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1.0 INTRODUCnON

HLL Life Care plans construction of a beam structure at ACTREC, Tata memorial center,

Kharghar, Navi Mumbai. JProposed beam structure is to be installed at a depth of 4.0m

below ground level. The work of Geotechnical Investigation was awarded' to Perfect
,

Geotechnics Pvt. Ltd. The field work and laboratory tests for the Geotechnical Investigation

were completed by Perfect GeotechnicsPvt. Ltd. in May 2016. This report presents results

of the qeotechnical investigation along with foundation recommendations for the proposed

building.

2.0 EXPLORAnON PROGRAM

2.1 Exploration Scope

Five Boreholes (BH-1 to BH-5) were completed for the project as illustrated on the Borehole

Location Plan in the Annexure
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z.z Subsurface Conditions

~'

Subsurface profile at this site generally consists of fill overlying completely weathered rock

underlain by basalt bedrock. Encountered soil/rock layers are described below;

LAYER I: FILL

Fill, consisting mostly of clay with boulders and concrete were encountered at ground

surface in the boreholes. The lower boundary of this layer was encountered at depths of,
0.8m to 1.5m below ground surface.'

Completely weathered bedrock was encountered at depths of 0.8m to 1.5m below ground

surface. This layer is formed by the complete in-place disintegration of parent bedrock

material, but still partially retains the original rock mass structure. SPT tests conducted in

this layer encountered refusals. Core recoveries were typically less than 30%. The lower

boundary of this layer was encountered at depths of 4.5m to 7.5m below ground.

LAYER Ill: BASALT BEDROCK

Gray basalt bedrock was encountered at depths of 4.5m to 7.5m below ground surface in

the boreholes. The bedrock was highly weathered to sound. Core Recoveries varied

between 30% and 97%, while Rock Quality Designation (RQD) ranged between nil and
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surface.
.-

\

90%. Compressive strength of the rock core sample varied from 115 kg/cm2 to 378 kg/cm2
.

The borehole was terminated in this bedrock layer at depths of 10.0m to 12.0mbelow ground

2.3 Ground water Levels

Groundwater accumulation in boreholes was monitored during and after completion of,
drilling activities. Groundwater was observed in boreholes at a depth of 4.5m to 4.7m below

ground level. Seasbnal and annual fluctuations in ground water levels can be expected.
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3.0 FOUNDATION RECOMMENDAnONS

,
Completely weathered bedrock was encountered at depths of 0.8m to 1.5m below ground

surface. Spread foundations for proposed building, on this completely weathered bedrock,

can be designed for a maximum net allowable bearing capacity of 40 tlm2
. Spread

foundations installed at a minimum depth of 3.0m below ground can be designed for a

higher net allowable bearing capacity of 50 tlm2
.

r

Maximum settlement of foundations will be less than 12mm. A modulus of subqrade reaction

of 3300 tlm3 can be utilized for design of foundations.

3.1 Basement Construction

Excavation sides should be sloped at a maximum slope of 1:1 (horizontal: vertical) or

flatter within the top 1.5m and 1:2 (horizontal: vertical) below this depth.

Basement floors and walls should be adequately water-proofed. Adequate uplift resistance

in the form of dead weight should be provided. Maximum groundwater table for uplift design

should be taken at 2.0m ground surface.
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3.2 Lateral J:21r+h

Basement walls and pi e shoring walls, if any, will be subj~cted to lateral earth pressures. A

soil submerged unit weight (rsm)and coefficient of lateral earth pressure (ko) of 0.8 tlm3 and

0.5, respectively, should be utilized for design of basement walls installed without adjacent

pile shoring walls. Lateral earth pressure parameters for design of pile shoring walls are

given in Table A below. Hydrostatic pressures and surcharge pressures, if any, should also

be considered.

TABLE A
. LATERAL EARTH PRESSURE PARAMETERS

FOR DESIGN OF PILE SHORING WALLS
Depth Soil Type Unit Active earth Passive earth Cohesion

weight pressure pressure
coefficient coefftcient

0.Om-1.5m . FILL 1.8 0.33 3.0 o t/rn"

1.5m-7.5m CWR 2.2 0.17 7.5 o tlm2

Below 7.5m Basalt 2.3 1 1 130 t/rn"
Bedrock

5
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3.1 F Protection

Groundwater samples ere collected for chemical analysis from the site. Results of

Chemical analysis are enclosed in the Annexure. Based on chemical results, the site falls

under Class I for sulpha es and chlorides (As per IS456-2000 and as per CIRIA Special

Publication No. 31). A 'severe' exposure condition was assigned to this site. Hence,

following precautions shall be taken to protect concrete and reinforcement in foundations;

Type of Cement: OPC orPPC

Minimum Grade of Reinforced Concrete M30

Minimum Cement Content for spread footings 320 kg/m3.

Maximum Water Cement Ratio 0.45

Minimum Cover to Reinforcement 50mm
,.
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4.0 FIELD EXPLORAll0N PROCEDURES

The sub-surface investigation was completed generally as per IS: 1892-1979. The field

investigation was carried out using a rotary machine. Casing was used to support sides of

borehole until sufficiently stiff strata was encountered. Standard Penetration Tests (i.e. SPT)

were carried out in soil in accordance with IS 2131-1981. Using this procedure, a 2" outside

diameter split-barrel sampler is driven into the soil by 63.5 kg. weight falling through 75 cm

height. After an initial set of 15cm, the number of blows required to drive the sampler an

additional 30 cm, is known as the "penetration resistance" or "N value".

When SPT refusal was obtained in hard strata, rock coring was done usinq diamond bit and

double tube core barrel to obtain rock samples. Percent Rock Core Recovery and Rock.
Quality Designation (%RQD) were determined. % RQD = 100 x Sum of length of rock

pieces in erns, each having lengths greater than 1Ocms/Totallength of core run.

Sincerely,

PERFECT GEOTECHNICS PVT. LTD.

ifi_"'Y__
JaydeepWagh
B.E., M.S., P.E. (Geotechnical)
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SAMPLE CALCULAnON OF ALLOWABLE BEARING CAPACity
FOR FOUNDAnONS ON COMPLETELY WEATHERED BEDROCK

GL +O.OOOm

(Assuming Completely weathered Bedrock to be a very dense granular soil.),
Net Ultimate Bearing Capacity = qu= cNcse + q (N, - 1)Sq+ 0.5 B yNy s, (Refn, 5,
Table 4-1) .

Where,
q = Overburden Pressure (i.e. submerged unit weight x depth of

foundation)
c = Cohesion
B = Minimum Width of foundation = 1m
y' = submerged unit weight of soil = 0.80

Ne,Nq, Ny= Terzaghi's Bearing capacity factors
Sc, sq, Sy= Shape factors = Conservatively assumed as 1, 1, and 0.6

D = Depth of Footing = 4.0m

Minimum SPT N value obtained in boreholes = 50
Corresponding friction angle = 40° (Reference No. 5)
Corresponding Nc=75, Nq=64, Ny=109 (Reference 5, IS:6403-1981);

Substituting these values in the above equation;
q ultimate =o, =[Ox75x1]+[4.0xO.8x(64-1 )x1]+[0.5x1xO.8x109xO.6]= 0+201+26=227 tlm2

q safe = qu/F.S. = 227/3 = 75 tlm2

Restricted to 50 tlm2 to limit settlement as shown below
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CALCULAnON OF SETTLEMENTS OF FOUNDAnONS (3MX 3MJ EXERnNG
PRESSUREOF 50 T/M2:

-.
v

From Reference No. 1:

1 2
Settlement = S = qoB' -: mIJf

s

Where,
qo = Footing Pressure = 50 tlm2

8' = 8/2 (Where 8 is the width of pressure distribution
J1 = Poisson's ratio = 0.3
E = Modulus of Elasticity
Is= Influence Facter (Obtained from Table 5-2, Reference No. 1)
If = Depth Factor (Obtained from Figure 5-7, Reference No. 1)
m = 4 for center of footing

,
r

Very conservatively assuming weathered bedrock within the full influence zone of
footings:· .
E value for over-consolidated sand = 105(N)+4000 (Reference No. 1)
Therefore, for a SPT N value of 50, E=9250 tlm2

.

L' = 3/2 =1.50, 8' = 3/2 = 1.5, H=10m, and 0=3.0m
Therefore, M=Ll8=1; and N=H/8'=6, and 0/8=1.0
Corresponding, Is= 0.43, Conservative If = 1 (From Table 5-2, Reference 1)

. 1~ 032

Settlement of Layer = S1 = 50xl.5x . x4x0.43xl = 0.012m = 12mm
9250
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