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Is One Number Enough??? | | sbs <G L ool &G oss (S

¢, = undrained strength
Yr = unit weight

I = rigidity index Yv = unit weight

¢' = friction angle LT = liquefaction index
OCR = overconsolidation ¢' = friction angle

K, = lateral stress state c' = cohesion intercept
e, = void ratio

e, = void ratio

V, = shear wave q. = bearing capacity
E' = Young's modulus s,' = preconsolidation
C. = compression index V: = shear 'wave

g, = pile end bearing v 9 5 -= ;/:)mg s modt:lus
f. = pile skin friction = l.|d‘|'an¢c:lybang e
k = permeability % = pile end bearing
q. = bearing stress C'I_AY. N SA-ND f. = pile skin friction

Dy = relative density
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In-situ testing methods

SPT .
W TxPT Pv o . RCPTi SETT
| 1X ICPMT SWS u SDMT Plate LPT
penetrometer
ll Lo HF Gl Tb Suspension SASW SCPMTu
pmT [KeSB CPTu |scpmu |TPBL | PLT “logging  MASW
-1 FTS CSwW PPT [HPT
BST | AutoSeis Shaker

1 b ¢ : t 3 1 §: 2 : m n < - $
JoonnZigia sl ]|
 DHT
o U 18} p iro~= | N
| AV & L HF e Ry
[ | B WIARI R I " .Sinn K 2 | (PP

W 3 B

Standard penetration test
Texas penetration test
Vane shear test
Pressuremeter test

Cone pressuremeter
Dilatometer test

Screw plate test

K, stepped blade
Swedish weight sounding
Hydraulic fracture
Borehole shear test

Total stress cell
Freestand torsional shear
Cone penetration test
Piezocone penetration
Resistivity piezocone
Seismic cone

Seismic flat dilatometer
T-bar penetrometer
Ball penetrometer
Plate penetrometer
Plate load test

Suspension logger

Crosshole geophysical test
Downhole test

Spectral analysis of surface waves
Modal analysis (rayleigh waves)
Continuous surface waves
Standard penetration test with torque
Large penetration test

Piezoprobe test

Seismic piezocone pressuremeter
Helix probe test
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T L1 g “

[ Fall olidometers
Cora Cons DSB
. e
U Tv CIUC CKoUC CKoUE CIUE

Permeameters Iso CIDC CKoDC CKoDE CIDE

- S Consol
0 -l o=
o
\ g
Grain size analyses Mechanical oedometer Triaxial apparatus (iso-consols, CIUC,
Hydrometer Consolidometer CKoUC, CAUC, CIUE, CAUE,
Water content by oven  Constant rate of shear (CRS) CKoUE, stress path, CIDC, CKoDC,
Liquid limit cup Falling-head permeameter CIDE, CKoDE, constant P")
Plastic limit thread Constant-head permeameter  plane strain apparatus (PSC, PSE)
Fall cone device Flow permeameter True triaxial (cuboidal)
Pocket penetrometer Direct shear box Hollow cylinder
Torvane Ring shear Torsional Shear
Unconfined compression Unconsolidated undrained Tx Resonant Column Test device
Miniature vane Simple shear Non-resonant column
Digital image analysis Directional shear cell Bender elements
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Standard penetration test (SPT) @.‘ )M ‘SL“ u‘:&J“LO}‘
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resistance
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30-50 60 - 95 38-46
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7o o Sl
(Cone Penetration Test) CPT U bg 5o 3485 yislo;l

8] Cone penetration test (CPT)

test procedures

* Continuous push at :
20 mm/s - Electronic penetrometer

* Add rods at 1-m

i l * ASTM D-5778 field

) . = Inclination
vertical mteruals
T T f. = Sleeve friction resistance
i | <" Enlargement f T
Up § = - —» Uy = Porewater pressure
oh T . .
T g, = Measured tip resistance

every 1 or 5cm T MU g, = Total cone tip resistance
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Robertson & Campanella (1983)

1000

_
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fs/dy (%)

Friction ratio, FR
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Robertsonetal. (1986) @ |====-- 1 = Sensitive clay
1000 -
1 Zone r\ Zone 12 - sand — -2 = Organic soil
1 10 / to clayey sand Zone 11 -
- very stiff —_ a3
. 3 gl - / > fine grained 3= Clay
;.3; 100 + a 8 . . soil 4 = Silty clay
g 1 \
= . / 5 = Clayey silt
c .
E | y A — - 6= Sandy silt
a 4 ""
c 10: : 7 = Silty sand
o = = Silty san
O ] R Zone 3 - clay :
1 Zoneil1 v A= 7| |= ='8=Sand to silty
| sensitive % - sand
clay L v .—""" | Zone2-organic 9 = Sand
1 _'-ﬁ I- I_I-I- | FI rrrrrrrrr it T T 1T 1T 1T 11T 1T 17 17T 1T 171

0 1 2 3 4 5 6 7 8 10 = Gravelly sand

Friction ratio, FR = f/q; (%)
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* Pk invanio Torquemeter @. ‘ )M 6 L“ &0 LO} ‘
at bottom of

borehole

(VST) oy oy imlosl

Lower vane
to bottom of
i prebored hole
Four-bladed.
vane shear
Device:
D=625mm LISl “A™
H= H = blade
e= height
b A -
B= boreh'ole 1 d' =4 B c
diameter i} c
!
b'a(b Width = D .--.n-w}

1. Insertion of vane 2. Within 1 minute; rotate 3. Perdforman 4. Measure residual
~— - vane at 6 deg./minute; - _additional 8 to torque T . for
measure peak torque, T, ~ 10 revolutions - remolded case

Vane shear test (VST) per ASTM D 2573:

Undrained shear strength: S = 6 T/(71r03) For H/D =2
In-situ sensitivity: - . .~ S;=S,, (peak)/S, (remolded) -
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