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SUMMARY 

A relatively new building design referred to as a “podium structure” is being used in the midrise building 
development industry in western Canada, and to a greater extent on the west coast of the United 
States. These multistorey midrise buildings are typically four to eight storeys in building height 
(maximum of six storeys in BC), and often entail mixed-use occupancies with commercial uses (retail, 
restaurants, offices, etc.) on the first one or two storeys, which are generally of concrete construction. 
On top of the horizontal podium slab are multistorey wood-frame residential building areas, positioned 
for reasons of construction economy. 

This guideline has been prepared at the request of FPInnovations to provide an overview of and 
insights into the Canadian building code implications of this relatively new building type. This guideline 
provides the design and construction industry with information on podium building design, and is 
intended for the Canadian building design, construction, and regulatory industries. Specifically, this 
guideline covers: 

• What a podium building design entails. 

• How a smaller podium building design can be made code compliant relative to the acceptable 
solutions of Division B – Part 3 of applicable building codes (referred to as a “small podium 
building” in this guideline). 

• How a larger podium building design can be made code compliant on an alternative solution 
basis, where necessary, in accordance with Division B – Part 3 of applicable building codes 
(referred to as a “large podium building” in this guideline). 

The Background Information section discusses the evolution of podium building design and how 
building codes have attempted to address this hybrid building construction type. The concept of 
“building area” and the challenges associated with the application of building area limits on podium 
building design is also introduced in this section. 

The Examples of Podium Building Designs and Construction Systems section provides an 
overview of different podium building designs and possible construction techniques that are commonly 
utilized to deliver these unique buildings. Building envelope and seismic design issues associated with 
podium building designs are also briefly addressed in this section. 

The Categorization and Code Analysis of Podium Building Designs section will provide specific 
guidelines for the code analysis of podium building designs (both in terms of small and large podium 
buildings) and will incorporate technical information on the various building code and fire safety 
considerations for classifying and designing podium buildings. Schematic code diagrams are provided 
to illustrate the various configurations that are possible, as well as the limitations that current building 
code requirements put on podium buildings of hybrid construction (noncombustible podium base with 
combustible construction above). This section will also incorporate commentary from some Building 
and Fire Department officials in metro-Vancouver communities that have overseen podium building 
designs within their jurisdiction. 
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Finally, the Concluding Remarks section provides a list of conclusions and recommendations relative 
to the Canadian building code aspects of podium building designs and identifies some appropriate 
strategies to develop podium building design further. 

This guideline is a continuation of a previous internal research report on podium building designs 
prepared for FPInnovations dated April 5, 2013. The findings of the previous technical report clearly 
indicated that podium structures are becoming more prevalent in the modern design and construction 
community, especially in terms of delivering a relatively cost effective and timely construction method 
for mixed-use developments in an urban or suburban setting. In this context, podium buildings are 
designed to provide commercial/retail occupancies at grade level and residential occupancies in the 
levels above (other occupancy combinations are possible). 

The main factor in delivering a cost-effective podium building design is the use of light wood-frame or 
heavy/mass timber systems for the upper levels of the structure; this is a key consideration and focal 
point of this guideline. Heavy timber or mass timber structures are feasible for the ground-level podium; 
however, the current building code requirements will limit the overall building area and height when 
buildings are constructed this way. Alternative solution approaches are regularly utilized in the building 
code consulting industry to gain approval of podium building designs that may exceed the area and/or 
height limits of the current building code requirements; this type of building design approval approach is 
discussed in the Categorization and Code Analysis of Podium Building Designs section of this 
guideline. 
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1 INTRODUCTION 

A podium is defined as a platform that is used to raise something above its surroundings. In the context 
of building architecture, a podium design is used to elevate one component (or occupancy) of a project 
above another, and can consist of a single podium with a similar size structure above it or a large 
podium with multiple structures above it. Although multiple building configurations will be mentioned in 
this guideline, for the sake of simplicity, the main podium building configuration that will be addressed 
will be a one-storey commercial podium of noncombustible construction with three to five storeys of 
combustible residential occupancy above it. 

This guideline has been prepared at the request of FPInnovations to provide an overview of and 
insights into the Canadian building code implications of this relatively new building type. This guideline 
provides the design and construction industry with information on podium building design, and is 
intended for the Canadian building design, construction, and regulatory industries. Specifically, this 
guideline covers: 

• What a podium building design entails. 

• How a smaller podium building design can be made code compliant relative to the acceptable 
solutions of Division B – Part 3 of applicable building codes (referred to as a “small podium 
building” in this guideline). 

• How a larger podium building design can be made code compliant on an alternative solution 
basis, where necessary, in accordance with Division B – Part 3 of applicable building codes 
(referred to as a “large podium building” in this guideline). 

In this guideline, the principal building code reference used is the British Columbia Building Code 2012 
(BCBC), which is based on the National Building Code of Canada 2010 (NBCC). A fundamental 
difference between the two codes, relative to applicable structural fire protection requirements, is that 
the BCBC incorporates specific criteria to permit residential (Group C) occupancies to be constructed to 
a maximum building height of six storeys or 18 m to the highest floor level. However, a proposed 
change to the National Building Code of Canada 2015 for both residential (Group C) and office 
(Group D) occupancies is currently under consideration, and is also discussed in this guideline. 

2 BACKGROUND INFORMATION 

2.1 Podium Building Design Evolution 

The best early example of a podium design, from a building code perspective, is the incorporation of a 
“basement used primarily as a storage garage,” in accordance with Article 3.2.1.2., where the below-
grade parking garage level is essentially permitted to be considered as a separate building, with other 
superstructures located on top (refer to the applicable BCBC reference in Appendix II to this guideline). 

These above-grade superstructures are permitted to be classified and designed as individual buildings, 
in accordance with the applicable requirements of either Part 3 (Subsection 3.2.2.) or Part 9 (depending 
on their area and height) independent of the footprint area of the associated below-grade structure. 
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This provision facilitates the construction of multiple wood-frame buildings on top of a common concrete 
platform (concrete slab over basement parking garage), on a similar basis to individual buildings on 
grade. It is noted that this type of building design has been frequently used in areas with poor soil 
and/or high water table conditions, such as Richmond, Delta, and Surrey, BC, but is also used as a 
general design approach when multiple building configurations are required on top of a common 
parking garage structure. 

 

Figure 1 Podium diagram of Article 3.2.1.2 

The basement parking garage analogy is an important concept to understand, relative to an above-
grade podium building design, since the horizontal concrete fire separation (referenced in 
Article 3.2.1.2.) forms the basis for a horizontal building division between the lower, noncombustible 
floor areas and the upper, wood-frame building areas. In addition, as with many current podium building 
designs, the building area limits of the applicable code construction article are not applicable to the 
noncombustible basement floor area in an Article 3.2.1.2. application. Many podium buildings are 
constrained by the building area limits of the applicable building code, and this Article 3.2.1.2. approach 
has been successfully utilized as part of an alternative solution, as discussed in this guide. 

Podium Diagram in Figure 1 illustrates a conventional podium building design, except that in a 
conventional podium building design, the horizontal podium interface is elevated one or two storeys 
above grade. In the context of building architecture, a podium design is used to elevate one component 
(or occupancy) above another, with the podium structure typically consisting of cast-in-place reinforced 
concrete, including a 2- or 3-hour rated suspended slab, with the remainder of the superstructure of 
light wood-frame construction. 

Other than Article 3.2.1.2., the BCBC and NBCC do not distinguish or provide specific requirements for 
podium building designs versus any other building type. Building area and height, building construction, 
and occupancy classification are the criteria used for assessing podium structures, in the same manner 
as any other type of building, which creates some distinct disadvantages to the advancement of wood-
frame podium buildings – this will be discussed in the Categorization and Code Analysis of Podium 
Building Designs section. 
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The Vancouver Building By-law No. 6134 (VBBL), dated June 1987, was the first Canadian building 
code to incorporate specific requirements for four-storey wood-frame residential construction above a 
below-grade noncombustible (concrete) parking slab (refer to Sentence 3.2.2.27.(4) of the VBBL, 
included as Appendix III to this guideline). This provision was often used as the basis for developing 
equivalency approaches to allow the design and construction of a one-storey noncombustible 
commercial podium level with three storeys of residential wood-frame construction above it, as a single 
building design. 

 

Figure 2 Podium diagram of VBBL Article 3.2.2.27. Equivalency Concept 

As a means of developing and delivering a level of performance equivalent to or higher than the 
fundamental requirements of VBBL Article 3.2.2.27., additional fire protection and life safety measures 
utilized in this podium design approach often included: 

• Independent exiting from the commercial and residential components. 

• A maximum height of 9 m to highest habitable floor level (measured from grade). 

• Special treatment of vertical service penetrations through the podium slab (fire-rated shafts 
and/or insulated noncombustible boxes for each penetration or group of penetrations). 

• Increased fire stopping of service penetration criteria (2-hour flame and temperature-rise rated 
fire stopping systems). 

• Automatic pressurization of interior public corridors on residential levels. 

• Enhanced fire protection systems for the overall building, using an NFPA 13 system. 

2.2 Podium Structure Classification per US Building Codes (IBC) 

Podium-style building designs are becoming more and more prevalent in the western United States; for 
example, in major urban centres and suburban areas of metro Seattle, Washington, Portland, Oregon, 
and several metropolitan areas in California. In fact, one estimate obtained by the author indicated that 
a high percentage (70–80%) of new multistorey low- to midrise residential construction in Southern 
California consists of podium structures, with parking garage and street-front commercial uses at 
ground level and multiple wood-frame residential levels above.1 

                                                 

1 Discussion with Mr. John E. Younghusband, P.E., Younghusband Consulting, Torrance, California. 
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The evolution of podium building design in the US has been influenced by the fundamental difference in 
the applicable International Building Code (IBC) format, particularly its construction classification, 
structural fire protection, and building area/height limitations. Unlike the model Canadian building code 
format, the IBC will permit the classification of a one-storey, ground-level, podium floor area (typically 
commercial or parking occupancies of Type 1A fire-resistive concrete construction) and an upper 
four- to five-storey superstructure (typically residential Type IIIA or Type VA wood-frame construction), 
to be independent of each other relative to the applicable building area/height limitations and overall 
building construction classification. 

With Type IA fire-resistive construction, the building area (footprint) of the ground floor is permitted to 
be unlimited for most occupancy classifications, and a horizontal firewall or podium slab interface 
(typically 3-hour rated concrete fire separation, in accordance with Section 509.2 of the IBC) is 
permitted to be used, in order to classify the superstructure building(s) above the podium level as 
separate buildings, from a construction classification perspective. The explanatory information from this 
section states, “Section 509.2 essentially allows a 3-hour fire-resistance rated horizontal assembly to 
create separate buildings similar to the concept used for fire walls. This allowance provides an 
extensive benefit for height and area in these structures. Buildings constructed under this section are 
frequently referred to as ‘pedestal’ or ‘platform’ buildings.” Refer to applicable excerpts from the IBC 
2009 as Appendix IV to this guideline for further information. 

 

Figure 3 Podium diagram of IBC 2009 Section 509.2 

Consequently, it is possible under the applicable IBC requirements to design and construct a podium 
building with an unlimited building area at the ground floor level (single-storey Type IA fire-resistive 
construction), with a single or multiple superstructure buildings on top (four to five storeys of wood-
frame construction). The applicable building height limits (measured from the Fire Department entrance 
elevation or grade level) and building area limits are shown in Table 1. 
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Table 1 Summary of IBC wood-frame building height and areas 

 Building Height Building Area 

Type VA Construction 
(1-hour fire-rated wood-frame construction) 

60 ft. (18 m) 
27,000 ft.² 
(2,510 m²) 

Type IIIA Construction 
(higher fire-rated wood-frame construction with 2-hour rated 
noncombustible or FRT wood exterior wall construction) 

85 ft. (26 m) 
43,200 ft.² 
(4,015 m²) 

 

In addition to the IBC area and height limits from Table 1, there are also other allowances that permit 
increased height and area by using building frontage allowances and sprinkler system benefits in the 
ultimate building design. These types of allowances currently do not exist in Canadian building codes, 
since most buildings of more than three storeys are required to be provided with sprinkler protection, 
unless they are relatively small in building area. 

Code variance or equivalency approaches have been successfully developed and incorporated on 
large podium building projects in the Western US, to facilitate higher podium building designs, including 
two-storey Type IA podium construction, and five- to six-storey Type IIIA superstructure construction 
(seven to eight storeys in building height total). In addition, a proposed change to the US model building 
codes is in process, which will effectively permit multistorey Type IA podium structures having a 3-hour 
fire-resistance rating horizontal building firewall separation, with separately classified, distinct 
superstructure buildings (wood-frame structures) above it. 

As outlined in the Categorization and Code Analysis of Podium Building Designs section of this 
guideline, the current BCBC or NBCC requirements for construction classification, structural fire 
protection, and building area/height limitations are more restrictive than the US codes, and do not 
incorporate such specific provisions to facilitate podium building designs. As such, for large podium 
buildings with footprints that exceed the maximum permitted building area of Subsection 3.2.2., or for 
large podium buildings with multiple wood-frame superstructures on top, an alternative solution 
approach will be necessary to obtain acceptance by the Authority Having Jurisdiction. 

2.3 Benefits of Wood-Based Podium Building Design 

As urban densification has increased and construction/land costs have risen over the past several 
decades, a trend towards the greater use of wood products has developed (wood framing materials and 
engineered wood products) in the commercial/residential development sector. This includes the 
multifamily low- to midrise residential development industry (two- to six-storey wood-frame residential 
construction), as well as the mixed-use development industry, which has taken a greater interest in 
utilizing wood products in their building designs, for the following reasons: 

• Wood products are more cost effective and generally more economical than other construction 
materials like steel and concrete. 

• Wood structural systems are often quicker to construct and easier to adapt on-site compared to 
other construction materials. 
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• Wood construction systems lend themselves to off-site prefabrication, which can decrease 
construction time/costs further. 

• Wood is recognized as a renewable and sustainable building material, relative to its carbon 
sequestering characteristics and renewable qualities as a new material and recyclable material. 

• Wood products and systems offer greater design flexibility and construction adaptability. 

• Multistorey wood-frame structures incorporate relatively light construction systems that perform 
well under dynamic live loads such as earthquake/seismic conditions, wind loading, etc. 

• In combination with passive fire resistant construction assemblies and active fire detection/fire 
suppression systems, wood-frame structures will perform equally as well as buildings 
constructed of other materials. 

3 EXAMPLES OF PODIUM BUILDING DESIGNS AND CONSTRUCTION 
SYSTEMS 

This section will provide an overview of different podium building designs and possible construction 
techniques that are commonly utilized. Examples of various ongoing or completed projects (with 
photographs) are provided to illustrate the varying building arrangements that are implemented for 
these mixed-use buildings (typically with commercial/retail occupancies at grade with light-hazard 
residential or office uses above the podium level). Most of these project examples are taken from the 
City of North Vancouver, where a considerable amount of podium building construction is happening in 
commercial and residential areas. Building envelope issues and seismic response analysis associated 
with podium building designs are also briefly addressed at the end of this section. 

3.1 Single-Level Podium Structure with Wood-Frame Levels Above 

Photographs in Figure 4 and Figure 5 show recent examples of mixed-use lowrise buildings consisting 
of a one-storey noncombustible commercial podium with a three-storey residential building component 
above (four storeys total, located on the Marine Drive corridor in North Vancouver). 
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Figure 4 Typical podium building design 

 

Figure 5 Typical podium building design 

Again, note the recessed upper building massing above the podium-level interface, which allows 
additional outdoor living space but also creates potential building envelope design/maintenance issues, 
discussed below. 

These two projects are typical examples of four-storey mixed-use podium buildings that are permitted 
to be designed of mixed construction (concrete podium level and wood-frame superstructure containing 
residential occupancies), in accordance with the applicable building code requirements, as summarized 
in Table 2 (based on four-storey building height): 
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Table 2 Summary of BCBC building classifications for four-storey podium designs 

Occupancy 
Classification 

Applicable 
Article 

Max. 
Bldg. 

Height 

Max. 
Bldg. 
Area 

Construction 
Type 

Floor 
Assemblies/ 

Occupied 
Roofs(1) 

Unoccupied 
Roofs Supports 

A2 3.2.2.24. Up to 6 
storeys Any area Noncomb. 1-hour 0-hour (2) 

E 3.2.2.63. Up to 4 
storeys 1,800 m² Comb. or 

noncomb. 1-hour 0-hour (2) 

C 3.2.2.50. Up to 6 
storeys 1,800 m² Comb. or 

noncomb. 1-hour 0-hour (2) 

(1) Constructed as fire separations. 
(2) Same fire-resistance rating as for supported assembly. 
 

The ground floor area of these four-storey podium buildings is permitted to be of combustible or 
noncombustible construction with Group E Retail occupancies only, but are often constructed of 
noncombustible concrete construction to permit the introduction of Group A, Division 2 assembly 
occupancies (restaurants) for greater leasing flexibility over the life of the building. In addition, where a 
podium building becomes five to six storeys in building height, the ground floor area (whether Group A2 
or E) is required to be of noncombustible construction with a 2-hour fire-resistance rating, as a more 
stringent construction classification for Group E occupancies (Article 3.2.2.63.). 

For the four-storey podium building examples using combustible construction, a maximum building 
footprint of 1,800 m² is permitted based on the “Applicable Building Height and Area” requirement of 
Article 3.2.2.5. (to be discussed in the Categorization and Code Analysis of Podium Building 
Designs section of this guideline). However, another potential occupancy combination for this 
four-storey mixed-use podium building would be a one-storey commercial occupancy at grade with 
three storeys of Group D office occupancy above (wood-frame superstructure, maximum 3,600 m² 
building area, per Article 3.2.2.57.). 

3.2 Sloping Site Podium Structure with Wood-Frame Levels Above 

Photographs in Figure 6 and Figure 7 show an example of a five-year-old mixed-use midrise building, 
consisting of a one-storey noncombustible commercial podium with three to four storeys of residential 
building areas above it (five storeys total, located on the Marine Drive corridor in North Vancouver). 
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Figure 6 Five-storey podium building on sloping site 

 

Figure 7 Five-storey podium building on sloping site 

Again, note the recessed upper building massing above the podium-level interface, which allows 
additional outdoor living space but also creates potential building envelope design/maintenance issues, 
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discussed below. Also note the use of noncombustible cladding systems (brick veneer and cement 
boards) for the building elevations. 

This project is unique as an early example of a five-storey mixed-use building with a ground-level 
podium and four storeys of light wood-frame construction above it. What is interesting is that the single-
storey podium level descends beneath grade on the east side, such that it transitions from an above-
grade storey to a below-grade basement (parking garage). As a result, the project is five-storeys in 
building height overall (on the front elevation) but four storeys of wood-frame residential construction on 
the side and rear elevations. Since this building was designed and constructed prior to the change to 
the six-storey Group C wood-frame building height in the BCBC 2006, it is assumed that this factor was 
used as part of an alternative solution approach, in conjunction with other building design features 
(enhanced fire protection systems, horizontal or vertical firewall design to subdivide wood-frame 
building areas, and upgraded fire stopping systems for service penetrations at the podium interface).  

Based on the new six-storey building height requirements of the BCBC 2012, in accordance with 
Article 3.2.2.50., “Group C, up to 6 storeys, sprinklered,” it is possible to design and construct a five- or 
six-storey podium building with multiple levels of wood-frame construction for the residential 
superstructure component. However, this higher podium structure design will still be limited by the 
maximum height criteria (18 m to uppermost floor level of top storey) and the maximum building area of 
either 1,440 m² (five storey) or 1,200 m² (six storey), or a total construction volume of 7,200 m². The 
incorporation of a structural wood podium design (such as engineered wood or mass timber panel 
systems) would be feasible under the current building code requirements; however, the area/height of 
this combustible construction design would be limited by the applicable construction requirements 
outlined above, as discussed in the Categorization and Code Analysis of Podium Building Designs 
section of this guideline. 

3.3 Building Envelope Performance Considerations 

When the upper and lower components of the building are not vertically aligned, which is a common 
practice in podium-type structures, there will be exposed horizontal roof assemblies (with finished 
interior spaces below) that will need to be carefully considered relative to drainage, thermal insulation, 
and water penetration to the building assemblies/occupancies below. For a discussion of the 
challenges posed by building envelope systems on podium structures, refer to Appendix VI to this 
guideline. 

3.4 Structural Seismic Response Considerations 

The seismic load experienced by a structure depends on its stiffness.  In the case a multi-storey wood 
frame building supported on a concrete substructure, the large relative difference in the stiffness of the 
wood and concrete substructures requires more detailed structural analysis so that the correct loads 
and deflections are estimated for detailing connections and clearances.  As discussed in more detail in 
Appendix VII of this report, the seismic interaction of the concrete and wood frame building has not 
been well understood and needs to be addressed using a Seismic Interaction (Coupled) Analysis.  In 
this appendix section of the report, a response spectrum analysis is performed on different analytical 
models of representative wood frame buildings supported on multi-storey concrete substructures to 
investigate the interaction. 
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The results indicate that there is at least a 10% increase in overall base shear demand on the multi-
storey wood frame building (superstructure) supported on the multi-storey concrete substructure 
(podium). For the case where the concrete substructure is only one-storey, however, the effect of the 
podium was negligible. In general, as the number of concrete floors in the podium increases, so does 
its period, and as a result, there will be more interaction between the podium and the superstructure 
during a seismic event. This interaction will result in an increase in storey shear demand for the wood 
frame building. 

4 CATEGORIZATION AND CODE ANALYSIS OF PODIUM BUILDING 
DESIGNS 

Although multiple building configurations have been mentioned in this guideline, for the sake of 
simplicity in analyzing the applicable building code requirements to podium building designs, the 
following typical examples will be referenced throughout this section: 

1. Small Podium Building Design: A small podium building can be defined as one that complies with 
the applicable building area, building height, and construction classification requirements, based on 
the most restrictive occupancy classification of Subsection 3.2.2. Typically this building type will not 
exceed six storeys in building height (or 18 m to highest storey), not exceed the maximum building 
area (between 1,200 to 1,800 m² for a four- to six-storey building with a wood-frame Group C 
residential occupancy), and will contain commercial occupancies at grade (noncombustible 
construction) and residential occupancies above (wood-frame construction). 

 
Figure 8 Four-storey mixed-use 
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2. Large Podium Building Design: A large podium building can be defined as one that does not directly 
comply with the applicable building area, building height, or construction classification requirements 
of Subsection 3.2.2., due to factors such as increased footprint of the overall commercial podium-
level (ground floor commercial podium exceeds the permitted building area restricted by wood-
frame building components above), or sloping site conditions which may affect total building height 
measured from lowest grade (thus exceeding six storeys or 18 m in building height overall). Another 
example of a large podium design would be a large podium footprint area (exceeding the maximum 
permitted building area) with multiple wood-frame building components superimposed above, on a 
similar basis to the Article 3.2.1.2. code provision mentioned in the Background Information 
section of this guideline (Podium Diagram in Figure 1). Complex podium design configurations on 
sloping sites, or with multiple building area components, also fall under the large podium building 
category. 

The following sections of this guideline will provide information relative to the categorization and 
building code analysis for podium building designs, to firstly determine if the proposed building design 
will fit within the applicable prescriptive requirements (or acceptable solutions) of Subsection 3.2.2. If 
this is the case, the proposed building design would be considered a small podium building, which 
directly complies with the acceptable solutions of Division B – Part 3 and, therefore, no alternative 
solution approaches would be required. However, if one or more of the fundamental building code 
requirements with of Subsection 3.2.2. are deviated from in the proposed podium design (larger 
building area, greater building height, or multiple wood-frame buildings over one podium), it would be 
considered a large podium building, and alternative solution approaches would be required to be 
developed. 

Schematic code diagrams are provided within this section to illustrate the various configurations, 
building area, and building height combinations that are referenced, as well as the limitations that the 
current building code requirements put on podium buildings of hybrid construction (noncombustible 
podium base with combustible construction above). A brief case study of a building under construction 
in Kelowna, BC is also provided to illustrate the code classification challenges and/or limitations that a 
hybrid mixed-use podium structure may undergo with the current building code classification model, 
and an example of how these can be overcome with alternative solutions. 

4.1 Applicable Building Code Requirements and Code Analysis of a 
Podium Building 

In this section, a small podium building example with Group A, Division 2 (assembly) and Group E 
(retail) occupancies on the ground floor level is used, in conjunction with Group C (residential) 
occupancies on the floor levels above the horizontal podium interface (four to six storeys in building 
height). Another case study example will also be analyzed later in this section, which incorporates 
Group D (office), Group E (retail) and Group F, Division 3 (low hazard industrial) occupancies in the 
podium levels, with Group C (residential) occupancies located above. 

The applicable building classification and construction requirements and intent statements, relative to 
mixed-use or multiple occupancy building types such as the podium buildings discussed in this 
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guideline, are as follows (code analysis limited to Subsection 3.2.2. – note that the important referenced 
code requirements related to podium buildings are highlighted in bold text below). 

4.1.1 Article 3.2.2.1. Application 

“A building shall be constructed in conformance with this Subsection to prevent fire spread and collapse 
caused by the effects of fire.” 

This statement is the essence of what Subsection 3.2.2. is intended to achieve, in terms of fire-
resistance rating of building elements. 

4.1.2 Article 3.2.2.4. Buildings with Multiple Major Occupancies 

The requirements restricting fire spread and collapse for a building of a single major 
occupancy classification are provided in this Subsection, according to its building height 
and building area. 

Intent: To clarify that Articles 3.2.2.20. to 3.2.2.83. apply to a building of a single major occupancy 
based on the height and area of the building. 

If a building contains more than one major occupancy, classified in more than one Group 
or Division, the requirements of this Subsection concerning building size and 
construction relative to major occupancy shall apply according to Articles 3.2.2.5. to 
3.2.2.8. 

Intent: To state that Articles 3.2.2.5. to 3.2.2.8. provide rules relating to the treatment of multiple 
major occupancies in the same building. 

This requirement states that the fire-resistance rating requirements for buildings with multiple major 
occupancies (mixed-use buildings), are required to be determined based on the application of Articles 
3.2.2.5. to 3.2.2.8. 

4.1.3 Article 3.2.2.5. Applicable Building Height and Area 

In determining the fire safety requirements of a building in relation to each of the major 
occupancies contained therein, the building height and building area of the entire 
building shall be used. 

Intent: To clarify the applicable height and area of a building. 

This requirement states that when determining the applicable construction/fire safety requirements for a 
specific major occupancy in a portion of a mixed-use building (assembly occupancy on ground floor of 
six-storey podium building), the building height and building area of the entire building must be used to 
make this determination (not just the height or area of that particular assembly area). 
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4.1.4 Article 3.2.2.6. Multiple Major Occupancies 

Except as permitted in Articles 3.2.2.7. and 3.2.2.8., in a building containing more than 
one major occupancy, the requirements of this Subsection for the most restricted major 
occupancy contained shall apply to the whole building. 

Intent: To limit the probability that inadequate fire safety features will contribute to the spread of 
fire or collapse, which could lead to the failure of the integrity of a fire separation or structural 
element, which could lead to the spread of fire and smoke or collapse, which could lead to harm 
to persons.  

The purpose of this requirement is to state that when determining the applicable construction/fire safety 
requirements for a building containing multiple major occupancies, the requirements related to the most 
restrictive major occupancy are required to be used, except as permitted by Articles 3.2.2.7. and 
3.2.2.8. For instance, if the ground floor area of a podium building contains both Group A2 (assembly) 
and Group E (retail) major occupancies, the applicable construction/fire safety requirements are 
required to be determined based on the most restrictive criteria of Subsection 3.2.2. relative to either 
occupancy type (typically, Group A2 is more restrictive than Group E). 

4.1.5 Article 3.2.2.7. Superimposed Major Occupancies 

Except as permitted by Article 3.2.2.8. and as required by Sentence 3.2.2.18.(2), in a 
building in which one major occupancy is located entirely above another major 
occupancy, the requirements in this Subsection for each portion of the building 
containing a major occupancy shall apply to that portion as if the entire building was of 
that major occupancy. 

If one major occupancy is located above another major occupancy, the fire-resistance 
rating of the floor assembly between the major occupancies shall be determined on the 
basis of the requirements of this Subsection for the lower major occupancy (see also 
Article 3.1.3.1.). 

Intent 1: To clarify that the requirements of Subsection 3.2.2., pertaining to the minimum fire-
resistance rating of floors for each portion of a building containing a major occupancy, are to be 
applied to that portion as if the entire building were of that major occupancy. 

Intent 2: To override the requirement of Sentence 3.2.2.6.(1) which states that the entire building 
must be constructed in accordance with the most stringent requirements of each of the different 
major occupancies in the building. 

The purpose of this requirement is to state that when determining the applicable construction/fire safety 
requirements for a building containing multiple major occupancies, and where those major occupancies 
are superimposed or located entirely above each other, the requirements for each major occupancy are 
permitted to be determined for each portion (or floor-by-floor) based on the entire building being of that 
major occupancy. This is a key requirement that permits mixed construction to be used on a floor-by-
floor basis (or as a podium design). 
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For instance, if the ground floor area of a podium building contains both Group A2 (assembly) and 
Group E (retail) major occupancies, the applicable construction requirements for a four- or six-storey 
Group A2 or Group E building will be noncombustible construction with 2-hour fire-resistance ratings. 
Based on the application of Article 3.2.2.7., the ground floor area (including the roof/floor assembly over 
it) is required to meet these construction requirements, while the construction requirements for the 
superimposed Group C residential occupancy above it would be permitted to be classified and 
determined separately. However, it is important to note that the building area and building height limits 
for the Group C occupancy would still be the overriding factor in determining the overall building 
massing, as discussed below. 

4.2 Application to Small Podium Building Designs 

It is noted that of the above requirements, the building height and area requirement of Article 3.2.2.5. is 
the most significant relative to podium buildings, since this Article effectively limits the construction, 
size, and height of a potential podium building design, based on the applicable building area of the 
podium-level footprint on the site. The current model building codes in Canada do not distinguish or 
provide any specific classification methods to facilitate podium building designs (unlike the model US 
building codes), and this results in a size/height limitation on a podium design to what we define as a 
“small podium building,” as noted in the Summary section. The other option to increase the overall 
size/mass of a potential podium building development is to incorporate firewall strategies to subdivide 
the project areas into smaller building areas that are within the maximum permitted building areas, as 
discussed in the Appendix VI Building Envelope Challenges/Conditions for Podium Structures 
section. 
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Figure 9 Small podium building design 

A building code analysis for two hypothetical four-storey and six-storey small podium buildings is 
illustrated in the following tables, in conjunction with the schematic code section provided below 
(information in bold indicates most restrictive criteria in terms of building area/height limits). 

4.2.1 Four-Storey Mixed-Use Small Podium Building Code Analysis 

Table 3 Building code limits for a four-storey mixed-use podium building 

Occupancy 
Classification 

Applicable 
Article 

Max. 
Bldg. 

Height 

Max. 
Bldg. 
Area 

Construction 
Type 

Floor 
Assemblies/ 

Occupied 
Roofs(1) 

Unoccupied 
Roofs 

Sprinklers 
Required 

A2 3.2.2.24. Up to 6 
storeys Any area Noncomb. 1-hour 0-hour Yes 

E 3.2.2.63. Up to 4 
storeys 1,800 m² Comb. or 

noncomb. 1-hour 0-hour Yes 

C 3.2.2.50. Up to 6 
storeys 1,800 m² Comb. or 

noncomb. 1-hour 0-hour Yes 
 (1) Constructed as fire separations. 
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In accordance with the applicable construction requirements and multiple major occupancy 
requirements outlined in the table above, it is feasible to construct a code-complying four-storey podium 
building, as follows (also refer to Podium Diagram in Figure 8 for a schematic section of this design): 

• up to 1,800 m² on the ground floor level (which dictates building area for the entire building per 
Article 3.2.2.5.) with Group A2 and Group E occupancies on the ground floor (noncombustible 
construction), and three storeys of Group C occupancy above (wood-frame construction). Note 
that if the ground floor area contains a Group E occupancy only, the entire building is permitted 
to be of combustible wood-frame or heavy/mass timber construction, due to the Article 3.2.2.63. 
construction classification permitting combustible construction up to 1,800 m². However, where 
Group A2 occupancies such as restaurants or public clubs may be introduced into a podium 
building design, the ground floor structure, including the floor assembly above, will be required to 
be of noncombustible construction (typically horizontal suspended concrete slab). This design 
arrangement is normally used by mixed-use building developers in order to maintain flexibility in 
the tenant leasing opportunities on the ground floor commercial level, over the life of the building. 

4.2.2 Six-Storey Mixed-Use Small Podium Building Code Analysis 

Table 4 Building code limits for six-storey mixed-use podium building 

Occupancy 
Classification 

Applicable 
Article 

Max. 
Bldg. 

Height 

Max. 
Bldg. 
Area 

Construction 
Type 

Floor 
Assemblies 
/Occupied 

Roofs(1) 

Unoccupied 
Roofs 

Sprinklers 
Required 

A2 3.2.2.24. Up to 6 
storeys Any area Noncomb. 1-hour 0-hour Yes 

E 3.2.2.62. Any 
height Any area Noncomb. 2-hour 0-hour Yes 

C 3.2.2.50. Up to 6 
storeys 1,200 m² Comb. or 

noncomb. 1-hour 0-hour Yes 
 (1) Constructed as fire separations. 
 

In accordance with the applicable construction requirements and multiple major occupancy 
requirements outlined in the table above, it is feasible to construct a code-complying six-storey podium 
building as follows (also refer to Podium Diagram in Figure 10 below for schematic section of design): 

• Up to 1,200 m² on the ground floor level, which dictates the building area for the entire building 
per Article 3.2.2.5., with Group A2 and Group E occupancies on the ground floor 
(noncombustible), and five storeys of Group C occupancy above (wood-frame).  
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Figure 10 Podium diagram of six-storey mixed-use 

The main difficulty and/or limitation in both of these schematic design examples is that the ground floor 
footprint defines the building area for all levels or major occupancies of the entire building. The building 
code definition of building area is: 

The greatest horizontal area of a building above grade within the outside surface of 
exterior walls or within the outside surface of exterior walls and the centre line of 
firewalls. 

For typical designs, the building area is dictated by the first storey or ground floor area of the building, 
and when this fundamental criterion is applied to each major occupancy (Group A2, E, or C) in 
accordance with Article 3.2.2.5., the building height and building area of the entire building is required 
to be used. 

The main point of the foregoing analysis for these small podium building designs is that these specific 
requirements create a disadvantage and limitation on the ultimate design of the building, since the 
permitted building area for combustible wood-frame construction (1,800 m² for four storeys and 
1,200 m² for six storeys) is required to be applied to the entire building. This creates challenges for the 
podium component of the building on larger urban or suburban sites, where the building area will likely 
exceed these areas, in which case firewall or alternative solution approaches will be, as outlined in the 
Alternative Solution Approaches for Complex Podium Building Designs section. 

4.2.3 Possible Use of Solid Wood/Timber Vertical Shafts 

Another point of interest relative to the wood-frame or timber podium superstructure design is that 
vertical circulation shafts (elevators and stairs) and other vertical elements are commonly being 
constructed of equal laminated wood or solid wood materials. These wood shaft designs are becoming 
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more common due to their structural and material characteristics being more compatible with the 
adjoining wood structures, as opposed to conventional structural shaft materials (such as masonry or 
concrete). Although vertical wood shaft construction is now typically being used on five- to six-storey 
midrise wood-frame residential projects in BC, this shaft construction is not common in other building 
types, especially those incorporating noncombustible podium construction. This is due to the fact that 
vertical shafts at the ground floor podium level would be required to be of noncombustible construction 
(concrete or masonry) under the current building code requirements, and these shaft systems are 
carried up vertically through the project as part of the structural system for the upper storeys. However, 
it is possible to transition from noncombustible to wood shaft construction under the applicable 
construction requirements, provided that the minimum fire separation rating requirements are 
incorporated in the vertical shaft assemblies (typically 1-hour fire-resistance rating on the residential 
floor levels). 

4.3 Application to Large Podium Building Designs 

4.3.1 Alternative Solution Approaches for Complex Podium Building Designs 

For the purposes of this guideline, a large podium building is one that does not directly comply with the 
applicable building area, building height, or construction classification requirements of 
Subsection 3.2.2., due to factors such as increased footprint of the overall commercial podium-level 
(ground floor commercial podium exceeds the permitted building area restricted by the wood-frame 
building components above), or sloping site conditions which may affect total building height measured 
from lowest grade (thus exceeding six storeys or 18 m building height overall). Another example of a 
large podium design would be a large podium footprint area (exceeding the maximum permitted 
building area) with multiple wood-frame building components superimposed above. An example of such 
a large or complex podium building design is provided in Photograph in Figure 11 (note both the large 
building area footprint and sloping site conditions prevail in this case): 
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Figure 11 Large podium building design 

As outlined earlier in this guideline, over the past 10 to 15 years, podium building designs have evolved 
to the point where alternative solution or code equivalency proposals are necessary, mainly due to the 
unique arrangement of superimposed multiple major occupancies and the limitations created by the 
existing building code requirements extending from the NBCC and the provincially adopted building 
codes. Unlike the IBC or other model building codes that have been developed in the US, Canadian 
building codes do not have special provisions for podium building designs, or for the adoption of 
horizontal firewall podium interfaces that would better address and facilitate a podium building design. 

Consequently, where a podium building design is contemplated, and that design will incorporate one of 
the following building code deviations or literal noncompliance issues relative to application of the 
Subsection 3.2.2., “Building Size and Construction Relative to Occupancy,” alternative design 
approaches in the form of either firewall subdivision strategies or fire protection and life safety 
alternative solution concepts, will need to be developed: 

• Where the building area exceeds that permitted by Subsection 3.2.2. (normally dictated by 
Group C residential classification 3.2.2.50., up to six storeys), a firewall strategy to subdivide 
building areas, or an alternative solution approach, will need to be implemented. 

• Where the building height exceeds that permitted by Subsection 3.2.2. (normally dictated by 
Group C residential classification 3.2.2.50., up to six storeys and up to 18 m to highest occupied 
storey) an alternative solution approach will need to be implemented (note that most Authorities 
Having Jurisdiction will not look favourably at increasing the total building height or the number of 
storeys unless there are specific circumstances such as sloping site conditions, and only to a 
limited extent, under the current provisions of the BCBC and NBCC). 
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• Where the overall podium building design involves a commercial podium level with a large 
footprint (exceeding the maximum permitted building area) and there are multiple superimposed 
wood-frame residential building components above it, an alternative solution approach will need 
to be developed to address multiple building construction, firefighter access, egress and exiting, 
and related life safety requirements, due to the complex nature of these large superimposed 
podium building designs. 

4.3.2 Firewall Subdivision of Podium Building Structures 

In order to effectively reduce the overall building area of a podium building design into building 
areas/volumes that are consistent with the construction requirements of Subsection 3.2.2., there are 
essentially two subdivision strategies that can be incorporated in a building design: the provision of 
vertical firewall assemblies extending through all storeys from the lowest floor level to the roof of the 
building, and provision of a horizontal concrete podium interface assembly that would need to be 
addressed as part of an alternative solution proposal to the local Authority Having Jurisdiction 
(discussed below). This is due to the fact that the applicable requirements of the building code only 
recognize vertical firewall assemblies as a permitted means of subdividing building designs into 
separate building areas, with the exception of the specific Article 3.2.1.2. references made elsewhere in 
this guideline. 

4.3.3 Vertical Firewall Construction to Subdivide Building Areas (Traditional Method) 

For a simple small podium building design where the largest footprint area may exceed the permitted 
building area (1,800 m² for four-storey Group C or 1,200 m for six-storey Group C, as illustrated 
previously), it would be possible to subdivide the overall building volume into two halves, such that each 
subdivided building area on either side of the firewall will comply with the maximum building area 
permitted. Refer to Podium Diagram in Figure 12 for an illustration of this building firewall subdivision 
concept. 

 

Figure 12 Podium diagram of six-storey mixed-use with vertical firewall subdivision 
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The detailed fire-rating, structural, and other related requirements for firewall construction are 
referenced in Subsection 3.1.10. of the BCBC or NBCC, and will not be repeated here. However, it is 
noted that firewall construction is required to extend vertically through all storeys of a building using 
fire-resistive 4-hour rated concrete or masonry materials for higher hazard occupancies (Group E or 
Group F occupancies) and either concrete, masonry, or special gypsum board assemblies having a 
2-hour fire-resistance rating for other lower hazard occupancies. Fire stopping of service penetrations 
or other openings in firewall construction between separated building areas is also required to be 
installed to a higher standard, with the provision of FT-rated fire stop systems and temperature-rise 
rated door assemblies in order to control the potential temperature rise on the unexposed side of the 
firewall assembly. 

Firewall construction must also be structurally independent from building assemblies having lower 
fire-resistance rating or structurally supported by building assemblies having at least the same 
fire-resistance rating, in order to avoid the potential for premature firewall collapse during a fire event. In 
some cases, vertical firewall construction is permitted to terminate on the underside of a horizontal 
concrete roof assembly having the same fire-resistance rating as the firewall construction, and this 
could be an appropriate methodology for subdividing the ground-level podium structure into smaller 
building areas, with multiple superstructure building areas above (superimposed wood-frame residential 
building components above fire-resistive commercial podium). Refer to Podium Diagram in Figure 13 
for an illustration of this building firewall subdivision concept. 

 

Figure 13 Podium diagram of six-storey mixed-use with vertical firewall subdivision to underside of 
podium interface only 

4.3.4 Horizontal Firewall Construction to Subdivide Building Areas (Alternative Method) 

As opposed to vertical firewall construction, the use of horizontal fire-resistive concrete assemblies is 
not a directly code-complying methodology for subdividing larger building areas or volumes, in 
accordance with the current requirements of the BCBC or NBCC. The only specific example of this 
within the context of the current Canadian building code framework is the previously referenced 
example of the Article 3.2.1.2. provision for considering a basement storage garage as a separate 
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building for the purposes of Subsection 3.2.2., which allows superimposed building areas to be 
classified separately. 

This horizontal building separation concept has been utilized on large complex podium design projects 
in the past, where the footprint of the podium level exceeded the permitted building area, or when large 
multibuilding arrangements on top of a horizontal podium interface were desired. As a result of the 
challenges associated with extending the vertical firewall construction through all levels of the building, 
an alternative concept can be provided to maintain an increased level of building 
performance/protection between the lower and upper components of the building. This alternative 
concept is very similar in application and extent as the Article 3.2.1.2. separate basement parking 
garage building approach, except that in the case of a podium building design, the substantial 2-hour 
rated horizontal concrete fire separation is located above the ground level/first storey of the building 
instead of the basement level (refer to Podium Diagram in Figure 14 for an illustration of this horizontal 
firewall concept).  

 

Figure 14 Podium diagram of six-storey alternative solution approach with horizontal firewall 
subdivision 

Since this building design approach is not directly referenced or contemplated in the applicable 
requirements of the Canadian building codes, this design approach would need to be proposed as part 
of an alternative solution concept in conjunction with the architectural, structural, electrical, and 
mechanical design of the project to the Authority Having Jurisdiction for review and approval. It is 
interesting to note, however, that this very same concept is incorporated and permitted as a code-
complying design approach under the applicable requirements of the IBC. 

Therefore, based on the adoption of this specific design approach in the IBC and the merits of this 
horizontal building subdivision concept relative to addressing the applicable fire protection and life 
safety objectives of the applicable Canadian building codes, it is concluded that this is a feasible, 
practical, and useful alternative solution methodology to facilitate the design of large of complex podium 
building designs. Specific issues or concerns expressed by Building and Fire Department officials 
relative to this alternative design approach for podium buildings are referenced and discussed below: 
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• Coordinated Fire Department access to the overall building areas (coordinated principal 
response point to entire project) is of utmost importance for responding firefighters and 
emergency responders for these complex building designs. Where multiple building areas are 
superimposed above a single podium level, the arrangement of vertical circulation facilities (exit 
or convenience stairs) and other access provisions need to be carefully considered so that 
firefighting and manual fire suppression efforts can be effectively implemented. 

• The provision of exterior occupied roof areas on top of the horizontal podium interface (roof 
areas above commercial podium level) may create opportunities for firefighters to access the 
exterior perimeter areas/elevations of the superstructure buildings, and this should be 
incorporated in the podium design where possible. In order to enable firefighting efforts for 
exterior building areas above the podium level, exterior standpipe connections or roof hydrants 
should be considered as a means of additional water supply for manual suppression to 
wood-frame building structures. 

• Egress and exiting systems for the podium superstructure building areas (wood-frame buildings 
located on top of commercial podium level) should be designed to be independent of the ground-
level exiting systems. Where multiple superstructure buildings are designed, egress/exiting 
systems should not rely on occupants’ crossing-over from one building area to another for the 
purposes of exiting (self-contained exiting systems for each superstructure building directed 
down and discharging to grade). 

• While vertical shaft construction on the upper wood-frame podium building areas can be of 
wood-frame construction, elevator/exit shaft construction and enclosures that extend down into 
the ground-level podium (of concrete or noncombustible construction) must be of equal material 
and equal fire-rating to that of the podium structure (typically 2-hour rated concrete or masonry 
construction). This will mitigate the potential compromise of fire separations around vertical 
shafts extending to the upper wood-frame podium building areas, and therefore reduce the risk 
of vertical fire extension from the lower separated building area to the buildings above. 

• Similar to the requirements for a vertical firewall, service penetrations and other service openings 
extending vertically between the ground-level podium building area and the wood-frame 
superstructure building areas above must be protected with a higher fire-rated fire stopping 
system having an FT rating equal to the fire-resistance rating of the horizontal assembly 
(minimum 2-hour – or 4-hour with Group E or F occupancies – FT-rated fire stopping systems for 
all service penetrations). In the event that unusual service penetrations or conditions exist that 
do not lend themselves to a conventional FT-rated fire stopping system, alternative fire-rated box 
or shaft enclosures around the openings may be possible instead. 

• Due to the increased building area/volume of larger podium building designs, and the additional 
fire safety issues associated with superimposed wood-frame building areas on top of a ground-
level podium structure, it will be necessary to ensure that fire alarm, fire detection, and fire 
suppression systems are well coordinated and complete. Fire sprinkler systems for large or 
complex podium building designs will need to be specified to meet the requirements of NFPA 13, 
“Installation of Sprinkler Systems,” including a recommendation for sprinkler protection of all 
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compartments, rooms, and spaces, including such areas as bathrooms, closets, exterior 
balconies, and accessible attic/roof spaces. 

• In addition, the fire alarm/detection systems to be designed for a large or complex podium 
building design, will need to be coordinated with the various building components, access points, 
and egress/exiting systems, such that the responding Fire Department has a clear and correct 
indication of which building area the alarm condition is originating from, and how they will most 
efficiently gain access to the source of fire alarm condition. Multiple response points and 
annunciation/control panel locations for complex multibuilding podium arrangements will need to 
be carefully considered and designed, and agreed to by the local Building and Fire Department 
officials, in order to be effective during a real fire alarm condition after project occupancy. 

4.3.5 Examples of Other Alternative Solution Concepts for Podium Buildings 

An early example of podium building design that was permitted in the City of Vancouver in the 1990s, 
was the four-storey wood-frame residential construction requirements of the VBBL, which resulted in 
the basis for developing an equivalency design approach to allow the design and construction of a 
one-storey noncombustible commercial podium level with three storeys of residential wood-frame 
construction above it (as a single building design). Additional fire protection and life safety measures 
utilized in this hybrid, mixed-use podium design approach included: 

• Independent exiting from the commercial/residential components. 

• Special treatment of vertical service penetrations through the podium slab (insulated 
noncombustible boxes for each penetration or group of penetration). 

• Increased fire stopping of service penetration criteria (2-hour flame and temperature-rise rated 
fire stopping systems). 

• Automatic pressurization of interior public corridors on residential levels. 

• Enhanced fire protection systems for the overall building based on NFPA 13 requirements. 

4.3.6 Case Study of Complex Podium Building Design 

As a case study of a recent podium building project example, the following section will provide a brief 
overview of a mixed-use, six-storey building design in Kelowna, BC. 



Guideline on Building Code Approaches for Podium Structures 

FPInnovations  BC Advisory Group on Advanced Wood Design Solutions  Page | 35 

 

Figure 15 Artist rendering of six-storey, mixed-use building in Kelowna, BC 

This building is located in downtown Kelowna on a confined site (0 lot side-yards) that has high water 
table conditions and, therefore, it is not possible to construct a below-grade parking garage below the 
existing grade level. The approximate area of the site (and ground floor building area) is 1,350 m², it 
has a building height of six storeys, and the major occupancies will be Group F, Division 3 and Group E 
on the first and second storey, Group D on third storey, and Group C condominium suites on the fourth 
to sixth storeys.  

The building code classification/concept for this project is illustrated in the following table, in conjunction 
with the schematic code section provided below (information in bold indicates most restrictive criteria in 
terms of building area/height limits). 

Table 5 Building code analysis for six-storey mixed-use podium building 

Occupancy 
Classification 

Applicable 
Article 

Max. 
Bldg. 

Height 

Max. 
Bldg. 
Area 

Construction 
Type 

Floor 
Assemblies 
/Occupied 

Roofs(1) 

Unoccupied 
Roofs 

Sprinklers 
Required 

D 3.2.2.51. Up to 6 
storeys 7,200 m² Noncomb. 1-hour 0-hour Yes 

E 3.2.2.57. Any 
height Any area Noncomb. 2-hour 0-hour Yes 

F3 3.2.2.75. Up to 6 
storeys 7,200 m² Noncomb. 1-hour 0-hour Yes 

C 3.2.2.45. Up to 6 
storeys 1,200 m² Comb. or 

noncomb. 1-hour 0-hour Yes 
 (1) Constructed as fire separations. 
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Figure 16 Podium diagram of six-storey mixed-use (alternative solution approach) 

As illustrated in the table above and Podium Diagram in Figure 12, in order for the upper three storeys 
of this mixed-use superimposed podium building to consist of combustible wood-frame construction, the 
building area is required to be limited to 1,200 m² (due to the application of the Article 3.2.2.5. building 
area criteria). 

Due to the fact that the actual building area exceeds 1,200 m² (actual 1,350 m²), the building design 
does not literally comply with the applicable building size and construction requirements of the BCBC 
and, therefore, an alternative solution approach has been developed to permit a three-storey 
noncombustible podium (2-hour rated concrete structure) with a three-storey combustible 
superstructure (1-hour rated wood-frame structure) above. The main alternative solution approaches 
and fire-protection mitigating measures that have been incorporated in the project design (beyond the 
BCBC requirements for acceptable solutions), are summarized below: 

• Concrete podium structure design with upgraded fire-resistance ratings for the podium levels, to 
improve the level of passive fire safety between the podium and upper superstructure levels. 

• Enhanced fire stopping system ratings for service penetrations between uppermost podium level 
and first wood-frame superstructure level (2-hour FT-rated fire stopping systems). 

• Upgraded sprinkler system design criteria for the lower podium levels (based on the hydraulic 
design/area criteria of NFPA 13) to improve the overall level of active fire protection for the 
project. 

• Sprinkler protection of exterior windows and building openings in the uppermost podium level 
(sprinkler water curtain systems) to mitigate the potential for exterior fire spread to the wood-
frame superstructure levels. 
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In terms of overall building code compliance, the acceptable solution option for addressing the project 
building area of approximately 1,350 m² would be to design a firewall into the building and thus, 
subdivide the project floor areas into separate building areas, each less than 1,200 m². However, due to 
the specific project design and relatively small project size, a firewall design was not practical to 
incorporate and, therefore, an alternative solution approach was necessary to achieve the project 
design objective. 

4.4 New Proposed Changes to National Building Code of Canada 2015 

The Joint Technical Group Code Committee of the Canadian Commission on Building and Fire Codes 
is currently reviewing proposed changes for the upcoming National Building Code of Canada 2015, 
which would, in effect, allow increased building area and height limits for combustible construction 
(wood-frame or heavy timber) in buildings of Group C and Group D occupancies. A summary of the 
proposed changes to the National Building Code of Canada 2015 is included as Appendix V to this 
guideline. 

The significant changes and/or benefits for future podium building designs incorporating wood-frame, 
heavy timber or other mass timber structural systems are as follows: 

• Increased building area and height permitted for Group C buildings (up to 1,500 m² building area 
for six-storey building height – an increase of 300 m² over the current BCBC requirements). 

• Increased building area and height permitted for Group D buildings (up to 3,000 m² building area 
for six-storey building height – currently Group D buildings of combustible construction are 
limited to four storeys only). 

• The most significant change and future benefit is the consideration of mixed uses also being 
permitted on the first and second storeys of six-storey wood-frame/timber building 
classifications – for Group C residential buildings, other permitted uses will include Group A, 
Division 2 (assembly), Group D (office), Group E (mercantile) and Group F, Division 3 (low 
hazard industrial [parking]). The Group D office building classification will permit the same uses 
and Group F, Division 2 (medium hazard industrial) on the first two storeys of the building. 

• The new proposed changes for these two new building classifications will also require the entire 
building to be protected with an automatic sprinkler system designed in accordance with 
NFPA 13. 

The above-noted changes to the National Building Code of Canada 2015 will, if incorporated, have a 
net positive impact on the future design and development of podium buildings incorporating 
wood-frame or timber structural systems. 

5 CONCLUDING REMARKS 

This technical guideline has been prepared at the request of FPInnovations, to provide an overview of 
and insights into the Canadian building code aspects and implications of a relatively new building type, 
the podium building structure. This building type is unique, as a podium building typically consists of a 
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ground-level massing of one to two storeys (normally of noncombustible construction), with two to four, 
smaller footprint storeys above it, which can consist of either noncombustible construction or, more 
commonly, combustible (wood-frame) construction, for reasons of economy.  

One of the main conclusions of this guideline is that modern building codes in Canada do not classify or 
distinguish podium buildings as a separate building type, which has some disadvantages. As a point of 
comparison, it is interesting and important to note that US model building codes (such as the IBC), 
incorporate multiple construction classifications, building areas, and height requirements, which allow 
and facilitate podium building designs of greater flexibility and size. For instance, the IBC permits a 
single-storey podium level of Type IA fire-resistive concrete construction (with sprinkler protection and a 
3-hour interface above it) to be unlimited in area, with multiple superimposed wood-frame buildings 
above it. This type of podium building design is generally not permitted under the Canadian building 
codes without the use of firewall subdivision strategies and/or complex alternative solution approaches 
being incorporated. 

The findings of this technical guideline have shown that podium structures are becoming more and 
more prevalent in the modern design and construction community in BC and other parts of Canada, 
especially in terms of delivering a relatively cost-effective and timely construction method for mixed-use 
developments in an urban or suburban setting. The primary uses that podium buildings are designed 
for include commercial/retail at grade level and residential occupancies above (other occupancy 
combinations are also possible). 

The main factor in delivering a cost-effective podium building design is to incorporate light wood-frame 
or heavy/mass timber systems for the upper levels of the structure; as a result, this is a key 
consideration and focal point of the guideline. Other construction types are certainly feasible for the 
ground-level podium (heavy timber or mass timber structure); however, the current building code 
requirements will limit the overall building area and height when these construction types are used. 
Alternative solution approaches are also regularly utilized in the architectural/building code consulting 
industry, in order to gain approval of podium building designs that may exceed the area and height 
limits of the current building code requirements. 

In addition to the above factors, the installation of automatic sprinkler systems for hybrid mixed-use 
podium structures will have a significant positive impact on the overall level of fire protection, life safety, 
and property protection of the completed projects. While the current building codes developed in 
Canada do provide some credit for sprinkler-protected buildings, the benefits of sprinkler protection for 
podium building designs should be examined further in terms of the applicable building area and height 
limits that are currently referenced (but do not actually contemplate or address hybrid or mixed-use 
building designs). The current IBC requirements are a good example of how sprinkler protection (and 
other factors) are embodied in the construction classification criteria, to better address and facilitate 
podium building designs with wood-frame superstructures above a horizontal podium interface level. 

This technical guideline has reviewed, discussed, and highlighted the building code aspects of podium 
structures, and concludes that podium building designs are becoming more prevalent for mixed-use 
urban and suburban developments. The benefits of wood-frame/timber construction used in conjunction 
with a noncombustible concrete ground-level podium make these buildings a cost-effective, feasible, 
and sustainable model for midrise structures incorporating multiple occupancies. The main conclusion 
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of this guideline is that podium structures are worthy of promoting in the Canadian design and 
construction community, including a recommendation for implementing possible code change proposals 
to facilitate podium building designs at the national level in the future. 
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Appendix I Guideline Review Ranking System1 
The following ranking system has been developed to monitor the status of the wood building design 
guidelines2 maintained by the BC Advisory Group on Advanced Wood Design Solutions (AGW):  

RANK DEFINITION 

# This is a draft document this is being circulated for review and comments. 

A This guideline is new and represents the best available evidence at this time.  It will 
be periodically reviewed to determine if it remains current. 

B This guideline was last reviewed on the date indicated and there have been new 
studies published since the guideline was developed.  However, the AGW 
determined that these studies are not sufficient to warrant changing the guideline.  
The information contained in this guideline provides the user with the best evidence 
available at the time the guideline was published.  Readers are encouraged to 
search the current literature as a supplement to using this guideline. 

C This guideline was last reviewed on the date indicated.  As a result of that review, 
the AGW determined that new studies have been published that warrant an update 
of the chapter/section of this practice guideline.  The AGW also determined that the 
remainder of the chapters/sections does not require updating and these 
recommendations remain current. 

D This guideline was last reviewed on the date indicated.  As a result of that review, 
the AGW determined that new data are available that are sufficient to potentially 
change guideline recommend and a full revision is warranted. 

E This guideline was last reviewed on the date indicated.  As a result of that review, 
the AGW decided it is outdated; however, it has been retained for historical and/or 
educational purposes.  These guidelines should be used with caution for design 
purposes. 

 

 

                                                 

1 This list was adapted from the Canadian Thoracic Society Policy and Evidence-Based Medicine, and the 
American College of Chest Physicians (ACCP) Guidelines Ranking System. 
2 Check fpinnovations.ca for the latest edition. 

https://d.docs.live.net/ad2b425c02eac006/Documents/FPInnovations%20Work/_Active/FII%202014-15/Closure%20Penetration%20Guide/fpinnovations.ca
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Appendix II Excerpts from the BCBC 2012 
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Appendix III VBBL No. 6134 Sentence 3.2.2.27.(4) 
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Appendix IV  Excerpts from IBC 2009 Section 509.2 
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Appendix V Evolution of Wood-Frame Midrise Provisions and Future 
Changes to NBCC 2015 
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Appendix VI Building Envelope Challenges/Conditions for Podium 
Structures 
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As outlined in this guideline, one of the main challenges associated with a typical podium building 
design from a building envelope design perspective is the superimposed arrangement of the podium 
level versus the superstructure levels above. Unless the upper and lower components of the building 
are vertically aligned, a podium building design will result in exposed horizontal roof assemblies (with 
finished interior spaces below) that will need to be carefully considered relative to drainage, thermal 
insulation, and water penetration to the building assemblies/occupancies below. In this regard, one of 
the main challenges (other than waterproofing) is the continuity and execution of proper thermal 
insulation for the horizontal podium level to vertical wall surface intersections. 

In addition, the wood-frame vertical wall assemblies of the superstructure that interface with the 
horizontal podium level will need to be well detailed in a manner that mitigates the potential for water 
migration, splashing, and other wind-driven moisture effects on the vertical wall assemblies over the life 
of the building – this is normally achieved with the inclusion of an upstand design or similar detailing 
that elevates the wood-frame structural assemblies above the podium slab level. 

Since many horizontal podium areas incorporate occupied spaces (exterior patios, landscaping 
features, etc.), regular and long-term inspection and maintenance of these critical building envelope 
assemblies, as well as membrane protection and podium drainage systems, will need to be established 
on a similar or more rigorous basis as roofing systems, since the horizontal podium interface will be 
expected to provide the same level of performance, except with the assumption of higher traffic and use 
in the case of an occupied podium area. Maintenance and monitoring of the podium interface building 
envelope assemblies during construction is also an important consideration, since these horizontal 
surfaces will be utilized as a work platform during exterior finishing of the building. Therefore the timing 
of podium roofing and waterproofing installation needs to be coordinated with other construction 
activities.1 

 

 

                                                 

1  Discussions with Mr. Mark Lawton, P.Eng., CEP, Morrison Hershfield Ltd, Burnaby, BC 
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VII.1 Executive Summary 

The development of multi-storey wood frame buildings supported on multi-storey concrete 
substructures has become more common in recent years. The seismic interaction of the concrete and 
wood frame building has been, however, largely ignored. In this report, a response spectrum analysis is 
performed on different analytical models of representative wood frame buildings supported on multi-
storey concrete substructures to investigate the interaction. 

The results indicate that there is at least a 10% increase in overall base shear demand on the multi-
storey wood frame building (superstructure) supported on the multi-storey concrete substructure 
(podium). For the case where the concrete substructure is only one-storey, however, the effect of the 
podium was negligible. In general, as the number of concrete floors in the podium increases, so does 
its period, and as a result, there will be more interaction between the podium and the superstructure 
during a seismic event. This interaction will result in an increase in storey shear demand for the wood 
frame building.  

VII.2 Introduction 

The structural system of a 4-storey light wood framing on top of a one storey concrete structure has 
been built successfully in North America for many decades. Over the last 20-30 years the number of 
parking requirements in cities, however, has increased, and so has the number of concrete levels 
below the wood frame building. Three levels of concrete floors, including two levels of parking floors 
below grade and one level above grade, with three or four levels of wood framing has become a 
common solution (See Figure 17). 

 

Figure 17  An elevation view of a typical wood frame building supported on a concrete substructure with 
parking levels below grade 

The recent BCBC code (2012) increased the number of allowable wood frame floors above ground 
level to six (18.5 m total height above grade plus maximum 5m eve height for the roof). Therefore, 
designers are already working on projects with 3 stories of concrete (two storeys below grade) and 
5 levels of wood framing. 

The traditional seismic design approach for buildings consisting of wood and concrete in combination 
involves treating concrete elements as a rigid foundation, and thus applying seismic forces on the wood 
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frame as if it were supported by the ground. The rationale has been the large difference between the 
strength and stiffness of wood diaphragms and shear walls as compared to the strength and stiffness of 
concrete walls and slabs. The seismic analysis approach has been consistent with the approach used 
to calculate the overall uniform vertical load from the wood frame on the concrete slabs below. Thus 
shears and overturning moments associated with the seismic forces from the wood frame building are 
applied to the concrete slab below in a similar manner as gravity loads. This rationale has generally 
been in line with the assumption that the smaller point/line loads from the superstructure will have no 
significant effect on the strong and stiff concrete podium below (for instance 8 to 12" thick concrete 
shear walls).  

This rationale stems from the fact that structural engineers generally assume that there is very little 
interaction between concrete and wood structures during a seismic event. As a result, there is little or 
no lateral force is to be transferred from the concrete podium to the wood framing above. This approach 
is believed to work well for buildings with short podiums (e.g. one storey of concrete) and up to 4 stories 
of wood.  

Equilibrium Consulting was part of APEGBC's coordinated study for 6 storey wood frame buildings. The 
results of this study indicated that the fundamental periods of 5 and 6 storey wood frame buildings are 
longer than the ones calculated according to the current BCBC empirical formula. The computed lateral 
deformations of an example building considered during the course of this study were also larger than 
expected. The study confirmed that the seismic behaviour of 4, 5, and 6 storey wood buildings using 
light wood framing needs to be examined in more detail. 

In this report, the results of the response spectrum analysis of typical multi-storey wood frame buildings 
supported on multi-storey concrete substructures (podium) are presented. Some suggested guidelines 
are presented for practicing engineers.  

Support and feedback was provided to our team during the course of this study by FPInnovations. 

VII.3 Scope of Work 

Our scope of work included the following: 

a) Develop analytical models of representative wood frame buildings supported on multi-storey 
concrete substructures, 

b) Determine the effective stiffness of representative wood shear walls using Appendix E of 
APEGBC Technical & Practice Bulletin, 5 and 6 Storey Wood Frame Residential Building 
Projects (Mid-Rise), March 1, 2011, 

c) Perform response spectrum analysis for a Vancouver site using NBCC 2010 procedure, 

d) Present the results of the analyses in combination with suggested guidelines for practicing 
engineers. 

Our primary purpose was to assess the interaction between the concrete podium and the wood frame 
superstructure by applying a seismic input to 2D coupled models. The effect of soil-structure interaction 
was not included in this study (i.e.: a stiff soil condition was assumed). 
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VII.4 Model Description 

2D computer models of wood and concrete shear walls were developed in the commercially available 
structural analysis program ETABS version 9.7, developed by Computers and Structures Inc. (CSI). 

The models consist of an equivalent 6m long concrete wall element representing concrete cores within 
the podium, and an equivalent 6m long wood wall element representing the stiffness of the wood shear 
walls that are distributed throughout the storey in a typical wood building. All wood shear walls were 
considered with ½” plywood, and different wood wall elements were used to represent different nail 
spacing (150mm and 75mm) and plywood applied to one side of the panel as well as both sides. 
Figure 18 illustrates 2D views of the representative computer models. 

The mass associated with each floor corresponds to typical tributary areas of the shear walls. The 
mass associated with the roof was considered to be about 1.35 kPa including 25% snow for a roof area 
of about 900m². The mass associated with the floors was considered to be 1.8 kPa for a floor area of 
about 900m².  

 

Figure 18  2D Models of wood and concrete walls, a) 3-storey concrete - 5-storey wood, b) 3-storey 
concrete - 3-storey wood, c) 1-storey concrete - 6-storey wood, 

d) 1-storey concrete - 4-storey wood 
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The response spectrum used corresponds to the Vancouver area, as per NBCC (2010). See Figure 19. 

 

Figure 19  NBCC 2010 response spectrum for Vancouver area 

In general, for wood buildings the initial distribution of lateral forces to the shear walls should be on the 
basis of an assumed flexible diaphragm (distribution is based on tributary area). It is also possible to 
distribute the forces to the shear walls by assuming a rigid diaphragm, including accidental torsion of 
5% of the building dimension and considering dynamic analysis. Running 3D models of wood buildings 
with both rigid and semi-rigid assumptions could result in storey forces that vary considerably between 
shear walls depending on the stiffness of walls across the floors. If the storey forces in walls change 
significantly (e.g. more than 20%), then this is an indication of torsional sensitivity within a floor plan 
and one needs to review the distribution of walls across the floor. 

VII.5 Analysis Results 

The most prevalent fundamental modes of vibration of the 2D model for a 3-storey concrete and 
6-storey wood building with the highest mass participation are presented in Figure 20. Also included in 
the figure at the bottom of each mode shape is the corresponding period (T) and modal participating 
mass ratio (MPM) for that particular mode.  
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Figure 20  Representative mode shapes, periods and modal mass participation for 3-storey concrete 
podium supporting a 5-storey wood building, 

It can be observed that the first mode attracts the highest mass participation with a fundamental period 
of 1.06 seconds. The code calculated period is 0.05(ℎ𝑛)0.75 = 0.58 seconds. It should be noted that the 
maximum period that can be used from dynamic analysis, according to NBCC 2010, is 
2 × 0.58 =1.16 seconds. 

The response spectrum analysis for this model resulted in an elastic storey shear of 1,150kN at the 
roof. Considering the three-storey concrete podium as a rigid base resulted in an elastic storey shear of 
1,050kN at the roof. The shear demand in the roof increased by about 10% when considering the effect 
of the concrete podium. For the storey below the roof the corresponding elastic shears with and without 
considering the effect of concrete podium were 1,720kN and 1,650kN, respectively, or an increase of 
about 6% in demand. The total elastic base shear for the 5-storey wood building was computed as 
2,700kN considering the effect of the podium, and 2,320kN without considering its effect. While the 
difference between the storey shears was as high as 10%, the total base shear demand increased by 
about 16% considering the effect of podium structure. The fundamental period of the 5-storey wood 
building considering a rigid base was only 1.04 seconds, or about 2% lower than that computed for the 
coupled concrete-wood model.  

For the 3-storey wood frame on 3-storey concrete podium, the increase in shear demand at the roof 
was about 10% when the effect of podium was considered. The increase in overall base shear for the 
wood building was about 10% as well. 
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For the 4-storey wood frame on a single storey concrete podium, the effect of podium was negligible. 
The fundamental periods of the wood building with and without the podium were computed as 
1.0 seconds and 0.97 seconds, respectively. The storey shears at the roof were similar with and without 
the podium structure. The base shear for the four-storey wood building including podium was about 2% 
higher than the base shear for the case ignoring the podium. 

VII.6 Guidelines – General 

The results of these simplified 2D models suggest that although the inclusion of the multi-storey podium 
in the model increases the fundamental period of the coupled system, it also increases the storey shear 
demand and overall base shear of the wood superstructure by at least 10%. For the case of one-storey 
concrete substructure where the fundamental period of the podium is quite small (e.g. less than 
0.05 seconds), the effect of podium is negligible. 

The following could be considered by practicing engineers: 

1. For two- or three-storey concrete podiums, increase the seismic demand by 10% for the wood 
superstructure, if ignoring the effect of concrete podium in the analysis. 

2. For a one-storey podium, neglect the effect of the concrete substructure and consider the top of 
podium as the ground level for the wood superstructure. 

3. In general, as the fundamental period of the concrete substructure increases, so does the effect 
of the podium in amplifying the seismic motions through the superstructure. It is suggested that 
if the fundamental period of the podium is more than 0.05 seconds, the effect of podium be 
considered in determining the storey shears and drifts for the wood superstructure. 

4. The effect of soil structure interaction, in general, increases the fundamental period of the 
coupled system, and as such, will increase the demand on the superstructure. For wood 
buildings supported on a one-storey podium that is in turn supported on piles, the soil structure 
interaction shall be taken into account. 

VII.7 Guidelines – Calculating Period 

Clause 4.1.8.11 of the BCBC permits the use of a rational method to calculate building period. 
Commercially available structural analysis programs can be used to determine the fundamental periods 
of wood buildings. Appendix E of APEGBC Technical & Practice Bulletin, 5 and 6 Storey Wood Frame 
Residential Building Projects (Mid-Rise), March 1, 2011, could be used to determine the effective 
stiffness of wood shear walls.   

The stiffness of wood shear walls depends on four parameters: 

1. Bending stiffness, 
2. Panel shear, 
3. Nail slipping, 
4. Hold-down slipping. 
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Appendix E of the APEGBC report indicated above provides ample information for calculating the 
stiffness of wood shear wall systems. 

The masses associated with each floor could be considered as lumped masses attached to joints at the 
top of wood shear walls modelled as SHELL elements. The properties of SHELL elements (e.g. F11, 
F22 and F12 corresponding to axial, bending, and shear stiffness of walls) could be modified to match 
the stiffness of the walls in the model to those calculated using Appendix E procedure. Once the 
stiffness of wood shear walls in each floor is assigned, then the dynamic analysis could be run. 

Due to nonlinear nature of nail slipping affecting the stiffness of wood shear walls, it may be required to 
re-run the dynamic analysis, including sensitivity analysis for the wood shear walls. 

VII.8 Guidelines - Boundary Condition 

The soil boundary condition at the base of concrete podium walls shall, in general, be included in the 
analysis as springs in the horizontal and vertical directions. The stiffness of soil in both horizontal and 
vertical directions shall be provided, as upper and lower bounds, by a geotechnical engineer. In cases 
where the base of the shear walls is anchored or tied to grade beams, then the base of the walls may 
be considered as fixed. 

The effect of the soil boundary condition could play a critical role in determining the fundamental period 
of a podium wood building, and consequently the magnitude and distribution of storey shear forces. 

For piled foundations the point of fixity of piles may be determined using p-y curves provided by a 
geotechnical engineer. The piles could then be included in the model as FRAME elements fixed at 
these points with appropriate lateral soil spring at the top. 

VII.9 Guidelines – Input Motion 

The NBCC provides spectral accelerations for select periods for a site class C at the ground level in 
various cities around the country. For cases where the concrete footings are embedded into the 
ground, it may be prudent to specify ground motions at the base of the foundation, accounting for 
kinematic interaction effects, which can cause reductions of ground motion translation and the 
introduction of rocking.  

In general the depth of concrete podium structures in the ground is limited to one or two stories, and as 
such, the effect of subterranean levels in altering the input motion (e.g. response spectrum) might be 
ignored and motions applied at the base of the foundation. For cases where geotechnical information 
indicates otherwise, including piled foundations, a sensitivity analysis could be carried out to determine 
the effect of altering input motions. 

VII.10 Guidelines – Force Reduction Factors (𝑹𝒅 and 𝑹𝒐) 

Once the elastic storey shears are determined for the flexible wood superstructure, appropriate 𝑅𝑑 and 
𝑅𝑜 factors can be applied for the design of wood shear walls (e.g. 𝑅𝑑 = 3 and 𝑅𝑜 = 1.7).  

The concrete podium shall be designed to essentially remain elastic under seismic forces. Typically 
engineers assign conventional force reduction factors of 𝑅𝑑 = 1.5 and 𝑅𝑜 = 1.3 to concrete cores, but in 
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general, the concrete elements should be designed for an elastic shear corresponding to the 
overstrength capacity of the wood shear walls above, plus inertia from the concrete mass 
corresponding to 𝑅𝑑𝑅𝑜 = 1. In general, it is not desirable for structures with low periods of vibration 
(e.g. less than 0.1 seconds) to undergo nonlinearity, as displacement demands could considerably 
exceed that of elastic response (refer to discussions in literature on equal energy concept for short 
period structures).  

All connections between the wood shear walls and the suspended concrete structure below, including 
tie downs, shall be designed for the overstrength capacity of the wood shear walls. This means that 
moments and shears applied to the supporting structure shall be based on capacities determined with 
𝜑𝑤 = 1.0 and 𝜑𝑠 = 1.0 with 𝑅𝑜 considered as 1.0. 
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