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Chapter 4 The compressibility characteristics of

soils and the settlement calculation of foundation
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A time-related compression process is called consolidation.
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é&. The compression curve
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Final / Ultimate settlement
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Layerwise summation method
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4. 42 %4k Layerwise summation method

(1) EXRBEMERFE

_|_

(a) tai& k&R 2 A LW 25

(b) W &2 A2 THE

(c) rAL %%, AnREIKE

(d) 2t EaLnfs, Rt HBatnfefork & &M%

(e) B hoRELTE, AAENMEAARLARETALZRFTE X
The foundation settlement is the summation of the soil

compression of all sublayers, as given by
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0 0 21.1 52.9 — — — — — — — —
1 0.6 31.7 495 @ 0.6 26.4 51.2 77.6 0.637 0.616 7.7
2 1.2 36.4 40.0 @ 0.6 34.1 44.8 78.9 0.633 0.615 0.6
3 2.0 42.9 29.0 @ 0.8 39.7 345 74.2 0.901 0.873 11.8
4 2.8 49.5 22.2 @ 0.8 46.2 25.6 71.8 0.896 0.874 9.3
5 3.6 56.0 17.8 @ 0.8 52.8 20.0 72.8 0.887 0.874 55
6 4.4 62.6 14.8 @ 0.8 59.3 16.3 75.6 0.883 0.872 4.7
7 5.2 68.8 12.7 @ 0.8 65.7 13.8 79.4 0.878 0.869 3.8
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Coefficient of average additional stress
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s PR EALLEAHE LG SGLNH
R4 TARELE

Overconsolidated soil (clay)

s BELLEHELLEEEIATFARA
ﬁiﬁf@}ugﬂ@%&‘:ﬂo



BELSL: P
Overc‘insolidation OCR = _C

ratio p O

HEEp, i, —AROCREN, LTHVEBK, [E4EI1LHE]\

Underconsolidated soil (clay)

n REGZLEGZMBA LRI TAA
BELTE,



ScHAEY%SEK/)  (Pre-consolidation pressure)

e
=yz: BEET - BEst:
. Overconsolidation
Pe= Po: IEREILS T Normally consolidated ratio ’
D.> Py : TBELET Overly consolidated
OCR=-%
Pe<pPg: RELL Underconsolidated Po

OCR=1: [FE@E%
OCR>1: BEZL o
OCR<1: ‘REL 273K, E%’I‘E#@/J\

BEp, i, —AROCREA, Ll




4. 4.2 FHABSE ) p BIRRE :

Casagrande %

+

(a) £ e-logp E4E AR
F, HEBERHEAKmRm

(b) {EKNZm1l
(c) EmmtlZkm?2
(d) fEm1im2 HBFHLm3

(e) M3SIHIMNLIELE
R /B

(f) BmXYRFFcHAELSE/IP,

P



4.4.3 JFTEESTIOM

1. MEFLTIFEHMN

HT_"{‘B%HH: L ERTE
REAEATGRRESS
SR G RE T AL:

S =S4+ + 3, . S.: WKIE 4k
NG T BE (BRI PE) S, (Distortion settlement)

- EENEGEERESTFE) S, (Primary consolidation settlement)

REL%TFE S, (Secondary consolidation settlement)



4.4.4 Hhhe tth— k& & 42k

One-dimensional consolidation theory for saturated soils
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Terzaghi's theory of one-dimensional consolidation
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Principal of effective stress
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Principal of effective stress of saturation soils
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2. {4 F1EEL Differential equation of consolidation
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The clay water-system is homogeneous. Saturation is complete.
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Compressibility of water and soil grains is negligible.
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The flow of water is in one direction only.
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Darcy's law is valid. The coefficient of permeability k remains C.
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Two-way
drainage
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The end of chapter 4
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