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If a soil specimen is consolidated under any conditions other 
than those to which it has been previously subjected, its struc
ture will be altered and a change in its strength characteristics 
will result. This investigation is concerned with the effect of 
the secondary inherent strength anisotropy caused by variation 
of the consolidation stress path and the principal consolidation 
stress ratio on the strength response of a homogeneous clay 
remolded to possess a given primary inherent anisotropy. 

The following conclusions are drawn. Strength characteris
tics are influenced by the initial soil structure before aniso
tropic consolidation, or primary inherent strength anisotropy, 
as well as the structural rearrangement of particles due to an
isotropic consolidation, or secondary inherent strength anisot
ropy. The stress path followed to obtain a given principal con
solidation stress ratio influences the soil response. Pore-pres
sure values during a strength test decrease with increasing 
values of the principal consolidation stress ratio. With one 
exception~ the respective failure strains for both the maximum 
(cr1 ' - CT3 'J and the maximum CT1 '/CT3' failure criteria were ap
proximately equal. Water content for a given octahedral nor
mal consolidation stress decreases with increasing values of 
the principal consolidation stress difference. 

•IN nature, most soils are anisotropic due to the mode of deposition or as a result of 
subsequent changes caused by various stresses acting on them. Also, compacted em
bankments may exhibit marked anisotropic behavioral characteristics. Safety factors 
calculated in the design of earth slopes and determination of bearing capacity values 
are influenced by strength anisotropy. Therefore, a further understanding of the be
havior of anisotropic soils is required. 

Whatever the initial structure, such as flocculated or dispersed, of a sedimented 
clay deposit, subsequent one-dimensional consolidation causes a preferred arrange
ment of flat or elongated particles with their long axes perpendicular to the direction 
of the principal consolidation stress. The resulting anisotropy may be termed pri
mary inherent strength anisotropy. When a so-called undisturbed specimen of such 
soil is tested by means of a standard consolidated, undrained triaxial testing procedure, 
it is subjected to a laboratory consolidation stress which is generally different from 
that in the field; most often this is a hydrostatic consolidation stress. In recent work, 
this consolidation has been accomplished under a principal stress difference. 

If this latter consolidation procedure is performed under any conditions other than 
those which existed in the field or in one-dimensional consolidation, the soil structure 
will be altered, and this will, in turn, affect its stress-strain and strength responses; 
such anisotropy may be called secondary inherent strength anisotropy. In addition, the 
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application of a shear stress during the strength test will cause additional anisotropy, 
which may be referred to as induced strength anisotropy. 
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The purpose of this study is to contribute to current knowledge regarding the effect 
of secondary inherent anisotropy on strength response of cohesive soils. The experi
mental program is designed to investigate the effect of consolidation stress path and 
principal consolidation stress ratio on the strength characteristics of a homogeneous 
clay remolded to possess a given primary inherent anisotropy. 

SOIL TESTED 

The soil used in this study was primarily an illite clay known by the trade name 
Grundite. It was mined in the Goose Lake area of Grundy County, Illinois, and mar
keted by the Illinois Clay Products Company. The clay was upper Pennsylvania in age 
and was somewhat weathered and desiccated due to erosion of the overlying sediments. 
Grim and Bradley (1) have discussed its origin and properties, and other engineering 
characteristics are -given in Table 1. 

SAMPLE PREPARATION 

The test specimens were prepared from a dry, powdered form by mixing with a 
predetermined amount of distilled, de-aired water to yield a final water content of ap
proximately 42 percent. The additional water was added in small amounts and mixed 
by hand to obtain a fairly homogeneous moisture distribution. The clay-water mixture 
was then passed through a "Vac-Aire" sample extruder similar to U1at used by Schmert
mann and Oste1·berg (2) and described in detail by Matlock, Fenske and Dawson (3). 

The soil was passed through the extruder three times and in this process the mois
ture content decreased about one percent. During the last extrusion, as the clay passed 
through the 3. 56 cm diameter die, specimens about 10 cm long were cut with a wire 
saw. These were immediately covered with several coats of a flexible wax composed 
of a mixture of half paraffin and half petrolatum and were stored in a humid room un
til they were ready to be tested. From their study on Grundite, Perloff and Osterberg 
(4) found no evidence of thixotropic hardening during a 6-week storage period, and their 
finding was verified in this experimental program. 

Although the extruded samples are homogeneous in moisture content, the screw ac
tion of the auger causes the clay platelets to become oriented in a definite pattern. 
Because the molding moisture content is high, the shear stresses acting tangentially 
on the soil mass as it travels through the extruder cause the clay particles to align 
themselves parallel to the axis of the sample. Therefore, a structure similar to that 
of a dispersed soil is developed, except that the clay platelets are aligned vertically 
in a direction parallel to the axis of the specimen instead of horizontally or perpendicu
lar to the direction of the specimen axis, as would normally be the case for a tube 
sample or a compacted sample molded wet of optimum. Also, the soil structure ex
hibits a radial symmetry about the central axis of the specimen; this is evidenced by 
spiral crack patterns observed upon desiccation. Since these extruded specimens have 
a preferred particle orientation parallel to the specimen axis, there is a similarity 
between such test specimens and those trimmed from a conventional dispersed soil 
mass in such a manner that particles are aligned parallel to the central axis of the 
specimen. 

TABLE 1 

SOIL PROPERTIES 

Liquid Plastic Plasticity Specific Particles Less 
Limit Limit Index Than 2µ 

(%) (%) (%) Gravity (%) 

54.5 26.0 28.5 2.74 85 
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SCOPE OF TEST PROGRAM 

Two series of tests on extruded specimens, designated as the S and M series, were 
conducted in this experimental program. The letters refer to the strain rates at which 
the strength tests were performed. In the S (slow) series, a constant deformation rate 
of 1 centimeter per 372 min was used. The principal consolidation stress ratios for 
an octahedral normal consolidation stress of 1. 00 kg/cm2 were 1. 00, 1. 25, 1. 50, 1. 75 
and 2. 00, whereas they were 1. 00 and 2. 00 for an octahedral normal stress of 2. 00 
kg/cm2

• For the M (medium) i;eries, the deformation rate was 1 centimeter per 37. 2 
min, and an octahedral normal stress of 1. 00 kg/ cm2 with principal consolidation stress 
ratios of 1. 00, 1. 50, and 2. 00 was used. In all of the cases mentioned, the octahedral 
normal consolidation stress .was applied in increments while maintaining the principal 
stress ratio constant. In addition, for principal consolidation stress ratios of 1. 25, 
1. 50, and 1. 75 at an octahedral normal stress of 1. 00 kg/cm2

, specimens in the M 
series were first consolidated isotropically and then subjected to additional axial load 
to obtain the specified principal consolidation stress ratios. 

For convenience, the tests are described by a legend consisting of a letter designat
ing the series, as described previously, both preceded and followed by a number. The 
number preceding the letter indicates the ratio of principal consolidation stresses (1 
corresponds to 1. 00; 2 to 1. 25; 3 to 1. 50, etc.). The number following the letter des
ignates the value of the octahedral normal consolidation stress (1 corresponds to 1. 00 
kg/cm2 and 2 corresponds to 2. 00 kg/cm2). 

EXPERIMENTAL PROCEDURE 

When ready to be tested, the wax-covered samples were taken from the humid room 
and immersed in lukewarm water for about 2 min; after the wax covering became soft 
and pliable, it was easily removed. Then, the specimen was placed in a cradle and 
its ends were trimmed with a thin wire saw. Immediately after this operation, the test 
specimen and its ends were weighed separately. The water content of the ends was 
computed subsequently to provide a check on the initial water content of the specimen. 
Initial data on test specimen dimensions, weights and water contents, together with 
variations, are given in Table 2. 

To eliminate the possibility of entrapping air during the process of mounting the 
specimen, the bottom of the triaxial cell was immersed in distilled de-aired water. 
The test specimen was placed on the stainless steel base which had been lubricated 
with a thin layer of silicone grease and covered with a circular piece of latex rubber 
membrane. A filter paper drain was wrapped around the specimen and covered the 
radial drainage holes in the bottom plate. The specimen was then covered with a latex 
membrane. Approximately 20 sec were required for this underwater mounting 
procedure. 

The entire assembly was subsequently removed from the water, and the membrane 
surface was dried and coated with Dow-Corning 200 silicone fluid. A second mem
brane was then placed around the first, and the top and bottom of both membranes were 
sealed to the cap and pedestal, respectively, by silicone grease and three rubber 0-
rings on each end. The drainage line at the bottom of the specimen was connected to 
a precision-bore glass tubing calibrated in centimeters. 

The triaxial chamber was filled with distilled de-aired water, and chamber pressure 
was applied by placing weights on a precalibrated constant pressure cell. A constant 

TABLE 2 

INITIAL DATA FOR TEST SPECIMENS 

Height Diameter 
(cm) (cm) 

Weight Water Content 
(gm) (%) Void Radio 

8.01±.01 3.56 144. 4 ± • 1 41. 7 ± • 3 1. 152 ± o. 008 
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back pressure of 2. 0 kg/cm2 was applied by compressed air to ensure complete satura
tion during consolidation. 

Isotropic consolidation was achieved either by applying the total load in one incre
ment and permitting consolidation for 24 hours (usually the complete volume change 
took place in the first 12 hours) or by applying the load in increments of 0. 25 kg/cm2

• 

Depending on the value of the final consolidation stress, the latter procedure took from 
4 to 7 days for consolidation. 

Anisotropic consolidation was also accomplished by two different techniques. In 
the first method, radial stresses and axial stresses were applied simultaneously in 
octahedral normal stress increments of 0. 25 kg/cm 2 while maintaining constant the 
principal consolidation stress ratio; complete consolidation was permitted before add
ing the next increment. The time required for completion of primary consolidation 
was about 6 hours, but load increments were applied only every 12 hours. Following 
application of the final load increment, the specimen was allowed to consolidate for 
24 hours before being tested. The second technique consisted of consolidating the speci
mens first under a single increment of isotropic chamber pressure and then increasing 
the axial load in a single increment to achieve the desired ratio of principal consolida
tion stresses. Two days were required to complete consolidation. 

On completion of consolidation, the lever system used for anisotropic consolidation 
was clamped in position, and the load hanger was removed; the triaxial specimen with 
the load hanger was then placed in a loading press. The valve between the pore pres
sure gage and the specimen was opened, and the one between the specimen and the 
pipette was closed. A constant rate of deformation was then applied to the specimen; 
axial deformation was measured with a dial gage, and a steel proving ring provided 
load measurements. Pore pressures were measured with a Bourdon gage connected 
to the null gage. Radial deflections were measured by micrometers mounted in the 
wall of the pressure chamber. These measurements provided an excellent check on 
volume changes and a comparison of axial and radial strains during consolidation. A 
more detailed description of this technique, together with a study of end platens, is 
given by Khera and Krizek(~. · 

EXPERIMENTAL RESULTS AND INTERPRETATION 

Data associated with the anisotropic consolidation phase of the experimental pro
gram are given in Table 3. Tables 4 and 5 contain data and calculated parameters 
associated with two different failure criteria. 

TABLE 3 

EXPERIMENTAL DATA ON CONSOLIDATION RESPONSE 

Water Void Dimension Consolidation 

Sample Content Ratio Changes Stresses 

Number 
Height Diameter (]I a' 

Initial Final Initial Final (cm) (cm) le 3c 

1-S-1 42.30 38.10 1. 155 1. 039 -0.139 -0.069 1. 00 1. 00 
2-S-1 42. 14 37.24 1.156 1. 022 -0.235 -0.061 1.14 0.92 
3-S-l 42. 17 36. 61 1.155 1. 003 -0. 350 -0.045 1. 29 0.86 
4-S-1 42.08 37.63 1.152 1. 030 -0.416 -0. 019 1. 39 0.79 
5-S-1 41. 52 36.84 1.147 1. 018 -0.642 -0.003 1. 48 0.74 
1-S-2 41. 79 34.12 1.149 0.939 -0.290 -0. 116 2.00 2.00 
5-S-2 42.10 32.43 1. 151 0.886 -1. 020 -t-0.008 2.99 1. 50 
1-M-1 42.03 37.86 1.153 1.039 -0. 143 -0.064 1. 00 1. 00 
2-M-la 41. 93 37.06 1.152 1. 018 -0.270 -0.056 1.15 0.92 
3-M-1 42.08 37.29 1.154 1. 022 -0.330 -0.043 1. 29 0.86 
3-M-la 42.13 38.26 1.157 1. 051 -0.378 -0.018 1. 28 0.86 
4-M-la 41. 96 37.00 1. 152 1. 016 -0.447 -0.014 1. 40 0.80 
5-M-1 41. 98 36. 69 1.150 0.978 -0.630 -0.003 1. 51 0.75 
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TABLE 4 

EXPERIMENTAL DATA FOR [a1 I - 0'31
] FAILURE CRITERION 
max 

0'1
1 

- 03
1 

ale 
I 

Sample Failure 
I I 

2 0'1 - 0'3 u A Number Strain (kg/cm 2
) 

2a1c' a3c' (kg/cm2) 

1-S-1 0.080 0.326 0.323 1. 010 0.500 0.770 
2-S-1 0.085 0.404 0.354 1. 240 0.415 0.705 
3-S-1 0.090 0.422 0.329 1. 498 0.345 0.825 
4-S-1 0.100 0.450 0.327 1. 753 0.280 0.906 
5-S-1 0.055 0.490 0.330 2.001 0.145 0.620 
1-S-2 0.125 0.723 0.361 1,000 1. 010 0.700 
5-S-2 0.035 0.872 0.292 1. 990 0.190 o. 740 
1-M-1 0.095 0.398 o. 398 1. 000 o. 340 0.427 
2-M-la 0.105 0.433 0.378 1. 246 0.320 o. 495 
3-M-1 0.090 0.460 0.339 1. 497 0.220 0.445 
3-M-la 0.080 0.440 0.345 1. 492 0.225 0.551 
4-M- la 0.080 0.485 0.347 1. 749 0.145 0.386 
5-M-1 0.050 0.527 0.351 2.007 0.030 0.100 

The relation be tween the principal consolidation stress ratio 0'1 '/a3c' (O'lc' and 
O'gc' a re the major and minor pr incipal consolidation stresses) anJ the water content 
w is shown in Figure 1. In the direction of incr eas ing values of alc '/a3c' for an oc
tahedral norm.al stress of 1. 00 kg/cm2

, the data for both se r ies indicate a decreasing 
trend in water content with increasing values of O'lc '/a3c '. A similar trend is ob
served for the limited data with an octahedral normal consolidation stress of 2. 00 kg/ 
cm2

• These results indicate that water content is not a function of octahedral normal 
stress alone, but is also dependent on the ratio of pr incipal consolidation stresses. 
Thls behavior is contrary to that reported by Whitman, Ladd and da Cruz (6) and Henkel 
and Sowa (7) who found water content to be only a func tion of average consolida tion 
stress. Because volume deci.·eases during shear for normally consolidated clays (8), 
such behavior should be expected when consolidation is accomplished under a principal 
stress difference. 

Data for the radial and axial deformations during consolidation are given in Table 3 
and plotted in Figure 2. Specimens with the subscript a were first consolidated under 
hydros tatic stress followed by application of axial load in a single increment to obtain 
the desired value of a 1c 'I a 3c '. Figure 2 shows that s uch specimens exhibit a smaller 

TABLE 5 

EXPERIMENTAL DATA FOR [a,' /a.'] 
max FAILURE CRITERION 

01 I - 0'3 I O'lc 
, 

Sample Failure I I 

2 0'1 - 0'3 u A Number Strain (kg/cm") 2a1c / 0'3C I (kg/cm 2
) 

1-S-1 0.080 0. 326 o. 323 1. 010 0. 500 0.770 
2-S-1 0.085 0.404 0.354 1. 240 0.415 0.705 
3-S-1 0.108 0.420 0.328 1. 498 o. 350 0.416 
4-S-1 0.100 0. 450 0.327 1. 753 0.280 0.906 
5-S-1 0.060 0.488 0.329 2.001 0.153 0.660 
1-S-2 0.125 0.723 0.361 1. 000 1. 010 o. 700 
5-S-2 0.065 0.857 0.287 1. 990 0.265 1.160 
1-M-1 0.095 0. 398 0.398 1. 000 0. 340 0.427 
2-M-la 0.110 0.434 0.338 1. 246 0.325 o. 372 
3-M-1 0.090 0.460 o. 359 1. 497 0.220 0.445 
3-M-la 0.107 0. 434 0.338 1. 492 0.280 0.323 
4-M-la 0.100 0. 482 0.345 1. 749 0.160 0.166 
5-M-1 0.050 0. 527 0.351 2.007 0.030 0.100 



39 

1-S-I 
38 1-M-I 

2-M-la 3-M-I 
~4-S-I 2-S-I ·~ 

37 4-M-la -
~3-5-1 5-5-1 ~ 

5-M-I 

~ 
~ 36 -c:: 

Q) 

c 
0 
u 35 
Q; 
0 
3: 

34 
1-5-2 

33 

5-5-2 ~ 

1.25 1.75 2 .00 

Figure 1. Water content vs principal consol
idation stress ratio. 

-0.8 

- 0.6 

E 
(.) 

:E 
Cl 
Q) 

I -0.4 
c:: 
Q) 

Ol 
c:: 
0 

.s::. 
u 

-0.2 

13 

05-5-1 
0 5-M-I 

0 4-M-la 
04-5-1 

0 3-M-la 
o 3-S-I 

0 3-M-I 

0 2-M-la 

02-5-1 

l - M-10 0 
1-5-1 

-0.04 -0.08 -0.12 
Change in Diameter (cm) 

Figure 2. Change in height vs change in diameter. 

decrease in diameter at the end of con
solidation (both isotropic and anisotropic) 
than specimens where axial and lateral 
consolidating loads were applied simul

taneously in small increments; the reverse is true for height measurements. After 
isotropic consolidation, the application of a principal stress difference in a single in
crement caused high pore pressures to develop. Thus, the effective stresses in the 
specimen were reduced considerably, and its shear resistance decreased. This re
sulted in a greater axial deformation and a lesser decrease in diameter, as can be 
seen in Figure 2 by comparing the response of specimens 4-M-la and 4-S-l, speci
mens 3-M-la, 3-S-1 and 3-M-1, and specimens 2-M-la and 2-S-1. 

Pore-pressure values (Figs. 3 and 4) decrease as ale' /a3c' values increase. The 
largest pore pressures are observed in isotropically consolidated specimens, whereas 
the smallest values are associated with a principal consolidation stress ratio of 2. 00 
(the largest value used in this investigation). Also, the values of pore pressure devel
oped in the S series are higher than those in the M series for corresponding values of 
consolidation stresses. Because the strain rate for the M series was ten times greater 
than that for the S series, the time for the development of pore pressure was not ade
quate in the former case. 

Note that the pore-pressure curve for test 3-M-la lies above that for test 3-M-1, 
although the final values of consolidation stresses were the same for both specimens. 
However, specimen 3-M-la was first consolidated under isotropic conditions and then 
axial load was applied to achieve the desired degree of consolidating stress anisotropy, 
whereas specimen 3-M-l was consolidated under small load increments while maintain
ing a constant value of a1c '/a3c' for each increment. In the case of test 3-M-la, the 
specimen probably acquired a structure similar to that for the isotropic case, and this 
structure could not be altered significantly by the subsequent application of an axial 
consolidation stress. Due to the incremental load procedure employed on specimen 
3-M-l, the soil structure probably changed to a greater degree. The higher pore-
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Figure 3. M series: Pore pressure vs axial strain . 

pressure values developed in specimen 3-M-la indicate that it had a particle orienta
tion somewhere between that of specimens 3-M-1 and l-M-1. Therefore, in studying 
the effects of anisotropic consolidatio11, it is important that the consolidation stress be 
applied in small increments while maintaining CT le' / o-3 ' constant for each load addi
tion. For example, Lowe and Karafiath (9) presented fest results fram specimens con
solidated isotropically followed by the application of axial-load increments to obtain 
the desired consolidation stress anisotropy. The work reported herein indicates that 
a different response would probably have been observed if their specimens were con
solidated in increments while keeping the principal stress ratio constant. 

For tests on specimens consolidated under zero lateral strain, Simons (10) observed 
that the failure strain associated with the maximum cr1 '/CTs' £ailu1·e criterion was many 
times greater than that for the maximum {al' - as') failure criterion; such s trains in 
the former case ranged from 5: 4 to 8. 4 percent, whereas for the latter case they 
ranged from 0. 4 to 0. 9 percent. In this experimental test program, specimens 5-8-1, 
5-S-2, and 5-M-1 may be approximately categorized as consolidated under zero lateral 
strain, since diameter changes were very small (-0. 003 to +O. 008 cm), as can be seen 
in Table 3. However, the behavior noted here was different than that reported by 
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Simons (10). Fo1· specimen 5-S-1, which is associated with an octahedral consolida
tion stress of 1. 0 kg/cm2 and a prinCiJ?al consolidation stress ratio of 2. 00, the failure 
strains associated with the maximum (ai' - as' ) and the maximum cr1 '/as' failure cri
teria are 5. 5 and 6. 0 percent, respectively, whereas for specimen 5-S-2 at an octa
hedral consolidation stress of 2. 0 kg/cm·2 and a principal consolidation stress ratio of 
2. 00, the failure sti·ain for the maximum 0'1 '/a3 failure criterion is only about twice 
that for the maximum (a1' - 03 ') failure criterion, or 6. 5 vs 3. 5 percent, respectively. 
In addition to the stated variation in magnitude between the failure strain relationship 
for different failure criteria, this work indicates that the octahedral consolidation stress 
influences not only the value of failure strain, but also the relationship between the 
respective failure strains using different failure criteria. 

Comparison of specimens 5-S-l and 5-M-1 indicates that the faster deformation 
rate tends to lower the failure strain slightly (about 0. 5 to 1. 0 percent) from that as
sociated with the slower deformation rate; however, failure strains for both failure 
criteria are essentially equal, and this strain-rate variation is quite small. The ob
served strain-rate variations are too limited and too small to justify any statement. 

The test data of Simons (10) and Ladd (11) indicate that pore pressures continue to 
increase after maximum (a~ - 03 1 ) has occurred, but such was not the case in this 
study, except for specimen 5-S-2. However, even though pore pressures did increase 
in specimen 5-S-2, the magnitude of the increase was less than previously observed. 
Because consolidation stress 'history is known to affect pore-pressure response, tri
axial consolidation tests were conducted to determine the preconsolidation stress of 
these specimens . This stress was found to be 0. 6 kg/cm , and all specimens were 
consolidated to a stress greater than 0. 6 kg/cm2 to ensm·e normal consolidation. For 
example, the minimum value for any of the principal consolidation stresses was 0. 74 
kg/cm2

• 

The curves in Figures 5 and 6 show the experimental stress-strain data for speci
mens consolidated under an octahedral stress of 1. 0 kg/ cm 2 • Stress-strain curves 
obtained by Simons (10) and Ladd (11) for Ko and isotropic consolidation are shown in 
Figure 7. For the K-;;-consolidatedspecimens, there is not much similarity between 
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Figure 5. M series: Shear stress vs axial strain. 
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the stress-strain curves shown in Figure 7 and those obtained in this investigation and 
shown in Figures 5 and 6. Since their investigations were conducted on either undis
turbed specimens, which were consolidated in nature under a principal stress difference, 
or remolded specimens, which were consolidated one-dimensionally, the clay particles 
probably had a preferred orientation perpendicular to the direction of the consolidation 
stress. Therefore, before commencement of anisotropic consolidation, the arrange
ment of clay platelets for the specimens in their studies was probably significantly dif
ferent from that in this study. Hence, for these respective studies, the difference in 
the stress-strain behavior due to anisotropic consolidation possibly may be explained 
on the basis of this difference in initial particle arrangement. In each case, a rear
rangement of the clay particles takes place as a result of applying the principal con
solidation stress difference. Thus, the strength response is a function of both the 
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initial soil structur~ before anisotropic 
consolidation, or primary inherent strength 
anisotropy, and the rearrangement in struc
ture due to anisotropic consolidation, or 
secondary inherent strength anisotropy. 
An additional induced strength anisotropy 
occurs when the specimen is subjected to 
a strength test, such as the constant rate, 
undrained triaxial test used in this program. 

Values of (al' - as ')/2a1c' are shown in 
Figure 8 for various v,alues I or °l.c I (a3c I. 
It can be seen that (a1 - as )/2a1c re
mains constant for the complete range of 
alc '/a3c' values in tlle S series, whereas 
for the M series it decreases with increas
ing values of a1c '/cr3c '. Ladd (11) found 
a slight decrease in the values oCTa1' -

Figure 8. Strength parameter vs principal consoli
dation stress ratio. 

as ')/2a1c ' for the case of Ko consolidation, 
but made no study of rate effects . In the 
present study, it is seen that (aJ. ' - as ')/ 
2a1c' is also affected by the strain rate 
durmg s hear. 

CONCLUSIONS 

1. Water content for a given octahedral 'flormal consolidation stress decreases with 
increasing values of the principal consolidation stress difference. 

2. Pore-pressure values during a strength test decrease with increasing values of 
the principal consolidation stress ratio. 

3. The stress path followed to obtain a given principal consolidation stress ratio 
influences the soil response. 

4. With one exception1 the respective failure strains for both the maximum (a1' -
cra ') and the maximum 0'1 /cra' failure criteria were approximately equal. 

5. Strength characteristics are influenced by the initial soil structure before aniso
tropic consolidation, or primary inherent strength anisotropy, as well as the structural 
rearrangement of particles due to anisotropic consolidation, or secondary inherent 
strength anisotropy. 
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