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RASAD ARMSTRONG YENGEC (P)LTD.

821 (0id No. 439/4) Poonamallee High Road. Arumbakkam, Chennal 600 106
Phone: 044 - 2363 7146; e mall: paygec®yashoo com
CIN: UT4210TN 1992 PTCO23645

GEOTECHNICAL SITE INVESTIGATION
BORING 1 THROUGH 7

PROPOSED CONSTRUCTION OF GROUP DEVELOPMENT
RESIDENTIAL CUM CLUBHOUSE BUILDINGS CONSISTS OF 2
BLOCKS WITH COMBINED SINGLE BASEMENT

BLOCK-1: G + 5 FLOORS, TOTAL 95 DWELLING UNITS

BLOCK-2: G +5 FLOORS, TOTAL 107 DWELLING UNITS WITH
CLUBHOUSE: G + 2 FLOORS + 3% FLOOR (PART) WITH
SWIMMING POOL ON THE GROUND FLOOR LEVEL

TOTAL 202 DWELLING UNITS

0. S. NO. 40/1 & 40/2, NEW TSLR NO: 129 IN BLOCK 13, WARD A,
ISSA PALLAVARAM VILLAGE AND O. S. NO. 396 /5 (AS PER
TSLR O. S. NO. 396/1, 396/2 & 396/3 PART)

N. TSLR NO. 1/2 PART IN BLOCK 1, WARD E, ZAMIN
PALLAVARAM VILLAGE

PALLAVARAM TALUK, CHENGALPATTU DISTRICT WITHIN THE
LIMIT OF TAMBARAM CORPORATION.

Report to

MUs. Casagrand Builder Pyt Lid.
NPL Devi
N. No, 111, 0. No. 59, L. B Road
Thiruvanmiyur, Chennai 600 041, TN,
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RASAD ARMSTRONG YENGEC (P)LTD.

821 (Old No. 439/4) Poonamallee High Road, Arumbakkam, Chennal 6800 106
Phone: 044 T146; e mall: paygec®yahoo.com
CTN: UT4210TN1992PTO023645
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Report No. 246a/Gl/19-20, This is a Revised Report of Report No. 246/Gt/19-20

July 24, 2023, dated October 31, 2018.

This report was revised for B+ G + 5 floors instead
M/s, Casagrand Builder Pvi. Lid. of Stiit + 5 floors In Initial report referred above.
N-PL Dﬂi Dwelling Units Comection done on 23-00.2023.

N.No, 111, 0. Ne, 59, 1. B Road
Thiruvanmiyur, Chennai 600 041, TN,

Geotechnical Site Investigation
Boring 1 through 7
Proposed Construction of Group Development Residential cum Clubhouse Buildings Consists of 2
Blocks with Combined Single Basement
Block-1: G + 5 Floors, Totul 95 Dwelling Units; Block-2: G +5 Floors, Total 107 Dwelling Units with
Clubhouse: G + 2 Floors + 3™ Floor (Part) with Swimming Pool on the Ground Floor Level
Total 202 Dwelling Units
0. S No. 4071 & 402, New TSLR No: 129 in Block 13, Ward A, ISSA Pallavaram Village and O, S,
No. 396/ 5 (as per TSLR O. 5. No. 396/1, 396/2 & 396/3 Part),
N. TSLR No. 172 Part in Block 1, Ward E, Zamin Pallavaram Village, Pallavaram Taluk,
Chengalpatin histrict within the Limit of Tambaram Corporation,

The Prasad Armstrong Yen GEC (P) Ltd., Chennai is pleased to submit this report on our
preliminary geotechnical site investigation conducted at the above location. This study was
authorized by your confirmation letter No. Nil dated October 05, 2019, This revised report was as
per the e-mail request dated July 24, 2023,

Estimated capacities of the foundations recommended for the proposed buildings were
presented here in final form together with a summary of laboratory and field data.

We appreciate the opportunity to be of service 1o you on this project. Please call us if you
have any questions or when we can be of further assistance.
Sincerely,
PRASAD ARMSTRONG YEN GEC (P) Ltd.
B. Ram Prasad ME, PhD (Texas asM)

Managing Director
CMDA Registration No. GTEMS/02/002

(246abrpt)
Copies Submitted:  (3)
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Heport Mo 248a711/19-20 Fraand Asrrabiong Yen GEC i) Lid  Chenral 108
CHENNAI METROPOLITAN DEVELOPMENT AUTHORITY
‘Thalamuthu Natarujan Building'. No.l. Gandhi lrwmn Road,
Egmore, Chennai-600 008

PROFESSIONAL REGISTRATION CERTIFICATE

Thas 1s to certify that the Dr.B.RAM PRASAD has enrolled as Registered
Geo-Technical Engineer ( RGTE) with Chennai Metropolitan Development
Authority (CMDA) who has the qualification of B.E.(Civil Engg.), MLE.,(Geo-
Tech.), Ph.D., and experience in the relevant field for 30 vears.

He has been given the Registration No.GTE/19/02/002 on 19.02.2019.
He shall be reguired to comply with the duties and responsibilities prescribed by
the Government of Tamil Nadu in Part-V. “Registration of Professionals™, Tamul
Nadu Combmmed Development and Building Rules, 2019 approved vide G.0.(Ms)
No.18 MAWS (MA1) Dept. dated 04.02.2019.

This Registration is valid upto 18.02.2024.

P
(R.SHIVAKUMAR)

SELF ATTESTED

For PRASAD ARMSTRONG YEN
GEOTECHENGINEERING CONSULTANTSIPILTD.

Blowpar?

Or. B. Ramprasad
ME. Pulli Toaan 48]

fwg. Ne STEASI02/002
Managing Director

For REMIER BUILDER LIMITED
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Rieport Mo, 246a/G1119-20 Prasad Amstrong Yen GEC (F) Ltd., Chennai 106,
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Report No. 248a/GI19-20 Prasad Armstrong Yen GEC (P) Lid , Chennai 106

SUMMARY

Prasad Armstrong Yen GEC (P) Lid. performed a geotechnical site investigation at the Proposed
Construction of Group Development Residential com Clobhouse Buildings Consists of 2 Blocks with
Combined Single Basemeni. Block-1: G+ 5 Floors, Total 95 Dweliing Units, Block-2: G +5 Floors, Towl 107
Dwelling Units with Clubhouse: G + 2 Floors + 3 Floor (Part) with Swimming Pool on the Ground Floor
Level, Total 202 Dwelling Units, O, 5, No. 401 & 4072, New TSLR No: 129 in Block 13, Ward A, 1S5A
Pallavaram Village and O S, No. 396/ 3{as per TSLR O, S, No. 39671, 396/2 & 396/3 Part). N. TSLR No. 1.2
Part in Block 1, Ward E, Zamin Pallavaram Village, Pallavaram Taluk, Chengalpatiu District within the fimit of
Tambaram Corporation. The primary purpose of this investigation was (o oblain data to select suitable
foundations for the proposed B + G + 5 floors residential apartment building blocks planned for this
site with a common basement floor. Typical maximum column for this type of buildings will be about
170 tons. In case of combined raft foundation expected average bearing pressure was about 10 ton/M-,
These details were used only for estimating the preliminary foundation size and type of foundation.

The field investigation was performed October 20 through 26, 2019, In July 2018 a preliminary
investigation with three borings was performed at this site to gencrate data for general idea of
foundation soils and foundation type. For the present investigation number and location ol borings
were selected and provided by the client to cover the proposed buildings area through a bore location
drawing. Boring | through 7 were drilled to 8-, 8-, 6-, 8-, 8-, 5.5-, 8-, and 8-M penetration below the
Existing Ground Level (EGL), respectively. Drilling of the borings was terminated after encountering
hard stratum with SPT “N” = 75 in at least four successive tests, and recovery of rock core pieces. NX
TC bit and Diamond bit core barrels were used for drilling through the rocky formation. Borings were
terminated after recovery of rock core pieces. Tests were conducted to determine the pertinent index
and engineering properties of the soils and rock encountered. We then performed engincering analvsces
to develop the required design data.

Natural topography ol the site reflects a relatively flat terrain. Visual observation infers that EGL
of the site was about 0- to 0.45-M below the Existing Road Level (ERL) of roads along the site
boundary. Many bushes and shrubs were present in the site. Fencing, compound walls and house walls
were present along various parts of the site boundaries. Proposed construction will be the first major
construction activity to cover this site. Soil stratigraphy at the borings is tabulated below:

Boring — 1:
Penetration. M
Stratum from  To Description
I 0 1.0 Red Silty Fine Sand with Clay Binder
1 1.0 1.75 Red Fine to Coarse Sand with Silt
Il 1.75 8.0+ White Blue Brown Weathered Rock
Boring — 2:
Penetration, M
Stratum From To Description
I 0 1.0 Red Silty Fine Sand with Clay Binder
1 1.0 B.0+ Red White Blue Brown Weathered Rock

= For IER BUILDER LIMITED
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Repart Mo, 2d6a/G119-20 Prasad Armetrong Yen GEC (P) Lid,, Chenral 106,
Boring — 3:
Penetration, M
Stratum From lo Deseription
I 0 1.0 Red Silty Fine to Medium Sand with
Giravel
Il 1.0 6.0+ White Blue Brown Weathered Rock
Boring — 4:
Penetration, M
Stratum Erom T Description
I 0 1.0 Red Silty Fine Sand with Clay Binder and
Gravel
Il 1.0 8.0+ White Blue Brown Weathered Rock
Boring — 5:
Penetration, M
Stratum From To Description
I 0 1.0 Brown Silty Fine to Medium Sand with
Gravel
1l 1.0 1.75 Brown Gravely Fine to Coarse Sand with
Silt
1 .75 B4 White Grav Brown Weathered Rock
Boring — 6:
Penetration, M
Stratum From To Description
| 0 1.0 Brown Red Fine to Coarse Sand with Silt
1l 1.0 5.5+ White Gray Blue Brown Weathered Rock
Boring—7:
Penetration, M
Stratum From To Description
I ] 1.0 Brown Fine to Medium Sand with Silt
Il 1.0 1.75 Red Silty Fine to Coarse Sand
i1l .75 8.0+ Brown Gray Weathered Rock

For the proposed building’s basement floor height and slab thickness at least 4-M height will be
required. Site’s highest EGL was at ERL itsell. Site’s Finished Ground Level (FGL) can be at 0.9-M
above ERL of road in front of the site. The Finished Floor Level (FFL) of the ground floor can be 0.3-
M above FGL of the site. With this configuration from EGL itself a height of 1.2-M will be available
for the basement foor. Therefore, bottom of the basement Door from EGL will be al about 2.8-M
below EGL. For encountered soil conditions and column loads it was recommended to provide either
“Isolated Column Footing™ or “Combined Raft™ foundation based on site conditions, over lapping
of footings, depth of excavation, groundwater conditions, construction time, cost, etc.

In case of “Isolated Column Footing™ foundation minimum 1.5-M width and at 4-M below
EGL and with at Jeast 1.5-M thick footing embedment (below basement floor bottom level.) For
these conditions and considered foundation estimated ultimate and recommended allowable
bearing capacities were 175 and 35 tons/M’, respectively. Estimated total setilement was about 7
mm. Estimated total settlement was less than 60 mm, the 1S: 1904 - 2006 code limiting settlement for
isolated column footing foundations for framed structure with panel walls. Hence. isolated column

For [ER BUILDER LIMITED
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Repon Mo, 246aiG119-20 Prasad Armmstrong Yen GEC (P) Lid,, Chennal 106

looting foundation can be used for the proposed buildings at this site. All the footings should be
interconnected in both directions. It was also recommended to provide continuous lintels in each Moor
for better resistance to seismic forces. For any depth beyond 4M below EGL the allowable
bearing capacity was limited o 35 tons/M’. The basement fMoor slab at about 2.4-M below EGL

P . . I 1 =
will have to be designed for 2.4 tons/M" uplift water pressure.

In case of “"Combined Raft” foundation a raft of 25- by 75-M at 3-M below EGL was
considered. For these conditions and considered foundation estimated ultimate and recommended
allowable bearing capacities were 1015 and 20 fons/M’, respectively, For the expected bearing
pressure estimated total settlement was about 7 mm. Estimated total settlement was less than 75 mm,
the 15: 1904 - 2006 code limiting settlement for raft foundations on granular soils. Hence, combined
raft foundation can be used for the proposed buildings at this site. The raft should be designed for 3

, b, "
tons/ M uplift pressure due to groundwater.

Groundwater was not clearly seen in the borings due to ongoing frequent rains. In the site a bore
well of unknown depth was present at a distance of about 17-M from Boring 7. Groundwater sample
was collected from this bore well for construction suitability test as per 1S: 456 — 2000 guidelines. Test
results on groundwaler sample from same bore well performed in_July 2018 preliminary
investigation inferred that groundwater from the bore well was not suitable for construction purposes
due to high alkalinity as inferred by the methyl orange titration test, and very high sulphates.
However, groundwater sample collected during this investigation from the same bore well inferred
that groundwater from the bore well was suitable for construction purposes. Such drastic variation
inferred dilution of bore well groundwater by the accumulated rainwater. Therefore, as an abundant
precaution it was recommended 1o use cement and steel resistant (o sulphates in the structures upto
first slab level of the buildings. Groundwater from the site should be checked at regular intervals from
the beginning and during construction period to confirm groundwater’s construction suitability,
Suitable groundwater treatment may be adopted to have water of acceptable quality for construction
purposes. Soil samples from Boring 1, 3, and 5 at 1.75, 2.5-, and 1.75-M depths. respectively were
tested for pH, Chlorides, and Sulphates to check if the soils at foundation can affect the planned
foundation elements in contact with the site soils. Test results infer that the tested soil had acceptable
pH. low concentration of chlorides and sulphates.

Site bore heles profiles infer mainly sandy soil profile with Ny > 100 from 3- 10 8-M below
EGL. In the borings lowest N value was 16 at 3.25-M below EGL in Boring | in weathered rock.
Actual “Sub-Grade Modulus™ value was influenced by thickness of substrata layers in the influence
zone, size and rigidity of foundation. Since it is not possible to estimate the same with variable strata.
as a general guideline following sub-grade modulus values as per IS: 2950 — 1998 were provided. As
per 15 code in case of granular sand material with SPT “N,,,™ 10 and 30 in saturated condition Sub-
Grade Modulus “K,” was 0.9 (o 2.9 kg/em’/cm (900 to 2,900 tons/M*/M), and with SPT “N,,,” > 30
in saturated condition Sub-Grade Modulus “K,” was 2.9 to 10.8 kg/em®/em (2,900 to 10,800
tons/M*/M.) Therefore, for the encountered soil profile in saturated condition a conservative Sub-
Grade Modulus “K,” of 7.0 kg/em’/em (7,000 tons/M*/M) was recommended for the proposed raft
structural design.

We do not expect construction problems at this site due to soil and groundwater eonditions in
non-rainy seasons. Site’s EGL was at about 0- o 0.45-M below ERL of roads near the site. The

For CASAGRAND PREMIER BUILDER LIMITED
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Finished Ground Level (FGL) of the site should be at least 0.6-M above ERL of roads near the site
with proper design of surface drainage system to drain rainwater runofT. Slopes of site’s internal roads.
rainwilter channels, drainage channels should be suitably designed with due consideration to ERL of
public road in front of the site. Open areas around the building should be at least 0.2-M above the
Finished Road Level (FRL) of the site’s internal roads. Building’s stilt floor’s Finished Floor Level
(FFL) may be maintained at a minimum 0.2-M above FRL of site’s internal roads. This will minimize
rainwater road runoff flooding into site and building.

Backfilling of the foundation exeavations should be done with granular soil, and fill should be
compacted properly to achieve proper densification to avoid settlements in flooring. T xposed hotom
curface of the foundation excavation must be properly compacted with heavy duty rammer or heavy
roller to compact the exposed surface that gets loosened by mechanical excavation activities, This is to
minimize the settlements that can arise if the loosened soil in foundation excavation is not removed or
compacted. New foundations should rest on virgin soil and not on old foundations or filled up soils. In
case of any filled up open well, pits, ditches or any other loose pockets were encountered then the
loose pockets of soils encountered should be replaced till denser material with well compacted PCC.
Inspection of all foundation excavation’s bottom surface should be sirictly followed to confirm
the exposed surface was hard weathered rock and not loose material. Excavated silty sand soil and
weathered rock can be used for foundation and site filling purposes. However, compaction of the silty

sand should be done without flooding at soil’s optimum moisture content to avoid slush formation
on top of the fill due to separation of silt from sand. Site filing should be completed before casting

of first slab of the buildings.

All structures at this site have to be designed for higher seismic forces (Zone TIT) due to increased
seismic activity in peninsular India in the last two decades. Seismic events of 5.1 magnitude on August
24, 2021, 5.1 magnitude on February 12, 2019, 7.9 magnitude on April 25, 2015, 6.0 magnitude on
May 21, 2014, 8.4 magnitude on April 11, 2012, 7.2 magnitude on June 13, 2010, and 7.6 magnitude
on August |1, 2009 with epicenters in Himalayvas, Bay of Bengal, and near Andaman lslands were felt
at Chennai. It is recommended to provide rigid plinth beams in ground level, shear walls in the
structure, and continuous lintels in each floor. Lintels must be integrated into columns of the structure.
Plinth beams must be designed to be rigid 1o allow redistribution of loads in case of differential
settlements. The site soil profile infers *No™ seismic susceptibility. Under a seismic event of 6.0
Richter scale, and 1S code recommended peak ground acceleration of 0.16g the total estimated
vertical settlement. Iwasaki liquefaction potential was 0.0 inferring “No Liquefaction.™ As per IS
code for Zone T1T design horizontal acceleration was 0.16g.

For CASAGRAND PREMIER BUILDER LIMITED
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Report No. 246a/G1M19-20 Prasad Armstrong Yen GEC (P) Ltd.. Chernai 108,

INTRODUTTION
Purpose and Scope

Prasad Armstrong Yen GEC (P) Lid. performed a geotechnical site investigation at the Proposed
Construction of Group Development Hesidential ¢com Clubhouse Buildings Consists of 2 Blocks with
Combined Single Basement. Bloek-1: G + 5 Floors, Tota] 95 Dwelling Units, Bloek-2: (0 +35 Floors, Total 107
Dwelling Units with Clubhouse: G + 2 Floors + 3™ Floor (Part) with Swimming Pool on the Ground Floor
Lével. Total 202 Dwelling Units, O, S, No. 40/] & 402, New TSLR No: 129 in Block 13, Ward A, IS5A
Pollavaram Village and ©O. 8. No. 396/ 5 (as per TSLR O, S, No, 396/1, 396/2 & 396/3 Part), M. TSLR No. 1/2
Part in Block 1, Ward E, Zamin Pallavaram Village, Pallavaram Taluk, Chengalpatiu Distriét within the limit of
ambaram Corporation. The primary purpose of this investigation was to obtain data to select suitable
foundations for the proposed B + G + 5 floors residential apartment building blocks planned for this
site with a common basement floor. Typical maximum column for this type of buildings will be about
170 tons. In case of combined raft foundation expected average bearing pressure was about 10 ton/M”,
These details were used only for estimating the preliminary foundation size and type of foundation. To
accomplish these purposes, the following tasks were performed:

(1} Boring 1 through 7 were drilled 8-, 8-, 6-, 8-, 8-, 5.5-, 8-, and 8-M to explore subsurface
stratigraphy and obtain soil and rock samples for laboratory testing:

(2) Field and laboratory tests were conducted to evaluate the pertinent index and engineering
properties of the foundation materials; and

(3) Engineering analyses were performed to develop foundation design information for the
praposed building,

Report Format

The initial sections of this report contain brief descriptions of the field and laboratory phases of
our study. A general soils description is then presented, followed by discussions of foundation design
recommendations followed by a brief on construction considerations for this project.

FIELD AND LABORATORY INVESTIGATIONS

Exploratory Borings

Soil conditions at the site were explored by Boring 1 through 7. Boring location details are
presented on Plate 1. In July 2018 a preliminary investigation with three borings was performed at this
site to generate data for general idea of foundation soils and foundation type. For the present
investigation number and location of borings were selected and provided by the client to cover the
proposed buildings area through a bore location drawing. Boring | through 7 were drilled to 8-, 8-, 6-,
8-, 8-, 5.5-, 8-, and 8-M penetration below EGL, respectively. Drilling of the borings was terminated
after encountering hard stratum with SPT “N” = 75 in at least four successive tests, and recovery of
rock core pieces. NX TC bit and Diamond bit core barrels were used for drilling through the rocky
formation. Borings were terminated after recovery of rock core pieces, Tests were conducted to
determine the pertinent index and engineering properties of the soils and rock encountered. We then
performed engineering analyses to develop the required design data. Groundwater was not clearly seen
al the borings due to rains during field work. Log of Boring were presented on Plate 2 through §.

For CASAGRANDPREMIER BUILDER LIMITED
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Repart No 24Bai3U16.20 Prasad Armshrong Yen GEC (P) Lid., Chennai 106,

Field and Laboratory Tesis

Boring was drilled using Calyx drilling unit. In the boring SPT was performed at 0.75-M interval
upto 4-M, and at 1-M interval beyond 4. Soil and weathered rock samples for laboratory tests were
collected from SPT split spoon sampler. SPT consists of driving a standard split spoon sampler. 50.8-
mm outside diameter and 35-mm inside diameter into soil under the blows of a drop hammer of 63.5
kg falling weight freely through 75-cm. The number of blows required for 30l-cm of penctration of
sampler in soil is designated as N value and it is termed as the SPT blow count. Detailed information
regarding SPT can be found in the 15: 2131 code of practice,

Soil-testing program was designed to evaluate pertinent index and engineering properties of the
foundation soils and rock. During feld operations soil and weathered rock samples were collected at
(175-. and 1-M interval either disturbed or undisturbed as the case may be. All soil and rock samples
were shipped to our Chennai laboratory where pertinent index properties - grain size analyses. natural
water content Atterberg limit tests were performed on collected soil samples. All the test results were
tabulated on the Summary of Test Results on Plate 8. Grain size distribution curves of tested soil are
presented on Plate 9. Summary of Water Test and Soil Chemical Test results were presented on Plate
1.

GENERAL SOIL CONDITIONS
Topography

Natural topography of the site reflects a relatively flat terrain. Visual observation infers that EGL
of the site was about - to 0.45-M below ERL of roads along the site boundary. Many bushes and
shrubs were present in the site. Fencing, compound walls and house walls were present along various
parts of the site boundaries. Proposed construction will be the first major construction activity to cover
this site.

Soil Stratigraphy

Soil stratigraphy disclosed by our field and laboratory investigations of the boring are presented
on the Log of Boring on Plate 2 through 8. Soil stratigraphy is based on classification of soil samples
recovered from the boring, and our observations during drilling operations. A generalized summary of
the major soil strata is tabulated below:

Boring — 1:
Penetration, M
Stratum From To Description
| 0 1.0 Red Silty Fine Sand with Clay Binder
i 1.0 1.75 Red Fine to Coarse Sand with Silt
m 1.75 8.0+ White Blue Brown Weathered Rock
Boring - 2:
Penetration, M
Stratum From To Description
I 0 1.0 Red Silty Fine Sand with Clay Binder
1] 1.0 8.0+ Red White Blue Brown Weathered Rock

For IER BUILDER LIMITED
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Boring — 4:

Stratum

Boring — 5:

Stratum

Penetration, M
From To
0 1.0
1.0 6.0+
Penetration, M
From Ta
0 1.0
1.6 8.0+

Penetration, M

From To
0 1.0
1.0 1.75
1.75 8.0+

Penetration, M

From To
0 1.0
1.0 55+

Penetration, M

From To
0 1.0
1.0 1.75
1.75 8.0+

Prasad Armstrang Yen GEC (P) Lid | Chennai 106

Description
Red Silty Fine to Medium Sand with Gravel
White Blue Brown Weathered Rock

seriplion

Red Silty Fine Sand with Clay Binder and
Gravel

White Blue Brown Weathered Rock

Description
Brown Silty Fine to Medium Sand with

Gravel

Brown Gravely Fine to Coarse Sand with
Silt

White Gray Brown Weathered Rock

Descripiion
Brown Red Fine to Coarse Sand with Silt
White Giray Blue Brown Weathered Rock

Deseription

Brown Fine 1o Medium Sand with Silt
Red Silty Fine to Coarse Sand

Brown Gray Weathered Rock

Detailed soil descriptions that include textural variations and inclusions are noted on the log of
boring presented on Plate 2 through 8.

Interpretation of Soil Properties

Shear strength parameters for cohesionless soils were selected based on the SPT, and grain size
distribution analyses. Shear strength parameters for cohesive soils were selected based on the SPT
results. Unit weight (soil density) profiles of soils in the borings were developed from estimated values
based on correlations of unit weight with particle size gradation and field test results (Bowles, 1982.)

Recommendations presented herein for the proposed buildings were based on the soil properties
encountered in Boring | and 5. There may be a need to drill additional borings to investigate soil
variability if encountered during the foundation work. Based on the field and laboratory test
results the following are the properties for soils encountered in the boring.
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Boring — 1:

Stratum
|
Il
Ila
b
Ille
1d
Ille

ITh
lle

Boring — 3:

Stratum
|
Ila
b
e

Boring — 4:

Stratum
|
Ila
b
e
Hd

Boring — 5:

Stratum
|
Il
Ia
Mk
e

Penetration, M

From To
0 1.0
1.0 1.75
1.75 25
2.5 3.0
3.0 4.0
4.0 6.0
6.0 B.O+

Penetration. M

From To
0 1.0
1.0 1.75
1.75 3.25
3.25 8.0+

Penetration. M

From To
0 1.0
1.0 1.75
1.75 3.0
3.0 6.0+
Penetration, M
1] 1.0
1.0 1.75
[.75 3.25
1.25 5.0
5.0 B0+
Penetration, M
From To
] 1.0
1.0 1.75
1.75 2.5
2.5 4.0
4.0 8.0+

Penetration. M
From To
0 1.0
1.0 1.75

Prasad Aamstrong Yen GEC (P) Lid,., Chennai 106

Properties

i =29 vy = 1.6 tons/M?
b = 347 v = 1.9 tons/M?
&= 35" vy = 1.95 tons/M?
¢ =37 ¥ = 2.1 tons/M?
¢ =32% Yo = 1.7 tons/M?
§ = 38" v = 2.2 tons/M?
= 39", yuu = 2.25 tons/M?

Propertics

& =29% v = 1.6 tons/M’
b =36, 1o = 2.05 tons/M?
d =37 Yuu = 2.1 tons/M’
& = 39", Y = 225 tons/M?

Properties

b = 28" v = 1.6 tons/M?
¢ =37 v =2.1 tons/M?
& = 38", v = 2.2 tons/M?
& = 39% vy = 2.25 tons/M?

Propertics

$=27" 1 = 1.5 tons/M?
& = 36"; Y = 2.05 tons/M?
& =3T" Y = 2.1 tons/M?
& = 38" v = 2.2 tons/M?
$ = 39% you = 2.25 tons/M?

Propertics
b = 28" ¥ = 1.6 tons/M?
th=33% v = 1.75 tons/M?
$ = 36" v = 2.0 tons/M?
¢ = 38" v = 2.2 tons/M?
b= 39" yuu = 2.25 tons/M?

Properties
b= 34% v = 1.8 tons/M?

$=37" Y = 2.1 tons/M?
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b 1.75 2.5 ¢ = 38" v = 2.2 tons/M?
lle 25 5.5+ § = 39" ., = 2.25 tons/M?

Boring — T:

Penetration, M
stratum From To Properties

I 0 1.0 Y = 1.6 tans/M?

Il 1.0 1.75 &= 32" vy = 1.75 tons/M°
Illa 1.75 2.5 & = 36" vy = 2.0 tons/M?
b 25 3.25 = 38", Yuu = 2.2 tons/M?
e 325 8.0+ $ = 39" v = 2.25 tons/M?

DESIGN INFORMATION

For the proposed building’s basement floor height and slab thickness at least 4-M height will be
required. Site’s highest EGL was at ERL nself. Site’s FGL can be at 0.9-M above ERL of road in front
of the site, FFL of the ground floor can be 0.3-M above FGL of the site. With this configuration from
EGL itself a height of 1.2-M will be available for the basement floor. Therefore, bottom of the
basement floor from EGL will be at about 2.8-M below EGL. For encountered soil conditions and
column loads it was recommended to provide either “Isolated Column Footing™ or “Combined
Ralt” foundation based on site conditions, over lapping of footings, depth of excavation, groundwater
conditions, construction time, cost, ete. In case of “lsolated Column Footing™ foundation minimum
1.5-M width and at 4M below EGL and with at least 1.5-M thick footing embedment (below
basement {loor bottom level) was considered in the analysis. In case of “Combincd Raft™ foundation
a raft of 25- by 75-M at 3-M below EGL was considered in the analysis. The ultimate bearing
capacity of the soil was estimated as per 15: 6403 Code of Practice Method using the following
equation and soil parameters presented above sections;

Quir = CNsedeict qiNg-1sgdgigt 0.5By'N s doig

Where
B = Width of Footing;: ' = EfT. Unit Weight of Sail;
g, = Ultimate Bearing Capacity of the Soil; S8, = Shape Factors;
C = Avg Soil Undrained Shear Strength; d.d d, = Depth Factors;
N, . N, & N, = Bearing Capacity Factors: il = Inclination Factors; and

q = Eff. Vertical Pressure at Fooling Level

In case of “Isolated Column Footing” the estimated ultimate and recommended allowable
bearing capacities were 175 and 35 tons/M’, respectively. Estimated total settlement was about 7
mm. Estimated total settlement was less than 60 mm, the IS: 1904 - 2006 code limiting settlement for
isolated column footing foundations for framed structure with panel walls. Hence, isolated column
footing foundation can be used for the proposed buildings at this site. All the footings should be
intercannected in both directions, It was also recommended to provide continuous lintels in each floor
for better resistance to seismic forces. For any depth beyond 4-M below EGL the allowable
bearing capacity was limited to 35 tons/M’. The basement floor slab at about 2.4-M below EGL
will have to be designed for 2.4 tons/M® uplift water pressure. Foundation capacity calculations
were presented on Plate 12.
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In case of “*Combined Rant™ foundation the estimated pltimate and recommended allowable
hearing capacities were 1013 and 20 tons/M’, respectively, For the expected bearing pressure
estimated total settlement was about 7 mm. Estimated total setilement was less than 75 mm, the 15:
904 - 2006 code limiting settlement for raft foundations on granular soils. Hence, combined raft
foundation can be used for the proposed buildings at this site. The raft should be designed for 2
ton/M* uplift pressure due to groundwater. Foundation capacity caleulations were presented on
Plate 12.

GROUNDWATER AND SOIL CHECMIAL ANALYSIS

Groundwater was not clearly seen in the borings due to ongoing frequent rains, In the site a bore
well of unknown depth was present at a distance of about 17-M from Boring 7. Groundwater sample
was collected from this bore well for construction suitability test as per IS: 456 — 2000 guidelines. Test
results on groundwater sample from same bore well performed in_July 2018 preliminary
investigation inferred that groundwater from the bore well was not suitable for construction purposes
due to high alkalinity as inferred by the methyl orange titration test. and verv high sulphates.
However, groundwater sample collected during this investigation from the same bore well inferred
that groundwater from the bore well was suitable for construction purposes. Such drastic variation
inferred dilution of bore well groundwater by the accumulated rainwater. Therefore. as an abundant
precaution it was recommended (o use cement and steel resistant (o sulphates in the structures uplo
first slab level of the buildings. Groundwater from the site should be checked at regular intervals from
the beginning and during construction period to confirm groundwater’s construction suitability.
Suitable groundwater treatment may be adopted to have water of acceptable gquality for construction
purposes. Soil samples from Boring 1, 3. and 5 at 1.75. 2.5-, and 1.75-M depths, respeclively were
tested for pH, Chlorides, and Sulphates to check if the soils at foundation can affect the planned
foundation elements in contact with the site soils. Test results infer that the tested soil had acceptable
pH. low concentration of chlorides and sulphates. Summary of groundwater and soil chemical test
results were presented on Plate | 1.

SOIL SUB-GARDE MODULUS

Site bore holes profiles infer mainly sandy soil profile with N, = 100 from 3- to §M below
EGL. In the borings lowest N value was 16 at 3.25-M below EGL in Boring | in weathered rock.
Actual *Sub-Grade Modulus™ value was influenced by thickness of substrata layers in the influence
zone, size and rigidity of foundation. Since it is not possible 1o estimate the same with variable strata,
as a general guideline following sub-grade modulus values as per 1S: 2950 — 1998 were provided. As
per IS code in case of granular sand material with SPT “N,,,” 10 and 30 in saturated condition Sub-
Grade Modulus “K,” was 0.9 to 2,9 kg/cm’/em (900 to 2,900 tons/M*/M), and with SPT “N,," > 30
in saturated condition Sub-Grade Modulus “K,” was 2.9 to 10.8 kg/em’/em (2,900 to 10,800
tons/M*/M.) Therefore, for the encountered soil profile in saturated condition a conservative Sub-
Grade Modulus “K,” of 7.0 kg/em®/cm (7,000 tons/M*/M) was recommended for the proposed raft
structural design.

CONSTRUCTION CONSIDERATIONS

We do not expect construction problems at this site due to soil and groundwater conditions in
non-rainy seasons. Site’s EGL was at about 0- to 0.45-M below ERL of roads near the site. FGL of the
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site should be at least 1.6-M above ERL of roads near the site with proper design of surlace drainage
system to drain rainwater runoff. Slopes of site’s internal roads, rainwater channels, drainage channels
should be suitably designed with due consideration to ERL of public road in front of the site. Open
areas around the building should be at least 0.2-M above FRL of the site’s internal roads. Building’s
stilt floor’s FFL may be maintained at a minimum 0.2-M above FRL of site’s internal roads. This will
minimize rainwater road runoff flooding into site and building.

Backfilling of the foundation excavations should be done with granular soil, and fill should be
compacted properly to achieve proper densification to avoid settlements in flooring. Fxposed botiom
surfoce of the foundation excavation must be properly compacted with heavy duty rammer or heavy
roller to compact the exposed surface that gets loosened by mechanical excavation activities. This is to
minimize the settlements that can arise if the loosened soil in foundation excavation is not removed or
compacted. New foundations should rest on virgin soil and not on old foundations or filled up soils. In
case of any filled up open well. pits. ditches or any other loose pockets were encountered then the
loose pockets of soils encountered should be replaced till denser material with well compacted PCC.
Inspection of all foundation excavation's bottom surface should be strictly followed to confirm
the exposed surface was hard weathered rock and not loose material. Excavated silty sand soil and
weathered rock can be used for foundation and site filling purposes. However, compaction of the silty
sand should be done without flooding at soil’s optimum moisture content to avoid slush formation
on top of the fill due 1o separation of silt from sand. Site filing should be completed before casting

of first slab of the buildings.

All structures at this site have 1o be designed for higher seismic forces (Zone 1) due to increased
seismic activity in peninsular India in the last two decades. Seismic events of 5.1 magnitude on August
24, 2021, 5.1 magnitude on February 12, 2019, 7.9 magnitude on April 25, 2015, 6.0 magnitude on
May 21, 2014, 8.4 magnitude on April 11, 2012, 7.2 magnitude on June 13, 2010, and 7.6 magnitude
on August 11, 2009 with epicenters in Himalayas, Bay of Bengal, and near Andaman Islands were felt
at Chennai. It is recommended to provide rigid plinth beams in ground level, shear walls in the
structure, and continuous lintels in each floor. Lintels must be integrated into columns of the structure.
Plinth beams must be designed to be rigid to allow redistribution of loads in case of differential
settlements. The site soil profile infers “No™ seismic susceptibility. Under a seismic event of 6.0
Richter scale, and 1S code recommended peak ground acceleration of 0.16g the tolal estimated
vertical settlement. Iwasaki liquefaction potential was 0.0 inferring “No Liguefaction.™ As per IS
code for Zome I design horizontal acceleration was 0.16g. Liquefaction Analysis results are
presented on Plate |3,
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(Not To Scale)
Site EGL = 0- to 0.45-M Below ERL Road In Front of Site.
SITE PLAN WITH BORE LOCATION DETAILS.
PLATE 1
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LOG OF BORING

Project: 0.5 No 40/1 & 40/2 New TSLR No. 120 in Slock 13, Ward A, |SSA Pallavaram 'JLE_EEM
39615 (s per TSLR.O. S No 386/1, 396/2 & 39673 Par), N TSLR No 12 Fad in Biock 1, Ward E,
MMMMMMW

Bore Hole No.: 1 Type of Boring: Calyx Dl Dia. of Hole: 150 mm

Started on: 20-10-'19 Ended on: 21-10-'1 Field Work In Charge: M Munivel

Final Depth: 8 .M Depth to G W S: Nol Cleas Dus o Raing _ Remarks: Neus,

[GEFTH SOl DESCRFTION SPT I VANE & SPET “N' PROFILE INDEX TEST DATA

i ISAMPLE TYPE F 5 78 25 &0 75
—)
EEF S TY FINE SAND whil clay binder SFT RO M ol =
T LN /45 = U Blows q\
ik wn ) e —§ = 24 | & b N brl.ﬁfﬁlﬂ \
10 - T/ 1570 = 33 Blows -
LD FINE 1O COARSE SAND with siby
Ta 1.TEM) i £ 2} SPr@imm
BoastTim - M pe L 0umd | 91593 - 37 lows ‘&\
SHITE |||,'|lHun'n'h“lullllul'llltuh .
Bl 1.75-M) Moo — ) SPT &2 5 M 24
| 2 S = AN 1 i kil & s fiow 10 Whoras
T e *a
dhwr e - IT 1 tima Nl 4 oo o 10 Rbown
(Mg =7 | ser@izsm ]
/12 = 19 Blows g_‘"f -
1 (1 e 4 =13 I T o [
Ny =9 PTG AM i s
N i Bowt 163 L hiviary
e e S e L 1)
2 e o 10 Rlows
i Hirmemer Moo i
T BN i am 44 masmily m-@."”
an i - i =200 27 (nma A" 2 com for 10 Blows -
i O Imhlﬂ!ﬂm
S N Deativemd il Joilling froipm ¥ %m0 i iy Bobaiond)
Aol g mind beven ek o e Bgn SFTH&HfiN‘Ih
dillsd flom 4 5 o bom s Wmimmes. _____hlj cms fow 15 Hlows
aliwhe Peises Fcerveresl dridling o S 0 e For § Blows
i inimares Hebsomd )
fpljrd By i == W e m#?MIEMJ
s S Fi wad il i1 8 cmn For & Blows
IR P, T 5 0 i ' 0 geima, for & Filows
x 1o (Mammer Kebound )
SPT  N M SR
Erillad fom T s B b 1100 menuden o i crma fowr 5 Bbows
E";J-‘;:lu.h‘dm:ﬂt-:.-‘mul arilieyg o f-m {Haammmer Hebound)

9.0

10.0

11.0
BORE HOLE TERMINATED AT 800 SPT -Slaniel] Ponelraban Tos [R5+t imed L1085 = Uindiaturher] Sanpis. WeS= i Sarnpike. S =Sampie bl
— Bl i 2 Aecovmrnd: LS = Lines Bl =— = Plostic and Liguid Limits & =N M C, 8 =%, 75, Sirs

PLATE 2
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Project: 0.5, No, 40/1 4 4002, New TSLR Ne. 120 in Blogk 13, Ward A, ISSA Pallavaram Yillage and 0.5 No
S98.0L5 (a8 per TSLR O S NG 39071, 306G & J963 Banl N ISLE Ne. 162 Pt in Block 1 Ward E
Zamin Paliavaram. Pallavaram Tajuk Chengalpatiy District within the Limit of Laml.m.a:um;auramn.

Bore Hole No.: 2 Type of Boring: Dia. of Hole: 150 mm
Started on: 21-10-'18 Ended on: 22-10-'19 Field Work In Charge: M Munive!
Final Dapth: m Depthto GW S: Remarks: “one
ESTH SOIL DESCRIPTION SPT/VANE &| SPT *N° PROFILE INDEX TEST DATA
J] SAMPLE TYPE 28 5 75 25 & 75
EIVSILTY FINE SAND with clay blaber SrTgiolsm
Ta LB FRT - 10 Blows a\
O b | Bl o =~ 1T (R E SPT & | W 1528
1.0 i i A crme fod 10 Mioms, -
EDW I WLUE RROWS WEATHERED 4 g for 10 Blowa
ki Belew LOAG (M 02 SPT s 175 M2V
oMb tte g ey 20 umtt LA e o 10 Hlows ) 2
&0 4 gomen fis 10 Hliws {_
5P 25 M
i ri - AT | i/ Bl A g fonic 10 Dl
-
i~ 3 o four 10 Blowa
10 ] 125 (SR
NICTC bl delling fioem ) 25 40 S i |0 sionten 185 come for 15 Plows
01 coms for 5 Blows
SPT &4 M (SNR )
40 B N | spmn ol bnii dealleig Fivmis dm 8 cma foi 5 Blomas
(1 comme for 5 Henms
(M immenie Kt §
51T &0 3 M (BNR)
50 rillad e 4= Ep % on 3% Somidikes e fisi & [l
(Hommmer Febomnd )
S i M D i ) 238 i M
Jinds) SPT & i M I5NR )
&0 rilled P 8- Rir b i WD Aefiikes 0.5 oms [or 5 Blows
Blig sl Bt cedodd i Lo Bon L mmi Fiwd & D[
(Hammeer Rebound |
SPT Gl T M SR
T0 alrslbald Frows 8= a Toani im0 mitmibe 1) o Fowr 4 Hlonas
| gres ginie pieves tamoweted Jiilling o 7w | Hammer Rebousmd i
SPT & M ENNR)
g O et o i o
e cows JHesss frneed dndbe w b {Hamemer Rebound )
80
10.0
11.0
PLATE3
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LOG OF BORING
w Projfect: 0. 5 No Hn. 4001 & 402, New TSLR No. 128 in Block 13 Ward A_ISSA Pallavaram Village and 0. 5 Mo,

aJh ! 5 (as per TSLR C. S, No. 396/1. 356/2 & 3963 Par), N. TM 142 Part In Blogk 1, Ward E,

- Zamif _!’aHaan _,_gj_gu;uarn TdIuE._LhEﬂ::ﬂmu_mﬁrmtm Limil of Tambaram Corpgration.
Bore Hole No.: 3 Type of Boring: Calyx D Dia. of Hole: 150 mm
& Started on: 22-10-'19 Ended on: 23-10-'19 Field Work In Charge: M Munivel
Final Depth: 6.0-M Depth to G W S: Nat ueto Raine Remarks: Nouoe
- BEFTH SOIL DESCRIPTION EPTIVANE B | SPT"N° PROFILE INDEX TEST DATA
i LAMPLE TYPE 25 5 i} 5 5 15
.
(- ENSILTY FINE TO MEDIUN SAND with ST G025 M Gl‘--.., i
ravel (To 1,0=%1) 315 = & Blows L
W/ 00t T e o 2B = | e A SPT @ | M 17300 o]
1.0 o 4 cms for 10 Blows R
o *
- SN HITE BLUE BROWN WEATHERED ROCK | 3 cms for 10 Blovs ey
Yodow 100 - SIT @ 175 M 320 s
- ... 0o ) Thow 0 3T 2 wnsM] | 2 emefor 10 Blows e
20 P {Hwmmier Rebourd)
- I7 Bl o= 25 - T e SPT @ 25M
N iy 3 cms for 10 [Hlws
- I ) =
2 ¢mis For 10 Bhises
o ¢ M Caunand b drifling Tion 1 85:m SFT @ 3 2SM(SNR Y
- 17 A Il R 6, I
- led from 7 WS |.-‘|_‘- m .||'||||l||.|.. 0.5 ¢ms for 5§ Rlowa
w - T il Prown colon, 3 25 ipf=m Ohems for 5 [l
ST a4 M ISKER)
- 4.0 drilbid fiom % 25 20 im0 i 65 rpaney 0 cms for 5 Blows
s cove N Blome P reaewenon diilng fo d-in {Hammer Rebound )
{—) Mi=tnbbom g - 39 > %5 omE
! SPT G 5 M (SNRY
- 50 rilbod from 4= 1o Semn on &7 mamgies 0 oo fior 5§ Bl
R 17 T S0 and s pieces irversd dnlkng i 54 { Haimmer B eboumd §
L
lid SPT e 65 MUUSNR)
v B.0 |'I_'--_l_|_£|__--__-:_l_-1_|l_l__' monues _| Mems for & ows
U cms core peecen iocoversd dnifong o O-m {Hammer Kebound §
|
b T4
S
A=
8.0
St
Vo
2.0
(-
L
100
- —
[
11.0
L= — n e
BORE HOLE TEAMINATED AT @ R T SPTeStandard Penedration Test D5=Dishabog J*—.._
' ol i Sample; UDS = [nDishrbed Sampke, Wes
Hmﬁ.l-s"lmsmﬂ-:H=m“mmm+ =NHCI=%_?5,,5“ W:Eﬂhplahlﬂ
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iarm all;
Bore Hole Mo.: j_
Started on: 23-10-'19

SOIL DESCRIPTION

SPT/VANE &
EAMPLE TYPE

HOW S STLTY FINE SONE witls clay blailer s
ravel (To LA
e iy | ey - = 2T YT, R

PT "N" PROFILE
2 L 15

INDEX TEST

DATA
50 T4

ST & 035 M

2723 =5 Hhows
SPT & | M 19724
i coma fowt 10 Wi

AITTY BLUE BROWS WEATHERED RO W
) Bl 0.05-%05 [}, -

I Rl T 2 0 s M

2 1 imas Nl

B lhed Ohinim 3 2% i dom g 1Y minases

Y DRastvees) el ditlling frime -
194

g N i - - 1R =S e Nl

ik . 1CE]

i | hend Trime &= lis %emn 18 1Y imammie
.............................................

Bt L heed frime Lit Heeti 121 BLI EmEwmile

30wl o= W 24 pons M
ik, 1N
HI melmurins

e | bend Piimimm B die T 0B

covenpad drelling tn T-m

AEHE Pt

biilhsd v T b S im AU e

11 v come e v peecesy racoweed dilling © e

20

10.0

1.4

& e for 10 By
SPT 6 | M2
3 o fow 10 Bl
3 cms fior 10 Hlows
SIFT 23 M XY

¥omn for 10 Hlows
3 e for 10 Rlpws

ST 32 M
N o fow 10 Wlows
2 cons fow 10 Hbonis
ST a4 M

T cmn Bor 10 Hbivin
2 e for 10 Rlows
i Lismmner Mebsmimnd )
SITT G 5 MY ISNE
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0 e e & Bl
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ST e & ML ASNE )
e For 3 Dllows
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HORE HOLE TERMIMATED AT A0.M

ST =Seandor) Ponotialion Tesd, Di~Deturbod Samgin U105 = UnOmiofed
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LOG OF BORING
Project: O S No 40/1 8 402 New TSLE No. 129 in Block 13, \Ward A, I1SSA Pallavaram Vilage and O 5 No
396 [ 5 (a8 pet TSLR &_S No. 39601, 39672 & 3963 Pad), N TSLR No, 172 Pad in Biock 1, Ward E

Zamin Pallavaram Pallavaram Taluk Chengalpatty District withio the Lima of Tambaram |

Corporation,

Bore Hole No.: 5 Type of Boring: Calyx Dril Dia. of Hole: 150 mm
Started on: 24-10-'19 Ended on: 25-10-19 Field Work In Charge: Y Saravanan
Final Depth: 8.0-M Depth to G W S: Remarks: o
PEFTH SCIL GESCRIPTION SPTIVANE 8| SPT"N"PROFILE INDEX. TEST DATA
&AMF_-liE TYPE 25 Ei) -] 28 51 -]
MO S STLTY FINE TOCMEINEM SAND whih SPT@ 0 M
ravel (o Li-%1) P20 - 24 Blows '
(Y TR (P ., ™| b s e Nl SPT eI M
10 M, -8 21812 = 27 Hiowa Y
O CEAVELY FINE TO @ DHSE sAAD
Mol i(Te 178N (N, - 3T EPT @175 M
e g ) T 9= 37 1 Lo W PHIPES o A2 Bloea E‘ “n
AITEE GRAY O S WEATHERED B K —
Below LTEM) (M, - 42 ST 25 M """\_,H
........ o lhm - 20wl ]V e 10 isk e~ | =
2 5 o fiow 10 Blerers)
W TU bl dleallimeg Prie SPT 325 M
d Db = AN TS I coma Bow 10 Hbivwn -
i {i¥ {85 e e 10 Blows)
SFN A M
driling fiom Lo i ol 0 mineey | i cms for 10 Blows : —a
MW Dy bt arskliog froes 4-1m 35 coma for 10 Hbows)
i F i Bchoniing}
STl 5 MU(SNIG
rillesd froem 8- b Sgin o &Y sk 1w o 10 Hlones
i 5 comn T 10 Hlows)
Hamerier Hebouwnd |
drillnd frosm %- ko by an 40 mmeips SPT & b M ISKR)
g prgues recoriertad doldling s des | wim o 10 Ml
T YT U s, W A s for 10 Floss
M. i iHammes Kebound)
SITT Gl T M ISR
Erillend lhenm foe dip Tdin s 0% gl 1 8 gima G 10 Filivas
¢ it catre seel e precey ruonersd Aoy e Ton ] O goeor 10 Blowes
i Wiy Reboind )
ST G K M(SNRD
e AN, el St 1 Dlony
L1 crm oy e v s, mecovae drilieg 5 e O gmp B 10 o
[Hammer Hebound)
a0
100
11.0 =
BORE HOLE TERMBLATED AT & 0-M SPT=Sarclare] Pevwtrision Tost. IF5=Desturbod Sampin, LIOS = Uniedushond Sample. W =Walor Samplo, SMR=Sampls Hot

Rocowered. LS = Liner Sample: +—» = Plasic and Lgwd Lmitx. ¢ = NM C; 8 = % .75, Sue
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LOG OF BORING

Project: 0. S No. 40/1 8 40/2 New TSLE Mo 120 in Block 13, Ward A |SSA Pallavaram Vilage and Q. 5. Na

39@ Slaspes TSLR O S No 3961, 39612 & 39673 Padl, N_TSLRE No. *E_Pm in Biock 1 Ward E

Samin Palovaram, Pallavaram Taiik Chengalpaiu CHaCric within the Limd of Tambaram Corporation.
Bore Hole No.: 6 Type of Boring: Calyx Dl Dia. of Hole: 150 mm
Started on: 24-10-'19 Ended on: 25-10-'19 Field Work In Charge: M Munive!
Final Depth: 55 M Depth to G W S: Nol Clear Due 1o Rains  Remarks: “oic
DEPTH SOIL DESCRIPTION SPTIVANE&| SPT "N"PROFILE INDEX TEST DATA

) EAMPLE TYPFE 4 L 74 4 ) 1%
WS BRI FINE TO O A RSE SAND with ST a2 M B
pili (Te LN B1295 =27 Rlows
Dl e | s - § - 14 I B e W SPT &l | 28 ‘\“-\,‘_

10 4 i for 10 Flerwen Sl a

LHITE GRAY BLUE BROW S WEATHERED % oo for 10 Blows \\-

OO (Hirkew LB-M) (5, - 07 ST 4 1 75 M
I R e L . 3 s o 10 o -

20 B TC bt dniltig from | Tia 2 oo for 10 Blows
[ 752 %m - M. s~ 22 el ST e 29 M{SNR)

T 08 cas fow 5 Bilisws

i bt Tt S s | D3 o
30 B 5 D laii dralling foss 2 g ﬁ]".tul‘,j:'.!ll!!imr
Zrilied frewm 2 1 § Il g U ey i g for € Biloms

5 o cole e See pecey reevered Silleg o 3 7 Sam | (Hamesey Rebound |
SPT @ 4 MISNRY

an S lhed Frerm 3 e b dm e 70 i 0 o for 5 Blows
71 o o and st e roeowene Silieg 1 de i Hammer Bebaound )
: L T T R L ETTR
ST @ L WSNRG
z0 o e Bropm A i S im T i e for 3 Blowa

I crem coew el st gl Focowere Ailleyg i G Harmmet Hebond
Priamm ®- las % Seam o N maipiuee R i 55 M{SMR Y

e S R e w e R e

20 oo oo ard st e rEcoweeres g B 4 4. 0 o for 5 Blows
6.0 { Mt B plbwmuind |
T0 Moty Do weom nrweatind 3 & S due i ohaSrachion by

RSP RS
)
80
10.0
11.0

DNOEE MO E TESMBMATED AT 4 A0 SPT=5tandard Proeiration Towt DS oDwehutod Samglr. LIDS = | inDisharbed ww “’Eww

FRocowsed. LS = Liner Sanple, »—+ = Plasiic and Ligud Limés, ¢ =N M C, ® = % 75, Size
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LOG OF BORING

Project: OU. 5_No 4011 & 40/2 New TSLE No. 129 in Block 13, \Ward A, ISSA Pallavaram Village and Q. 5. No

386 (5 (as per TSLR O S, No 39611, 39672 & 39673 Parf) N TSLE Mo 1/2 Parl in Biock 1, Ward E
camin Pallavaram, Pallavaram Taluk, Chengaipatiu District within the Limit of Tambacam Corporation,
Calyx Drill

Bore Hole No.: 7 Type of Boring: Dia. of Hole: 150 mm
Started on: 25-10-19 Ended on: 26-10-'18 Field Work In Charge: Y Saravanan
Final Dopth: to GW 5: Remarks: “ooc
DEETH SOIL DESCRIPTION SPTIVANE & SFT *N® PROFILE INDOEX TEST DATA
Ll SAMPLE TYPE 2% & 15 24 40 5
BB N FINE 10 AU LS AN i il 1% & 035 M .
o LM
LT T i Loomn A4 “"r!ﬂ I M
L i ] ) L AR - 1R Do &
NOSILTY FINE T0 CDARSE SAND '\]
T LTEN N, ] RIFT it 1. TS M \
i s =3 |7 bt CIBA ~ 47 Bl E o

S GRAY WEATHERED RIM'K
Beelom 17300} [N, =47

L EFm arul WP S reovewisl] PG 6 O

A B - o L T ome M
o s
Einay (LT TR Rl e BT
dri| lind finsm o pio Totm im A9 el

11 o corn o Blowe [nenes pacoweared ditiling o Fm

bril lied firaee 7 b Beap i B0 Pl

Pi.0m2 Lem - W = 0 b W
1mi2 (R | 1Y i ™
——l
FaX i ahinllin co A
Seth |l Birowim 3 25- s d-=m 440 mnpimiaies
Bl M | St e beid deilloing Prvirm 4
d Prosim A= 00 Seam o 43 ey

_I.'I-Sml fine 100 Hbown

1 oA coie el ke e Poerseeind deifling o e
80
100
1mo

SPT 2% M
& om fowr 10 Blows

2 ome for 1) Blows
ST 3™

2 oma foi 10 Blows
I cmi o 18 Ethows

SPT G 4 M SR
1 e B 10 Eloses

0% o fow 13 Hibows
(Husmmer Bobsound |
ST 5 ISR
1 e for 10 Blows
% pimn fod 10 b
(Hammer Hebound )
ST i bl SN
15 s fiw 10 Ebows
1 5 s Toe 10 ko
(Hameer Bobound
ST i T M {SME )
15 pomn fie 10 Bibows
0 cins o 10 Blows
ey Betssard |
SPT & N M ESNKG

U guinn Fowr 10 ko
THrrmser Beboumd |

BORE HOLE TERMIMATED AT & O-M

ST =St Prnetralion Tesd, O+ Ceiurbod Sampae, U5 - UnDetuebed famgio, Wos-Wamer Sampin. 5NF - Sampin Mot

Ruoovered, L5 = Liner Sampl, +—+ = Plastic and Ligped Limits. 4 = MNMC. 8 =% 75 Size
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SUMMARY OF TEST RESULTS

Boring Depth, w% PL LL -THu% SAND GRAVEL 15
— Finwh __ Wiwdunth  Conmwes % CLASS.
I 025 20 an
1 15 a ] 33 23 I 5P
1.75 1% ]
25 i 13 41 13 [ n M
3325 n 14
4 Ifs n X ] 27 1 4 SP-5M
L8] 2 11 i 1 14 H LP-SM
hil MR wione I!iu.'lﬁ
T0 SNR  wone  pieces
no SWR  cofc  proces
F nis 2 13
R 4 34 51 13 2 1l 5M
1.75 T &
5 M (k] 427 26 1 3 M
i SNR
4.0 ENR
50 SMNE
fal} SMK
T SNE core  peces
g0 SNRE  core  pieces
i 025 11 20
1.0 13 k] f3 11 I i LX)
1.75 4 14
25 I 13 41 EL 1mn U] S
325 SMNR
a0 aMNE  core  pieces
50 SNE oo pieces
. SNR cofe  pioced
4 025 15 4
1] U] o 42 e | 1% 2 SP-5M
1.7% q 18
i H L] 50 12 I ] L1 ]
123 L] = i 2 o ] ant
il 1 24 56 13 # | Enf
50 ENR
60 SNR
T.0 SNE  sione  picces
K1 SNR_ come  peeces
5 0,25 19 1%
10 14 7 L1 I 14 4 W
1.75 i &
13 L 13 57 10 4] o M
328 10k 13
amn m 17 4 19 14 L] M
540 SNE  stone  pleces
il SNE slome  pleces
T.0 SNE  comr  pleoey
i SME  core  pieces
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SUMMARY OF TEST RESULTS

Bonng Depth, w% PL LL - -75u% SAND GRAVEL 1S
. 3 L R S
in 0n2% i} X
1.0 7 12 4 13 13 2 aM
1.7% & W 29 I3 FF 17 SP=A
5 HShilt
3125 SNR  slone  ploces
in SNR  core  pleces
50 SNR  core  picesy
55 SNR  core  picces
T 03I 13 fa
1.0k (] 8 LR} i 12 | M
175 22 15
Fi I 1 410 3h 13 i SP-5M
125 13 9 bl 149 15 H ShsM
4 SNR
20 ANR  slone  pieces
6.0 SMNR  sione picces
T SNH core proeces
B SMR core  proces
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Grain Size Distribution Curves
Boring 1
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Grain Size Distribution Curves
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Gradn Size Distribution Curves
Boring 3
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Grain Size Distribution Curves
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Grain Size Distribution Curves
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SUMMARY OF WATER TEST RESULTS

P -
WATE L~ UNKNOWN. TA R =
5 Mo Description Results Obiained As per [5:456 — 2000
I [To newtrahize 100 oc of water using 0.5 iml Mot more than 5 ml of 0 63N
iphennlphihnlein s imdicator MalH
r ] To peutmbie 100 oo of wisler wang methy| M Eml Mool rrvonte tham 25 mil of 0028
eanpe a8 indcador H350H
3 0 upanee Solids, mp/lier »n 00 Mhin:
b Hssrgnnee Sobds, mg e 42 XK Max
¢ Sulphates es SO0, mglier { A Bty
d  Khiondes o O, mpghiter T 2000 Max: - Plain Concrete
S0 M. ROC
¢ Puspended Solids, g Titer 1] 2N Max
[ ipll 713 & Wlin

Bemarks: Sample meets the requirements of ghove clowses. However, same bore well sample tested in July 20018 inferred
very high concentration of sulphates. This significant variation is possibly due to ongoing freguent rains in

regulnr cheching.

Remarks:

SUMMARY OF SOIL CHEMICAL TEST RESULTS

S.No. | Boring | Depth,M | pH | Chlorides | Sulphates, ppm
ppm S S0,
1 BH-1 .75 769 48 o 4]
2 BH-3 .50 71.20 an (1] [ 1]
3 BH-5 175 749 A ] [i]

Chennat, Waler can be ysed for eonstruetion pucposes as per 15 456 — 20K ooly after frequent and

plt 1ests on soil samples were performed on soil solution prepared with 5% soil. Soil solution was soaked in water for 24
howrs, and the solution was fillered.  Tests were performed on the Tiered water.

Sulphates wnd ehlorides comtent were For winl soil weight.

Test results infer tested site soils had seceptable pH. and low chloride and sulphate ion concentrations,

For CASAGRAND R,
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Repori No. 246a/G1/19-20 Prasad Armstrong Yen GEC (F) Lid., Chennal 108

SAMPLE CALCULATIONS FOR RECOMMENDED FOUNDATION

For the existing footings with short pile below load carrving capacity was estimated using soil
properties from Boring | and 5. Following is a list of design assumptions:

Case - 1: Isolated Column Footing Foundation

Type of Foundation = Isolated Column Footings:
Depth of Foundation below EGL = 4-M;

Depth of Found. below Basement = 1.5-M - Musi:

Min. Width of Fooling = 1.5-M

Expected Maximum Load = 170 tons.

Bearing Capacity Calculations;
Ultimate Bearing Pressure qu, = C,*Nc*S.*D, + q"(N,, - 1)*S *d, + 0.5*B*y*N.* S *d,

b 380

Cy (Undrained Shear Strength) = 0 tons/M®

N, (Bearing Capacity Factor) = N/A

N, (Bearing Capacity Factor) = 51.84

N, (Bearing Capacity Factor) = B4.86

S¢ (Shape Factor) = [+02%B/L)=1.0+0.2%(1.5/1.51=1.2;
d, (Depth Factor) = 1 +02*DyB * tan (45 + §/2) = 1.36

Sq (Shape Factor) = 1+02%B/L)=1.0+02%1.5/1.5)=12;
d, (Depth Factor) = 1+0.1*Dy/B * tan (45 + p/2) = 1.18

5, (Shape Factor) = 1-04%B/L)=1.0-04*(1.5/1.53)=0.6;
d, (Depth Factor) = 1+0.1*D¢B *tan (45 + §/2)=1.18
q’(0 B @ Footing) = 1L5%2.1-1)= 1.65 tons/M’,

Note: Ground water is assumed to rise to EGL of the site.
Quin = 0+ LOS*(51.84-1)*1.2%1. 18 + 0.5%] 2*1.5*B4.86%0.6%1 .18 =1 T2 86 ~ |73 IUH:JM:

Qi =qQui /25=173/2.5 = 692 tons/M” Use and Limit g,q = 35 tons/M’
Footing Size required for 170 tons = 170/35 = 4.86-M” or B = L = 2.21-M Say 2.25-M.

Settlement Calculations:
Zone of Influence from foundation level = 2%2.25 = 4.5-M below footing or 8-M below EGL or

upto hard stratum level, whichever is earlier. There will be only elastic (immediate) settlement and no
consolidation (long term) settlement as soil profile had only hard weathered rock in the influence zone.

Elastic or Immediate Settlement:

I. 3.5- to 8.0-M = H, = 4.5-M; SPT “N™ > 100; (Wea. Rock); E. = 9,000 tons/M°

Eesip = (9000%4.5) / 4.5 = 9,000 tons/M*

Quen = 35 10ns/M7; B = 225-M; L = 2.25-M; L/B = 2.25/2.25 = I; H = 4.5-M; H/B" = 4.5/1.125 - 4.0;
p=0.20; E;= 10,000 tons/M”; 1= 0.90: 1; = 0.403; 1= 0.078: I, = 0.436:

AHy = 4% 1.125%35.0%(1-0.2°/9000%0.90%0.436* 1000 = 6.59 mm

Total Elastic Settlement AHp = 6.59 mm.
PLATE 12a
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Consolidation Settlement: None.

Total Consolidation Settlement AH¢ = 0.00 mm.
Total Combined Settlement AHy = AHg + AHe = 6,539 + 0,00 = 6.59 ~ 7 mm.

Estimated total settlement for a 2.25-M wide isolated column footing at 3.5-M below EGL and at
least 1.5-M below basement bottom level was about 7 mm for a bearing pressure of 35 tons/M”,
Estimated settlement was less than 60 mm, the allowable limits for total settlement for isolated column
footing foundation as per IS: 1904 - 2006 code. Hence, isolated column footing foundation can be
used for the proposed buildings at this site. For better resistance to differential settlements and seismic
forces it was recommended to provide rigid plinth beams in both directions, continuous lintels in each
floor, and sill level beams under openings. Site and building basement filling should be completed
before casting of first slab of the building,

As some loose pockeis were encountered in Boring 1 between 3- and 4-M it was critical that

all the foundation excavations botiom surface should be inspected and strictly followed to
confirm the exposed suriace was hard westhered rock and not loose material.

Case - 2: Combined Raft Foundation

Type of Foundation = Combined Raft Foundation;

Foundation Depth below EGL = 3-M below EGL;

Worst Case Ground Water Level = AtEGL:

Minimum Raft Size = 25-by 75-M;

Expected Avg. Bearing Pressure =~ 10 tons/M°.

Bearin ity Caleulations:

Ultimate Bearing Pressure gy, = C,*N*S.*D, + q'(N, - 1)*S,*%d, + 0.5¥B*y"™*N,* §,*d,
v = 30

C, (Undrained Shear Strengthy = 0 tons/M*

N, (Bearing Capacity Factor) = N/A

N, (Bearing Capacity Factor) = 51.84

N, (Bearing Capacity Factor) = B4.86

S¢ (Shape Factor) = 1+0.2%B/L)= 1.0+ 0.2%25.0/75.0)=1.07;
D (Depth Factor) = 1+ 02*DyB*tan (45 + ¢/2) = 1.01

S, (Shape Factor) = 1+02%B/L) = 1.0+ 0.2%25.0/75.0)= 1.07;
d, (Depth Factor) = 1 +0.1*DyB*an (45+ ¢/2)= 1.0

S, (Shape Factor) = 1-04%B/L)=1.0-0.4*%25.0/75.0)= 0.87;
d, (Depth Factor) = 1+0.1*DyB*tan (45 + ¢/2)= 1.0

q'(O B @ Footing) = MNeglected.

Mote: Ground water is assumed to rise to EGL of the site.
Qui = 0+ 0 + 0.5%1.1*25.0*84.86*0.87*1.0 = 1015.14 ~ 1,015 tons/M*

Qui = Qui /25 =1015/2.5= 406 tons/M° Use and Limit g,y = 20 tons/M*

Expected Avernge Bearing Pressure ~ 10 tons/M’

PLATE 12b
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Report No. 246a/G1119-20 Prasad Amstrong Yen GEC (P) Lid,, Channas 108

Settlement Calculations:

In case of rafl foundation the “Zone of Influence™ will extend to “2B™ depth below raft, i.e., 2*25
= 50-M below raft or upto hard stratum level, whichever is earlier. In the present case very dense
weathered rock stratum was present from raft bottom level itself. There will only elastic (immediate)
settlement and no consolidation (long term) settlement as soil profile had only granular formation in
zone of influence.

Elastic or Immediate Settlement:-

l. 3.0- to 8.0-M = H; = 5-M: SPT “N” > 100; (Wea. Rock); E, = 9,000 tons/M*

Exave = (9000%5.0) / 5.0 = 9,000 tons/M

qo = 20 tons/M’; H/B® = 5.0/12.5 = 0.40; L/B = 75.0/25.0 = 3.0; p= 0.2; E, = 9,000 tons/M"
1= 0.90; 1, = 0.026; L= 0.074;  1,=0.082;

AHg = 4%20.0*12.5%(1-0.2°)/90000.90*0.082* 1000 = 7.87 mm

Tolal Elastic Settlement AHp = 7.87 mm,
Consolidation Settlement: None.
Total Consolidation Settlement AH: = 0.00 mm.
Total Combined Settlement AH = AHg + AH¢ = 7.87 + 0.00 = 7.87 ~ 8 mm.
Estimated total sctilement for a 25- by 75-M combined raft foundation at 3-M below EGL was
about 8 mm. The estimated total settlement was less than 75 mm — allowable limits for the total

settlements for raft foundations on granular material as per I1S: 1904 - 2006 code. Therefore, combined
raft foundations can be used for the proposed building.

As some loose pockets were encountered in Boring 1 berween 3- and 4-M it was critical that

all the foundation excavations bottom surface should be inspected and strictly followed to
confirm the exposed surface was hard weathered rock and not loose material.
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LIQUEFACTION ANALYSIS REPORT
Project title : 5. No. 396/1, 2, 3, 40/1, 2, 38(1, 397/3, 39/2, 3, 4, 11, GST Road, Jxin Village, Pallavaram, Chennal 600

A e
Project subtitie : Boring 1 Soll Profile
Input parameters and analysis data
In-itui data type: Standard Penetration Test Depth 1o water table 0.00 m
Analyss type: Deterministic Earthquake magnitude M.  6.50
Analysis method: NCEER 1998 Paak ground acoelarsbon 008 g
Fines cormection method: Idrss & Seed User defined F 5. 1.00
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LigIT 4.6 - Soil Liquefaction Assesment Software
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Horizontal Acceleration, Ay = 0.08g
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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.
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v/, empowering your real estate decisions
with smc:rt/t/o/g,l__'_s,

Property Valuation & Cost Estimation

“ Guideline Value, Apartment Composite Value, Stamp Duty & Registration Fees
Calculator, Building Value Calculator, Capital Gains Calculator, Area Unit
Converter, Length Unit Converter

Ownership, Compliance & Legal Verification

V Encumbrance Certificate (EC) Search, Find Your SRO, Temple Property
Check, WAQF Property Check, View Patta/Chitta, View FMB, Patta
Analyzer, EC Analyzer

Zoning & Land Use Analysis

V Land Use Zone Finder, CRZ Zone Check, Aquifer Zone Check, CBA Check,
EWS Check, Road Width Check, Proposed Road Widening Check, FSI
Calculator

Property Documentation & Workflow Tools

\/ Forms & Templates, Document Generator, Document
Translation, Dictionary

Vastu & Property Management Tools

V Home Vastu Shastra, Plot Vastu Shastra, Property
Management
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