
Formulaire 2017: Mécanique des roches 

 

σn=FN/ Ap =(F/A) cos2θ 

 

 

 

τ=FS/Ap=(F/A) sinθcosθ 

σn=σ1 cos2θ+ σ3 sin2θ 

τ= sinθcosθ(σ1 + σ3 ) 
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τ = c + σn tan φ 

𝜎1 =  𝜎3 ∙ 𝐾𝑝 + 𝜎𝑐 

 

 

 

(σ1 – σ3)2 – 8 σt (σ1 + σ3) = 0 

τ2 = 4 σt (σn + σt) 

 

 

 

 

 

  (σ1–σ3)min = 2(cw + σ3 tanφw) [(1 + tan2φw)½ + tanφw] 

 σ1/σc = {[σ3 (1 + sinφ)] /[ B σc (1 – sinφ)] + 1}B 
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Q = A K (h1–h2)/L 

K=k.ρ.g/μ 

Es = ρvp
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σ1 =  σ3 + �mi ∙ σ3 ∙ σci + σci2  
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Gs = ρvs
2   

νs = [1–2(vs/vp)2] / {2[1–(vs/vp)2]} 

RQD = ΣLi / L  x 100%,     Li ≥ 10 cm 

RQD = (L1 + L2 + … + Ln) / L  x 100% 

λ = 1 / sj  [#/m] 

λ = n / L 

RQD = 100 (0.1λ+ 1) e–0.1λ 

τp= σn tan (φ + i) 

τr= σn tan φr 

τp= σn tan φr 

 

k = g d2 / 12 ν 

Q = A i g d2 / 12 ν 

de = JRC2.5 / (d/de)2 

kf = kr [1–B Ln(σn´/σr´)]2 
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N = (RQD / Jn) (Jr / Ja) (Jw) 

RMi = σci Jp 

RMR = 9 ln Q + (44±18) 

RMR = 13.5 log Q + 43 

GSI = RMR – 5 (pour GSI > 25) 

𝜎1 =  𝜎3 +  �𝑚𝑏 ∙ 𝜎3 ∙ 𝜎𝑐𝑐 + 𝑠 ∙ 𝜎𝑐𝑐2 �
𝑎
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mb = mi exp [(GSI–100)/28] 

si GSI > 25, s = exp [(GSI–100)/9] ; a = 0.5 

si GSI < 25, s = 0 ; a = 0.65 – GSI/200 
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Em = 25 log10 Q   pour  Q > 1 

Em = 10 (Q σci /100)1/3 

Em = 2 RMR – 100   pour  RMR > 50 

Em = 10(RMR – 10)/40  pour  20 < RMR < 85 

Em = 10(15 log Q + 40)/40 

Em = (σci / 100)0.5 ⋅ 10(GSI–10)/40 

𝑞𝑝 =  𝜎1 =  𝜎𝑐𝑐 ∙ �1 + �𝑚𝑖 + 1 � 

𝑞𝑝 =  𝜎1 = √𝑠 ∙ 𝜎𝑐𝑐 ∙ �1 +�𝑚𝑏
√𝑠� + 1 � 

qa = Cf1 qp / FS = Cf1 σ1 / FS 

𝑞𝑎 =  
𝐶𝑓1 ∙ 𝑞𝑝
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qa = qp / FS = (Cf1⋅c⋅Nc + D⋅γ⋅Nq +½⋅Cf2⋅B⋅γ⋅Nγ ) / FS 

Nφ = tan2(45 + ½φ) 

Nc = 2 Nφ
½ (Nφ + 1) 

Nγ = Nφ
½ (Nφ

2 – 1) 

  Nq = Nφ
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qa = (Cf1⋅c⋅Nc) / FS 

 

δ = Cd⋅q⋅B⋅(1 – ν2)/E 

δ = C’d⋅q⋅B⋅(1 – ν2)/E 

e < B/6, q1 = (Q/B) (1 + 6e/B) 



 q2 = (Q/B) (1 – 6e/B) 

 e > B/6, q1 = (4/3 Q) / (B – 2e) 

Qs = τs ⋅ π ⋅ D ⋅ L / FS 

τa = τs / FS ≈ R ⋅ σm(s)
½ = R ⋅ σcm

½ 

Qb = ¼ ⋅ π ⋅ D2 ⋅ σ1m(b) / FS 

δ = Q ⋅ I / (D ⋅ Em(s)) 

δ = (4⋅Q/π⋅D2)⋅(L/Ep)+ (4⋅Q/π⋅D2)⋅[RF’⋅Cd⋅D⋅(1–ν2)/Em(b)]  

FS = [c⋅A + (Σw- Σu) ⋅ tanφ] / ΣH 

Qa = ½ ⋅ π ⋅ D ⋅ Lb ⋅ τult = π ⋅ D ⋅ Lb ⋅ σc /20 

Wc = ⅓ ⋅ γr ⋅ π ⋅ L3 ⋅ tan2θ  

Fr = σtm ⋅ π ⋅ L2 / cos2θ 
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Q = (Fr + Wc ⋅ cosψ) / FS 

( )
β
ϕβ

sin
*tancos

⋅
⋅+⋅−⋅

=
W

AcUWFs  

β
γ

β
γ

sin4
1

sin22
1 2

w
w

ww
w

HHHU ⋅⋅=⋅⋅⋅=  exutoire ouvert 

β
γ

sin2
1 2

w
w

HU ⋅⋅= exutoire fermé 

k1 = (e1/d1)⋅kf1 + km 

k2 = (e2/d2)⋅kf2 + km 
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Exécutoire fermé 
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V = ½ γw ⋅ h2 ⋅ cos β 

U = ½ γw ⋅ h ⋅ b ⋅ cos β exutoire ouvert 

U = ½ γw⋅b⋅(2⋅h⋅cos β + b⋅sin β)   exutoire bouché 
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P . h2 ≥ W1 sin β . h1/2 - W1 cos β . b1/2  
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W2 cos β . b2/2 + P tan ϕ . b2  ≥  P . h2 + W2 sin β . h2/2  
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P + W2 sin β ≤ (W2 cos β + P tan ϕ) . tan ϕ  
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RMR ajusté = RMR + [(A*B*C) + D] 

𝜀 ̇=(𝜎1−𝜎3)𝑛 e(−𝐻/(RT)) 
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