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1.0 INTRODUCTION

The proper design of Civil Engineering Structure requires adequate knowledge
of subsurface condition of the site of the structure. The aim of the present
Geotechnical Investigations has been to determine the sub-soil characteristics for the
design of Foundation for multi storeyed buildings (EWS & LIG) for at Awadh Vihar

Yojana,Sector-5, Lucknow.

The investigations were carried out to evaluate the load bearing and settlement
characteristics of the soil for the design of foundation as required by the agency.

Other allied properties of soils were also studied and are reported herein in this report.

The basic consideration in the design of the foundations is that of safety,
dependability, functional utility and economy. Amongst these, tolerable settlement
and safety against shear failure are of far most important w.r.t. soil conditions.
Therefore for a safe_and functional foundation, the allowable bearing pressure is

worked out from shear as well as permissible settlement considerations.

For the evaluation of safe ultimate load bearing capacity of soil failing in
shear, various theoretical analysis and empirical formulae are available e.g. Terzaghi
(1943), Skempton (1951), Meyerhoff (1951, 1953), Hansen (1972) Chan and
Devidson (1973) etc. These formulae give value of load bearing capacity of soil as
function of shear strength parameters shape, depth, inclination of the foundation and
several other parameters. Further field tests, such as standard penetration tests,
provide empirical relationships for assessing allowable bearing pressure from ‘N-

value’.

In the present investigations, the strength parameters viz. Cohesion (Cu) and
angle of internal friction (®,) have been evaluated from the Triaxial Test/Direct shear
test, using undisturbed/Remoulded samples of various strata recovered during the
field investigations. In addition SPT test have been carried out to supplement the
results of léboratory studies. The results of field and laboratory investigation carried

out would provide the desngner the m:cessary data for evaluating the allowable
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settlements has been obtained.

The studies reported herein i.e. C, , @

u parameters, C. and other characteristics
of soil strata would provide the designer wit

h necessary data for the selection of the
type of foundation and thereby the design of the foundation.

2.0 FIELD WORK AND LABORATORY INVESTIGATIONS

2.1 Field Work

In the present case, the fi

site of U.P. Avas Avam Vikas
Sector-

eld work consists of advancing three bore holes at the
Parishad, CD-14, Lucknow at Awadh Vihar Yojana,
05 in Lucknow District as decided by the department. The borehole was of
12.5 em. in diameter. Four boreholes (Nos.1,3,5 & 6) were explored up to 20.0m

and two bore holes (Nos. 2 & 4) up to 30.0m below G.L. The field work consisted of

drilling of bore hole, preparation of bore-log charts based on field identification,

every 1.5 m. depth. Disturbed and

aboratory tests, The location of water
bore holes.

conducting standard penetration test (SPT) at
undisturbed samples were collected for various |
table was also to be observed in the investigated

2.2 Laboratory Investigations:

ent, specific gravity, bulk and dry

» Direct Shear Tests and Oedometer

Atterberg’s limits on representative dj
L)

L)

~ L)
are as follows:
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(i)  Soil Classification Tests:

These tests were performed as per IS: 2720(Part IV) 1965, Is: 1498-1970 and

IS:, 2720 (Part V)- 1970. The soil classifi

boreholes,

(ii) Bulk Density, Moisture Content and Specific Gravity of Soils:

These tests were performed as per IS: 2720 (Part-13)-1986 and IS: 2720 (Part-

were plotted to determine the values of shear strength parameters Cy and ¢,. These

values are also given in the respective bore log charts.

(iv) Consolidation Tests:




3.0 TEST RESULTS

The results of various tests conducted at site and in the laboratory are given in

the bore-log charts. The location of borehole was decided by the agency.

40  DISCUSSION OF TEST RESULTS
The results for the various boreholes are discussed as follows.
4.1 Strata and their Engineering Properties:

The soil classification according to IS classification indicates presence of four

types of strata viz. CI, CL, ML & SM. The general characteristics associated with
these types of strata are given below:

-

4.1.2 Stratum CI:

This stratum consists of silty clay with medium plasticity and also experience
high volume changes when subjected to moisture fluctuations. Sometimes a little
moisture can produce high differential settlements. This type of soil is more or less
impervious in nature. This stratum was found between 6.0 m to 7.2m in bore hole
No. 1. In bore hole No. 4, it was present at the top up to 2.5m depth, between 9.0m to
17.5m and at the bottom from 21.0m to depth of exploration of 30.0m. This stratum

was also found at bottom depth from 18.0m to depth of exploration of 20.0m in bore
hole No.5.

4.1.3 Stratum CL:

This type of soil is characterised by presence of inorganic clays of low
plasticity. = These soils have very low permeability and low compressibility. This

stratum was encountered at middlg depth., between 6.5m to 13.5 in bore hole No.5
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4.1.4  Stratum ML :

This stratum is characterized by presence of inorganic silts and very fine
sands, rock flour, silty or clayey fine sands or clayey silts with none to low plasticity.
It has none to low dry strength and exhibit a quick reaction. This stratum was
observed with varying thicknesses at various depths in all the investigated bore holes,
It has good bearing value in the natural condition. In general, this foundation soils are
of semi-pervious to impervious in nature and it is suggested that measures to control

permeability may be considered because it is susceptible to liquefaction.

4.1.5 Stratum SM:

The stratum SM contains fine sand with appreciable percentage of fines which
are predominantly sand size. This strata is semi-impervious, has fairly good strength
when compacted even in saturated condition. Further its susceptibility to volume
changes such as shrinkage & swelling is little. At present site, this stratum was present

only in bore hole No.6 between 13.0m to 17.0 m depth.

4.2 N - Value:

Standard penetration tests have been carried out and N-values are determined at
every 1.5m depth and these have been reported in the bore log chart. At the present
site N — values indicated that the consistency of soil is stiff at shallow depths and hard

consistency at lower depths.

5.0 BEARING CAPACITY AND RECOMMENDATIONS

The sub soil investigation work was carried out to find the soil parameters in
order to design the foundation for Multi-storeyed buildings (EWS & LIG) of U.P.
Avas Avam Vikas Parishad, Construction Division-14, Lucknow at Awadh Vihar
Yojana, Sector-05, in Lucknow District. Four boreholes (Nos. 1, 3, 5 & 6) were
investigated at site up to a depth of 20.0m & the other two bore hole (Nos. 2 & 4) up
to a depth of 30.0m from the existing ground level.

At the present site, in bore hole No. I, non-plastic silty soil (ML) was found
with varying thicknesses at different depths accept from 6.0m to 7.2m depth where

clay with medium compressibility (Cl).wa

-
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In bore hole No. 4, clay with medium compressibility (CI) was present at top
up to 2.5 m followed by non-plastic silty soil (ML) up to 9.0m depth. After this
stratum, clay with medium compressibility (CI) was found up to 17.5m. Again, non-
plastic silty soil (ML) was found up to 21.0m depth followed by clay with medium
compressibility (CI) up to depth of exploration of 30.0m.

In bore Hole No. 5, non-plastic silty soil (ML) was present at the top up to
6.5m followed by clay with low compressibility (CL) up to 13.5m depth. After this
stratum, again non-plastic silty soil (ML) was found up to 18.0m depth followed by
clay with medium compressibility (CI) up to depth of exploration of 20.0m.

In bore hole No. 6, non-plastic silty soil (ML) was present at the top up to
13.0m with variable thicknesses from existing ground level followed by non-plastic
silty sand (SM) up to 17.0m depth. Afier this stratum, again non-plastic silty soil
(ML) was present up to depth of exploration of 20.0m.

At the present site, water table was encountered at a depth of 14.0m in all the

investigated bore holés.

Based on soil test results and N-values, the net safe bearing capacity /
allowable bearing pressure for a raft foundation placed at a depth of 1.5m , 3.0m and
4.5m below existing ground level comes out to be 11.0 t/m? . 13.0 t/m” and 15.0 t/m?
respectively with respect to settlement. The allowable settlement was considered as

50mm.

Typical curves of grain size distribution, tri-axial test and direct shear test for

each bore hole are presented after the bore-log charts.

Final load on foundation would be determined by the structural designer
and final type & dimensions of the foundation for multi storeyed buildings for

S L{G would be decided by the design engineer using bore log cll/lcg\t.s.
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BORE LOG CHART
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BORE LOG CHART
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BORE LOG CHART
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BORE LOG CHART
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