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Hooke’s law
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Transformation equations

σx1 = σx cos2 α + σy sin2 α + 2τxy sinα cosα (3a)
σy1 = σx sin2 α + σy cos2 α− 2τxy sinα cosα (3b)
τx1y1 = τxy

(
cos2 α− sin2 α

)
− (σx − σy) sinα cosα (3c)
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Principal stresses
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Kirsch equations

Stress state :
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Displacements :
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Bearing capacity

qb =
1

2
γwpNγSγ + c cotφNqSq − c cotφ (10)

with :

Shape factors (lp > wp) :

Nγ = 1.5 (Nq − 1) tanφ Nq = exp (π tanφ) tan2 (π/4 + φ/2)

Sγ = 1− 0.4 (wp/lp) Sq = 1 + sinφ (wp/lp)

Goodman model

σn − σni
σni

= A

(
∆un
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)t
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JRC-JCS empirical model

τ = σ′n tan

[
JRC log10

(
JCS

σn

)
+ φr

]
(12)

Hydraulic aperture

de = JRC2,5

(
d

de

)−2
(13)

Trigonometric identities

sin (2β) = 2 sin β cos β (14)
cos (2β) = cos2 β − sin2 β (15)
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