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A method of failure analysis for layered rock masses
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1: Numerical model.

1)

1
2)

1
2

Hoek-Brown
3)

4)

2
tI

i 5)

KℓmUm = Fℓ Ui = Uj




K11 K12 · · · K1i + K1j · · · K1j · · · K1n

K21 K22 · · · K2i + K2j · · · K2j · · · K2n

...
...

. . .
... · · ·

... · · ·
...

Ki1 Ki2 . . . Kii + Kij . . . Kij . . . Kin

+Kj1 +Kj2 +Kji + Kjj +Kjj +Kjn

...
... · · ·

...
. . .

... · · ·
...

Kj1 Kj2 · · · Kji + Kjj · · · Kjj · · · Kjn

...
... · · ·

... · · ·
...

. . .
...

Kn1 Kn2 · · · Kni + Knj · · · Knj · · · Knn







U1

U2

...
Ui

...
0
...

Un




=




F1

F2

...
Fi + Fj

...
Fj

...
Fn




Ui = Uj Fi + Fj Fj

(Ui, Uj , Fi, Fj)
(uA

1, −uB
1, tA

1, −tB
1) (uA

2, −uB
2, tA

2, −tB
2)

(uA
2, −uB

2, tA
2, −tB

2) xI
1

∗ Faculty of Agriculture, Ehime University; ∗∗ Professor Emeritus, Kyoto Uni-
versity;

[4-08]



─ 411 ─

tB
1, uB

1

tB
2, uB

2

tA
1, uA

1 tA
2, uA

2

xB
1

xB
2

xA
1

xA
2

A

B

tA
1 − tB

1 = 0,

tA
2 − tB

2 = 0,

uA
1 + uB

1 = 0,

uA
2 + uB

2 = 0.

tA
1 − tB

1 = 0,

tA
2 − tB

2 = 0,

|tI
1| = µ|tI

2|,
I = A or B,

uA
2 + uB

2 = 0.

tA
1 = tA

2

= tB
1

= tB
2

= 0.

tI
i uI

i µ

2: 5) Conti-
nuity conditions at double nodes.5)
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µ = tan 12◦,
σn = 2.5 MPa
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3: Crack distributions after
the peaks.
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4: — Relation between shear displacement and shear stress.
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