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Recall Moment-Curvature Relationship
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What if the moment
equation is not continuous?
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What if we had a mathematical
switch that we could integrate?

We could formulate a discontinuous
function as a continuous one!
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Macaulay’s Step Function

f (2)=[z-a]' [or (z_ay‘}

Such that when: /< a
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Macaulay’s Step Function

Examples
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Macaulay’s Step Function

Examples (cont)
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Example Problem

Using Macaulay’s step functions, determine
the deflection at L/2 (flexural rigidity = EI)

Equilibrium:
SF' =R, +R, =P

> M, =Pa=R,L

Macaulay Moment Function:

(always on)
M =R,[z-0]-P[z-a]+Ry|
Pb
% __ 5 _
TUDelft C2-Pl-al

-

a ‘l‘Pb_|

%

A
L /

=
F

BD:

"]

0 (always off)

L]




Example Problem (cont) [7* | 'l‘P )
Moment-Curvature: :
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Boundary Conditions A=—(L-b?)

@z=0,v=0; ..B=0 /

@z=L v=0; - 0=- Pb +E(L—a)3+AL
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Example Problem (cont)

Displacement at L/2:

Oifa=1L/2
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