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sYNoPSls '. Geotechnical engineering provides the vital irrput for de
foundations which is of paramount rmportance for ietiability
perforntance of civil engineering structures. The paper presents,a di,
csn how modern field investigation techniques and in-situ testinq be

design. A carefully planned and properly executed investigation can
a greater degree of confidence in the design in ac\dition fo c<tsf effectj

INTRODUCTION

by a thorouglt iaboratory testing programme can revoluilonhe dation

n o f
the

ar'l t tn

sult in
ness.

The successful prediction of foundation performance depends largely on thl abil ity of the
designer to evaluate the geotechnical parameters that control ther erngineerinj behaviour of
lne suucessrul preqlcllon ot tounoatlon pefiormance depends largely on thl abil ity of the
designer to evaluate the geotechnical parameters that control ther erngineerinj behaviour of
soil. In the current scenario of fast track projects in the infrastructure and indLstrial sector.
there is a greater responsibil i ty on the geotechnical engineer to develop reliable and
economical designs involving heavier loads and diff icult soil conditions

CHALLENG|ES TO THE MODERN GEOTECHNICAL ENGINEER

M ulti-Disci pl i n a ry De m a nds

Geotechnical engineers have a vital role to play in solving some of the world,s mostpresslng problems of space uti l ization, transportation sectoi, c:onstruction ln .r"rr Wit.,
d i f f icul t  soi l  condi t ions and developments in the Himalayan regicn (Gopal nbniun,- ig96;
In doing so' they have to expand their practice weil beyond traditional ;"i i  ;E;i,;r i i",, 

"i 'Jearth sciences into newer areas and develop an understanding of relatedurfido-rrOi";lr- 
-

The geotechnical engineer of today has to interact with profr:ssional peQrs of rerlateddiscipiines sucfi as engineering geoiogists. hydrotogists, structural oesignLis] ;";;,;;;;engineers, highway engineers, environmentar engineers etc. rnere- ir l i l ;;;;;;pressure on him to generate reliable engineering solutions that account t6, varii,f-unj
t*t: requirements. Interaction with professionats of these uunorr tr'rfiriur., ,,tmperative.for a greater understanding of the technical requirements. There i[ ;[; ;;;";t 0 m e K e o t h e r p r o f e s s i o n a | s a w a r e o f t h e n u m e r o u S u n c e r t a i n t i e s t l r a t d o
prec i rc t io r - l  o f  so i l  behav iour  

L r  r . '  I  rL ' r r r rEr  uur  u r  ruer  (u l t l r les  l l l a l  qog In t  9eot€rchn lca l

The A,pr;-cactl

f : , : :1: '  . iJ  
be responslve to susp tough clenrairds ihe geotecnnr(rai  eng neei  r rust  , . , .J i . ) i  , -Jyr-r i ' i ' r r*) ' .1.-  a i . r i l  t lexible apprcach that caters ro each specir lc requiremeit  A.  broper c i ior . '_c f  i t r ' re ; . iea t l l i l  i ec r - l i l l qu . r  and ana iy t i c : i  n re tho ls  to  re : l rs t rca ' i l l , l  mor je  j ' t# ; ; , ; , ; : - .  ' ;
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essential for generating designs that are reliable, economical and practifal in addition tobeing amenable to speedy construction. lt is also essential to ensure tfrat the structurebuilt performs as envisaged and designed.

Engineering decisions are also influenced by field studies, srrccess stolies and failuresbacked up by sound professional judgement. Peck (1gso) acJvocates 1-fat research andpractice should concentrate on investigation of non-quantifierble factors lbeyond{he-text-book situations) rather than on analyti&l studies. Hoeg (1gg:z) warns aparnst excessivereliance on complex computer programs without 
"ppr""Iating 

fffe 
"rao.i"p"o 

assumptionsor l imitat ions.

It is in this context that a carefully planned site investigation is an importpnt pre-requisitefor all civil engineering, projecti-'1A thorougn g!;tecnnicat invesfrjatpon with proFrerinterpretation of data is the basis for safe ano ltadte structures;. (Sanja! $upta, 1g93). iln-sltu tests, which form an integral pa{ of a modern geotechni,:.'t inu"ri,gafion programrre,add the extra push that is required to enhan.u i'h" level ol' reliabiliiy of geotechnicalprediction' sufficient field tests backed up by a oetaiLo laborartory t"rting programme ondisturbed and undisturbed soil samples'are essential to develop roir p"rumeters thratreflect the in-situ condition of the substrata.

SUBSURFACE INVESTIGATION PROGRAMME

Field lnvestigation

Fig.1 : Geotechnicar Investigation in a Lake at Gwarior
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Fig. 4 : Pile Load Test in Progress for a Flyover at Jai

L.aboratory Testing

The field investigation should be supplemented by a dletailed
laboratory testing programme. Fig. 5 presents photograph,s of a
testing laboratory. The purpose of the laboratory investigation is to :

and comprehens ve
modprn geotechnical

( i )
( i i )
( i i i )

Verify field classifications
Def erm i n i ng strength, consolidati on and permeabi I ity clrerracteri sti
Assessing long term corrosion effects.

Consol idat ion Test

Triaxial Testing of Soils

Chemica lAna lys is  o f  So i l

r . ( r . l t  I '

Fig. 5 : Photographs of Modern Geotechnical resting Labofatory
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Fig. 6 : The Khalsa Heritage Memorial Complex at Anarndpur Sa$ib Punjab

below the founding level This meant that a blank borehole was dril led to the founding
level and the various tests were started below this level. Tfris; included $PT and saml:le
coliection in boreholes, the pressuremeter tests as well asi the static Qone penetration
+ ^ ^ + ^
TUJ I . J ,

After review of the site conditions and loads at foundation le'yerl for the vdrious structui't:s
the iollowing scope of work was finalized for the field investigation -

(i) dri l l ing fifteen boreholes to 30 to 40 m depth in order to determine site stratigrapt'r, '
and to collect soil sampies for iaboratory testing ,

i t i \  ooirduct ing f i f teen stat ic cone penerratron tests belcw t l re founding level ,  and

(r t r l  performrng pressuremeter tests at  dr f ferent depths at  f ive locat ions

!n ac0rtrc i r  f ie ld and laboratory CBR tests Proctor compactron tests etc.  were also dcne
f;: earth v,,ork and compaction control.

i
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