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X_section.mth ’ Date: 15/02/07

“DERIVE work to accompany ’‘Cross-—section analysis with generalised stress-strain’.”
InputMode := Word
“First enter the two coefficients in the linear equation for stress as a function of strain.”

“(These are denoted as G and H in my hand notes.)”
s1 - sim

Sroem (fG

ei - eim
sim-ei - si-eim (' }C> ~

el - eim

“Enter the P integrand in terms ocf G & H.”
r-{g-{e0 + r-c-ex + r-s-ey) + h)

“Substitute for G, then for H, then simplify.”

{ si - sim

relem— (el + r.c.ex + r-s-ey) + h
L ei - eim
{ si - sim sim-ei - si.eim )

r| .(e0 + r.crex + r-s-ey) + —m |
{ ei - eim ei - eim ]

r-{c-ex-r-(si - sim) + e0-(si ~ sim) + ei-sim - eim-si + ey.r-.s.(si - sim))

ei - eim

“What we want 1s the indefinite integral of this, wrt r.”

i r-(c-ex-r.{si - sim) + e0.({si - sim) + ei.sim - eim-si + ey-r.s.(si - sim})
dr
J ei - eim
2
r -{2-c-ex-r.-{si - sim) + 3.e0.(si - sim) + 3.ei.sim - 3.eim-si + 2.ey-r.s-{(si - sim)}
6.{ei -~ eim)
VariableOrder := [r, ¢, s]
2
r «{2.r-(si - sim)-{ex-c + ey-s} + 3.(e0-(si - sim) + ei-sim — eim-.si))
6-{ei - eim)
“For the MxX integrand, merely multiply the P integrand by y (=rss)”
r-{c-ex-r-{si - sim) + e0-(si - sim) + ei.sim - eim-si + ey-r-s-(si - sim))
(res)-
el - eim
[ r.(c.ex-r-(si - sim) + e0.(si - sim) + ei.sim - eim.si + ev-r.s-(si - sim))
| (r-s)- dr
el - eim
3
r -s-{3.-r-(si - sim)-(ex-c + ey-s) + 4-{e0-{si - sim) + ei.sim - eim-si))
12-(ei ~ eim)
“For the Myy integrand, merely multiply the P integrand by -x {=-r*c).”
r-(c-ex-r-{si -~ sim) + e0.(si - sim} + ei-sim - eim.si + ev.r-s-{(si - sim))
(- r-c)-
el - eim
[ r-(c.ex-r-(si -~ sim) + e0.(si - sim) + ei-sim - eim.si + ey.-r-s.(si - sim))
| (- r-c)- dr
ei - eim
3
r «c-(3.x-(si -~ sim)-(ex-c + ey-s} + 4-(e0-(si - sim)-+-eivsim —~eim-si))

12.{eim - ei)
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