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EXPLORATION REPORT
PROJECT NO. TIE/D03121/2024
LINTRODUCTION:
M/S FIRM FOUNDATIONS & HOUSING PRIVATE LIMITED has proposed to

construct a Stlt Floor = Five Floors Building at Plot No. 176, New No_ 5, Old No. 74, F-
Riock, 2™ Street, Anna Nagar Fast, Chennai-600 102, The work was entrusted to T.1
Engineers by the promoter, The location is shaown in Fig No.l. The ohject ol the soil
exploration work done is o determine the soil properties of the proposcd arca and to arrive
dl & most suitable type of foundation svstem for the proposed structure.
2.0 SCOPE OF WORK
The Scope of Work includes the following
Boreholes
< Drilling of borehale at the proposed borchole lacations as per the direction

ol the client.

o

Collection of disturbed and undisturbed soil samples and carrying out the
relevant laboralory test on soils,
< Conducling of standard penetration test (SPT) within the borehale ar every
1.50m depth interval ur as reguired,
£ Collection of soil sample from hore hole,
% Preparation of geotechnical investigation Report,
3N LOCATION & NUMBER OF BORE HOLES
For this purpose cne bore hole was bored up to maximum depth of 29.00m below

existing ground level. The bore hele location is shown in Fig No.| and bore log details
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are given in Fig No. 2. The bore hole was terminated in the Very Dense Sandy Gravel-
(Slate) layer,

4.0. GEOTECHNICAL INVESTIGATIONS

4.1. Filed Investigations of Borcholes

Rotary drilling boring technique was adapied for boring in this area Ihe Standard
penetration tests were conducted at change of layers and at specificd intervals.
commencing the test at 1.50m below the existing ground level. The relative density of
different soil layers obtained from the N-Values are given in the Fig No, 2. Disturhed and
un disturbed samples were collected from all the lavers for visual ohservation.
classification tests and strength characteristics of the soil layers.

Standard Penetration "Test (SPT)

Standard Penetration Tests were conducled using a split speon sampler, as per relevant
codal provision (IS: 2131 — 1981). The SPT is generally conducted in sandv and
completely weathered rock strata till 45 cm penetration with number of blows recorded
lor every 15 cm penetration. The number of blows required for first 15 em in neglected

The blows for last 30 e penetration or relusal “N° value of 100 whichever is earlier is
faken as the “N* value. In the clayey strata, when driving of sampling tube is not possible.
SHPT was conducted to know the consistency of the soil strata and Lo retrieve the disturbed
soil sample. The sail samples obtained in the split spoon samipler are carcfully packed in
polythene bags for testing in the laboratory. The SPT values obtained al every [.50m

interval are given in the bure logs.




4.2. Grain Size Analysis
Combined sieve and hydrometer analyses were conducted on the various samples
collected. The resulls are given in Table-1, Based an the proportion of the different soil
constituents., the soil is classified.
4.3. Laboratory Tests for Borehole samples
The following laboratory tests were conducted on collected Sail Samples.
.  Muoisture Content as per 1S: 2720 (Pari 2)
M. Specific Gravity as per 18: 2720 (Part 2)

M. Sieve Analysis as per IS; 2720 (Part 4)

IV. Hydrometer Analysis as per 15 2720 (Part 4)

V.  Liguid Limit as per [S: 2720 (Part §)

VI.  Plastic Limit as per 15: 2720 (Part 5)

VII.  Swelling Index as per IS: 2720 (Part 40)

5.0. BORE LOG DATA
The Summary of bore hole log data for BH-01 is given in Fig-2. Hore hole location is
given in Fig. 1.
6.0. LABORATORY TEST RESULTS
The laboratory test results of borehales samples are presented in Table-1 and Table-2.
740, GROUND WATER TABLE
The ground water table was encountered at the depth of 2.50m. below the existing

ground level at the time of soil explaration.
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&.0. SUB SOIL PROFILE

From the visual identilication from (eld test results, it s concluding that the sub soil s

hasically made-up of four distinclive layers.

ii.

il

vi.

Filled Up Soil 0.00m to 1.00m
Suft to Medimm Stiff Sandy Silty Clay, 1.00m ta 5.70m SPT's  N=4-0
Loose to Medium Dense Silty Sand, 5.70m to B.50m 5PT5 N=90-|2
Medium Dense to Dense Silty Clayey Sand, 8.50m ta 19.20m

SP1T7s N=13-30
Very Stiff to Very Hard Sandy Silty Clay, 19.20m Lo 27.30m

SPT's N= 8-68

Very Dense Sandy Gravel-(Slate), 27.30 to 29.00m SPT s N= =100

The zoil profile details are presented in the Bore logs, in Fig. 2.




9.0 FOUNDATION ANALYSIS

From the bore log data from (L00m o [L.OOm Filled Vip Soil layer is presend
From 1.00m to 5.70m soft to medium stiff Sandy Silty Clay layer is present, this layer
has pot swelling character, From 5. 70m to 8.50m loose to medium dense Silty Sand
layers are present, From 830m o 1920m mediom dense 0 dense Silty Clayey Sand
layers are present. From 19.20m o 27.30m very sill to very hard Sandy Silty Clay layver
15 present, this laver also has got swelling character. Below 27.30m very dense Sandy
Gravel-(Slate) layer is seen, thas layer is fair toorest pile foundation Tor heavy loaded
structure.

The laver up to 18.00m is the critical zone for open foundation svstem. Within the
critical zone sofl to sUll Silty Clayey and lovse 1o medium dense Sandy layers are present.
and the Clayey layer has got swelling character. For light loaded sructure with column
positions are symmetrical and short span, open foundation of Isolated Foating
Foundation can be adopted. For light loaded structure with calumn positions are un
symmetrical long span sensitive lor dilterential settlement, open foundation of Continues
Strip Raft Footing or Raft Foundation can be adopted. The open foundation can he
placed at the minimum depth of 2.10m below the existing ground level The existing
around level was 0.15m higher than the road level al the time of soil investigation.

For heavy loaded structure, if the SBC is not sufficient for the expected loading
intensity, it is advisable (o provide deep foundation of pile foundations. The pile
foundation can be Bored Cast in situ pile, The pile foundation shouold be terminated at the

minimum depth of 29.00m (Including Anchorage Depth) below custing ground level.




The pile should be anchored into the very dense Sandy Gravel{Slate) layer for minimum

ol 1.00m depth.

9.1. COMPUTATION OF THE SAFLE BEARING CAPACITY
AT 2.10m DEPTH

Based on the standard penetration test value the ultimate net bearing capacity (q,.)
could be calculated from the fallowing formula.

qu= 1.2 C Ne+ v Dy N,

The minimuim observed N-Value is taken as 5 fram Fig. 2.

The corresponding bearing capacity factors are.

Mo =57

N, =1

Where,

(= Un drained shear strength =2.92 vm’
¥ = Unil weight of the soil = 1.50 v'm’

¥ = Submerged unit weight of the soil = 0.50 vm’
Dy = Depth of tooting =210 m
Dy = Depth of water table =250m
Substitute all the ahove values in the formula.
Qu=1.2% 292 257 +1.50x2.10 x |
=19.972 +3.15 = 23.122 t/m’
Safe bearing capacity could be considered with a factor of safety of 2.5
Hence, safe bearing capacily o= 23.122/2.50 = %249 t/m*. Sav 9,50 t/'m’.

Therefore, safe bearing capacity of the soil at 2.10m is 9.50 t/m °




9.2. SETTLEMENT ANALYSIS FOR THE INTENSITY OF 9.50 t/m ’

LAYER -1, SANDY SILTY CLAY
The Consolidation Settlement of the Clay layer can be caleulated using the

following formula,

Ny & (Ce/1+ Eu) H Log {-ﬁlu +Ae / ﬂ'ru)

Where

C. = Coefficicnt of compression index
=135

Eg = The nital void ratio
= | K}

H  =The thickness ol the compressible clay laver
= |5.90m

o' = The vriginal effective aver burden pressure at the centre of the clay laver
= T7.525 tm’

A = The stress ingreases at the centre of the clay laver due to foundation loads

{(or) pressure

=0.077 tm’

S:  =(035/1+1.80} 1590 Log (7.525 + 0.077 /7.5235)
=025 % 1590 % 4421
=0.8.787m x 107
= E.78mm

TOTAL SETTLEMENT

= 8.78mm -= Shoun

The maximum allowable setilement as per 15: 1904-1986 for R.C.C structure with
[solated footing foundation is 30mm. The settlement is within the permissible Timit,

Hence il is Safc.




9.3. LOAD CARRYING CAPACITY OF THE CONVENTIONAL
PILE
Based on the standard penetration test value the ultimate load carrying capacity (q.,)

could be calculated from the [ollowing formula,

Qu = Qb+Qs

Qs = Ultimate unit skin friction on an individual layer

= KsO'votandaDL

Where
Ks = Co-elficient of harizontal soil stress =0471
G vo = average effective overburden pressure = 13,75 vm’
a = angle ot'wall friction =32
D =  Dia meter of pile = 0.40m
L = Length ol individual layer = 1.00m
= 0471 x13.75 x 0.624x3.14x 0.40x 1.00
= 3075t
0o = Ny G vo Ab
where
MNg = Hearing Capacity Factor =490
G'vo = effective overburden pressure at the toe = 14.00 t/m’
Ab = Uross sectional area at the base
D = DiaofPile = 0.40m

90% 1400 x 3.14x 04014




= |538.2301
Qu =0Qb+ ()s
= 158256 +5.075 = 163331 t
Qsafe =0QuwF.S =163.331/2.5 = 653321t Say 65.001
The safe load carrving capacity for five different diameter of piles for the depth of

20.00m are worked and are given below,

Dia of IMile | Depth of Pile ST:{:“I;[E‘:;I
400mm 29.00m 63
450mm 20.00m 5]
S00mm 29,00m Lo
';W-mn | 29,00m _ 145

L ;';Imrn 29.00m 226

The above safe loads are provisional and shall be confirmed hy conducting pile load test

as per the guide line laid down in I5: 2911 (Part: 1V).




10.0. CONCLUSIONS

l. Seil in the shallow depth is fair to adopt open foundation system for light leaded
structure,

2. For light loaded structure with column positicns are symmetrical and short span, open
foundation of Isolated Footing Foundation can he amlopicd For light loaded
structure with column positions are un symmetrical long span sensitive for
differential settlement, open foundation of Continues Strip Raft Fooling or Rafi
Foundation can be adapred.

3. The open foundation can be placed al the minimum depth of 2.10m below the
existing ground level, The existing ground level was 0.15m higher than the road
level at the time of soil investigation.

4. The Safe Bearing Capacity of the soil at 2.10m depth is 9.50 t/m *.

5. All the fuundation should rest on 100 mm thick river sand or M Sand and 100mm
thick 1:4:8 concrete mat.

6. The foundation bed should be well compacted by ramming belore laving PCC.

7. The foundation should rest on the natural undisturbed strata,

4. The sandy Silty Clay layer has got swelling character, If Isolated footing provided
it is advisable w make the structure as rigid as possible by providing two lavers of
grade beam one art the top of the footing and anather one at plinth level, continues
sill slah and eontinues lintel heam connecting monalithically with column.

9. For heavy loaded structure, if’ the SBC is not sufficient for the expected loading
intensity it is advisable to provide deep foundation of pile. The pile foundation can

be Bored Cast in situ pile, The pile foundation can be terminated at the minimum




depth of 29.00m (Including Anchorage Depth) below existing ground level,
existing ground level at the time of soil investigation.
10. The sate load carrying capucily for five different diameter of piles for the depth of

290000 are worked and are given below.

Dia af Pile Depth of Pile ﬁ:}fgﬂﬂ;]
A00mm 29.00m b5
450mm 29.00m 42
S00mm 29.00m | 101
600mm 29.00m i 145
750mm 2490k 226

The above safe loads are provisional and shall be confirmed by conducting pile load
test as per the guide line laid down in 15: 2911 (Part: ['V)

I'l. The pile should be anchored in Lo the very dense Sandy Gravel-(Slate) layer for
minimum 1.00m depih.

12. The pile boring should be done with Percussion drilling or Iiydraulic Rotary
Dirilling with DMC method.

13. Proper precaution should be taken while boring the pile against sliding of bore hole.
by maintaining the proper dense bentonite slurry or providing temporary casing or
permanent casing and pile conereting should be dune as soon as boring is over.

14. The hore hole should be flushed properly belore laving concrete, Tt has to be ensured
by comparing the depth of pile bore hole and Tremie Pipe. The depth of Tremie Pipe

lowered can be 300mm less than borehole depth. IT the gap between bare hole

13




bottom and Tremie Pipe botom is more than 300mm. there is a possibility of slush
deposit in the bore hole.
[5. For foundation design stress due lo any eccentricity and horizontal force should be

considercd and stability should be checked.

16. It 1s advisable not to mix deep foundation and shallow foundation in same building,

Combined Raft cum Pile can be adopied.
17. All suggested foundation recommendations and precautions should be adopted

while undertaking the design aspects and construction activities.
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v/ our services doesn't just end there
,,/7'4—

Buying & Selling Services

“ Property Buying Assistance, Property Selling Support, Market
Price Analysis, Owner Outreach and Negotiation.

Legal & Documentation Services

“ Certified EC, Patta, legal opinions, property verification, due
diligence, litigation solutions, and legal heir certificates.

Property Development & Approvals

V Building plan approvals, construction, layout and sub-division
approvals, zone conversion, and occupancy certification.

NRI & Investment Services

\/ Escrow Services, Rentals, Litigation Solutions, Property
Valuation and Property Management

Compliance & Special Services

V Demolition, Vaasthu checks, regularization of unauthorized
buildings, and office space solutions.

Verified ¢ RealEstate”
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