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e A e —e where
— &E=—"-" . i X
’ 1 +e, e, = natural void ratio of the soil
Ae = vertical strain
C, (%) Severity of problem
0-1 No problem
1-5 Moderate trouble
5-10 Trouble
10-20 Severe trouble
20 Very severe trouble

“Based on data from Clemence, S. P., and Finbarr, A. O. (1981). “Design
Considerations for Collapsible Soils,” Journal of the Geotechnical Engineering
Division, American Society of Civil Engineers, Vol. 107, GT3 pp. 305-317.
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ASTM D 5333

I Ae 100
c 1+e,

Degree of Specimen Collapse Collapse Index /., %
None 0
Slight 01to 2.0
Moderate 2.1to 6.0
Moderately severe 6.1 to 10.0
Severe >10

ASTM D 5333: Measurement of Collapse Potential of Soils
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S T isey Juuiliy 20
Feda (1964)
w, PL
K, =———
LS. Pl

W, : natural water content,

S, : natural degree of saturation,
PL : plastic limit, and

Pl : plasticity index.

For S, = 100%, if K = 0.85, the soil is a subsident soil.

Casby & s b Gl TG —oikiuoy b ST 59, g ooglli b BSY

Load per unit area

r

Y
UC[’

Settlement

o = allowable soil pressure
FS = factor of safety

YT
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The type of structural damage that
can result from soil expansion
beneath a building. From Murck

etal., 1997, Dangerous Earth. =
4“"

Poor grade
allows water
to seep under
foundation

Roof system
in distress

Properly—
B. loaded Void space
grade beam caused by soil Extreme
expansion structural

distress
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20 4

1 11 11111

AS; = 0.0033Zs

w(free)

ASy = free surface swell
Z = depth of active zone
Sw(iree) = free swell, as a percentage

Percent swell, 8, gree) (%)

| I T

0.1 T T T T 1
0 10 20 30 40 50
Natural moisture content (%)

SE 33T p 393 (md

A soil profile has an active zone of expansive soil of 2 m. The liquid limit and the aver-
age natural moisture content during the construction season are 60% and 30%, respec-
tively. Determine the free surface swell.

Solution
From Figure 11.13 for LL = 60% and w = 30%, () = 1%. From Eq. (11.10),

ASp = 0.0033Z5 y(grce)

Hence,

AS; = 0.0033(2)(1)(1000) = 6.6 mm =

o e i T
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Liquid Plasticity Potential Potential swell
limit index swell (%) classification
<50 <25 <0.5 Low
50-60 25-35 0.5-1.5 Marginal
>60 >335 >1.5 High

Potential swell = vertical swell under a pressure equal to overburden pressure

“Based on data from O’Neill and Poormoayed (1980)
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A0 (PO Gl (w0 ) Commisd S g

Height of

Yen and Scanlon (1975) AH;(m or ft) T
At (month) oo

m = settlement rate "
H; = maximum height of the sanitary landfill By

" Time,
t=r+i1 1=+

m=a — blogt, [for fill heights ranging from 12 to 24 m (40 to 80 ft)]
m=c —dlogt, [forfill heights ranging from 24 to 30 m (80 to 100 ft)]
m=e — flogt, [for fill heights larger than 30 m (100 ft)]

m is in m/mo(ft/mo).

t, 1s the median fill age, in months

Ay 80 S (on0 ) i) T g

le
HL=1t——
: 2
t = time from the beginning of the landfill
t. = time for completion of the landfill
Item Sl English

0.0268 0.088
0.0116 0.038
0.038 0.125
0.0155 0.051
0.0435 0.142
0.0183 0.060

S A TR

o e i T

)
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1 +e t A
. . Hf [€—==
H; = height of the fill |
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