Soi Mechanics

Lecture note #15

3, Solution of Consolidation Equation

8%« _ 1 du
&zl Cu dt

(1) Governing Eq.

(Z) Seek solution in non-dimensional terms

[0-11 W= ?M . M; = initial pore Wwater pressure
i

[0-1] Z = % , H = max drainage path

(21 T = —i . T = characteristic time

- Sub, the non-dim. terms into the Gov, Eq,
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- Boundary conditions & Initial conditions
BC: ) WMZ=0, T)=) [ top drainage ]
ii) %(Z:L =0 [ impervious bottorn ]
T g WL . T =000 [ initially uniform pow.p. distribution ]
o 'Dn ! L o ="
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8= impervious boundary
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(3 Sclve the equation by separation of variables

WMZ, TY= WAZ) - Wyl D)
T T

W= Wy W
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W, W= %E&T

. W=k W,
WT:AQ — AT
N

W= Csin v 2Z+ Dcos v 2Z

A, C, D ¢ arbitrary constants
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Wiz T) = % »Zn[ Z:ml-l—l e _HTZ ks sin % (Zm+1)2z]
= % [e_j‘iir sm%ﬁ + % e_ﬂ‘fir- sm%z + ... ]

Approximate solutions .

- For large T (>02)

Wiz, T) ‘;%e J‘iiTsm %Z [ first term ]
- For small T (<02)
T

WEZT) = % [7 e
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[ solution of infinite laver ]
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Fig. 5.5, p124
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fn engineering sense,
end of consolidation Uwvs, T



