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APPENDIXA

A COLLECTION OF
FREQUENTLY USED SOIL
PARAMETERS AND
CORRELATIONS

TAELE A.1 Typical Values of
Unit Weight for Soils

Soil type Veat (KN/m?) va (KN/m?3)

Gravel 20-22 15-17
Sand 18-20 13-16
Silt 18-20 14-18
Clay 16-22 14-21

TABLE A.2 Description
Based on Relative Density

D, (%) Description
0-15 Very loose

15-35 Loose

35-65 Medium dense

65-85 Dense

85-100 Very dense

TABLE A.2 Soil Types, Description, and Average Grain Size Accorz e

to USCS
Soil type Description Average otz o
Gravel Rounded and/or angular bulky hard rock Coarse: 75m~— e
Fine: 19 mm 2 £ =
Sand Rounded and/or angular bulky hard rock Coarse: 4 mnr - -
Medium: 1.7 m— =
Fine: 0.380 m~ -
Silt Particles smaller than 0.075 mm exhibit little or 0.075mmto 07 0 ~
no strength when dried )
Clay Particles smaller than 0.002 mm exhibit <0.002 mm
significant strength when dried; water reduces
strength
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TABLE A.4 Description of Soil Strength Based on

Liquidity Index

Values of /; Description of soil strength

I, <0 Semisolid state—high strength, brittle (sudden)
fracture expected

o</ <1 Plastic state—intermediate strength, soil deforms
like a plastic material

L >1 Liquid state—low strength, soil deforms like a

viscous fluid

TABI Atterberg Limits for
Typical Soils

Soil type wi (%) W (%) I, (%)

Sand Nonplastic
Silt 30-40 20-25 10-15

Clay 40-150 25-50 15-100

Coefficient of Permeability for Common Soil

Types

Soil type k. (em/s)
Clean gravel >1.0

Clean sands, clean sand and gravel mixtures 1.0to 1072
Fine sands, silts, mixtures comprising sands, silts, and clays 1073to0 1077

Homogeneous clays <1077

] E Typical Values of
Poisson’s Ratio

Soil type Description v

Clay Soft 0.35-0.4
Medium 0.3-0.35
Stiff 0.2-0.3

Sand Loose 0.15-0.25
Medium 0.25-0.3

Dense 0.25-0.35
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TABLE A.8 Typical Values of Eand G

Soil type Description E? (MPa) G (MPa)

Clay Soft 1-15 0.4-5
Medium 15-30 5-11
Stiff 30-100 11-38

Sand Loose 10-20 4-8
Medium 20-40 8-16
Dense 40-80 16-32

“These are secant values at peak deviatoric stress for
dense and stiff soils, and when the maximum deviatoric
stress is attained for loose, medium, and soft soils.

TAELE A.9 Ranges of Friction Angles (degrees)

for Soils
Soil type bes bp &
Gravel 30-35 30-50

Mixture of gravel and sand with 28-33 30-40
fine-grained soils

Sand 27-37° 32-50
Silt or silty sand 24-32 27-35
Clays 15-30 20-30 5-15

°Higher values (32° to 37°) in the range are for sands with significant
amount of feldspar (Bolton, 1986). Lower values (27° to 32°) in the range
are for quartz sands.

TABLE A.10 Ay Values

Type of Clay A;

Normally consolidated 3to 1
Compacted sandy clay stod
Lightly overconsolidated clays Otoz
Compacted clay-gravel —3toz
Heavily overconsolidated clays —3t00

Source: After Skempton (1954).

TABLE A.11 Correlation of N, Ny, v, D,, and ¢’ for
Coarse-Grained Soils

D,

N Ngo Description (kN7m3) (%') &' (degrees)
0-5 0-3 Very loose 11-13 0-15 26-28
5-10 3-9 Loose 14-16 16-35 29-34

10-30 9-25 Medium 17-19 36-65 35-407,

30-50 25-45 Dense 20-21 66-85 38-45°
>50 >45 Very dense >21 >86 >457

“These values correspond to ¢p,.
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TABLE A.12 Correlation of
Ng, and s, for Saturated Fine-
Grained Soils

Nso Description s, (kPa)
0-2 Very soft <10
3-5 Soft 10-25
6-9 Medium 25-50

10-15 Stiff 50-100
15-30 Very stiff 100-200
>30 Extremely stiff >200

TABLE A.13 Empirical Soil Strength Relationships

Soil type Equation Reference

Skempton (1957)

N I i
ormally consolidated <su> _ 011 + 0.00371,

clays O e
Overconsolidated clays (su/cr:z)oc — (OCR)®® Ladd et al. (1977)
(SU/UZ)HC
u iol i .
54~ (0.23 + 0.04)0CR°® ff;g:; SR
All clays f:_,_ — 0.22 Mesri (1975)
0—ZC
Clean quartz sand bp = dés + 3DA10 — In pf) — 3, where p; Bolton (1986)

is the mean effective stress at failure (in
kPa) and D, is relative density. This
equation should only be used if 12 >
($p — bes) > 0.




