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UNDERSTANDING THE WIND PROVISIONS OF THE 2015 NATIONAL
BUILDING CODE OF CANADA (CNBC) – COMPUTING FORCES
The computation of wind forces when using the National Building Code of Canada differ from
those used by the IBC in that they are wind pressure based, rather than wind speed based.
Also, to those of us used to working in I-P units, the input data, which is provided in S-I units,
needs to be converted to the proper I-P units as part of the analysis process.
The basic Wind design equation used in the CNBC looks like this:
P = Iw * q * Ce * Ct * Cg * Cp
Where:
Iw is the Wind based importance factor
q is the reference Wind pressure
Ce is the exposure factor
Ct is the topographic factor
Cg is the gust factor
Cp is the external pressure coefficient
In an effort to make this simple, we can look at the terms one at a time.
Iw is the Wind importance factor. Unlike the IBC, where there are different wind maps that are
to be used based on the building use, the CNBC code uses one set of wind pressure values and
applies to it a factor based on building criticality. These range from .8 to 1.25 and are listed in
Table 4.1.7.3.
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q is the reference wind pressure for the location in question. The source of this data is Division
B, Appendix C, Table C-2 for every significant town in Canada. The column of interest in this
table is the one labeled 1/50. The number that is displayed there is the pressure in kPa. (If you
are metrically challenged as am I, the number can be converted to psf by multiplying it by
20.88.)
Ce, the exposure factor is based on the roughness of the surrounding terrain as well as the
elevation above grade of the vertical centroid of the exposed component being evaluated.
For open terrain (when adjacent to a lake for example) the Ce factor is equal to (h/10)0.2
where h is in meters. There is a minimum screen on this number that is equal to 0.9
For rough terrain (where the structure is surrounded by trees, buildings, etc., for a
minimum of 1 km (or 20 times the height of the structure, whichever is greater)) the
governing equation is 0.7 * (h/12)0.3. Again h is in meters and in this case the minimum
screen value is 0.7.
For exposures in between these extremes, linear interpolation can be used as long as it
is performed in a justifiable fashion.
Ct is the topographic factor. If any grades of significant length and a slope of greater than 1:10
are adjacent to the structure containing the equipment being evaluated, there are multiple
parameters involving the shape of the feature and the elevation of its rise that can impact this
factor. This becomes relatively complex and should this be the case, section 4.1.7.4 of the code
should be consulted. If this is not the case, the coefficient should be set to 1.0.
Cg, the gust factor, is assumed to be 2.5 for equipment and cladding.
The Cp factor addresses positive and negative pressures on the various sides of a component.
When working with an exposed piece of equipment, if the positive and negative pressures both
are generating loads in the same direction, they need to be considered simultaneously.
Unfortunately, the factors for equipment are not clearly spelled out in the code, however, the
section that appears most to fit is 4.1.7.5 (4) which deals with cladding and secondary structural
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elements that support the cladding. The factors listed here are generally greater than those
used in the preceding sections 4.1.7.5 (2,3) which deal with the main structural system, so if
anything, the results should be conservative.
In section 4.1.7.5 (4a) it is indicated that external pressure factors of +/- 0.9 must be
considered. As these factors are additive, the combined wind load factor for horizontal
loads would be 1.8.
In section 4.1.7.5 (4c) an upward external pressure factor of -1.0 for the central area of
the structure is indicated. This covers all of the building roof area except for a perimeter
band that is 10% of the building width wide. If located in the band, an upward pressure
factor of -1.5 should be considered.
Combining these factors will result in both a maximum horizontal pressure and a maximum
vertical pressure that can be applied to the components being restrained. To convert this to a
force, the horizontal and vertical pressures need only be multiplied by the exposed face area
(for horizontal loads) or by the exposed plan view area (for the vertical load) of the equipment.
Note that forces acting in the horizontal plane can be substantially different as the wind acts
along the short or long axis of the equipment.
When evaluating the anchorage, both the horizontal and vertical loads should be considered to
act simultaneously.
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VISCMA is a non-profit association representing the manufacturers of seismic restraint, vibration isolation and
noise control equipment. The primary objectives of the organization are to educate the construction industry on
the proper use and application of vibration isolation and seismic restraint and to develop standards to continually
improve the industry.
In partnership with FEMA and ASCE, VISCMA also publishes three Seismic Installation and Inspection Manuals
designed to assist field personnel.
The association office is located at 994 Old Eagle School Road, Suite 1019, Wayne, PA 19087-1866 and can be
reached at 610-971-4850 or info@viscma.com.

Version Date: 5 September 2018

Page 3 of 4

Vibration Isolation and Seismic Control
Manufacturer’s Association
994 Old Eagle School Road -- Suite 1019
Wayne, PA 19087-1866
www.viscma.com

NOTICE OF DISCLAIMER: This article and its contents are intended to serve only as an informational resource for
the reader or user. VISCMA, its officers, directors, employees, authorized representatives, agents and assigns
make no representations or warranties of any kind or nature, either express or implied, with regard to the
contents of the article and to the fullest extent permitted by applicable state law, disclaim any and all liability for
damages or losses of any kind or nature to person(s) or property whether arising under contract, tort, negligence,
strict liability or any other theory of law, including direct, indirect, incidental, consequential or punitive damages,
attorneys’ fees or costs, arising out of or relating to the use of, inability to use, or reliance upon the contents of the
article. This disclaimer shall not in any manner impact or affect the terms and conditions of any manufacturers’
warranties, if any.
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