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Equilibrium equations and projected Pucher-like form
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Q1: Is it concave? ## - Minimize e 3
Q2: g.<g,<g,? # via CG method

Q3: Is £, optimal? 4}

Stress tensor restrictions:

trS < 0,
detS > 0.

The stress surface (whose graph is ») is concave:

v YN wmt+pz <0,
ez —(pa2)’ > 0.

1) take the concave part (? of "

h . . .
2) find 0€) The domain £ can be splitted into:
3) find the "thrust line" g/, : g = ¢" Ug},
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The boundary value problem can be stated in variational form through
(g°,¢°)= ., mn £ ¢)

where the energy £ is defined as follows

. 1 1
E(9.9) =5 [ paspappda+ [ ppda— — [ pda [ ds
2 0 Q |Q| 0 a0

2 ={xcQ trS < 0& detS > 0}, (S biaxial)
Qp = {X <. trS < 0 & detS = 0} . (S uniaxial)
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@ The results of our analysis indicate that the shape of the double dome is
essentially correct for equilibrium of the structure.

@ The perplexities about the dome stability expressed by Lucchese seem
not justified. The code suggests that the dome is safe... one can think
the other way around... the dome is the check for the code... the code
works well!

The demolition of the first enclosure of the drum, as proposed by
Sanfelice, seems appropriate, being the weight of the lantern and of the
double drum the crucial factor in widening the Q3 region, that is the
region of potential radial fractures.

Future works

@ Step 1: Insert the effect of iron rings.
@ Step 2: Test the method on other domes.

@ Step 3: Develop the numerical code in order to make it effective with
any kind of vaults.




