Plastic Behavior in Simple Tension and Compression
Monotonic Loading
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stress-strain diagram in simple tension. Monotonic loading
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Modeling of Uniaxial Behavior in Plasticity
Simplified Uniaxial Stress-Strain Relations
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Ex.1 Consider a rigid horizontal beam suspended ~ L
to the roof by three identical bars as indicated on : i y
the figure. If the load W Increases in magnitude. Y[ 4[] SL
Determine the evolution of W to the total collapse. o "X
Solution: [ 4
Eq. Eqgs.
Fl —+ Fz —+ F3 — W (1) & 3F1 + Fz - F3 = O (2) NN AN AN \‘\b \
Ay + A
Comp. Eq. A,=— > 2 = A —2A, +A;=0(3)
An) A7) As)
Beh. Egs. L / -
EA; 0ol . 0ol
Fi = Ai ,lf AlS or Fi= O'OAi,lf Ai>
. -, - EA Y X
Elastic Phase: 435 all dls ja g — 270 5
, . l ) o T A, F
A 1
Al:ﬁFl' AzzﬂFZ» A3=ﬁ1:3 ‘ Eq. (3) A *
W

= F; —2F, + F3 = 0 (3") Solving with (1) & (2) to get F; = 0.0833W,F, = 0.333W, F; = 0.583W
End of Elastic Phase When - Leie 45 jall Al je 4leS : Max(F;) = Aoy = F3= Agy= 0.583W = Ady = W, = 1.7144a,
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Plastic Phase: 43 salll s ya
= W > Wl = 1714‘140'0 &F3 = AO'O

Eq. EQs.
F1+F2+AO-0:W(4‘) & 3F1+F2_A0-0=0(5)

Solving with (4) & (5) to get
w 3W
F1=_7+AO-O & FzzT—ZAO-O

s 3W
Total Yielding when: F, = —~ — 240y = Adg

:>WC=2AO'0
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Ex2. Consider a rigid horizontal beam suspended to
the roof by two different bars as indicated on the
figure, and rotates about the shown hinge by a small
angle &, under the action of a moment M, applied at
the hinge. If the moment M increases in magnitude.
Determine the evolution of M to the total collapse.

Solution:
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