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INDIAN GEOTECHNICAL SOClETY

GEOTECHNICAL ENGINEERING MESSAGE TO
OWNERS, Achmzcrs AND
DEsIGN ENGINEERS

To ensure the success of your project, the design team should have a geotechnical
consultant who will plan and conduct scientific sub soil investigation programme,
e physical and engineering properties of the sub soil strata and
recommendi

) S le type of sub structure system

(b) founding depths of the system

(c) allowable loading intensities on the sub structure

@ ground improvement if needed

(e) soil parameters both static and dynamic (in relevant proyects only) to be

~ considered in the structural designs
1), llquefactron susceptiblity in case of projects in earthquake jprone areas
(g) precautions to be taken during the construction stage and
(h) if found necessary, monitor the behavior of the sub structure after the
commencement of the project
() geotechmcal de51gn of earth structures, if any, etc.

For a smooth execution of the project, the IGS recommends that:

(@ A geotechmcal consultancy ﬁrm should be selected based on the.
geotechnical, professional and administrative competence of their
executives as well as their experience with the geology of the area and
- :similar types of projects.:

(b) Apropcrscope of services should be developed with the full participation
ofithe geotechmcal consultant other approprtate deSIgn team members
“and the owner. '

(¢) A reasonable fees should be negotlated to ensure proper mvolvement of

@A suitable contract agreement mcludmg code of conduct and lrablltty
clauses should be executed.

SELECTION PROCESS

and offers both
sd be selected for

( i k ) 1nvest1gatlon programme ot
ensuring proper services.” h
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The quality of geotechnical services can make the difference between your
projects success and failure.

Qualifications Based Selection (QBS) system ensures quality services from the
consultants. The QBS process begins when you obtain recommendations from
colleagues and design professionals, among others to identify candidate firms.
Invite each to submit a statement of qualifications and references.

After you have completed your review identity two or three firms who are most
qualified and experienced. If necessary interview representatives of the selected
firms. J udge how much concern each has about the risks your ass1gnment could
impose. Be warned about those who will be ever ready to accept any conditions
you impose, as those who do not care for their own risks cannot be relied upon
to care for your risks. After the interviéw select the one w1th whom you feel
most comfortable, using the following criteria:

% Technical Competence; educational qualifications, knowledge of and
experience in the geological and geotechnical conditions i in the project
area.

Management Ability

Availability of resources

Professional independence and integrity
Fairness of fee structure

¥* ¥ * *

With the selected firm, develop a scope of ‘geotechnical services and negofiate
suitable fees.

The role of the finance manager of the project is very cruc1al A short message
to the financial managers is given in Annexure A. ‘

SCOPE OF SERVICES

Developmg a scope of services is the most important element ofa geotechmcal
engineering assignment. The best scope of services is the one developed with
the full participation of the geotechnical engineers, other appropriate; design
team members and the owner. Given the opportunity, each geotechnicalengineer
firm. would. -suggest different scope of services for any given project. Let the
geotechnical engineer explain the alternatives available along with the reasons
and the cost associated with each. A recommended list.of items under scope of
services is provided in Annexure B.

Very often architects and structural designers establish a. ﬁxed usually lxmlted
geotechnical scope of services in order to create a “level playing field needed to
compare various fi rms ’ fee estimates”. hitects and engineers who develop

‘these unilateral’ scopes may | be forced to accept responsxblllty and liability for

their adequacy. Moreover geotechnical engineers who participate in umlateral
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scope procurement often recommend conservative de51gn altematlves _which
may lead to costly delays rework over run, clalms and dlsputes S

geotechnical‘auditor, who'is a senior professional’ engineer having
wide: experience in‘field practice:and: not practicing as"a regular consultantor
testmg agency ‘should ‘examine and-review: all the documents records to‘ '

of ﬁeld ‘and’ lab ‘investig !
executed as per the relevant standards arid suitable test parameters have *

s establlshed
FEE STRUCTURE

There are two systems of developing a'fee structure'in case: of smaller prOJects
where the scope of services has been clearly deﬁned 1t

to large projects in addition to havmg a well deﬁned scop :
rates for individual tests and services can be agreed upon

The fee structure depends upon:
(a) scope of services
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(b) quality of services and
(c) experience of the firm

The scope of services normally has an investigation part and a consultancy part,
Be cautious of the consultants who accept a very nominal ‘investigation
programme citing their wide experience in the project area. They may even
offer their consultancy services at a nominal fee. The sub sml conditions are
never umform throughout an area. There are several instances in practice where
the sub soil properties have varied cons1derably between ad_]acent plots One
might offer very low charges as the firm has underpaid and low quallty supporting
staff who are not even on permanent basis. All this will lead to very conservatlve
and expensive design involving at times very high risk also ‘

Quallty work and expert brains do cost money. But the. proJect will benefit not
only on the technical aspects but also on the economy aspect. Cheap engineering
myarnablytends to be expensive, Common sense dictates that firms will not
generally offer their own comprehensive services to:a client who evidently is
interested in their low fees. Mutual development of the scope of services gives
you the opportunity to work with the firm you consider most qualified in"
determining what can be eliminated or modified in order to reduce fees, in the
light of your own risk management goals.

CONTRACT AGREEMENT

This is a legal document and hence has to be very carefully draﬁed Basically, it
is a contract of skill. Superfluous clauses like inclusion of methods of testing
and analyzmg will not only be futile but also: w1ll reduc he strength of the
) agreement as ~the relevant IS codes will have to be followed Prlmarxly, the contract

(a) A short descnptron of the project and its location along wrth a route map
~ and a contour plan of the site

() Lay out plan within the site

(c) Scope of services

(d) Detailed plan showing the test locations

(e) - Tests to be performed at site and in laboratory

(f) Schedule of quantities-and respective charges

(g). . The:contents:of the report

(h) Programme of work mcludmg time schedule
) Terms of | payment :
() A code of conduct

(%) Liabilities clause and

() Dispute resolution clause
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The technical report is the most important legal document which is the result of

the entire exercise. It should contain all the necessary details regarding the scope

of investigations, programme of work, codes of practice that have been followed,

test results, analysis and recommendations. A checklist for a typical report is
“given in Annexure C.,

A typical code of conduct for a geotechnical consultant is given in Annexure D.
By insisting the consultant to’ sign acceptmg to follow this code of conduct as a
part of the contract agreement you will safeguard your interests.

The geotechmcal consultant’s habxhty is normally limited to the refund of amount
of fe sipald and/or to the cost of confirmatory tests if the same are required due
to exclusive neghgence attributed to the geotechnical consultant The consuitant:
assumes no third party liability. However, the consultant might be liable for the
consequences attrlbuted to 1ncorrect/deﬁc1ent geotechmcal recommendatxons

Important documents for legal actions are the contract agreements‘and the final
report along with all the supporting documents: The individuals who have signed
these documents will be! personally responsible:and: hable for: actlon in: a legal '
case.
In Iegal parlance, the “facts™ are:

(@) Test locations and tests performed under the supervxsxon of owner’s

representative :
(b) Samples available for.inspection.
"1thologlcal descrxptlon of soils: and rocks

: ssumptions, -interpretations, analysis'and design
e,,dg In fact any negligence during investigations,

On the whole, apphcatlon of standard sknll and care is expected from a
professional irrespective of the quantum of remuneration.

Only a committed and enlightened professional can ensure avoidance of legal
cases.

“WISH YOUR PROJECT GREAT SUCCESS”
-7-




' Annexure A

A MESSAGE TO FINANCE MANGERS
OF PROJECTS

laboratory tests on the underground soil strata analysrs of all test results:;, o
and based on one’s experrence in the geographical-area and. in.similar .

sub structure system.

4. The best method to select a geo-consulta
selectlon” Apart fromthe quahﬁcatx

value, very often may not realize his ow
fees. Such a person cannot be relied u
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the structure and soil conditions.

as the precan
Frequent site v

Annexure B

SCOPE OF SERVICES

Preliminary survey comprising of a number of shallow (about 6m depth)
boreholes randomly located over the site, to obtain a general idea of soil

-profile so that the layout of the structures can be done to avoid foundation
problems. . ’

The detailed survey should basically comprise of adequate number of
boreholes suitably located at locations of important and sensitive
structures. Plate Load tests, Cone Penetration tests, Trial Pits, Electrical
Resistivity tests and Seismic tests may be planned to supplement the
borehole data. - : ;

Special investigations like dynamic soil tests, liquefaction studies,

permeability studies, and pressure meter tests may be performed for special
structures. :

The depth of investigations should be at least 1.5 tinﬁes the depth of
influence zone, or rock level, whichever is less. When a rock stratum is
encountered, the boreholes should be extended preferably to a depth of

All laboratory tests needed for-classification of soils and rocks; as well as
their strength parameters like shear tests, compression tests, consolidation
tests and compaction tests, should be performed as perrelevant standards.
Special tests like dynamic ‘

'BR etc should be done depending upon

parameters necded by the design team. R

Detailed instructions regarding any special treatments for the soil as well
st be taken during construction should be recommended.

mts 'dhrihg constfuction period and providing;reports

Compile and analyze all the test results and rccommend) ihe design

Mon"itbf the behavior of the sUbstructures after their construction. . -
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Annexure C

CONTENTS OF A GEOTECHNICAL REPORT

Introduction including the authority and the scope of the investigation
who finalized/specified the scope of investigations.

Description of the proposed project location and the geologrcal condmons
at the site. :

Details of the field exploration programme date and duration indicating
the number of borings, and other tests, their locations and depths.

Details of the methods of’ bormg, samplmg and other field tests,’

Details of the laboratory tests conducted on the soil samples collected
and the results obtained.

General descrrptron of the sub sorl conditions as evaluated from all field
and laboratory tests.” ‘

Depth of the ground water table and its varlatron

Analysrs and drscusswn of test results

Design criteria like allowable settlements. -

Calculations for determining safe bearing pressure, pile capacities etc.

“Recommendations on choice of type of foundatrons of allowable bearing
-pressure, slopé stability;: ground i improvement etc. i

‘Recommended soil parameters mcludrng their selectlon process for design
“of earth structures as well as those needed for analysrs of soil- structure

mteractlon

‘Tables containing bore logs and other field and laboratory test results.

Soil profile tables for each bore hole locanon showmg the depths and

“thickness of different soil strata along with N-values, grain size distribution,
‘natural density and water content, atterberg limits, results of triaxial test,
‘consolidation tests etc, at regular depth intervals. .

Drawmgs which include an index plan, a site plan, test results plotted in
the form of charts'and graphs, soil profiles etc.

Special precautions if any to be taken during constructions.
Limitation of the investigations should also be briefly stated.
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Annexure D

- .CODE OF CONDUCT FOR GEOPROFESSIONALS

PREAMBLE

The advice of geotechnical professional becomes very critical in several projects.
Hence, for best results, the relationship between the consultant and the client
has to ‘be based upon the moral philosophy comprlsmo of honesty, integrity,

sy and mutual confidence and respect between them. The following are

the basic principles on which the geo-professionals should conduct thelr practice.

- A WORK ETHOS
: 1,

Should carry -out the work based on relevant standards and sound

-engineering judgment.

Should confine comments only to the specified scope of work. However,
one can bring out comments on allied activities in the interests of the
projects.

. ~$hould present clearly the consequences to be expected if the professional
“judgment is overruled or ignored.

Should be personally available to provide service for the changed or

f devxated ground condmons other than those revealed from investigations.

B. TOWARDS CLIENT

1.

Should offer services, advice and assignment only in the areas of one’s
competence and furnish true information of one’s areas of qualification
and experience to concerned clients.

~.Should never accept any kind of favour from anyone which might

compromise the impartiality of the recommendations of prejudice one’s
duties to the client.
Should make clients aware of the risks and uncertainties involved in the
project as well as the consequences.
Honesty, truthfulness and unbiased recommendations shall be the upper
most values of the professions.
The results, analysis and recommendations shall be transparent, and made
available to the client, when asked for. ;
Should keep the results of investigations confidential and be made public
or published only with the permission of the owner. :
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C. TOWARD OTHER PROFESSIONALS

1. Should not try to supplant another geo-professional in any particular
assignment nor attempt to intervene in the work which has already been
entrusted to another geo-professional. ~

2. Should not knowingly compete unfairly with another geo-professional by
charging less fees below those customary for others in the profession,
 practicing in the same area. ‘

3. Should not directly or indirectly injure or attempt to injure the professional
' reputatlon or practice or prospects of another professional provided that
this rule will not prohibit the expression of technical opinion before a
“tribunal on behalf of a client.

Caution: The conclusions and recommendations given in the report may not be
final. Some elements of the project may require independent analysis in
consultation with the design engineer. Hence, the recommendatlons stage is a
continuing process. ¥ '




