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Figure 13.21.7 Load contours for constant £, on failure
surface Ss (from Bresler [13.55]).

Bresler [13.55] suggests that it is acceptable to take o, = a, = a; then

Mnx>a <Mny)u
—=] + =1 (13.21.8)
(MOx M,

which is shown graphically in Fig. 13.21.8.

In using Eq. (13.21.8) or Fig. 13.21.8, however, it is still necessary to have a
value of a that is applicable to the particular column under investigation. Bresler
[13.55] reported the calculated values of & to vary from 1.15 to 1.55.

For practical purposes, it seems satisfactory to take a as 1.5 for rectangular
sections and between 1.5 and 2.0 for square sections. '

Load Contour Method—Parme Approach* The approach described here-
in has been developed by Parme ét al. [13.58] as an extension of the Bresler
load contour method. The Bresler interaction equation (13.21.8) is assumed to

-be-the basic strength criterion to-define the typical load contour representing the -

intersection of the failure surface S, (Fig. 13.21.7) with a horizontal plane at a

*This approach may also be referred to as the Portland Cement Association (PCA) method since
Reference 13.58 is also available as PCA Advanced Engineering Bulletin No. 18.
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load contour method. The Bresler interaction equation (13.21.8) is assumed to

be-the basic strength criterion to define the typical load contour representing the -

intersection of the failure surface S, (Fig. 13.21.7) with a horizontal plane at a

*This approach may also be referred to as the Portland Cement Association (PCA) method since
Reference 13.58 is also available as PCA Advanced Engineering Bulletin No. 18.
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Birzeit University
Faculty of Engineering and Technology
Department of Civil and Environmental Engineering
ENCE 436 Reinforced Concrete Design 11

Biaxial Bending — Basic Mechanics

Homework 2 Due whenever we meet again, InshAllah

1. A beam extends over a simple span of 10 m and supports a uniformly distributed
load of 5 tons per meter. The load is applied at an angle of 30 degrees from the vertical
and passes through the centroid of the x-section. For a section at midspan and
neglecting self-weight, determine the location of the neutral axis, the angle it makes
with the vertical, and the maximum stress (in kg/cm% or t/em?) for each shape.

The shapes are as shown.

a. b. c.
/ o
2 Canm L0 L 30 om
{0 s I
i
;gf? “C} Lotvier ;
|
10 b

2. Repeat your work if the beam is additionally acted on by an axial force of 370 ton.
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Birzeit University
Faculty of Engineering and Technology
Department of Civil and Environmental Engineering
ENCE 436 Reinforced Concrete Design 11

Biaxial Bending — Design

Homework 3 Due whenever we meet again, InshAllah

Design a square, tied, short column to support an axial load Pu = 390 ¢, in addition to two
biaxial moments Mux = 95 t.m, and Muy =35 t.m.

Use fc’ = 35 MPa (note that B, = 0.80)

fy = 420 MPa

@ 30 longitudinal bars distributed along all four faces
D 10 ties

Use the charts for the design.
Check your final design using statical equilibrium and the Bresler formula.



