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Interpretation of soil behaviour
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Characteristics of Papers
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Characteristics of Papers

* Nearly 60 papers

28 Countries

« 13 Soil ‘'Types’
« % 10 In Situ Test Types
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Evolution of Practice

« Large reliance on judgment / experience
after Lacasse (1988) / Mayne (1998)

Distribution of Papers for CPT10
Interpretation Session
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Evolving Research

« Difficulties for numerical /
analytical methods due to
soil constitutive models
and large strains

« Structure / aging

e Hinh ci-r-ncc
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compressibility /
particle crushing

« Stress dependent ; 29
dilation

« Stress and strain
dependent stiffness E _ o
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Undrained Strength (14 papers)

* Sy = (9=Syo)/ Nyt
* th = (qt_GvO)/Su
« CPT'95; N, = 8-27

« Randolph 2004 (soft clay)

¢ Nypvane=13.7; COV=17%
e Npp,,=11.6; COV=7%
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Undrained Strength (14 papers)

* Ny = (G-0y0)/Sy
« CPT'95; N, = 8-27
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Friction Angle (4 papers) (McNulty & Harney)

« Sands and Silty Sands
- Correlations to ¢',,

 Drained or Undrained Behavior

» [ fines content correction? (Robertson)
* Low ¢' in OC clay
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Friction Angle

- OC clays, Milwaukee, WI; ¢'., = 31°
« Peak friction angle due to interlocking when OC

- 0’ decreases with OCR leading to apparent c’;
not representative of material behavior
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Stiffness
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Correlations to CPT tip resistance [5 (V.), 3 (Gy)]

« G, = pV.?; Seismic Cone
« Focus on sands

« Larger strain stiffness of PMT & DMT
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* G/qcnet = KG'qclN_n
« Is there bias towards q.,y (relative density)?
« Is this strain level dependant?
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Compressibility
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Compressibility (9 papers)

« C.=Ae/Aloga’, 11
« Soil compressibility 1 1
decreases as ¢' N 0.9
° M=D'=2.3(1+€0)G'/CC 50.8 \i\
o
Me’a\sulred 2 o7 .
e Oedometer 0.6 '\\\
- DMT T3 U
« Embankment 0.4
0 500 1000 1500 2000 2500 3000
¢ Stress Ievel Effective Vertical Stress, o', (kPa)
1 i =
([ G VO .
¢ p'C THE UNIERS[T‘:‘

. 6", + 110kPa WISCONSIN




Compressibility

* Qenet~U2 = qcnet(l'Bq)
» Is g,-u, indicative of effective stress below tip?
« Shear & octahedral components of Au,
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Water Flow Characteristics




Water Flow Characteristics (7 papers)

» Dissipation Tests

 Injection methods
 Correlations to fines content / I-
 Variable Rate Penetration, V=vd/c,
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Soil State
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Sands (9 papers)

« Behaviour controlled by:

> FI‘ICtIOn "’"{:EL

» (stress dependent) i .
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OCR / Stress History (9 papers) (Liao et al.)

« 35m bluff removal

 p'. in clay overestimated

rﬁ-‘f':f

« Unknown stress history
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Classification
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Classification (13 papers)

 Normalized parameters for rational
interpretation (Q, B, F, Auy/c',o, V=vd/c,)

« Separate influence of state and water flow
characteristics, Q & Au,/c',4; V=vd/c,
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Summary / Conclusions

« CPT data from a wide variety of sites with
complementary lab & in situ test data

« Most interpretation builds on previously
developed methods and discusses similarities /
differences for site specific conditions

li1a
iua

« Separate partial consol from changes in state
« Couple strength and stress history with CSSM
 Relative density or state parameter for sai

* Need larger number of statistical,
numerical, and analytical studies

. Realistic soil models now available WISCONSIN
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