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Section A General principles involved in the theories of soil mechanics

Introduction, Stress conditions for failure in soils, Plastic equilibrium in a semi-infinite
mass with a plane surface, Application of general theories to practical problems

Section B Conditions for shear failure in ideal soils

Arching in ideal soils, Retaining wall problems, Passive earth pressure, Bearing capacity,
Stability of slopes, Earth pressure on temporary supports in cuts, tunnels, and shafts,
Anchored bulkheads

Section C Mechanical interaction between solid and water in soils

Effect of seepage on the conditions for equilibrium in ideal sand, Theory of consolidation,
Capillary forces, Mechanics of drainage

Section D Elasticity problems of soil mechanics
Theories involving a coefficient of subgrade, soil, or pile reaction, Theory of semi-infinite
elastic solids, Theory of elastic layers and elastic wedge on a rigid base, Vibration
problems

Theoretical Soil Mechanics, Karl Terzaghi 1943

iizuka@kobe-u.ac.jp
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LOGICAL INCONSISTENCY IN SOIL MECHANICS (1/2)
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Critical state model

Critical state model

Asaoka et al. [2002]
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Effective mean stress,  p’
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Effective mean stress, p
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(1994)

Shaking table test  (sine wave 3Hz 100gal),  after Ishiguro[1994]
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4.9, 9.8, 14.7, 19.6, 24.5, 29.4d kPad

D M m c
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Computed results – effective stress path and stress-strain relation (stress amplitude 24.5 kPa)
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The effective mean principal stress decrease with cyclic shear, approaching liquefaction in end of cyclic shear.

A decrease in the effective mean principal stress in case of R*0 value to be 0.75 is remarkable, comparing 
with the result in case of R*0 value to be 1.0
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Computed results – (stress amplitude 24.5 kPa)
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These figures illustrate that larger initial superloading surface brings larger shear strain / pore water pressure
in early stage of cyclic loading.
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construction sequence of reclamation work

construction sequence of reclamation work
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construction sequence of reclamation work
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sinφ’ M K0 Λ
data02 rad deg

Ac1 1 0.306 0.490 0.512 29.33 1.171 0.510 0.669
Ac2 2 0.316 0.521 0.548 31.42 1.262 0.479 0.721

Ac2U 3 0.409 0.857 1.029 58.94 2.398 0.143 1.370
Ac3 4 - - - - - - -
Apt1 5 0.367 0.716 0.798 45.70 1.880 0.284 1.074
Apt2 6 0.296 0.461 0.479 27.42 1.088 0.539 0.622
Apt3 7 0.336 0.592 0.633 36.28 1.474 0.408 0.842
Apt5 8 0.201 0.256 0.259 14.82 0.559 0.744 0.320
Apt6 9 0.364 0.704 0.780 44.72 1.838 0.296 1.050
Apt7 10 - - - - - - -
Dpt1 11 - - - - - - -

(qu)NC,ideal/2σv0’ φ’

sinφ’ M K0 Λ
data02 rad deg

Ac1 1 0.306 0.503 0.527 30.22 1.209 0.497 0.729
Ac2 2 0.316 0.526 0.554 31.75 1.276 0.474 0.742

Ac2U 3 0.409 0.734 0.824 47.21 1.943 0.266 0.742
Ac3 4 - - - - - - -
Apt1 5 0.367 0.590 0.631 36.14 1.468 0.410 0.573
Apt2 6 0.296 0.469 0.489 28.00 1.113 0.531 0.663
Apt3 7 0.336 0.559 0.593 34.00 1.374 0.441 0.709
Apt5 8 0.201 0.308 0.313 17.95 0.687 0.692 0.702
Apt6 9 0.364 0.655 0.715 40.94 1.677 0.345 0.850
Apt7 10 - - - - - - -
Dpt1 11 - - - - - - -

(qu)NC,ideal/2σv0’ φ’
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 γt M λ Λ D K0 e0 ν' k
kN/m3 m/d

Embankment elastic 18.6 0.333 - 8.64E+00
Ac1 elasto-plastic 13.2 1.20 0.614 0.721 0.092 2.50 0.500 3.000 0.333 0.614 5.18E-04
Apt1 elasto-plastic 11.0 2.91 0.425 0.625 0.020 3.00 0.500 3.500 0.333 0.425 8.64E-04
Apt3 elasto-plastic 12.6 2.91 0.771 0.793 0.055 1.50 0.500 2.800 0.333 0.771 8.64E-04
As3 elastic 18.6 0.333 - 8.64E+00
Apt5 elasto-plastic 14.0 2.91 0.913 0.782 0.082 1.50 0.500 2.000 0.333 0.913 8.64E-04
As4 elastic 18.6 0.333 - 8.64E+00
Ac3 elasto-plastic 18.1 1.20 0.141 0.654 0.035 2.00 0.500 1.200 0.333 0.141 5.18E-04
Apt6 elasto-plastic 13.8 2.91 2.248 0.958 0.296 1.00 0.500 1.500 0.333 2.248 8.64E-04
As6 elastic 19.6 0.333 - 8.64E+00

lastic module E=11800 (kPa)

elastic module E=9810 (kPa)

elastic module E=9810 (kPa)

elastic module E=11800 (kPa)
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Interpretation as a geo-mechanical problem
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