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One-

nsolidation settlement

dimens;

Callculensmnal Consolidation test

- ate the height of solids, H = T 56
alculate the injtia] height of vosids

CalCUIate the initi vV [hl» (6]
mltlal Oi i £ l
dratlo eo {,ﬂ-h-i’;ﬂ-%[@Vo[J \ -

H,=H- H,

For the first incremental loading

specimen), which
o causes a deformati ; e
change in the void ratio &, A,’Iatmn AH, — calculate the SN«

€2

Calculate the new voj :
€ new void ratio after consolidation
: a
Pressure increment as e, = e, — Ae, on caused by the

Void natio, e

F . .
V(()).r dthe next loading which causes additional deformation AH, , the
1d ratio at the end of consolidation is calculated.

Thg effective .Stl‘C‘SS o’ and the corresponding void ratios (¢) at the
end of consolidation are plotted on semilogarithmic graph paper.
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« One-dimensional consolidation test
« Effect of Pressure History on consolidation settlement

« A soil in the field at some depth has been subjected to a certain maximum cffective past pressure in its geologic histor;

This maximum effective past pressure may be equal to or less than the existing effective overburden pressure at the

time of sampling

« During the soil sampling, the
«  When this specimen is subjected to a consolidation test, a small amount of compression (that is, a small change in voic

ratio) will occur when the effective pressure applied is less than the maximum effective overburden pressure in the
field to which the soil has been subjected in the past

en becomes greater than the maximum effective past pressure, the change ir
o relationship is practically linear with a steeper slope.

existing effective overburden pressure is also released, which results in some expansion

«  When the effective pressure on the specim
the void ratio is much larger, and the e-log-

«  This relationship can be verified in the laboratory by loa
re, and then unloading and reloading again. Aih N { o

Pt Leep Uty

ding the specimen to exceed the maximum effective

.\y\ /9 \ 4«‘9 ) overburden pressu s
> ‘%_9 This leads us to the two basic definitions of clay based on stress history —> il

o 2 ) o2
__s— Nommally consolidated PC ‘_)>2J J gg ~; ) A
o /_/ o . . . X ”
burden pressure is the maximum pressure that the soil was subjected to in thp st \ M /C y

whose present cgo'ctivc overl

whose present effective overburden pressure ls lcs_s nd
effective past pressure is called the pre-consolidation pressure. O.C. p = 7% / Pa > |

. Ovcr-corn.s(/)ii;at—e;a d:\Q_Ig | (”&—; ’—j) 7~ﬂ 7, )ﬁO) v
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solidation settlement

Primary consolidation settlement
« Since the slope of the consolidation curve is different for
Normally consolidated from over consolidated clays 3l

What does this multiplication
represent ??

» For Normally consolidated clays

» For Over consolidat
solidated clays e &

« Ifog, +Ac' <0; ;
-/’_‘,,—-’\/ ’:
C H I} + A ’ Efective pressure. o (kg ®e,
S.=Te '°g(ao 0) I

Voud natia, ¢

. Ifa) + Ac’ > o

=
—_—
an
+
B
qh
N—
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Consolidation settlement W
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. Primary consolidation settlement Se '3 =3
Example: If 2 uniformly distributed load, Ao is applied at the ground surface, wha

d by primary consolidation if: :\? |

“ |

settlement of the clay layer cause
(i) The clay is normally consolidated s N\
3 o | 2 < U 1 ]
(29 The pre-consolldatlon pressure, O¢c = 200 kKN/m?> <~ &, & 5 ,W
/ o [ 5L I )
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Solidation settlement

=y
7

-+ Secondary consolidation settlement
Example: a normally consolidated clay layer in the field, the following values are given

Thickness of clay layer = 2.6 m
Void ratio, e, = 0.8
Compression index, C_ = 0.28

Average effective pressure on the clay layer, a5 = 127 kN/m?

Ao’ = 47 KN/m?
Secondary compression index, C, = 0.02

What is the total consolidation settlement of the clay layer five years after the completion of primary consolidation
settlement = 1.5 years.)
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Consolidation settlement

- Secondary consolidation settlement
Example: a normally consolidated clay layer in the field, the following values are given

Thickness of clay layer =2.6 m

Void ratio, e, = 0.8

Compression index, C, = 0.28

Average effective pressure on the clay layer, a4 =127 kKN/m?
Ao’ = 47 KN/m®

Secondary compression index, Cg = 0.02

What is the total consolidation settlement of the clay layer five years after the completion of primary consolidation settlement? (Note: Time for completion «

settlement = 1.5 years.)
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solidation settlement SN/
V. v = G/ t é
fime Rate of Primary Consolidation —7 4 K- |
. Terzaghi 1D consolidation theory (
« Coefficient of consolidation (C,) teg- "LJ 33"5 ()W e N0 7 Ebj.’_/‘ |
. . . K ol MmO zu,&o |
) wﬂ)ﬁ ® Logarithm-of-time method o @ Square-root-of-time method 3
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Consolidation settf ment HHIING
: E
« Time Rate of Primary Consolidation i:
« Terzaghi 1D consolidation theory oo : . z'“"‘m e
« Types of problems 2 == a2 o= e
f the total primary con

« Find the time it takes to get 2 specific degree of consolidation (or settlement, portion 0

settlement)

From the Table, graph, or equations U% = T, = —— - ¢, ,Hyy are givenin the problem — f indt

on of the total primary consolidation settlement) after 2

Find the degree of consolidation (or settlement, porti
find t From the Table, graph, or equations

Calculate Ty, = %t- - ¢, ,Hyy are given in the problem -
dr

« In both types of problems, ¢, can be calculated either

from the deformation vs. time curve

fi k _— =8¢ _ g
or from ¢y = =Ty = T3 ,ay = 5 = slope
« Find the permeability of a soil given the degree of consohdatlon and time

From the Table, graph, or equations U%— T, = H———- — calculate ¢, ,a,,my 2 k
dr
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