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Discussion with my research supervisor resulted in the informal outline of the
topic for my co-op term project. My research this work term will be a site
study relevant to current interests within the geotechnical department at the
Bedford Institute of Oceanography. The Paktoa region of the Beaufort Sea
has been identified as a potential location for resource industry development.
I will be conducting triaxial and consolidation tests, analyzing the collected
data and compiling these test results with previously collected data to provide
a stress history and soil strength analysis of the area. My collection of data
from these tests will contribute to the data resource for the continued
evaluation of the Paktoa site and also contribute to ice scour studies currently
occurring at NRCan in Ottawa.

Two tests including a 1-D consolidation and a Multi-Stage triaxial
Consolidated Undrained tests, were initiated this week. Both soil samples for
the respective tests were taken from Paktoa in the Mackenzie Trough region
of the Beaufort sea by a private Calgarian company, Devon.

The consolidation and triaxial tests were continued from the previous week.
Additionally, I performed bender element tests on the triaxial CU sample. As
the bender elements were still relatively new to the department and
experience in their usage was limited, I worked on establishing equipment
settings that would provide the clearest data for analysis. As the received
compression wave signals have previously been unsatisfactory for
interpretation, I focused on determining suitable frequencies to produce
acceptable receiver data.

1 started an isotropic consolidation test on a sample collected by the BIO in
the Paktoa region of the Beaufort Sea. Ialso conducted Atterberg tests on the
trimming for the three soil samples in order to provide complete data on the
samples. All of the test data is recorded by the computer system as text
delimited files. I am responsible for updating the analysis files in Microsoft
Excel with the acquired data and maintaining an effective system for
monitoring and calculating the required parameters.
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May 15 May 19 The sample analysis I am required to complete involves a description of the
stress history of the soil. Due to unusual results from the 1-D consolidation
tests for the type of soil, I researched published papers for different methods
of interpreting preconsolidation pressure in addition to using the classical
geotechnical methods. [ used previous test results to provide an estimation of
the current in-situ conditions for purpose of comparison to the stress history.
From the data analysis of the CU test, I obtained the stress paths and failure
envelope of the sample. Due to some equipment inconsistencies this required
a fair amount of data comparison. Ialso identified the shear strength of the
sample at various confining pressures, applying these pressures to be
equivalent to certain in-situ depths to provide a down-hole shear strength
profile.

May 22 May 26 After an initial analysis of the data fro the consolidation test, my supervisor

identified a deviation from the expected trend of the typical e-log p’ data. I
conducted an investigation of the data, determining the time to 100%
consolidation of each consecutive load, in comparison to the actual time of
load application. The result of my calculations and comparisons indicated
that in the critical transition zone between pressures lower than the pre-
consolidation pressure and the virgin compression line, the loads were
applied for time periods substantially longer than required to achieve 100%
primary compression. This may have been the cause of variance of the e-log
p’ curve. For future tests we proposed concurrent analysis of the data during
the test to limit the exposure of the sample to the applied load to the length of
time required to complete primary consolidation.

I also worked on the presentation format for the data to be included in my
term report. The industry standard involves a concise description of the
location of the core sites. At the BIO, the program ArcView GIS is
commonly used, therefore I imported the required data into the program to
make site-specific maps of those cores included in my site evaluation.
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This week involved data organization for the first consolidation test and
setting up the triaxial cell for a second multi-stage triaxial CU test. I collated
the results from the consolidation test into a standard report form in order for
the information to be easily accessed and interpreted by others. The
computerized system for the triaxial cell acquires and records all testing data
digitally through controls in the software. Periodically, the acquisition files
need to be updated. Prior to setting up for the CU test, I performed
calibrations for the required external transducers.

Midweek, I started a CU test on a second core sample received from Devon
Consultants. This second core was taken 3 meters deeper than the first. I
also conducted Bender Element tests and Attterberg limit tests on the sample.
Through the procedure, it was discovered that software — system
miscommunications caused major testing errors. Irevised the test procedure
as a temporary solution to prevent further errors. Correspondence with the
software developer indicated that the software communication problem is not
easily corrected.

The first 1-D consolidation test was completed and I took final measurements
and compiled all of the final data for the summary portion of the report. 1
continued the hydrostatic consolidation test with incremental increases of
load until the virgin compression line was reached. Off loading of the
hydrostatic consolidation was initiated this week in order to determine the
slope of the sample rebound. The second CU test continued with Bender
tests completed at the end of consolidation and shearing stages. I began
analysis on the data recorded for the CU test to determine the extent of the
software errors occurring in the past week.

I set up a 1-D consolidation test on the second sample received from Devon
Consultants. In order to become familiar with the equipment usage and full
procedure I conducted all the calibrations required for the equipment system.
I completed the Atterberg Limit tests for the sample and started the standard
report required for the consolidation tests.
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Applying the concept of primary consolidation to the 1-D consolidation test, I
limited each consolidation stage (each pressure increment) to the completion
of primary consolidation, preventing any secondary consolidation to alter the
void ratio of the sample. Analysis of the initial applied loads and responding
void ratios indicated that the unusual shape of the e-log p’ curve from the
first 1-D consolidation test was even more defined in this second test.
Researching other publications revealed that the behavior of the Devon
sample in the consolidometer is similar to that of glacial marine clays. As the
consolidation time was limited to primary consolidation stage, the entire
testing process was shortened. I completed the loading and rebounding cycle
this week, and continued with the final measurements, removal of the sample
and preparation for a new 1-D test.

The CU triaxial test was completed without further incident involving the
software. Icompleted the data analysis and summaries and removed this
second sample from the cell. The hydrostatic consolidation test was
continued through the first rebounding cycle as the sample is to be reloaded
to provide an average value for the compression coefficient.

I spent the majority of this week refining the data analysis of the second 1-D
consolidation test, and the second CU triaxial test. 1also began and
completed the outline for my term report. My term report will be a data
compilation for the purpose of evaluating the proposed drill platform site at
Paktoa. All of the testing I have conducted to this point has been on samples
obtained from the proposed site location. The data I have collected, along
with data collected at another labratory at the BIO, laboratories at Klohn
Crippen and data collected onboard the test cruises will be presented with
comparisons and interpretations in the report.

I started the third 1-D consolidation test on the Devon sample taken from a
depth of 9m. Along with the regular consolidation test, permeability tests
will be conducted on this sample at various consolidation pressures. I set up
the equipment and data records in order to accommodate the additional
permeability tests to be conducted.

In this week, I continued with the 1-D consolidation and hydrostatic
consolidation tests. I also started a third CU triaxial test on a Devon sample
taken near 9m depth. As this sample experienced a high overburden pressure
due to the depth, the initial saturation and consolidation stages required the
rest of the week and weekend to be completed.







