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b. FLOATING-RING CONSOLIDOMETER

Settlement and Volume Expansion:
Overview
Settlement of Cohesionless Solls
Settlement of Cohesive Solls (Part I)



Date: 17 October 2001
Place:

Qore Property Sciences
3903 Volunteer Drive Suite 400
Chattanooga, TN 37416

(423) 499-0957



Soll is a Soll deformation may
nonhomogeneous occur by change In:
porous material

e Stress
consisting of three
phases Water content
Solids Soll mass
Fluid (normally Temperature

water)
Alr



Elastic deformation (volume distortion)
Consolidation

Secondary compression and creep

S=SygT Spet See

Dynamic forces
Expansive soll
Collapsible soll



Elastic or immediate deformation caused by
static loads iIs usually small, and it occurs
essentially at the same time these loads are
applied to the soll.

Consolidation occurs quickly in coarse-
grained solls such as sands and gravels, and
it Is usually not distinguishable from elastic
deformation. This is due to their high
permeabillity



(1)

Analysis Procedure

(in.)
(2)

Divide the subsurface soll profile into a
convenient number of layers of any thickness,
each with constant N over the depth interval O to

2B below the foundation.

Prepare a table using the indicated column
neadings. Fill in columns 1, 2, 3 and 4 with the

ayering assigned above.

Multiply N values in column 3 by the appropriate
factor E/N (col. 4) to obtain values of fplace

values in column 5.

N Eq Ze I, | 1, Az
Eg/N | (tsf) | (in.) F (in./tsf)
(3) (4) (5) (6) (7) i & (8
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02 T PLANE STRAN 17 triangular distribution for the
T strain influence factor |along a
i
S -3t Ap -3 scaled depth of 0 to 2B below
Ip=05+0.1 . the foundation. Locate the dep
b of the mid-height of each of the
2 - layers assumed in Step 2, and
_____ ) place in column 6. From this
85— construction, determine the |
. L ) fpra 7 value at the mid-height of each
e layer, and place in column 7.
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Layer AZ N Eg Zo I, | 1, Az
(in.) Eo/N (tsf) {in.) E—'(in.ftsf}
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3

. Calculate (I,/Eg) AZ, and place in column 8.
all values in column 8,

cB
6, Total settlement = AH = CjCyAp 3

12
Es )AL,

Determine the sum of

where Cj =1 - 0.5 (pc,/ﬁp) : Clgo,ﬁ embedment correction factor
Co =1+ 0.2 log (10t) creep correction factor
pg = overburden pressure at foundation level
AP = net foundation pressure -increase
t = elaspsed time In years,
Layer AZ N Eg Zo I, | 1, Az
(in.) Eo/N (tsf) {in.) E—'(in.ftsf}
(1) (2) (3) (4) (5) (6) (7) 8 (8)




EXAMPLE PROBLEM:
GIVEN THE FOLLOWING SOilL SYSTEM AND CORRESPONDING STANDARD PENETRATION

TEST (SPT)DATA , DETERMINE THE AMOUNT OF ULTIMATE SETTLEMENT UNDER

T o
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Footing Detalls:

Footing width: 6.0 ft. (min.) by 8.0 ft, (max.)

Depth of Embedment: 2.0 ft. Load (Dead + Live): 120 tons

Scll Properties:

Depth Below Depth Below Base  Unit Wt, {pcf)

Surface (ft.) of Footing (ft.) Moist Sat. Soil Description
0-5 <3 95 105 Fine sandy gilt
5 =10 3 -8 105 120 Fine to medium sand

10 = 17 B - 15 1120 130 Coarse sand



Solution:

Layer AZ N Eg Z o o O JE SR
(1. Eg /N (tsf) (in.) F (in./tef)
(1) (2) £3) (4) (5) (6) (7) 8 (8)
1 24 10 & 410 12 « 20 0.120
2 24 16 4 64 36 . B0 Q.225
b 12 25 4 100 54 e 30 0,060
4 P2 23 ¥ 175 66 <83 0.029
5 24 12 7 B4 B4 «33 0.094
6 24 20 7 140 108 .20 0.034
7 24 26 10 260 132 07 0.006
>= [0D.568
Pa = (2.0 £t){95 pcf) = 190 psf = 0,095 tsf
Ap = 120 tons/(6 fr.)(8 ft.) = 2,50 tsf
At £ = 1 vyr,
c; = L = 0.5(.095/2.50) = 0.981
Ca = 1 4+ 0.2 log (10)(1) = 1,20
AH = (0.981)(1.20)(2.50)(0.568) = 1,67 in.




Generally applies to normally loaded sand

deposits

WIll overestimate foundation settlement If
sand has been previously compressed or

densified (suc
When precom

N as wit

N compaction)

OIressec

sands are present, the

settlement should be estimated as roughly hal
of the computed settlement



Volume distortion (immediate settlement)
Perloff's Method
Primary Consolidation

Terzaghi Consolidation Theory
Secondary Consolidation
C_ Method




Computes volume distortion according to the
formula

C. = shape and foundation rigidity factor

g = equivalent distributed load on foundation
B = plan width or diameter of the foundation
E = undrained elastic modulus of clay

v = Poisson's Ratio



Values of Cwill vary with shape of

foundation, rigidity of foundation, and
proximity of rigid substratum

Values of Ecan be estimated from soll
consistency/undrained shear strength

Assume Y% for Poisson's ratio for saturated
clays, slightly less for unsaturated



Compute immediate settlement at center of uniformly loaded area
(flexible) measuring 20' by 20'.
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Calculate as the sun of the
Inflwence values at the
corners of four equal-sided
rectargles.
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Textbook Reading
Chapter 10 (pp. 347-391)
Laboratory Soils Testing
Appendix VIII (Consolidation Test)
Homework

10-7, 10-9, 10-19, 10-27, 10-34, 10-39, 10-40, 10
44, 10-47, 10-49






