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Correlation between Ng, and Relative Density of Granular Soil

An approximate relationship between the corrected standard penetration number and the rel-
ative density of sand 1s given in Table 2.8. The values are approximate primarily because the
effective overburden pressure and the stress history of the soil significantly influence the N,
values of sand. Kulhawy and Mayne (1990) modified an empirical relationship for relative
density that was given by Marcuson and Bieganousky (1977), which can be expressed as

/ .5
D,(%) = 122 + U.TS[EZENH] + 2311 - 7110CR - 7?9(5) - mcrﬁ} (2.19)

Pa
where
D, = relative density
o, = effective overburden pressure
C, = unmiformity coefficient of sand
preconsolidation pressure, o,
OCR =

effective overburden pressure,
p, = atmospheric pressure

Meyerhof (1957) developed a correlation between D, and Ny as

r':rl"f vl
Pa
or
( Yy 0.5
D = { Neo — 3 (2.20)
o,
17+ 24(%2)]
% F:r #

Equation (2.20) provides a reasonable estimate only for clean, medium fine sand.
Cubrinovski and Ishihara (1999) also proposed a correlation between N, and the
relative density of sand ([2,) that can be expressed as

e 1.7 To.s
Na( 03+ 27
D,(%) = 5 — || (100) (2.21)
: pa

Table 2.8 Relation between the Corrected (N, ) g,
Values and the Relative Density in Sands

Standard penetration Approximate relative
number, {N,)q, density, D, (%)
0-5 =5 ‘
3=10 3=30
1030 J0-60

30-50 60-95
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