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Appendix A

Water in soils

Writing V,, the volume of water contained in pores, V, the volume of pores, m,, the mass of water
contained in pores, my the dry mass of the sample and V' the total volume of the sample, we have:

V,
S = A (A.0.1)

and m
w = ﬁ (A.0.2)

and v
¢ = v (A.0.3)

Where S is the saturation, w is the gravimetric moisture content and phi is the soil porosity. Writing,
Vs the volume of the solid part of the sample, we have

|

5=

(A.0.4)

Writing p the bulk density of the soil sample, ps the particle density of the soil sample and p,, the
density of the fluid contained in the pores, the expression can be written

w.mgqg
S = m (A.0.5)
P Ps
Which yields to
S W-P-Ps (A.0.6)

"~ pw [(w+1).ps = p]
The volume of the sample can be split between the solid part and the pore space, thus we have

V=Vt Vo=Vit oV =Vit+¢.(Vat ¢.V) =Vi+ ¢V + ¢*. Vi + ... = (A.0.7)
Knowing that 0<¢<1, we can write
Vs
V= A.0.8
T (A.08)
Similarly, the density of the sample, p, can be expressed
_ Mmatme _ (1 +w).mg _ (1+w).psVs (A.0.9)

14 1% 14
Considering EQ. A.0.8, the density can be written
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B. Old Dalby geological log

p=(1+w)ps.(1—0) (A.0.10)
Using EQ. A.0.10 in EQ. A.0.6, the saturation, S, can be written

w.(1+ w).pe(1— ¢).ps

§= Pw-[(1+w).ps — (1 +w).ps.(1 — §)]

(A.0.11)

Which simplifies as

5= (A.0.12)

Assuming that the porosity is constant in the unsaturated domain, we can evaluate the value of
the moisture content for which the sample starts to be saturated (S=1):
Psat = (1 + wsqt).ps-(1 — @) (A.0.13)

Knowing that S = 1 when the sample is saturated, the gravimetric moisture content for which
the sample starts to be saturated, wsqt, can be written

Wsat = ufﬁ (A014)
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