPATIO
oo o o o o P 2w wor

FLOOR PLAN - LEVEL 1

SCALE: 11

o

(NOFLY

FLOOR DESIGN LOAD U.N.O. (SPECIFIED)
LL = 40 psf (SUITES)

LL = 100 psf (CORRIDORS, STAIRS, COMMON AREAS AND BALCONIES)

DL = 85 psf (INCLUDING 20 psf PARTITION LOAD ALLOWANCE)
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MASONRY CONSTRUCTION NOTES:

- STANDARD CONCRETE BLOCK UNITS: TO CSA A165 SERIES:
CLASSIFICATION; “FOR 8" CMU WALL: Hi25/AIM.
~FOR 12" CMU WALL: HI30/AM,

@ @ @ @ @ @ @ @ @ @ @ @ @ BAR REIFORCENENT.T0 A A371 AND 3 GE.1,CARBON STEEL

- WIRE REINFORCEMENT. T0 CSA AJ71 AND CSA G30.18, HIGH TENSILE
L STRENGTH STEEL WIRE, LADDER TYPE, HOT DIP GALVANIZED AFTER
260 FABRICATION TO ASTM A153.
60 1w 190 190 190" 100 190 190 190" 0o 190 190 o wo oo - HORIZONTAL REINFORCEMENT: FOR SINGLE WYTHE CONCRETE BLOCK
VASONRY: BL-10 LADDER REINFORCENENT OR APPROVED ALTERNATE, HOT
160 TVP. ATBALCONES DIP GALVANIZED,
50 | a0 | TvP ATSALCONES - MORTAR SHALL CONFORM TO CSA A179,
0" PRE.CAST CONCRETE
BALCONIES (BY OTHERS) - MORTAR FOR STRUCTURAL CONCRETE MASONRY BLOCK: TYPE S IN
TYRICAL 'ACCORDANCE WITH CSAAT7S.
10" PRE-CAST CONCRETT
GROUT SHALL CONFORM TO CSA A179, TABLE 5.
@_\ BALCONES (BY OTHERS) ‘ HINNIUN COVPRESSIVE STRENGTH OF GROUT 70 BE 15 Pa AT 26 DAYS
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MASONRY CONSTRUCTION NOTES:

BLOCK UNITS: TO
~FOR 8" CMU WALL: HIZ5/AM.
- FOR 12" CMU WALL: HI30/AM.

CLASSIFICATION:

- BAR REINFORCEMENT: TO CSA A371 AND CSA G30.18, CARBON STEEL,
‘GRADE 400 DEFORMED BARS.

- WIRE REINFORCEMENT-TO CSA AST1 AND CSA G30,18, HIGH TENSILE
STRENGTH STEEL WIRE, LADDER TP, HOT DIP GALVANIZED AFTER
FABRICATION TO ASTMATSS
sol o oo 0o o o oo oo oo wo o wo o
- HORIZONTAL REINFORCENENT: FOR SINGLE WYTHE CONCRETE BLOCK
) 2o e 2o e 2o ) ) 2l ) ) 2o ) o MASONRY. BL10 LADDER RENFORCENENT OR APPROVED ALTERRATE. HOT
; DIP GALVANZED
‘ - MORTAR SHALL CONFORWM TO GSA A179
. MORTAR FOR STRUGTURAL CONGRETE MASONRY BLOCK. TYPE S IN
ACCORDANGE WITH GSAATTS
AS, - GROUT SHALL CONFORM TO CSA A179, TABLE 3.
N MNMOM COMPRESSIVE STRENGTH OF GROUT 10 BE 16 MPa AT 28 DAYS
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- coNCRETE ToPeRG
1 ST Y 0 Lon )
AT EACH GROUT JOINT. 10° HOLLOW CORE TISLAB LEVEL 3
/RS

GROUT JOINT SOLID

CONTINUOUS 2 112" BY 178"
MASONITE BEARING PAD
(MIN. 3 112" END BEARING
FOR HOLLOW CORE)

15M CONTINUOUS

7~ CONTINUOUS KNOCKOUT
BOND

BEAM. GROUT SOLID.

15M DOWEL. LOCATE TO MATCH
VERTICAL WALL REINFORCING,

e & cmuwaLL @5 Pa)

172" STRAND BY 4-0° LONG
AT EACH GROUT JOINT.

" MAX.

15M VERTICAL BARS AT 2-
AND AT ENDS.

GROUT SOLID CELLS
CONTAINING REINFORCING.

0.144" DIAVETER WIRE BED JOINT
REINFORCEMENT AT 2-0° MAX.

5/8" CONCRETE TOPPING

[ ==

‘GROUT JOINT SOLID /

CONTINUOUS 2 112" BY 178"
MASONITE BEARING PAD
(MIN. 3 172" END BEARING
FOR HOLLOW CORE)

7\ CONTINUOUS KNOCKOUT

BOND BEAM, GROUT SOLID.

15M DOWEL. LOCATE TO MATCH
VERTICAL WALL REINFORCING,

8" CMU WALL (25 MPa)

15M VERTICAL BARS AT 28" MAX.
AND AT ENDS.

GROUT SOLID CELLS
CONTAINING REINFORCING.

0.144" DIAVETER WIRE BED JOINT
REINFORCEMENT AT 2-0° MAX.

15M DOWEL. EMBED 12" INTO
ADHESIVE-FILLED HOLES DRILLS
INTO TOP OF CONCRET!

ATE TO MATCH VERTICAL

/
/ PLAN FOR REINFORGING.
—t
L

CMU WALL W1 SECTION -
LEVEL 1 AND LEVEL 2 JER\

EL 125012

EL115-0 14"

10°HoLLOW CORE ﬁ
SLAB (BY OTHERS) TISLABLEVEL2

ILLED
E FOUNDATION

5/8" CONCRETE TOPPING
EL 145 -1

10 HOLLOW CORE TISLAB ROOF
/ SLAB (BY OTHERS)

12" STRAND BY 40" LONG
AT EACH GROUT JONT \

10

GROUT JOINT SOLID. /
CONTINUOUS 2 112" BY 118

MASONITE BEARING PAD
(MIN.3 172" END BEARING.
FOR HOLLOW CORE)

T~ 'CONTINUOUS KNOGKOUT

BOND BEAM. GROUT SOLID.

8" CMU WALL (25 MPa)

20" MAX.

112" STRAND BY 4-0" LONG
AT EACH GROUT JOINT.

GROUT SOLID CELLS
CONTANING REINFORCING,

0.144" DIAVETER WIRE BED JOINT
REINFORCEMENT AT 20" MAX,

518" CONCRETE TOPPING
EL135-034"

e vowLow core
/S TS LEVELS

GROUT JOINT SOLID — |

CONTINUOUS 2 112" BY 16" —|
MASONITE BEARING PAD

(MIN.3 1/ ENDBEARING &
FOR HOLLOW CORE)

\ CCONTINUOUS KNOCKOUT

BOND BEAM. GROUT SOLID.

15M DOWEL. LOCATE TO MATCH
VERTICAL WALL RENFORCING.

8" CMU WALL (25 MPa)

20" MAX.

22

11 D BY 4-0"LONG
AT EACH GROUT JOIT.

BARS AT

AND AT ENDS.

GROUT SOLID CELLS
CONTAINING REINFORCING.

0.144” DIAMETER WIRE BED JOINT
REINFORCEMENT AT 20" MAX.

15M DOWEL. LOCATE TO MATCH
VERTICAL WALL RENFORCING.

5/8" CONCRETE TOPPING
EL 125012

10 HOLLOW CORE TSLAB LEVELS
/ SLAB (BY OTHERS)

GROUT JOINT SOLID

CMU WALL W1 SECTION -
LEVEL 3 AND LEVEL 4 2\

SCALE: 34" = 10

MASONRY CONSTRUCTION NOTES:

- STANDARD CONCRETE BLOCK UNITS: TO CSA A165 SERIES:
‘CLASSIFICATION; “FOR & CMU WALL: H25/AIM.
“FOR 12" CMU WALL: HI30/AM,

- BAR REINFORCEMENT: TO CSA A371 AND CSA G30.18, CARBON STEEL,
‘GRADE 400 DEFORMED BARS.

- WIRE REINFORCEMENT: TO CSA A371 AND CSA G30.18, HIGH TENSILE
STRENGTH STEEL WIRE, LADDER TYPE, HOT DIP GALVANIZED AFTER
FABRICATION TO ASTM ATS3.

- HORIZONTAL REINFORCEMENT: FOR SINGLE WYTHE CONCRETE BLOCK
NRY: BL-10 LADDER REINFORCEMENT OR APPROVED ALTERNATE, HOT

DIP GALVANIZED.

- MORTAR SHALL CONFORM TO CSA A179.

- MORTAR FOR STRUCTURAL CONCRETE MASONRY BLOCK: TYPE S IN
ACCORDANCE WITH CSA A17S.

- GROUT SHALL CONFORM TO CSA A179, TABLE 3
MININUM COMPRESSIVE STRENGTH OF GROUT TO BE 15 MPa AT 28 DAYS,
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STYRO SPAN DISC IN o
EACH EXTERIOR CORE

58" CONCRETE TOPPING

10°HOLLOW CORE H
SLAB (BY OTHERS) \

EL 125-012

T/SLAB LEVEL 3

10M BY 3-0° LONG AT

EAGH GROUT JONT.
s e~

CONTINUOUS 2 112" BY 118"
MASONITE BEARING PAD

(MIN.3 12" END BEARING
FOR HOLLOW CORE) %1 1}
7

—H
e
STYRO SPAN DISC IN
EACH EXTERIOR CORE HN
A
5/6" CONCRETE TOPPING
10" HOLLOW CORE ]

SLAB (BY OTHERS)

15M CONTINUOUS

‘CONTINUOUS KNOCKOUT
ND BEAM. GROUT SOLID.

15M DOWEL. LOCATE TO MATCH
VERTICAL WALL REINFORCING.

CMU WALL (26 MPa)

15M VERTICAL BARS AT 2-8" MAX.
AND ATENDS.

‘GROUT ALL CELLS SOLID.

0.144" DIAVETER WIRE BED JOINT
REINFORCEMENT AT 2-0° MAX.

EL 1150 14"

TISLAB LEVEL 2

R

10M BY 3-0° LONG AT
EACH GROUT JOINT.
ey

g

lall g
CONTINUOUS 2 112'BY 18"
MASONITE BEARING PAD
(MIN. 3 172" END BEARING airy
FOR HOLLOW CORE) j
P
£ £a
L
bl

SOLID CMU FILLER.

15M CONTINUOUS

‘CONTINUOUS KNOCKOUT
BOND BEAM. GROUT SOLID.

15M DOWEL. LOCATE TO MATCH
VERTICAL WALL REINFORCING.

8" CMU WALL (25 MPa)

15M VERTICAL BARS AT 28" MAX.
AND AT ENDS.

GROUT ALL CELLS SOLID.

0.144" DIAVETER WIRE BED JOINT
REINFORCEMENT AT 2-0" MAX.

15M DOWEL. EMBED 12'INTO
ADHESIVE FILLED HOLES DRILLED.
INTO TOP OF CONCRETE FOUNDATION

WAL LOCATE TO MATCH VERTICAL
WALL REINFORCING.
——
SLAB-ON-GRADE. SEE ikl ld] EL 105 -0°
PLAN FOR REINFORCING. hﬂsm TEvELT
k

CMU WALL W2 SECTION -
LEVEL 1 AND LEVEL 2

SCALE: 31

"0

5/8" CONCRETE TOPPING

172" STRAND BY 4:0° LONG
AT EACH GROUT JONT. \

EL 145

10" HOLLOW CORE [~ T/5(AB ROOF
SLAB (BY OTHERS)

GROUT JOINT SOLID.

15M CONTINUOUS

-~
CONTINUOUS 2 12 BY 18 CONTINUOUS KNOGKOUT
MASONITE BEARING PAD BOND BEAM. GROUT SOLID.
(MIN. 3 1/2" END BEARING.
FOR HOLLOW GORE) K
dlIRY
CMU WALL (25 MPa)
4
£
dlims|
BARS AT 26" MAX
4 AND AT ENDS.
.
f GROUT ALL CELLS SOLD.
E{
K
B|F 0.144° DIAVETER WIRE BED JOINT
B RENFORCEENT AT 20" MAX

STYRO SPAN DISC IN
EACH EXTERIOR CORE

55" CONCRETE TOPPING
10" HoLLow coRe i
SLAB (BY OTHERS) \

G

EL 135 034"

TISLAB LEVEL 4

10M BY 3-0° LONG AT
EACH GROUT JOINT.

CONTINUOUS 2 112" BY 178"
MASONITE BEARING PAD
(MIN. 3 112" END BEARING
FOR HOLLOW CORE)

20" MAX.
.

STYRO SPAN DISC IN
EACH EXTERIOR CORE

5/8" CONCRETE TOPPING

SOLID MU FILLER.
15M CONTINUOUS
CONTINUOUS KNOCKOUT

BOND BEAM. GROUT SOLID.

15M DOWEL. LOCATE TO MATCH
VERTICAL WALL REINFORCING.

8" CMU WAL (25 MPa)

151 VERTICAL BARS AT 28 MAX.
D

GROUT ALL CELLS SOLID.

0.144" DIAVETER WIRE BED JONT
REINFORCEMENT AT 2-0° MAX.

15M DOWEL, LOCATE TO MATCH
VERTICAL WAL REINFORCING,

EL125-012"

TISLAB LEVEL 3

10MBY 30" LONG AT .
EACH GROUT JONT.
P
e
CMU WALL W2 SECTION -

LEVEL 3 AND LEVEL 4

SOLID CMU FILLER.

SCALE: 314" = 1.0

MASONRY CONSTRUCTION NOTES:
- STANDARD CONCRETE BLOCK UNITS: TO CSA A165 SERIES:
CLASSIFICATION: - FOR 8" CMU WALL: HI25/AM.

“FOR 12" CMU WALL: HI30/AIM.

- BAR REINFORCEMENT: TO CSA A371 AND CSA G30.18, CARBON STEEL,
‘GRADE 400 DEFORMED BARS.

- WIRE REINFORCEMENT. TO CSA A371 AND CSA G30.18, HIGH TENSILE
STRENGTH STEEL WIRE, LADDER TYPE, HOT DIP GALVANIZED AFTER
FABRICATION TO ASTM ATS3.

- HORIZONTAL REINFORCEMENT: FOR SINGLE WYTHE CONCRETE BLOCK
MASONRY. BL-10 LADDER REINFORCEMENT OR APPROVED ALTERNATE, HOT
DIP GALVANIZED.

- MORTAR SHALL CONFORM TO CSA 179,

- MORTAR FOR STRUCTURAL CONCRETE MASONRY BLOCK: TYPE S IN
ACCORDANCE WITH CSA A178.

- GROUT SHALL CONFORM TO CSA A179, TABLE 3.
MINIMUM COMPRESSIVE STRENGTH OF GROUT TO BE 15 MPa AT 28 DAYS.
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MASONRY CONSTRUCTION NOTES:

- STANDARD CONCRETE BLOCK UNITS: TO CSA A165 SERIES:
CLASSIFICATION: ~FOR & CMU WALL: Hi25/AM.
~FOR 12" CMU WALL: HI30/AM.

- BAR REINFORCEMENT. TO CSA A371 AND CSA G30.18, CARBON STEEL,
‘GRADE 400 DEFORMED BARS.

- WIRE REINFORCEMENT: TO CSA AS71 AND CSA G30.18, HIGH TENSILE
STRENGTH STEEL WIRE, LADDER TYPE, HOT DIP GALVANIZED AFTER
FABRICATION TO ASTM A153.

- HORIZONTAL REINFORCEMENT: FOR SINGLE WYTHE CONCRETE BLOCK
MASONRY: BL-10 LADDER REINFORCEMENT OR APPROVED ALTERNATE, HOT
DIP GALVANIZED.

- MORTAR SHALL CONFORM TO CSA A175.

- MORTAR FOR STRUCTURAL CONCRETE MASONRY BLOCK: TYPE S IN
ACCORDANCE WITH CSA A179.

- GROUT SHALL CONFORM TO CSA A179, TABLE 3
MINIMUM COMPRESSIVE STRENGTH OF GROUT TO BE 15 MPa AT 28 DAYS.
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MASONRY CONSTRUCTION NOTES:

- STANDARD CONCRETE BLOCK UNITS: TO CSA A165 SERIES:
CLASSIFICATION: ~FOR 8 CMU WALL: Hi25/A

M
~FOR 12" CMU WALL: H30/AM.

- BAR REINFORCEMENT: TO CSA A371 AND CSA G30.18, CARBON STEEL,
‘GRADE 400 DEFORMED BARS.
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MASONRY CONSTRUCTION NOTE:

BLOCK UNITS: TO
CLASSIFICATION; FOR 8" CMU WALL: H25/AIM.
~FOR 12" CMU WALL: HI30/AM,

- BAR REINFORCEMENT: TO CSA A371 AND CSA G30.18, CARBON STEEL,
‘GRADE 400 DEFORMED BARS.

- WIRE REINFORCEMENT: TO CSA A371 AND CSA G30.18, HIGH TENSILE
STRENGTH STEEL WIRE, LADDER TYPE, HOT DIP GALVANIZED AFTER
FABRICATION TO ASTM A153.

- HORIZONTAL REINFORCEMENT: FOR SINGLE WYTHE CONCRETE BLOCK
MASONRY: BL-10 LADDER REINFORCEMENT OR APPROVED ALTERNATE, HOT
DIP GALVANIZED.

- MORTAR SHALL CONFORM TO CSA A179.
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- MORTAR FOR STRUCTURAL CONCRETE MASONRY BLOCK: TYPE § IN
u 179

- GROUT SHALL CONFORM TO CSA A179, TABLE 3.
MINIMUM COMPRESSIVE STRENGTH OF GROUT TO BE 15 MPa AT 28 DAYS,
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 HORIZONTAL REINFORCEMENT: FOR SINGLE WTHE CONGRETE BLOCK
Y. BL10 LADDER REINFORCEMENT OR APPROVED ALTERNATE, HOT

B CALVANEED

- MORTAR SHALL CONFORM TO CSA A179,

- MORTAR FOR STRUCTURAL CONCRETE MASONRY BLOCK: TYPE S IN
ACCORDANCE WITH CSA A175.

- GROUT SHALL CONFORM TO CSA A179, TABLE 3.
MINIMUM COMPRESSIVE STRENGTH OF GROUT TO BE 15 MPa AT 28 DAYS.
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- WIRE REINFORCEMENT: TO CSA A371 AND CSA G30.18, HIGH TENSILE
STRENGTH STEEL WIRE, LADDER TYPE, HOT DIP GALVANZED AFTER
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- MORTAR SHALL CONFORM TO CSA A179.
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ACCORDANCE WITH CSA A175.

- GROUT SHALL CONFORM TO CSA A179, TABLE 3.
MINIMUM COMPRESSIVE STRENGTH OF GROUT TO BE 15 MPa AT 28 DAYS.
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