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Table T4.2. Field and laboratory investigation techniques and related parameters,

Test class Test type Consolidation ~ Shear strain - Frequency — Stiffness Damping Strength
stress state 71%] f[Hz) G LK
Penctration | SPT Lithostatic — - NaVs=G ~ y -
CPT Lithostatic - - g Vs 20y~ § G
Field Down-Hole Lithostatic <10 10-100 V5§ =Gy
Geophysical { Cross-Hole Lithostatic <10’ 10-100 Vs = Gy possible -
| SASW Lithostatic <10 10-100 Vg 2 Vs Gy — »
[ Triaxial Axisymmetric  >10° 001-1  qie, 2 E->G  WyWs>D  gloi: N,
(Cyclic Simple shear ~ Axisymmetric  >10° 0011  ry-G WyWs D dal N,
[ Torsional shear ~ Axisymmetric 10 - 0.01-1 1y Gy, G WWs =D — -
Laboratory { or true triaxial
(Resonant column ~ Axisymmelric 101 > 10 fi = Go, G Hp,RL =D -
| Dynamic or true triaxial
Bender elements — Axisymmetric < 10 > 100 Vs = Gy

Legend: Vs = shear wave velocity; Vi = Rayleigh wave veloaity; f; = resonant frequency; Hp. = half-power method; R.f. = resonance
factor method; N = SPT blow count; g, = CPT tip resistance; ¢” = friction angle in effective stresses; ¢, = undrained shear strength,
C = coarse-grained, F = fine-grained soils; ¢/o7 = deviator/radial stress ratio; /0’ = shear/vertical stress ratio; N = number of
cycles.
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Relative Quality of Test Results

Effect of
Shear Young’'s  Material number  Attenuation
modulus modulus damping of cycles
Resonant column Good Good Good Good -
with application - - - - Fair
Ultrasonic pulse Fair Fair - - Poor
Cyclic triaxial - Good Good Good -
Cyclic simple shear Good - Good Good -
Cyclic torsional shear Good - Good Good -

a After Silver (1981)
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Fig. T4.12. Cyclic triaxial test.
(a) Loads on soil specimen.

(b) Interpretation.
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Deviator Stress (kPa)
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(a) (b)

Cyclic simple shear test.
(a) Loads on soil specimen.
(b) Interpretation.
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Cyclic torsional shear test.

(a) Loads on hollow cylinder specimen.
(b) Loads on solid cylinder specimen.
(c) Interpretation.
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FIG. 1214 Cross section of the cvlinder loaded in Figure 12-6,
£ in torsion shows the shear stress distribution about the neutral
° axis. Shear stress increases as a function of distance from the

L)"‘ o)‘d‘?' QO}’ L_SJL>5" CJ)9.~0 )O neutral axis.
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Fig. T4.15. Resonamt column test.
(a) Loads on soil specimen.
(b) Interpretation of resonance test.
(c) Interpretation of free vibration decay test
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Resonant Column Test

Principle in determining G, &,, E
1) The column specimen is prepared and consolidated

2) The frequency of the electromagnetic drive system is
gradually increased until the first mode resonant
condition is encountered

3) With known value of the resonant frequency it is
possible to back-calculate the velocity (v, or v|) of the
wave propagation and thereby G, or E

— With account of sample geometry and conditions of end restrain

4) After measuring the resonant condition, the drive
system is cut of and the specimen is brought to a state of
free vibration. &, is determined by observing the decay
pattern
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e Resonant Column Test
* Principle in determining G, (E)

0(r)=Ce"™
>
—— Acc. Resonant freq. f|
_|_
Sample Geometry
—> +
End restraint
+
) Wave equation (torsion)
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* Resonant Column Test
* Principle in determining &, (&, = 1/2m-A, )

Amplitude

t

WW/T:/TWT%/« .
A

(a) Decay of free vibration

Amplitude yy in log scale
0
0
Xe)
o
I D>

Nth peak

(b) Amplitude versus cycles
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e Resonant Column Test
* Principle in determining G and &
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e Resonant Column Test
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(a) (b)
Bender element test. Direction of elements tip and
(a) Loads on soil specimen. soil particle movement
(b) Interpretation. Zero voltage

Direction
of shear wave | + voltage
propagation

/ - voltage
Bearing plate
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Continuous Surface Wave
System (CSWS)
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Frequency = f

Phase difference = ¢2— ¢1 =
by proportion /360 = d/2
therefore A = 360.d/ ¢

(Phase velocity V =f 4 )
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Fig 4. Principal Components of CSWS
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