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PLANNING & DEVELOPMENT SERVICES ADVISORY

Post Frame (Pole Barn) Construction

Purpose

Post-frame (pole barn) construction was traditionally used for agricultural (farm) buildings, but its use
has expanded rapidly in urban areas for non-agricultural applications such as office buildings, industrial
facilities, and assembly buildings. The National Building Code (NBC), requires wood design to conform to
CSA 086, Engineering Design in Wood. However, CSA 086, does not provide a complete design method
for post-frame construction, particularly for roof diaphragm and shearwall systems without sheathing,
as well as for embedded posts. Rather than requiring a formal alternative solution for each post-frame
building, the sealed drawings shall include sufficient details to identify the design methods and criteria
being utilized. This advisory and accompanying appendix provides guidance to support applicants and
designers in ensuring compliance and structural integrity.
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Figure 1: Simplified diagram of a post-frame building. Some components such as permanent roof
truss bracing and interior finishes are not shown.

Lateral-Loads-Resisting System

Roof and ceiling diaphragms resist lateral (side-sway) forces by acting as large, stiff plates that transfer
loads from wind or earthquake to wall posts and/or shearwalls.

Diaphragms made from sheathing materials such as plywood and OSB are well-documented, but less

information is available on wood-framed, metal-clad diaphragms, which are widely used in the post-
frame building industry.
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This portion of the advisory provides some basic information about two lateral load resisting systems
(see the following sections):

e Diaphragm-Shearwall Resisting Systems, and

e Post-Frame Resisting Systems.

Design Note: As part of the submitted designs, designers shall include details demonstrating one of
the following approaches for resisting lateral loads:
e A) Where relying upon diaphragm-shearwall resisting systems: details showing that the
diaphragms are sufficiently stiff (diaphragm-shearwall resisting system). See the Appendix
for more information; OR

e B) Where the diaphragms are not sufficiently stiff: details confirming that the posts have
been designed to provide lateral resistance for the building (post-frame resisting systems).

Diaphragm-Shearwall Resisting Systems

A shearwall is any interior or exterior wall that provides measurable racking resistance. Most of the load
acting on a diaphragm is transferred to the foundation by shearwalls orientated parallel to the direction
of the applied load.

Figure 2 illustrates how wind load applied to a sidewall is transferred through the roof diaphragm to the
end shearwalls and an interior shearwall. Conversely, when wind load is applied to the end wall, the side
walls serve as shearwalls, transferring the load from the roof diaphragm to the foundation system.

A typical metal-clad roofing system without sheathing beneath is considered a flexible roof diaphragm;
therefore, the design of the posts requires the posts to contribute to resistance of lateral forces.
However, when the diaphragm stiffness is significantly greater than the stiffness of interior post frames,
the designer may assume that the diaphragm and shearwalls are infinitely stiff (see Appendix for more
details on this topic). Under this assumption, 100% of the applied eave load is transferred by the
diaphragm to shearwalls, and none of the applied eave load is resisted by the frames (posts). Since all
eave load is assumed to be transferred to the shearwalls, no special analysis tools or design tables are
required to determine load distribution between diaphragms and post-frames.
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Figure 2: Example of diaphragm action in which the roof diaphragm transfers the load to three
shearwalls — one interior and two exterior walls.

Post-Frame Resisting Systems

When a load is applied perpendicular to a structure’s sidewall, the posts may provide lateral resistance.
The amount of load an individual post-frame transfers to the foundation depends on: (1) the in-plane
shear stiffness of the diaphragm, and (2) the relative racking stiffness of the post-frame compared to
other post-frames and shearwalls.

If a diaphragm is designed with high shear stiffness, diaphragm action is enhanced, allowing it to
transfer loads from post-frames with low racking stiffness to shearwalls and post-frames with higher
racking stiffness. However, if the shear stiffness of the diaphragm is relatively low then load transfer is
minimal, and the structure behaves more like a series of independently acting post-frames.

Other Important Topics for Post-Frame (Pole Barn) Buildings

The remainder of this advisory goes through a variety of topics that are important to consider in the
design of post-frame (pole barn) buildings. The designer shall ensure that each item specifically
requested to be shown on the design drawing is included (these are indicated under each section where
there is a ‘Design Note’). Additional details are available in the Appendix.

Light-gauge Steel Cladding Diaphragm Tables (CSSBI-B18-16)

As mentioned above, NBC and CSA 086 do not provide guidance for design of diaphragms and
shearwalls that utilize steel cladding. However, the Canadian Sheet Steel Building Institute has a
document titled Light-gauge Steel Cladding Diaphragm Tables (CSSBI-B18-16), which is often utilized in
the design of such buildings. More details on this subject are provided in the Appendix.
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Design Note: As part of the submitted designs, if steel cladding is being used to create a
diaphragm, the sheet steel and fastening specifications must be clearly identified on the sealed
drawings, and the drawings shall clearly reference the standard being followed for the design.

Shearwalls

A significant portion of the shear forces in roof and ceiling diaphragms is transferred to the building
foundation through shearwalls. In many post-frame buildings, only the exterior walls (end walls and side
walls) are available for this purpose. However, where present, interior partition walls can be designed
to transfer additional shear. Designers shall account for impacts due to openings in walls. Designers shall
also design for necessary hold-downs for shearwalls.

Design Note: As part of the submitted designs, ensure all shear walls are clearly identified. Also,
ensure that hold-down devices are clearly identified, where required, in the sealed design
drawings.

Posts

The function of the wood post is to carry axial and bending loads to the foundation.

Posts are typically embedded in the ground or attached to concrete piles. Any portion of a post that is
embedded or exposed to weather must be pressure-treated with preservative chemicals to resist decay
and insect damage.

Design Note: the submitted sealed drawings shall clearly identify/confirm the following (see the
Appendix for further discussion on each topic):

e Ke factor (effective length factor): Use a minimum of 2.2 unless otherwise justified by

engineering rationale.

e P-A effects: Show that these have been accounted for.

e Truss to Post Connection Details: Must be included on drawings.

e Column construction/splice details: Must be shown on drawings.

e Wet service condition factor (Ksc): Confirm its use for embedded posts.

Foundation and Soil Conditions

The design of foundations shall be based on a subsurface investigation (geotechnical report) conducted
in accordance with Section 4.2 of National Building Code (NBC) Div. B. However, presumptive load-
bearing values from Table 1806.2 of the International Building Code (IBC) will be accepted, provided
that the engineer’s assumptions are justified and the engineer has sufficient local experience, as per
NBC Clause 4.2.4.1.(1)(b). This table has also been provided here for easy reference:

TABLE 1806.2 PRESUMPTIVE LOAD-BEARING VALUES

CLASS OF MATERIALS VERTICAL LATERAL BEARING LATERIAL SLIDING
FOUNDATION PRESSURE RESISTANCE
PRESSURE (psf) | (psf/ft below natural grade) | Coefficient | Cohesion
of friction? (psf)®

1. Crystaline bedrock 12,000 1,200 0.70 _

2. Sedimentary and foliated 4,000 400 0.35 _

rock

3. Sandy gravel and gravel (GW 3,000 200 0.35 _

and GP)

July 2025



N REGINA

4. Sand, silty sand, clayey sand, 2,000 150 0.25
silty gravel and clayey gravel
(SW, SP, SM, SC, GM, and GC)
5. Clay, sandy clay, silty clay, 1,500 100 130
clayey silt, silt and sandy silt
(CL, ML, MH, and CH)
For SI: 1 pound per square foot = 0.0479 kPa, 1 pound per square foot per foot = 0.157 kPa/m
a. Coefficient to be multiplied by the dead load.
b. Cohesion value to be multiplied by the contact area, as limited by Section 1806.3.2

Design Note: If using Table 1806.2 from IBC for pole-building designs in Regina, Class 5 shall be
used. If higher values are desired, a geotechnical investigation report shall be provided to
validate. The drawings shall clearly identify the geotechnical parameters used, cite the source
(e.g., IBC Table 1806.2 or a geotechnical report), and confirm that total foundation settlement
does not exceed 25 mm.

Fire-resistance rating (UL Design No. V304)

Finding fire-rated wall assemblies for post-frame buildings can be a challenge, due to its unique
construction. In 2015, the National Frame Building Association successfully designed and tested a load-
bearing fire separation for post-frame construction that can achieve fire-resistance ratings of 1, 2 or 3
hours (UL Design No. BXUV.V304). This design uses wood columns, wood framing and multiple layers of
5/8” thick fire-rated gypsum board applied to each side of the wall face. This design permits the columns
to be embedded in the ground or surface-mounted on masonry or concrete.

For exterior walls, the 5/8-inch thick fire-rated gypsum board is applied only to the interior face of the

wall.
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Figure 3: UL Design No. BXUV.V304 Installation
Roof Trusses

The designer should consider the following general topics for truss designs (see Appendix for more
details on these topics):
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Chemical treatment impacts
Wet Service Conditions:
o Wet service conditions refer to environments where materials are exposed to moisture
during service, such as in salt/sand storage facilities.
o Note that G90 galvanization is omitted from consideration because it may not be
suitable for use in wet service.
e Long-span trusses (clear spans larger than 24.4m (80’-0”) and 30.5m (100°-0”)) shall be designed
for dry service conditions only.

Design Note: the sealed structural drawings for the building shall clearly identify the criteria to be
followed by the truss designer.

Conclusion

This advisory serves to streamline the review process and promote safe, code-compliant post-frame
construction. Designers are encouraged to refer to the Appendix and cited references to ensure a
complete and accurate submission.

References

e Post Frame Building Design Manual (NFBA)

e Light-gauge Steel Cladding Diaphragm Tables (CSSBI-B18-16)

e International Building Code (IBC 2024)

e Truss Plate Institute of Canada (TPIC) Technical Bulletins

e Basic Fire Wall Provisions for Post-Frame Construction by Ronald L. Sutton
e UL ProductiQ.

For more information on Building Permits, Building Safety or Zoning Information, please visit
Regina.ca or contact Service Regina.
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