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Introduction 
Thi s is the seventh episode of G I N . 
Several articles were wel l on track for 
the deadline, but eventually al l missed 
it! Holidays, snow, workload, et al : all 
good reasons, but they don't get words 
on the printed page. 

Instead of the promised articles you 
get a single recycled product, on the 
following pages, assembled just before 
the deadline. I hope that there are some 
worthwhile messages here, and that it 
isn't merely a page filler. 

Continuing Education Courses 
The two instrumentation courses, one in 
Florida and one in Vancouver, B C were 
held in late 1995. Attendance was be
tween 35 and 40 at each. I can make 
several general observations: 
• These were the first North American 

courses at w h i c h manufacturers 
made technical presentations. A sig
nificant plus: adds breadth and an
other perspective, provides details of 
some innovat ions , enhances the 
"we're all in this together" message. 

• When manufacturers are involved, 
of course I have to invite many rather 
than a few, and a 2-day course, as in 
Vancouver, isn't long enough to in
clude some of the topics that are 
needed in these courses. The 3-day 
Florida course was a better course. 

• You can't please all of the people all 
of the time. E a c h person comes with 
a different need, and there isn't time 
to satisfy all those needs. The best 
that can be done is to structure the 
course so that everybody is "happy 
enough". 

• I n response to attendee requests, for 
future courses I ' m going to consider 
an optional extra day, to include: 
° Topics requested by attendees 

during the main part of the course 
° Tr icks of the trade (nuts and bolts 

details) 
° Detailed installation procedures 

for selected instruments (perhaps 
incl inometer casings and pie-
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zometers in boreholes) 
° Workshop on evaluation of data 
° Lessons learned from our mis

takes 
o More time for questions and dis

cussion 
While at the course in Cocoa Beach, 
Florida we noticed that, almost wher
ever we went, there was background 
music: in the hotel lobby, bar and eleva
tor, in restaurants, on the plane, in stores. 
There was even elevator music as back
ground to the taped commentary by the 
head of N A S A ' s Kennedy Space Center 
as we drove around in a tour bus! M y 
vote is to do away with it all — are we 
becoming a society who needs this? 
L i k e chickens in a mass production fa
cility for eggs — so we do our jobs 
better? I was reminded of a quip by 
Barrie Sellers (president of Geokon) 
who, when we taught numerous and re
petitive instrumentation courses to
gether, for Federal Highway Admini 
stration in the early 1980s, suggested 
that we might maintain our motivation 
by setting the course to music. The pie
zometer polka, the strain gage shuffle, 
the tamping hammer twist! 

I ' l l announce future courses in G I N . 
The next course is planned for Septem
ber 21 and 22,1996, immediately before 
the 49th Canadian Geotechnical Society 
Annual Meeting and Conference in St. 
John's, Newfoundland. Preliminary de
tails are given on page 44. The course 
w i l l include presentations on instrumen
tation of offshore structures, by E lmo 
DiBiag io of the Norwegian Geotechni
cal Institute, which should be of particu-
la r in teres t to l o c a l geo techn ica l 
engineers. Unfortunately, there isn't 
time for an "extra day" because the only 
available time is a Saturday and a Sun
day. 

There are two other possibilities for 
future courses. First, there may be a 
course, focusing on instrumentation for 
rock, associated with the 36th U . S . 
Symposium on Rock Mechanics at Co
lumbia University in New York, June 

29-July 2,1997. Second, the next course 
in Florida w i l l be either late 1996 or late 
1997: 1997 is more likely, because of 
concern for marketability only one year 
after the 1995 course. 

Discussion Sess ions at 
Professional Society 
Conferences 

During 1995 I was involved with two 
discussion sessions on instrumentation, 
one at an A S C E convention and one 
during the 4th International Symposium 
on F i e l d M e a s u r e m e n t s i n 
Geomechanics ( F M G M 95) in Ber
gamo, Italy. Despite playing a role in 
adopting a format, I don't think either 
was very successful. Both began with 
prepared presentations by about five 
panelists, 5-7 minutes each. The mod
erator then posed some questions in 
turn, and encouraged attendees and pan
elists to go from there. There are at least 
three problems with this format. First, 
the brief prepared presentations tend to 
be hurried and stiff Second, because 
attendees see that panelists have had 
time to prepare, they tend to be reluctant 
to shoot from the hip and participate in 
a l ively discussion. Third , when atten
dees take the floor, they often run off at 
the mouth on a different topic of their 
own choosing. 

John Burland, Head of the Soil Me
chanics Section at Imperial College of 
Science, Technology and Medicine in 
London, has suggested a better idea, 
which he has tried successfully. Appoint 
a "Grand Inquisitor" (this is the office 
of the courtly character Don Alhambra 
del Bolero in Gilbert and Sull ivan 's 
"The Gondoliers"). The only person 
who prepares is the G I . The G I opens 
the session by explaining the format, 
and putting a question or topic on an 
overhead viewgraph, asking one panel
ist "what do you think?" John reports 
that the discussions progress from there, 
are lively, involve a l l , can be kept on-
topic by the G I , and continue in the bar 
afterwards. Let ' s try this sometime. 
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One other problem became evident 
during these discussions: audio arrange
ments are made so that the audience can 
hear the speaker. It is essential, i f there 
is to be a discussion, that voices from the 
floor can be heard at the front, requiring 
not only a roving microphone but also a 
loud speaker directed towards the fronts 

Judgment and Sport 
J im Dette, ex Dames & Moore, wrote to 
me after reading G I N - 6 , commenting on 
the paragraphs headed "Judgment in 
Geotechnical Engineering," and saying 
"we need more of those types of reflec
tions." He reminded me of the following 
wisdom of K a r l Terzaghi; which Ter-
zaghi gave to his students at Harvard as 
a set of rules for what he called the game 
of engineering: 
7. Engineering is a noble sport which 

calls for good sportsmanship. Occa
sional blundering is part of the 
game. Let it be your ambition to be 
the first one to discover and an
nounce you blunders. If somebody 
else gets ahead of you, take it with a 
smile and thank him for his interest. 
Once you begin to feel tempted to 
deny your blunders in the face of 
reasonable evidence you have 
ceased to be a good sport. You are 
already a crank or a grouch. 

2. The worst habit you can possibly 
acquire is to become uncritical to
wards your own concepts and at the 
same time skeptical towards those of 
others. Once you arrive at that state 
you are in the grip of senility, regard
less of your age. 

3. When you commit one of your ideas 
to print, emphasize every controver
sial aspect of your thesis which you 
can perceive. Thus you win the re
spect of your readers and are kept 
aware of the possibilities for further 
improvement. A departure from this 
rule is the safest way to wreck your 
reputation and to paralyze your 
mental activities. 

4. Very few people are either so dumb 
or so dishonest that you could not 
learn anything from them. 

This quotation is included in an article 
by Ralph Peck entitled "Advice to a 
Young Engineer," which is reprinted in 
the book "Judgment in Geotechnical 

Engineering: The Pro
f e s s i o n a l L e g a c y o f 
Ralph B . Peck" (page 
204, for those who have 
the book). 

Geomation, Inc. 
Training Courses 
Dennis Gunderson of 
G e o m a t i o n , I n c . has 
sent me the following 
information: 

G e o m a t i o n , I n c . , 
manufactures and mar
kets the System 2300 
f a m i l y o f au tomat i c 
Data Acquis i t ion and 
C o n t r o l S y s t e m s for 
harsh and remote envi
ronments. The System 
2300 provides flexible 
solutions for a wide va
riety of geotechnical, 
environmental, and fa
cilities monitoring and 
cont ro l app l ica t ions . 
Geomation has recently 
introduced the 2380 Se
r ies o f Measurement 
and C o n t r o l U n i t s 
( M C U s ) , and the new 
G E O N E T for Windows 
operating software. 

To help customers 
fully utilize the capabili
ties of the System 2300 
and particularly the new 

2380 and G E O N E T for Windows soft
ware, periodic training courses are of
fered at the i r fac tory in G o l d e n , 
Colorado. The next course wi l l be held 
in early June. The course runs 4 days, 
and includes in-depth training in system 
operations, programming, and mainte
nance issues. Also included is an intro
duction to the graphical user software. 
Genesis, which provides a real time 
graphical user connection to G E O N E T . 

The cost of the course, which in
cludes a full set of training manuals, 
software upgrades to the latest version 
of G E O N E T and lunches for the 4 days 
is $800. Attendance is limited to 12 in
dividuals to ensure a quality learning 
experience, and to allow opportunity for 
discussion among the students. Past at
tendees have found the shared experi-

IVIotivation 

We haven't had any whimsical rhymes for a while. 
The last one was about the grouters' rallying call 
way back in June 1991. It 's time for another. 

A t the recent Deep Foundations Institute annual 
meeting, George Goble was introduced by B i l l 
Bermingham, who quoted Edgar A . Guest: 
Somebody said that it couldn't be done. 
But he with a chuckle replied 
That "maybe it couldn't", but he would be one 
Who wouldn't say so till he'd tried. 
So he buckled right in with the trace of a grin 
On his face. If he worried he hid it. 
He started to sing as he tackled the thing 
That couldn't be done, and he did it. 
Someone scoffed: "Oh you'll never do that; 
At least no one ever has done it"; 
But he took off his coat and he took off his hat. 
And the first thing he knew he'd begun it. 
With a lift of his chin and a bit of a grin. 
Without any doubting or quiddit. 
He started to sing as he tackled the thing 
That couldn't be done, and he did it. 
There are thousands to tell you it cannot be done. 
There are thousands to prophesy failure; 
There are thousands to point out to you, one by one. 
The dangers that wait to assail you. 
But just buckle in with a bit of a grin, 
Just take off your coat and go to it; 
Just start to sing as you tackle the thing 
That "cannot be done ", and you 'II do it. 

Good stuff! I ' m sure there are some applications 
to geotechnical instrumentation. 

ences of users one of the highlights of 
the course. Please contact Dennis Gun
derson at Geomation, Inc., at 303-278-
2350 (Phone), or 303-279-1029 (Fax) 
for more information or to reserve a 
place. 

Closure 
To those of you who have written to say 
that you like this column: thank you for 
going out of your way to say so. I some
times wonder whether the column and 
editorial task is worth all the effort, but 
i f some of you l ike it, that makes the 
effort worthwhile. 

Please send contributions to this col
umn, or a separate article for G I N , to 
me: 16 Whitridge Road, South Natick, 
MA 01760. Tel. (508)655-1775, fax 
(508)655-1840. Kasugta! (Greenland) 
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Some Instrumentation Problems and Solutions 
John Dunnicliff 

^ 
Introduction 
This article is a recycled product. It is based on part of a paper "The Practical Use 
of Geotechnical Instrumentation: Some Problems and Solutions," prepared for pres
entation as the Keynote Lecture for Session 2, "Problems Related to the Use of 
Instrumentation and Monitoring Systems," during the 4th International Symposium 
on Field Measurements in Geomechanics (FMGM 95), Bergamo, Italy, April 11, 
1995. 

The recycled product includes some text and figures with a light-hearted flavor —-
something an author can get away with in a magazine article but not in a formal 
paper! 

PROBLEM 1. 
The Golden Rule 
The Problem 
The golden rule is: 

Every instrument on a project should 
be selected and placed to assist with 
answering a specific question: 
if there is no question, there should 
be no instrumentation. 

We all know this. The problem is that we 
sometimes disobey the rule. 

An Example 
I used to work with a consulting engi
neering company, often providing in
strumentation services to construction 
contractors. We signed a subcontract, 
with the prime contractor, to furnish and 
install instrumentation in two under
ground subway stations in rock. The 
specification called for vibrating wire 
strain gages to be installed on every 
eleventh rib, 16 per rib, back-to-back as 
shown on Figure I , together with 42 
multi-point borehole extensometers at 
approximately equal spacing along the 
excavations. The subcontract price was 
about U S $600,000. 

I wondered what this was al l for, and 
suggested a meeting to find out, in an 
attempt to make the effort as cost effec
tive as possible. About 20 people sat 
down for the meeting — the owner, the 
construction manager, the designer, the 

prime contractor, the instrumentation 
subcontractor. After explaining the rea
son for the meeting, the conversation 
went something like this: 
Subcontractor. 

"So, can someone tell me what is the 

purpose of the instrumentation pro
gram?" 

Silence. 
Subcontractor. 

"Please, somebody must know." 
More silence. 

2 Mibrating 
v^/rt stra/f7 

V/oed blocki'nef 

Steel rib support 

l>riJI I Uast 
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£ver^ eleventh rib /6 strain ga^es 
C44e total) 

4 2 . Mu/fi'ppiht- Sorekolt Bff^iisonteftts (MPSK'i) 

Suhcontract blcf US )£ i,oo^ooO 

Figure 1. Subway station in rock 
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Figure 2. Instrumentation shipped by airfreight 

TABLE 1. Possible Items in Pre-installation Acceptance Tests 

Category Item 

Data supplied by 

manufacturer 

v^Examine factory calibration curve and tabulated 
data, to verify completeness 
'^Examine manufacturer's final quality assurance 
inspection check list, to verify completeness 

Documentation Check, by comparing with procurement document, 
that model, dimensions, and materials are correct 
^ C h e c k that quantities received correspond to 
quantities ordered 

Calibration checks ^ C h e c k two or three points, i f practicable 
yCheck zero reading, e.g. of vibrating wire 
piezometers 

Function checks ^Connect to readout and induce change in parameter 
to be measured 
>^Make and remake connectors several times, to 
verify correct functioning 
>^Immerse in water, i f applicable, and check 

Electr ical i^Bend cable back and forth, at point of connection to 
instrument, while reading the instrument, to verify 
connection integrity 
i^Perform resistance and insulation testing, in 
accordance with criteria provided by the instrument 
manufacturer, using a gage insulation or circuit tester 
that applies 2 volts or less for resistance testing and 
15 volts or less for insulation testing 

Miscellaneous yCheck cable length 
^ C h e c k tag numbers on instrument and cable 
i^Verify that all components fit together in the correct 
configuration 
^^Check all components for signs of damage in transit 

Subcontractor. 
Catching eye of designer 
"Surely..." 

Designer. 
"Okay, why don't you write us a 

memo to suggest what the pur
pose might be?" 

I kid you not! The memo was written, 
the program changed, to create several 
instrumented zones in good, bad and 
typical rock conditions, to correlate cal
culated rib stresses with measured rock 
deformations, and to compare predic
tions with field measurements. 

The Solution 
Follow the golden rule. In the example, 
a valid question turned out to be " I s the 
rib size unnecessarily conservative?" 

PROBLEM 2. Installing 
Instruments That Don't Work 

The Problem 
I f an instrument is not working perfectly 
before installation, there's not much 
hope of it working wel l after installa
tion. 

An Example 
A manufacturer had a comprehensive 
quality assurance program, and per
formed extensive factory calibrations. 
Despite careful packing before ship
ment to the user by air freight, the in
strument was faulty when unpacked at 
the site, and installed without detecting 
the fault . F i g u r e 2 ( w i t h acknow
ledgement to Curious George and also 
to an old Samsonite ad) shows why. 
Have you seen freight being handled at 
O'Hare airport? 

The Solution 
The user should perform "pre-installa
tion acceptance tests," possibly includ
ing the items listed in Table 1. 

PROBLEM 3. Going into the 
Field Unprepared 

The Problem 
Manufacturers ' instruction manuals 
usually provide good descriptions of 
how to use and maintain the instru
ments, and most contain guidelines on 
installation. However, i f the installation 
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\ 
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Figure 3. Installing instruments to monitor an embankment on soft ground 

T A B L E 2. Possible Content of Installation Record Sheets 

Category Content 

Heading '^Project name 
>^Instrument type and number, including readout unit 
v^Personnel responsible for installation 
v^Date and time of start and completion 

Planned data ^Planned location in plan and elevation 
v^Planned orientation 
>^Planned lengths, widths, diameters, depths, and 
volumes of backfill 
^Spaces for necessary measurements or readings 
required during installation to ensure that all previous 
steps have been followed correctly, including post-
installation acceptance tests 

As-built data ^As -bu i l t location in plan and elevation 
^As -bu i l t orientation 
^As -bu i l t lengths, widths, diameters, depths, and 
volumes of backfill 
^P lan t and equipment used, including diameter and 
depth of any dril l casing used 

A log of appropriate subsurface data 
v^Type of backfill used 
^Post-installation acceptance test 

Weather v'Weather conditions 

Notes A space for notes, including problems encountered, 
delays, unusual features of the installation, and any 
events that may have a bearing on instrument behavior 

procedure depends on specific site con
ditions, such as subsurface stratigraphy, 
local drilling customs, experience of in
stallers, or deformations that are likely 
to occur after installation, the manufac
turer cannot be expected to provide de
tailed installation procedures. I f the in
stal ler goes into the f ie ld without 
planning details of the installation pro
cedure, there w i l l be problems. 

Although manufacturers' manuals 
are able to describe data collection, 
processing and plotting procedures 
more readily than installation proce
dures, they are not always applicable to 
every site. 

An Example 
Figure 3 shows a two-person crew who 
are to install inclinometers and vibrat
ing wire piezometers for monitoring an 
embankment on soft ground. They have 
read the manufacturer's manual, and 
start installation work. The open bore
hole in soft clay won't stay open, and 
inclinometer casing becomes stuck part 
way. Bentonite seals for the piezometers 
hang up in the borehole. A piezometer 
cable is cut, and the crew doesn't have 
a splice kit. The drill rig stands by, b i l l 
ing by the hour, while the crew goes 
back to the drawing board. 

The Solution 
In s t a l l a t i on procedures should be 
planned well in advance of scheduled 
installation dates. 

Wri t t en step-by-step procedures 
should be prepared, making use of the 
manufacturer's instruction manual and 
the installer's knowledge of specific site 
geotechnical conditions. The proce
dures must be flexible enough to ac
count for unexpected conditions that 
arise during installation, such as unex
pected ground conditions or changes in 
the construction contractor's procedure 
or schedule. The written procedures 
should include a detailed listing of re
quired materials and tools, and post-in
stallation acceptance tests. Installation 
record sheets should be prepared, for 
documenting factors that may influence 
measured data. Table 2 indicates possi
ble content. 

I f instruments are to be installed by 
the owner's personnel, these procedures 
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w i l l be used directly. I f they are to be 
installed by the construction contractor, 
an abbreviated version w i l l be included 
in the specifications, retaining key items 
for enforcement by the owner's repre
sentative, and the procedures w i l l be 
used when reviewing the contractor's 
submittal of proposed installation meth
ods. 

Si te-specif ic written step-by-step 
procedures are also worthwhile for data 
collection, processing and plotting, and 
w i l l also be based on the manufacturer's 
manual and on knowledge of specific 
site conditions. 

PROBLEM 4. Allowing Dust to 
Grow on Data 

The Problem 
Very great effort can sometimes be 
made to install instruments and collect 
data, but then data are filed away until 
some later time when " I ' l l look at the 
data and do the interpretation." What 
happens when, months or years later, the 
file drawers are opened and the data 
don't make sense? 

An Example 
A bridge was to be built across a river. 
There was uncertainty about the stabil
ity of a talus slope behind one abutment 
and, about two years before the target 
date for finalizing abutment foundation 
design, inclinometer casings were in
stalled in the slope. Readings were taken 
regularly, by university students. Many 
different students were involved. 

Data were filed. When the target date 
approached, data were e x a m i n e d . 
There were obvious errors in the data, 
caused by poor reading and calibration 
techniques. Despite extensive efforts, 
no sense could be made of the data, and 
a "no movement" judgment was made 
based on eyeing along a straight high
way guard rail that ran across the slope. 

Perhaps this example could be used 
to argue that the inclinometer casings 
were unnecessary, but that isn't my 
point! 

The Solution 
Data should be reviewed on an ongoing 
basis. The first step is to compare meas
ured data with previous data. Second, i f 
significant changes are noted, the meas

urement should be repeated to deter
mine whether there has been a measure
ment error or whether the changes are 
real. Third , i f changes are real, an evalu
ation should be made to determine 
whether the changes "make sense," i.e. 
can they be correlated with construction 
or other "causal" changes? This evalu
ation should be made as soon as possible 
after data are collected. 

PROBLEM 5. Motivation During 
Data Collection 

The Problem 
The task of collecting data can become 
repetitive and boring, particularly i f no 
significant changes are being measured. 
Hence there is a temptation for data 
collection personnel to be less thorough 
than they should, and there are several 
reported cases of personnel "inventing 
data" while keeping warm in a nearby 
coffee shop! 

An Example 
Construction of a dam had been com
pleted. Whi le excavating for a new road 
above the future reservoir level, there 
were indications of ground movement 
in the hillside. There were concerns for 
massive landslides which, i f allowed to 
occur after the reservoir was fil led, 
might cause a wave to overtop the dam. 
Steps were therefore taken to stabilize 
the slopes, by constructing drainage 
tunnels and drainage holes. Inclinome
ters and piezometers were installed to 
monitor the slopes during staged and 
slow reservoir fill ing (Figure 4. Some
body tell the helmsman to tack!). 

Instrumentation was read daily, re
quir ing several crews, work ing for 
many months. The "hope" was that no 
movement would occur, therefore the 
crews didn't have much to excite them 
during their day. A possible "natural" for 
the coffee shop syndrome? 

The Solution 
Personnel who understand the signifi
cance of their tasks are l ikely to have 
greater motivation than those who do 
not. Two specific steps can be taken to 
maximize motivation. First, at the be
ginning of the project, meet with all data 
collection personnel to explain what 

I>roinage 
tunnel 

Tnclin ometerr 

FaJJurz 
planZ 

Figure 4. Landslide stabilization 
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their task is to be, why it is important, 
and how it fits in with "the big picture." 
Second, on a regular basis, perhaps 
weekly or monthly, meet with them 
again to explain "what happened" : how 
their work product was used to benefit 
the project. I f these two steps are taken, 
data collection personnel are l ikely to 
feel a sense of involvement and impor
tance, hence to maximize the quality of 
their work. 

These two steps were taken for the 
project described in the example. 

PROBLEM 6. Lump Sum 
Payment Method 

The Problem 
When procurement of instrumentation 
materials and field services are included 
in a construction contract, a lump sum 
payment method is often favored by 
owners and design project managers. 
However, with geotechnical instrumen
tation work, numerous changes usually 
occur in the field, including instrument 
quantities, drilling depths and reading 
schedules. Determination of equitable 
price adjustments to a lump sum bid is 

a very laborious process, often resulting 
in the owner paying more than the 
change is worth. 

An Example 
The owner and design manager for a 
large multi-contract highway project in
sisted on a lump sum payment method 
for instrumentation. The resident engi
neer found that, w h e n i nev i t ab l e 
changes occurred in the field, price ad
justment required an excessive effort. 

The Solution 
Use a unit price payment method: this is 
much more flexible than a lump sum 
method. Possible unit price items are 
included in Table 3. For the project de
scribed in the example. The resident en
gineer put forward the advantages of a 
unit price schedule, and convinced deci
sion-makers to adopt such a schedule for 
future contracts. 

Closure 
Peck (1972) wrote: 

Field observations provide a power
ful and sometimes indispensable tool in 
applied soil mechanics. It concerns me 

T A B L E 3. Possible Unit Price Payment Items 

Item Unit Comments 

Furnish... 

readout unit 

Each One item for each instrument type. 
Includes factory calibrations 

Furnish and 

install... 

Linear foot for 
borehole 
instruments. 
E a c h for others 

^ O n e item for each instrument type. 
Includes all materials left in place, labor, 
tools and equipment, drilling, sampling, 
installation, installation of surface 
protection, and determination of as-built 
location 

Read... and 

report data 

Each ^ O n e item for each instrument type. Need 
to specify exactly what is meant by one 
reading. Includes reading; data reduction, 
processing, presentation, reporting; regular 
field calibration and maintenance; repair 

General 

geotechnical 

instrumentation 

requirements 

L u m p sum >^Includes repairing or replacing damaged 
instruments, furnishing specified submittals, 
interpreting data, all other items of work for 
which no separate bid item is provided 

that the legitimate use of instrumenta
tion may be set back by a rising tide of 
disillusionment on the part of those who 
have been persuaded to embark on 
elaborate programs that promise too 
much. It concerns me tluu too many 
programs are based on the number of 
instruments to be used father than on 
the questions to be answered. It con
cerns me that sophistication and auto
mation are substituted for patient proof 
testing of equipment under field condi
tions. To the extent that such practices 
prevail, they must be discouraged so 
that the observational approach itself 
will not be discredited. We need to carry 
out a vast amount of observational 
work, but what we do should be done for 
a purpose and done well. 
That advice is just as at)plicable today 
as it was nearly 25 years ago. The con
tents of this article are an attempt to help 
practitioners to "do it we l l . " 

Reference 
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Geotechnical Instrumentation for Field Measurements 

2-Day Course with John Dunnicliff & Elmo DiBiagio 
September 21-22,1996 Hotel Newfoundland, St. John's, Newfoundland 

(Immediately preceeding the 49th. Canadian Geotechnical Society Annual Meeting and Conference) 

Course Sponsored by: 
Geotechnical News 
in association with 
St. John's Geotechnical Society 

Course Emphasis: 
This is a course for practitioners, 
taught by practitioners. The emphasis 
is on "why and how". The topic is 
instrumentation for monitoring per
formance during construction and op
eration rather than instrumentation to 
determine insitu parameters. A signifi
cant part of the course will focus on 
instrumentation of offshore structures. 

Why You Should Attend: 
• To learn the who, why and how of 

successful geotechnical monitor
ing 

• To ensure that your monitoring 
programs are tailored to match your 
specific geotechnical questions 

• To avoid the common problem of 
poor quality data 

Who Should Attend: 
• Engineers, geologists, or techni

cians who are involved with per
formance monitoring of 
geotechnical features during con
struction and operating phases 

• Project managers and other deci
sion makers who are concerned 
with safety or performance of 
geotechnical construction and con
sequential behaviour 

• People who are or will be working 
on the design and/or construction 
of offshore structures 

Textbook Included 
Geotechnical Instrumentation for 
Monitoring Field Performance, by 
John Dunnicliff by Wiley in 1988, will 
be part of the course materials. 

Topics to be Presented by 
John Dunnicliff 
• Overview of hardware for measur

ing groundwater pressure, defor
mation, load and strain in structural 
members, and total stress in soil 

• Instrumentation for various types 
of projects, selected by attendees 
from the following list: 
° Braced excavations 
° Embankment dams 
° Excavated and natural slopes 
° Underground excavations 
° Driven piles 
° Drilled shafts 
There should be time for four of 
these project types. 

• Systematic approach to planning 
monitoring programs 

• Workshop on planning a monitor
ing program: embankment on soft 
ground 

Topics to be Presented by 
Elmo DiBiagio 
• Offshore instrumentation 

° Past 
° Present 
° Future 

Cost 
$699.00 CDN/$530.00 US with Dun
nicliff s book "Geotechnical Instru
mentation for Monitoring F ie ld 
Performance". I f an attendee already 
owns the book, cost will be $621.00 
CDN/$470.00 US. 

For more information 
or to register, contact: 
BiTech Publishers Ltd. 
173 - 11860 Hammersmith Way 
Richmond, B .C . Canada V7A 5G1 
Tel: (604)277-4250 
Fax:(604)277-8125 

THESIS LISTS 

/ PhD Thesis List 
Instructions for authors submitting their PhD Thesis 

to Geotechnical News 
The thesis should have been completed and accepted within 
one year of the abstract being published in Geotechnical News. 

We will publish: 
• Author's name 
• Thesis title 
• Date 
• Sponsoring Professor and \ 

University (contact address, 
telephone number, etc.) 

• A brief abstract (300 words) 
(preferably on disk, or email to 
BiTech_Publishers@mindlink.bc.ca). 

If using email, please encode 
using Binhex. 

[NOTE: If the promised Windows 95 
Network works, we should be able to 
receive files by that method by next 
yearf 

We need: 
• The above, plus 
• Copy of Title Page of Thesis 

Deadline: 
April1,1996 

Please submit the above to: 
Lynn Pugh 
BiTech Publishers Ltd. 
173-11860 Hammersmith Way 
Richmond, B.C. Canada 
V7A5G1 
Tel: (604)277-4250 
Fax:(604)277-8125 
email: 
BiTech_Publishers@mindlink.bc.ca 
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