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the same value of (G/Su]n.c. . The trend of G/su decreasing with
increasing OCR is in contrast to recommended values of & {proportional
to the inverse of G&J/su) in the literature (e.g. Sullivan et al (1979)).
These recommendations show €, decreasing (i.e. G /su increasing) the
stiffer and more overconsclidated the clay. The key to this apparent
contradiction lies in the wvariation of (G/su)n.c' with the effective
stress level for which sufficient data do not yet exist in the literature.
Intuitively it seems that the ratic of {G/su}n.c. may well be linked to
the liquidity index of the soil, increasing as the soil is consolidated
from its liquid limit up to its plastic limit. There is a pressing need
for further experimental research in this area.

The problem of measuring values of G and s from standard soil

u
samples was discussed in section 4.2. In order to obtain reasonable esti-

mates of the in situ stiffness of the soil, it is necessary to reconsolidate
the soil samples in the laboratory back to the in situ stress state allowing
time for any secondary consolidation to occur. There is a growing practice
in testing laboratories to overcome sampling disturbance by means of
reconsolidating soil samples to much higher effective stresses than they
have ever experienced and then allowing them to swell back to the same value
of OCR as exists in the field. &an approach such as SHANSEP is then used to
estimate the true field strengths from the measured laboratory strengths
{which will be higher due to the higher effective stress level). However,
the considerations of the previous paragraph indicate that deformation
moduli estimated in the same manner may be overestimated since the liquidity
index of the laboratory samples will be lower than in the field, leading to
higher values of G/su .

In general, deformation moduli obtained from triaxial samples are
considerably lower than those determined from in situ tests such as the
pressuremeter or plate loading test. Results quoted in section 5.1 show
factors varying from 3 to 8 between values of G/su from triaxial tests
and from self-boring pressuremeter tests for both soft and stiff clay
deposits. When choosing appropriate values of stiffness, the evidence
obtained from the back-analysis of observed foundation behaviour is inval-
uable. For London clay, back-analysed values of G/su are of the order of
120 to 150; the only way to obtain such values from triaxial samples is

from reloading loops on samples obtained from carefully excavated blocks



57

of clay (Table 4.2.1). In the other extreme, laboratory determination of
the stiffness of chalk is liable to overestimate the stiffness relevant
for an actual foundation (Table 5.2.2). While it is difficult to draw
firm conclusions it is clear that the effects of disturbance, either in
obtaining samples or in actual construction of a foundation, play a major
role in determining the relevant stiffness of the soil.

The importance of moduli determined from small strain amplitudes in
dynamic tests on soil is gradually becoming recognised. Not only is the
small strain often relevant to the strain level for the actual foundation
(see section 6.4 and Fig.6.4.1) but it provides an opportunity to investi-
gate how the truly elastic properties of a soil depend on its structure and
on the stress level. 1In section 6.2, an attempt has been made to fit a
large amount of data from dynamic laboratory tests on sand into a simple
framework, enabling the shear modulus G to be correlated with stress
level, density of the sand and the strain amplitude over which the sand
was cycled. Egns.6.2.1 and 6.2.6 present expressions giving the correla-
tions, the accuracy and usefulness of which are demonstrated in Tables 6.2.1
and 6.2.2. In dynamic field (seismic) measurements of the shear modulus of
sand, the density and stress level are often difficult to determine. As
such, many of the data from seismic tests have been compared with results
from SPT tests. The different correlations of G and S, With blow count
N are discussed in section 6.3.

As a parallel exercise to that described in this report, research work
has been carried out on correlations between index properties and other
engineering properties of soils. This work has appeared as two publications
which are included in this report as appendices.

The main hypotheses forming the basis of the work are that the index
tests are essentially shear tests conducted on remoulded soil in which the
water content is changed until the soil has a specific consistency or
strength. It is shown that within a small variation the undrained shear
strength of a clay at its liquid limit is approximately 1.7 kN/mz, and at
its plastic limit is 100 times the value.

Two direct consequences are (i) that a simple relationship exists
between the liquidity index of a soil and its (remoulded) undrained strength
and (ii) that a linear relationship exists between the plasticity index

and the compression index. Hence a knowledge of the index properties, and
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the natural water content of a specimen allows (conservative) predictions
to be made of its strength and compressibility.

In the second paper, the concepts are developed in terms of effective
stresses to establish that the normal consolidation line and the critical
state line for an insensitive scil are essentially unique in a plot of
liquidity index against logarithm of the effective overburden pressure.
This allows an estimate of the overconsolidation ratio of a specimen to be
made solely from a knowledge of its liquidity index and its depth.

The findings form a powerful framework within which poor guality data
can be assessed for their reliability and consistency. It must be empha-
sised, however, that this approach is only an adjunct to site investigation

and soil testing, and is in no way intended as a substitute.

7.2 Summary

An attempt has been made to pick out key observations on engineering
properties of soils from diverse published data and to interpret these
observations in a rational manner. The data are of widely differing quality
and there is a limited number of soils which have been reliably tested. 1In
particular, data have been drawn from scil tests on Boston blue clay, London
clay and on Japanese sands. The theoretical and empirical correlations
which have been proposed areintended, not as a substitute for thorough site
investigation, but to provide a framework of soil parameters as an aid when
test data are not available and when choosing parameters for theoretical

models of sojil-structure interaction.

ACKNOWLEDGEMENT

The data from the site at Sizewell, Suffolk, referred to in section
6.4, are included by permission of the Generation, Development and Construction
Division of the Central Electricity Generating Board, U.K. In connection
with that data, the co-operation and support of Mr. D. Mallard are grate-
fully acknowledged.



59

REFERENCES

Abbis, C.P.(1979) 'A comparison of the stiffness of the chalk at Mundford
from a seismic survey and a large scale tank test'. Subnitted
for publication in Géotechnique.

afifi, S.S. and Richart, F.E.,Jr.,(1973) 'Stress-History Effects of Shear
Modulus of Soils', Soils and Foundations, Vol.13, No.l.

Amar, S., Baguelin, F., Jezequel, J.F. and Le Mahaute, A, (1975) 'In situ
shear resistance of clays', Proceedings of the ASCE Specialty
Conference on In situ Measurement of Soil Properties, Raleigh,
North Carxolina.

D'Appolonia, D.J., Poulos, H.G. and Ladd, C.C.(1971) 'Initial Settlements
of Structures in Clay', Proc. ASCE, Jour. Soil Mech. Found. Eng.
Div., Vol.97, No.SMlO.

Bishop, A.W.(1966) 'The strength of soils as engineering material',
Géotechnique, Vol.l6, No.2.

Bjerrum, L. and Lo, K.Y.(1963) 'Effects of Ageing on the Shear-Strength
Properties of Normally Consolidated Clay', Géotechnique, Vol.1l3,
No.2.

Burgess, N. and Eisenstein, Z.(1977) 'The application of pressuremeter test
results in deformation analyses', Canadian Geotechnical Jocurnal,
Vol.l4, No.l.

Burland, J.B. and Lord, J.A.({(1969) 'The load-deformation behaviour of middle
chalk at Mundford, Norfolk', Proc. Conf. on In Situ Investigations
in Soils and Rock, Institution of Civil Engineers, London.

Burland, J.B., Sills, G.C. and Gibson, R.E.(1973) 'A field and theoretical
study of the influence of non-homogeneity on settlement', Proc.
8th. Int. Conf. SM & FE, Moscow.

Butler, F.G.(1974) 'Heavily Overconsolidated Clays', British Geotechnical
Society Conference on 'Settlement of Structures', Cambridge.

Calhoon, M.L.(1972) Discussion on 'Initial settlement of structures on
clay', by d'Appolonia et al (1971), Proc. ASCE Jour. Soil Mech.
Found. Div.,Vol98, No.SM3.

cunny, R.W. and Fry, Z.B.(1973) 'Vibratory In Situ and Laboratory Soil Moduli
Compared’', Proc. ASCE Jour. Soil Mech. Found. Eng. Div., Vol.99,
No.SM12.

Duncan, J.M. and Chang, C.-Y.(1970) 'Non-linear Analysis of Stress and Strain
in Soils',Proc. ASCE, Jour. Soil Mech. Found. Eng. Div., Vol.96,
No.SM5.



60

Gibson, R.E.(1974) 'The analytical method in soil mechanics', Géotechnique,
Vol.24, No.Z2.

Green, G.E.(1969) 'Strength and compressibility of granular materials
under generalised strain conditions'. Ph.D. Thesis, University
of London.

Hara, A.(1972) 'Elastic Moduli and Strengths of Clayey Soil Deposits’,

Report No.72-449A, Kajima Institute of Construction Technology,
(in Japanese).

Hara, A.(1973) 'Experimental Studies on Dynamic Characteristics of Soils’,
Kajima Institute of Construction Technology.

Hara, A., Ohta, T., Niwa, M., Tanaka, S. and Banno, T.(1974)'Shear Modulus
and Shear Strength of Cohesive Soils', Soils and Foundations,
Vol.l4, No.3.

Hardin, B.0O.(1978) 'The nature of stress-strain behaviour for soils', Proc.
Conf. on Earthquake Eng. and Soil Dynamics, Vol.l, Pasadena.

Hardin, B.O. and Black, W.L.(1966) 'Sand stiffness under various triaxial
stresses', Proc. ASCE, Jour. Socil Mech. Found. Div., Vol.92, No.SM2.

Hardin, B.O. and Drnevich, V.P.(1972)'Shear Modulus and Damping in Soils:
Design Equations and Curves',Proc. ASCE, Jour. Soil Mech. Found.
Eng. Div, Vol.98, No.sM7.

Henkel, D.J.(1956) 'The correlation between deformation, pore-water pressure,
and strength characteristics of saturated clays'. Ph.D, Thesis,
University of London.

Hertz, H.(1881) Crelle's Journal of Mathematics, Vol.92.

Hooper, J.R.(1973) 'Observations on the Behaviour of a Piled Raft Foundation
in London clay', Proc. Inst. Civ. Eng., Vol.55.

Hughes, J.M.O., Wroth, C.P. and Windle,D. (1977) 'Pressuremeter tests in sand’',
Géotechnique, Vol.27, No.4.

Hvorslev, M.J.(1937) 'Uber die Festigkeitseigenshaften Gestorter Bindinger
Boden', Thesis, Copenhagen.

Imai, T. and Yoshimura, M. (1970) 'Elastic Wave Velocities and Characteristics
of Soft Soil Deposits', Soil Mechanics and Foundation Engineering,
The Japanese Scociety of Soil Mechanics and Foundation Engineering,
Vol.l18, No.l, (in Japanese).

Twasaki, T. and Tatsucka, F.(1977) 'Effects of Grain Size and Grading on
Dynamic Shear Moduli of Sands', Soils and Foundations, Vol.l7, No.3.

Iwasaki, T., Tatsuoka, F. and Takagi, Y.(1978) 'Shear Moduli of Sands under

Cyclic Torsional Shear Loading', Soils and Foundations, Vol.l8,
No.l.



6l

Janbu, N.(1963)'Soil Compressibility as Determined by Oedometer and Triaxial
Tests', Eur. Conf. Soil Mech. Found. Eng., Wiesbaden, Germany,
Vol.l.

Jewell, R.J. and Fahey, M.(1979) Private Communication.

de Josselin de Jong, C.(1971) Discussion in session IT of the Roscoe
Memorial Symposium 'Stress-strain behaviour of soils',Cambridge.

Kanai, K., Tanaka, T,, Morishita, T. and Osada, K.(1966) 'Observation of
Microtremors, XI, Matsushiro Earthquake Swarm Areas', Bulletin of
Earthquake Research Institute, XLIV, Part 3, University of Tokyo.

Kondner, R.L.(1963)'Herpobolic Stress Strain Response: Cohesive Soils',
Proc. ASCE, Jour. Soil Mech. Found. Eng. Div., Vol.89, No.SML.

Kovacs, W.D.(1975) Discussion on Lhsaki, Y. and Iwasaki, R.(1973),'On
Dynamic Shear Moduli and Poisson's Ratios of Soil Deposits', Soils
and Foundations, Vol.13, No.4, Dec., 61-73; Soils and Foundations,
Vol.l5, No.l.

Kovacs, W.D., Seed, H.B. and Chan, C.K.(1971) 'Dynamic Moduli and Damping
Ratios for a Soft Clay', Proc. ASCE, Jour Soil Mech. Found. Eng.
Div., Vol.97,No.SMl.

Ladanyi, B.(1963) 'Expansion of a cavity in a saturated clay medium', J. Soil
Mech. Fdn. Eng., ASCE, Vol.89, No.SM4.

Ladd, C.C.(1964)'Stress Strain Modulus for Clay in Undrained Shear' Proc.
ASCE, Jour. Soil Mech. Found. Eng. Div., Vo0l.90, No.SM5.

Ladd, C.C., Foott, R., Ishihara, K., Schlosser, F., and Poulos, H.G.(1977)
‘Stress deformation and strength characteristics', State-of-the-
art report, Proc. 9th Int. Conf. Soil Mech. Found. End., Tokyo,
Vol.2.

Ladd, C.C., Bovee, R.B., Edgers, L. and Rixmer, J.J.{(1971) 'Consclidated
undrained plane strain shear tests on Boston blue clay', MIT
Research Report R71-13.

Ladd, C.C. and Edgers, L.(1972) ‘'Consolidated-undrained direct simple shear
tests on saturated clays', MIT Research Report, R72-82.

Ladd, C.C. and Foott, R.{1974)'New Design Procedure for Stability of Soft
Clays's Proc. ASCE, Jour. Geotech. Eng. Div., Vol.l00, No.GT7.

Lade, P.V. and Duncan, J.M. (1975)'Elastoplastic Stress-Strain Theory for
Cohesionless Soil', Proc. ASCE, Jour. Geotech. Eng. Div., Vol.lOl,
No.GT10.

Lord, J.A.(1976) 'A comparison of three types of driven cast-in-situ piles
in chalk®, Géotechnique, Vol.26, No.l.

Loudon, P.A.(1967) 'Some Deformation Characteristics of Kaolin', Ph.D. Thesis,
University of Cambridge.



62

Love, A.E.H.(1928) 'A treatise on the mathematical theory of elasticity’,
Dover Publications, New York.

Marsland, A.(1971la) 'The shear strength of stiff fissured clays', Proc.
Roscoe Memorial Symposium 'Stress-strain behaviour of soils',
Cambridge.

Marsland, A.(1971b) 'Laboratory and in situ measurements of the deformation
moduli of London clay', Proc. Symposium on Interaction of
Structure and Foundations, Univ. of Birmingham.

Marsland, A. and Eason, B.J.(1973) 'Measurement of displacements in ‘the
ground below loaded plates in deep boreholes', Proc. Symposium
on Field Instrumentation, British Geotechnical Society, London.

Marsland, A. and Randolph, M.F.(1977) ‘Comparisons of the Results from
Pressuremeter Tests and Large In Situ Plate Tests in London Clay’
Géotechnique, Vol.27, No.2.

Moore, J.F.A.(1974) 'A long-term plate test on Bunter sandstone', Proc.
3rd Int. Congress on Rock Mechanics, Colorado.

Navy, Dept. of (1971) 'Design Manual - Navfac DM-7', U.S. Government
Printing ©ffice, Washington DC.

Ohba, S. and Toruimi,I.{(1971) 'Research on Vibrational Characteristics of
Soil Deposits in Osaka, Part 2, On Velocities of Wave Propagation
and Predominant Periods of Soil Deposits', Abstracts, Technical
Meeting of Architectural Institute of Japan, (in Japanese).

Ohsaki, Y. and Iwasaki, R.(1973)'0On dynamic shear moduli and Poisson's ratios
of soil deposits',Soil and Foundations, Vol.13, No.4.

Chta, T., Hara, A., Niwa, M. and Sakano, T.(1972) 'Elastic moduli of soil
deposits estimated by N-values', Proc. 7th Ann. Conf., Japanese
Soc. for Soil Mech. and Found Eng., (in Japanese).

Palmer, A.C.(1972) 'Undrained expansion of a cylindrical cavity in clay’,
Géotechnique, Vol.22, No.3.

Pearce, J.A.(1970) 'The behaviour of soft clay in a new true triaxial
apparatus', Ph.D. Thesis, University of Cambridge.

Randolph, M.F.(1977) 'A theoretical study of the performance of piles’',
Ph.D. Thesis, University of Cambridge.

Randolph, M.F. and Wroth, C.P.(1978) 'A simple approach to pile design and

the analysis of pile tests', Proc. ASTM Symposium on Behaviour of
Deep Foundations, Boston.

Roscoe, K.H. and Burland, J.B.(1968) 'On the Generalised Behaviour of ‘Wet'
Clay', Engineering Plasticity, Ed. Heyman, J. and Leckie, F.

Schofield, A.N. and Wroth C.P.(1968) 'Critical State Soil Mechanics'
McGraw Hill, London.



63

Seed, H.B. and Idriss, I.M.(1971)'Soil Moduli and Damping Factors for
Dynamic Response Analysis', Earthquake Engineering Research
Centre, Report No.EERC 70-10, College of Engineering, Univ.
of California, Berkeley.

Serota, S. and Jennings, R.A.J.(1959) 'The Elastic Heave at' the Bottom
of Excavations', Géotechnique, Vol.9, No.2.

Sherif, M.A. and Ishibashi, I.(1976)'Dynamic Shear Moduli for Dry Sands'.
Proc. ASCE, Jour. Geotech. Eng. Div., Vol.1l02, No.GT1ll.

Simons, N.E.(1974) 'Normally consolidation and lightly overconsolidated
cohesive materials', British Geotechnical Society Conference
on 'Settlement of Structures®, Cambridge.

Skempton, A.W.(1957) Discussion on 'The Planning and Design of Hong Kong
Airport', Proc. Inst . Civ. Eng., Vol.7.

Skempton, A.W.{(1959) Correspondence on 'The Elastic Heave at the Bottom
of Excavations', Géotechnigue, Vol.89, No.3.

Sketchley, C.J.(1973) 'The behaviour of kaolin in plane strain',
Ph.D, Thesis, University of Cambridge.

skoglund, G.R., Marcuson, W.F.III and Cunny, R.W.(1976) 'Evaluation of
resonant column test devices', Proc. ASCE, Jour. Geotech. Eng.
Dic-' VOl.lOZ, NO.GT].:L, NOV., 1147"1158-

Stokoe, K.H. and Lodde, P.F.(1978) 'Dynamic response of San Francisco Bay
mud', Proc. of Conf. on Earthquake Engineering and Soil Dynamics,
Vol.II, Pasadena.

Stroud, M.A.(1971) ‘Sand at Low Stress Levels in the Simple Shear Apparatus',
Ph.D. Thesis, University of Cambridge.

Sullivan, W.R., Reese, L.C. and Fenske, C.W.{(1979) 'Unified method for
analysis of laterally loaded piles in clay', Proc. Int. Conf. on
Numerical Methods in Offshore Piling, London.

Terzaghi, K. and Peck, R.B.(1948) 'Soil Mechanics in Engineering Practice',
John Wiley and Sons, New York.

Uriel, A.O. and Merino, M.(1979) 'Harmonic response of sand in shear',
Proc. 3rd Int. Conf. on Numerical Methods in Geomechanics.

Wakeling, T.R.M.(1969) 'A comparison of the results of standard site
investigation methods against a detailed geotechnical in-
vestigation in Middle Chalk at Mundford, Norfolk', Proc.
Conf. In Situ Investigation in Soils and Rocks, British
Geotechnical Society, London.

Ward, W.H., Burland, J.B. and Gallcis, R.E.(1968) 'Geotechnical assessment

of a site at Mundford, Norfolk, for a large proton accelerator’,
Geotechnique, Vol.l1l8, No.3.

Ward, W.H., Marsland, A. and Samuels, S.G. (1965} 'Properties of the London
Clay at tEe Ashford Common Shaft; In Situ and Undrained Strength
Tests', Géotechnique, Vol.l5, No.4.



64

Ward, W.H., Samuels, S.G. and Butler, M.E. (1959) 'Further Studies of the
Properties of London Clay', Géotechnique, Vol.9, No.2.

Webb, D.L.(1967) 'The mechanical properties of undisturbed samples of
London clay and Pierre Shale', Ph.D. Thesis, University of
London.

Wesley, L.D.(1975) "Influence of Stress Path and Anisotropy on the
Behaviour of a Soft Alluvial Clay', Ph.D. Thesis, University
of London.

Windle, D.(1976) 'In situ testing of soils with a self-boring pressuremeter',
Ph.D. Thesis, University of Cambridge.

Windle, D. and Wroth, C.P.(1977) 'The use of a self-boring pressuremeter
to determine the undrained properties of clays', Ground Engin-
eering, Sept.

Wroth, C.P.(1972) ‘'Some aspects of the Elastic Behaviour of Overconsolidated
Clay', Proc. Roscoe Memorial Symposium, Ed. Parry, R.H.G.,
Foulis, 347-361.

Wroth, C.P.{1979) 'Correlations of some Engineering Properties of Soils’,
Proc. 2nd Int. Conf. on Behaviour of Off-shore Structures,
London.

Wroth, C.P. and Wood, D.M.(1978) 'The correlation of index properties with
some basic engineering properties of soils'. Canadian Geotechnical
Journal, Vol.l5, No.2.

Yong, R.N., Rkiyoshi, T. and Japp, R.D.(1977) 'Dynamic Shear Modulus of
Soil Using a Random Vibration Method', Soils and Foundations,
Vol.l7, No.l.

Zytynski, M.(1979) Forthcoming Ph.D. Thesis, University of Cambridge.
zytynski, M., Randolph, M.F., Nova, R. and Wroth, C.P.(1978)'On Modellling

the Unloading-Reloading Behaviour of Soils’, Int. Jour. Numerical
and Analytical Methods in Geomechanics, Vol.2, No.l.



P.A.F. TRIAXIAL

(kN/m?) G/sy

’ 2 o2 2
DEPTH(m) s, (kN/m*) G, (kN/m?) G/s, su(kN/m®)G,

5 34 1300 39 28 300 12

10.5 62 4700, ;. ... 59 43 300 7

Note: Gmo : secqnt modulus q, to Dnax

Table 5.1.1. Pressuremeter test results compared with triaxial
test results at Cran (after Amar et al (1975))

sy (kN/m®)  G(kN/m®) G/s,

CAMKOMETER 120 27,000 220
PLATE TEST 95 27,000 381
TRIAXIAL TEST 95 5,000 56

Table 5.1.2. Test results from Hendon - ~6m depth

CAMKOMETER
DEPTH sy (kN/m?)  G(kN/m?) G/sy,
2m 80 11,000 133
6m 160 51,000 317

Table 5.1.3
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SHEAR MODULI  MN/m?

(i) (ii)

Grade of From 0.865m From 18.3m G(i'}/Glab
chalk diameter plate tests diameter test tank *
I 3500 - (~1)
1T 1000 1800 0.6-0.8
IXIT 800 800 0.2-0.4
Iv 400 400 0.1- 0.2_
\' 200 150 =

Table 5.2.2. Comparison of Shear Modulus Values for Chalk



-5 ~4 -3 -2

10 10 10 10
Measured .95 .74 «34 .07

G/G_ _ _
¥Y=10"" catculated .99 .86 .39 .06

Table 6.2.1.

Measured and Calculated Variation of
G/G

(data from Tatsuoka et al)

Y=10"¢
% 2
Shear Modulus (MN/m*)
Soil Water p = 35 kN/m? P = 35C kN/m?
- Content % Meas. Calc. Meas. Calc.
20.9 67 50 137 141
Grundite
29.4 38 34 64 96
Remould. 19.6 75 52 280 147
Sensit. -
Clay 30.7 34 33" 74 T 94
- 8.6 32 49 134 133
Sand

* Shear modulus is calculated assuming that the maximum
water concent corresponds to maximum recorded voids ratio,
and similarly for the minimum. For the Silica Sand the
mean voids ratio is used.

Table 6.2.2.

Measured and Calculated Shear Modulus

(Data from Yong et al (1977))



Fig.2.3.1.

Definition of
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(c) Standard triaxial test (Aoj =O) (d) General test (e.q. plane strain)

Fig.2.3.2. Relationship of gradients of stress-strain
curves to the shear modulus G
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Fig.3.3.1. Variation of undrained shear strength
in different tests
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Fig.3.4.1. Definition of elastic parameters for
transversely isotropic material



12)
80O
70—
I
60— &
o
c 9
85
50— ©0©
g}
40—
IN SITU
30—
20—
o O
o)
10— //

3=
8
>3
£ 3
| SO =
Q 0
c u
o
O SAMPLE T29
& BOREHOLE I3
, ® BOREHOLE 10
Po

| | ’ l

50 I00 150 200 250 300
Po (kN/m2)
Fig.4.1.1. Values of undrained shear strength from

CIU tests on clay from Mucking Flats
(after Wesley (1975))




B

Lo [C%g)/ 1), ]
21—

-
| 2 £n(OCR)

Fig.4.1.2. Normalised values of su/p' plotted against
OCR for CIU tests on remoulded Boston blue clay
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Fig.4.1.3. Normalised values of Su/cv: plotted against
CCR for plane strain tests on remoulded
Boston blue clay.
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Fig.4.1.6. Values of

G/su plotted against OCR from
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and Edgers (1972))
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Fig.4.3.1. Variation of undrained shear strength with OCR

for Boston blue clay (data from Ladd et al
(1971) and Ladd and Edgers (1972))
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tests on Boston blue clay (data from Ladd et al
(1971) and Ladd and Edgers (1972))
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Tatsuocka et al (1978))
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This technical report had, when first produced in 1979, two appendices.
These appendices are papers which have been published and are readily

available. The references are given here.

Appendix A
Wroth, C. P. and Wood, D. M. (1978)
The correlation of index properties with some basic engineering

properties of soils.

Canadian Geotechnical Journal lé, 2, 137-145.

Appendix B

Wroth, C.P. (1979)

Correlations of some engineering properties of soils.
Proc. 2nd Int. Conf. on behaviour of Off-Shore Structures,

London E_ 121-132.





