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to those who have the appropriate degree of experience to use and apply its contents, and CSA Group accepts no responsibility whatsoever
arising in any way from any and all use of or reliance on the information contained in this document.

CSA Group is a private not-for-profit company that publishes voluntary standards and related documents. CSA Group has no power, nor does it
undertake, to enforce compliance with the contents of the standards or other documents it publishes.
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inventions and trade secrets that may be contained in this document, whether or not such inventions and trade secrets are protected by
patents and applications for patents. Without limitation, the unauthorized use, modification, copying, or disclosure of this document may
violate laws that protect CSA Group’s and/or others’ intellectual property and may give rise to a right in CSA Group and/or others to seek legal
redress for such use, modification, copying, or disclosure. To the extent permitted by licence or by law, CSA Group reserves all intellectual
property rights in this document.

Patent rights

Attention is drawn to the possibility that some of the elements of this standard may be the subject of patent rights. CSA Group shall not be
held responsible for identifying any or all such patent rights. Users of this standard are expressly advised that determination of the validity of
any such patent rights is entirely their own responsibility.

Authorized use of this document
This document is being provided by CSA Group for informational and non-commercial use only. The user of this document is authorized to do
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e search and browse this document; and

e print this document if it is in PDF format.

Limited copies of this document in print or paper form may be distributed only to persons who are authorized by CSA Group to have such
copies, and only if this Legal Notice appears on each such copy.
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8.2.2

The element stiffness used in the elastic analysis may be based on the secant modulus of the concrete and
the entire concrete cross-section, ignoring the reinforcement. In lieu of these gross stiffness values,
procedures involving reductions in local stiffness to account for the influence of cracking may be used.

8.2.3

The sectional deformations throughout the structure that are caused by imposed deformations may be
assumed to have the values determined from an elastic analysis. The resulting sectional forces caused by
imposed deformations can be determined by multiplying the sectional deformations by the appropriate
secant sectional stiffness.

8.2.4

For structural elements exposed to direct water pressure on the concrete surface, the influence of water
pressure penetrating a crack on the magnitude of the sectional forces shall be taken into account. In lieu of
determining the depth of penetration, the section may be checked for the two limiting cases of no
penetration and full penetration.

8.2.5

For structures or portions of structures where second-order effects are significant, the influence of
displacements and geometric imperfections shall be accounted for when sectional forces are determined.
The stiffnesses used in the analyses should reflect the distributions of stiffnesses anticipated under the load
combinations corresponding to the limit states in question.

8.3 Determination of factored sectional resistances

8.3.1

The factored sectional resistances shall be calculated using the factored material stress-strain relationships
shown in Figure 8.1.

8.3.2

The factored sectional resistances of elements that can be regarded as beams, columns, ties, or struts shall
be determined using the procedures described in CSA A23.3. However, elements loaded by direct water
pressure on the concrete surface shall be designed for the full shear force at the face of the support.

8.3.3

The factored sectional resistances of slab or shell elements subjected to the sectional forces shown in

Figure 8.2 may be determined using the procedures described below:

(@) It may be assumed that the in-plane concrete strains, ¢, ¢, and g, vary linearly over the thickness of
the element.

(b) It may be assumed that the strain in a reinforcing bar is equal to the strain in a fibre of concrete
adjacent to and parallel to the bar.

(c) It may be assumed that the strain in a prestressing tendon is equal to the strain in the adjacent
concrete fibre plus the difference in strain between the tendon and the adjacent concrete fibre. This
difference in strain can be determined from specifics of the prestressing operation and may be
assumed to remain constant throughout the life of the structure.

(d) The stress in reinforcement may be determined from the calculated strain by using the factored
uniaxial stress-strain relationship appropriate for the reinforcement.

(e) The principal stresses in the concrete may be calculated from the principal strains by using the
factored multiaxial stress-strain relationships of concrete.

Notes:

(1) The factored sectional resistances are the highest values of the sectional forces for which a valid strain state can be
found.

(2) Avalid strain state is one in which the stress resultants found by integrating the resulting stresses over the section faces
balance the applied sectional forces.
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Factored material stress-strain relationships
(See Clause 8.3.1.)
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