Structural Mechanics 2.080 Recitation 4 Semester Yr

Recitation 4

4.1 Find the max. P that this beam can support without

yielding.
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R, = Pcosft

R, = Psinf (4.1)
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In general, o, = + TZ (eqn. 4.47).
-~

axial force  bending

(1=

In this case:

N = Pcosf
A= h?
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M(z) = —Psin0L(1 — d

Axial component is constant along length and height, =

Bending component is maximum tension at x =0, z = —5:

PsinfL(—-%) 6PsindL

Ub: =
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Pcosf 6PsinfL
=0gzz,max = 72 + e

P L
First yield occurs when 0.4 maz = 0y: ﬁ(cos 0 + 6sin Gﬁ) = oy.

2
oyh

~ cosf +6sin6(L/h)

* What is the ratio of the 2 stress components?
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Example: if 6 = 45°, L = 20h — = —
- Obending 120
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4.2 Compare the max. shear stress in this beam to the max.
tensile stress.

% Recall that shear stress 0., is a parabolic
1 T function of z (eqn. 4.55)
3V 22
w2(2) = — |1 — —— 4.
S o) =5 [\ Gp] 09
LN
GXE cz:

In our case, V = Psinf

3 Psinf
0z, is max at z = 0, constant W.R.T. 2 — 042 maz =

T2 R
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Ozx,maxr = ﬁ(COSG + 6sin Qﬁ)
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Same example: = —— ~(.012
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