TAM 251 EQUATION SHEET

Main Equations
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Constitutive Relations oc=Fe T=Gv
Material Properties (Isotropic) V=— Clat G = L
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Torsion o= % T = Tp = @
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Bending o= %
I
Thin-Walled Pressure Vessels o = % Og = g—z
Transverse Shear = Ve q= Q
It 1
Miscellaneous
Distributed Loads, Shear, dV dM
& Bending Moments ar v dr 4

Inclined Plane: Normal Stress

Op = 0y cOs2 0 + 274y sinf cos 0 + o sin? 6

Inclined Plane: Shear Stress

Tn,s = (0y — 05) sinf cos 0 + 74y (0052 6 — sin? 9)

Tresca Criterion

when o1, o5 have the

1] = ome, o] = o same sign

when o1, o5 have the

g1 — 09| = O . .
o1 = 2] r opposite sign

Von-Mises Criterion

2 2 _ 2
0] — 0102+ 05 = 0yy
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Stress Transformations

Op = 22 ;—Jy e — 9y c08(260) + 74y sin(26)
Oy +0y Oz — 0y .
Plane Stress Oy =g T T cos(20) — 7, sin(26)
Tty = T2 % sin(26) + 7, cos(26)
os — 0y \’
Mobhr’s Circle Tavg s + 0y R= ( z y> + 72,
2 2
Principal Stresses 01 =0as+ R 0y =0a — IR Tmax = R
. . 2Tyy Oy — Oy
Plane Orientations tan 20, = ‘ tan 20, = '
Oy — Oy 2Tyy
Moments and Geometric Centroids
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Semicircle , I, =—r I, 2 )4 U= —
i1 \ Z g (8 97r> " Y= 5n
T
Parallel Axis Theorem I.=1.+Ad?,
Buckling
pinned-pinned | L, = L
EI inned-fixed | L. = 0.7L
Critical Load | P = — 5 pifec-txe e =017
(Le) fixed-fixed | L, = 0.5L
fixed-free | L, = 2L
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Beam Deflection

. Max. Deflection Slope at End Elastic Curve
Diagram
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Units

Force Length Stress
SI Imperial SI Imperial SI Imperial
N b m in Pa (N/m?) psi (Ib/in?)
kip = 1000 lbs ft=1214in kPa = 1000 Pa ksi = 1000 psi
MPa = 10° Pa
GPa = 10° Pa
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