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ABSTRACT

Carbonat= soils are extensively encountered on the ocean
floor both in the desp sea and continental margin. Ffngineering
behaviour of carbonate soils has been = subject of study only
in the recent past. Attempts hsve be=n made to correlate the
variation in engineering properties of carbonate scils with quan-
tity of carbonate material present paying scant attention to its
form of existonce. From a review of literature pertaining to the
engineering behaviour of submarine fine grained carbonate soils,

one can discern that threz types of behavicur have been encountared.

i) Carbonate matcerials are present as cementing material and
deposits exhibit & behaviour similar to that of overconso-
lidated clays.

ii) Carbonate materials are present as inert material and
deposits exhibit a behaviour similar to that of normally
consolidated clays.

iii) Carbonate matrrials are present in large quantitites as
inert materiel and these deoposits alsno sxhibit ovorcon-

sglidation behaviour.

These are only infercnces based on insufficient information
concerning macro-behaviocur. For establishing clearly the influsnece
of the presance of carbonate material on engineering bzhaviour of
fine grainsd soil, a laboratory test programmc encompassing a study

of both macro-properties as wzll a5 micro--structure was designed
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for which tho following soil-systems were used :

i) an undisturbad fine grained carhonate soil From of f the West
Coast of India and
ii) labcratory preparad carbonate soils obtained by
(2) sequential permesation of constitusnt solutions (of cal-
cium chloride and sodium carbonate) in hand-remoulded
specimens of kaolinite to achieve the presencn of
calcium carbonate as cementing material,
(b) mixing reagent grade calcium carbonate powder with
kaolinito to achieve the presence of calcium carbonate
as inert material in guantities similer to thaose achieved

in (a) above, and

(c) precipitating cnalcium csrbonate in kaolinite slurry to
achisve the presence of calcium carbonate in a manner

similar to that occurring in nature.

To determin~ theo nature of carbaonate material presont X-ray
diffraction patterns, grain size distribution curves, scanning
plectron micrograph s itterberg limits and shrinkage characteristics
of this soil_system were comparad with thos» of their raspective

non-carbonats componants.

To determine the engineering behaviour, permeability tests,
consolidation tests, van: shear tests, consolidated drained direct
choar tests, conveintional consclidated undrained triaxial compres-

zion tests and multi-stsge consolidsted undrained triaxial compression
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tusts on thes~ soils were conducted. Results of tests on carbonate
soils werr compared with those from tests conductad on their res-~

pective non-carwonate components.

Th - inveotigation carried out to study the nature of carbonetn>
material shows thnat in undisturbed fins graincd carbonete soil
c-lcium carbonate exists in large guantities (47 - 55 percent) in
the form of in=rt non-sknletal nendle and rod-like particlos.
Similar particles w=sre formed when calcium carbonat, wes precipi-~
tated in kaolinite slurry. Through successive permeation of con-
stitusnt solutions only small quantitirs (about 3 - 5 percent) of
calcium carbonats could be deposited. Fven though ~xistenco of
such amounts could not bo obscrved in Scanning Elactron Micrographs
(SEM), from th2 macro~bohaviour one can conclusively infer that

carbonate material did exist ss cementing material.

Laboratory invastigation carried out to study the enginecring
behaviour reveals that
(a) consolidation and shear behaviours of both undisturbed fine-
grained carbonete suil and soil obtained by precipitating
calcium carbonate in kaolinite slurry aro similar. They
~xhibit behaviour typicel of normally consolidated clays.
In both soils presencs of inert carbonate material incroases

the angle of snoaring resistoence, # =and permeability,Kke.

(t) Soil obtained by successive permestion of calcium chloride
and sadium carbonate solutions in kanlinits oxhibited a
behavicur, which is totally different from that obscrued

above. Rosults from cunsolidation tzsts show that they



vii

exhibit quasi~preconsolidation prassures. Presence of carbo-
nate materisl decreases the permeability significantly.
Stress-strain behaviour is also indicative of relatively

brittle material.

Through this study, the influesnce of form of existence of

calcium carbonste on onginssring brhaviour has been highlighted.

Focussing attention on theo enginersring behaviour of fine

grainzd carbonate soil from of f thz West Coast of India, the

present study reveals that

(i)

(ii)

(iii)

thz ratio of measured to predicted value of permeability
using Kozeny-Carman equation is very similar to the ratio

obtainad fur terrestrizl kaolinitic soils.

the compression index, CC, is higher than that predicted

for terrestrial souils havimg the same liquid limit.

the effective angle of shearing resistance, @, is found
to be highor than that predicted using the relation with

plasticity index for terrestrial normally consolidated suils.

A rationalized procedura for multi-stage triaxial testing

has been avolved and its applicability in submarine suils haS beon

verifiesde.
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