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Figure: vertical representation Figure: multi-scaled representation

Smooth manifolds M and B and a smooth projection
7w : M — B such that
Vbe B, 3belU C B, s.t. 7t U)~UxF
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A smooth assignment at each m € M of a smooth linear right
inverse I',,, of dm:
Ym e M, dr oIy, =Idr, B
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Figure: vertical representation Figure: multi-scaled representation

A smooth assignment at each m € M of a smooth linear iso-
morphism:
m : TpB =V, (M) where V;;,(M) = kerdm,.
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ueTyB, o¢€Set(M), A: M— M

VUUEVU(b)(M)ZMb V-c:B— R
VuA : My — M, V- A € Sect(M')
with:

VUAO‘(b) = Vu(AU) = A(Vud) S Va(b) (./\/l/)
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p:B—E F=dyp:TB — TE
W:L,(TB,TE) > Fx — W (Fx) e R

[DW (F)|, = dWx (Fx) € L(TYB, T;E)

XeB z=p(X)eE
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A geometric formalism RENNES 1

Spatial metric:

g: TE — T*E (linear, symmetrical and non-degenerate)

Material metric (right Cauchy-Green):

C =FTgF € TY(B) (linear, symmetrical and non-degenerate)

Isotropic behaviour:

W: L4 (TB, T*B) — R DW : T9(B) — TZ(B)
CXl—>W(Cx) C>—>DW(C>

where [DW (C)]x = dWx (Cy) = %SX

—0of
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Geometry (B,G) and (E,g)
Transformation: F:TB — TE
Behaviour: W : Ly (TB, T*B) — R
Equilibrium: Vo = 0
(without external forces) F—T
V. (F-S~ det(F)) —
F—T
V. (F-ZDW(C) : det(F)> -
T F-7
v (F-2DW(F gF)~det(F)> -
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con. & sold. on TM
Geometry (M, G) and (£.¢) connexion on TE
Transformation: F:TM — T¢E
Behaviour: W: Lig (TM, T*M) — R
Equilibrium: Vo = 0
(without external forces) F—T
v (Fs m) -
F—T
V. (F-ZDW(C) : det(F)> -
T F-7
v (F-QDW(F gF)~det(F)> -
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Geometry (M, ) and <5, ) con. & S(.)ld' on TM
connexion on TE
Transformation: :TM — TE
Behaviour: L1g (TM, T*M) — R
Equilibrium: Vo = 0
(without external forces) F—T
v (Fs mm) -
F—T
v (rwior T -
T F-7
v (F-QDW(F gF)~det(F)> _
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T M—B F 7T & E
V(M) V(E)
A/v T /V
) TE h
TBT 9 : H(M) 7 : H(E)
r T
TB TE
. _ dl,9| 0 (F_lh)
F =(Twn Y9m) - " N p:B—>E
S (Fkvwm F3|m> Ol
. _ )
Scaling factor ¢ € [0, 1]: (=1
Coupling term : F) =dy - FY

— Mot
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SRS
Fy=1d a(Y)] <1

St. Vernant-Kirchhoff type of energy
A [C—G2 (C—G)2]
2

W(C) = —tr ] + ptr
| tr[AC] + ptr [$5EGLAC]

2 2
DW(C) (AC) = 3tr [S5C

— 2ot
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