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SUMMARY

Prasad Armstrong Yen GEC (P) Lid. performed a geotechnical site investigation for the Proposed
Residential Apartments Building Site, Old 8 No 1110 Part (Old TS No 3 and 52. Ward D, Bleck No
1153), New TS No 3/] and 5/6, Ward D, Block No 115, G N T Road, Moolakadai, Chennai 600 060,
Madhavaram Village and Taluk, Chennai District, TN. The primary purpose of our investigation was to
obtain data to identify suitable foundation type and estimate load carrving capacity of the selected
foundation for the proposed either Stilt + Upper Stilt + 12 floors building. For the proposed building
typical maximum column load was expected to be about 350 tons. This load detail was used only for
estimating the preliminary foundation size and type of foundation.

The field investigation was performed on June 3 through 8, 2023. Number and location of the borings
was selected to cover the four comers and center of the proposed building area. Boring | through 5 were
drilled to 17.5-, 20.5-, 17.5-, 17.5- and 17.5-M below the Existing Ground Level (EGL). respectively.
Borings were drilled beyond 10-M depth as the soils from 3-M below EGL mostly sand soils that may be
possible to provide raft foundation for the proposed building, check that there were no significant
variations in the soils under the building with possible shallow foundation, and check the liquefaction
potential of the soil profile. All comer borings were drilled at least 3-M into confirmed hard stratum with
al least three successive SPT “N” > 75. The center boring ( Boring 2) was drilled to hard strata weathered
rack formation beyond 17.5-M. Tests were conducted to determine the pertinent index and engineering
properties of the soils, and weathered rock encountered. We then performed engineering analyses to
develop the required design data.

Natural topography of the site reflects a flat terrain with ramp of filling material near the entrance
area. Visual observation inferred EGL of major portion of the site was about 1.8-M below the Existing
Road Level (ERL) of road in front of the site. EGL of the main entrance area and Boring 3 were at about
ERL and gradually sloping towards EGL. of inside area of the site. Site had compound walls along rear
boundary, and along the BPCL petrol bunk boundaries. Metal sheet cladding was present along all other
remaining boundaries of the site. No significant vegetation was present in the site during the investigation.
Proposed construction will be the first major construction activity of this magnitude to cover this site. The
soil stratigraphy at the borings is tabulated below:

Boring — 1:
Penetration, M
Stratum From To Description
I 0 1.0 Brown Fine to Coarse Sand with Stone
Pieces — Filled Up Soil
Il 1.0 3.0 Brown Silty Fine to Medium Sand with Clay
Binder
1] 3.0 9.0 Brown Fine to Medium Sand with Silt
v 9.0 14.5 Brown Gray Silty Fine Sand
v 14.5 17.5+ Brown Fine to Medium Sand with Sile
Boring — 2:
Penetration, M
Stratum From To Description
[ 0 1.0 Brown Fine to Medium Sand with Silt and
Roots

For PRASAD AHMSTHONG
? -
GEOTECH ENGINEERING CONSULTANTS (p) on -

g
Or. B. Rampragad
ME, PhD (Texas 4&M)
Reg. No. GTE/2024200085
hﬂﬂgfﬂg D|l‘|:[|:|r



Report Mo, 041/G123-24

I 1.0 4.0
1M1 4.0 8.0
" 8.0 11.5
Y 11.5 18.0
Vi 15.0 205+
Boring — 3:
Penetration, M
tratum From To
| 0 1.75
Il 1.75 4.0
11 4.0 6.0
v 6.0 T.75
v i 10.0
Vi 10.0 14.5
VII 14.5 17.5
Vil 175+

Boring —4:
Penetration. M

Stratum From To
) 0 1.0
Il 1.0 1.75
I 1.75 Z25
v 25 325
v 325 3.0
Vi 8.0 14.5
VIl 14.5 175+
Boring _5:
Penetration. M
Stratum From To
I 1] 1.0
1 1.0 1.75
111 1.75 25
v 2.5 8.0
v 50 14.5
Vi 14.5 1 7.5+

Prasad Ammstrang Yen GEG (P) Lid., Chennai 108,

Brown Silty Fine Sand

Brown Fine to Medium Sand

Gray Green Fine to Medium Sand with Silt
Gray Brown Siity Fine to Medium Sand
Gray Brown Weathered Rock

Description

Brown Gravely Fine to Coarse Sand with Silt
- Filled Up Soil

Brown Silty Fine Sand

Gray Brown Very Stiff Clay

Brown Fine to Medium Sand with Silt

Gray Fine to Mediom Sand with Silt

Gray Silty Fine Sand

Brown Silty Fine to Medium Sand

Gray Very Hard Clay - Shale

Description

Red Brown Fine to Coarse Sand with
Rubbish — Filled Up Sail

Brown Very Suff Clay

Brown Silty Fine Sand

Gray Fine Sand with Clay Seams

Brown Fine to Medium Sand with Silt

Gray Silty Fine to Medium Sand

Brown Silty Fine to Medium Sand

Description
Brown Fine to Medium Sand with Silt

- Rubbish
Brown Silty Fine Sand
Brown Very Stff Clay
Brown Fine to Medium Sand
Gray Silty Fine to Medium Sand
Brown Silty Fine to Medium Sand

The EGL of site was at about 1.8-M below ERL. For the site’s surface drainage it will be necessary 1o
raise the site level at least 1-M above the ERL of road in front of the site. For the proposed building Stilt +
Upper Stilt + 12 floors site will require nearly 2.8-M thick site filling. To avoid having foundation in fill
soils and top loose soils shallow foundation has to be located at least 1-M below EGL. Thus from the
Finished Ground Level (FGL) it will be nearlv 3.8-M. With such depth it will be difficult for proper
compaction of fill soils between columns and in narrow spaces. Improper compaction will lead to
settlement of the stilt floor resting on the fill soil. Therefore, for the proposed building it was
recommended to provide “Tractor Mounted Direct Mud Circulation (DMC) Cast In-Situ Pile”
foundation. This type of pile installation work will have low construction vibrations otherwise it may

For PRASAD ARMSTRONG YEN
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affect the existing building foundations and also lead to objections from adjacent building owners. Pile
capacities were estimated for 14.5- and 13.5-M below EGL (16.3- and 15.3-M below FGL) total and
effective length piles with top 1-M pile cutoff for pile caps and tie beams. Ultimate and allowable pile
capacities of various pile diameters were summarized below:

Pile Dis. | Compressive Capacity Uplift Capacity Lateral Capacity
M @ 5 mm Defl,
Ultimate | Allowable | Ultimate | Allowable Allowable

Tons Tons Tons Tons Tons
.45 196.68 Gk 112.88 iR 2.15
.50 244.20 o8 125.82 42 2.67
0.55 28258 113 138,84 46 3325
.60 32298 129 151.94 51 3.66
0.75 45897 184 191.72 64 .69

It was recommended to provide at least a two-pile group using suitable pile diameter instead of single
pile - single column for better resistance to bending forces from column loads and seismic forces. In case
of columns for lift or staircase area or places with close column spacing, and low column loads single pile
per column can be provided with a common pile cap. Also, piles should be structurally designed for
higher bending / flexural capacity to resist moments due to lateral forces during seismic events. All the
pile caps should be tied together through rigid tie-beams. In case of single pile and single column unit
extreme care should be taken to match center line of pile and column to minimize eccentricity to avoid
additional bending moments in the pile. All the piles should be terminated in the hard strata with al
least 1.5-M embedment,

In the site there was no known groundwater source. In the borings groundwater was seen at depth
beyond 6-M below EGL. However, groundwater was not elear due to non-settlement of bentonite solution
used in the borings. A bore well of unknown depth was present in the adjacent BPCL petrol bunk at a
distance of about 20-M from Boring 5. Groundwater sample was collected from the BPCL’s bore well for
construction suitability tests. Test results indicate that tested groundwater was suitable for construction
purposes as per [S: 456-2000. After installation of a bore well or open well in the site. groundwater from
the site should be checked for construction suitability purposes at regular intervals from beginning and
during construction period. If necessary, suitable water treatment should be provided to make
sroundwater suitable for construction purposes. Chemical tests were performed on ten soil samples
collected at the rate of two samples per boring (one sample at upper level and one sample at deeper level).
Soil samples were tested for pH, Chlorides, and Sulphates. A 5% soil solution was initially prepared by
mixing with distilled water. This solution was allowed to soak and settle for 24 hours. After that sail
solution was filtered pH test was performed on the derived solution. Test results infer concentration of
tested chemicals within the acceptable limits as per IS: 456 - 2000 code guideline values for construction
water.

We do not expect construction problems at this site due to site soil, and groundwater conditions in
non-rainy seasons. Site’s EGL was at 1.8-M below ERL of road in front of the site. The site’s Finished
Ground Level (FGL) should be at least 1-M above ERL for suitably surface drainage slopes and minimize
site flooding from road runoff. The Finished Floor Level (FFL) of stilt floor should be 0.2-M above FGL
of the site. Foundation excavation, site, and building basement fillings should be done with granular soils
with proper compaction to achieve a minimum unit weight of 2.0 tons/M”.

For PRASAD ARMSTRONG YEN
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Proper care should be taken in pile installation to avoid pile necking / bulging / improper
concreting during pile installation due to presence of thick layers of sandy soils. At pile termination
depth bore should be properly washed and cleaned of all loosened materisl to prevent low end
bearing capacity of the pile. Al pile termination depth strata will be very dense silly sand. Therefore,
after reaching recommended final depth S5PT may be performed in the initial piles to gain
understating of the soil behavior for drilling. Based on site specific experience further piles can be
terminated accordingly. For this site soil conditions hvdraulic rotary rig was not recommended. Pile
load tests should be conducted as per relevant IS code to confirm the load carrving capacities
recommended above and also to check the quality of pile installation.

All structures at this site have to be designed for higher seismic forces (Zone 1IT) 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 magmitude 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 recommmended 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. For lower
bound soil profile of Boring 5 with groundwater at [-M below EGL infers *Ne™ seismic susceptibility.
Under a seismic event of 6.0 Richter scale, and IS code recommended peak ground acceleration of 0.16g
at EGL the total estimated vertical settlement was (.01 cms and total horizontal displacement was (.19
cms. Iwasaki liguefaction potential was 0.00 inferring “No Liguefaction.”

For PRASAD ARMSTRONG YEN
GEOTECH ENGINEERING CONSULTANTS (P) LTD.

- 8
Dr. B. Ramprasad
ME, PhD (Texas ALK)
Reg. No. GTEZ024/2/0056
Mznaging Director

v =



Report No. 041/G1/23-24 Pragad Ammsirong Yen GEC (P} Ltd, Chennsi 108,

INTRODUCTION

Purpaose and Scope

Prasad Armstrong Yen GEC (P) Ltd. performed a geotechnical site investigation for the Proposed
Residential Apartments Building Site, Old § No 1110 Part (Old TS No 3 and 5/2, Ward D. Block No
113), New TS No 3/1 and 5/6, Ward D, Block No 115. G N T Road, Moolakadai, Chennai 600 080,
Madhavaram Village and Taluk, Chennai District, TN, The primary purpose of our investigation was to
obtain data to identify suitable foundation type and estimate load carrying capacity of the selected
foundation for the proposed either Stilt + Upper Stilt + 12 floors building, For the proposed building
typical maximum column load was expected to be about 350 tons. This load detail was used only for
estimating the preliminary foundation size and type of foundation. To accomplish these purposes, the
following tasks were performed:

(1) Five detailed bore were drilled to 17.5-, 20.5-, 17.5-. 17.5- and 17.5-M depth below EGL
to explore the subsurface stratigraphy and obtain soil and weathered rock samples for lab
testing:

(2) Tests were conducted to evaluate the pertinent index and engineering properties of the
toundation materials: and

(3) Engineering analyses were performed to develop foundation design information for the
proposed building foundation.

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
caleulations followed by a brief on construction considerations for this project.

FIELD AND LABORATORY INVESTIGATIONS
Exploratory Borings

Soil conditions at the site for proposed buildings were explored by Boring | through 5. Boring
location details are presented on Plate 1. Number and location of the borings was selected to cover the
four comers and center of the proposed building area. Boring | through 5 were drilled to 17.5-, 20.5-,
17.3-, 17.5- and 17.5-M below EGL., respectively. Borings were drilled beyond 10-M depth as the soils
from 3-M below EGL mostly sand soils that may be possible to provide raft foundation for the proposed
building, check that there were no significant variations in the soils under the building with possible
shallow foundation, and check the liquefaction potential of the soil profile. All comer borings were
drilled at least 3-M into confirmed hard stratum with at least three successive SPT “N” = 75. The center
boring (Boring 2) was drilled to hard strata weathered rock formation beyond 17.5-M. Tests were
conducted to determine the pertinent index and engineering properties of the soils, and weathered rock
encountered. We then performed engineering analyses to develop the required design data. Groundwater
was seen at depths beyond 6-M below EGL. Log of Boring are presented on Plate 2 through 6.
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Field and Laboratory Tests

Borings were drilled using Calyx drilling unit. In the borings SPT was performed at 1-M interval to
10-M, and at 1.5-M interval beyond 10-M. SPT consists of driving a standard split spoon sampler, 51-
mm outside diameter and 38-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 30-cm of penetration of sampler
in s0il is designated as N value and it is termed as the SPT blow count. Detailed information regarding
SPT can be found in the 1S: 2131 code of practice.

The soil-testing program was designed to evaluate pertinent index and engineering properties of the
foundation soils. During the field operations soil and rock samples were collected at 1-, and 1.5-M
intervals either disturbed or undisturbed as the case may be. All soil, rock, and water 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 are tabulated
on the Summary of Test Results on Plate 7. Grain size distribution curve of tested soil are presented on
Plate 8. Summary of Water Test and Soil Chemical Test Results are presented on Plate 9.

GENERAL SOIL CONDITIONS

Topography

Natural topography of the site reflects a flat terrain with ramp of filling material near the entrance
area. Visval observation inferred EGL of major portion of the site was about 1.8-M below ERL of road in
front of the site. EGL of the main entrance area and Boring 3 were at about ERL and gradually sloping
towards EGL of inside area of the site. Site had compound walls along rear boundary, and along the
BPCL petrol bunk boundaries. Metal sheet cladding was present along all other remaining boundaries of
the site. No significant vegetation was present in the site during the investigation. Proposed construction
will be the first major construction activity of this magnitude to cover this site.

Soil Straticraphy

Soil stratigraphy disclosed by our investigation is presented on the log of boring on Plate 2 through
6. 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:

Borimg —1:
Penetration. M
Stratum From To Description

1 0 1.0 Brown Fine to Coarse Sand with Stone
Pieces — Filled Up Soil

Il 1.0 3.0 Brown Silty Fine to Medium Sand with Clay
Binder

111 3.0 9.0 Brown Fine to Medium Sand with Sift

Y 9.0 14.5 Brown Gray Silty Fine Sand

v 14.5 17.5+ Brown Fine to Medium Sand with Silt
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Boring —2:
Penetration. M
Stratum From To Description
| 0 1.0 Brown Fine to Medium Sand with Silt and
Roots
Il 1.0 4.0 Brown Silty Fine Sand
i 4.0 8.0 Brown Fine to Medium Sand
v 8.0 11.5 Gray Green Fine to Medium Sand with Silt
v 11.5 19.0 Gray Brown Silty Fine to Medium Sand
Vi 19.0 20.5+ Gray Brown Weathered Rock
Boring — 3:
Penetration, M
Stratum From To Description
| ] 1.75 Brown Gravely Fine to Coarse Sand with Silt
- Filled Up Soil
1 1.75 4.0 Brown Silty Fine Sand
1] 4.0 6.0 Gray Brown Very Stilf Clay
IV 6.0 7.75 Brown Fine to Medium Sand with Silt
Vv 775 10.0 Gray Fine to Medium Sand with Silt
Vi 10.0 14.5 Gray Silty Fine Sand
Vil 14.5 17.5 Brown Silty Fine to Medium Sand
VI 17.5+ Gray Very Hard Clay - Shale
Boring — 4:
Penetration. M
Stratum From To Description
I 0 1.0 Red Brown Fine to Coarse Sand with
Rubbish — Filled Up Soil
1 1.0 1.75 Brown Very Stiff Clay
I 1.75 25 Brown Silty Fine Sand
v 25 3.25 Gray Fine Sand with Clay Seams
vV 325 3.0 Brown Fine to Medium Sand with Silt
VI 8.0 14.5 Gray Silty Fine to Medium Sand
Vil 14.5 17.5+ Brown Silty Fine to Medium Sand
Boring — 5:
Penetration. M
Stratum From To Description
I 0 1.0 Brown Fine to Medium Sand with Silt
- Rubbish
I 1.0 1.75 Brown Silty Fine Sand
1] 1.75 2.5 Brown Very Stiff Clay
v 25 80 Brown Fine to Medium Sand
\' 3.0 14.5 Gray Silty Fine to Medium Sand
Vi 14.5 17.5+ Brown Silty Fine to Medium Sand

Detailed soil descriptions that include textural variations and inclusions are noted on the log of
boring presented on Plate 2 through 6.
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Shear strength parameters for cohesion less soils were selected based on the field SPT results, grain
size distribution analyses. and associated correlation. Shear strength parameters for cohesive soils were
selected based on the field SPT results, and associated correlation. The unit weight (soil density) profiles
of the 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.)

Foundation caleulations presented in this report were based on the lower bound soil proprieties of the
Boring | and 3. A reevaluation of the recommendations in this report may be necessary if variations in
the soil profile are encountered during the foundation excavation work. In addition, there may be a need
to drill additional borings to investigate soil variability at that location. Based on the field and laboratory
test results the following are the properties for soils encountered in the borings.

Borimg —1:
Penetration, M
Stratum From Te
| 0 1.0
11 1.0 3.0
IMa 3.0 4.0
1Tk 4.0 5.0
Ile 5.0 9.0
IVa 9.0 10.0
Vb 10.0 14.5
Va 4.3 16.0
Vb 16.0 17.5+
Boring — 2
Penetration
Stratum From To
I 0 1.0
la 1.0 1.75
ITh 1.75 2.5
llc 25 3.25
I1d 325 4.0
MMa 4.0 5.0
111 5.0 6.0
e 6.0 B.0
IVa 20 975
IVl 9.75 11.5
Va 11.5 13.0
Vb 13.0 15.75
Ve 15.75 19.0
Vi 19.0 205+
Boring — 3:
Penetration. M
Stratum From To
I ] 1.75
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Ve = 1.7 tons/M?

§=32% you= 1.7 tons/M3
§ = 33" yeu = 1.75 tons/M?
= 35" v = 1.95 tons/M?
= 36" v = 2.0 tons/M?
$ = 36" vy = 2.0 tons/M>3
$ =37 vau = 2.1 tons/M?
$=37% yau=2.1 tons/M?
&= 38" you = 2.2 tons/M?

Properties

$=32% v = 1.7 tons/M
§ = 34" y.u = 1.8 tons/M3
§ = 32% v, = 1.7 tons/M3
$=31" v = 165 tons/M?
$=32% v = 1.7 tons/M?
$=33% Y4 = 1.75 tons/M?
= 34% o = 1.8 tons/M?
§ = 36% 1= 2.05 tons/M?
b= 36" Yoy = 2.0 tons/M?
= 34% 1.0 = 1.85 tons/M?
$=37° vsu=2.1 tons/M?
= 38% yuu=2.2 tons/M?
6 =37% yau=2.1 tons/M?
& =38" yo = 2.2 tons/M?

Properties
6=37" va = 2.1 tons/M?
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lla 1.75 2.5 $ =32" vy = 1.7 tons/M?
Iib 25 3.75 0 = 35% yu = 1.9 tons/M?
Il 3.75 5.0 Cy = 10 tons/M’; Y4 = 1.7 tons/M3
11b 5.0 6.0 Cy = 15 tons/M?; yeu = 1.75 tons/M3
I'Va 6.0 7.0 = 36" 1 = 2.0 tons/M?*
Vb 7.0 7.75 ¢ =37° ¥i= 2.1 tons/M?
v 7.75 100 =34 10 = 1.85 tons/M’
Via 10,0 11.0 0 =37 Ya = 2.1 tons/M?
Vib i1.0 i4.5 &= 36% Yo = 2.05 tons/M?
Vil 14.5 17.5 & =37% v = 2.1 tons/M?
Vi 17.5+ C, =40 tons/M?; e = 2.2 tons/M3
Boring — 4:
Penetration, M
Stratum From To Properties
1 0 1.0 Y = 1.65 tons/M?
1 1.0 1.75 C,= 11 tons/M?; 15 = 1.7 tons/M3
1 1.75 2.5 § =33% v = 1.75 tons/M?
v 2.5 3.25 = 31% ysu = 1.7 tons/M?
v 325 8.0 § = 36% v = 2.0 tons/M3
Via 8.0 0.75 $ =37 v = 2.1 tons/VP
Vib 9.75 11.5 § = 34% o = 1.85 tons/M?
Ve 11.5 14.5 & =37% Y= 2.1 tons/M?
Vila 14.5 16.0 6 =37% v = 2.1 tons/M3
VIIb 16.0 17.5+ ¢ =38 v = 2.2 tons/M?
Boring — 5:
Penetration. M
Stratum From To Properties
I 0 1.0 Y = 1.7 tons/M?
Il 1.0 1.75 ¢ =33% yuu = 1.75 tons/M?
I 1.75 2.5 Cy =15 tons/M’; ye = 1.8 tons/M?
IVa 25 3.25 d = 33" v = 1.75 tons/M?
Vb 3.25 4,0 &= 30" Yu = 1.65 tons/VP
[Vc 4.0 5.0 6=33% Y= 1.75 tons/M?
Ivd 5.0 3.0 = 34% y44 = 1.85 tons/M?
Va 8.0 1.5 = 35% vy = 2.0 tons/M?
Vb 11.5 13.0 ¢ = 36°; Y5 = 2.05 tons/M>
Ve 13.0 14.5 & =37" yeu= 2.1 tons/M*
Via 14.5 17.5 &= 37% Yoy = 2.1 tons/M?
Vib 17.5+ 6 =38% vy = 2.2 tons/M?

DESIGN INFORMATION

The EGL of site was at about 1.8-M below ERL. For the site’s surface drainage it will be necessary
to raise the site level at least 1-M above the ERL of road in front of the site, For the proposed building
Stilt + Upper Stilt + 12 floors site will require nearly 2.8-M thick site filling. To avoid having foundation
in fill soils and top loose soils shallow foundation has to be located at least 1-M below EGL. Thus from

B

r PRASAD ARMSTRONG YEN
EE%TEEH ENGINEERING CONSULTANTS (P) LTD.



Report No. 041/G1/23-24 Prasad Armstrong Yen GEC {P) Ltd,, Chennai 106,

FGL it will be nearly 3.8-M. With such depth it will be difficult for proper compaction of fill soils
between columns and in narrow spaces. Improper compaction will lead to settlement of the stilt floor
resting on the fill soil. Therefore, for the proposed building it was recommended to provide “Tractor
Mounted Direct Mud Circulation (DMC) Cast In-Situ Pile™ foundation. This type of pile installation
work will have low construction vibrations otherwise it may affect the existing building foundations and
also lead to objections from adjacent building owners. Pile capacities were estimated for 14.5- and 13.5-
M below EGL (16.3- and 15.3-M below FGL) total and effective length piles with top 1-M pile cutoff
for pile caps and tie beams. Pile capacity was estimated as per the 1S: 2911 - 2010 (Part | / Sec. 2) Code
guidelines. Ultimate and allowable pile compressive and uplift capacities of various pile diameters are
summarized below:

Pile Dia. | Compressive Capacity Uplift Capacity Lateral Capacity
M f) 5 mm Defl.
Ultimate | Allowahle | Ultimate | Allowable Allowahle

Tans Tons Tons Tons Tons
045 196.68 79 112.88 38 115
0.50 244.20 98 125.52 42 267
.35 282,36 113 138.84 46 325
.60 32208 129 151.94 1 | 166
0.75 45897 184 191.72 64 5.69

It was recommended to provide at least a two-pile group using suitable pile diameter instead of
single pile - single column for better resistance to bending forees from column loads and seismic forces.
In case of columns for lift or staircase area or places with close column spacing, and low column loads
single pile per column can be provided with a common pile cap. Also, piles should be structurally
designed for higher bending / flexural capaciiy (o resist moments due to lateral forces during seismic
events, All the pile caps should be tied together through rigid tie-beams. In case of single pile and single
column unit extreme care should be taken to match center line of pile and column to minimize
eccentricity to avoid additional bending moments in the pile. Al the piles should be terminated in the
hard strata with at least 1.5-M embedment. Sample calculations are presented on Plate 10.

GROUNDWATER AND SOIL CHECMIAL ANALYSIS

In the site there was no known groundwater source. In the borings groundwater was seen at depth
beyond 6-M below EGL. However, groundwater was not clear due to mon-settlement of bentonite
solution used in the borings. A bore well of unknown depth was present in the adjacent BPCL petrol bunk
at a distance of about 20-M from Boring 5. Groundwater sample was collected from the BPCL’s bore
well for construction suitability tests. Test results indicate that tested groundwater was suitable for
construction purposes as per [S: 456-2000. After installation of a bore well or open well in the site,
groundwater from the site should be checked for construction suitability purposes at regular intervals
from beginning and during construction period. If necessary, suitable water treatment should be
provided to make groundwater suitable for construction purposes. Chemical tests were performed on
ten soil samples collected at the rate of two samples per boring {one sample at upper level and one sample
at deeper level). Soil samples were tested for pH, Chlorides, and Sulphates. A 5% soil solution was
initially prepared by mixing with distilled water. This solution was allowed to soak and settle for 24
hours. After that soil solution was filtered pH test was performed on the derived solution. Test results
infer concentration of tested chemicals within the acceptable limits as per 1S: 456 - 2000 code guideline
values for construction water. Summary of ground water test results are presented on Plate 9.

-8 -
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CONSTRUCTION CONSIDERATIONS

We do not expect construction problems at this site due to site soil, and groundwater conditions in
non-rainy seasons. Sitc’s EGL was at 1.8-M below ERL of road in front of the site. The site’s FGL
should be at least 1-M above ERL for suitably surface drainage slopes and minimize site flooding from
road runoff. FFL of stilt floor should be 0.2-M above FGL of the site. Foundation excavation, site, and
building basement fillings should be done with granular soils with proper compaction to achieve a
minimum unit weight of 2.0 tons/M”.

Proper care should be taken in pile installation to avoid pile necking / bulging / improper
concreting during pile installation due to presence of thick layers of sandy soils. At pile termination
depth bore should be properly washed and cleaned of all loosened material to prevent low end
bearing capacity of the pile. At pile termination depth strata will be very dense silty sand. Therefore,
after reaching recommended final depth SPT may be performed in the initial piles to gain
understating of the soil behavior for drilling. Based on site specific experience further piles can be
terminated accordingly. For this site soil conditions hydraulic rofary rig was not recommended. File
load tests should be conducted as per relevant IS code to confirm the load carrying capacities
recommended above and also to check the quality of pile installation.

All structures at this site have to be designed for higher seismic forces (Zome TII) 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, 20135, 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
heams must be designed to be rigid to allow redistribution of loads in case of differential settlements. For
lower bound soil profile of Boring 5 with groundwater at I-M below EGL infers “No"™ seismic
susceptibility. Under a seismic event of 6.0 Richter scale, and IS code recommended peak ground
acceleration of 0.16g at EGL the total estimated vertical settlement was 0.01 cms and total horizontal
displacement was 0.19 cms. Iwasaki liquefaction potential was 0.00 inferring “No Liquefaction.”
Liquefaction analysis results are presented on Plate 11.
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BORE HOLE LOCATION DETAILS.

PLATE1
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LOG OF BORING

Project: Did S EEJJ_’J_ﬂﬂ_&:I TMDQMFLD WOQH
No 115), New TS No 3/1 1 ’
Bore Hole No.: i Type nme'lng Qg_yx_[ Dm.uanle.'lEﬂ_n'u'nr
Started on: 7-06-'23 Ended on: M Field Work In Charge: ¥ Saravanan
Final Depth: 17, EM DEPﬂI to G 'ﬂ‘ 5 ﬂ-M & DEEE Remarks: Continued from Plate 4a.
BERTH 0IL DESCRIFTIC S &| SPT"N" PROFILE NDEX TEST DATA
E‘-‘-‘-.”:..E T -'-E 25 50 75 23 50 75
I IGRAY SILTY FINE BAND (To I4.5-M) SPT B ILS M
5i23725 = 41 Blowe
1 25 Blows -
12.0 | 1
SAT @ 13 W 147240 k
13.0 [ L0<te MSm - b= 303 = 205 tons™ § e Tor 20 Blows .
(Mg, = 843) “\
14.0 \
ISPT (@ 14.5M 1828/
Hine o mediums sand wilh =il s 14.5-m 4 ems For 10 Rloas -
BROWN SILTY FINE TO MEDIUM SAND 3 i [or 10 Blows
15.0 T 17.501) Y
SPT (i 161
160 14,5 10 17.5m - b o 37w, =2 | toma/M' 4 s fior 10 Blows -
| M, =78 3 cms for 10 Blowy
(Hammier Reboond ) \
17.0 |
SO @ 175 M
LTy gy bl el il AT, Y o \
(7 5ms— 2, = 40 toneM; 5 = 22 e’ 2 cms for 10 Blows
18:0 (N = 1D {Hommer Rehonnd )
19.0
20,0
2.0
220

—=m AT SPT=Sterudard Penetration Test; DS=Dishsbed Sampke; VDS = UnDistwbed Sample; W= \Water Sampie; SNR=5zmpie Mot
BORE HOLE TERMINATED AT 17.5-M Recovened LS Linet Seavple »—t = Plastic ond Lkuid Liris: & = N 1 C. 8 = % -7y, Sice
PLATE 4b
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LOG OF BORING

Bore Hole No.: 4 Type of Boring: EalE Drill Dia. of Hole: 150 mm

Started on: 5-06-'23 Ended on: 5-06-'23 Field Work In Charge: ¥ Saravanan
Final Depth: 17.5-M Depth to G W 5: 6.0-M & Deeper Remarks: None.
DEPT =0IL DESCRIPTION "—. FT/VANEE| SFT"N"BROFILE NOEX TEST DATA
ful AMVPLE TYPE 25 if T8 25 56 i
RED HROWN FINE TO MEDIUM SAND with o5 @ 025 M b
ruibileindy = Filled L'p Sadl (To 1.0-M)
L= Siy | D=n — 1AS e SFT@. | M
1.0 . (M = 12} GBS0 = 12 Blows — -
PROWN VERY STIFF CLAY (Tm L7 v
L0 o 1,755 - D= 11ttt p = 1,7 toum/h! SPT@E 175M I
Meeg = 1K) &2 =22 Blows # .yl
20 EROWN SILTY FINE SAND (To25-M)
I L 85w 2 5m — =10 g < 1T oM SPT Ers M
| N = 22} B005 = 15 Rlows _{ e
LAY FINE SAND with clay seams (To 3.25-M) .
38 Y. iplISm b= =] 7 lona’M? 5”@33” \
(lpy = i5) 1472022 = 42 Blows \‘? L.
BROWN FINE TO MEIMUM SAND with skl
[T BA-%) SPT e d M
4.0 1452520 = &0 Flows - -
5P e 5 M
5.0 18722736 = 48 Rlows
&
135 i £ 0-m - o - 38°, 3 = 20 tans/M? %
(M =435) SPT i@ d M l
6.0 1424726 = 50 Blows
T LI
SPTETM [
7.0 burmy heeswin eedor it T-m 1T2125 = 4 Blonws %
4= &
N\
SPT @ 8 M 28/
20 & ems for 1) Blows
GRAY SILTY FINE TO MEDIUM SAND #
[ To 14.5-M)
SPT @9 M
9.& B0 1 Thaem — i Yo =21 o 4 ey for 10 Blows 4
(Mo > 753 3 cmas fiw 10 Blows
(Hammer Rebound) "
............................................. SPT @ 10 M L~
10.0 1613018 = 31 Blows o
075 10 | | S-m -0 =349 = 1 85 ronah’
(P ™= 3 1
1.0
CONTINUED ON PLATE b SPT=Emandard Penctration Tesl, DS=Oisturbed Sm:UDEkLhDﬁtbﬂ Sarmiphe; 'ﬂfﬁnﬁ‘ﬂbﬂm Smﬁsﬂﬂﬂﬁﬂi

Picowened, LS = Lingl Sample;, +—+ = Pigslic and Liguid Limits, ¢ =N MG, ® =% -T5u Size
PLATE 5a
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LOG OF BORING

Project: Eroposed Residentfal Hﬂmﬁ.”’lﬂ'l'fs Building SILE! Qid S No 1110 Part (Old TS N,D;a‘ smtl | 572, 1 fx’a 10, Block

Mo 115}, New TS No 31 15, C ]
Bore Hole No.: 4 Type of Boring: Calyx Drill Dia. of Hole: 150 mm
Started on: 5-06-'23 Ended on: 6-06-23 Field Work In Charge: Y Saravanan
Final IJBEI:h. 17, 5-M Depth to G W S: 6.0-M & Deeper Remarks: Continued from Plite Sa
CE=TH SOIL DESCRIPTION SPT/VANE R | SPT"N"PROFILE INOEX TEST DATA
=AM ..'—: TYPE 25 50 75 25 50 75
GRAY SILTY FINE TO MEIMUM SAND SPT @ 1LSM 24
;I_'E Ial.-i_i-_"'l'!} ___________________________________ demi fior 10 Blows -
¥ cms for 10 Flows 1
12.0 (Himmmes Bebound)
SPT T 13 M 2R
13.0 [L5-1p 1 5m = g = 37 vy = 11 1omm/B’ 4 ems [or 10 Blows E" -
(Mo = 75) 3 ems for 10 Biows
{Hzmmer Rebownd ) [
14,0
SPT @ 145 M
4 cmg for 10 Blows -
REGWN SILTY FINE TO MEDIUM SAND 3 cms for 10 Biows \
15.0 Below 14.5-M) {Hammer Rebound)
145t [ lhom~ = 37 0 = 20 1ons'M
| (Mg = L0
i SPT @ 6 M
160 || | [phie brosm eotorst t ¥ e 110 Bl -
Hine to medicm sand wilh lmestone nodiles =t 16-m | 2.ems for 10 Blows
{Mammer Rebound)
18010 I 73-m~ 4 =38 p =22 jona/ g’
17.0 (Mg > L03)
SPT @ 17.5M 3
_"J_'lr_u':'.-l_'l P_r'.&_:\lsﬁ T I;__E' i e o 3 ems for 10 Blows
2 gmis for 10 Blows b
18.0 (Hammier Rebasnd)

19.0

0.0

21.0

220

= : = = AT AT 5 SPT=Standand Peneliraion Test DS=Disturbed Sample; LIDS = UnDisturbed Sampss; WS=\Water Ssmple: SMR=Sample Mol
GRE HOLE TERMINATED AT 17,5-M
- ol Recovered; LS = Liner Sample; +—e = Plastic and Liguid Lmils ¢ = N M C; ® = % -75, Size

PLATE 5b
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LOG OF BORING

Froject: _Lg_pg _-n Residentig! h[;[.ﬂ ﬂﬂgj;llg.u___st B Od S | r\.n 1110 Ear_;_gglr‘,, IS N g ¢e_nﬂ g, I.-'-;gm_g,___&' QClE
bew TS5 Mg

Bore Hole No.: By Typenanring' Calyx Drill “Dia. of Hole: 150 mm
Started on: 6-06-'23 Ended on: 7-08-'23 Field Work In Charge: ¥ Saravanan
Final Depth: 1?@1 DeplhtuGWS B&M&p Remarlm None.
DEPTH Ol DESCRIPTIC SPT IVANE & SPT *N" PROFILE INDEX TEST DATA
EAMPLE TYPE 26 a0 Th 25 50 75
EROWN FINE 10 MEDIUM SAND with DS @025 M L o
rubhish - Filled Lp Soll (To 1.0-M)
00 o | Oam —yy = 17 bonadil’ SPTI@ I M
1.0 [N = 18 RA12 =22 Blows -
[ BROWN SILTY FINE SAND (Te L75-NM) . .
8- ta ] F5m - d=13" %= .75 tona’Ml SFTE LTS M
[N =3 L1/E3H S = 25 Blows » .
20 FROWN VERY STIFF CLAY (To 25K
L5 o T Em - 0 =15 /M 1, = |8 joosih! SPT@25M
[Ny = 2] 13710712 =22 Blows .
BHOWN FINE TO MEDIUM SAND III'n H.u—nu.
3.0 5. 10 3 1 0m b =33 =175 tons/M SPT & 225M
M=z | 312 Blews [é L.
355 10 8.0-m - =30 1, = 148 onu'M SPT @4 M \
40 (N =13) 70014 =24 Blaws
d0-10 58m—6=33", v, = 175 tona'M’ l\
[Ny = 24 SPT 5 M \h
5.0 s e e g o LA B DA EHOWY T & e
ST @ 6 M l
6.0 12114007 = 51 Blaws
£ r *
0« by B0 - & =33"m = | 45 |-.'!.'1w'M1' l
(N - 14 SPT @7 M l
7.0 1211620 = 36 Alows
T i &
SPT@EM l
an 141872 = 20 Plows -
GRAY SILTY FINE TO MEDIUM SAND 1
[Tn 14.5M)
SPP s M
9.0 1511721 = 38 Blown
iy I
B0t 1151~ b =35 3 = 200 s/t \
(B — 21 ST g 10 M
0.0 12024 = 44 Blows \h

'\ L
\

P SPT=Standerd Penetration Test, D5=Diskibed Sample; UDS = UnDistrbed Sample; WS=Nder Sample: SHR=Semple Mo
CONTINUED DN PLATE
R I Recpvered, LS = Liner Samples; +—+= Plastic end Liguid Limit; ¢ = NMC 8 =% -T54 Sz

PLATE Ba
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LOG OF BORING
Project: Eig jal Apartmenis Building Site, Old S No 1110 Par
Holi3) he«- TS No 31 and 5/6. Ward D Block No .‘1'1 G N T Road_Moglaksadal, Chennai 600 050 TN, BY

Bore Hole No.: 5 Type of Boring: Calyx Dri Dia. of Hole: 150 mm
Started on: B-06-23 Ended on: 7-06-'23 Field Work In Charge: ¥ Saravanan
Final Depth: 17.5-M anlh to G W S B. G—I'u'l & Deeger Hnmarks C mtmur.hd from Plate ﬁ.l..
i 3.-"-..1..:"_:'_ TYPE 25 5B 75 25 50 75
GRAY SILTY FINE TO MEDIUM SAND PSR (A 77,300 TR0
AR T 4 cms for 10 Biows

L
12.0 \\

13554013, 0m — 6= 36 w, =2 118 ponhe’ \

Moy = K]
SPT (@ 1354 260
LEZCN | I | § emz= for 20 Blows L
....................... . 8
1
| 13.0<40 14 5-m - & =37" % =2 | jnas'M’
14.0 (N = 78}
i SPT i 145M
4 ¢ms for 10 Blows -
[[BROYN SILTY FINE TO MEDIUM SAND 3 cms for 10 Blows
15.0 | Belisw 1450 { Hammer Rehoundj
SPT @ 6 M
160 148 17 50m - = 37 0 = 2| papiM? 4 cms for 10 Blaws -
(M, = 10T} 3 ¢ms for 10 Blows
‘ (Hammer Rehaind)
7.0 |
SPTm 175 M
!J__ Eray e colo alor J_J_"_";T___FH"____“_“_ 3 ems for 10 Blews o4
1755m— @ = 3K, 1 =22 miw'td’ 2 ems for 10 Blows
180 (AL > 100 {Hammer Rebourmnd)
19.0
20.0
21.0
20

BORE HOLE TEAMIMATED AT 17 5.4, SPI=Standand Peralration Test DS=Disturbed Sampke; UGS = UnUistirbéd Sampie, Wa=Waler Sampie, SNR =5ampie Hot
Recovened; LS = Liner Sample; +—+ = Plashic and Liguid Limits; ¢ =N M C; & = % -75; Size
PLATE 6b
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Raport No. 041/G1/23-24

Prasad Armstrong Yen GEC (P) Lid., Chennal 106,

SUMMARY OF TEST RESULTS
Borng Depth, w% FL LL  -T5u% SAND GRAVEL 15
N ] Finath Mindium®h,  Coase 5% CLASS.
| D25 18 3
1.0 15 ]
20 20 22 T4 4 1] Q Bt E]
30 17 10
&0 12 5 T4 21 L] 0 5P
50 17 4
6.0 18 7 43 9 1 0 Bp
1.0 13 2
R0 14 ] 40 48 3 | =p
B0 1% 14
10 17 % T ] 0 ] M
1.5 . 7] 15
150 20 24 67 o n L] 5K
14.5 16 (]
16,0 19 T o 22 a [ sP
175 18 T a2 26 5 20 sp
3 0325 14 i
(K] 14 e T 5 i} ] M
L.73 7 I
25 24 27 (] 5 1] a A
325 2] 1
4.0 10 6 L] 24 a [ P
50 18 3
an 17 4 5 44 1 /] 5P
T4 1] i
$0 1% q 79 12 f L] 5P-5M
X L] 1
1o 1% I3 g1 4 0 { 5
113 1% 18
130 I6 I i I8 1 0 M
14,5 13 10
1.0 b7 16 L1 ] 29 2 ] ShE
I75 1% 13
150 1 1 e 7 4 2 sP
25 15 10 Fid 13 4] 0 SPEM
3 025 1 |
1.0 f [} ) 28 26 11 5w
175 7 3
i3 15 15 &3 0 Q 1] M
325 14 15 4 | 0 [H] iM
4.0 32 22 [ CH
50 22 M =] CH
B0 18 i a0 13 [+] i} =P
7.0 I 4
&0 13 7 45 43 1 n p
Q.0 14 4
1000 17 14 ki -7 ] f aM
1.5 & g
1340 14 20 il & i 0 M
145 13 9
b6 0 12 I o] 23 I 1] 5M
173 26 hard  shale
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Report Mo, 041/G123-24

Prasad Ammstrong Yen GEG (P) Lid., Chennai 106,

Grain Size Dizsribution Curves
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Repart No. 041/6123.24

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

SUMMARY OF WATER TEST RESULTS

ADJACENT PLOT'S BROE WELL

PETROL BUNK]; DEFTH = UNNDWHN

DISTANCE FROM BEORING 5 = 20-M; WATER LEVEL > 6-M IN BORINGS.

5. No Desgriphion Hesults Obiained As per [S:486 — 2000
| To neutralize 100 ce of water wsing 01,45 mi Mot more thun 5 mi of 0,028
iphenolphibalein as indieator MaliH
3 (To newtralize 100 e of water using methyl 23 4ml Noe more thar 28 ml of 002N
iR a5 ndicator H:80,
3 o |[Oypanic Solids, mg/lier 40 200 Mo
b [Inorganic Solids, mg/later Gy 3,000 Max
¢ [Sulphates 2= 50, mgfliter i 400 Mk
d  [Chiondas o C1, mpliter 213 20K Max - Plain Concrels
500 Mg, ROC
o [Suspended Solids, mplier Q 2,000 Moy
I |pH 136 M

Bemarks: The sample meets the requirements of all above clauses.
Hence water can be used for construction purposes as per 15 456 - 2000,

SUMMARY OF SOIL CHEMICAL TEST RESULTS

S.No. | Boring | DepthoM | pil | Chlorides | Suiphates ppm |

PR S0y S0y
| EBH-1 30 TE3 14 4% 40
3 6.4 838 108 59 49
3 B2 328 T8 i} a0 3
4 6.0 &40 50 38 33
5 BH-3 =0 704 o o 0
& 14.5 &80 ] 380 37
7 BH-4 2 ] T.64 740 425 357
] 143 823 115 T2 till
9 BH-5 k fir d48 42 b4 3
1 13.4 2.07 EL x: I

B

Bomirks:

ph tests on soil samples were performed on soil solution prepared with 5% soil. Soil solution was soaked in waier for 24
hours, and the solution was filtered. Tests were performed on the filtered water,

Sulphates and chlorides content were for total soil weight.

For PRASAD ARMSTRONG YEN

Test results infer tested sile soils had low adverse chemical fons. GEOTECH ENGINEERING CONSULTANTS (F) LTD.

al
Dr. B, Ramprasad
ME, PhD | Texas AGM)
Reg. No. GTER024210058
Managing Cirector
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LIgTT sofwary v, 4.6
Esmerneant af soil lisusfartion aotential hom ST, T or Ve data

LIQUEFACTION ANALYSIS REPORT

Project title : TS. No. 3 [ 1 (P), 5 / 6 (P}, Erukkanchery Main Road, Madhavaram, Chennai 600 110, TH.
Project subtitie : Boring 5 Soil Profile
Input parameters and analysis data

o.0L

In-situ data type: Standard Penetration Test Diepth to waber table: 1.00m
Analysis type: Determingstic Ezrthguake magnitude M, 6.00
Analysis method: NCEER 1998 Peak ground accslarathon: 0.164g
Fines comection method Tdriss & Seod User defined F.5.: 1.00
5PT data graph Lhear stress rabio Factor of safety Lattlements {cm)
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LigIT v.4.& - Soil Liguefaction Assesment Software
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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”


https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks

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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