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Exercise: Hollow Sphere
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Lower Limit Theorem: 
Constructing the Domain of Safe Loads

from the “Inside”
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Excavation Pit: Lower Bound
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Load Bearing Envelope
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Upper Limit Theorem
Construction from “Outside”
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Excavation Pit: … from “Outside”
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Excavation Pit: Tension Cut-Off

Tresca Criterion + Tension
Cut-Off in the Mohr Plane



1.033/1.57: Mechanics of Material Systems

p

psup=2σ0

ρgHsup =2σ0

H

x

y

[[V’ ]]
ρg

α

pinf=σ0

ρgHinf =σ0 unsafe

safe

Excavation Pit:… from “Outside”



1.033/1.57: Mechanics of Material Systems

x

P

2l

l

(a)

P

2l

x2=l

x1=0

x

y

(b)

Lower and Upper Bound of 
Structural Elements
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