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ENGINEERING & HYDROGEOLOGIC CHARACTERISTICS OF ROCKS (03)

| Main Topics
A Engineering & hydrogeologic characteristics of rocks
B Engineering uses of rocks: Recognition of potential uses
Il Engineering & hydrogeologic characteristics of rocks: general trends
A "Hard" rocks generally have higher unconfined compressive strengths
and higher Young's moduli (E) than "soft" rocks.
B Compressive strength generally less than tensile strength
C Poisson's ratio (v; v = 0.25)
1 Effect of Poisson's ratio for 1-D strain (for isotropic materials)
a Sy:-VEX; €z =-V &x: Syzﬁz.
b v > 0: shortening in x-direction O lengthening in y and z
¢ v < 0: shortening in x-direction O shortening in y and z
2 Effect of Poisson's ratio for 3-D strain (for isotropic materials)
a e= AV/Vg =(V1-Vo)/Vo = &x + &y + €z = Ex (1-2v)
b v < 0.5: shortening in x-direction O volume decrease
¢ v = 0.5: shortening in x-direction O no volume change
d v > 0.5: shortening in x-direction O volume increase
D Chemical stability of rocks depends on chemical environment
Hydraulic conductivity (K) of continuous porous media
1 Khard rocks > Ksoft rocks
2 Kfractured rocks > Kunfractured rocks

F Shape of rock bodies relevant to isotropy and continuity of rock
G Wide range in properties requires site-specific characterization

m

lIl Engineering uses of rocks
A Building stone
1 Granite (Good if fractures are not closely spaced)
2 Slate (Very durable, high tensile strength, difficult to work)
3 Sandstone (Durability depends on porosity and cement)
4 Marble (e.g. Washington Monument)
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Crushed stone (for road fill, dams, riprap; $3 B in 1973)

1 Limestone! (Needs to be pure; location & hardness keys)

2 Basalt

3 Granite

Sand & gravel

1 Greatest extracted tonnage of any resource

2 Expensive to transport; needs to be available locally

Concrete Aggregate

1 Material should be clean, poorly sorted, strong, and stable

1 Good rocks: granite, clean sandstone

2 Reactive (bad) rocks: chert, opal, rhyolite, andesite, phyllite,
shale, tuff, siliceous limestone, sulfide-bearing rocks

Lime (CaO), Cement, and plaster

1 Slightly impure limestone

2 Coral

3 Gypsum

Clay and sand (ceramics, glass, & abrasives)

1 Kaolinite clay for china, paper, paint, plastic, etc.

2 Bentonite (Na-rich montmorillonite) for drilling mud and sealer;
from devitrified volcanic ash

3 Clays for bricks (e.g. kaolinite, gibbsite)

4 Sand - needs to be 93%+ pure to avoid reactions and discoloration
a Foundry molds
b Glass
c Abrasives
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