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SETTLEMENT ANALYSIS OF EMBANKMENT FOUNDATION
IN TERMS OF EFFECTIVE STRESS

By Koichi Aral

Synopsis

In this paper a theory on the stress and strain analyses of embankment foundation has been
deduced in terms of effective stress. 'The newly proposed theory is based on so-called poro-elas-
ticity; the effective stress path at every point in the ground is shown, and the settlements due to
shear deformation at the instant of loading and due to the following compression are compared with
each other, by using the concept of compliance of soil skeleton. The comparison has indicated
that the instantaneous settlement has possibility to take a large part of the total settlement. The
results have been verified through a series of model tests and triaxial tests which simulate the in-situ
stress conditions. :
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Fig. 1 Stress paths for tank resting on soft clay (after Lambe).
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Fig. 2 Variation in principal stresses with time; (a) Ko-consolidation and
(b) axi-symmetric triaxial consolidation.
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Fig. 3 Effective stress paths on Rendulic plane; (a) Ko-consolidation and
(b) axi-symmetric triaxial consolidation.
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Fig. 4 Strain paths and creep curve.
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Fig. 5 Model test on displacement of ground subjected to partial loading;
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—10 —



I HRE S & D BT BB O T BT 495

FEMBOMBEIED LTnIH, KEVEBATORETZMBIMBEHROBBOTHTH ), BRI
BTCRAEAMENOBRENE L ABACAE LTS, $RAERL > T, HIBEMZETRAKOT
LZEZEVAMBLNE EF BB LAY, 20ROEBEMREFVWTAALIETHIZI ELHBLEAY
bivd, :-HMBOBREATBOBEITIE, LBDFORKKL - CTBELBEOUFEMBKNWITEDT

Time (days)
010 20 30

N
o

Settlement(cm)
8

60

r(a)
; Time (days)

0 10 20 30
E1ol
%10 5m from fill-toe
£ 0
[T
£
8
©10} 3
=3 m
W
5 Of
T
10+
§- 0k~ Tm

(b)

Time (days)

o0 " ®m 3
g 10} 5m from fill-toe
=0
[
E
g 10r 3im
go
o
T
g 10} 1m
3
o

o

(c)

Fig. 6 In-situ observation of embankment foundation.
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Fig. 7 Schematic program in triaxial test.
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Fig. 8 Representative result of triaxial test; (a) effective stress path,
(b) K o-consolidation, (c) 4-shear and (d) A-consolidation.
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