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Client: M/s. Cybercity Builders & Developers Pvt Ltd. 1 Soil Investigation for the Proposed (2B+G+19Floors) residential

building structures at Mangadu, Chennai.

SOIL INVESTIGATION REPORT

1.0 INTRODUCTION

1.1

" The work of sub-soil investigation for the proposed (2B + G+ 19 Floors) residential

building structures at Mangadu, Chennai, was entrusted to M/s. Geo Foundations
and Structures (P) Ltd., Adyar, Chennai — 600 020, by M/s. Cybercity Builders &
Deveiopers Pvt Lid .

lhe soil Investigation and laboratory studies were carried out during
December 2014 to February 2017. This report summarizes the results of the soil

investigation and presents recommendation for suitable fype of foundations.

2.0 OBJECTIVE OF INVESTIGATION

2.1

The objective of soil investigation is to determine the nature and characteristics of
sub-soil below the ground level for the proposed structures. The  study  inciudes
identification of suitable type of foundations for the proposed structures and

assessment of safe capacities.

3.0 SCOPE OF WORK

3.1

3.2

3.3

3.4

The scope of work at this site comprises of the following:
Mobilization of boring rigs with all necessary equipments and personnel.
Boring of twenty four bore holes of 150 mm diameter with Calyx driling
equipments through sand, silt, clay & rock etc up o hard strata.
Conducting Standard Penetration Tests in the bore holes and collecting the
disturbed but representative soil samples including packing and transportation
to laboratory.
To conduct the following laboratory tests on soil samples:

(a)  Sieve analysis

Gea Foundations & Streuctives Pur. Lrd
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(b)  Index properties:
(i) Liquid fimit
(ii) Piastic limit
(c)  Dry & wet density
(d)  Water content
(e) Specific gravity
{f) Direct shear test
(g UCS
{(h)  CBR Tests

3.5 Preparation and submission of detailed report of field and laboratory results with

recommendations for foundations.

4.0 FIELD INVESTIGATIONS-GEO-TECHNICAL STUDIES

4.1 Boring rigs with all requisite equipments and accessories were mobilized at the
worksilc. A tcamn of technical personnel with skilled labours were also deputed.

4.2 Twenty Four bore hole of 150 mm diameter were bored to a maximum depth up
fo 30 m below the existing ground level. The bore holes were made as per
relevant Indian Standard IS: 1892.

4.3 Representative soil samples were collected at every change of strata or about
1.5 m depth interval up to the termination depth. The sampies so collected were
sealed and numbered with full particulars for identification and sent to the
laboratory for conducting the required tests.

4.4  Standard Penetrafion tests were conducted in the bore hale at 1.5 m depih
intervals up the termination depth, as per the relevant Indian Standard, 1S: 2131.
In this test, a standard split spoon sampler is driven into the ground at the
required depth by means of standard hammer of 63.5 kgs weight, faling from a

height of 75 cm. Number of blows for the first 15 c¢cm is not taken into

Geo Foundations & Structures Pvt. Lid
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consideration because of possible disturbances or presence of setiled,
suspended matters at the bottom of the bore- holes. The total number of blows
for the next 30 cm depth of penetration is considered as SPT ‘N’ value as shown
in Figure nos. 1 fo 24.

5.0 LABORATORY INVESTIGATION

The following laboratory tests were conducted on the selected soil samples collected
from the test bore holes:
(a) Sieve analysis
(h) Index propertias:
(i) Liquid limit
(i) Plastic limit
(c) Dry & wet density
(d} Water content
(e) Specific gravity
{(f] Free swell index
{g) CBR Tests
All the above laboratory tests were carried out as per relevant Indian Standards.
All the soil samples were identified and classified as per relevant Indian Standard,
IS: 1498. The results are shown in Table Nos. 1 fo 24.
6.0 SOIL PROFILE
Soil profile of the bore holes are as given below:
In bore hole BH 1, ioose clayey sand occurs from ground level up to 3 m, followed by medium
dense silty sand up to 4.5 m, medium dense sand up to 7.5 m, medium stiff sandy of medium
plasticity clay up to 9 m, very stiff sandy clay of medium plasticity up to 10.5 m, stiff sandy

clay of medium plasticity up to 12 m, medium dense clayey sand up to 15 m, followed by

Geo Foundations & Structures Pvt. Ltd
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hard clay of medium to high plasticity up to 30 m, at which depth the borehole was
terminated.

In bore hole BH 2, very loose clayey sand with gravel occurs from ground level up to 3 m,
followed by loose clayey sand up to 4.5 m, very loose to loose sand up to 7.5 m, stiff clay of
high plasticity up to 9 m, very stiff sandy clay of high plasticity up to 13.5 m, followed by hard
clay ot medium to high plasticity up to 30 m, at which depth the borehole was terminated.

In bore hole BH 3, Ioose sand occurs from ground level up to 4.5 m, followed by medium
dense sand up to 7.5 m, very stiff clay of high plasticity up to ¢ m, stiff sandy clay of high
plasticity up to 12 m, medium dense clayey sand up to 13.5 m, medium dense sand up to 15
m, dense sand/ silty sand up to 19.5 m, hard clay of high plasticity up to 22.5 m, hard sandy
clay of high plasticlty up to 24 m, followed by hard clay of high plasticity up to 30 m, at which
depth the horehole was terminated.

In bore hole BH 4, soft sandy clay of high plasticity occurs from ground level up to 3 m,
followed by medium dense sand up to 7.5 m, stiff clay of medium plasticity up to 10.5 m, very
stiff sandy clay of high plasticity up to 12 m, very stiff clay of high plasticity up to 13.5 m,
followed by hard clay of high plasticity up to 30 m, at which depth the borehole was
terminated.

In bore hole BH 5, medium stiff to stiff sandy clay of low plasticity occurs from ground level up
to 4.5 m, followed by medium dense sand up to 8 m, medium stiff sandy clay of medium
plasticity up to 10.5 m, stiff clay of medium plasticity up to 12 m, very stiff clay of medium
plasticity up to 15 m, hard clay of medium to high plasticity up to 21 m, hard sandy clay of
high plasticity up to 24 m, followed by hard clay of high plasticity up to 30 m, at which depth
the borehole was terminated.

In bore hole BH 46, medium dense silly sand occurs from ground level up o 3 m, followed by

loose to medium dense sand up to 9 m, very stiff sandy clay of medium to high plasticity up

Geo Foundations & Structures Pvt. Ltd
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to 13.5 m, followed by hard clay of high plasticity up to 30 m, at which depth the borehole
was terminated.

In bore hole BH 7, soft clay of low plasticity occurs from ground level up to 3 m, followed by
loose silty sand up to 6 m, very loose sand up to 7.5 m, medium dense sand up to 9 m,
medium dense clayey sand up to 12 m, hard sandy clay/ sandy clay with gravel of low to
medium plasticity up to 16.5 m, followed by hard clay of high plasticity up to 30 m, at which
depth the baorehole was terminated.

In bore hole BH 8 medium stiff sandy clay of low plasticity occurs from ground level up to 3
m, followed by medium dense silty sand up to é m, loose sand up o 7.5 m, medium dense
sand up to 9 m, medium dense clayey sand up to 10.5 m, loose clayey sand up fo 12 m,
weathered rock up to 15 m, hard sandy clay with gravel of high plasticity up to 16.5 m,
followed by hard clay of medium to high plasticity up to 30 m, at which depth the borehole
was tferminated.

In bore hole BH 9, loose to medium dense silty sand occurs from ground level up to 4.5 m,
followed by loose to medium dense sand up to 7.5 m, stiff clay of high plasticity up to 9 m,
very stiff sandy clay of medium plasticity up to 10.5 m, medium dense clayey sandy gravel up
to 12 m, very stiff sandy clay of high plasticity up to 13.5 m, hard clay of high plasticity up to
18 m, hard sandy clay of high plasticity up fo 21 m, very dense silty sand up to 22.5 m, hard
sandy clay of high plasticity up to 24 m, followed by hard clay of high plasticity up to 30 m, at
which depth the borehole was terminated.

In bore hole BH 10, very loose silty sand occurs from ground level up to 4.5 m, followed by
loose to medium dense sand up to 7.5 m, very siiff clay of medium plasticity up 1o 9 m,
medium dense clayey sand up to 10.5 m, dense silty sand up to 12 m, followed by hard clay
of high plasticity up to 30 m, at which depth the borehole was terminated.

in bore hole BH 11, soft to medium stiff sandy clay of low plasticity occurs from ground level

up [u 4.5 m, Toliowed by very loose sllly sand up 1o & i, migdlutn dense silly sunid up lu 7.5 1,

Geo Foundations & Structures Pvt. Ltd
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very loose silty sand up to 10.5 m, very stiff sandy clay of low plasticity up to 12 m, medium
dense clayey sand up to 13.5 m, hard sandy clay of high plasticity up to 16.5 m, followed by .
hard clay of medium to high plasticity up to 30 m, at which depth the borehole was
terminated.

In bore hole BH 12, soft to medium stiff sandy clay of low plasticity occurs from ground level
up to 4.5 m, followed by medium dense silty sand up to é m, loose sand up to 7.5 m, medium
stiff sandy clay of medium plasticity up to 9 m, stiff sandy clay of medium plasticity up to 10.5
m, very stiff sandy clay of high plasticity up to 12 m, very stiff clay of high plasticity up fo 13.5
i, hard clay of high plasticity up to 15 m. hard sandy clay of high plasticity up to 18 m,
followed by hard Cluay ol high pluslicily up lu 30 m, ul which deplh The buehole was
terminated.

In bore hole BH 13, soft sandy clay of medium plasticity occurs from ground level up to 3 m,
followed by loose to medium dense sand up to 7.5 m, stiff sandy clay of medium plasticity up
to 10.5 m, very stiff sandy clay of medium plasticity up to 12 m, followed by hard clay of high
plasticity up to 30 m, at which depth the borehole was terminated.

In bore hole BH 14, soft sandy clay of low plasticity occurs from ground level up to 3 m,
followed by loose to medium dense sand up to 9 m, stiff sandy clay of medium plasticity up
to 10.5 m, very stiff sandy clay of medium plasticity up to 12 m, followed by hard clay of high
plasticity up to 30 m, at which depth the borehole was terminated.

In bore hole BH 15, very loose silty sand occurs from ground level up to 3 m, followed by loose
clayey sand up to 4.5 m, loose sand up to 7.5 m, stiff to very stiff clay of medium plasticity up
fo 12 m, very stiff clay of high plasticity up to 13.5 m, followed by hard clay of medium to high
plasticity up to 30 m, at which depth the borehole was terminated.

In bore hole BH 14, medium dense silty sand occurs from ground level up to 3 m, followed by .
stiff sandy clay of low plasticity up to 4.5 m, loose fo medium dense silty sand up to 7.5 m,

medium stiff sandy clay of low plasticity up to 9 m, very stiff clay of high plasticity up to 10.5

Geo Foundations & Structures Pvt. Ltd
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m, medium dense sandy clayey gravel up to 12 m, very stiff clay of high plasticity up to 13.5
m, followed by hard clay of high plasticity up to 30 m, at which depth the borehole was
terminated.

In bore hole BH 17, very loose sandy silt occurs from ground level up to 3 m, followed by
medium dense sandy silt up to 4.5 m, loose sand up to 7.5 m, medium stiff sandy clay of high
plasticity up to 9 m, very dense silty sand up tfo 10.5 m, followed by hard clay of medium to
high plasticity up to 30 m, at which depth the borehole was terminated.

In bore hole BH 18, medium dense silty sand occurs from ground level up to 4.5 m, followed
by loose sand up to 6 m, medium dense silty sand up to 9 m, very stiff sandy clay of medium
plasticity up to 12 m, followed by hard clay of high plasticity up to 30 m, at which depth the
borehole was terminated.

In bore hole BH 19, medium stiff sandy clay of low plasticity occurs from ground level up to 3
m, followed by loose silty sand up to 6 m, medium dense silty sand up to 7.5 m, stiff sandy clay
of medium fo high plasticity up to 10.5 m, very stiff clay of high plasticity up to 13.5 m,
followed by hard clay of medium to high plasticity up to 30 m, at which depth the borehole
was terminated.

In bore hole BH 20, medium dense silty sand occurs from ground level up to 4.5 m, followed
by loose sand up to 7.5 m, very stiff clay of high plasticity up to 2 m, stiff sandy clay with
gravel of high plasticity up to 10.5 m, very stiff sandy clay of high plasticity up to 12 m, hard
clay of high plasticity up to 15 m, hard sandy clay of high plasticity up to 16.5 m, hard clay of
high plasticity up to 27 m, hard sandy clay with gravel of high plasticity up to 28.5 m, followed
by hard clay of medium plasticity up to 30 m, at which depth the borehole was terminated.
In bore hole BH 21, medium dense silty sand occurs from ground level up to 3 m, followed by
medium dense sand up to 7.5 m, stiff clay of high plasticity up to 9 m, stiff to very stiff sandy

clay of low plasticity up to 12 m, hard sandy clay of high plasticity up to 13.5 m, very dense

Geo Foundations & Structures Pvt. Lid
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clayey sand up fo 15 m, followed by hard clay of high plasticity up to 30 m, at which depth
the borehole was terminated.

In bore hole BH 22, soft sandy clay of medium plasticity occurs from ground level up to 4.5 m,
followed by loose silty sand up to 6 m, medium dense sand up to 7.5 m, stiff to very stiff sandy
clay of medium plasticity up to 12 m hard clay of high plasticity up to 30 m, followed by very
dense clayey sand, at which depth the borehole was terminated.

In bore hole BH 23, soft sandy clay of medium plasticity occurs from ground level up to 3 m,
followed by loose sand up to 6 m, loose clayey sand up to 7.5 m, medium dense sand up to 9
m, stiff sandy clay of high plasticity up to 12 m, followed by hard clay of high plasticity up to
30 m, at which depth the borehole was terminated.

In bore hole BH 24, very loose to loose sandy silt occurs from ground level up to 4.5 m,
followed by loose sand up to 6 m, medium stiff sandy clay of medium plasticity up to 7.5 m,
stiff clay of medium plasticity up to ¢ m, very stiff sandy clay of medium to high plasticity up
to 12 m, very stiff fo hard clay of high plasticity up to 21 m, very dense silty sand with gravel

up to 24 m, followed by hard clay up to 30 m, at which depth the borehole was terminated.

7.0 GROUND WATER LEVEL

Ground water level was met at depth ranging 0.9 m to 2 m from the existing ground level at
the time of investigation, during continuous boring from 28.12.20146 to 12.02.2017.

8.0 DISCUSSION AND RECOMMENDATIONS ON RESULTS AND TYPE OF FOUNDATIONS:

For 2B+G+ 19 Upper floors:

The proposed structures are multistoried buildings with two basements, one ground floor and
nineteen upper floors. For this particular area, bore holes were made for soil investigation to
assess the natfure of the subsoil strata for sustainability of the loads. This report gives the
details of the soil strata, suitable type of foundation and safe bearing capacity. Based on the

subsoil conditions described in SI. No. 6, hard strata was met at a depth ranging between

Geo Foundations & Structures Pvt, Ltd
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18 m and 21 m in all bore holes except BH 10, BH 16 & BH 17 and in BH 10, BH 16 & BH 17 hard
strata was met at 10 m fo 15 m. The following recommendations are made for suitable type

of foundation for the proposed structures.

For the proposed two basements, excavation may be required up to a depth of 7 m below
the existing ground level. After excavation, Pile foundations are recommended. Open
foundations are not considered since the soil strength at 7 m depth & for some more depth is
not adequate (with SPT values of average 7 to 10in BH 1, BH 3, BH 4, BH 5, BH 6, BH 11, BH 12,
BH 16, BH 17 which can have a safe bearing capacity of less than 10 t/m2. Whereas the
proposed construction will transmit more than 25 t/m?Z even it a ratt toundation 1s adopted].

Ground improvement to increase the safe bearing capacity of the soil at 7 m depth, by lime

slurry injection is not practicable.

At the time of excavation for basement structure, if ground water table occurs within the
recommended depth of excavation, sumps may be made to an additional depth of 0.3 m at
one or more corners of the foundation pits for column footings/combined footings or at
desired locations along the periphery of excavation and the water collected in the sumps
may be bailed out. At the time of laying the basement structure, the boftom of excavation
shall be relatively dry (not slushy}. Dewatering shall be maintained until that part of the

concrete in the basement structure, which comes below the ground water table level, sets.

If this is not practicable, either diaphragm wall or configuous piling all round the proposed
construction will have to be adopted.

PILE FOUNDATIONS

e The recommended safe load camying capacity of bored cast in situ piles are

considered as per IS 2911 (Part 1/Sec2): 2010.

Geo Foundations & Structures Pvt. Ltd
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e The pile bore may be terminated at a depth of minimum four to five meters in to
hard strata (where five to six consecutive SPT ‘N’ values of more than 100 are
obtained in each test at depth intervals of one meter).

e To satisfy the above criterions, the pile length may be about 24 to 25 m from the
existing ground level, the recommended safe load carrying capacities are

presented in Table 25.

Table 25

Approximate
Recommended Safe Verical

Length of Pile from Existing Dia (cm) Capacity (T)
ground level (m)

50 75

60 . 100
24to 25

75 140

90 200

¢ Dewatering shall be maintained until the construction progresses well above the

ground Water Table level.

e The enclosure walls (outer walls) of the proposed basements for the portion below
the filed up ground level shall be designed for lateral earth pressure. The
applicable lateral earth pressure is “at rest" earth pressure. The co-efficient of
lateral carth pressure af rest is 0.6. Hydrostatic pressure on the enclosure walls shall
be considered for the depth below the highest possible ground water table level,
in addition fo lateral earth pressure. At the time of soil investigation itself, the
ground water table was at 0.9 m to 2 m below the existing ground level. Therefore,
it is recommended that the highest ground water table may be assumed to rise up

fo the existing ground level.

Geo Foundations & Structures Pvt. Ltd



Client: M/s. Cybercity Builders & Developers Pvt Ltd. 11 Soil Investigation for the Proposed (2B+G+19Floors) residential
building structures at Mangadu, Chennai.

o A submerged unit weight of soil of 1 t/m? shall be considered for calculating the
lateral earth pressure below ground water table level, along with the hydro static
pressure. For the height above the ground water table level, a bulk unit weight of 2

1/ m* may be considered to calculate the lateral earth pressure.

» The buse slab of the bottom most Basement floor shall be designed for uplift
Rreqaurs aus 10 e Jronne woter ol tor thes clepdh Fedove i bagbessl paosail e

ground water table level, assuming that the highest ground water table level may

rise up to the existing ground level.

For 3B+G+ 19 Upper floors:

If the proposed structures are multistoried buildings with three basements, one ground floor
and nineteen upper floors. For this particular area, bore holes were made for soil investigation
to assess the nature of the subsoil strata for sustainability of the loads. This report gives the
details of the soil strata, suitable type of foundation and safe bearing capacity. Based on the
subsoil conditions described in SI. No. 6, hard strata was rhe‘r af a depth ranging between 18
to 21 min all bore holes except BH 10, BH 16 & BH 17 and in BH 10, BH 16 & BH 17 hard sfrata

was met at 10 m to 15 m. The following recommendations are made for suitable type of

foundation for the proposed structures.

For the proposed three basements, excavation may be required up to a depth of 10 m
below the existing ground level. After excavation, two types of foundations namely, Pile

foundatfions and open foundations (raft foundations) are recommended.

At the fime of excavation for basement structure, if ground water table occurs within the
recommended depth of excavation, sumps may be made to an additional depth of 0.3 m at

one or more corners of the foundation pits for column footings/combined footings or at

Geo Foundations & Structures Pvi, Lid



Client: M/s. Cybercity Builders & Developers Pvt Ltd. 12 Soil Investigation for the Proposed (2B+G+19Floors) residential
building structures at Mangadu, Chennai.

desired locations along the periphery of excavation and the water collected in the sumps
may be bailed out. At the time of laying the basement structure, the bottom of excavation
shall be relatively dry (not slushy). Dewatering shall be maintained until that part of the

concrete in the basement structure, which comes below the ground water table level, sets.

If this is not practicable, either diaphragm wall or contiguous piling all round the proposed
construction will have to be adopted.

Alterndtive 1: PILE FOUNDATIONS

e Bored cast in situ concrete pile foundations are recommended.

¢ The recommended safe load canying capacity of bored cast in situ piles are
considered as per IS 2911 (Part 1/Sec2): 2010.

e The plle bore may beé terminated at d déepth of minimum four 1o five meters in 1o
hard strata (where five to six consecutive SPT 'N' values of more than 100 are
vbsluined ihreuch lest ul depli nlervals ol utig niglet).

e To satisfy the above criterions, the pile length may be about 24 to 25 m from the
existing ground level, the recommended safe load carrying capacities are

presented in Table 26.

Table 26
Approximate
" Recommended Safe Vertical
Length of Pile from Existing Dia (cm) Capacity ()
ground level (m)
50 75
60 100
24to 25
75 140
920 200

Geo Foundations & Structures Pvt. Ltd
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e R.C.C. BORED CAST IN SITU PILE

Safe capacity of RCC Bored cast-in-situ pile can be computed by using the

formula givenin IS: 2911 (Part-1/Sec-2)-1979:
Ultimate bearing capacity Qu of piles in Cohesion less soil:

I=n
Qu= Ap(0.5.D.y.Ny+PD.Nqg} +>k .PDi .tan & . Asi
=1
Where,

Ap= Cross sectional area of pile toe in cm?

D= Stem dia. incm

y= Effective unit weight of soil at pile toe inkg /cm?
PD = Effective overburden pressure in Kg / cm?

Ny and Ng = Bearing capacity factors depending upon the angle of
internal friction & at toe

i=n

Y = Summation of N layers in which pile is installed
i=1

K = Coefficient of earth pressure

PDi = Effective overburden pressure in Kg /cm? for the ithlayer where i varies
from 1 ton.

5= Angle of wall friction between pile and soil in degree (may be taken
equal to @)

Asi=Surface area of pile stem in cm?in the ith layer where i varies from 1 to n.

For cohesive soil:-
Safe capacity of pile = 1/F {AP.Nc.Cp + a. C.As)
Where,

Ap- c/s area of pile toe in cm?

Nc- bearing capacity factor

Geo Foundations & Structures Pvt. Ltd
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Cp- average cohesion aft pile tip in Kg/cm?

a - Reduction factor
C - Average cohesion throughout the iength of pile in Kg/cm?
s- Surface area of pile shaft in cm?

F - Factor of safety.

Alternative 2: OPEN FOUNDATIONS

e Open Foundations (strip raft combining each row of columns or raft foundation)

may be considered

e For three basement floors, excavation below the existing ground level of at least
2 m may be reauired. Another 1 m additional depth may be considered to
accommodate the foundations. laking this account, excavation tor the open
foundations may have to be made up to about 10 m depth or the depth required

for the two basements and the foundation.

e If this is not practicable, either diaphragm wall or contiguous piling all round the

proposed construction will have to be adopted.

* Any undulations at the bottom of excavation in the foundation pits shall be

thoroughly cleaned of soil and made good with PCC 1:4:8.
¢ PCC for the foundations can then be iaid on the level bottom of foundation pits.
* Asafe hearing capaacity of 20 1/m2 is racammeandad ninder tha RC.O fanndatinns

o Dewatering shall be maintained until the construction progresses well above the

ground Water Table level.

Geo Foundations & Structures Pvt. Ltd
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s The enclosure walls (outer walls) of the proposed basemenis for the portion below
the filed up ground level shall be designed for lateral earth pressure. The
applicable lateral earth pressure is "at rest” earth pressure. The co-efficient of
lateral earth pressure at rest is 0.6. Hydrostatic pressure on the enclosure walls shall
be considered for the depth below the highest possible ground water table level,
in addition to lateral earth pressure. At the time of soil investigation itself, the
grovned walen Table wey ul 08 100 lo 2y bulow Tho uxdiling ground levol. Therefore,
it is recommended that the highest ground water table may be assumed to rise up

fo the existing ground level.

e A submerged unit weight of soil of 1 t/m? sholl»}_b'ércdrisiqered for calculating the
lateral earth pressure below ground water table levelcllong with the hydro static
pressure. For the height above the ground water table level, a bulk unit weight of 2

t/ m* may be considered to calculate the lateral earth pressure.

e The base slab of the bottom most Basement floor shall be designed for uplift
pressure due to the ground water table for the depth below the highest possible

ground water table level, assuming that the highest ground water table level may

rise up to the existing ground level.

9.0 CHEMICAL COMPOSITION OF WATER AND SOIL SAMPLES

The results of chemical analysis of soil and water samples are presented in Appendix ll.

Since the sulphate content {expressed as SOs) is in the range of 300 mg/I to 1200 mg/i, in
BH 5.which comes under Class 2 of "Requirements for concrete exposed to sulphate

attack”, as per [S:456-2000, Table-4. For this Class, the requirements are:

Geo Foundations & Structures Pvt. Ltd
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» Ordinary Portfland cement or Portland slag cement or Portland pozzolana cement

can be used with a minimum cement content of 330 kg/ m3 of concrete and with

a maximum free water: cement ratio of 0.50

10.0 The results and recommendations given in this report are based on the results of the soil

investigation carried out. In actual execution, if any variation is found, the consulfants

may also be referred to.
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