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s/ WIRELESS DATA
““/  COLLECTION gz

<+ » Minimum per channel cost | Extra long battery life | Long distance transmission

Whether you collect data from your geotechnical instruments remotely through a
fully automated data acquisition system, or by a semi-automated (on-site) method,
RST Instruments Ltd. has two wireless solutions to quickly get you connected to your data.

FULLY AUTOMATED COLLECTION (remotely) SEMI-AUTOMATED COLLECTION (on-site)

//( /) ))) An RSTAR System uses data

loggers (nodes) at the sensor level,

rstar deployed in a star topology from an
active RSTAR Hub which consists

ARRAY RADIO SERIES of an RST flexDAQ Data Logger.

DT LINK is an on-site wireless
connection to RST data loggers
for quick data collection. Ideal for
hard to access areas where the
data logger is within line of sight.

WIRELESS

The RSTAR
Hub shown

left contains

a flexDAQ o

Data Logger A :
' System with

an antenna
and battery.

Collected data
is saved to
the flexDAQ
memory
where users
can access

it remotely,
either on-site
or off-site.
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p Above: A DT LINK WIRELESS data logger, connected to a vibrating wire piezometer
(see data Ioggers pictur ed below) and housed in a protective enclosure, has its data collected from a laptop connected
to the DT LINK HUB - all within seconds from the convenience of your vehicle.

FEATURES FEATURES

Up to 7 years of battery life from 1 lithium ‘D’ cell. Safely & easily collect data from data loggers that are in areas with
poor access, trespass issues and hazardous obstacles.

Up to 14 km range from Hub to Node in open country.

(depending on antenna type) Years of battery life from 1 lithium ‘D’ cell.
Up to 255 nodes per RSTAR Hub. Excellent range up to 800 m (900 MHz) and up to 500 m (2.4 GHz).
Based on 900 MHz and 2.4 GHz spread spectrum band. Collect data in seconds with a laptop
(country dependent) connected to the compact and portable DT LINK HUB.
/
DT2011B 50;5‘2;53 / DT4205 o 2“(;3:‘; R | DT I
i annel | - < 7 anne; . and DTL202B N
Single Channel Vibrating Wire | 4-20 mA ./ Vibrating Wire | B . o iy 9 .
Vibrating Wire ¢ Thermistor Ten Channel Thermistor Uniaxial & Biaxial iy i ’
Data Logger Data Logger Data Logger Data Logger Digital Tilt Loggers
RST’s “DT Series” data loggers (nodes) can accommodate * RSTAR info at: www.rstinstruments.com/rstar.html
the RSTAR System or the DT LINK WIRELESS System. * DT LINK info at: www.rstinstruments.com/dtlinkwireless.html
innovation in info@rstinstruments.com TEL (MAIN) | 604 540 1100 USA | 831899 1632 or 303 993 9230
FAX | 604 540 1005 EUROPE / MIDDLE EAST / AFRICA
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deformation capture...

simplified

Are you using inclinometry to reduce risk and improve designs? Measurand can help you
revolutionize your monitoring plan with SAA, a unique chain of inclinometers on a reel.
SAA is dramatically easier to install, has an unprecedented range, and survives long after
others have failed. See more, and get help, at www.measurand.com
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GEOPAC

BUILD ON US

Geopac Provides “Dry Box” Solution to Allow Construction
of Underground Parkade in Richmond, BC
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The GEOMIX “Dry Box” technique is an effective ground engineering concept which allows
below-grade construction in saturated soils eliminating continuous dewatering and
subsequent treatment to satisfy environmental regulations.

In choosing Geopac's innovative solution, developers are able to build an underground car
parkade in dry conditions in a high water table environment within highly permeable soils
such as generally encountered in river deltas and coastal locations.

GEOMIIX technology offers the advantage to combine deep permeability cut-off (up to 35m)
with a multi-storey retaining wall capability, thus enabling dry and stable below grade
construction works and virtually eliminating dewatering and associated treatment costs.
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G k Model 8800-2 Model 8800-1
E o ON Network Supervisor Sensor Node

GeoNet is a battery powered wireless data acquisition network compatible with all of Geokon’s vibrating wire sensors. It
uses a cluster tree topology to aggregate data from the entire network to a single device - the network supervisor. GeoNet is
especially beneficial for projects where a wired infrastructure would be prohibitively expensive and difficult to employ.

The network consists of a Supervisor Node and up to 100 Sensor Nodes. Data collected at each node is transmitted to the
supervisor. Once there, it can be accessed locally via PC or connected to network devices such as cellular modems for

remote connectivity from practically any location. Features & Advantages
| Geolet Wireless network s self @ GeoNet Nodes are comparable in price to a single channel datalogger.
healing and will reconfigure JtSelf —  ceeieneiiit ittt ettt ettt st e e s e e e
" to tolerate disturbances to the @ Uses worldwide 2.4 GHz ISM band.
DRYSICAl NVIFOMMENE, #+eessesssem et ettt et

This topology is more flexible

than star networks because it
allows data communication to be

established over longer distances @ Nodes separated from network will continue to collect and store data
and around obstructions. autonomously.

| |
. . ml Nodes QI Supervisior @ When network connectivity @ Long battery life. Most applications
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Message from the President

Doug VanDine, President of
Canadian Geotechnical Society

GKM /// INTRODUCING

CANADIAN GEOTECHNICAL SOCIETY NE

Whilein high school in the mid-
1960’s, I bought my first slide rule.

In 1967, 1 programmed my first
computer (using punch cards). In the
mid-1970’s, I bought my first hand-
held calculator; in 1984, my first desk
top computer (256K RAM with DOS,
monochrome monitor and dot-matrix
printer); in 1989, my first fax machine
(thermal paper); in 1993, my first lap-
top; and in 2002, my first scanner. |
bought my first smartphone and tablet
several years ago.

Why am | telling you this? Because
methods of doing things change with
time and similarly, the way the CGS
has communicated with its members
has changed.

When | joined the CGSin the early
1970's, besides receiving the Cana-
dian Geotechnical Journal (CGJ) four
times ayear by mail, | received very
infrequent letters from the CGS which

GKM Consultants is proud to provide innovative remote monitoring
tools that allow clients to focus on real-time analysis instead of
troubleshooting a complex flow of readings.

sometimes included a mimeographed
3 or 4 page typed CGS Newsletter. In
1983, the CGS News was incorporated
into BiTech's quarterly Geotechni-

cal News. In the late 1990's, the CGS
started sending emails. In the early
2000’s the CGS’s first website was

up and running, and was revamped in
2010. In 2006, the 4™ printed edition
of the Canadian Foundation Engineer-
ing Manual (CFEM) was published
and the French version in 2013. In the
mid-2000's, the Canadian Geotechni-
cal Journal and the proceedings of

the CGS annual conferences became
available digitaly. In 2010, Geotech-
nical News became available online
for the first time.

In the last year, the CGS has continued
to make a number of additional com-
munication strides. In January 2015,
the monthly electronic newsl etter
(CGS-Geotechnical Info Net) began.

Consultants

Geotechnical and Structural
Instrumentation

gkmconsultants.com
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In November 2015, the CGS began
posting itemstoits Linkedin and
Facebook sites. Sometime in 2016, |
hope an updated CGS website will be
launched. Finally, | hope that both the
English and French versions 4™ edi-
tion of the Canadian Foundation Engi-
neering Manual will become available
online for afee before the end of the
year. | expect that subsequent editions
of thisimportant document will be
solely an online document.

These recent changes have al been
made with a great deal of thought and
input from CGS members. Thanks

to al of you who completed the
CGS’’s first membership survey last
fall. Several of the questionsin that
survey were related to communica-
tion strategies. Well over 50% of the
respondents ranked the CGJ, CFEM,
the CGS website, targeted emails,
CGS News, and the CGS-Geotechnical
Info Net a4 or 5 on the response scale,
with 5 being ‘very important’. Six
weeks after the CGS started posting on
its LinkedIn and Facebook sites near
the end of 2015, followers of those
CGS social media sitesincreased to
about 20% of the CGS membership!

One of the challenges for the CGSis
to keep up with new communication
technologies, but at the sametimeto
make sure that the communication
messages are accessible to CGS mem-
berswith all levels of technological
savvy. We are attempting to do this,
but don’t expect to receive mimeo-
graphed CGS newsletters in the mail
any time soon!

Turning to other matters, | would like
to thank all the CGS volunteers who
stepped down at the end of 2015. A
list of many of the CGS volunteers
who will help run the Society in 2016
can be found elsewhere in this issue.
Thanksin advanceto them all. A
specia welcome and congratul ations
to Dr. Dharma Wijewickreme, the
current CGS VP Finance, who will
also sit on the Executive Committee as
President-Elect for 2016.

A great big thank you to the CGS
Headquarters staff: Michel Aubertin,
CGS Executive Director, and both
Wayne Gibson and Lisa M cJunkin.
Unlessyou areredlly involved in the
CGS, you probably don’'t know how
much these three individuals contrib-
ute to the success of the Society.

| would be remiss in not mentioning
that Dr. Antonio Gens (University of
Barcelona, Spain) will be the Spring
2016 Cross Canada Lecturer. In the
early fall the CGS's 5" Canadian
Young Geotechnical Engineer and
Geoscientist Conference will be
held in Whistler, BC (September 29
to October 1), immediately preceding
the 69" CGS Annual Conference
(GeoVancouver 2016), October 2 to
5. More information on these confer-
ences are given elsewherein thisissue
and on the CGS website. For those
who like to plan ahead, the 70" CGS
Annual Conferencewill beheldin
Ottawain 2017.

Again, the CGSislooking to honour
its outstanding members. Details asto
how you can nominate deserving CGS
members can be found elsewhere in
thisissue.

Last, but not least, | would like to
thank the generosity of our 2015 CGS
Corporate Sponsors, companies that
have seen the value in investing in the
Society for al Canadian geotechni-
cal professionals: The 2015 corporate
sponsors were: DownUnder Geo-
technical; Geo-Slope I nternational;
GKM Consultants; Golder Associ-
ates; Insitu Contractors; Klohn
Crippen Berger; Knight Piésold
Consulting; MEG Consulting;
Mobile Augers and Research; Naviq
Consulting; Reinforced Earth; Roc-
science; Stantec; Thurber Engineer-
ing; and Trek Geotechnical.

For al of the above reasons, if you
haven't already renewed your CGS
membership for 2016, there is no bet-
ter time than now. Go to http://mww.
cgs.ca’how-to-join.php?lang=en, or
contact CGS Headquarters (cgs@cgs.
ca)

Until next time.

Provided by Doug VanDine
President 2015 - 2016

Message du président

Lorsquej’ étais au secondaire au
milieu des années 1960, j'ai acheté
ma premiere régle acalcul. En 1967,
j’ @ programmé mon premier ordina-
teur (&1’ aide de cartes perforées). Au
milieu des années 1970, j’ai acheté ma
premiére petite calculatrice; en 1984,
mon premier ordinateur de bureau
(256 K de mémoire vive avec DOS,
moniteur monochrome et imprimante
apoints); en 1989, mon premier télé-
copieur (papier thermo-sensible); en
1993, mon premier ordinateur porta-
tif; et en 2002, mon premier appareil
de numérisation. Je me suis procuré
mon premier téléphone intelligent et
ma premiere tabletteil y aplusieurs
années.

Pourquoi est-ce que je vous raconte
cela? Parce que les fagons de faire
évoluent avec letemps. Lafacon
dont la SCG communique avec ses
membres aaussi changé.

Lorsquejeme suisjoint ala SCG au
début des années 1970, nous recevions
la Revue canadienne de géotechnique
(RCG) quatre fois par année par la
poste. Je recevais aussi de rares |ettres
dela SCG, qui comprenaient parfois
un Bulletin d'information de la SCG
polycopié de trois ou quatre pages.

En 1983, le CGS News a étéintégré
au Geotechnical News trimestriel de
BiTech. A la fin des années 1990,

la SCG acommence a envoyer des
courriels. Au début des années 2000,
le premier site Web de la SCG entrait
en fonction, et ce dernier a été rema-
nié en 2010. En 2006, la quatrieme
édition imprimée du Manuel canadien
d’ingénierie des fondations (MCIF)

a été publiée, et saversion francaise,
en 2013. Au milieu des années 2000,
laRCG et les comptes rendus des
conférences annuelles de la SCG sont
devenus disponibles numériquement.
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GEOPIER IS GROUND IMPROVEMENT®

Innovative ground improvement solutions to everyday geotechnical challenges

CUSTOMIZED DESIGN-BUILD SOLUTIONS FOR YOUR SOIL PROFILES

SEND US YOUR PRO]ECT DATA Geopier’s goal is to bring you advanced, innovative ground

improvement technology in a way that is easy to use every day.
See how Geopier can save time and money on your next project. P gy v y y day

. , , . - Geopier Rammed Aggregate Pier® and rigid inclusion products
Submit your project details at geopier.com/feasibilityrequest

enable you to:
* Improve variable fill soils in place
* Replace deep foundations
» Control settlement
* Increase soil bearing capacities

GEOPIER"®
FOUNDATIONS 800-371-7470 | info@geopier.com | geopier.com

©2015 Geopier Foundation Company, Inc. The Geopier® technology and brand names are protected under U.S. patents and trademarks listed at www.geopier.com/patents and other trademark applications
and patents pending. Other foreign patents, patent applications, trademark registrations, and trademark applications also exist
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En 2010, Geotechnical News a été
offert en ligne pour la premiere fois.

Au cours de laderniére année, |la SCG
apoursuivi ses nombreuses autres
avancées en matiére de communi-
cation. En janvier 2015, le bulletin
d’information é ectronique mensuel
(Réseau d' information géotechnique
de la SCG) acommencé a paraitre.

En novembre 2015, la SCG a com-
mencé a publier des éléments sur ses
sites LinkedIn et Facebook. En 20186,
j espére qu’ un site Web actualisé de
la SCG seralancé. Findement, je
souhaite que les versions francaise

et anglaise de la4® édition du MCIF
soient disponibles en ligne, moyennant
des frais, avant la fin de I’année. Je

m’ attends a ce que | es éditions sub-
séguentes de ce document important
soient uniquement électroniques.

Ces récents changements ont tous

€té apportés gréce aux hombreux
commentaires et idées des membres
dela SCG. Merci atous ceux qui

ont répondu au premier sondage des
membres de la SCG I’ automne dernier.
Plusieurs des questions de ce sondage
étaient liées aux stratégies de commu-
nication. Plus de 50 % des répondants
ont donné alaRCG, au MCIF, au site
Web de la SCG, aux courriels ciblés,
a CGSNews et au Réseau d’informa-

tion géotechnique dela SCG un 4 ou
un 5 sur I" échelle de réponse (5 étant

« trésimportant »). Six semaines apres
gue la SCG acommencé a publier

des éléments sur ses sites Linkedin

et Facebook vers la fin de 2015, le
nombre d' abonnés de ces sites de
média sociaux a atteint environ 20 %
des membres de la SCG!

Un des défis de la SCG est de suivre le
rythme des nouvelles technologies de
communication, tout en s’ assurant que
les messages transmis soient acces-
sibles atous les membres de la SCG,
peu importe leur niveau de connais-
sance de ces technologies. C'est ce
gue nous tentons de faire; ne vous
attendez pas arecevoir des bulletins
d’information de la SCG polycopiés
par la poste dans un avenir rapproché!
A propos d’ autres questions,
j'@merais remercier tous les bénévoles
dela SCG qui ont terminé leur mandat
ala fin de 2015. Une liste des hom-
breux bénévoles de la SCG qui aide-
ront la Société en 2016 se trouve dans
ce numéro. Merci al’ avance atoutes
ces personnes. Un mot de bienvenue
et des félicitations toutes spéciales au
Dr Dharma Wijewickreme, I’ actuel
v.-p. aux finances de la SCG, qui sie-
gera également au Comité executif a
titre de président désigné pour 2016.

The NEW SPT Analyzer

Report Setup Screen

\ I

sales@pile.com
+1 216-831-6131

www.pile.com/spt

Improves the reliability of Standard
Penetration Test results.

Measures energy transferred to the rod
for calibration per ASTM.

Redesigned
software
reduces
reporting time.

Touch screen
responds to
gestures.

De grands remerciements au personnel
du siége social dela SCG : Michel
Aubertin, directeur général dela
SCG, ainsi que Wayne Gibson et Lisa
McJunkin. A moins de participer
activement ala SCG, vous ne savez
probablement pas aquel point cestrois
personnes contribuent au succés de la
Société.

Je m’ en voudrais de ne pas men-
tionner que le Dr Antonio Gens
(Université de Barcelone, Espagne)
serale conférencier delaTournée de
conférences transcanadiennes du prin-
temps 2016. Au début de I’ automne, la
5¢ Conférence canadienne des jeunes
géotechniciens et géoscientifiques de
la SCG auralieu aWhistler, en C.-B.
(du 29 septembre au 1* octobre), tout
juste avant la 692 conférence annuelle
dela SCG (GéoVancouver 2016,

du 2 au 5 octobre). De plus amples
renselgnements sur ces conférences
sont donnés dans ce numéro et sur le
site Web de la SCG. Pour ceux qui
souhaitent planifier leurs activités, la
70° conférence annuellede la SCG
setiendraa Ottawa en 2017.

De nouveau, la SCG cherche a hono-
rer ses membres exceptionnels. Des
détails sur lafagon dont vous pouvez
soumettre la candidature de membres
méritants de la SCG se trouvent dans
ce huméro.

Enfin, mais non des moindres, j’aime-
rais remercier les commanditaires de
2015 de la SCG pour leur générosité;
ces entreprises voient lavaleur d' un
investissement dans la Société pour
tous les professionnels en géotech-
nigue canadiens. Les commanditaires
de 2015 étaient : DownUnder Geo-
technical; Geo-Slope I nternational;
GKM Consultants; Golder Associ-
ates; Insitu Contractors; Klohn
Crippen Berger; Knight Piésold
Consulting; MEG Consulting;
Mobile Augers and Research; Naviq
Consulting; Reinforced Earth; Roc-
science; Stantec; Thurber Engineer-
ing; et Trek Geotechnical.

Pour toutes les raisons susmention-
nées, le moment ne serait pas mieux

10 Geotechnical News ¢ March 2016

www.geotechnicalnews.com


http://www.pile.com/spt
http://www.soilvision.com

'
The evalution gf geotechnical Software
S changing the landscape

I c ETM

BP0 e FLEXIBLE  EFFICIENT

SVOFFICE™S5/GE builds on the success of Notable New Features and Enhancements The GE suite consists of:
our previous SVOffice™2009 product and *NEW N * ENHANCED|
provides the power of the FlexPDE™ finite s *EHNBED §HEE§IENER
element solution engine. FlexPDE™ provides SVDESIGNER™ Conceptual Modeler/Visualizer: oA
the benefits of a general finite element solver, Ewld R e Ll et ) SVSLOPE

- . xport to 2D or 3D numerical models; s
fully automatic mesh generation and mesh Rt ereeielg) oF ersiodkie] desiaes g B
refinementin 1D, 2D, and 3D models. Manage, edit and visualize construction/excavation activities. §,},’.§El,!!;,§

o ) ) SVSOILS™ Knowledge-Based Database: (fmr. SoilVision) SRR
The mature and simplified user interface is Premier product for estimating the hydraulic properties for flow SVFLUXES
the result of 14 years of refinement. It features modsling in unsaturated soils has been completely redesigned; RN SR IS, e
a brand new "dual-mode” project manager. It Simplified user interface for increased workflow efficiency, HEAT
helps new users get up and running fast and Significant increase to a total of 34 available estimation msthods; D tERe
presents more advanced users with an Simple data mining/searching interface; e
expanded, fully-featured user interface. Development of oil-sand constitutive models; - | mﬁm Em
Improved high-guality exportable charts. e

The suite offers a geotechnical and & SVSLOPE® Significantly Improved: SVAIR'T
geoenvironmental applications focus and is & Advanced multi-directional slope stability analysis. e

Fully build 3D models and znalyze slip in any
direction — a feature exclusive to SVSLOPE®3D . I
and not available in any competing package. A I hl N
"Optimize” slip surface refinement function; Val a E Dw'
& Improved 2D block searching capabilities;

well suited for solving complex flow and
contaminant transport models.

The SVSLOPE® package has continued to

evolve and improve and can now create 3D Support for triangulated surface meshes;
models of increased complexity. There is a & Faster solution times.
new Optim?ze function for slip su.rface High-Performance Graphics Engine:
re‘c'”ement: improved b|95k SearCth & Manipulation of larger more complex models;
capabilities in 2D and an improved high- & Quicker rotation and translation of objects;
speed solution a|gorithm‘ & Faster tranformations;

@ High quality / print-ready client visuals;
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http://www.soilvision.com

CANADIAN GEOTECHNICAL SOCIETY NEWS

choisi si vous N’ avez pas encore
renouvel é votre adhésion pour 2016.
Consultez le site http://mwww.cgs.ca/
how-to-join.php?lang=fr ou commu-
niquez avec le siége socia dela SCG
(cgs@cgs.ca).

A laprochaine!

Fourni par Doug VanDine
Président 2015-2016

From the Society

Call for Nominations for CGS
Awards

L ook around. We all know at least one
deserving geotechnical professional
deserving of recognition!

The CGS wishes to again recognize
the considerable contributions and
achievements by geotechnical profes-
sionalsin Canada and abroad in a
family of awards, many of which will
be presented during the Awards Cer-
emony at the CGS Annual Conference
in Vancouver, B.C. — GeoVancouver
2016 (Octaber 2 - 5, 2016). Funding
for many of these awardsis provided
by the Canadian Foundation Geotech-
nigue, so remember to aso support
your Foundation! The various awards
are summarized on page 13. You

can also go to www.cgs.ca/awards.
php?lang=en for more information
and the list of past recipients, or con-
tact CGS Headquarters.

If you know of someone deserving
of any of the CGS Awards, nominate
them by May 15, 2016. If you wish
to make a submission for a Student
Award, it must be received by May
15, 2016. Send your nominations to
CGS Headquarters at:

The Canadian Geotechnical Society
8828 Pigott Road

Richmond, BC

V7A 2C4, Canada,

Fax: (604) 277-7529

email: admin@xcgs.ca

Nominations should include the name
and contact information of the nomi-
nator, aresume or curriculum vita of

the nominee, and a letter highlighting
the contributions and achievements
that make the nominee aworthy candi-
date for that specific award. Letters of
support from other CGS members and
non-members, are encouraged. If pos-
sible, nominations should include an
appropriate head and shoulders photo
of the nominee.

Submission details for Student
Awards are available on the CGS
website at www.cgs.ca/student_comp.
php?lang=en, or contact Dr. Sumi
Siddiqua, Chair of the CGS Student
Awards Selection Committee, at sumi.
siddigua@ubc.ca

Appel de mise en candidatures
pour les prix de la SCG

Regardez autour de vous. Nous
connaissons tous au moins un pro-
fessionnel en géotechnique méritant

d’ étre reconnu!

La SCG souhaite de nouveau recon-
naitre les importantes contributions et
réalisations des professionnels en géo-
technique au Canada et a |’ étranger,
al’aide d’'un ensemble de prix, qui
seront pour la plupart présentés durant
la cérémonie de remise de prix lors

de la conférence annuelle de la SCG
aVancouver, en C.-B., GéoVancou-
ver 2016 (du 2 au 5 octobre 2016). La
Fondation canadienne de géotechnique
finance un grand nombre de ces prix,
n>oubliez donc pas de soutenir égale-
ment votre Fondation! Les différents
prix sont résumés ci-dessous. Vous
pouvez également consulter le site
www.cgs.ca/awar ds.php?lang=fr pour
obtenir de plus amples renseignements
et laliste des précédents lauréats, ou
communiquez avec le siége socia de
la SCG.

Si vous connaissez quelqu’ un méritant
I"un des prix dela SCG, posez sacan-
didatured'ici le 15 mai 2016. Si vous
souhaitez soumettre une candidature
pour un prix pour les éudiants, elle
doit étreregue d’ici le 15 mai 2016.
Envoyez vos candidatures au siége
social delaSCG, a:

La Société canadienne de
géotechnique

8828 Pigott Road

Richmond, C.-B.

V7A 2C4, Canada

Télécopieur : 604-277-7529

Courriel : admin@xcgs.ca

Les candidatures doivent com-
prendre le nom et les coordonnées

de la personne qui les soumettent, un
curriculum viteedu candidat et une
lettre soulignant les contributions et
lesréalisations qui font en sorte quele
candidat mérite ce prix. Des lettres de
recommandation d’ autres personnes,
gu’ elles soient membres ou non de la
SCG, sont les bienvenues. Si possible,
les candidatures doivent inclure une
photo en buste du candidat.

Les détails pour la soumission d’ une
candidature pour les prix pour les
étudiants sont disponibles sur le site
Web de la SCG, & http://www.cgs.ca/
student_comp.php?lang=fr, ou com-
muniquez avec laDre Sumi Siddi-
gua, directrice du Comité de sélection
des prix pour les étudiants, a sumi.
siddiqgua@ubc.ca.

Call for Nominations for 2017
Awards and Fellowships
Engineering Institute of Canada
(EIC)

Asaconstituent Society of the Engi-
neering Institute of Canada (EIC),
CGS members are eligible for awards
and fellowships of the EIC which are
summarized below. CGS members
are encouraged to submit EIC nomi-
nations of fellow membersto CGS
Headquarters by July 15, 2016.

12 Geotechnical News ¢ March 2016

www.geotechnicalnews.com


http://www.cgs.ca/how-to-join.php?lang=en
http://www.cgs.ca/how-to-join.php?lang=en
mailto:cgs@cgs.ca
http://www.cgs.ca/awards.php?lang=en
http://www.cgs.ca/awards.php?lang=en
mailto:cgs@cgs.ca
http://www.cgs.ca/student_comp.php?lang=en
http://www.cgs.ca/student_comp.php?lang=en
file:///C:\Users\Doug\Documents\Canadian%20Geotechnical%20Society%20Sept%2026,%202015\CGS%20News\sumi.siddiqua@ubc.ca
file:///C:\Users\Doug\Documents\Canadian%20Geotechnical%20Society%20Sept%2026,%202015\CGS%20News\sumi.siddiqua@ubc.ca

CANADIAN GEOTECHNICAL SOCIETY NEWS

CGS Awards
Award Brief Description/Comments
CGS Society Awards
Legget Meda For significant lifelong contribution to the geotechnical field in Canada. The most senior

and prestigious CGS award.

R.M. Quigley Award

For the best paper published in Canadian Geotechnical Journal in the preceding year. Two
runners-up are also recognized. CGS membership is not required.

Honorary Life Member

For longstanding exemplary service to the CGS, and/or exemplary technical cosntributions
to the geotechnical field in Canada or abroad. Only awarded occasionally.

CGSDivision Awards

G. Geoffrey Meyerhof Award

Soil Mechanics & Foundation Division. For outstanding contribution to soil mechanics
and foundation engineering.

Thomas Roy Award

Engineering Geology Division. For outstanding contribution (publication or otherwise) to
engineering geology.

Roger J.E. Brown Award

Cold Regions Geotechnology Division. For outstanding contribution (publication or oth-
erwise) to permafrost science or engineering. Awarded biannually. To be awarded in 2016.

John A. Franklin Award

Rock Mechanics Division. For outstanding publication in rock mechanics and/or rock
engineering. Awarded biannually. Will not be awarded in 2016.

Geosynthetics Award

Geosynthetics Division. For outstanding publication in the application of geosynthetics to
civil, geotechnical or geoenvironmental engineering. Awarded biannually. To be awarded
in 2016.

Geoenvironmental Award

Geoenvironmental Division. For outstanding contribution (publication or otherwise) in
geoenvironmental engineering. Awarded biannually. To be awarded in 2016.

Joint Awar ds

Robert N. Farvolden Award

Joint award of the CGS Groundwater Division and the Canadian National Committee
of the International Association of Hydrologists. For outstanding contribution to the
disciplines of earth science or engineering, by an individual or group, that emphasize the
role or importance of groundwater.

Schuster Medal Joint award of the CGS Geohazar ds Committee and Engineering Geology Division and
the Association of Environmental and Engineering Geologists. For outstanding contri-
bution to geohazards research in North America. Awarded biannually to a CGS member, in
odd numbered years. Nominations for this year closed in January 2016.

CGS Student Awards

Graduate Presentation

For best 15-minute technical presentation on video submitted by a graduate student at a
Canadian university. One runner-up is also recognized. CGS membership is not required.

Undergraduate Individual
Report

For best undergraduate student report by an individual in Canada. One runner-up is also
recognized. CGS membership is not required.

Undergraduate Group Report

For best undergraduate student report by a group in Canada. One runner-up is also recog-
nized. CGS membership is not required.

CGS Service Awards

A.G. Stermac Award

For outstanding service to the CGS by a member at the local, national or international
level. More than one award can be presented each year.

Certificates of Appreciation

For deserving CGS members recognized by the President or others as having contributed
noteworthy service to the CGS.

www.geotechnicalnews.com

Geotechnical News  March 2016 13



CANADIAN GEOTECHNICAL SOCIETY NEWS

Prix de la SCG

Prix ou distinction | Courte description/Commentaires

Prix de la SCG

Médaille Legget Pour avoir contribué de maniére importante au domaine de la géotechnique au Canada tout au long
de savie. Leplus haut et prestigieux prix dela SCG.

R.M. Quigley Pour le meilleur article publié dans |la Revue canadienne de géotechnique durant I’ année précédente.
Deux finalistes sont également reconnus. Il n’est pas nécessaire d’étre membre de la SCG.

Membre honoraire | Pour un service exemplaire de longue date ala SCG et/ou des contributions techniques incompa-

avie rables au domaine de la géotechnique au Canada ou al’ étranger. Décerné occasionnellement seule-

ment.

Prix des divisions de la SCG

géoenvironnement

Prix G. Geoffrey Division de la mécanique des sols et des fondations— Pour une contribution exceptionnelle au

Meyerhof domaine de la mécanique des sols et de I’ ingénierie des fondations.

Prix Thomas Roy | Division dela géologie del’ingénieur — Pour une contribution exceptionnelle (dans une publication
ou autrement) au domaine de la géologie de I’ingénieur.

Prix Roger J.E. Division de la géotechnique desrégions froides— Pour une contribution exceptionnelle (dans une

Brown publication ou autrement) au domaine de I’ ingénierie ou de la science du pergélisol. Décerné tous les
deux ans. Seraremisen 2016.

Prix John A. Division de la mécanique des roches — Pour une publication exceptionnelle sur la mécanique et/ou

Franklin I’ingénierie des roches. Décerné tous les deux ans. Ne sera pas remis en 2016.

Prix dela Division de la géosynthétique — Pour une publication exceptionnelle sur I’ application de la géosyn-

géosynthétique thétique en géotechnique, ou en génie civil ou géoenvironnemental. Décerné tous les deux ans. Sera
remis en 2016.

Prix du Division du géoenvironnement — Pour une contribution exceptionnelle (dans une publication ou

autrement) au domaine du génie géoenvironnemental. Décerné tous les deux ans. Seraremis en 2016.

Prix communs

Prix Robert N.
Farvolden

Prix commun de la Division des eaux souterraines dela SCG et del’Inter national Association of
Hydrologists— Canadian National Chapter. Pour une contribution exceptionnelle d’ une personne
ou d'un groupe dans les domaines des sciences de laterre et du génie qui met I’ accent sur le réle ou
I’importance des eaux souterraines.

Médaille Schuster

Prix commun du Comité sur les géorisques et de laDivision de la géologie del’ingénieur dela
SCG, ainsi que de |’ Association of Environmental and Engineering Geologists. Pour une contri-
bution remarquable alarecherche sur les géorisques en Amérique du Nord. Décernée tous les deux
ans a un membre de la SCG. Les candidatures pour cette année se terminent en janvier 2016

Prix de la SCG pour les étudiants

Présentation d’ un
étudiant gradué

Pour lameilleure présentation technique de 15 minutes sur vidéo soumise par un étudiant gradué
d’une université canadienne. Un finaliste est également reconnu. Il n’est pas nécessaire d’étre mem-
bre dela SCG.

Rapport d'un
étudiant de premier
cycle

Pour le meilleur rapport d’ un étudiant de premier cycle au Canada. Un finaliste est également
reconnu. Il n'est pas nécessaire d’ é&re membre de la SCG.

Rapport d'un
groupe d’ étudiants
de premier cycle

Pour le meilleur rapport d'un groupe d’ étudiants de premier cycle au Canada. Un finaliste est égale-
ment reconnu. |l n’est pas nécessaire d' étre membre de la SCG.

Prix de service de la SCG

Prix A.G. Stermac

Pour un service exceptionnel rendu ala SCG par un membre, au niveau local, national ou interna-
tional. Plus d'un prix peut étre présenté chaque année.

Certificats

d’ appréciation

Pour des membres méritants de la SCG reconnus par |e président ou d’ autres personnes pour avoir
rendu un service digne de mention ala SCG.
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Nominations must include:

1. acompleted EIC Nomination Form
which isavailable from http://eic-
ici.ca/lhonours_awards/)

2. anomination letter
3. the nominee's CV, and

4. supporting letters from colleagues,
preferably Fellows of the EIC
(FEIC).

Past CGS member recipients of EIC
Awards and Fellowships can be found
on the CGS website www.cgs.ca/
awards.php?lang=en. It is recom-
mended that nominators review the
awards details and criteria prior to pre-
paring nominations. For more infor-
mation, contact CGS Headquarters at:

The Canadian Geotechnical Society
8828 Pigott Road

Richmond, BC

V7A 2C4, Canada,

Fax: (604) 277-7529

email: admin@cgs.ca

Appel de candidatures pour les
prix et médailles bourses de
recherche 2017

de I'Institut canadien des ingé-
nieurs (ICl)

A titre de société membre de I’ I nstitut
canadien desingénieurs (ICl), les

membres de la SCG sont admissibles
aux prix et médailles del’ICI décrits
ci-dessous. Les membres de la SCG
sont encouragés a soumettre des can-
didatures de collegues membres pour
I'ICl au siege socia dela SCG d'ici le
15juillet 2016.

Les candidatures doivent inclure :

1. unformulaire de candidature de
I"ICl ddment rempli qui est dis-
ponible sur le site http://eic-ici.ca/
honours_awards/);

2. une lettre de mise en candidature;
3. le curriculum vitae du candidat;

4. deslettres de recommandation de
collégues, préférablement des fel-
lowsdel’ICI.

Il est recommandé que les personnes
qui soumettent des candidatures
examinent les détails et les criteres des
prix (Fellowship et Médailles) avant
de les préparer. Pour obtenir de plus
amples renseignements, communiquez
avec lesiége social dela SCG a:

L a Société canadienne de
géotechnique

8828 Pigott Road
Richmond, C.-B.

V7A 2C4, Canada
Télécopieur : 604-277-7529
Courriel : admin@xcgs.ca

Les noms des membres de la SCG qui
ont dgjarecu des prix et des bourses
de recherche de I’'ICI sont affichés sur
le site Web de la SCG a www.cgs.ca/
awards.php?lang=fr.

Cuinfoutiin (G

for eotechnique

La Fondation cnadienne,
de golechnique '

i

Canadian Foundation for
Geotechnique

2016 Michael Bozozuk National
Graduate Scholarship

Dr. Dennis Becker, President of the
Canadian Foundation for Geotech-
nique (la Fondation canadienne de
géotechnique), is pleased to announce
the call for nominations for its annual
Michael Bozozuk National Graduate
Scholarship.

The scholarship, valued at $5,000, was
established by the Canadian Founda-
tion for Geotechnique in 2007, on the
occasion of the 601" Canadian Geo-
technical Conference in Ottawa. The
2016 scholarship will be presented
thisfall at the Canadian Geotechnical
Conference in Vancouver, BC.

Awards and Fellowships for the Engineering Institute of Canada

Award of Honour

Brief Description/Comments

Sir John Kennedy Medal

For outstanding service to the profession or for noteworthy contributions to the
science of engineering, or to the benefit of the EIC. EIC’s most distinguished
award (given every two years).

Julian Smith Medal

For achievement in the development of Canada.

John B. Stirling Medal

For leadership and distinguished service at the national level within the EIC and/or

its member societies.

CPRail Engineering Medal

For leadership and service at the regional, branch and section levels by members of

EIC member societies.

K.Y. Lo Medal

For significant engineering contributions at the international level, such as pro-
motion of Canadian expertise overseas; training of foreign engineers; significant
service to international engineering organizations; and advancement of engineering
technology recognized internationally.

Fellowship of the EIC

For excellence in engineering and services to the profession and to society.

Honorary Member

For non-members of the EIC and its member societies, and on occasion non-engi-
neers, who have achieved outstanding distinction through service to engineering
and the profession of engineering in Canada.
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Prix et médailles de I'Institut canadien de ingénieurs

Prix ou distinction

Courte description/Commentaires

Médaille Sir John Kennedy

Pour un service exceptionnel rendu ala profession ou pour des contributions
dignes de mention au domaine de la science de I’ingénierie, ou au profit de I'ICI.

Plus prestigieux prix del’ICl.

Médaille Julian Smith

En reconnaissance d’ une contribution au dével oppement du Canada.

Médaille John B. Stirling

Pour des qualités de chef et des services éméritesrendusal’ICl et/ou ases socié-
tés membres, al’ échelle nationale.

Médaille CP Rail Engineering

Pour les qualités de chef et le service rendu dans les régions et les chapitres de
membres des sociétés membres de I’ | Cl.

Médaille K.Y. Lo

Pour des contributions remarquables au domaine de I’ ingénierie au niveau inter-
national, comme la promotion de I’ expertise canadienne al’ étranger, la forma-
tion d'ingénieurs étrangers, un service exceptionnel rendu a des organisations
d'ingénierie internationales et |*avancement d’ une technologie d'ingénierie

reconnu sur la scéne internationale.

Titre de Fellow

Pour I excellence en ingénierie et des services rendus ala profession et ala société.

Membre honoraire

Pour les non-membres de I’ ICl et de ses sociétés membres, et occasionnellement
pour des personnes qui ne sont pas des ingénieurs, qui se méritent cette remar-
quable distinction en raison de services rendus au domaine de l’ingénierie et ala

profession de I’ ingénierie au Canada.

Any Canadian or permanent resident,
entering or registered in a Canadian
university Masters or PhD program
that is directly related to an identi-
fied field of geotechnique, is eligible.
Programs include geotechnical
engineering, geological engineering,
mining engineering, geoenvironmen-
tal engineering or geoenvironmental
geoscience, engineering geology and
hydrogeology. Nominees must have
high academic standing and preference
will be given to those who have some

practical experience and are active, or
show leadership, in the geotechnical
community.

Nominations are limited to one per
academic department and require
aletter, accompanied by rationale,
written and signed by the gradu-

ate supervisor. Rationale should
include evidence of academic stand-
ing, research output, contributions
to practice, and leadership/activity

in the geotechnical community. A
nomination package is limited to five

GROUNDWATER PROBLEIM?

www.geotechnicalnews.com

pages. For award ceremony purposes,
the nomination package should also
include adigital image (300 dpi) of
the nominee.

Nominations for the 2016 Scholar-
ship will be accepted by the Selection
Committee Chair, Dr. Paul Smms
(c/o Carleton University, Department
of Civil and Environmental Engineer-
ing, 1125 Colonel By Drive, Ottawa
ON. K1S 5B6, telephone (613) 520
2600 ext. 2079, paul_simms@xar-
leton.ca) up until May 1, 2016.

NSITU

CONTRACGTORS

Groundwater control
for construction and

environmental works.
¢ Consulting

¢ Design

¢ Installation

¢ Operation
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If submitted by email, nominations
must be signed by the supervisor and
include the words “ Canadian Founda-
tion for Geotechnique National Gradu-
ate Scholarship” in the subject line.

For further information, refer to the
Foundation’'s website www.cfg-fcg.ca
or contact Dr. Dennis Becker, (403)
260 2253, dennis_becker @golder.com

Provided by Dennis Becker,
President of the Canadian Foundation
for Geotechnique

Bourse nationale pour études
supérieures Michael Bozozuk
2016 de la Fondation

canadienne de géotechnique

Le Dr Dennis Becker, président de

la Fondation canadienne de géotech-
nique, est heureux de lancer un appel
de candidatures pour la 98 édition de la
Bourse nationale pour études supé-
rieures qui est décernée annuellement.

D’unevaleur de 5000 $, labourse

a été établie par la Fondation cana-
dienne de géotechnique en 2007, lors
de la 60° conférence canadienne de
géotechnique qui aeu lieu a Ottawa.
Labourse de 2016 sera décernée lors
de la prochaine conférence canadienne
de géotechnique, qui auralieu a
Vancouver cet automne.

Toute personne détenant |a citoyenneté
canadienne ou larésidence perma-
nente au Canada, qui S'inscriraou est
inscrite dans un programme d’ une uni-
versité canadienne de maitrise ou de
doctorat directement lié & un domaine
de la géotechnique est admissible.

Au nombre de ces programmes,
mentionnons les geotechniques, le
génie géologique, le génie minier, le
génie geoenvironnemental ou la géos-
cience géoenvironmentale, la géologie
del’ingénieur et I’ hydrogéologie.

Les candidats doivent avoir des notes
élevées. La préférence sera accor-

dée aceux qui ont de |’ expérience
pratique et sont actifs ou font preuve
de leadership dans la communauté
géotechnique.

Les candidatures sont limitées aune
par département. Elles doivent

étre accompagnées d’ une lettre avec
justification, rédigées et signées par

le directeur de recherche. La justifica-
tion devrait inclure des informations
sur les résultats académiques ainsi

gu’ une description de ses résultats de
recherche, de ses contributions ala
pratique et de son leadership ou de ses
activités dans la communauté géotech-
nique. Le dossier de mise candidature
est limité acing pages. Le dossier de
candidature devrait aussi comprendre
une image numérique (300 ppp) du
candidat pour la cérémonie.

Les candidatures présentées pour la
bourse de 2016 seront acceptées par

le président du Comité de sélection de
labourse de la Société canadienne de
géotechnique, le Dr Paul Simms (a.s.
de : Université Carleton, Département
de génie civil et environnemental,
1125, chemin Colonel By, Ottawa, ON
K 1S 5B6, téléphone 613-520-2600,
poste 2079, paul_simms@carleton.ca)
jusqu’au 1* mai 2016. Lesdossiers
de candidature envoyés par courriel
doivent étre signés par le directeur de
recherche et comprendre la mention

« Bourse nationale pour études supé-
rieures de la Fondation canadienne de
géotechnique » dans laligne objet.

Pour plus de renseignements, consul-
tez le site Web de la Fondation, a
www.cfg-fcg.ca, ou communiquez
avec le Dr Dennis Becker, au 403-260-
2253 ou adennis_becker @golder.com

Fourni par Dennis Becker,
Président de la Fondation canadienne
de géotechnique

CGS Membership Registration
for 2016

If you haven't done so already,
remember to renew your CGS mem-
bership for 2016! You can renew eas-
ily online using Visa, MasterCard and
American Express credit cards, or by
cheque or wire transfer. Go to www.
cgs.ca, then to ‘Member Login’ page.
If you have any questions about your
2016 membership renewal, contact
CGS Headquarters (cgs@cgs.ca, 604-
277-7527 or 1-800-710-9867)

If you are a student and attended
GeoQuebec 2015, you are entitled to
acomplimentary 2016 CGS student
membership. Contact CGS Headquar-
ters.

If you aren’'t a CGS member and
wish to join, you can register online
at http://cgs.ca/membership.php or
contact CGS Headquarters.

If your company has been a CGS cor-
porate sponsor in the past and would
like to renew your sponsorship for
2016, or if your company would like
to become a CGS corporate sponsor

in 2016, or to obtain more information
on the program, please contact CGS
Headquarters.

Upcoming Conferences and
Seminars

69th Canadian Geotechnical
Conference

October 2 to 5, 2016
Vancouver, British Columbia,
Canada

The Vancouver Geotechnical Soci-
ety and the Canadian Geotechnical
Society invite you to the 69th Cana-
dian Geotechnical Conference. The
conference will be held from October
2nd to 5th, 2016 in VVancouver, Brit-
ish Columbia, Canada. It will cover
awide range of topics, including
specialty sessions that are of local and
national relevance to the disciplines of
geotechnical and geo-environmental
engineering. In addition to the techni-
cal program and plenary sessions, the
conference will include a complement
of short courses, technical tours, local
excursions and entertaining social
activities.

The official languages for the confer-
ence will be English and French. Van-
couver iswell known for its beautiful
scenery, which encompasses the Coast
Mountains, the Fraser River Deltaand

18 Geotechnical News ¢ March 2016

www.geotechnicalnews.com


http://www.cfg-fcg.ca
mailto:paul_simms@carleton.ca
http://www.cfg-fcg.ca
http://www.cgs.ca
http://www.cgs.ca
mailto:cgs@cgs.ca
http://cgs.ca/membership.php

CANADIAN GEOTECHNICAL SOCIETY NEWS

the Strait of Georgia. The city has been
host to many national and international
events, including the 2010 Winter
Olympics. This breath-taking surround-
ing lends itself to awide variety of
geological conditions and geotechnical
challenges, including high seismicity,
steep terrain and soft soils.

The conference will be held at the pic-
turesgque Westin Bayshore Hotel which
iswell situated between the downtown
business district and Stanley Park.

The theme of the conferenceisHis-
tory and Innovation, which will
recognize the historical achievements
and lessons learned over time while
highlighting innovation in geotechni-
cal engineering research and practice.
Please address any questions to the
conference co-chairs: M ustapha
Zergoun at mzergoun@thurber.ca,
Andrea L ougheed at alougheed@
thurber.ca, or the Conference Sec-
retariat at secretariat@geovancou-
ver 2016.com The conference website
is www.geovancouver 2016.com.

69e conférence canadienne de
géotechnique

2 - 5 octobre 2016,
Vancouver, Colombie
Britannique, Canada

L a Société géotechnique de Van-
couver et la Société canadienne de
géotechnique vous invitent a participer
aGéoVancouver 2016; il s agit dela
69° conférence canadienne de géo-
technique. La conférence se déroulera
du 2 au 5 octobre 2016 a Vancouver,
Colombie Britannique, Canada. Elle
couvrira un large spectre de themes
incluant des séances spéciales d' intérét
local et national dans les domaines de
la géotechnique et géoenvironmental.
En plus du programme technique et
des séances pléniéres, la conférence
inclura des cours intensifs, des visites
techniques, des excursions guidées et
des activités sociales amusantes.

Les langues officielles de la confé-
rence seront le francais et I'anglais.
Vancouver est bien connue pour sa
beauté spectaculaire avec les mon-

Quesne/l Bridge

tagnes cotieres, le fleuve Fraser et

le détroit de Georgia. Laville a été

I” hétesse de nombreux événements
nationaux et internationavix, incluant
les Jeux Olympiques d’ hiver en 2010.
Cette région surprenante comprend
une grande variété de conditions
géologiques et de défis géotechniques
tels qu’ une sismicité élevée, des
terrains accidentés et des sols mous.
La Conférence setiendraal’ Hétel
Westin Bayshore qui est bien situé,
entre le centre-ville d' affaires et le
parc Stanley.

L e theme de GéoVancouver 2016

est Histoire et Innovation et il vise
areconnaitre les accomplissements
historiques et les |econs apprises au
fil du temps, tout en mettant en valeur
I"innovation dans larecherche et la
pratique de la géotechnique.

Vous pouvez acheminer toutes
guestions aLix coprésidents de la
conférence: M ustapha Zergoun a
mzergoun@hurber.ca ou Andrea
L ougheed aalougheed@thurber.ca
ou Conférence Secrétariat a secre-
tariat@geovancouver 2016.com ou
www.geovancouver 2016.com

CYGEGC

Canadian Young Geotechnical Engineers & Geoscientists Conference
Whistler, BC - September 29 to October 1, 2016

5th Canadian Young
Geotechnical Engineers &
Geoscientists Conference
September 29 to October 1,
2016

Whistler, British Columbia

The 5" Canadian Young Geotechnical
Engineers & Geoscientists Conference
isatriennial Canadian Geotechni-

cal Society event. The Conference

is targeted towards young engineers
and geoscientists who are looking

to exchange technical information
with their peers and build meaningful
networksin arelaxed, supportive and
motivational environment. The confer-
ence will be hosted in Whistler, B.C.
from September 29" to October 1st,
20186, prior to GeoVancouver 2016.
Participants are encouraged to submit
abstracts and prepare short presenta-
tions. The conference registration
deadlineis June 24, 2016. For more
information go to www.cygegc2016.
com or contact the conference chairs
Julian M cGreevy and Maraika De
Groot at chair@cygegc2016.com.

Members in the News

Engineering Institute of Canada
(EIC)
2016 Awards and Fellowships

CGS President Doug VanDineis
pleased to announce that three CGS
members have been selected for 2016
Engineering I nstitute of Canada
awards and fellowships.

Jean-Pierre Tournier of Hydro Que-
bec was awarded the Canadian Pacific
Railway Engineering Medal ‘in recog-
nition of leadership and service over
many years at the regional, branch,
section or equivalent levels, within the
Ingtitute or its Member Societies.’

Gordon Fenton of Dalhousie Univer-
sity and David Woeller of ConeTec
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Investigations Ltd were both made
Fellows of the Engineering Institute of
Canada.

The citations that accompany these
awards and fellowships will appear in
an upcoming issue of the CGS-Geo-
technical Info Net.

Thanks to al who submitted nomina-
tions of CGS members for these EIC
awards and fellowships. In an accom-
panying article in this issue, find out
how you can nominate CGS members
for 2017 EIC Awards and Fellowships.

Division News

CGS Engineering Geology
Division
Message from the Chair

Nicholas Vlachopoij/

| am honoured and excited as | begin
my term serving the CGS in the capac-
ity of the Chair of the distinguished
Engineering Geology Division. | am
committed to advancing the role and
recognition of the Division in order

to ensure meaningful progress. Along
with the outstanding L eadership Team
of the CGS, | am ready for the chal-
lenges and interesting opportunities
that exist for the CGS and specifically,
the Engineering Geology Division.

| personally want to thank Doug
Stead, the previous Chair, for his

tireless commitment, work, mentor-
ship and contributions. | would also
like to acknowledge the efforts of al
others that have worked historicaly in
the past in order to aid in the develop-
ment of the CGS Engineering Geology
Division. The work and service of the
current executive members, Stephen
Butt, Ariane Locat, Karine Cham-
pagne, and Anna Torgunrud is also
extremely valued and much appreci-
ated.

AsaDivision, we look forward to
working closely with the other CGS
Divisionsin order to ensure open lines
of communication and collaboration.
We will also ensure to strengthen

our existing ties with Provincial and
National Organizations (i.e. Cana-
dian Federation of Earth Sciences
(CFES), Universities, Industry etc.)
aswell as International Societies (i.e.

I nternational Association for Engi-
neering Geology and the Environ-
ment (IAEG) etc.). | believe that our
membership and professionals at large
have much to contribute in this regard.

There are many initiatives that we
would like to pursue. We hope to
commission the production of a
monograph on Canadian Engineer-
ing Geology. Thereis considerable
support for thisinitiative and we
envision that it will include the work
of eminent Canadian engineering
geologistsin industry and academia.
The monograph would encapsul ate
not only the historical development

of Canadian engineering geology, but
include state-of-the-art chapters. If
you would like to contribute to this
initiative or suggest what content
should be included, please contact me
at viachopoulos-n@rmc.ca; we do not
want to leave any relevant individual
or group out of such a publication.

We are also looking for members to
help fill certain key positions on the
Executive Committee. | am hoping
that if you are interested and have a
constructive vision for the organiza-
tion, you will consider contacting me
in order to officially contribute to our

efforts. This is a terrific way to meet
other members, but more importantly,
help shape the future of the Engineer-
ing Geology Division.

To our many current members, thank
you for your continued support of our
great organization. Please feel freeto
contact me or any other member of the
CGS Executive Committee at any time
with your ideas, thoughts and initia-
tives. | look forward to serving and
working with you all.

Submitted by Nicholas Vlachopoul os
Division Chair — Engineering Geology
Division

Committee News

Formation of the CGS
Geohazards Committee

Activities of interest to Canadian
Geotechnical Society (CGS) mem-
bers that transcend the Society’s
Divisional structure are managed by
Committees. There are currently seven
active, standing committees. Educa-
tion, Heritage, Professional Practice,
Transportation Geotechnique, Mining
Geotechnique, and Sustainable Geo-
technics Committees, and the newly
re-branded Geohazar ds Committee.
The Geohazards Committee replaces
the Landslides Committee in response
to a broadening of the interests and
scope of committee members and
activities.

Geohazards comprise a subgroup

of natural hazards associated with
geotechnical, hydrotechnical, tec-
tonic, snow and ice, and geochemical
processes that can affect public safety,
infrastructure and the environment.
The mandate of the Geohazards
Committee is to support efforts lead-
ing to the technical competence and
excellence of Canadian geotechnical
engineers and related geoscience pro-
fessionals working in the field of geo-
hazards. For example, the Committee
will contribute to the organization of
CGSAnnual Conference sessions on
landslides and geohazards, the orga-
nization of national and international
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landslide and geohazard conferences,
the development of national land-
dide and geohazard guidelines, and
the maintenance of links with other
related professional societies, such as
the Federation of International Geo-
Engineering Societies Joint Techni-
cal Committee on Natural Slopes
and Landslides (JTC 1).

The Committee will aso collaborate
with the Association of Environ-
mental and Engineering Geologists
(AEG) to award the Schuster Medal.
The Schuster Medal is awarded to
CGS and AEG members who have
made a significant contribution to
geohazards research, practice and/or
education.

Please contact Michael Porter, cur-
rent chair, if you have any comments
or suggestions for the committee at
geohazards@cgs.ca

Submitted by Michael Porter
Committee Chair — Geohazards
Committee

2016 Board of Directors,
Committee Chairs, other
Positions and
Headquarters/Membres du
Conseil D’administration ed du
Personnel du Siege Social,
Présidents des Comités et
Personnes Occupant d’autres
Postes En 2016

The information below was current at
the time of preparation, but individu-
als and their contact information may
change over the course of the year.
The most current contact information
for the vatious positions shown below

islocated on the CGS website at www.
cgs.ca.

L es renseignements ci-dessous

étaient ajour au moment ou ils ont

été préparés, main les personnes et
leurs coordonnées peuvent changer au
cours de |’ année. Vous trouvez les plus
récentes coordonnées pour les dif-
férents postes présentés ci-dessous sur
le site Web de la SCG, a http://mww.
cgs.ca/index.php?lang=fr.

Editor

Don Lewycky, P.Eng.

Director of Engineering Services,
City of Edmonton

17004 — 190 Street NW, Edmonton,
ABT550G9

Tel.: 780-496-6773,

Fax: 780-944-7653

Email: don.lewycky@edmonton.ca

BOARD OF DIRECTORS/ CONSEIL D’ADMINISTRATION
Executive Committee/ Comité Exécutif

President
Président

Doug VanDine, PEng., P.Geo.
president@cgs.ca

Vice President Technical
Vice Président Technique

Angela K ipper, PEng.
akupper @bgcengineering.ca

Vice President Financial
Vice Président aux Finances

Dharma Wijewickreme, P.Eng.
dharmaw@civil.ubc.ca

Vice President Communications
Vice Président aux Communications

Catherine N. Mulligan, ing.
catherine.mulligan@concordia.ca

Technical Divisions Representative
Représentant des divisions techniques

Richard Brackman, PEng.
brachman@xcivil.queensu.ca

Section Representative
Représentant des sections

Sean Mac Eoin, PEng.
Sean.maceoin@aecom.com

Young Professional Representative
Représentante des jeunes professionnels

Ariane Locat, ing. jr
ariane.locat@gqci.ulaval.ca

CGSHEADQUARTERS/ SIEGE SOCIAL DE LA SCG
8828 Pigott Road, Richmond, B.C. V7A 2C4 / Tel.: (604) 277-7527 / 1 800 710 9867

Executive Director
Directeur Général

execdir@cgs.ca

Michel Aubertin, ing.

Administrator

Wayne Gibson, PEng.

Administrateur cgs@cgs.ca
Administrator LisaMcJdunkin
Administrateur admin@cgs.ca

CFEM Editor
Le directeur de la rédaction du MCIF

Richard Bathurst, PEng.

bathurst-r@rmc.ca
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Division Chairs/ Présidents des divisions

Cold Regions Geotechnol ogy
Géotechnologie des régions froides

Baolin Wang, PENng.
bwang@nrcan.gc.ca

Engineering Geology
Géologie de I'ingénieur

Nicholas Vlachopoulos, PEng.
vlachopoul os-n@rmc.ca

Geoenvironmental
Géologie de I’ environnement

Craig Lake, PEng.
craig.lake@dal.ca

Geosynthetics Richard Brachman, PEng.
Géosynthétiques brachman@queensu.ca
Groundwater Frank Magdich, PEng.
Eaux souterraines frank@oakenviro.com

Rock Mechanics
Mécanique des roches

Sam Proskin, PEng.
sproskin@thurber.ca

Soil Mechanics and Foundations
Mécanique des sols et des fondations

Alex Baumgard. PEng./P.Geo.
abaumgard@bgcengineering.ca

Section Directors/ D

irecteurs des sections

Vancouver Geotechnical Society

Jason Pellett, PEng., GIT
Jason.Pell ett@tetratech.com

Vancouver |sland Geotechnical Group

Chris Weech, PEng.
cweech@thurber.ca

Prince George Geotechnical Group

Dave McDougall, PEng.
d.mcdougall @geonorth.ca

Interior BC Geotechnical Group

Sumi Siddiqua, PEng.
sumi.siddiqua@ubc.ca

Geotechnical Society of Edmonton

Seén Mac Eoin, PEng.
Sean.maceoi n@aecom.com

Calgary Geotechnical Group

Scott McKean, PEng.
scott.mckean@ucal gary.ca

Regina Geotechnical Group

Harpreet Panesar, PEng.
harpreet.panesar@gov.sk.ca

Saskatoon Geotechnical Group

Erik P. Ketilson, P. Eng.
eketilson@srk.com

Winnipeg Section

Kendall Thiessen, PEng.
kthiessen@winnipeg.ca

Ottawa Geotechnical Group

Mohammad T. Rayhani, PEng.
MohammadRayhani @cunet.carleton.ca

Thunder Bay

Wesley Saunders, P. Eng.
wsaunders@gkmconsultants.com

Kingston Section

Dylan Hill, PEng.
dhill @dbaeng.com

Toronto Group

Andrew Drevininkas, PEng.
andrew.drevininkas@ttc.ca

London and District CSCE-CGS Group

Andrew Stewart, EIT.
andrew.stewart@englobecorp.com

Sudbury Chapter

André Bom, P. Eng.
Andre_Bom@golder.com
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Section régionale Ouest du Québec Yannic Ethier, ing.
yannic.ethier@etsmtl.ca

Section régionale Est du Québec Ariane Locat, ing. jr.
ariane.locat@gci.ulaval.ca

Nova Scotia Section James S. Mitchell, PEng.

james.mitchell @stantec.com

New Brunswick Section

Benjamin McGuigan, PEng.
benjamin.mcquigan@gemtec.ca

. John’s Newfoundland Chapter

SylviaDooley, PEng.
sylvia.dooley@c-core.ca

Ex Officio Members / Membres d’office

President-Elect
Président-Elu

Dharma Wijewickreme, PEng.
dharmaw@civil.ubc.ca

Chair, Geotechnical Research Board
Président, Conseil de la recherche en géotechnique

Murray Grabinsky
murray.grabinsky @utoronto.ca

Editor Canadian Geotechnical Journal
Le directeur dela rédaction de la Revue canadienne de
géotechnique

lan Moore, PEng.
moore@civil.queensu.ca

Editor, CGS News in Geotechnical News
Le directeur de la rédaction des Nouvelles dela SCG

Don Lewycky, PEng.
don.lewycky @edmonton.ca

Representative of CSCE on CGS Board
Représentant de la SCGC sur le Conseil dela SCG

Tony Bégin, PEng.
president@csce.ca

CHAIRS OF STANDING COMMITTEESLES

PRESIDENTS DES COMITESPERMANENTS

Education Committee
Comité sur I’ éducation

Jinyuan Liu, PEng.
jinyuan.liu@ryerson.ca

Geohazards Committee
Comité sur les géorisques

Michael Porter, PEng.
mporter @bgcengineering.ca

Heritage Committee
Comité sur le patrimoine

David Cruden, P. Eng.
dcruden@ualberta.ca

Mining Geotechnique Committee
Comité technique sur la géotechnique miniére

Paul Simms, PEng.
paul_simms@carlton.ca

Professional Practice
Comité sur la pratique professionnelle

Suzanne Powell, PEng.
spowell @thurber.ca

Sustainable Geotechnics Committee
Comité sur la géotechnique durable

Tim Newson
thewson@eng.uwo.ca

Transportation Geotechniques Committee
Comité sur la géotechnique des transports

Mario Ruel, PEng.
Mario.ruel @cn.ca

REPRESENTATIVES ON OTHER ORGANIZATIONY
REPRESENTANTSAUPRES D'’ AUTRES ORGANISATIONS

Representative to EIC Council
Représentant sur le Conseil de I’ ICl

Doug VanDine, PEng., P.Geo.
president@cgs.ca

Representant sur le Conseil dela FCST

Representative to CSCE Board Catherine Mulligan, ing.
Représentant sur le Conseil dela SCGC catherine.mulligan@concordia.ca
Representative to CFES Council Nicholas Vlachopoulos, PEng.

vlachopoulos-n@rmc.ca
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GEOVANCOUVER

— 2016 ——

69t Annual Canadian Geotechnical Conference
October 2™ - 5t 2016, Vancouver, BC

The Canadian Geotechnical Society (CGS), in collaboration with the Vancouver Geotechnical Society
(VGS), invite you to attend the 69th Annual Geotechnical Conference, GeoVancouver 2016 Conference.

The theme of the Conference is “History and Innovation”, recognizing the historical achievements
and lessons learned over time while highlighting innovation in geotechnical engineering.

PROGRAM HIGHLIGHTS

The Conference will cover a wide range of topics with special sessions that are of local and national relevance to the
field of geotechnical engineering.

In addition to the technical program and plenary sessions from renowned keynote speakers, the Conference will include

+ Short courses,

« Technical tours,

* Posters,

 Exhibits

+ Networking opportunities at various social events.

Visit our website www.geovancouver2016.com to learn more about the conference.
And be sure to register before July 31, 2016 to take advantage of the Early Bird rates!

Technical Themes

Abstracts should generally fall within the following themes:

+ Fundamentals * Soil and Terrain Characterization  Groundwater and Hydrogeology
+ Case Histories * Foundation Design + Design Codes
* Infrastructure Design and Operation « Energy Resources * Education and Professional
 Geohazards  Cold Regions Engineering Practice
* Problematic Soils and Ground * Geo-Environmental Engineering

Improvement

KEY DATES

JUNE 3, 2016 JULY 31, 2016 OCTOBER 2, 2016
Deadline for full paper submissions End of early bird registrations Ice Breaker reception

Thank you to our Platinum Supporters

IBLEH ConTec AST © Q) ot cippan serger m%
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Introduction by John Dunnicliff, Editor

This is the 85 episode of GIN. Four articles this time, together with
two discussions of an article in the previous GIN, and the authors’

closure

The fundamentals of vibration
monitoring - things to consider

During the monitoring coursein Italy
last June, Bob Turnbull of Instantel
made an excellent presentation about
vibration monitoring. Here's awritten
version.

Specifications for robotic total
station field work

The previous GIN included an article
by Douglas Roy and Jonathan Stuhl of
GZA GeoEnvironmental about speci-
fications for robotic total station field
work. Here are two discussions of

the article, by Martin Beth of Soldata
and Joel Volterra of Mueser Rutledge
Consulting Engineers, together with a
closure by the authors.

General role of instrumentation,
and summaries of instruments
that can be considered for help-
ing to provide answers to pos-
sible geotechnical questions.

The previous GIN included an article
about instrumentation for braced exca-
vations, and | said that similar articles

for other project types would follow.
Here's one about embankments on soft
ground.

Symposia on Field Measure-
ments in Geomechanics
(FMGM).

This episode of GIN includes two
articles by Andrew Ridley of Geo-
technical Observations Ltd. The first
isareport on the Ninth FMGM, held
in Sydney, Australiain September
2015. The second is about the future
of FMGM.

Third International Course on
Geotechnical and Structural
Monitoring - June 2016 - Italy

The Third International Course on
Geotechnical and Structural Monitor-
ing (www.geotechnicalmonitoring.
com) will again be held in the historic
location of Poppi (Tuscany), Italy on
June 7-9, 2016, followed by a field trip
on June 10 to the Poggio Baldi land-
dlide monitoring site (www.landslide-
monitoring.com). During the field trip
more than 20 leading companies will

present their monitoring systems in a
dedicated exhibition area.

To enhance the content on recent
innovations, we're going to have
three sessions in which registrants and
exhibitors will make professiona pre-
sentations about new trends. In each
of these sessions, speakers will make
brief presentations on new trends on
each of the following topics: contact
monitoring, remote monitoring, data
acquisition and management systems.
We also plan on two sessions in which
about ten users will make ten minute
presentations on case histories and
lessons learned.

Closure

Please send an abstract of an article
for GIN to john@dunnicliff.eclipse.
co.uk—see the guidelines on www.
geotechni cal news.com/instrumenta-
tion_news.php

Get adog up yal (From awebsite
about toasts: “ Apparently an Austra-
lian expression which really doesn’t
mean anything much at all. Often said
whilst being drunk and yelled at high
volume at the footy”). Being uncertain
about the palitical correctness of this
toast, | asked an Australian colleague.
He said “GO!”

The fundamentals of vibration monitoring - things to consider

Applications for vibration
monitoring

Vibration monitoring covers avery
wide range of applications. When
you consider that anytime something

Bob Turnbull

moves it creates a vibration, the ques-
tion really becomes, isthe vibration
relevant to your application? If we
consider vibration in terms of geotech-
nical and structural monitoring then
we can break the vibration sources

into two broad categories, natural
and man-made vibrations. Aswe all
know natural sources of vibration
like earthquakes, volcano, landslides,
avalanches and even the weather can
be devastating to people and struc-

www.geotechnicalnews.com
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tures. These types of events provide
very little warning before they happen
and therefore are very hard to predict.
On the other hand, man-made vibra-
tion sources like construction activi-
ties, blasting, mining, pile driving,
dynamic compaction, tunneling, train
and vehicle traffic and people are quite
easy to predict.

Main goals of vibration
monitoring

When it comes to vibration monitoring
the main goals are to protect people
and assets. The more we monitor the
better we understand how these vibra-
tions impact our lives. Monitoring
natural events helps us improve our
predictive models and possibly take
action sooner to reduce their effect

on people. It also helps us understand
these forces which can then be used
to help improve our structural designs
and construction activities. The moni-
toring of man-made vibrations will
also help protect people and improve
our construction activities. However,
in many countries around the world
there are also legal limits that have
been established for man-made vibra-
tions. These limits are generally set to
reduce the vibrations that might have
an effect on people and to prevent
damage to awide range of structures.
This article will focus on the moni-
toring of man-made vibrations and
present some of the different aspects
of vibration monitoring that should be
considered.

Things to consider
Vibration limits

Before starting any project you must
first understand what the vibration
limits are. The vibration limits will
provide key information on the type
of sensor that should be used on your
project. Many countries have devel-
oped their own general vibration
limits, however some stakeholders of
the project may choose to implement
even stricter limits.

To make sure you understand the
vibration limits of your project, you

will need to answer at least four ques-
tions:

1. Will you be measuring velocity,
acceleration, displacement, strain
or decibels?

2. Will these measurements be peak
or RMSvalues?

3. What dynamic range is required for
the sensors?

4. What isthe frequency range to be
monitored?

Choosing the sensor and data logger

Many software programs today pro-
vide tools to convert back and forth
between velocity, acceleration and
displacement or to calculate strain
and display resultsin decibels based
on areference level. Whether you
choose a geophone, an accelerometer
or some other sensor you will need to
make sure the data logger and soft-
ware package will be able to convert
the datainto the desired units. If

you choose a geophone and need to
report the results in acceleration you
will need to differentiate the veloc-
ity results to obtain the acceleration.
If thisisamanual process and you
have thousands of eventsto con-

vert, it might be better to choose an
accelerometer to start with. Whatever
sensor you choose make sure the data
is recorded with enough resolution to
be able to convert the results to the
desired units with an adequate resolu-
tion.

When choosing a sensor make sure

it has the dynamic range, resolu-

tion and frequency response to meet
your requirements. Choosing a 500g
accelerometer with a 3000 Hertz (Hz)
frequency response may not make
senseif your limits are 40g and 750
Hz. Generally, you will want to select
a sensor that has a dynamic range and
frequency response that are slightly
larger than your requirements. If your
limits were 40g and 750 Hz then select
an accelerometer that has a range of
50g and 1000 Hz response. Once you
have a sensor in mind make sure the
datalogger can provide the resolu-
tion you need. The resolution will

be based on the analogue to digital
convertor (A/D) that isused in the
datalogger. This can often be found
on the data sheet for the data logger.

If the datalogger had an 8 bit A/D the
best resolution it could provide for a
50g accelerometer would be 0.2g (50/
(28). If the datalogger had a 16 hit
A/D the resolution could be as small
as 0.00076g.

What is being monitored?

Now that we understand the vibration
limits and type of sensor we need, we
now need to understand what is being
monitored. Thiswill help to determine
how and where the vibration sensors
can be installed. Monitoring a build-
ing is very different from monitoring a
stained glass window in the building.
There are several methods of installing
the sensors, the most reliable being to
attach the sensor directly to the struc-
ture being monitored. However other
methods like burying the sensor in the
ground next to the structure and some-
times coupling the sensor to a surface
with sandbags can also be used. The
main goal isto install the sensor in
such away that it will experience the
same vibration as the structure that

is being monitored and not decouple
(move independently) from the struc-
ture. It is also important to understand,
that if the sensor is attached directly

to a structure, where it is attached can
affect the results. Attaching the sensor
in acorner will have avery different
result to attaching it in the middle of
thewall.

The International Society of Explo-
sives Engineers (ISEE) have devel-
oped a“Field Practice Guidelines for
Blasting Seismographs’ that can be
found on the Internet. This guideline
contains useful information on the
placement and installation of the sen-
SOrs.

What frequency response do you
need?

The type of structure being monitored
will aso help determine the frequency
response and sample rates that are
required. Generally, you will want to
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sample at least four times the highest
frequency that is expected. Thiswill
help reduce any errors due to the sam-
pling rate. The higher the sample rate
the better the resolution in the data and
the greater the accuracy in recording
the vibration.

Public relations and reporting

The stakeholders are an important part
of any monitoring program. Making
sure they are kept informed will help
the project progress as smooth as
possible. Knowing who your stake-
holders are will also help you produce
reports that they can easily understand.
Reports that are too technical or do
not provide clear results will slow

the project down as you may spend a
lot of time answering questions. The
vibration time history will be useful

to a consultant but may raise alot of
questions for stakeholders. However,
displaying the data relative to your
project limits can help stakehold-

ers understand the vibration they

experienced. It will also helpif the
stakeholders have an understanding

of how the project will progress. As
an example, if the project included
blasting then make sure the stakehol d-
ers know when you are planning to
blast and where they might be able

to watch. Thiswill help reduce the
“startle” effect of blasting. In general,
people are alot less likely to complain
if they are kept informed.

Collection and distribution of event
reports

The collection and distribution of
event reports were once very labor
intensive. People would have to go to
the project site, set up the equipment,
wait for the event to happen, collect
the data, and then take it back to the
office for analysis. The reports would
then have to be generated and sent

to the stakeholders. This could have
taken days or weeks for the reports to
get to the stakeholders. Now projects
can be monitored 24/7 with the project

data being collected automatically. As
soon as the event happens, the data
can be sent to the stakeholdersimme-
diately after it has been recorded. The
data can also be posted on the Internet
and even sent to the stakeholders’ cell
phones.

Closing comment

As vibration monitoring projects
become more and more demanding,
the need to understand the basics will
till remain. Spending the time to
make sure you select the proper equip-
ment, that it isinstalled correctly, and
that the reports are clearly understood
by all of the stakeholders will help you
achieve vibration monitoring results
that are satisfactory to all.

Bob Turnbull

Instantel

309 Legget Drive,

Ottawa, Ontario

Canada, K2K 3A3

Tel. (613) 592-4642

Email: bob.turnbull@sbdinc.com

Discussions of “ Qualifications of the robotic total station
construction monitoring professional”

Douglas Roy and Jonathan Stuhl

Geotechnical News, Vol. 33 No. 4, December 2015, pp 30-33

Thank you to the authors for pointing
out some important elements in speci-
fications for robotic total stations, in
particular regarding the profile of the
engineers and techniciansinvolved in
the installation and maintenance.

| would like to propose some elements
of further reflection. These can be split
into four parts, first addressing the
RTS (AMTY) specialist, then the “by
whom” question”, then thinking about
specifications key points, and finish-
ing with some comments on figures 3
and 4.

Martin Beth

The RTS (AMTS) specialist

The conclusion to the article proposes
atypical text for the RTS specialist
specification which clearly describes
and restrictsits role to designing,
testing and operating the monitoring
system, ensuring that the data is of
high quality and providesreal infor-
mation to the Engineers. | agree 100%
with this statement.

| therefore wonder why the last bullet
point requests the RTS specidist to be
aPEoraPLS?

In my opinion:

* A structural or geotechnical engi-
neer should be in charge of defin-
ing what information should the
measurement system provide, what
arethe dert criteria, what course
of action to give when considering
the monitoring results.

e The RTS specialist and/or the
monitoring & instrumentation spe-
cialist should ensure that a system
isput in place that provides results
than can be efficiently used by the
structural or geotechnical engineer.

www.geotechnicalnews.com
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» Theneed for PE or GIE stamp
might apply to the structural or
geotechnical engineer, within the
United States tradition of protect-
ing local borders. It certainly does
not apply to RTS specialists, in my
opinion.

| have another comment about the

RTS specialist: Running a monitor-

ing program with high quality results

is so specific, even more so when
using RTS, that | would recommend
not experience of two projects, but
ten if possible. Of course one wants

to receive at least three offers, so a

request for such extensive experience

might be alittle too drastic and could
be reserved for large projects.

The “by whom” question

On the subject of the “by whom”,

| believe the key points are about
procurement and the structure of

the contract. Procurement must not
be based on low cost, and it should
target companies with experience and
reputation, etc... By “structure of the
contract” | mean the question of who
the monitoring specialist worksfor:
the main contractor, or the engineer-
ing firm, or the owner. All these
points have been discussed in detail in

Thank you to the authors for address-
ing a subject that | believe worthy of
periodic reexamination and ongoing
discussion. Before addressing the Pro-
fessional Engineer (PE) versus Profes-
sional Land Surveyor (PLS) issue,
I've added a few related matters that

| believe factor into that very issue,
hoping at the same time it doesn’t
cloud the issue. I’ ve seen this discus-
sion center on the role of the techni-
cian versus therole of the Engineer in
undertaking the tasks which together
comprise these complex instrumenta-
tion and monitoring programs, spe-
cifically including the now prevalent

previous episodes of GIN, so | will not
repeat them.

Specification key points

If we think about the main items
required to obtain good instrumenta-
tion and monitoring (including RTS)
specifications, I would recommend:

1. Define clear objectives in terms
of what engineering values are
needed, with what precision and at
what frequency. These objectives
should be defined by a geotechni-
cal or structural expert, to suit
exactly the project needs, and
no more no less than the project
needs.

2. If possible, give liberty to the
specialists to select the monitoring
system that they will use to answer
these objectives.

3. Define how the specification, and
especially the precision, will be
controlled. Thisis not an easy task,
and could the subject of acom-
plete paper. But it is absolutely
necessary.

4. Insist on the fact that the specifica-
tion will be enforced, and detail
the contractual consequences of
not matching the specifications.

Joel Volterra

use of robotic total stations (RTS) or
automated motorized total stations
(AMTS).

Data interpretation requires
knowledge of construction
progress records

My and my colleagues’ philosophy
has been to minimize the separation
of implementation, collection and data
reporting from data evaluation and
interpretation. Construction prog-
ress records are necessary for data
interpretation and evaluation. In the
writer’s experience all too often the
two are not submitted together, and

Thinking about it, we are not far from
the SMART theory: Define specifica-
tions that are Specific, Measureable,
Achievable, Relevant, Time defined.

Some comments on Figures 3
and 4

Finally, I will finish with some minor
technical comments about figures

3 and 4. Figure 3 appears (I am not
100% sure, asthe vertical scale
appears to be masked around O, or
highly non-linear around 0) to show
some RTS data of fairly low precision,
with alot of noise and quite afew
spikes. There can be many explana-
tions for such data, such asavery
complex measurement conditions, the
total station far from the targets, or
other such real-life difficulties. How-
ever | would not want readersto think
thisisthe standard in RTS results.
Maybe the cause can be found in the
configuration shown in figure 4, where
clearly it was not possible to achieve a
proper topographic layout.

Martin Beth

Technical Director

Soldata Group

3120 Route d"Avignon

13090 Aix-en-Provence
France

Email: martin.beth@soldata.fr

thus acknowledging a designed-for or
anticipated movement or lack thereof
as afunction of adjacent construction
activity islost. This undermines the
value of the monitoring program as
awhole and diminishesits intrinsic
value of collaboration among owners,
contractors and consultants undertak-
ing the work, whether performed by a
PE, PLS or atechnician under direc-
tion of one of the former.

Who is best suited to evaluate
data?

Where an engineering analysis or
structural computation estimates
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r
3% INTERNATIONAL COURSE

ON GEQTECHNICAL
AND STRUCTURAL MONITORING

June 7-9, 2016 Poppi, Tuscany (ltaly)

Course Director: John Dunnicliff, Consulting Engineer
Organizer: Paolo Mazzanti, NHAZCA S.r.l.

THE COURSE: attendance at the course is a great opportunity to
establish a valuable network with colleagues from all over the world, to
meet manufacturers and see the most recent and innovative instrumen-

tation, thanks to a large exhibition area.

NEW CONTENT:
e Three sessions of professional presentation about new trends
e Two sessions dedicated to case histories, presented by selected

registrants.

COURSE EMPHASIS: the course will include planning monitoring
programs, hardware and software, web-based and wireless monitoring,
remote methods for monitoring deformation, vibration monitoring and
offshore monitoring. Case histories will be presented by prominent

international experts.

WHO: engineers, geologists and technicians who are involved with
performance monitoring of geotechnical features of civil engineering,
mining and oil and gas projects. Project managers and other decision
makers who are concerned with management of RISK during

construction.

LOCATION: the 3-day course will be held in Poppi, Tuscany (ltaly),

one of the most attractive places in the world.

FIELD TRIP: an optional Field Trip will be held, at the end of the
Course (10th June), on a large landslide site, where practical demonstra-
tions of monitoring equipment will be performed by international

leading Partners.

=— www.geotechnicalmonitoring.com —=

www.geotechnicalnews.com Geotechnical News ¢ March 2016 29


http://geotechnicalmonitoring.com

GEOTECHNICAL INSTRUMENTATION NEWS

Y>-inch of latera building or excava-
tion support movement, say during a
cantilever excavation phase, are you
more concerned if no movement is
reported or if 5/8" of movement is
recorded? The reporting of “zero”
movement may be more indicative

of aproblem and result in raising a
bigger flag to reassess the monitoring
system stability and or data process-
ing agorithm and suggest something
is not working properly or according
to expectations. Alternatively, 5/8” of
reported movement while potentially
alarming to one not familiar with the
design analysis, may support that the
structural engineer and monitoring
team deserve praise for their deforma-
tion analysis and movement reporting,
just 1/8" off from their estimate. Who
is best suited to evaluate these pos-
sibilities?

The evolution of roles,
sub-specialization

This discussion offers that a PLS may
be as suitably trained to administer
these programs as the PE. In the past
before recent Codes and Specifica-
tions, the PE may have performed land
surveying directly. This person likely
played a prominent rolein the design
and construction inspection, and
performed optical monitoring from
the job site where physically aware

of ongoing construction progress and
activities, weather trends and other
external factors which affect the
adequacy of their recorded data. High
or sudden vibrations or rapid tempera-
ture swings resulting in poor survey
traverse closure and thereby increased
error were marked with an asterisk

as they were recorded or reported, as
the evaluation was made concurrent
with data processing by those famil-
iar and trained in recognizing these
occurrences. Potential to lose such
observations occurs more frequently
in automated data processing software
algorithms and or those in which third
party monitoring consultants perform
their tasks independently from other
trades.

Leading into the 1990s and to the

present day on many smaller projects,

the PLS generally provided the instal-
lation and as-built location of monitor-
ing “points’ plus periodic readings

of deltax, y, z for interpretation by

“others”. The qualifications of the

“others’ varied widely, from owner, to

owner’s representative in the form of

the general contractor or construction
manager, to an architect or engineer
likely specializing or sub-specializing
in adifferent discipline.

* How qualified are those people to
understand ground movements,
building response and/or to rec-
ognize typical red flags indicating
potential errant readings or system
flaws, or true signs of movement
Versus scatter, or no reported
movement despite large seasonal
thermal variations?

* How intimate were these people to
the anticipated ground or building
response?

How much did or does the risk
of underestimating or under-
recording or under-recognizing the
amount of deformation movement
matter, meaning what are the
inherent project risks?

Are such things addressed in the
majority of boiler plate or recycled
project specifications?

Technology and methodology has
morphed into current practice, and

the efficiency of increased monitoring
frequencies has supported automa-
tion in hopes of achieving greater data
quality. As movement trends were
further defined by multiple readings
per day or hour, the less frequent
manual survey by PLS became less
cost efficient comparatively. There
seems to be a cross-over point at afre-
guency of about two to three readings
per week at least in New York City,
where monitoring systems generally
become automated and the work scope
shiftsfrom PLS to PE (unlessaPLS
administers the automated system). A
PL S two-person crew, at $1,800 per
day with equipment and office support

performed three times per week results
in costs of about $5,400 per week or
$23,000 per month. Over the course of
several months, automation becomes
preferable and cost efficient while
realizing numerous other advantages
over manual survey.

Affordable redundancy by
Professional Land Surveyor

| advocate using a PLS to provide
monitoring point as-built and thus
licensed coordinates during the base-
line monitoring period, and periodi-
cally throughout the work as a sanity
check of an automated system. In
monitoring projects of 4 to 6 months
or longer bridging a seasonal change,
abuilding islikely to respond by
deforming through its maximum nor-
mal atmospheric drift or range as well,
irrespective of adjacent construction
activity. Asintroduced above, should
automated readings suggests either
zero movement or 5/8” of movement
whatever the case may be, are-survey
of prisms by the same PL S and means
and methods may be appropriate to
verify the automated readings, or to
flag that a more detailed review of
one or both systemsis warranted.
Recognizeit is plausible that seasonal
thermal variation effectsincrease,
decrease or cancel out construction
induced movements over any par-
ticular time period, though it unlikely
movement trends would align with
environmental factorsif that wasthe
case, hence the need for good baseline
data over arange of thermal condi-
tions and frequent readings. These
may be considered redundant read-
ings, so cost implications factor into
whether or when they are performed.

Collaboration among the
morphing evolution of roles
into subspecialties

Further sub-specialization of tasks

and consultants (not only in survey

or geotechnical disciplines but others
aswell) puts ahigher level of ethical
and technical responsibility on the part
of the PE designing, specifying and

or signing off on these programs or
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summary data or interpretive reports,
whatever their background or title.
Those likely most highly suited and
positioned to perform, evaluate and
interpret the monitoring programs
and data remain are those who played
arole in designing the structure on
behalf of the owner, who ultimately
has the most at stake to complete the
project without incident or delay. We
find that construction contractors are
sometimes receptive to relinquish-
ing the monitoring programs to the
owner or the owner’s consultants,
allowing many other benefits such as
starting the process of access, permis-
sions, installation and baseline prior to
awarding the construction contract.

On many projects, the cost and risks
of today’s monitoring programsrival
those of the project’s geotechni-

cal investigation and or excavation
support design. | believe that the
assignment of specific tasks or roles
in undertaking the geotechnical or
structural monitoring program requires
as much thought, premeditation and
vetting at each stage of design and
construction as does other major
design and construction tasks. Should

We would like to thank both Joel and
Martin for their in-depth discussion
and John for his ongoing support of
these discussions. We were remiss

in also not acknowledging Charlie
Daugherty who brought this subject to
task for the authors and had long been
involved in the resurgence of New
York City tunneling instrumentation
over the last 20 years.

Although our article was intended, and
as John statesin hisintroduction, to
guide owners, engineer s and speci-
fication writers, the topic isclearly a
one of great passion and strong opin-
ion for both Joel and Martin.

an “expert” not be engaged to directly
manage the monitoring scope, roles
and methodology, it isin the best
interest of the design or construction
team to consult one. It isunlikely in
the writer’s opinion, that a one-size
fits all approach will ever be estab-
lished, though local Codes may ook
to further pre-certify organizations

to perform such “ Specia Inspection”
tasks as a function of individuals and
their respective firm’s history and
experience. | agree and support the
author’s recommendations for tasks to
be incorporated into contract specifi-
cation language for an RTSor AMTS
specialist, following the lines that they
have thought through assigning these
roles, and also that the specifications
be reviewed on a case by case basis
by someone experienced in this type
of work.

As the monitoring scopes and costs
increase, responsibility may be more
and more shifted from the designer
to the PE who is charged with imple-
menting and managing the program
during construction. As always, the
person signing off on the work must
have a comprehensive understand-

Authors” Reply

Martin Beth

Clearly Martin is a proponent of
having highly qualified personnel, no
matter what their education and/or cer-
tification by a government agency, to
oversee (and ideally design) the data
collection systems on instrumentation
projects. Where this becomes difficult
is for the specification writer to have
some comfort regarding who will

be qualified to undertake this work,
accepting that they will in al likeli-
hood have little say in who the general
contractor selects, given that in the
majority of large horizontal infrastruc-
ture project the work isa public bid.

The government agency certification
of the PLS or PE gives the specifica-

ing of the technical issues. Whether

a PE with geotechnical or structural
background or specialty, aPLS or
someone with another title all together
is charged to lead the program will
continue to depend on the nature of
the specific job and the philosophy of
the firm awarded the work. However,
it clearly behooves each to consult
and collaborate with others holding
relevant background and experience
before undertaking the specified
monitoring scope. Where the monitor-
ing consultants are third party to the
design, appropriate questions should
be asked asto anticipated deforma-
tions and timing of those throughout
construction, such that appropriate
resources can be dedicated to evaluate
the work as those time frames occur.

Jodl L. Volterra

Mueser Rutledge Consulting
Engineers

14 Penn Plaza - 225 West 34 St,
6 Floor

New York, NY 10122

Tel. (917) 339-9363

Email: jvolterra@mrce.com

tion writer some assurance that the
work will be undertaken by a qualified
person, without providing along list
of qualification which the specification
writer likely is not familiar with. In
addition it was our intention to focus
only on the scope of the RTS portion
of the monitoring, to be completed

as a subset of the overall monitoring
system overseen by the Geotechni-

cal Instrumentation Engineer. This
brings up the argument that maybe the
industry should pursue some type of
internal RTS user certification, but this
lacks support as Joel later discusses.

Regarding Martin’s discussion of the
specifications we agree and strongly
support an enforceable specification
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that, in the end, levels the professional
playing ground.

As for Martin’s comments on figures,
we agree that alarge number of factors
affect the precision of the RTS data

in areal-life monitoring environment.
Regarding Figure 3, the RTS was posi-
tioned well within the monitoring zone
and with some less than ideal configu-
ration for the monitoring targets. For
example, the vertical angle and orien-
tation was such that during daytime
hours glare from the sun was an issue.
Accepting the facts of the locations
required to provide the monitoring, the
precision of the data shown exhibits a
standard deviation of approximately
0.035 inches. As the manufacturer’s
stated precision for distances measure-
ment is 1 millimeter or 0.039 inches,
the precision is within the parameters
of the instrument. It has long been our
view that extensive data-smoothing
should not be employed on raw

data used by the RTS specialist and
the engineer should review the site
conditions to determine plausibility

of actual movement. It has also been
our experience that after significant
movements are experienced, as shown
in the figure, the system precision may
be dlightly degraded as the original
orientations of the monitoring prisms
to the RTS has been changed.

Finaly it isaso important to dis-

cuss that, as Martin notes, Figure 4
does not provide a proper geometric
layout for the RTS system. We feel

it isimportant for readers to under-
stand that some systems cannot be
designed ideally. This figure presents
aparticularly challenging situation
where monitoring was required over
along-span bridge across a body of
water, which required extensive design
to the system to improve the robust-
ness of the data quality. We consider
the design of the system in this figure
to be a prime example of incorporating
different backgrounds, skill sets and
experience levelsinto the design of a
monitoring system, and the complex-
ity often required may not be found in
a single easily defined individual.

Joel Volterra

Joel starts his discussion with atopic
also brought up by Martin, and one
we wanted to avoid, that the RTS
specialist should be atechnician. It
was not our intention to discuss the
qualifications of the Geotechnical
Instrumentation Engineer or state that
the monitoring system as awhole
should be designed and overseen by
the RTS specialist who we attempted
to describe. Luckily we realign with
Joel as he further goes on to discuss;
depending on how the project is man-

aged the data interpretation and data
management should be undertaken by
personnel that not only understand the
reason for movement but the evolving
technical nature of RTS data.

Again, it goes back to the argument
that this work should be undertaken
by avery small subspecialty of PEs

or PLSs who have obtained, through
project experience or formal training,
the qualifications to undertake the
work. This brings us back to the point
regarding the requirement for having
alicensed professional making this
determination regarding their own
qualifications regardless of the specifi-
cation language.

Maybe the answer is that the specifica-
tions should be written by someone
(PE or PLS) who has the same or simi-
lar project experience.

Douglas Roy

GZA GeoEnvironmental, Inc.
104 West 29 Street, 10t Floor
New York, NY 10001
212-594-8140

Email: douglas.roy@gza.com

Jonathan A. Stuhl

DPK Consulting, LLC

147 Union Avenue, Suite 1C
Middlesex, NJ 08846
732-764-0100
Email:/Stuhl@dpkconsulting.net

General role of instrumentation, and summaries of instruments
that can be considered for helping to provide answers to
possible geotechnical questions. Part 2.

Introduction

Thisisthe second in a series of

articles that attempt to identify:

* Thegeneral role of instrumentation
for various project types.

John Dunnicliff

» The possible geotechnical questions
that may arise during design or
construction, and that lead to the
use of instrumentation

» Some instruments that can be
considered for helping to provide
answers to those questions.

Part 1, covering internally and
externally braced excavations, wasin
December 2015 GIN.

Part 2 covers embankments on soft
ground.
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The following points were made in the
introduction to Part 1, and also apply
here:

e Of courseit isrecognized that
there may be additional geotechni-
cal questions and also additional
instruments that are not described
inthisarticle.

* The sequence of geotechnical
questions isintended to match
the time sequence in which the
question may be addressed dur-
ing the design, construction, and
performance process, and does not
indicate any rating of importance.

e The suggestions for types of
instruments is not intended to be
dogmatic, because the selection
always depends on issues specific
to each project, and is influenced
by the personal experience of the
person making the selection. In

the tables some of the most likely
instruments that can be considered
are listed, with other possible types

in parentheses.

» Thetablesinclude the term “remote
methods” for monitoring displace-
ment. An overview of these remote

methods is given in a December
2012 GIN article by Paolo Maz-
zanti (www.geotechnicalnews.

com/instrumentation_news.php).
Readers who want to learn more

about these methods may want to
consider participating in the annual
International Course on Geotech-

nical and Structural Monitoring
held in Italy (www.geotechni-
calmonitoring.com), where they
are discussed in detail.

Embankments on soft ground
General role of instrumentation

This article relates to the use of geo-
technical instrumentation where all the
geotechnical questions are associated
with the soft ground itself, and not
with the embankment.

In many cases, selection of soil param-
eters for the foundation sail is reliably
conservative. The embankment is
therefore designed with confidence
that performance will be satisfactory,
and “comfortable” factors of safety are
used. In such cases, many projects will
proceed without the use of instrumen-
tation. However, some uncertainties
always exist. Where design uncertain-
ties are great, factors of safety small,
or the consequences of poor perfor-
mance severe, a prudent designer will
include a performance monitoring
programme in the design.

Table 3. Some instruments that can be considered for monitoring embankments on soft ground

Possible geotechnical questions

M easurement

Some instrumentsthat can be
considered

What are theinitial site conditions
in the soft ground?

Pore water pressure

Vertical deformation

Vibrating wire piezometers installed
by the fully-grouted method

(Open standpipe piezometers)

(Pneumatic piezometers)

Conventional surveying methods
Remote methods

I's the embankment stable?

Horizontal deformation

Conventional surveying methods
Remote methods

Inclinometers

(In-place inclinometers)

What is the progress of consolidation
of the soft ground?

Vertical deformation of embankment
surface and ground surface at and
beyond toe of embankment

Vertical deformation of original ground

surface below embankment

Vertical deformation and
compression of subsurface

Pore water pressure

Conventiona surveying methods
Remote methods

Probe extensometers

(Single-point and full-profile liquid
level gauges)

(Settlement platforms)

(Horizontal inclinometers)

Probe extensometers

Vibrating wire piezometersinstalled by
the push-in method
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In spite of along record of embank-
ment construction throughout the
history of civil engineering, embank-
ments that are designed with a factor
of safety greater than unity fail
embarrassingly often. On the other
hand, some test embankments that are
designed to fail intentionally, never
do. Thus, it is not surprising that
instrumentation plays a significant role
in design and construction of embank-
ments on soft ground.

The most frequent uses of instrumen-
tation for embankments on soft ground
are to monitor the progress of consoli-
dation and to determine whether the
embankment is stable. If the calculated
factor of safety islikely to approach
unity, instrumentation will gener-

ally beinstalled to provide awarning
of any instability, thereby allowing
remedial measures to be implemented
before critical situations arise.

Summary of instruments that can
be considered for helping to provide
answers to possible geotechnical
guestions

Table 3 lists the possible geotechnical
guestions that may lead to the use of
instrumentation for embankments on
soft ground, together with possible
instruments that can be considered for
helping to provide answers to those
guestions.

Report on 9th Symposium on Field Measurements in

The 2015 Symposium on Field Mea-
surements in Geomechanics (FMGM)
was held at the Sheraton on the Park
hotel in Sydney, Australia from 9"

to 11% September 2015. Over 200
delegates from thirty-two countries
attended the symposium and 33 com-
panies showcased their products at the
impressive exhibition. The Sympo-
sium was preceded by two workshops,
one on INSAR and Emerging Tech-
nologies and the other on Radar and
Monitoring. These were attended by
over forty delegates. The Symposium
and the Workshops were organised by
the Australian Centre for Geomechan-
ics and sponsored by IDS, Geokon
and PSM. The organising committee,
Chaired by Professor Phil Dight and
Mark Fowler should be congratul ated
on a magnificent achievement.

In his opening address to the Sym-
posium Mark Fowler pointed out

that “it is hard to escape the reality
that technology in everyday lifeis
advancing so rapidly, and it is not just
changing our lives, but in fact shap-
ing it. The pervasiveness of smart

Geomechanics

Andrew Ridley

phones and tablets, cloud computing,
drones—data vacuums of the air—

and the potential benefit and threat
of big data may individually and/or
collectively enrich and exploit our

Friends gather for the traditional symposium dinner. At right front

:}_

lives. Geotechnical monitoring is no
exception. It's hard not to think we
are in or approaching the golden age
of monitoring and there is no question
that these advances have, and will,

Elmo DiBiagio, the only person to have attended all nine FMGMs
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greatly further our profession.” Inspir-
ing words indeed!

During the three day Symposium
programme sixty five papers were
presented. The scene was set with an
excellent presentation from Dr Philip
Pells entitled “ Monitoring — the good,
the bad and the ugly” highlighting
the pitfalls when the application of
instrumentation is poorly understood.
The presentation, which focused on
some well-known case histories such
as the double helix underground car
park at Sydney Opera House (the
“Good"), the Heathrow Express tun-
nels (the “Ugly”) and Vaiont Dam
(the “Very Ugly”) reminded us that
monitoring, whether simple of com-
plex, should only be implemented if
we have valid theoretical and physi-
cal models against which to evaluate
theresults. Pellsaso told usthat itis
very important to listen to those who
disagree with us, particularly experi-
enced geologists because they often
see things that engineers miss. Wise
words indeed and a reminder that our
subject is not just about the gadgets
and the data. Keynote addresses were
also given by Dr Andrew Ridley (UK)
on “Soil suction —what it is and how
to measure it”; Martin Beth (France)
on “The challenges of supplying good

FMGM isan acronym derived from
the name of a series of international
symposia entitled “Field Measure-
ments in Geomechanics’ that deal
with the use of instrumentation to
monitor the performance of engi-
neering structures. The applications
include dams, foundations, tunnels
and other underground openings,

quality and useful data for significant
projects’; Dr W Allen Marr (USA)

on “Performance monitoring as arisk
management tool in dam safety” and
Dr lan Gray (Australia) on “The mea-
surement and interpretation process

to determine the state of stressin rock
including the effects of fluid pressure.”

The conference was divided into
morning plenary sessions and after-
noon parallel sessions. The subjects
covered were emerging technolo-
gies, tunnelling, water flow, mining,
transport infrastructure, slope stability
and case histories. The Best Young
Engineer Paper Award was given

to Michele Salvoni for his paper
entitled “ Improvement of pseudo-3D
pit displacement mapping technique
through geodetic prism dataintegra-
tion.” In addition to the prestige and
the monetary prize Michele was also
invited to represent young profession-
alson the new FMGM Secretariat, a
development that was introduced to
the del egates during the Symposium.

The traditional symposium dinner
was held on a Sydney Harbour boat
cruise which showcased, to the 130+
international and local attendees and
their guests, the fantastic harbour and
itsiconic landmarks.

The Future of FMGM

Andrew Ridley

embankments, natural slopes, land
reclamation, mining facilities, reposi-
tories for industrial or nuclear waste
and offshore structures. The FMGM
symposia are staged every three or
four years; the last symposium was
held in Sydney Australiain September
2015 and the next will be held in Rio
de Janeiro, Brazil in July 2018.

As had been agreed in Berlin (2011)
the next FMGM Symposium will

be held in Rio de Janeiro, Brazil in
2018. Thelocal organising commit-
tee, led by Professor Pedricto Roche
Filho (PUC-Rio) will be supported
by anew permanent FMGM Secre-
tariat. The Sydney Symposium was
informed of the new Secretariat (a
new development) by Andrew Ridley.
The Secretariat will be hosted by the
British Geotechnical Association and
is composed of representatives from
the existing International Advisory
Panel and new people from across
the international community. Further
information to come.

In summary | would say that the 2015
FMGM Symposium was another
overwhelmingly successful event and
the long trip (for many of us) was very
much worthwhile. | look forward to
the next Symposium in Brazil and
renewing enduring friendships.

Andrew Ridley

Geotechnical Observations Limited
The Peter Vaughan Building

9 Avro Way Brooklands

Weybridge Surrey KT13 OYF

Tel: +44 1932 352040

Email: andrew@geo-observations.
com

Until now FMGM has been run in an
informal way, the responsibility for the
symposia being handed over from one
group to the next, essentially based

on personal relations and friendships.
Chairpersons of previous symposia
and their professional associates have
functioned as a de-facto Secretariat.
There has not been any fixed proce-
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dures or even statutes on how to pro-
ceed with the symposiain the future
or how to organise FMGM as awhole.
Nevertheless all previous symposia,
since the first in Zurich in 1983, have
been successful and generated alot of
international interest in the specialised
topics dealt with.

Despite the success of the de-facto
arrangement there is no guarantee that
FMGM will continue to be as success-
ful in the future and therefore during
the 8th International FMGM Sympo-
sium, held in Berlinin 2011, agenera
assembly was held to discuss the
future of the symposia. It was agreed
that aformal FMGM Secretariat
should be established. Several people
and organi sations were contacted
about this and the British Geotechni-
cal Association (BGA) has agreed to
host a Secretariat for FMGM. This
was formally announced at the Sydney
symposium. The new FMGM Secre-
tariat will be formed as a subcommit-
tee of the BGA Executive Committee
and will be made up of people from
the BGA Executive Committee, the
existing FMGM supporters and other
co-opted people. The new FMGM
secretariat will have its own financial

arrangements, sitting under the current
BGA financial organisation and to
date over £10,000 has been pledged
by companies and organisations with
interests in the subject. During the
Sydney symposium several people
were approached and agreed to par-
ticipate in the committee affairs of the
new Secretariat. In addition an FMGM
LinkedIn discussion group (named
“Field Measurements in Geomechan-
ics”) has been initiated to distribute
information.

The principal aims of the new Secre-
tariat areto:

1. Set up and maintain alist of per-
sons, organisations and institutions
that want to be associated with
FMGM.

2. Establish and develop anew
FMGM website.

3. Distribute an annual newsletter.

4. Establish financial independence
for FMGM. This has and will con-
tinue to be done by approaching
members of the FMGM commu-
nity, particularly service providers
and instrumentation suppliers, for
financial support in running the
Secretariat.

5. Establish written guidelines for fu-
ture FMGM Symposia, including
how to decide where they should
be held, how to run the symposia,
how to share the risks between
local organisers of an FMGM sym-
posium and the FMGM Secretariat
and updating the guidelines after
each symposium and;

6. Explore the feasibility of estab-
lishing an international FMGM
Society or a Technical Committee
on Field Measurements as part
of the International Society of
Soil Mechanics and Geotechnical
Engineering.

Anyone wanting more information

about the new FMGM Secretariat can

write in the first instance to Andrew

Ridley (andrew@geo-observations.

com) or join the LinkedIn discussion

group and post a comment.

Andrew Ridley

Geotechnical Observations Limited
The Peter Vaughan Building

9 Avro Way Brooklands

Weybridge Surrey KT13 OYF

Tel: +44 1932 352040

Email: andrew@geo-observations.
com

69TH CANADIAN GEOTECHNICAL CONFERENCE
October 2 to 5, 2016 * Westin Bayshore Hotel * Vancouver British Columbia

Topics and specialty sessions of local and national relevance to geotechnical and geo-environmental engineering

N

| 48
GEOVANCOUVER

— 2016 —

History & Innovation

The Vancouver Geotechnical Society and the Canadian Geotechnical Society
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Academics and industry join forces to raise the bar

Ward Wilson, Gord Mckenna and Andy Robertson.
Photo: Rich Cairney.

After dams at two Western Canadian
mines burst in the last two years—at
the Obed Mine near Hinton, Alberta,
in 2013 and at B.C.’s Mount Polley
Mine in 2014—alarms went off for
engineers across the country.

At the Alberta Chamber of Resources,
an association that represents resource
industries across the province, a group
known as the dam integrity advisory
committee paid particularly close
attention. Members of the group spot-
ted a potential gap in succession plan-
ning for dam engineering expertise

on dam engineering

Richard Cairney

L T
Dr. Norbert Morgenstern and short course attendee
Stephanie Hunter of BGC Engineering.

Photo: Gord McKenna

and asked the Faculty of Engineering
at the University of Albertato provide
some professional inservice for dam
engineers.

They approached Ward Wilson, a
professor in the Department of Civil
and Environmental Engineering and
School of Mining and Petroleum Engi-
neering at the University of Alberta,
for help. The result was an intense,
five-day course that attracted mid-
career dam engineers from around the
world.

The Class of 2015 - The First International Short Course on “The Design and

Assessment of Mine Waste Structures” held at the University of Alberta in

December 2015.

“1 was thinking they could put
together a two-day workshop for 20
or 40 people,” said Larry Staples, an
advisor with the Alberta Chamber of
Resources. But Wilson, along with
Distinguished University Professor
Emeritus Norbert Morgenstern, who
iswidely considered to be the world
expert in his field, and civil engineer-
ing professor Nicholas Beier delivered
much more.

“1 was blown away by the number of
people that showed up and the fact
that those people were from the exact
demographic we need to reach—dam
engineers who are in the mid-career
stage who are going to step into posi-
tions of greater and greater responsi-
bility.”

About 75 people participated in the
workshop—including engineers from
Imperial QOil, Shell, and Syncrude as
well as those from consulting firms
and regulatory bodiesin Albertaand
B.C.

www.geotechnicalnews.com
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Alberta Chamber of Resources Executive La;;y-.Staples (left) and Brad Anderson ight) enjby a hands-on

laboratory exercise.

Wilson, who has decades of experi-
ence in the mining industry and now
holds the NSERC/COSIA Industrial
Research Chair in Oil Sands Tailings
Geotechnique, says the geotechnical
engineering curriculum in the Faculty
of Engineering is recognized as one of
the best. It's important the university
and industry |eaders share their know!-
edge and experience with students and
young engineering professionals.
Attendeestook part in tutorials
delivered by ahandful of Wilson's
graduate students, who provided
instruction on brand-new software
and current research into issues like
acid rock drainage. Course offerings
ranged from conventional tailings
embankment design and dam safety
and inspection to specialized topics
such as mine waste management in the
Arctic and hydrology and groundwater
issues.

Internationally recognized experts,
including Bill Chin, Carlo Cooper,
Richard Dawson, Tim Eaton, Don
Hayley, Scott Martens, Gord McK -
enna, Andy Robertson, Peter Robert-
son, John Sobkowich, Dirk van Zyl,
Steve Vick and Christina Winckler,
were invited to deliver presentations
and join a panel discussion on dams

and mining held at the end of the
workshop.

Staples described members of the
panel as superstars. “ Those superstars
came here came because of the reputa-
tion of organizerslike Dr. Morgenstern
and Dr. Wilson, that extend around

the world, and because they believein
what Dr. Wilson and Dr. Morgenstern
and now Dr. Beier aretrying to do to
equip that next generation of engi-
neers.”

For graduate students themselves,

the course meant not only presenting
research findings, but also learning at
the hand of industry leaders and net-
working with professional engineers.
“It'sreally good hearing from people
who have the experience of working in
thisareaday in and day out,” said Ber-
eket Fisseha, a professional engineer
from Ontario who chose to pursue his
PhD in geoenvironmental engineering
at the University of Alberta. “We're
getting into avery diverse set of topics
and getting a complete picture of the
mining industry from an academic
point of view and the application
side”

At aclosing panel discussion that
closed the event, participants sat in a
packed 100-seat auditorium to hear

n! |

experts talk about everything from a
conversation on best available technol -
ogies to the ethics and social relation-
ship between society and industry.

Industry professionals flew in from as
far away asAustralia for the sessions,
which Staples said were demanding.

“This went for five days, right through
the weekend, and let me tell you it was
intense,” he said, adding that partici-
pants |eft feeling “inspired to do better
work.”

The organizational team of the First
International Short Course on ‘The
Design and Assessment of Mine Waste
Structures' included faculty, staff

and graduate students of the Univer-
sity of Alberta Geotechnical Centre:
Dr. G. Ward Wilson, Dr. Nicholas
Beier, Dr. Norbert Morgenstern, Sally
Petaske, Annette Busenius, Chris-

tine Hereygers, Dr. Louis Kabwe,
Ahlam Abdulnabi, David Barsi, Ralph
Burden, Bereket Fisseha, Matthew
Schafer, Neeltje Slingerland and Elena
Zabolotnii.

Richard Cairney is the
Communications Officer for the
Faculty of Engineering at the
University of Alberta.

Images courtesy of Jen Stogowski
Photography.
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Paolo Gazzarrini

Overture

42nd episode of the Grout Line and,
as promised, for thisissue, the second
part (of three) of the article written
by Clif Kettle, Technical Manager,
Bachy Soletanche Ltd., Burscough,
Lancashire, UK, (clif.kettle@bacsol.
co.uk) and Maren Katterbach, Project
Engineer, Lombardi Engineering Ltd.,
Minusio, Switzerland (maren.katter-
bach@lombardi.ch).

| was obliged to split the four very
interesting case histories about grout-
ing and the application of the GIN
method (two case histories each) due
to the length of the article (I don’t
want to monopolize Geotechnical
News! g, so stay tuned in June for
the third part!

Before the article some of very impor-
tant news for our grouting industry.

The first is related to the Grouting
Fundamental & Current Practice 37th
Annual short course. Asyou can see
from the pamphlet below, the venue
has changed to the University of Aus-
tin, Texas, still in June 2016

Prof. Scott Kieffer, course director,
sent me this brief new presentation of
the course:

37th Annual Short Course:
Grouting Fundamentals &
Current Practice

June 13-17, 2016

University of Texas at Austin

Since 1979 the Grouting Funda-
mentals and Current Practice course
has covered the applications of
pressure grouting to a broad array

of geo-structural construction and
remediation techniques. Grouting is
instrumental in the construction of
modern complex infrastructure, as
well asin the remediation of our aging
infrastructure, including dams, levees,

www.geotechnicalnews.com
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Grouting Fundamentals June

and Current Practice 1317

The University of Texas at Austin invites you to attend the

37% Annual Short Course on Grouting Fundamentals.
Since 1979 the 5-day Grouting Fundamentals and Current
Practice course has covered pressure grouting as a method to
improve geotechnical characteristics of soils and rock masses,
with special focus on mechanisms, theories, and practical
applications of grouting to ground densification and
strengthening, permeability reduction and groundwater
cutoffs.

Major topics covered include:

* Procedures for cement and chemical grouting

* Grouting of rock under dams SPONSORED BY

* Groundwater cutoffs and composite
seepage barriers

* Grouting of rock anchors and micropiles

+ Jet grouting, compensation grouting,
permeation grouting, compaction grouting

* Grouting for underground structures

* Overburden and rock drilling methods

* Instrumentation and monitoring

A half-day field demonstrationis included in the
curriculum, focusing on compaction and permeation
grouting, penetration of ultrafine cements, hydraulic
fracturing, computer monitoring, grout mixing, uses of
cellular grouts, overburden drilling methods, grouting of
rock anchors, and use of borehole packers.

Who should attend this program:

The course is intended for Owners, Regulators, Consultants
and Contractors having interest in the applications of
pressure grouting to a broad array of geo-structural
construction and remediation techniques. The course is
also intended for petroleum engineering personnel
involved in well drilling and operations.

www.utclee.org/grouting
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tunnels, highways and buildings. Few
institutions are teaching grouting as an
engineering discipline, and as aresult
the Grouting Fundamental s course
has educated more grouters than any
other program worldwide. The core
faculty are recognized international
authorities and leadersin the grouting
industry, representing the most current
state-of -practice in the US, Canada,
and throughout Europe.

The course's long history has included
installments at the University of Mis-
souri, University of Florida, and the
Colorado School of Mines. The move
to UT Austin is motivated by an inter-
est in strengthening ties between the
grouting profession and UT Austin’s
world-class geotechnical engineering
group, where faculty are performing
innovative research concerning ceme-
niitious grouts. Significant synergies
between grouting technologies in the
civil and petroleum engineering indus-
tries are also anticipated at the new UT
Austin venue. And very importantly:
Texas BBQ is hard to beat!

For course details visit:
www.groutingfundamental s.com.

For technical queries please contact
Scott Kieffer: kieffer @tugraz.at

The second new itemisrelated to
“our” 2017 grouting conference.
The call for papersisout, with two
additional topics, Deep Mixing and
Diaphragm Walls.

As usual, | make the same request,
asking you to send me your grouting
comments or grouting stories or case
histories. My coordinates remain:
Paolo Gazzarrini, paolo@paologaz.
com, paologaz@shaw.ca or paolo@
groutline.com.

Ciao! Cheers!

PRELIMINARY ANNOUNCEMENT AND CALL FOR PAPERS

5th International Conference on Grouting, Deep Mixing and Diaphragm Walls
Hilton Waikiki July 9-12, 2017

INTRODUCTION

CONFERENCE SESSIONS

The Geo-Institute Grout-
ing Committee and the
International Conference
Organization for Grouting
(ICOG), as cooperating
organization, are organiz-
ing the 5th International
Grouting Conference. The
conference focus will be
on new technologies and
current practice related to
Grouting, Deep Mixing and
Diaphragm Walls.

Since 1982, four interna-
tional grouting conferences
(one every ten years) have
been held in New Orleans.
At the last conference, in
2012, there was acom-
mon thought expressed, to
reduce the ten year interval
to five. The feeling was that
aten year interval wastoo
long between conferences
and too many advances
and innovative grouting
applications, deserved a
shorter interval. In 2012,
four keynote lectures and
182 papers were presented
for an audience of more
than 800 delegates.

At the 2017 conference,
short courses on jet grout-
ing, compaction grouting,
deep mixing and slurry
walls, along with work-
shops will be available.
Detailsto follow.

Conference sessions will take place over three
days, in both plenary formats and in concurrent
tracks. The Geo Institute Grouting Committee
will be assisted by a Technical Advisory Commit-
tee consisting of representative from more than
15 countries in determining the proposed session
topics for which abstracts should be submitted:

e Sustainability in Grouts and Grouting Applica
tions

« New and Emerging Technologies in Grouting
e Properties of Grouts and Grouted Materials
e Digital systemsfor control and monitoring

* Verification of Grouting, Deep Mixing and
Diaphragm Walls

e Grouting and Deep Mixing for Seismic Retro-
fit and Remediation

» Diaphragm Walls, Deep Mixing and Jet Grout-
ing for Deep Excavations

e Grouting, Deep Mixing and Diaphragm Walls
for Cut-offs

e Grouting for Tunnels; Pre or Post-excavation

e Design methods for Grouting, Deep Mixing
and Diaphragm Walls

e Case Studies

¢ Innovations and Devel opments
e Materias

e Equipment

¢ Methods

e Grouting for Pipelines

e Soil and Rock Grouting

The abstracts and papers will be subject to Gl
GSP (Geotechnical Specia Publication) proce-
dures.

Abstracts are due by April 15, 2016. Notifica-
tion to the authors by July 15, 2016. Send your
abstract to paolo@paologaz.com. More informa:
tion at website, asap.
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GIN Method (Il) Case Histories

Clif Kettle & Maren Katterbach

Case History 1 - Carno Dam, South Wales, 2009

Carno dam project involved the
stabilisation of an extremely sensitive
embankment dam which had exhib-
ited significant seepage through the
main core. The dam was potentially
unstable, posing a high risk to public
safety and the dam reservoir had to
be completely drawn down allow
excess water to drain from within the
core (see photos below). The works
involved the construction of a44 m
deep durry wall cut-off within the
original clay core extending over the
full length of the dam and into the clay
core contact trench.

Once the slurry wall had been com-
pleted, atwin row grout curtain was
constructed to heavily fractured rock
formation which was suspected of
having been mined for coal early in
the 20th century. The grout curtain
geometry was critical with respect to
itsrelational position to the core, the
new slurry wall, and the existing draw
off culvert. Drilling accuracy was
important and rock drilling was exe-
cuted using the Wassara water-pow-
ered DTH hammer. Drilling through
the body of the dam was executed by
means of open hole drilling with grout
flush to fill any localised voids as the
drilling progressed.

www.geotechnicalnews.com

The Engineer specified a residual
permeability for the grouted cut-off of
3 Lugeons, to be verified by multiple
stage Lugeon testing on completion of
the works.

Design considerations for
grouting Ooerations

» weakened embankment - history of
seepages and sinkholes

» embankment cavitation leading to
settlement of dam crest

* suspected presence of old coad
workings in foundation bedrock

» steep and irregular rock head /
plinth profile on left abutment

» impossibility of achieving full
closure of slurry wall with plinth
& rock-head

» complex dam geometry requir-
ing 3-D design to avoid seepage
‘windows

* unexpected rock profile required
20% latera curtain extension up to
spillway

¢ the draw-down of reservoir limited
injection pressures due to risk of
hydro-fracture and heave.

» particular care was required to

close the contact with slurry wall
complexity & sensitivity of the

works led to the employment
of computer piloted injection
equipment with computer design,
control, analysis, and reporting of
the injection operations

* use of Wassarawater powered DTH
hammers to avoid clogging of
fine fissures whilst ensuring high
production and accuracy of drilling

e computer controlled GIN grout-
ing selected for fissure treatment
in bedrock to maximise injection
control and minimise risk of high
pressures

* fine fissures and tight specifica-
tion led to the selection of C3S
- ahighly penetrating stabilised
cement-bentonite slurry used to
ensure high grout mobility &
penetration

* difficult confined space work
conditionsin the culvert led to a
re-design of the works around the
culvert to maximise the drilling
from the dam crest

The C3S mix is a fluidified bentonite-
cement slurry based on ordinary
Portland cement and a de-flocculated
bentonite slurry.

Figure 1 indicates the degree of seep-
age through the core and embankment,

Water Flowing from upstream face
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and the drainage of the embankment
through the up-stream face after the
reservoir draw-down.

In order to limit potential damage

to the core and to avoid the risk of
heave, the injections commenced

with arelatively modest GIN value

of 1,000. The early section of the
works was phased so that the grouting
engineer could very quickly observe
the effectiveness of the ground treat-
ment over the primary and secondary
phases for alimited section of both
the upstream and downstream grout
curtain. The reduction ratio achieved
for the grout volumes injected in the
four successive phases was lower

than was anticipated, and the GIN
value was therefore increased to 1,200
to allow dlightly greater pressures

and greater maximum volumes to

be applied for the remainder of the
works, whilst retaining the same target
volume per linear metre, and the same
[imiting maximum pressure. A single
GIN vaue was selected for the entire
works.

At Carno, the GIN system was applied
with particular care, partly because of
the reduced confinement arising from
the reservoir draw-down, and partly
to ensure that the results at the end of
the secondary phase met the specified
requirements, with no requirement
for atertiary phase. The software
displayed real-time plots of basic
injection parameters, together with an
additional completion criterion, - the

Pressure and Flow Graphics

LAY ST vs Volume

|T{I

" Pressure

THE GROUT LINE

‘Equivalent Lugeon’ value. Thisvalue
combined the volume, pressure, and
time data for the injection in progress,
and calculated an Equivalent Lugeon
value, by taking into consideration
the relative viscosity of the grout

mix to that of water. This function
was clearly not atrue Lugeon value,
but a close estimation for fluidified
and stable grout, which allowed the
progressive evolution of the effective
Lugeon value, and hence the progres-
sive reduction in transmissivity of the
rock, to be observed in real-time as the
injection progresses, similar to con-
tinuous water test, but with grout.

In the typical exampleillustrated in
Figure 2, it can be observed that at

the end of the injection the pressure
increases and flow rate reduces - clear
evidence that the rock is “tightening-
up’; but also that the injection has
continued until the Equivalent Lugeon
value has fallen below the speci-

fied maximum allowable value of 3
Lugeons. However, if the same graph-
ics are plotted against atimescale,
Figure 2 (right) it can be seen how
much effort was taken to achieve the
best possible’ refusal’, by continuing
the injection well beyond the point
where the specified 3 Lugeon criteria
had been met. It can be observed that
in this example the grouting continued
for half an hour after the specified
threshold, so that the refusal could be
demonstrated over the last 30 minutes
of injection.

Pressure and Flow Graphics ¢
vs Time = S|

Figure 2. Injection rate (blue), Pressure (red), and Equiv. Lugeon (green)
values plotted against the injected volume (left). Injection rate, Pressure, and
Equiv. Lugeon values plotted against the injection duration (right).

Working in this conservative manner
achieved excellent results and ensured
for the client that there was no require-
ment for afurther tertiary phase of
treatment, which would certainly have
added considerably to the cost and
duration of the works.

Grout curtain design

The methodology and scope of the
grouting works evolved throughout
the duration of the project in response
to ground conditions, and this evolu-
tion was documented and controlled
through the issue of detailed method
statements and technical memoranda.

The basic elements of the drilling and
grouting design processes included:

e Preparation of a 3D design model
of borehole geometry for works
phasing, management, control,
planning, and reporting using
CASTAUR programme

» Generation of instructions for
the drill crewsusing CASTAUR
programme

e Accurate setting out of drill hole
locations

 Dirilling of boreholesto rock head
and installation of guide /liner
pipes and /or TaM pipes

» Survey of as built alignment of drill
holes using Boretrack /Maxibor

» Revision of the 3D design model
for as-built locations

» Design of injection parameters for
grouting, including GIN mode

» Generation of electronic grouting
and water testing instructions us-
ing SPHINX, including selection
of GIN value

» Sequencing of grouting pro-
grammes

 Drilling of preliminary injection
stages and water testing

* Review of injection parameters and
mixes using SPHINX and SCAN
3-D

 Drilling and injection in phases as
detailed in sections under SPICE
pump regulation
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Software
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+
SCAN 3D REPORTS

Direct automated control
(piloting) of pumps and
grout injections

Figure 3. Inter-relationship between key components of the control software.
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Figure 4. Grout hole / slurry wall geometry — plan.

» Analysisand reporting of grouting
results using SPHINX and SCAN
3-D

e Dirilling of control holes, water
testing

» Preparation of 2D and 3D plots,
and tabulated analysis, using
SPHINX and SCAN 3-D

e Review of injection & water test
data

e Preparation of Black and Veatch
compliance documentation

Design and 3-D modelling

Due to the complex geometry of the
cut off, particularly around the culvert,
and the degree of uncertainty regard-
ing the profiles of the culvert planes
and rock head, it was considered
essential to establish a 3-D model to:

a. design the location of the grout
holes to ensure minimum spacing

b. define the zones of treatment for
the preparation of the electronic
grouting instructions

c. verify the continuity of the key cut-
off elements

A full 3-D model was prepared in the
CASTAUR-CAD geometry design
software, which was updated as the
works progressed on the information
from the driller’slogs, and the results
of borehole surveys using a Maxibor
instrument.

Grout curtain criteria

Maximum and average L ugeon values
were specified for the hydraulic con-
ductivity of the rock mass.

The specification called for a high
degree of control of the grouting
process, and the geometry of the grout
curtain, and required that the con-
tractor demonstrate continuity of the
cut-off. These issues were addressed
by employing an integrated system of
computer controlled grouting equip-
ment, and its dedicated I T suite of
software for the 3-D design, control,
management, and interpretation of
grouting operations. The system pro-
duces daily production reports in tabu-
lated and graphical analysis, and plots
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Table 1: Numeric analysis for drilling

these grouting results for rapid visual
interpretation by the site geotechnical
engineer.

For traditional curtain grouting in
rock there has been applied over many
yearsasimplistic rule of thumb for
reduction ratios between successive
phases of injection:

Grout absorptions per linear meter
for any phase should ideally lie within
the range of 25% to 75% of those for
the previous phase, indicating that the
curtain geometry, hole spacing, target
volumes, and grout mix are effective
and efficient.

Applying this criterion might in some
areas, if not for the whole curtain,
have led the Engineer to specify a
tertiary phase of treatment, at great
expense to the Client, or to change
unnecessarily the curtain geometry or
injection parameters. However, the
GIN technique, with observation of
the Equivalent Lugeon results, gave
the contractor and Client sufficient
confidence to halt the drilling and
grouting operations after the Second-

| . meﬂ"““‘“ e Secondary Holes
Driling ' = Sroaing Briling Grouting
Quives: ouol D ‘ERRon] Nols  Viras Alepin| e Sne Ol Gl vars vﬁ.'fa":‘;, P 4
no. no. m m | m3 its Ita/ lin.m no. m m m3__ Its!lnm
i U?.mm;n.w&u 15 45 1500 333 3777 839 250 14 42 140.0 333 32.06 763 230
; Dovmueamﬁmm 15 45 1500 333 28.19 526 187 14 42 140.0 3.33 3110 740 221
me'ar'n' East| 10 30 100.0 333 19.30 845 194 10 30 100.0 333 1579 526 157
Dmuaam East] 11 33 110.0 333 24.06 729 222 10 30 100.0 3.33 15.58 519 158
' hcﬁmdu;awnamsm 2 6 212 353 280 468 136 2 6 212 353 097 161 44
lnc&md memweu 2 6 212 353 107 179 47 2 6 212 353 074 123 34
lcuwem Zehy
Upamaam Clll\l!!l 11 107 B81.7 0,58 294 27 80 a 112 452 0.40 233 21 62
pmm_c:ulm_t 8 142 472 033 204 14 43 g 144 636 0.44 419 29 83
CREST
: Upslmmownnwm 27 81 271 60 26 78 261 49
Dmmarnuluﬂm 8 84 281 53 26 78 261 47
Total Upstream 53 159 532 108 Total Upstream 20 218 107 5
Total Downstream| 54 162 542 101 Total Downstream| 17 286 111 6
Grand Total] 107 321 1075 210 Grand Total] 37 505 218 12

and grout absorption.

ary phase, and commencing the final
water testing programme.

Summary and Conclusion

The history of previous |eakages at
Carno dam, the sensitivity of the

structure, the environmental and safety
requirements, and the necessity of
controlling project expenditure all
necessitated a careful and comprehen-
sive, but pragmatic approach to the
design and execution of the works.

[ S —

Il ||'“|H"|f! *! I.IIH

LT Illlhﬂnlff

fiy 1
ii | ®

Figure 6. Graphical plots of injection data.

44 Geotechnical News ¢ March 2016

www.geotechnicalnews.com



THE GROUT LINE

© © © 6 0000 0000000000000 0000000000000 000000000000 0000000000000 0000000000000 e S O O O

Performance Criteria Assessment Method Results Achieved
5 | Water absorption tests. Multi-stage water absorption testsin inde- Maximum value 1.6 Lugeons
Av. water tightness < 3 Lugeons, | Pendent holesin between the rows of grout | Average value < 1 Lugeons
no individual result >10. holes.

Hole spacing in grout curtain to be not
greater than 10m but actual spacing to be
proposed by Sub Contractor. At least 3 depth
stages to be tested in each hole.

12 no. water test hole locations agreed with
the Engineer

Single step Lugeon tests executed in 2 no.
stages of al holes

5-step Lugeon tests executed over full length
of al holes

Average test hole spacing 11 m but tests
targeted in areas of increased grout take

6 | Ensureall of areato betreated is | Monitoring grout hole locations and plotting | All elements of the works con-
covered. diagramsto overlay results on treated area | trolled by systematic surveying
and graphical plots of injections and testing, and plotted in 3-D
CAD format for spatial verification

Table 2: Performance criteria, assessment, & results for curtain - extract from Black & Veitch
compliance report.

The remedia slurry wall excavation during progress
cut off works of each panel. The effectiveness of the
were executed grouting works was verified during the

throughout witha  course of each injection by continuous
rigorous attention ~ monitoring of the injection parameters,
to detail, utilising in particular, the Equivalent Lugeon

continuous real value. The latest technology available
time control and was employed for al elements of the
monitoring of the ~ works, consistent with the need for
accuracy of the cost effectiveness.
masl
104.9
. . Plug grouting
—— Liner pipe General arrangement
———————————— e | R St S | S Rl
Curtain width
(~Tm) ickness 8m
———————————————————————— 159
smgel i NN U Wl f20m
oy o o yiom
Swge3 U BN ____ 4wl $30m G
Figure 7. Link hole geometry around culvert, slurry wall,
and rock-head. Figure 8. Plug grouting — general arrangement.
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Figure 9. Break-in grouting - general arrangement.

Quality control of the works, including
supervision, management, and materi-
alstesting, exceeded the requirements
of the specification in every respect,

masl

Break-in grouting
Gieneral arrangement
end clevation

Liner pipe
4

Main treatment block
[ HxW = 16m x 16m

68.9

48.78
30m

40m

40m
-4.0m
40m
i0m

—

"] Contact zone teatment 22m |~~~

1088 m

26.78

L i X 159

elevation.
and all performance

criteriawere achieved. The dam
has been returned to service, fully
impounded to enhanced service level,

49

Figure 10. Break-in grouting - General arrangement. End

with no evidence of seepage. Piezo-
metric and weir analysis has verified
that the efficiency of the cut off has
been restored.

Case History 2 — LeeTunnel, England, 2013

Ground treatment was executed at
several locations for the tunnelling
works to facilitate the construction of
large and deep shafts and connecting
tunnels (90 m deep x 30 m diameter)
in fissured chalk where there was a
significant risk of sub-vertical fissures
and faults. On the basis of previous
experience of chak grouting for the
Thames Barrier, Channel Tunnel, and
other projects, a figure of 5% of the
rock mass was used to characterise the
volume of groutable fissures gener-
ally, and 20% within any major faults
or crush zones. A single fault was
expected to be present within the main
overflow shaft excavation.

It was decided to use the GIN tech-
nique to reduce the risk of fissuring
the weak and weathered chalk. The
mix selected was C3S, a stable and
highly penetrating grout consisting of
OPC, de-flocculated bentonite slurry,
and fluidifier. This mix is well proven
over many years for both remedial
works and original grouting.

The depth of treatment for all of

the required areas was too great for
inclined drilling to address the risk of
vertical fissures, so the borehole grid
was reduced to avery conservative 1.5
m x 1.5 m spacing.

Reservation pipe in
4~ diaphragm wall

Curtain width
(~7Tm)

Stage |
Stage 2

Stage 3

Stage 1 pre-treatment

Stage 1 comprised the pre-drilling,
along the centreline of the diaphragm
wall, using open-hole drilling tech-
niques with a cement-bentonite slurry
as flushing medium. The objective was

mas|
T 104.9

N Curtain grouting
General arrangement

- 68.9
Curain
/" depth 11m
. S Sp— - 159
[ | H / 11.0 m
‘ ! %5.0 m
‘ 50m
11 ! 49

Figure 11. Grout in grouting - General arrangement.
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Figure 12. Pumping tests in shaft.

to drill down to the toe level of the
diaphragm wall to fill any major voids
or areas of fault brecciain advance

of diaphragm wall excavation, and
thereby avoid slurry loss during con-
struction.

Stage 2 grout curtain

The twin-row, 11 m deep, grout
curtain drilling and grouting was
executed via reservation pipes cast
into the diaphragm wall. Because of
the risk of faulting and borehole col-
lapse, grouting was carried out in a
classical method of descending stages
(1 m, 5m, 5m) using the C3S mix.
The objective was to extend the seep-
age path below the diaphragm wall to

reduce hydraulic
pressures and
facilitate the base
plug excavation
and construction.

Stage 3 base
plug

After completion
of the diaphragm
wall construc-
tion, the8 m
thick grout plug
was planned to
be executed in

3 stages (2 m,
3m, 3m), by
descending stage

Level 10050 | Laved 104800

ONM

grouting viareservation pipesinstalled
in advance to 82 m depth. The objec-
tive was to provide a water-tight plug
to ensure the shaft excavation could
be completed in the dry, and thereby
mobilise the weight of the plug, and
the weight of the chalk between exca-
vation level and the plug, to resist the
hydraulic uplift. The hole spacing was
to bemaintained at 1.5 m to ensure
that any sub-vertical fissures were
identified and effectively treated.

After the curtain grouting, a draw-
down pump test was carried out which
revealed that the total inflow would
bejust 1.6 litre/ second - exception-
ally low for an opening of thissize
and depth, and well below the target
inflow assuming the plug was in place.
On thisbasisit was agreed to delete
the base plug grouting and proceed
directly to the break-in and break-out
grouting.

Stage 4 TBM break-ins /
break-outs

The break-ins and break-outs were
treated from the surface viareserva-
tion pipes to consolidate the fissured
and weathered chalk, and exclude
water from the break-in and launch
chambers. The treatment block was 16
m X 16 min cross section, enlarged at
the contact to provide an additional 3
m of annular cover and contact grout-

ing.
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Figure 14. Grout hole arrangement — plan view.
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Figure15. Typical GIN curve and parameters generated within the grouting

software.
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Dispute resolution in geotechnical engineering practice —
Some lessons learned

M.A.J. (Fred) Matich, John L. Seychuk, Gordon C. McRostie

Abstract

The scope of applied geotechnology
has increased greatly since it was
introduced into modern engineering
practice by prominent pioneersin the
profession. Geotechnical expertise
isincreasingly applied in conjunc-
tion with other specialty fields and

to a broad range of end uses includ-
ing design, construction and perfor-
mance. More formal contractural
arrangements have evolved together
with greater expectations by clients.
Notwithstanding significant advances
in the state of practice, disputes
unfortunately still arise which require
resolution by arbitration or litigation.
Avoidance of claims and exposure to
risk is an important issue. The Authors
provide lessons from their experience
particularly to benefit younger mem-
bers of the geotechnical profession.

Introduction

The scope of geotechnology as applied
to practical problems hasincreased
greatly since it was introduced into
modern engineering practicein the
early 1930's with Terzaghi taking a
leading role among the pioneersin
this specialty field as represented, for
example, by the participants at the
First International Conference on Soil
M echanics and Foundation Engineer-
ing (ICSMFE) in 1936. There was a
pronounced increase in scope in the
yearsimmediately after World War |1
as applied soil mechanics (asit was
known then) benefitted progressively
from factors such as advances in field
exploration and laboratory testing
equipment, significant improvements

in analytical capability, research, and
the increased availability of students
graduating in this speciality, from
prominent Universities. At the same
time, it became increasingly applied

in conjunction with other specialty
fields and to a broad range of end uses,
including design, construction and
performance of structures. More for-
mal contractural arrangements evolved
together with greater expectations
from Clients.

There was a significant capability in
applied soil mechanicsin Canada prior
to World War 1I. Thisincluded a num-
ber of prominent engineers who had
made a specialty study of this field,
and also designers and constructors
with experience-based successin han-
dling foundations and earthworks mat-
ters. Younger geotechnical engineers
learned that they could benefit greatly
by consulting such pioneers, particu-
larly on the practical factors involved.
The lesson of benefit from mature,
experienced-based peer review isvery
much valid today.

With time, geotechnical engineer-

ing became increasingly diversi-

fied and technologically advanced.
Concurrently, consulting geotechnical
engineering services provided on a
commercial basis, grew rapidly, and
in the process acquired vulnerability
to errors and associated liabilities. As
business enterprises, firms offering
geotechnical engineering services had
to pay appropriate attention to con-
tractural and legal matters and in due
course were obliged to carry profes-
sional liahility insurance, and adopt

other defensive measures. Despite
best efforts by technical specialists,
disputes occurred due to problems
such as “changed soil conditions’ with
resort to dispute resolution measures,
including litigation. The risks and
available defensive measures are
undoubtedly well known to manage-
ment and experienced senior technical
personnel in consulting geotechnical
engineering firms. Younger geotechni-
cal engineers should also give them
due cognizance. The avoidance of
problems, to the extent possible, is
stressed in this paper, and some “les-
sons learned” are provided against the
possibility that they may be of benefit
to the younger members of the geo-
technical profession in Canada.

The Authors each began their careers
in consulting geotechnical engineer-
ing firms a few years after World War
Il although their career paths differed
in important respects. They are still
actively involved professionally in
consulting. The “lessons learned” are
thus necessarily made from the per-
spective of the Authors varied experi-
ence, and it is hoped that they may be
of value aswell to the many younger
geotechnical engineers not engaged in
consulting.

Whereas this paper isintended for the
benefit of younger engineers in the
profession, in the Authors' experi-
ence the avoidance of pitfalls which
lead to formal dispute resolution of
geotechnically-related factors, is

of major importance to all relevant
parties, including owners, designers,
constructors, operators, etc. The topic
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of dispute resolution, with emphasis
on avoidance of disputes, deserves
continuing attention by the geotechni-
cal profession.

The Geotechnical Engineering
Report

The process of incorporating findings
of geotechnical siteinvestigations,
laboratory testing, and analyses into
formal reports has evolved over the
years and the contents have increased
to include appendices on specia test-
ing programs, important individual
topics such as earthquake engineering,
hydrogeology, etc., as technology has
advanced. The format used originally
in Canadain the 1940's reported
primarily on the geological character-
ization of the site under investigation,
together with the results of drilling,
sampling, and laboratory testing pro-
grams. Thework carried out at each
exploratory borehole was consolidated
onto a Borehole Log and the overall
findings on subsurface conditions were
portrayed graphically on drawings as
inferred stratigraphic cross-sections.
Most laboratory test results were also
presented in graphic form. The factua
findings of the investigation were
presented in written form. The text
included an interpretation of the find-
ings directed at the specific purpose

of theinvestigation. The same basic
format, with variations from organiza-
tion to organization continues to be
used and no “standard” format for
geotechnical engineering reports has
been developed. In recent years excul-
patory notations such as “ Statement of
Limitations and Conditions’ (and the
like) have been added to the reports.

From the standpoint of vulnerahility,
itis (asareminder) of someimpor-
tance to understand the various inputs
associated with the production of such
reports, given that they represent an
obviously important “deliverable”.

A number of different inputs are
involved, each requiring applica-

tion of special skills and judgement.
The subject of the report isimportant
enough to deserve consideration in

GEO-INTEREST

detail by itself in the context of this
paper. However, space constraints do
not permit it in this venue. Suffice to
say that (i) geotechnical engineers
have control over each of the inputs,
(ii) checking and review at the levels
where factual datais generated and
analytical work is carried out, isfun-
damental, (iii) the engineering report
should be sufficiently complete and
concise to provide (in text) arange

of solutionsto the problem which the
client can readily understand with,

in appended form, the supporting
technical and professional liability
documentation, and (iv) that the value
of continuation of involvement of the
Geotechnical Consultant in activities
on agiven project, after report submis-
sion, should be recognized.

Dispute situations encountered

Thereisreference in the published
technical literature to dispute situa-
tions and resolution methods, such

as Naismith 1986); Lardner (1997);
Stieber (1997); Koutsoftas (1998);
Fielding et Al. (1968); XL Insur-
ance (2004, 2013), and others. In

the Authors’ experience, disputes
involving geotechnical matters have
occurred in avariety of different situ-
ations with, at times, serious impli-
cations to not only the geotechnical
provider, but also project owners,
designers, constructors and opera-
tors. The disputes have taken different
forms and were predominantly in the
claims class and which were resolved
through a process of negotiation,

or other alternate dispute resolution
methods. However, some unfortu-
nately involved litigation proceedings.

In discussing dispute situations
encountered, the Authors point out
that in their collective experience of
thousands of projects, only asmall
percentage has required resolution by
aformal dispute process. Thisis prob-
ably representative of the geotechnical
profession in Canada. The Authors
however find the increasing incidence
of such casesto be disquieting and
deserving of special attention by

geotechnical engineers on an ongo-
ing basis. The case histories briefly
discussed below have been drawn
from among the simpler cases from
the Authors’ collective experience
and are presented with some thoughts
on avoidance of lawyer dominated
disputes to the extent possible. They
represent some of the pitfalls which
might be avoided through the “lessons
learned” process, as follows:

I mportance of practical factors

On May 3, 1964 a section of rock

fill highway embankment near Parry
Sound, Ontario failed suddenly and
without warning, a car having passed
over the road 15 minutes before. It
occurred more than 3 months after
completion of construction (Rutka and
Matich, 1967). Regrettably a car went
over the scarp formed by the failure
and the occupants of the car were
injured. During subsequent litigation,
the question was raised as to whether
such afailure could have reasonably
been anticipated and prevented by
appropriate design and construction
procedures.

A detailed review of site conditions
and construction procedures indicated
that both were generally consistent
with past practice for which there
was much successful precedent in
Northern Ontario. Site conditions
consisted of muskeg over soft to firm
sensitive silty clay forming a swamp
area between two steep outcrops of
bedrock. Construction was completely
under freezing winter conditions and
by the method of partial excavation
and displacement which resulted in an
embankment “floating” in the clay. On
detailed examination, it was estab-
lished that the bedrock outcrops were
close enough to enable arching to be
developed in the frozen winter-placed
fill, and that the failure occurred during
pronounced thawing conditions in the
spring. Analysis of all of the evidence
led to the conclusion that the failure
was due to an unusual (and probably
rare) combination of circumstances
relating to weather, subsurface condi-
tions, and geometry of the fill, and that
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the timing of the incident was deter-
mined by destruction of arching in the
rock fill by the effects of spring thaw.
On the basis of this finding the (then)
Department of Highways Ontario pre-
pared guidelines covering embankment
design for unusual field conditions
such as prevailed in this case.

Lessons learned included (i) become
conversant with construction proce-
dures for earthworks which are based
to an important extent on successful
practical experience, and (ii) be on the
alert for local situations which may be
outside of such experience and analyse
them individualy.

Project heavily reliant on practical
experience

This case history deals with a dredging
project in aHarbour in Ontario.

In the 1980’s, Public Works Canada
(PWC) was frequently encountering
claims from dredging contractors for
additional compensation for avariety
of recognized reasonsincluding (i)
“changed soil conditions’, namely,
discrepancies between the anticipated
and actual subsurface conditions, and
(i) variations in the interpretation of
geotechnical information between
contractors and design engineers.

At the time, site investigations for

PWC dredging contracts were usually

contracted out to geotechnical Firms

and there was not a consistency in

scope and quality of information pro-

vided by the Firms. This had impor-

tant implications to end-users, in this

case both the dredging contractors and

PWC's design engineers.

PWC approached the general problem

in commendable fashion:

a. It appreciated the value of a Con-
tracts Dispute Advisory Board

b. It established Guidelines for Geo-
technical Investigations, for use
by geotechnical consultants and
design engineers,

c. Inthe case of this particular claim,
PWC and the dredging contractor
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agreed to resolution by an inde-
pendent geotechnical engineer
acceptable to both parties, and
to give the reviewer access to prec-
edent on dredging contractsin ar-
chives at PWC and the contractor’s
offices. The soil type at issue was
“till”, ahighly variable material
in composition, strength, boulder
content, etc; amost rock-like at
times; difficult to describe in terms
of “diggability”.
The first Author assisted in develop-
ing the Guidelines and was assigned
the task as reviewer on this claim.
Research showed that there was much
practical data on previous dredging
projectsin till overburden in both
PWC and the contractor’s archives.
The reviewer was able to develop an
approximate relationship between “N”
values and undrained shear strength
for the class of till involved, and on
the basis of this and other factors, rec-
ommended that the contractor should
be compensated favourably in respect
to its claim. PWC accepted this find-
ing. It was supported by technical
evidence which would a so be useful
on future dredging contractsin similar
soil conditions.

Lessons learned included (i) dredg-
ing is a construction methodology the
success of which is dependent to asig-
nificant extent on practical experience,
(ii) the Owner appreciated this and
established guidelines on geotechnical
matters which would be of benefit to
all of the parties, (iii) the importance
to the Contractor of interrogating its
own experience from a geotechni-

cal standpoint was clear, and (iv) the
merits of the alternate dispute method
were demonstrated.

Selected mini-examples

Some “mini-examples’ are provided
below which are among the more
straight-forward cases encountered by
the Authors. Although they were each
associated with contentious situations,
in most cases they were resolved by
methods other than resort to litigation.

I nappropriate use of terminology

Avoid embellishment and gratuitous
commentsin reports such as“itis

our opinion that there are no environ-
mental concerns at thissite.” Such a
statement was made in areport where
only afew test pits were put down at
wide spacing across a site. This obser-
vational statement (which led to a
lawsuit) should have been qualified by
stating that based on the limited scope
of the investigation, there appearsto
be no significant contamination (at
the time of the investigation) at the
specific test pit locations. However,
there is no assurance that there are (for
example) no possible contaminants
between the test pit locations.

The important matter of terminology
and its potential implicationsis dis-
cussed later, in more detail, in Section
5.0.

Provision of a Certification/
Assurance Letter

Thiswas required in a Request for
Proposal from a City Engineering
Department to the effect that their

10 acre site was “environmentally
clean” based on 10 boreholes at speci-
fied locations and depths across the
site. That's one borehole per acre!

A clarification telephonic discussion
between the City Chief Engineer

and the prospective Geo-Consultant
indicated that the City Lawyer
required this Certification. A meet-
ing was therefore arranged where the
Geo-Consultant explained that their
proposed investigation program would
only examine one in one millionth of
the ground — and you are asking for an
environmentally “clean bill of health”
on this basis? After further discussion,
the lawyer responded — “now that you
have explained the situation, | under-
stand your concern and your need for
qualification.

So the “bottom line” hereis, it pays
for the Geo-Consultant to communi-
cate with the client in atimely fashion,
especialy in a“faceto face” meeting.
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Deep excavations adjacent to
existing structures

Thistype of construction isimportant
from the standpoint of risk, not only
from a safety standpoint, but also in
terms of possible damage to adjacent
deformation-sensitive structures.

Of fundamental importancein this
respect, in addition to adequate geo-
technical data, is a good knowledge of
such adjacent facilities and the imple-
mentation of appropriate construction
measures in timely fashion.

Deep shaft excavations subject to
bottom heave

Thistype of problem is not uncom-
mon. It may result from the presence
of artesian pressures at depth or weak
ground at the base of an excavation. It
isimportant to ensure that exploratory
boreholes are extended deep enough
and that piezometers are installed to
identify these conditions prior to exca-
vation to prevent a“blow-out” or base
failure during construction.

Regional groundwater drawdown

Thistype of problem is also not
uncommon.

A deep Municipal Sewer was con-
structed beneath a street in a built-up
City area, where the subsoil was
granular in nature with a high ground-
water table. Deep educator wells were
installed to temporarily depress the
groundwater to beneath the invert
level. This drawdown had an adverse
lateral impact on an adjacent housing
development, where settlement and
cracking of homes occurred due to
conseguent consolidation of the foun-
dation soil. This, as might be expected,
ended up in litigation proceedings. It
isimportant to take this situation into
consideration, by providing some pro-
tective form of counteraction, such as
arecharge system during construction.

Settlements of floor slabs on grade

Thistype of problem and the resultant
distress of cracking, uneven surface
(with mobility problems for in-house
equipment, etc.) is unfortunately fairly
common because of lack of attention
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to design and construction details. It
isimportant therefore to know where
problems could occur. Slab on grade
type of construction should only be
considered if some settlement can be
tolerated. But to accommodate settle-
ment, without distress, the concrete
dab(s) on grade should be placed
structurally separate from any portion
of the building walls and columns,
with construction joints at spacings
determined by established experience.
Slabs on grade should also be placed
on an engineered base course and
designed for the wheel loads which
they have to carry (in Warehouse type
structures for example). If settlement
reaches unacceptable levels, it may be
necessary to replace the slab, although
in some cases such slabs can be raised
and relevelled by low pressure grout-
ing methods (or “mud-jacking”).
Thistype of problemis of particular
importance to recognize from the
standpoint of its varied pattern of
distress and its common occurrence as
the subject of either aclaim or litiga-
tion.

There are other case histories which
could be quoted from the standpoint
of lessons learned. Space restrictions
(and confidentiality matters) do not
permit their coverage herein. To some
extent, however, lessons associ-

ated with them are embodied in later
sectionsin this paper. As ageneral
statement, make a point of learning
from the experiences of others, not
only from successful case histories
in the published technical literature,
but aso from situations where things
have gone wrong and were resolved
through some form of resolution pro-
cess. And keep in mind that geotech-
nical problems which have become
subjects of litigation are, understand-
ably, not common in the geotechnical
literature.

Dispute resolution — unexpected
consequences

Unfortunately there are instances
when despite al effortsto resolve a
dispute by negotiation, resolution has

to be sought by other means such as
Alternate Dispute Resolution (ADR)
methods, with resort to litigation
being generaly the least preferable.
The advantages of ADR methods over
litigation are alluded to in the next
section herein. Several case histories
are presented in this section which
describe situations where unexpected
adverse consequences resulted from
litigation procedures.

Settlement experienced by a hockey
arena

Thisinvolves a hockey arenain Rus-
sell Township, Ontario, which experi-
enced unacceptable settlements.

The Arenawas of conventional design
and located in an area characterized by
soft, lightly preconsolidated sensitive
clay, (known as Ledaclay) overlying
granular till and limestone bedrock.
The clay has areputation for dramatic
consolidation and resultant settlement
when loaded above the preconsolida-
tion pressure (e.g. Burn and Hamilton,
1968). Based on geotechnical studies
carried out initialy in 1974, the foun-
dation support selected was end-bear-
ing pilesfor the building with interior
concrete floor slabs carried on a thin
lift of engineered granular fill used to
raise grade. Construction was com-
pleted in 1975 and up to about 1979
the grade-supported elements experi-
enced settlements which were accept-
able. However, by 1984, differential
settlements of floors relative to the
pile-supported elements had signifi-
cantly exceeded design expectations.
In the course of a mandated structural
inspection of the Arena by a structural
team which included a geotechnical
engineer, the Owner requested an opin-
ion on the cause of the settlement. The
initial assessment by the geotechnical
“inspector” focussed strongly on only
the clay and surcharge loading from
fill used to raise the grade. This set off
atrain of events which progressively
fed on each other and unfortunately led
to initiation of litigation by the Owner
against the original design Geo-Con-
sultant.
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Two detailed geotechnical investige-
tions were carried out by the defending
Geo-Consultant, onein 1990 and a
second in 1994, as described in Matich
et Al, 2007. At the same time, precise
settlement surveys were initiated.

The defendant Geo-Consultant also
commissioned independent expert
hydrogeological studies of groundwar
ter conditions in the Russell Township
area, together with aforensic study
and overview of the evidence relating
to the distress. The resultsindicated
that the cause of the settlement was a
significant lowering of the groundwa-
ter table in the area by pumping from
wells for town water supply purposes.
By thistime, however, litigation was
already under way involving lawyers,
insurers, and a variety of independent
experts.

From a performance standpoint, the
evidence was clear that therink slab
had settled uniformly. However, in the
administration area, (Iobby, dressing
rooms, concessions, etc), masonry
partition walls supported on concrete
slabs on grade had suffered damage.
This raised a significant question as to
why this difference in performance. A
geotechnical study of the granular fill
in this areawas carried out. The results
suggested that the settlement was
possibly caused by inadequate com-
paction of the fill. This implicated the
second geotechnical Firm which was
responsible for geo-monitoring during
construction. In 1985 the concrete slab
and internal non-bearing partitionsin
the Administration area were removed
and replaced at atotal cost of about
$50,000. Settlement of the replacement
floor slab area continued unabated.

In terms of overall remedial mea-
sures, structural engineering special-
ists were engaged by the Owner to
study potential long term options. Not
unexpectedly, they were influenced by
the conclusive evidence for continu-
ing settlements of the grade-supported
concrete slabs, including the extensive
documentation from the geotechni-

cal investigations which was zeroing
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in on the usual “suspect”, namely,
consolidation of the Leda clay, abeit
without explaining conclusively asto
the “why” ? The structural engineers
assessment of potentially feasible
remedial methods was qualified by the
underlying principle that any sup-
port of the floor slab on the existing
subsoil, including the sensitive clay,
would involve a degree of uncertainty.
Three types of repairs were indenti-
fied, namely:

a. Structural slab with grade beams
and piles

b. Light weight fill with slab replace-
ment

c¢. Urethane foam injection under the
slab.

Estimated costs were approximately
$2,000,000; $1,500,000 and $250,000,
respectively, with structural rehabilita-
tion recommended by the geotechnical
“inspector” asthe only viable option.
In thisinstance, only minor remedial
work was shown, by the original Geo-
Consultant, to be required.

Several factors are significant to this
discussion asfollows:

i. The geotechnical studies by the
geotechnical “inspector” Firm
were unfortunately deficient in
anumber of respects; (@) they
focussed only on the Arena site
without considering the geological
and subsurface conditions in the
site environs (the most important
deficiency in this case); (b) they
did not appreciate that piezometers
were indicating that the clay was
being consolidated from the bot-
tom up; (c) they did not notice that
settlement had also been expe-
rienced by houses in the Town-
ship of Russell; (d) they failed to
appreciate that site conditions had
changed since the original inves-
tigation, particularly with respect
to aregional drawdown of the
groundwater table due to pumping
(for water supply purposes) from
the granular till formation underly-
ing the clay. Large scale pumping

began in the mid-1970’'s and was
discontinued in 1989 when a mu-
nicipal system was installed.

ii. The settlement of the Arena
stopped after pumping was discon-
tinued. It was agreed among the
parties that if no further settle-
ment occurred in the following
six months, the case would be
resolved through a minitrial.

iii.In practice settlements did cease
and appropriate resolution was
reached through a minitrial in
November, 1994 which lasted
only two days. The Judge report-
edly had first-hand experience in
construction, and had requested
ameeting on-site with technical
representatives of both parties, in
advance of the minitrial.

A number of important lessons derive
from this case:

» From the standpoint of the geo-
technical “inspector”. Undertake
such an assignment with care and
realistic assessment of professional
experience and capabilities to do
so. Make sure that facts that you
base your findings on are correct,
and that your work is carefully
checked and peer reviewed. These
areimportant principlesin all geo-
technical studies, and even more
so where forensic dispute resolu-
tionisinvolved.

 Itisof someimportance to note
how a geotechnically straight
forward project such as this one
can “go wild” and have significant
unexpected adverse consequences,
including a heavy commitment
on the part of the original Geo-
Consultant in terms of time of
senior personnel spent against this
unwarranted claim and high non-
recoverable costs to defend itself
together with potentially perceived
loss of professional reputation.

* Animportant lesson learned is that
this dispute could have been re-
solved from the beginning without
resort to litigation.
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e The merits of the mini-trial method
of ADR for apractica technical
matter under a presiding Judge
with relevant experience, was
demonstrated.

“Fireman to therescue’ type
assignment

This summary focuses primarily on

lessons learned by the participating

Geo-Consultant. It illustrates pitfalls

which can be encountered through

limited involvement in a potential
dispute situation. A more detailed
technically related account is given by

Rowe and Seychuk (1995).

A young geo-engineering consultant

received an “SOS” call from aMunici-

pal Consulting Engineer stating that
construction of a sewer was experi-
encing wet ground conditions during
trench excavation and that assistance
was urgently required. Without hesita-
tion, or any previous involvement in
the subject project, the keen young
engineer proceeded to the site. The
engineer’s expeditious participation,
in a satisfactory design resolution of

the problem, unfortunately became a

“Horror Story” as discussed |ater.

Upon his arrival on site he noted that
the base of the trench excavation in
silty to sandy soil wasin a*“quagmire’
condition with only dewatering (sump
pumping) in use for groundwater
control. Furthermore, examination of
available records indicated that the
invert of the sewer had been lowered
below the depth of available geo-
technical information. The “rescue”
engineer requested additional bor-
ings and piezometers to depth. The
Constructor negated this requirement
on the grounds of time constraints

and instead excavated atest pit which
could not be taken to the necessary
depth because of the high groundwater
“soupy” conditions.

After aproper wellpoint system was
agreed upon and employed, the dis-
turbed soil in the trench problem area
was able to be removed and replaced
with lean concrete to invert level.
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Dewatering to below invert level was
maintained throughout the remainder
of trench excavation operations, along
the sewer route, but the Construc-

tor objected (on the basis of cost

and workability issues) to the use of
well-graded granular material for the
trench bedding and insisted on “clear
stone”. The geotechnical engineer did
not agree with this on the grounds that
the surrounding sandy silt subsoil fines
could migrate into the “clear” stone
and cause settlement of the pipe. The
Prime Consultant came up with acom-
promise solution with the use of gravel
but with a filter fabric “wraparound”
to prevent soil fines migration into the
stone around the pipe and detrimen-
tal impact on basal ground support.
Trench excavation and pipeinstalla-
tion continued in that manner (with
“prior” wellpoint dewatering) along
the route. The geotechnical engineer
monitored construction operations for
ashort whilein the problem area, and
the Municipal’s engineer then took
over all site monitoring and compli-
ance responsibility.

About ayear after completion of con-
struction, severa “sink-holes’ devel-
oped beneath the roadway surface at
locations where the Geo-Consultant
had not been involved. The site Devel-
oper initiated alawsuit against all par-
tiesinvolved — including the “rescue”
engineers consulting organization,
whereupon the Constructor and Prime
Consulting Engineer “combined” their
defence forces. Inits“lone” defence,
the “rescue” engineering Firm carried
out extensive field and laboratory test-
ing that conclusively showed that the
filter fabric was effective in prevent-
ing soil fines migration into the clear
stone at the failure locations where the
natural subsoil was coarser grained
than at several other nearby locations
tested where the surrounding soil was
finer grained and where no failures
occurred.

So at thetrial, the basic issuesin the
dispute “boiled” down to:

a. Whether the failures were the result
of inadequate design and selection
of the filter cloth;

b. Or whether they were related
to movement of the subgrade
soil through tears, or open gaps
between the geotextile sheets (con-
struction related).

The “rescue’ Geo-Consultant argued
alternative (b) while the Construc-
tor/Prime Consultant took position
(8. Notwithstanding the compelling
presentations by the Geo-Consultant’s
Team, the Judge concluded that:

e The geotextile permitted migration
of the natural soil through it and
should not have been used;

» Therewas no evidence of inade-
quate overlapping, or the presence
of gaps or tears in the geotextile.

e The“rescue” Geo-Consultant gave
opinions based on inadequate
information and did not stress the
importance of, borehole investiga-
tions, but relied on a shallow test
pit which did not go down to at
|east sewer pipeinvert level;

* If the Geo-Consultant was pressed
to proceed without adequate
subsurface information, he should
have either refused to do so, or
written a qualification report stat-
ing that his opinion is provided on
insufficient information, together
with a clear warning of the risks
involved; and

The Geo-Consultant did not give
adequate instructions to the Prime
Consultant, or the Contractor, on
good practice procedures for geo-
textile installation prior to leaving
the site.

Based on his findings, the Judge ruled
that there was no evidence that either
the Contractor or the Prime Consultant
was negligent. The Geo-Consultant
was therefore solely liable for all the
costs in conjunction with the damages
incurred, including associated L egal
and Expert witness costs.
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The lessons learned from the Geo-
Consultant’s involvement in the proj-
ect can be summarized as follows:

e If youarecaledtoassistinsucha
“rescue’ problem consider care-
fully whether or not to undertake
the assignment. Seek direction
from a senior colleague(s) who
has more experience in dealing
with the various parties involved
in such situations. If the decision
isto proceed, try to obtain (at the
outset) liability indemnification
for the provision of your services.
Alternatively, as a minimum, get
your professional liability limited
to aquantum not to exceed your
fees on the assignment;

* Do not provide an opinion or solu-
tion based on inadequate base
information.

 If indoubt, present a safe conserva
tive solution.

 If obliged to accept a compromise
or expeditious solution, which in
your opinion cannot be technically
substantiated, state this clearly in
areport, together with the risks
involved;

e Document major points of discus-
sion and opinions provided at
meetings and during telephone
conversations;

* Insist on being allowed to continue
monitoring the whole of the geo-
textile installation operations. If
not permitted such ongoing moni-
toring, provide written detailed
instructions to the Prime Consul-
tant regarding proper geotextilein-
stallation procedures, together with
the provision of a departing “non-
involvement” statement clearly
absolving youself of liability;

» Last, but not least, it is stressed
(particularly for young Practitio-
ners) that direct assistance on site
by a senior colleague(s) experi-
enced in dealing with designers
and contractors, isimportant.
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Defensive measures

An obvious defensive measureisto
ensure that geotechnical work is accu-
rate, to a high standard of care, and
adequate for the needs of the end-user.

Whereas avoidance of formal dis-

pute resol ution activities should be

the priority, younger members of the
geotechnical profession should also be
aware of such methods since despite
all precautionsthey arelikely to be
encountered. Geotechnical Engineers
in consulting practice, and in Owners
or Contractor organizations, should

be encouraged to incorporate into
contractural arrangements, appro-
priate provisions for resolution of
disputes by ADR methods. In a sense,
this becomes a significant defensive
measure. ltsvalueto al partiesis dem-
onstrated by an example where such
provisions were made in a contract and
where dispute resolution was achieved
by application of “reverse engineering”
(Fielding et Al. 2012). The various dis-
pute resolution methods are covered in
the literature (e.g. Naismith, 1986 and
XL Insurance, 2004) and are therefore
not detailed herein except to men-

tion that they include ADR Methods
through organizations such asthe ADR
Ingtitute of Ontario (ADRIO); PWC's
Contract Disputes Advisory Board
(CDAB); and the International Dispute
Adjudication Board (IDAB), aswell as
minitrials and comprehensive litiga-
tions. The Authors have collectively
been involved in all of these Methods
and consider that active participation
by suitability qualified geotechnical
engineers in organisations such as
ADRIO and IDAB has considerable
merit. Itistimely to also keep in mind
the important role played by experi-
enced members of the legal profession
in the use of the ADR Method because
of thelegal issuesthat are generally
associated with dispute situations.

The value of professional liability
insurance as a defensive measure
iswell known to Geo-Consultants.
Some Firms elect to be self-insured.
In most cases, however, Geotechnical

Consultants obtain insurance through
Insurance Companies. As might be
expected, such Companies see first-
hand the problems that their Clients
encounter, in the process of defending
them in litigation proceedings. In the
case of XL Insurance, it makes avail-
able to the Insured copies of excellent
publications such as the 2004 “ L es-
sonsin Professional Liability, A Loss
Prevention Handbook for Design Pro-
fessionals’. Such a document covers
the many areas important to lowering
exposure to claims and the best meth-
ods to prevent or mitigate claims.

Some Authors cover the insurance
aspects, e.g. Naismith; XL Insurance;
ASFE and self-insurance which can be
referenced in the context of “recom-
mended to at least know about” for
younger geotechnical engineers. To
guote from XL Insurance (2004),
“First try to resolve your dispute
through one or more of the non-adju-
dicative DR procedures. These include
mediations, mini-trials, settlement
conferences, and advisory arhitra-
tions. In these procedures participants
work to solve their own problems
rather than place their collective fates
in the hands of someone else.”

For firms engaged in geotechni-

cal consulting it is, for all practical
purposes, essential in this day and age
to have professional liability insurance
coverage. It isamandated require-
ment, for example, for a Certificate

of Authorization and designation of
Consulting Engineer status by Profes-
sional Engineers Ontario. Some client
organizations require that a contract-
ing party maintain, at its sole expense,
minimum substantial insurance on its
own behalf, including errors and omis-
sions insurance (sometimes referred to
as professional liability or professional
indemnity insurance), amongst other
insurance coverages. lrrespective of
how the profession got into this situa-
tion, the effect is becoming such that
insurance premiums are a significant
cost burden. Time to reflect on this
matter more and find a way out of this
dilemma.

www.geotechnicalnews.com

Geotechnical News ¢ March 2016 55



A defensive measure common to many
(if not most geotechnical reportsin
Canada at least) is the use of “fine
print” in the form a disclaimer type
section at the end of the report titled
“Statement of Limitations and Condi-
tions’ (or similar) dealing with such
topics as standard of care; use of the
report; interpretation of the report; risk
limitation; services of sub consultants
and contractors; control of work and
job-site safety, etc. Another example
of this, isthat drawings generally
include notations to the effect that the
soil conditions have been established
only at borehole locations and that
they may vary between boreholes.

An important defensive measure for
younger engineers (whether in the
consulting field or employed by Own-
ers, Designers or Contractors) isto
be familiar with in-house precedent.
This can be accessed through study of
archives, or through individual senior
representatives or internal review
boards. It begins with critical check-
ing and review of all phases of the
work on agiven project, including
the administrative aspects. Review by
external, independent expertsis also
awell-established prudent measure
whether initiated by engineersin the
consulting field or by Owners who
establish Advisory Panels or Geotech-
nical Review Boards, e.g. Syncrude
Canada Ltd's Geotechnical Review
Board. (McKenna, 1998). In larger
Geotechnical consulting organizations,
special mentoring sessions can also be
used to advantage.

A matter of considerable importance
identified by many authors on the topic
of dispute resolution, is communica
tion in a number of significant respects.
Firstly, in maintaining close contact
with the client and thus the project

on which service has been provided,
and then in the follow-through liaison
with the Designers, involvement dur-
ing construction in amonitoring role,
and in post-construction monitoring.
(Geotechnical Engineers associated
with organizations, other than those

in the consulting sector, may have
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good opportunities to see projects
through al of these phases). Secondly,
in recording via appropriate written
communication all relevant aspects and
discussions of the consultant’sinvolve-
ment in the project and thirdly, in the
choice of terminology used in engi-
neering reports or other project cor-
respondence. Good advice on possible
pitfallsis provided by Insurerse.g. XL
Insurance 2004 and the Lega Profes-
sion, e.g. Stieber, 1997 and the Loss
Control Bulletinsby Legal Experts
contained in Naismith, 1986. A quote
from this Referenceis of particular
interest, namely “ Problem solving in
engineering is principally by means of
numerical and graphical procedures
while problem solving in law is almost
entirely by means of words.” Signifi-
cantly, XL Insurance 2013 indicates
that communicationsissues are a
primary factor in 39% of claims count
and 29% of claimsdollars.

Various geotechnical experts have
presented standards, rules, guidelines,
or “commandments” purportedly to
assist geotechnical engineersto stay
out of difficulty but also to benefit
Owners, Designers and Contractors,
as end-users. Cases in point include
Koutsoftas, 1998, Naismith, 1986, and
Matich, 1997.

Commentary

In terms of resolution of disputes
involving geotechnical projects, it

is pertinent to note that within the
Authors’ collective experience, several
thousands of such projects have been
completed successfully, including
some where significant problems were
encountered and resolved expedi-
tiously and to the satisfaction of all of
the parties involved. A comparatively
small number of projects became
contentious with potentially serious
conseguences and required resolution
by ADR methods or, in the extreme,
resolution through litigation. The
Authors believe that this experience
is probably representative of othersin
consulting geotechnical engineering
practice in Canada.

Comments by way of summing up are
listed in brief below.

i. Effective communications with
the End-user: Thisisimportant
particularly in the early stages.
Ideally, it should continue through-
out the service life of aproject.

ii. Research the site background: A
good understanding of the lo-
cal (site) and regional geology
together with the history of the site
and environsisvital.

iii. Scope of the Site Investigation:
This should be adequate enough to
investigate site features reflected
in the geological and historical
assessments, as well asthe require-
ments of the Project from design,
construction and operational
standpoints.

iv. Know End-User Requirements:
Applied Geo-technical engineer-
ing isgeneraly not carried out in
isolation but for a specific end use.
It isimportant to know the design,
construction, and operational
aspects of a Project (as applicable)
and the particular characteristics of
the many end-uses to which geo-
technical engineering is applied.

v. Know Specialized Techniques:
These interface with applied geo-
technicsin awide range of ways.

vi. Maximize Involvement: Take
advantage of every opportunity
(preferably through direct means
such as work on specific projects)
to learn about the various end-uses
to which geotechnology is applied.

. Adequate Documentation: It is
of vital importance to cover all
aspects of applied geotechnical
engineering on a given project
with appropriate documentation,
obviously in the contractural terms
of reference, but also in al other
steps throughout involvement in
the Project.

viii. Technical Findings: Ad-

equacy and accuracy of the facts

are obviously essential, as are ap-
plication of appropriate analytical

Vi
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techniques tempered with expe-
rience-based judgement. To the
extent possible, liaise with parties
who will use the report data, e.g.
Owner, Designer, Contractor, etc.
Check and recheck terminol ogy.
Include carefully considered con-
clusions and, only where clearly
appropriate, make a qualified rec-
ommendation by providing arange
of solutions with a corresponding
degree of risk, from the stand-
point of the geotechnical factors
involved. To the extent possible,
follow up with the end users.

iX. Checking and Review: The value of
this at al levels cannot be over-
emphasized. A good internal
review policy isimportant, asis
independent peer review where
warranted. However, checking and
review at the levels where factual
datais generated and analytical
work is carried out, is fundamen-
tal.

X. Administrative Factors. In the con-
text of running a business, these
are obviously important. So are
aspects of staff training and techni-
cal issues such as establishing
standards, operating manuals, etc.

xi. Potential Problems. Exercise
preventative vigilance. Ensure
prompt, constructive attention if
they occur.

xii. Alternate Dispute Resolution
Methods: Know them and encour-
age their inclusion in contractura
arrangements.

Xiii. Expert Evidence: If involved,
obviously be well-prepared not
only in terms of the technical
aspects, but also in how to com-
municate effectively in alitigation
setting. Be fair and objective.

xiv.Continuous L earning: Stay abreast
of developments and diversify ex-
perience. But also remember that
applied geotechnical engineering
isaservice. Itisonly successful if

GEO-INTEREST

the project to which it is applied
is successful. Therefore learn to
cooperate with the other parties
involved to achieve this objective.
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Public Release of SVOFFICE™5/GE — GeoEngineering Software Suite

Introducing SVOFFICE™5/GE. This
release has been in devel opment for
seven years and builds on the suc-

cess of our previous SVOffice™ 2009
product and provides the power of

the FlexPDE® finite element solu-
tion engine to produce 1D, 2D, and
3D models. The suite offers a geo-
technical and a geoenvironmental
application focus and is well suited for
solving complex flow and contaminant
transport models.

The SVSLOPE® dlope stability
analysis package has been improved
and can now create 3D models of
increased complexity...due in part to
the addition of SYDESIGNER™ to
the SVOFFICE™5/GE suite. SVDE-
SIGNER™ is anew 3D conceptual
modeling and visualization software
package that istightly integrated
within the GE suite and allows for
rapid prototyping of complex 3D
geometry and geotechnical designs.
Volumes can be calculated or high-
quality representations of staged
geotechnical construction/excavation
activities can be produced. Geometry
output is used to produce 2D and 3D
models within your SVOFFICE™5/
GE projects taking multi-dimensional
modeling and visualization to awhole
new level.

The entire suite of SVOFFICE™5/GE
modules also take full advantage of
anew and improved graphics engine
that provides faster representation and
viewing of complex 3D models.

Further enhancements include the
new SVSOILS™ package. For-
merly known as SoilVision®...
SVSOILS™ contains data on over
6,200 soil-water characteristic curves
and provides numerous theoretical
methods of estimating the soil-water
characteristic curve (SWCC) or the
unsaturated hydraulic conductivity
curve. It isfully integrated with the
SVOFFICE™S5/GE product suite
and features an entirely new charting

engine and a simplified user interface
that significantly speeds up workflow
while still supporting the features that
made its predecessor so popular.

SVFLUX™GE is designed to model
groundwater seepage in unsatu-
rated or saturated soils and rock. It

is offered as a comprehensive 1D,
2D and 3D finite-element program
for calculating steady-state and
transient-state groundwater flow. The
package includes powerful features
such as automatic mesh refinement,
climatic coupling and calculation of
actual evaporation from the ground
surface. When fully coupled with
SVHEAT™GE, itistheworld's
premier package for analysis of earth
Covers.

SVHEAT ™GE is designed for the
calculation of conductive and con-
vective heat movement in frozen or
unfrozen soils. It has the ability to
handle building foundations, pipelines,
or thermosyphons and the input of
detailed climate weather station data
to calculate the influence of atmo-
spheric conditions. The impact of
climatic conditions can be determined
through an advanced snow boundary
condition.

SVCHEM ™GE is able to model
contaminant transport through the
saturated and unsaturated soil and
rock zones. Simple particle tracking
may be performed as well as modeling
the processes of advection, diffusion,
adsorption, decay and density depen-
dencies. SYCHEM ™GE isalso able
to refine the solution mesh based on
any problem variable. SV CHEM ™GE
is applicable to geotechnical, geoenvi-
ronmental, mining and hydrogeol ogi-
cal-related projects.

Full coupling of SVFLUX™GE and
SVCHEM ™GE can perform advec-
tive analysis. The automatic mesh
refinement is particularly useful for
accurate solution of models with a
moving contaminant front.

SVAIR™GE can be used to model
dissipation of pore-air pressures and
vapor infiltration in unsaturated soils.
Saturation levels may be imported
from SVFLUX™GE. Simple steady-
state as well as transient-state models
can be created. SVAIR™GE can be
applied to geotechnical, civil, hydro-
logical, and mining engineering
projects.

The following key features and
enhancements are noted:

 NEW SVDESIGNER™ 3D
Conceptua Modeler

* New SVSOILS™ Database

* New High-Performance Graphics
Engine

* New SVOFFICE™5 Manager

» Advanced Model Coupling

» Exclusive Advanced 3D Multi-Di-
rectional Slope Stability Analysis

» Automatic Mesh Generation and
Refinement

e Comprehensive Probabilistic
Analysisin SVSLOPE® and
SVFLUX™

o Spatially Varying Material
Propertiesin SVSLOPE® and
SVFLUX™

e World Class Support

We invite you to take SV OFFICE™5/
GE for atest drive. Contact us through
our website at Wwww.soilvision.com

SVOFFICE, SVSOILS, SVDE-
SIGNER, SVFLUX, SVAIR,
SVCHEM, SVHEAT are trademarks
of SailVision Systems Ltd. SV SLOPE,
SoilVision are registered trademarks
of SailVision Systems Ltd.

FlexPDE is aregistered trademark of
PDE Solutions Inc.

SoilVision Systems Ltd. is a soft-
ware development and geotechnical
engineering consulting firm and was
formed in 1997 to software tools to
meet the needs of geo-professionals
modeling the behavior of complex
saturated and unsaturated soil systems.
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