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* DEFINITION OF UNUSUAL SOILS

e CHARACTERIZATION
(IDENTIFICATION) OF PARTIALLY
SATURATED FINE- GRAINED SOILS

« UNDERCONSOLIDATED SILTY SOILS
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LAYERED:

PARTIALLY SATURATED:;
UNDERCONSOLIDATED:;
INTERMEDIATE PERMEABILITY:

COMPACTED SOILS
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Equipment: Seismic piezocone (source 2: Rotoseis) Mayne 2010
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Figure 25, Summary paste-up of wavelets from contmuous seismuc cone testing in Charleston, SC
(MeGillivray & Mayne, 2008).
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Cone Truck

Seismic Cone Penetration Test (SCPT)
ASTM D 5778 and ASTM STP 1213

Surface Seismic Source (parallel with geophone axis)
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Body waves (Bolt 1988)
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Test interpretation
(one or two — Stokoe 1992)
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PROPAGATION VELOCITIES
Vo=dity,  V,=dit,  Vg=f(o)=\f

ELASTIC PARAMETERS
Gy=pV2 My=p V.2 Vp/V,=(0.862+ 1.14v)/ (1+v)

= (V,2-2V2)/2(V,2 - V2

Ordine 4
Gti‘()l()gl JLu_lTOSCHI'!El




 ARRIVAL TIME PICKUP
— PSEUDO - INTERVAL
— TRUE INTERVAL

e CROSS CORRELATION
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CPTU and Vp measurements
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U2 from CPTU
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Vp from down hole measurements
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Fig. 1. Geophone arrays used for the generation and
measurement of: (a) seismic waves propagating in a
vertical direction; (b) seismic waves propagating in a
horizontal direction; (c) oblique seismic waves

Iy = b = 60 cm

.Id"

=) Ordine a

Geo]ogl de ||_1TOSCEH'!EI

DELLA FROVINGIA D8 FISA




= Co/[FleXo ) (o) (ai)™]

Cov/[FleXo, ) (oy (o)™

. - — 2ing— Qinl — D Py A A
f:u — E,;_j.i:'l:l!':lfl:_ll o v .I{“:ﬂ_:l e

* t{:,zf]:"l'{:!,;'jlﬁ'
i .r._. — II:'M F:tl-]l”Ll- 2na—2nh ﬂrn'I{r.jI;'}:'..'l.-..'

R T U
® (oY (o ™

Ordine a4
Geologj s Toscana




i Flallna s ol 77 ]
e FF VFie)jna + nb Wave | Cp VF(e) na+nbl & | N

132 | 0-243 [0-978 L I
! * Fi 0121 [0-8990] 72
0235 |0-980 ® | Sy Sy 9

= S 1] 0116 |0-989
"Includes P, and F'r' WaVES —_—
. dﬂ'.‘.l[Ju.u . ——— T

Tast 332, Oy, from 35% to 39%

g
= I

e e e e e

from 87% 10 B}

8 8

ﬁlﬁ% paih

folowed

o

Shear wave velocity V. m/s
A
&
]

e e e

| !
| H 10000
200 400 600 oy o kPa

Effective strass in the direction of wave propagation o, kPa® fIncludes 5,,. 5, and S, waves

tincludes S, S, waves

]
E
h-n.
=
3
2
gm}u
&
=
=
4]
g
a
L

Pl
]
B

Fig. 9. Velocity of compression waves in an isotropi- Fig. 10. Velocity of shear waves in an lisotropically
cally consolidated specimen consolidated specimen

Ordine 4
Gti‘()l()gl JLu_lTOSCHI'!El




—— —— -

= FhEs
& b Cwh

L1y 1- .
| O Ghh/Eh

L:i.'-lhrl: 14).1

MODULI RATIO

035

1 J
|TTE:L'~:L. SAND

==

025 o=

S TN D = 40-45%
‘ &.-‘ID_IU’:!
? [ ]
1
| |
s r_{L—i‘l— o o e e

]
GE (somopic medum y=( -0 ‘

D2 05 47% 1 135 1S

Ordine a4

135

GE‘O]Ogl JLH_ITOSCHDEI

2 25 25 1M 3
CONSOLIDATION STRESS RATIO K

¥vh
Yhh

G'.fh

= Young’s modulus in the vertical direction
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direction

Poisson’s ratio for effect of the vertical
stress on the horizontal strain
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stress on complementary horizontal -strain

= shear modulus referred to the vertical
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« CC DATA S=0% OR S=100% (FINE TO
MEDIUM SANDS)

* NEGLIGIBLE EFFECTS (BELLOTTI ET AL.
1988 ISOPT |; SCHMERTMANN 1976,

JAMIOLKOWSKI ET AL. 2001)
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« JAMIOLKOWSKI ET AL. 2001
(UNDERESTIMATE 7 — 10%)

0y [kPa] : Dy [[] :q. [kPa] : o =standard error=7.9

Dy (saturated) — Dy (dry)
D (dry)

100 =-1.87 +2.32

1000 (g (o o)
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Tip resistance (Mpa
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CPTul TEST CONDUCTED DURING THE WET

SEASON (BRONI).

Sleeve friction
i —

Cone resistance Pore pressure

Depth (m)
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CPTu2 TEST CONDUCTED DURING THE DRY SEASON (BRONI).

Cone resistance Sleeve friction Pore pressure
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Depth (m)
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SBTn class

Icn, corrected value
Icn, original value
— = Sand Mixtures

= = = Silt Mixtures

= SBTn, correctedvalue

+ S8BT, original value
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SBTn Index

CPT: CPT-125 - Total depth: 30.00 (m)

SET - Bq plots (normalized)

SETn plot Normalized Bq plot
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e Kovacs (1981) and Aubertin, et al. (2002). The
MK model has been used to evaluate, from simple
soll parameters, the matrix suction (y,) at the
residual water content and the equivalent capillary

height above the water table (h.,).

e (Aubertin et al. 1998; Mbonimpa et al. 2000,
2002).
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* For clayey soil

y (ps = dry denSity) Fiem) = 0150, (kg/m*)}

for 0= k< Ry

for h > hgy
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Soil classification (SBTn) :jR{rbi??sizi'uBﬂ?i!ml]} SBT Index values
Organic soils: peats
I.=+(3.47 =log Q,,)* + {logF + 1.22)* Clays: silty clay to clay
Silt Mixtures: clayey silt to silty clay
Sand Mixtures: silty sand to sandy silt

Sands: clean sand to silty sand

Gravelly sand to dense sand

n = 0381 -1, +0.05 (—“)- 0.15

\Ogem/
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Estimate of vertical effective stress at Broni

vertical effective stress (kPa)
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HE SBT INTERPRETATION COULD GIVE
AN ASSESSMENT OF THE EFFECTIVE
STRESS-STATE

« MODIFYING ASBT INTERPRETATION INTO

A “SOIL TYPE” INTERPRETATION, THE
DIFFERENCES IN Ic SHOULD REFLECT
WHAT IS MISSING IN “SOIL TYPE”
INTERPRETATION (i.e.OCR)
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vertical effective stress kPa Cone resistance Sleeve friction

SBTn Index Pore pressure
100 !

vertical strain (%)

Cepth {m)
Depth (m)
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* Define Ic from borehole data (grain size curve)

* The new classification system is not SBT but
depends on texture

e Criteria:

— AGI 1997
— Example: Silt with clay (2.6<1¢<2.95)
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Borehole # Soil classification from borehole (AGI 1997) Ic from borehole Ic from CPTu Ale SBTn Soil classification from CPTu
1 Clayey and sandy silt 2.60 2.79 0.19 4 Sand Mixtures
Silty sand 2.10 2.05 -0.05 6 Sand
Silty sand 2.10 2.49 0.39 5 Sand Mixtures
Sand, gravel and fine gravel 1.30 1.72 0.42 6 Sand
Silty sand 2.10 2.19 0.09 5 Sand Mixtures
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« SERCHIO RIVER LEVEE SYSTEM AND
FOUNDATION SOIL

« DREDGED SEDIMENTS IN ARTICICIAL
BASINS (PORT OF LIVORNO)
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< Ic from CPTu
# Ic from borehole
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® Ic - corrected value
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« DATA HAVE BEEN MADE AVAILABLE BY
PROF. C. MEISINA (UNIPV), DR. BARSANTI
(GEOPROVE - LUCCA), DR. COSCO &
SPADARO (GEOSERVIZI- PISA).
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