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Rock rheology — the Poynting-Thomson modell
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Opening of 1D tunnel — released rod
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Three stages.
primary: equilibrium islinear elastic
Opening: new initial condition
secondary: processes after the opening




A) Released rod — primary stage
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B) Released rod — opening F
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B) Released rod — secondary
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Opening of acircular tunnel
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Three stages:
primary: equilibrium is ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ p
linear elastic
opening: new initial condition
secondary: processes after the opening
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Initial conditions:

P
2

3 _1(
\G+3K n\r

P
2

3 T(
_I__
\G+3K n\r

u(r,t =) =c¢,r+

e (r,t=mw)=¢, -

o,(r,t=0)= p[

Asymptotic condition:

P
2G
P

(2

2.
ry

2
p R
e (r,t=o0)=c¢, + ,
X )= ot 2
R
r

c,(r,t =o)= p{l+(

r ...... A ........... | 22
| e : —
B e
| P - i -
| PR > e
10000000

u(r 1) = Cy(0)r + 228 2(”




Time dependent radial displacement:
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Time dependent deformation fields:
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Radial displacement :

PT —jump
PT — no jump
|deal elastic
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Time dependent stress field:
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Remark to the presentation of
F. Sandrone, J.P. Dudt, V. Laiouse and F. Dexcoeudres
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Conclusions DI '_<_._ '

—  Poynting-Thomson is HiEs
not just one of them EEEE
—  Separate timescales:. initial jJump
— Analytical solution can be generalized.
elliptical, lining, etc.
—  Measurements of the material parameters
—  Numerics
mesh: gradient generalization (thermodynamics!)
— Practice:
stops and starts in tunnel excavations
swelling?
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