Aalborg Universitet
AALBORG UNIVERSITY

DENMARK

Undrained Triaxial Tests on Eastern Scheldt Sand
Jakobsen, Kim Parsberg

Publication date:
1998

Document Version
Publisher's PDF, also known as Version of record

Link to publication from Aalborg University

Citation for published version (APA):
Jakobsen, K. P. (1998). Undrained Triaxial Tests on Eastern Scheldt Sand. Aalborg: Geotechnical Engineering
Group. (AAU Geotechnical Engineering Papers : Laboratory Testing Paper ; No. 25, Vol. R9823).

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

? Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
? You may not further distribute the material or use it for any profit-making activity or commercial gain
? You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: April 24, 2017


http://vbn.aau.dk/en/publications/undrained-triaxial-tests-on-eastern-scheldt-sand(156441f0-a86b-11da-8341-000ea68e967b).html

AAU Geotechnical Engineering Papers ISSN 1398-6465 R 9823

Undrained Triaxial Tests on
Eastern Scheldt Sand

K.P. Jakobsen

December 1998 Laboratory testing paper No 25

GEOTECHNICAL ENGINEERING GROUP
AALBORG UNIVERSITY DENMARK




Jakobsen, K.P. (1998). Undrained Triaxial Tests on Eastern Scheldt Sand
AAU Geotechnical Engineering Papers, 1ISSN 1398-6465 R9823,
Laboratory testing paper No 25

© 1998 AAU Geotechnical Engineering Group

Except for fair copying, no part of this publication may be reproduced, stored in a retrieval system, or transmitted, in
any form or by any means electronic, mechanical, photocopying, recording or otherwise, without the prior written per-
mission of the Geotechnical Engineering Group.

Papers or other contributions in AAU Geotechnical Engineering Papers and the statements made or opinions expres-
sed therein are published on the understanding that the author of the contribution 1s solely reponsible for the opinions
expressed in it and that its publication does not necessarily imply that such statements or opinions are or reflect the
views of the AAU Geotechnical Engineering Group.

Printed at: Schelin Grafisk

The AAU Geotechnical Engineering Papers — AGEP — are issued for early dissemination and book keeping of re-
search results from the Geotechnical Engineering Group at Aalborg University (Depantment of Civil Engineering).
Moreover, the papers accommodate proliferation and documentation of field and laboratory test series not directly
snited for publication in journals or proceedings,

The papers are numbered 1ISSN 1398-6465 R<two digit year code><two digit consecutive number>. For internal
purposes the papers are, further, submitted with coloured covers in the following series:

Series Colour
_ Laboratory testing papers sand
_ Field testing papers grey
_  Manuals & guides red
_ Soil Mechanics papers biue
_ Foundation Engineering papers green
_ Engineering Geology papers yellow
. Environmental Engineering papers brown

In general the AGEP papers are submitied 1 journals, conferences or scientific meetings and hence, whenever possi-
ble, reference should be given 1o he linal publication (journal, procecding ¢tc) and not to the AGEP paper.

Undrained Triaxial Tests on Eastern Scheldt Sand

Kim Parsberg Jakobsen
Aalborg University, Aalborg, Denmark

1 INTRODUCTION

In the process of understanding and develop-
ing models for geomaterials, the stress-strain
behaviour is commonly studied by performing
triaxial tests. In the present study, several types
of static triaxial tests have been performed to
gain knowledge of the undrained stress-strain
behaviour of frictional materials during mono-
tonic loading. The tests conducted includes
undrained and constant volume tests, starting
from different initial states of stress and fol-
lowing various stress paths.

All the tests are performed on reconstituted
loose to medium dense specimens of Eastern
Scheldt Sand. Soil properties and test proce-
dures are described in the succeeding sections,
ending with a summary of the performed triax-
ial tests.

For information about the hydraulic proper-
ties, drained and cyclic loading response of
Eastern Scheldt Sand please refer to Jakobsen
(1998a), Jakobsen and Praastrup (1998) and
Jakobsen (1998b), respectively.

2 EASTERN SCHELDT SAND
Eastern Scheldt Sand is a fine, well-sorted line
shore quartz sand, with sub-rounded to

rounded grains. The classification properties
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are summarised in Table 1. For further infor-
mation about grain size distributions refer to
Jakobsen (1998a).

Table 1. Classification properties for Eastern
Scheldt Sand.

Property Value
Specific gravity, G, 2.650
Maximum void ratio, €mu 0.886
Minimum void ratio, € 0.591
Maximum grain size, die 0.500 mm
Mean grain size, ds 0.166 mm
Fines content 13%
Uniformity coefficient, Cy = %‘% 1.52
, d%
Curvature coefficient, C= TG 0.99

3 EQUIPMENT FOR STATIC TRIAXIAL
TESTING

During the triaxial test axial load and deforma-
tion, volume changes as well as pore and cell
pressures are electronically measured and
transmitted to the computer for data processing
and actuation of cell pressure or axial load
adjustments, allowing any stress path to be fol-
lowed. The triaxial tests can be conducted with
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2 UNDRAINED TRIAXIAL TESTS ON EASTERN SCHELDT SAND

or without backpressure. Further information
about the used equipment and its capabilities
are found in Jakobsen and Praastrup (1998).

In order to avoid measuring errors due to
false deformations of the apparatus, all meas-
urements are performed as close to the speci-
men as possible. Thus, displacement transdue-
ers are mounted on the top and bottom pres-
sure heads, the axial load is measured inside
the cell and the pore pressure is measured in
the bottom pressure head beneath the porous
filter.

The traditional undrained (CU) or constant
volume (CUy-o) tests are performed by use of
two different concepts. In the traditional
undrained test, backpressure is applied to
ensure a high degree of saturation before the
drainage lines are closed (see Section 4.1), The
backpressure is crucial for the undrained test
as the inherent constant volume only exists for
completely saturated soils. The constant vol-
ume condition might nevertheless be violated
as the soil tends to dilate during shear, result-
ing in decreasing pore pressure and unintended
release of dissolved gases.

Alternatively the volume of the specimen
can be held constant by adjusting the cell pres-
sure to ensure that no water enters or leaves
the specimen. This procedure (CU,q) is per-
formed with zero pore pressure change, pre-
venting any change in the degree of saturation.

Besides the difference in testing techniques
there is a distinct difference in the way the
measured data are analysed. In the CU-test the
effective stress path is deduced from the
knowledge of cell pressure and developed pore
pressure during shear. In the CU,-test the
effective stress path is followed throughout the
test and the pore pressure response equals the
change in confining pressure.

4 SPECIMEN PREPARATION

As described in the companion report, Jakob-
sen and Praastrup (1998), it is of great
importance to ensure a homogenous stress and

Strain state inside the specimen. Consequently,
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the major parts of the tests are performed on
70x70 mm specimens using lubricated end
plates (Jacobsen, 1970; Rowe and Barden,
1964; Kirkpatrick, 1974). The effect of inho-
mogenous stress and strain states on the
undrained soil response is revealed by execu-
tion of a few tests on 140x70 mm specimens.

All the specimens are prepared by air plu-
viation in a split mould. In cases where the
objective is to investigate the effect of pressure
and stress path dependency the specimens are
prepared with a tolerance on the initial void
ratio of + 0.001.

4.1 Specimen Saturation

Specimen saturation plays an important role in
the study of the undrained behaviour of geo-
materials. To obtain reliable measurements of
development of pore pressure during testing, a
high degree of saturation is necessary. The
development of pore pressure during an
undrained triaxial test, simulating the condi-
tion of no volume change, depends on the
resistance by the pore fluids to the tendency
for volume change of the soil skeleton, The
effect of insufficient saturation is most pro-
nounced in this type of test, as the compressi-
bility of the pore fluid is dominated by the free
air. Thus, the free air will cause a violation of
the no volume change condition and affect the
magnitude of pore pressure developed. The
specimen saturation is performed in one of two
ways, depending on the type of test. For
CU.o-tests the water percolation procedure is
used for specimen saturation (please refer to
Jakobsen and Praastrup (1998)), whereas
specimens for CU-tests are saturated using
backpressure.

4.1.1 Saturation using backpressure

Traditional undrained tests (CU) are performed
with backpressure. The specimen is first
flushed with carbon dioxide (CO;) through the
bottom drain replacing the lighter air. Deaired
and deionized water is then introduced through
the bottom drain and as the water Seeps up
through the specimen the carbon dioxide is
partly pushed out and partly dissolved into the
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water. A positive effective confining pressure
of 20 kPa 1s maintained throughout the satura-
tion process. The backpressure is finally”
applied to force the carbon dioxide and even-
tual free air to dissolve completely into the
water. The degree of saturation is afterwards
checked by measuring the pore pressure coeffi-
cient, B, expressing the ratio between the
resulting change in pore pressure and the
imposed change in the cell pressure
(Skempton, 1954). The pore pressure coeffi-
cient is strongly dependent on the degree of
saturation and whereas a value of unity typi-
cally is interpreted as complete saturation,
lower values may be indicative of incomplete
saturation, Factors like the compressibility and
porosity of the soil skeleton and membrane
penetration may, however, affect the measured
value in both downward and upward directions
(Kiekbusch and Schuppener, 1977, Martin et
al. 1978).

5 PERFORMED TRIAXIAL TESTS

After saturation the specimen is isotropically
consolidated at a maximum loading rate of
5-10 kPa per minute, and afterwards sheared at
a maximum axial strain rate of 3 % per hour.

The test conditions for the performed CU,0
and CU triaxial tests are summarised in Tables
2 and 3, respectively.

6 PRESENTATION OF TEST RESULTS

The analysis of the test results is briefly dis-
cussed and parameters used for description of
characteristic stress and strain states are
defined in the following.

During the triaxial test simultaneous values
of axial displacement, volume change, confin-
ing pressure, pore pressure and axial load are
measured by the principles outlined in Section

Table 2. Initial conditions for constant volume triaxial tests { CU o).

Test No. eq p{D Tolal stress path Nole
-] [kPa]

9710.09 0.671 80.0 Agltp=3

9710.10 0.670 640.0 Aglap=3

9710.11 0.671 40.0 Aginp=3

9710.19 0.673 320.0 Aglap =13

9710.20 0.671 160.0 Aglap =3

9710.31 0.672 160.0 AglAp =3

9710.39 0.673 160.0 Aglap=3

9710.40 0.825 160.0 AglAp=3

9710.4] 0.824 320.0 Aglap=3

9710.42 0.825 640.0 Aglap=3

9710.43 0.825 960.0 Aglap=3 Control system temporarily out of order
9710.44 0.825 960.0 AglAp=3

9710.45 0.726 640.0 AglAp=3

9710.46 0.881 640.0 Aglap=73

9710.47 0.770 640.0 Aglap=13

9710.48 0.825 640.0 Aglap=73 Height to diameler ratio equal to 2
9710.49 0.826 960.0 Aglap=3 Height 1o diameter ratio equal to 2

AGEP R9823 JAKOBSEN



4 UNDRAINED TRIAXIAL TESTS ON EASTERN SCHELDT SAND

Table 3. Initial conditions for undrained triaxial tests (CU).

Test No. ey Po Total stress path | Note

[-] [kPa)
9710.26 0.671 271.8 Ap=0 Drainage valve opened atu =0
9710.27 0.669 4942 AglAp=-1.5
9710.28 0.670 104.3 Agldp=2 Drainage valve opened atu=0
9710.29 0.633 104.3 Aglap =2 ‘Wrong void ratio

3. As both the measured loads and displace-
ments coincide with the principal axes of
stresses and strains the analysis is straight for-
ward. The exact displacement field is
established from the measured axial displace-
ments and the volumetric change. From these
quantities the radial displacement is deter-
mined by the relation:

Ca R g
u; being the average value of the measured
axial displacements and Vo—AV the current
volume of the specimen. The relative deforma-
tion can afterwards be expressed by any
suitable strain measure. In geotechnical engi-
neering or geomechanics it is common practice
to use the simple and linear engineering strain
measure. This measure is, however found to be
inconsistent with the used measuring tech-
niques and may lead to erronecous results
(Praastrup et al. 1998). It is therefore chosen to
use the non-linear natural strain measure
instead:

R In[Hohﬁjulj &
E2=g1= ln(bo—?%?zj (3)
=1+ 20 = 1n{ 52 @
JAKOBSEN

The stresses are given as true stresses, express-
ing the ratio between current Joad and current
area. The cross sectional area of the specimen
is continuously corrected by:

kS 2
=4(Do-2 S

Do —2uz) - (5)
The test results are presented in terms of the
deviatoric stress g and mean normal stress p':

p'=+a\ +203) = o)1= +2(G1—-u)) (6)

g={c\—03)=(g, -a3) (N

in which primes denote effective stresses. The
corresponding work conjugate strains are the
volumetric strain ¢, and the shear strain &gt

v =&+ 283 (8)

g =3ei-23) (9

In addition to the presentation in terms of
stresses and strains the stress states corre-
sponding to minimum mean stress and maxi-
mum pore pressure, are also given in terms of
angles. The angles are determined from the Jin-
ear Coulomb friction hypothesis:

6sing' |
3 -sin qa'p

(10)
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7 SUMMARY OF TEST RESULTS

Results of isotropic and anisotropic steps are
summarised in Tables 4 and 5. Mean stress,
axial and volumetric strain and void ratio are
given for the isotropic compression step. For
the undrained and constant volume steps the
stress and strain states corresponding to the
state of minimum mean stress and maximum
pore pressure are given.

The graphical representation of the tests is
found in Enclosure 1 to 21. Each enclosure
consists of 4 to 5 pages, depending on the
number of load steps. The first one or two
pages contain information about test condi-
tions, test program and a brief summary of the
observed soil behaviour, 1.e. minimum mean
stress, maximum pore pressure and elastic
properties if unloading have been performed.
The final three pages contain the graphical
presentation divided in total stress and strain
paths and stress and strain paths for isotropic
and anisotropic loading, respectively.
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Table 4. Results from CU,.q tests on Eastern Scheldt Sand.

Isotropic compression

Constant volume compression

Minimum mean stress

Maximum pore pressure

Test No. | Total stress path p' £ &y e a} i p' q £ v ay u P q £ o'
[kPa] [%] [%6] -1 [kPa] | [kPa] | [kPa] | [kPa)] [%] [°1 [kPa] | [kPa] | [kPa] | [kPa] [%] °1
9710.11 Aglap=3 404 0.02 | 0.10 | 0.669 | 22.6 17.5 348 369 | 013 | 267 | 214 18.6 37.8 490 | 025 322
9710.09 Ag/Ap=3 80.5 0.10 | 0.25 | 0.667 | 43.0 371 67.0 72.1 0.28 | 271 40.7 394 70.7 90.2 | 042 | 317
9710.20 AglAp=3 160.5 | 0.18 | 0.57 | 0.661 | 885 . i 133.7 | 135.6 | 041 25.7 848 75.3 1384 | 1608 | 054 | 29.1
9710.31 Aglap=3 160.5 | 0.15 0.48 | 0.664 | 86.9 732, 130.0 | 129.3 | 0.44 25.2 845 5.6 1340 | 1486 | 0.59 279
9710.39 Aglhp =3 160.5 | 0.13 | 0.44 | 0.666 | 89.8 69.3 1349 | 1351 | 0.58 | 254 86.3 72.8 139.5 | 159.5 | 0.75 28.7
9710.19 AglAp =3 3204 | 0.24 0.84 | 0.659 | 173.3 | 1466 | 2639 | 271.8 | 0.53 26.1 163.8 | 156.1 | 272.2 | 3249 | 0.74 29.9
9710.10 Aglap=3 640.1 | 0.43 1.26 | 0.649 | 300.1 | 339.9 [ 4706 | 511.6 [ 1.10 27.4 | 2889 | 351.1 | 4809 | 5759 | 1.33 30.0
9710.40 Aglap=3 160.5 | 0.24 | 0.56 [ 0.815 | 54.0 106.0 | 83.6 88.8 1.13 | 268 | 534 106.6 | 855 96.4 1.41 283
9710.41 AglAp=3 320.5 | 0.39 1.23 | 0.802 | 103.0 | 217.1 1639 | 182.7 | 1.99 28.0 | 102.0 | 218.1 164.5 | 1874 | 2.17 286
971042 Aglap=3 640.7 | 0.60 1.70 | 0.794 | 2048 | 4354 | 3234 | 355.7 | 3.0! 27.7 | 202.8 | 4374 | 3283 | 3766 | 3.53 28.8
9710.43 AgiAp=3 060.4 | 0.40 | 2.00 | 0.787 273.1 | 6869 | 449.1 | 5282 | 392 | 205
9710.44 Aglap =3 960.4 | 0.59 | 2.02 | 0.788 | 263.3 | 696.7 | 4264 | 489.3 | 3.50 | 28.8 | 260.8 | 699.2 | 4293 | 505.5 | 3.94 | 295
9710.45 AglAp =3 640.3 | 0.51 1.32 | 0.703 | 274.1 | 365.9 | 429.3 | 4657 | 1.93 | 27.3 | 268.5 | 371.4 | 432.7 | 492.6 | 2.22 | 286
9710.46 Aglbp=3 6405 | 073 | 1.86 | 0.846 | 188.8 | 4511 | 2925 | 3t1.0 | 291 | 269 | 185.6 | 454.3 | 2039 | 325.1 | 341 | 278
9710.47 Aglap=3 640.5 | 047 1.52 [ 0.744 | 227.8 | 411.1 | 3623 | 4037 | 2.29 | 28.0 | 2239 | 4149 | 366.0 | 4263 | 2.65 29.2
9710.48 Aglap=3 640.5 | 0.47 1.76 | 0.793 | 158.0 | 482.0 | 258.2 | 300.6 | 2.82 | 29.2 | 157.2 | 482.8 | 259.7 | 307.5 | 3.09 29.6
9710.49 AglAp=3 960.3 | 068 | 236 | 0783 | 1905 | 769.4 | 3176 | 3814 | 374 | 300 | 1892 | 7707 | 3186 | 3883 | 411 | 304

ANVS LATIHDS NYALSYE NO S.LSAL TVIXVIYL AINIVIANN

ANVS LATIHOS NYALSVI NO SLSAL TVIXVILL INIVHAND



&
UNDRAINED TRIAXIAL TESTS ON EASTERN SCHELDT SAND
- — Qo
e | = 1
Lt o R
—_ o~ ~
SHRle o 9
- o o o
g
=1
] —| -~
2 = 3 B
[ (=] o o
n.bﬁc I
o =| & pid
Q
(=%
E = o o 5
S R s 8
E| =8 ==
»
o
= | = o o
=E€w o~
= =]l ~ 0
o
)
=~
9 o | - N -
& N oo
£ o o T
o
o
B T s B
c o, Y=}
g *+I% 8 R A
k-]
5
—_— -—
5595—."’!;1.
Zle -~ 8 ©
@
@
g —|w v
> Gl B = -
A (% L M
c -
AR R
E
ElLElS 252
— ~
E|*Z|ls v &
5
=
=g 29
= wvi o
a2 83
w3 & e
- Mmoo
¥l g @ @
o
= o o O
& vz|8 8 8§ §
i = S © o ©
e 2
= 4 o
—_— o0 00
= | g sEIR B =2 2
S & —|lc ¢ © &
E 8
I Py —]ln &~ o ™
= B SGH|™ 5 = e
=] g Zlo o 8 ©
B g
fu a2
5 Lt =l B R
SN ¢ w =
oy L
2 26 ¢ 8 <
b
&8
-y £
Q E bt
= (=% —_ N ™~
g E?‘I‘“"
o o
& = s 534
& = 449 % &
= s | 395
& -
]
=3
$ (=] oo~
% £ |88 83
Ny o c S © o
2 8 = = o~
ﬁ [ ] o o0 o o

JAKOBSEN

AGEP R9823

UNDRAINED TRIAXIAL TESTS ON EASTERN SCHELDT SAND

9 NOTATION
A [mm?] :areaof specimen
B[] : Skemptons pore pressure parameter
c [ : curvature coefficient

Cv [] : uniformity coefficient

d [mm] : grain size

Do [mm] : initial diameter of specimen

e [-] : void ratio

e [ . initial void ratio

Cmar (-] : maximum void ratio

€nin [-] . minimum void ratio

E [kPa] :Young’s modulus

G: [-] : specific gravity

G [kPa] :shear modulus

Ho [mm] : initial height of specimen

p' [kPa] :mean normal stress (effective)

py [kPa] :initial mean normal stress (effective)
g [kPa] :deviator stress

u [kPa] :pore pressure

u, [mm] :principal displacements, i=1 3

Vo [mm'] :initial volume

gy [%] - triaxial shear strain

& [%] : triaxial volumetric strain

& [%] : principal strains, i=1..3

o4 [kPa] :confining pressure (effective)

o, [kPa] : principal stresses (effective), i=1..3
o [°] - effective friction angle

AGEP R9823
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Enclosure |
Enclosure 2
Enclosure 3
Enclosure 4
Enclosure 5
Enclosure 6
Enclosure 7
Enclosure 8
Enclosure 9
Enclosure 10
Enclosure 11
Enclosure 12
Enclosure 13
Enclosure 14
Enclosure 15
Enclosure 16
Enclosure 17
Enclosure 18
Enclosure 19
Enclosure 20
Enclosure 21
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Triaxial Test 971046 ................ 4 pages
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Triaxial Test 971049 ................ 4 pages



Pagel CU,_, Triaxial Test No. 9710.09
Description of soil Triaxial Apparatus No. 2 Specimen properlies

Eastern Scheldt Sand

Specimen preparation Calibration file Height 71.48 mm
Air pluviation Cal97101.dat Diameter 69.68 mm
Saturation procedure Date Void ratio 0.671
Water percolation 1998-02-02
Test program [sotropic compression, o : 20.0 - 80.0 kPa

Loading rate: 2.5 kPa/min
Undrained compression
Deformation rate: 3.0 % ph.

Isotropic compression
Confining pressure o 80.1 kPa
Axial strain g 0.10 %
Yolumeltric strain £, 0.25 %
Void ratio & 0.667
Undrained compression Values atp ., Values atu
Stress ratio olo, 2.68 3.22
Confining pressure oy 43.0 kPa 40.7 kPa
Pore pressure u 37,1 kPa 394 kPa
Deviator stress q 72.1  kPa 90.2 kPa
Mean normal siress p' 67.0 kPa 70.7 kPa
Ratio qglp 1.08 1.28
Axial strain £ 0.28 % 042 %
Friction angle oy 211 ¢ 313 '

Job: Ph.D. Project

Executed: KPJ
Evaluated: KPJ

Aalborg University

Enclosure No. |
Approved: KPJ




€U, Triaxial Test No. 9710.09 Page 2 Page 3 Isotropic Compression CU _; Triaxial Test No.9710.09
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CU,_, Triaxial Test No. 9710.09  Undrained Compression Page 4
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Pagel CU,_, Triaxial Test No. 9710.10
Description of soil Triaxial Apparatus No. 2 Specimen properties
Eastern Scheldt Sand
Specimen preparation Calibration file Height 71.47 mm
Air pluviation Cal9710.dat Diameter 69.67 mm
Saturation procedure Date Void ratio 0.670
W ater percolation 1998-01-28
Test program Isotropic compression, o, : 20.0 - 640.0 kPa
Loading rate: 5.0 kPa/min
Undrained compression
Deformation rate: 3.0 % ph.
Isotropic compression
Confining pressure o 640.0 kPa
A xial strain g 043 %
Volumetric strain g, 126 %
Void ratio e 0.649
Undrained compression Values atp, ;. Values atu
Stress ratio o)lo; 2.70 2.99
Confining pressure o 300.1 kPa 2889 kPa
Pore pressure u 3399 kPa 351.1  kPa
Deviator stress q 5116 kPa 5759 kPa
Mean normal stress p 470.6 kPa 480.9 kPa
Ratio q/p' 1.09 1.20
Axial strain & 110 % 133 %
Friction angle o 274 ° 30.0 ¢

Job: Ph.D. Project

Executed: KP)
Evaluated: KPJ

Aalborg University

Enclosure No. 2
Approved: KPJ




CU ., Triaxial Test No. 9710.10 Page 2 Page 3 Isotropic Compression CU__; Triaxial Test No.9710.10
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[ Isotropic compression
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Page 1 CU__, Triaxial Test No. 9710.11
Description of soil Triaxial Apparatus No. 2 Specimen properties
Eastern Scheldt Sand
Specimen preparation Calibration file Height 7148 mm
Air pluviation Cal97101.dat Diameler 69.68 mm
Saturation procedure Dale Void ratio 0.671
W ater percolation 1998-02-01
Test program Isotropic compression, o) : 20.0 -40.0 kPa
Loading rate: 1.0 kPa/min
Undrained compression
Deformation rate: 3.0 % ph.
Isotropic compression
Confining pressure o 40.0 kPa
Axial strain g 002 %
Volumetric strain €, 0.10 %
Void ratio € 0.669
Undrained compression Values atp; Values atu_
Stress ratio olo 2.63 3.29
Confining pressure =2 226 kPa 214  kPa
Pore pressure u 175  kPa 18.6  kPa
Devialor stress q 369 kPa 49.0 kPa
Mean normal stress p' 348 kPa 378 kPa
Ratio ql/p' 1.06 1.30
Axial strain g 013 % 025 %
Friction angle ) 267 ¥ 322 ° |
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Isotropic Com pression CU _, Triaxial Test No.9710.11

CU,_, Triaxial Test No. 9710.11 Page 2
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CU,__, Triaxial Test No, 9710.11

Undrained Compression

Page 4

Page 1 CU,_, Triaxial Test No. 9710.19
Description of soil Triaxial Apparatus No. 2 Specimen properties
Eastern Scheldt Sand
Specimen preparation Calibration file Height 71.51 mm
Air pluviation Cal9710.dat Diameter 69.71 mm
Saturation procedure Date Void ratio 0.673
W ater percolation 1998-01-15
Test program Isotropic compression, o, : 20.0 -320.0 kPa
Loading rate: 5.0  kPa/min
Undrained compression
Deformation rate: 3.0 % ph.
Isotropic compression
Confining pressure o, 319.9 kPa
Axial strain g 024 %
Volumetric strain £, 084 %
Void ratio ¢ 0.659
Undrained compression Values atp, Values atu
Stress ratio ol 2.57 2.98
Confining pressure o, 1733 kPa 1638  kPa
Pore pressure u 146.6  kPa 156.1  kPa
Deviator stress q 2718 kPa 3249 kPa
Mean normal stress P 2639 kPa 272.2  kPa
Ratio q/p' 1.03 1.19
Axial strain € 053 % 0.74 %
Friction angle @ 26.1 ’ 299 °
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Page 1

CU,_, Triaxial Test No. 9710.20

|—Descrip1ion of soil
Eastern Scheldt Sand

Triaxial Apparatus No. 2

Specimen properties

Specimen preparation Calibration file Height 71.48 mm
Air pluviation Cal9710.dat Diameter 69.68 mm
Saturation procedure Date Void ratio 0.671
Waler percolation 1998-01-17
Test program Isotropic compression, o : 20.0 - 160.0 kPa
Loading rate: 5.0 kPa/min
Undrained compression
Deformation rate: 3.0 % ph.
Isotropic compression
Confining pressure o, 160.0 kPa
Axial strain g 018 %
Volumetric strain €, 057 %
Void ratio € 0.661
Undrained compression Values atp, Valuesatu
Stress ratio aylo, 2.53 2.90
Confining pressure oy 88.5 kPa 848  kPa
Pore pressure u 71.7  kPa 753 kPa
Devialor stress q 1356 kPa 160.8 kPa
Mean normal stress P 1337 kPa 138.4 kPa
Ratio q/p' 1.01 1.16
Axial strain g 041 % 0.54 %
Friction angle ¢ 257 g 29.1 R J

Job: Ph.D. Project
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Page 3 Isotropic Compression CU _, Triaxial Test No. 9710.20
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CU,_, Triaxial Test No. 9710.20 Undrained Com pression Page d Page1 CU Triaxial Test No. 9710.26

’_'Dncri i f s0il raxi i ies
scription of soi Triaxial Apparatus No. 2 Specimen properties
2000 ; 00 ] Eastern Scheld! Sand
J Specimen preparation Calibration file Height 7149 mm
/ Air pluviation Cal97103.dat Diameter 69.69 mm
/ 1500 Saturation procedure Date Void ratio 0.671
1500 r €O,/ Backpressure 1993-05-04 B-value 0.980
!
—s / E ‘;stprogram Isotropic compression, o) : 20.0-271.8 kPa
21000 : o 1400 Loading rate: 5.0  kPa/min
=
. / Undrained compression Ap'= 0 (TSP)
/ Deformation rate: 3.0 % ph.
i / 500 Minimum pore pressure, u_, : 0.0 kPa
¥ Drained compression Ap'= 0 (ESP)
(' Deformalion rate: 3.0 % ph.
!
0 — - :
0 1 Isotropic compression
00 2000 0 2 4 6 §
o 2 P.‘&D;}a] 2 (%) Confining pressure o) 2717 kPa
2000 Axial strain g 023 %
300 ! Volumetric strain £, 036 %
/ | Void ratio 4 0.666
[}
225 1500 = ‘ Undrained compression Values at Paia Valuesatu
Stress ratio (A 2.42 242
u . Confining pressure a 147.2  kPa 147.2  kPa
= - i 1000 Fore.pressurc u 55.1 kPa 55.1 kPa
2 / - Deviator stress q 208.5 kPa 208.5 kPa
=0 P Mean normal stress p' 216.7  kPa 216.7  kPa
/ Ratio qlp 0.96 0.96
15 500 Axial strain g 0.67 % 067 %
\ Friction angle @ 245 g 245 i
0 l 0
40 80 120 160 200 2750 -500  -250 0 250
Pressure [kPa) u [kPa]
= Job: Ph.D. Project Aalborg University Job: Ph.D. Project Aalborg University
Executed: KPJ Enclosure No. 6
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i Evaluated: KP) Approved: KPJ Evaluated: KPJ Approved: KPJ




CU Triaxial Test No. 9710.26

Page 2

Drained compression

Values at failure

Stress ratio CALA 4.56
Confining pressure o, 1249 kPa
Deviator stress q. 4453 kPa
Mean normal stress p' 2734 kPa
R atio q/p' 1.63

Axial strain g 6.33 %
Volumetric strain g, -0.81 %
Void ratio e 0.685
Friction angle ¢ 39.8 E
Angle of dilation 7 6.4 °
Elastic properties

Shear modulus G 767 MPa
Deviator stress q 3725 kPa
Mean normal stress P 2736 kPa

Job: Ph.D. Project

Executed: KPJ
Evaluated: KPJ

Aalborg University

Enclosure No. 6
Approved: KPJ

Page 3 CU Triaxial Test No. 9710.26
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Page § Undrained Compression CU Triaxial Test No. 9710.26

CU Triaxial Test No. 9710.26 Isotropic Compression Page 4
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Page 1 CU Triaxial Test No. 9710.27

[Description of soil Triaxial Apparatus No. 2 Specimen properties

Eastern Scheldt Sand

Specimen preparation Calibration file Height 71.45 mm
Air pluviation Cal97103.dat Diameter 69.65 mm
Saturation procedure Date Void ratio 0.669
CO, /Backpressure 1998-05-06 B-value 0.987
"Teslpmgram Isetropic compression, o) : 20.0 -494.2 kPa
Loading rate: 5.0 kPa/min
Undrained compression Aq / Ap' = -1.5 (TSP)
i Deformation rate: 3.0 % ph. |
Isotropic compression
Confining pressure o 494.2 kPa
Axial strain g 047 %
Volumetric strain £, 0.58 %
Void ratio e 0.659
Undrained compression Values atp .
Stress ratio LALA 2.58
Confining pressure a, 231.7  kPa
Pore pressure u <1057  kPa
Deviator stress q 366.6  kPa
Mean normal stress P 3539 kPa
Ratio q/p' 1.04
Axial strain g 1.11 %
Friction angle ¢ 26.2 °

Remarks: B-value oblained at a backpressure of 200 kPa, Backpressure increased to 400 kPa
before start of isotropic compression.
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CU Triaxial Test No. 9710.27 Page 3 .
age Isotropic Compression  CU Triaxial Test No.9710.27
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CU Triaxial Test No.9710.27 Undrained Compression Page d Page 1 CU Triaxial Test No. 9710.28
800 800 T Description of soil Triaxial Apparatus No. 2 Specimen properties
Eastern Scheldt Sand
Specimen preparalion Calibration file Height 71.48 mm
Air pluviation Cal97103.dat Diameter 69.68 mm
600 600 Saturation procedure Date Void ratio 0.670
E CO, /Backpressure 1998-05-08 B-value 0.987
g H
5 400 / & 400 Test program ISO[IORIC compression, o : 20.0-104.3 kl?a
= e Loading rate: 40 kPa/min
E Undrained compression Aq / Ap'= 2 (TSP)
\ Deformation rate: 3.0 % ph.
200 200 Minimum pore pressure, v, : 0.0 kPa
4 Drained compression Aq/ Ap' = 2 (ESP)
i Deformation rate: 3.0 % ph.
0 4 0 T i 2 .
i 200 400 600 300 0 0.5 1 15 2 [sotropic compression
p' [kPa] g{%] Confining pressure e 1044 kPa
£00 300 Axial stra_in . g 013 %
Yaolumetric strain £ 0.18 %
Void ratio e 0.667
500 600 ~ Undrained compression Values atp Valuesatu_
14 // Siress ratio g, 2.75 347
_ / - Confining pressure a 53.5  kPa 52.9  kPa
E 400 =400 Pore pressure u 66.3  kPa 729 kPa
= = Deviator stress q 93.6  kPa 130.1  kPa
4\ Mean normal stress p' 847 kPa 96.3  kPa
= Ratio q/p' 1.10 1.35
300 = 200 Axial strain g 037 % 067 %
T Friction angle ¢ 27.8 8 33.5 :
200 0
350 360 370 380 390 -400  -360 200 -100 0
Pressure [kPa) u [kPa]
Remarks Jab: Ph.D. Project Aalborg University Job: Ph.D. Project Aalborg University
Exccuted: KPJ Enclosure No. 7 Executed: KPJ Enclosure No. §
Evaluated: KPJ Approved: KP] Evaluated: KPJ Approved: KPJ




CU Triaxial Test No. 9710.28

Page 2

Drained compression

Values at failure

Stress ratio
Confining pressure
Deviator stress
Mean normal stress
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Axial strain
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CU Triaxial Test No, 9710.28
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Undrained Compression CU Triaxial Test No.9710.28
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Page 1 CU Triaxial Test No. 9710.29
Description of soil Triaxial Apparatus No. 2 Specimen properties
Eastern Scheldt Sand
Specimen preparation Calibration file Height 7148 mm
Alr pluviation Cal97103.dat Diameter 69.68 mm
Saturation procedure Date Void ratio 0.633
CO, I Backpressure 1998-05-05 B-value 0.976
Test program [sotropic compression, o : 200 - 1043 kPa
Loading rate: 5.0 kPa/min
Undrained compression Ag/ Ap'= 2 (TSP)
Deformation rate: 3.0 % ph.

[sotropic compression

Confining pressure o 104.2 kPa
Axial strain g 013 %
Volumetric strain - 017 %
Void ratio € 0.630
Undrained compression Values atp Values atu
Stress ratio o/c 2.50 3.26
Confining pressure 4 58.6 kPa 59.1  kPa
Pore pressure u 60.2  kPa 67.2  kPa
Deviator stress q 877 kPa 1337 kPa
Mean normal stress p' 87.8  kPa 103.7  kPa
Ratio q/p' 1.00 1.29

Axial strain g 0.35 % 0.67 %
Friction angle ¢ 25.4 e 32.0 g

Remarks: B-value obtained at a backpressure of 200 kPa. Backpressure increased to 400 kPa
before start of isotropic compression.
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CU Triaxial Test No, 9710.29 Page 2 Page 3 Isotropic Compression  CU Triaxial Test No. 9710.29
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CU Triaxial Test No. 9710.29 Undrained Com pression Paged
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Page 1 CU,_, Triaxial Test No. 9710.31
Description of soil Triaxial Apparatus No. 2 Specimen properties
Eastern Scheldt Sand
Specimen preparation Calibration file Height 71.50 mm
Adr pluyiation Cal97105.dat Diameter 69.70 mm
Saturation procedure Date Void ratio 0.672
W ater percolation 1998-05-09
Test program Isotropic compression, o, 20.0 - 160.0 kPa
Loading rate: 3.0 kPa/min
Undrained compression
Deformation rate: 3.0 % ph.
Isotropic compression
Confining pressure o, 160.0 kPa
Axial strain g 015 %
Volumetric strain £, 048 %
Void ratio 3 0.664
Undrained compression Valuesatp, . Values atu
Stress ratio ola) 2.49 2.76
Confining pressure o, 86.9 kPa 84,5 kP
Pore pressure u 73.2  kPa 75.6 kPa
Deviator stress q 129.3  kPa 148.6  kPa
Mean normal stress ' 130.0  kPa 134.0 kPa
Ratio qlp' 0.99 1.11
Axial strain £ 044 G 0.59 %
Friction angle ) 25.2 ¢ 27.9 B

Job: Ph.D. Project

Executed: KPJ
Evaluated: KPJ

Aalborg University

Enclosure No, 10
Approved: KPJ
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Executed: KP)
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Aalborg University
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Page 3 Isotropic Compression CU, _, Triaxial Test No. 9710.31
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Page 1 CU,_, Triaxial Test No. 9710.39
Description of soil Triaxial Apparatus No, 2 Specimen properties |
Eastern Scheldt Sand
Specimen preparation Calibration file Height 7152 mm
Air pluvialion Cal97105.dat Diameter 69.72 mm
Saturation procedure Date Void ratio 0.673
W ater percolation 1998-06-10

Test program Isotropic compression, o, : 20.0-160.0 kPa

Loading rate; 5.0  kPa/min
Undrained compression

L Deformation rate: 3.0 % ph.

Isotropic compression

Confining pressure [ 160.0 kPa

Axial strain g 0.13 %

Volumetric strain E, 0.44 %

Void ratio e | 0.666

Undrained compression Valuesalp, Values atu !

Stress ratio oo, 2.50 2.85

Confining pressure o 89.8 kPa 86.3  kPa

Pore pressure u 693  kPa 728 kPa

Deviator stress q 135.1  kPa 159.5 kPa

Mean normal stress P 1349  kPa 139.5  kPa

Ratio g/p' 1.00 114

Axial strain g 058 % 0.75 %

Friction angle @ 254 # 287 ®

Job: Ph.D. Project Aalborg University |

Executed: UP, KPJ Enclosure No. 11

Evaluated: KPJ

Approved: KPJ
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Legend Job: Ph.D. Project

[} Isotropic compression
Undrained compression Executed: UP, KP)
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Aalborg Universily

Enclosure No. 11
Approved: KPJ

Page 3
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Page 1 CU,_, Triaxial Test No. 9710.40
Description of soil Triaxial Apparatus No. 2 Specimen properties

Eastern Scheldt Sand

Spectmen preparation Calibration file Height 71.46 mm
Pluviation Cal97106.dat Diameter 69.66 mm
Saturalion procedure Date Void ratio 0.825

W ater percolation 1998-09-04
Test program Isotropic compression, @ © 20.0 - 160.0 kPa

Loading rate: 5.0 kPa/min
Undrained compression
Deformation rate: 30 % ph.

Isolropic compression
Confining pressure [ 160.1 kPa
Axial strain g 024 %
Volumetric strain £ 0.56 %
Void ratio e 0.815 |
Undrained compression Values atp) . Values atu,
Stress ratio ols, 2.65 281
Confining pressure o, 54.0 kPa 534 kPa
Pore pressure u 106.0 kPa 106.6  kPa
Deviator stress qQ 88.8 kPa 964 kPa
Mean normal stress p' §3.6  kPa 85.5 kPa
Ratio qlp 1.06 113
Axial strain g 1.13 G 1.41 %
Friction angle @ 26.8 ° 283 ]

Job: Ph.D. Project

Executed: KPJ
Evaluated: KPI

Aalborg University

Enclosure No. 12
Approved: KPJ
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° Isotropic compression
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Page | CU__, Triaxial Test No. 9710.41
Description of soil Triaxial Apparatus No. 2 Specimen properties

Eastern Scheldt Sand

Specimen preparation Calibration file Height 71.44 mm
Pluviation Cal97107.dat Diameter 69.64 mm
Saturation procedure Date Void ratio 0.824

W ater percolation 1998-09-06
Test program 20.0 - 320 kPa

Isotropic compression, o) :
Loading rate:

Undrained compression

5.0-10.0 kPa/min

Deformalion rate: 3.0 % ph.
Isotropic compression
Confining pressure LA 3199 kPa
Axial strain g 039 %
Volumetric strain €, 122 %
Void ratio ¢ 0.802
Undrained compression Values at p .. Values atu :
Stress ratio o)lc; 2 2.84
Confining pressure o, 103.0  kPa 1020  kPa
Pore pressure u 217.1  kPa 218.1  kPa
Deviator stress q 182.7 kPa 1874 kPa
Mean normal stress P 163.9  kPa 1645 kPa
Ratio q/p' 1.12 1.14
Axial strain = 199 % 217 %
Friction angle ¢ 28.0 o 28.6 2

Job: Ph.D. Project

Executed: KPJ
Evaluated: KP]

Aalborg University

Enclosure No. 13
Approved: KPJ
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° Isotropic compression

Undrained compression
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Page 1 CU,_, Triaxial Test No. 9710.42
Description of soil Triaxial Apparatus No. 2 Specimen properlies
Eastern Scheldt Sand
Specimen preparation Calibration file Height 71.45 mm
Pluviation Cal97107.dat Diameter 69.65 mm
Saturalion procedure Date Void ratio 0.825
W ater percolation 1998.09.06
Test program Isotropic compression, G, : 20.0 - 640.0 m
Loading rate: 5.0-10.0 kPa/min
Undrained compression
Deformation rate: 3.0 % ph.
Isolropic compression
Confining pressure o 640.3 kPa
Axial strain £ 060 %
Volumetric strain g, 170 %
Vaoid ratio ¢ 0.794
Undrained compression Values at pyy;, Values atu,,,
Stress ratio o)lo, 2.4 2.86
Confining pressure [ 2048 kPa 202.8  kPa
Pore pressure u 4354  kPa 4374 kPa
Deviator stress q 355.7 kPa 3766 kPa
Mean normal stress P 3234  kPa 3283 kPa
Ratio q/p' 1.10 1.15
Axial strain g 00 % 3153 %
Friction angle ¢ 21.7 ¢ 28.8 ° J

Job: Ph.D. Project

Executed: KPJ
Evaluated: KPJ

Aalborg University

Enclosure No. 14
Approved: KPJ
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°® Isotropic compression
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Page 1

CU,_, Triaxial Test No. 9710.43

Description of soil
Eastern Scheldl Sand

Triaxial Apparatus No. 2

Specimen properties

Specimen preparation Calibration file Height 7145 mm
Pluviation Cal97107.dat Diameler 69.65 mm
Saturation procedure Date Void ratio 0.825
W ater percolation 1998-09-08
Test program 20.0 - 960.0 kPa

Isotropic compression, gy

Loading rate:

Undrained compression

5.0-10.0  kPa/min

Deformalion rale: 3.0 % ph.
Isotropic compression
Confining pressure S, 960.0 kPa
Axial strain g 051 %
Volumetric strain g 209 %
Void ratio e 0.787
Undrained compression Valuesatu
Stress ratio o)lo; 2.93
Confining pressure [ 273.1  kPa
Pore pressure u 686.9 kPa
Deviator stress q 528.2  kPa
Mean normal stress P 4491  kPa
Ratio qlp' 1.18
Axial strain g 3.92 %
Friction angle @ 29.5 g

Job: Ph.D. Project

Executed: KPJ
Evaluated: KPJ

Aalborg University

Enclosure No. 15
Approved: KPJ
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° Isotropic compression
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Undrained Compression
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CU,_, Triaxial Test No. 9710.44

Description of soil
Eastern Scheldt Sand

Triaxial Apparatss No. 2

Specimen properties

Specimen preparation Calibration file Height 71.45 mm
Pluviation Cal97107.dat Diameter 69.65 mm
Saturation procedure Date Void ratio 0.825
W ater percolation 1998-09-24
Test program Isotropic compression, o, © 20.0-960.0 kPa
Loading rate: 5.0-100 kPa/min
Undrained compression
Deformation rale: 3.0 % ph.
Isotropic compression
Confining pressure [ 960.0 kPa
Axial strain g 0.59 %
Volumetric strain €, 207 %
Void ratie € 0.788
Undrained compression Values atp, . Values atu
Stress ratio d,/d; 2.86 2.94
Confining pressure ay 2633  kPa 2608  kPa
Pore pressure u 696.7 kPa 699.2  kPa
Deviator stress q 4893 kPa 505.5 kPa
Mean normal stress p' 4264  kPa 4293  kPa
R atio q/p 1:15 1.18
Axial strain €, 350 % 3.94 %
Friction angle ¢ 28.8 e 29.5

Job: Ph.D. Project

Executed: KPJ
Evaluated: KPJ

Aalborg University

Enclosure No. 16
Approved: KPJ
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° Isotropic compression
Undrained compression Executed: KP] Enclosure No. 16 Executed: KPJ Enclosure No. 16 |
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Undrained Com pression
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Page 1 CU__, Triaxial Test No. 9710.45
Description of soil Triaxial Apparatus No. 2 Specimen properties
Eastern Scheldt Sand
Specimen preparation Calibration file Height 71.44 mm
Pluviation Cal97107.dat Diameter 69.64 mm
Saturation procedure Date Void ratio 0.726
W ater percolation 1998-09-13
E’.sl program [sotropic compression, O} 20.0 - 640.0 kPa
Loading rate: 5.0-10.0 kPa/min
Undrained compression
Deformation rate: 3.0 % ph.
Isotropic compression
Confining pressure o, 640.0 kPa
Axial strain £ 0.5 % I
Volumeltric strain £ 132 % |
Void ratio [ 0.703
Undrained compression Valuesalp, Values atu
Stress ralio LALA 2.70 2.83
Confiming pressure [ 274.1  kPa 268.5 kP2
Pore pressure u 3659 kPa 3714 kPa
Deviator stress q 465.7 kPa 4926 kPa
Mean normal stress p' 4293 kPa 4327  kPa
Ratie q/p 1.09 1.14
Axial strain £ 1.93 % 222 e
Friction angle o 27.3 o 28.6 ¢

Job: Ph.D. Project

Executed: KP]
Evaluated: KP]

Aalborg University

Enclosure No. 17
Approved: KPJ
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Legend Job: Ph.D. Project Aalborg University Remarks Job: Ph.D. Project Aalborg Universily
L] Isotropic compression
Undrained compression Executed: KPJ Enclosure No. 17 Executed: KPJ Enclosure No. 17
Evaluated: KPJ Approved: KP) Evaluated: KPJ Approved: KPJ
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CU _, Triaxial Test No.9710.46

Description of soil
Eastern Scheldt Sand

Triaxial Apparatus No. 2

Specimen properties

Specimen preparation Calibration file Height 7143 mm
Pluviation Cal97107.dat Diameler 69.63 mm
Saturation procedure Date Void ratio 0.881
Water percolation 1998-09-18
Test program Isotropic compression, o : 20.0 - 640.0 kPa
Loading rate: 5.0-10.0 kPa/min
Undrained compression
Deformation rate: 3.0 % ph.
Isotropic compression
Canfining pressure o, 640.0 kPa
Axial strain £ 073 %
Volumeltric strain € 1.86 %
Vaid ratio e 0.846
Undrained compression Values atp . Valuesatu
Stress ratio o lq, 2.65 2.75
Confining pressure S, 188.8 kPa 185.6 kPa
Pore pressure u 451.1  kPa 4543  kPa
Deviator stress q 3110  kPa 325.1  kPa
Mean normal stress p' 2925 kPa 2939 kPa
Ratio qlp 1.06 1.11
Axial strain = 291 % 341 Yo
Friction angle ¢ 269 4 27.8 2

Job: Ph.D. Project

Executed: KPJ
Evaluated: KPJ]

Aalberg University

Enclosure No. I8
Approved: KPJ
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Legend Job: Ph.D. Project Aalborg University Remarks Job: Ph.D. Project Aalborg University
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2000 1000 Description of soil Triaxial Apparatus No. 2 Specimen properties
Eastern Scheldt Sand
Specimen preparation Calibration file Height 71.35 mm
Pluviation Cal97107.dat Diameter 69.55 mm
1500 750 Saturation procedure Date Void ratio 0.770
i W ater percolation 1998-09-16
= = : |
£ 1000 A % 500 Test program Isotropic compression, o : 20.0 - 640.0 kPa
= (| = Loading rate: 5.0-10.0 kPa/min
/ Undrained compression
500 /] y: 250 Deformation rate: 3.0 % ph.
7
4 ; Isotropic compression
\} Confining pressure o 640.0 kPa
0 0 Axial strain g 047 %
0 250 ‘500 750 1000 0 5 10 15 20 i Volumetric strain £ 152 %
p'(kPa] g (%) | Void ratio ¢ 0.744
400 1000
Undrained compression Valuesatp, - Valvesatu
Stress ratio ol 207 2.90
300 750 Confining pressure [ 2278  kPa 2239 kPa
/( Pore pressure u 411.1  kPa 4149 kPa
i Deviatar stress q 403.7  kPa 426.3 kPa
= = | Mean normal stress p' 3623  kPa 366.0 kPa
=) (=9 |
200 7 v = 300 ' Ratio q/p’ L.11 117
i . < | Axial strain € 229 % 265 %
u P \’/‘ i Friction angle ¢ 28.0 ¢ 29.2 °
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\ |
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|
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Page 1 CU,_, Triaxial Test No. 9710.48
Description of soil Triaxial Apparatus No. 2 Specimen properties

Eastern Scheldt Sand

Specimen preparation Calibration file Height 139.50 mm
Pluviation Cal97108.dat Diameter 69.35 mm
Saturation procedure Dale Void ratio 0.825

W ater percolation 1998-09-20

20.0 - 640.0 kPa

Test program

Isotropic compression, o, :

Loading rate:

Undrained compression

5.0-10.0 kPa/min

Deformation rate: 3.0 % ph.
Isotropic compression
Confining pressure A 640.0 kPa
Axial strain g 047 %
Volumelric strain £ 1.76 %
Void ratio 3 0.793
Undrained compression Values at p . Valuesatu,
Stress ratio ALS 2.90 2.96
Confining pressure T 1580 kPa 157.2  kPa
Pore pressure u 482.0 kPa 482.8 kPa
Deviator stress q 300.6 kPa 307.5 kPa
Mean normal stress p' 2582  kPa 259.7 kPa
Ratio qlp' 1.16 1.18
Axial strain £ 1.82 % 3.09 %
Friction angle ¢ 29.2 ° 29.6 °
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Page 1 CU,_, Triaxial Test No. 9710.49
Description of soil Triaxial Apparatus No. 2 Specimen properties
Eastern Scheldt Sand
Specimen preparation Calibration file Height 139.53 mm
Pluviation Cal97108.dat Diameter 69.37 mm
Saturation procedure Date Void ratio 0.826
Water percolation 1998-09-21
Tesl program Isotropic compression, @} © 20.0 - 960.0 kPa
Loading rate: 5.0-10.0 kPa/min
Undrained compression
Deformation rate: 3.0 % ph.
Isotropic compression
Confining pressure A 959.9 kPa
Axial strain g 0.68 %
Volumetric strain 5 236 %
Void ratio 0.783
Undrained compression Values atp . Valuesatu
Stress ratio ooy 3.00 3.05
Confining pressure I, 1905 kPa 189.2  kPa
Pore pressure u 7694  kPa 770.7  kPa
Deviator stress q 3814 kPa 388.3  kPa
Mean normal stress P 317.6  kPa 3186 kPa
Ratio qlp' 1.20 1.22
Axial strain g 34 % 411 %
Friction angle ¢ 30.0 = 304 ¢
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