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1. INTRODUCTION

The Tamil Nadu Urban Habitat Development Board (TNUHDB), Division — II,
Vyasarpadi, Chennai — 600 039 has proposed to reconstruct dilapidated slum
Tenements (G+3 Floors) of Block 15 & 16 at Powerkuppam Scheme in Greater Chennai
Corporation, Division 43, Zone IV. The officials of TNUHDB, Division — II, Vyasarpadi,
Chennai — 600 039 have approached the Head, Division of Soil Mechanics and
Foundation Engineering, Department of Civil Engineering, College of Engineering,
Guindy (CEG), Anna University, Chennai - 25 to carryout soil investigation in the
proposed site and to recommend the most suitable foundation system for the proposed
reconstruction of dilapidated slum Tenements (G+3 Floors) at Powerkuppam Scheme in
Greater Chennai Corporation, Division 43, Zone IV. Accordingly, the work was taken up
and field investigation was carried out during 31* March 2023 to 7% April 2023 by
M/s VRR Engineering Consultancy, Chennai under the supervision of Faculty members
of Division of Soil Mechanics and Foundation Engineering, Department of Civil
Engineering, Anna University, Chennai, Executive Engineer, Asst. Executive Engineer

and Assistant Engineer of TNUHDB, Division — II, Vyasarpadi, Chennai — 600 039. This
1/10



report comprises the details of soil investigation, analysis of field and laboratory te
results on soil and recommendation of suitable foundation system.

2. SITE CONDITION AND EXPERIMENTAL PROGRAMME

The proposed site is located at Powerkuppam in Greater Chennai Corporation,
Division 43, Zone 1IV. The site is a plain terrain. The total number of borehole locations
has been decided as ‘'2', as agreed by the Officials of Executive Engineer of TNUHDB,
Division - II, Vyasarpadi, Chennai and the Professor cum Project Co-ordinator, Division
of Soil Mechanics and Foundation Engineering, Department of Civil Engineering, Anna
University, Chennai, such that these locations are coming well within the proposed
construction area. The nature of field tests includes standard penetration tests,
disturbed soil sampling through split spoon sampler, identification of different soil
layers, retrieving of rock core samples, location of ground water table, complete logging
of the borehole etc,. Laboratory investigation consists of classification tests such as
grain size distribution, Atterberg limits, specific gravity and free swell index of soil

samples,

The boreholes were advanced from the existing ground level using rotary boring
technique supplemented by bentonite mud circulation. Mud circulation was used to
stabilize the sides and bottom of the boreholes and then to bring the soil cuts to the
surface. Bentonite slurry would also help to minimize the disturbance of the soil at the
bottom of the borehole while drilling operation is in progress. In general, rotary boring
technique with bentonite mud circulation is found most suitable to make exploratory
boreholes of diameter 150 mm (IS 1892 : 1979). During boring operation, borehole was

always kept full with the drilling mud so as to prevent any disturbance to the soil within

the test zone (Plate 1 of Appendix — D).

Standard penetration tests were conducted at every 1.0 m interval up to 6.0 m
depth and thereafter 1.5 m interval in all the borehole locations. These SPT tests were
carried out using Winch and Auto-trip free fall device for which the expected energy
level is approximately 60% to 70%. The ‘N value resulting from this procedure may be
considered as Neo. Disturbed soil samples collected through the split spoon sampler
were preserved and transported to the soil testing laboratory for detailed identification

tests. During the progress of soil investigation at the proposed site, the site was
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~ monitored by the Professor of Division of Soil Mechanics and Foundation Engineerinyiz | aana um-ele;:;iw
Chennal-

Department of Civil Engineering, CEG Campus, Anna University, Chennai — 25.

All field and laboratory tests were conducted as per the Indian Standard Testing
procedure (SP 36 Part I: 1987 & Part II: 1988). All the field test results recorded in the:
_ pore logs are illustrated in figures A-1 and A-2. The field ‘N’ values at different depths
. and samples collected at these depths are mentioned in the bore logs. Laboratory test
results (index and engineering properties) of soil samples collected through split spoon
sampler are summarized in table A-1 and table A-2 of this report.

3. REVIEW OF FIELD AND LABORATORY TEST RESULTS OF SOIL PROFILE

Figures 1 show the variation of SPT 'N' value of different soil layers with respect
to depth in BH 1 and BH 2 of the proposed site. It could be seen from figure 1 that the
variations of SPT ‘N’ values are almost uniform in all the two bore holes, indicating the
homogeneity of soil layer (Plate 2 & 3 of Appendix — D).

3.1 Summary of Soil Profile in BH 1 and BH 2 Locations

. Debris was found in top 2.0 m depth in both BH 1 and BH 2 bore-hole location.
2. Greyish Sand / Silty Sand was observed from top 3.0 m to 19.5 m depth in BH 1
location and 3.0 m to 21.0 m depth in BH 2 location with SPT ‘N’ value varying

from 8 to 57.
3. In between these layers, Sandy Clay with Intermediate plasticity was encountered

in 18.0 m with SPT ‘N’ value 9.

4,  Greyish Silty / Clayey Sand was found in 19.5 m to 36.0 m in BH 1 location and
21.0 m to 36.0 m in BH 2 location with SPT ‘N’ value varying from 19 to >100.

5. The ground water table was observed from 2.2 m to 3.2 m depth at the time of

In-situ Soil Investigation work.

Thus, it is evident that the soil profile is homogeneous with reference to relative
density / consistency in the proposed site as reflected from BH 1 and BH 2 locations

(Figure 1).

4,0 SHEAR STRENGTH PROPERTIES AND ELASTICITY MODULUS VALUES 'Es'’
OF SOIL SAMPLES

: The Geotechnical design parameters required to determine the bearing capacity
: and settlement of foundation system are arrived by analyzing the Field Bore-Log profile
and Laboratory test results and listed in table A-1 and table A-2. The 'Es’ values are

- computed based on Bowles 1997 correlation.
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Figure (1) Variation of SPT N’ value of different soil layers with respect to
depth in Different Borehole Locations of the Site

5.0 COMPUTATION OF BEARING CAPACITY AND SETTLEMENT

Based on the observation made in the boreholes 1 & 2 an attempt is made to
arrive the safe bearing capacity and allowable settlement of the foundation soil. The
depth of foundation is taken as 3.0 m and size of foundation as 8.5 m x 35.0 m to
compute safe bearing capacity. The SPT 'N' value, Correlated Elastic Modulus 'Es' value
(Bowles 1997) and shear strength parameters and engineering properties of soil layers
which are required to determine bearing capacity and settlement were taken from
Table 1 and Table 2. Safe bearing capacity and settlement computations were made for
the three bore-hole data. The least value of safe bearing capacity is recommended for
the proposed site. The Safe Bearing Capacity is computed using Bureau of Indian
Standard IS 6403-1981 equation. The elastic settlement of foundation is arrived based
on IS 8009 (Part I) 1976 Method using the Elastic Modulus values of soil layers for the
proposed site. The ground water table depth is taken as ground surface to compute

safe bearing capacity and settlement of foundation.
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5.1 Safe Bearing Capacity

For the determination of Safe Bearing Capacity using IS 6403-1981 equation, the
average ‘N’ value and shear strength parameters below foundation level upto the
influence depth of 1B is considered (Varghese 2005) for a depth of foundation 3.0 m
and size of foundation as 8.5 m x 35.0 m. The safe bearing capacity thus computed is
shown in Table 1. In general, the bearing capacity is a function of size of foundation for
a given in-situ ‘shear strength values. Accordingly, higher the width of foundation higher
would be the bearing capacity. However, it is very important that bearing capacity
should also satisfy the allowable settlement criteria. As seen from table 1, the safe
bearing capacity keeps varying from 382 kN/m? to 972 kN/m? for BH 1 and BH 2
locations at 3.0 m depth for 8.5 m x 35.0 m foundation size.

TABLE 1 Net Safe Bearing Capacity of the proposed Site
(Depth of Foundation is 3.0 m)

' Design Shear Strength | Net Safe Bearing |
Borehole Size of Parameters Capacity (kN/m?) |
Locations Foundation "¢ (KN/m? D in IS 6403-1981 |
_ ¢’ (kN/m*) Degrees Equation
_BH1 0.0 | 367 972.0
b gy | Seomxdsim 0.0 [ 319 | 382.0 |

5.2 Settlement Calculations for Foundation Soil

One of the important aspects of any foundation systems is to satisfy the
settlement criteria apart from bearing capacity criteria. The total settlement of
foundation is becoming very critical, especially if the foundation is located on clays,
because the clay layer is expected to undergo excessive consolidation settlement over a
period of time under sustained loadings which of-course depends on the state of clay
(initial water content / void ratio), whereas in the case of loose sand layer, elastic or
immediate settlement plays a crucial role. In the proposed site, the soil profile below
foundation depth is predominantly Silty Sand layer. Hence, elastic settlement was
computed for 8.5 m x 35.0 m foundation upto the influence depth of “2B" below the
foundation depth. The computed settlements are varying between 30.73 mm to 43.85
mm for 8.5 m x 35.0 m size foundation (Table 2). The allowable settlement as per

IS 1904 Table I 1986 is limited to 50 mm for individual footing and 100 mm

for raft foundation.
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TABLE 2 Settlement calculations for the proposed Site
(Depth of Foundation is 3.0 m)

e

" Borehole St

i.ocations ’ Size of Foundation (m) Pressure Elastic Settlement
(kN/m?) (mm) — :

T BH1 . 30.7
| T 8.5m x 35.0 m 160 73 |
| | . 43.85 |

6.0 COMPUTATION OF SAFE PILE CARRYING CAPACITY

Attempts are also made to suggest pile foundation for varying pile diameter. For
computing the load carrying capacity of pile, Indian Standard IS 2911 (Part 1/Sec. 2)
2010 method and Meyerhof 1959 formula (Based on SPT ‘N’ Value) are used. The
diameters of piles are assumed as 450 mm, 500 mm, 600 mm, 700 mm and 900 mm
and the Iength\ of the pile is taken as 34.0 m. Safe pile carrying capacity computations
were made for all three-borehole data. The Indian Standard IS 2911 (2010) specifies
that the base resistance should not exceed 1000 to 1100 t/m? for bored cast-in-situ

piles and 1500 t/m? for precast driven piles.

For calculating the skin friction along the pile length of 34.0 m, the design "N’
values and shear strength parameters for the respective depths were used. The soil
layers in top 3 m depth may induce settlement of surrounding soil while pile driving
which in turn may cause negative skin friction. Hence, the safe frictional resistance is
computed by neglecting these layer’s frictional capacity and the negative skin friction
value was suitably deducted in the computation of safe bearing capacity of piles. The
safe end bear{ng resistance and safe skin frictional resistance are together added for
different pile diameter and the total safe load carrying capacity of pile thus computed is
shown in Table 3. The calculations of pile carrying capacity by static formula (IS 2911:
2010) and Meyerhof formula (1959) are presented in Appendix - C. The factor of safety
of 2.5 has been used for determining safe end bearing and also frictional capacity of

bored cast-in-situ piles.
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TABLE 3 Safe Load carrying capacity of Bored Cast-In-Situ Pile of
34.0 m Length for varying Diameter

The uplift capacity of a pile is given by sum of the frictional resistance and the
weight of the pile (buoyant or total as relevant) as per Section 6.3.2 of IS 2911 (Part
1/Sec. 2) 2010. As per codal provisions, the recommended factor of safety is 3.0 in the
absence of any pull-out test results and 2.0 with pullout test results. Uplift capacity can
be obtained from static formula by ignoring end-bearing, but adding weight of the pile

(buoyant or total as relevant). The safe uplift capacities of pile for varying diameter are
given in Table 4,

TABLE 4 Saije Uplift Capacity of 34.0 m Length Pile for varying Diameter (IS
2911 (Part 1/Sec. 2) 2010

" Borehole | Pile capacity for Bored Cast-In-Situ Piles, (kN) IS 2911 Part-I 2010 \
) LogRuom L o _ Static Formula
piameter Based on Shear Strength Basedon
of Pile | Parameters ('’ and ‘o) | SPT 'N’ Values
(mm) | 450 | 500 | 600 900 | 450 | 500 600 | 700 | 900 |
| BH1 1240 | 1456 | 1935 3751 | 1353 | 1582 | 2087 | 2655 3979 |
_rj;H_Z__Ll_Z_%ﬂ_lM_?__ngZ_S_ 3736 | 1186 | 1396 | 1864 | 2394 & 3644

Borehole Location Safe Uplift Capacity (kN) IS 2911 (Part 1/Sec. 2) 2010

7. CONCLUSIONS AND RECOMMENDATIONS

Based on the discussions made in sections 3, 4, 5 and 6, the following
recommendations are furnished for the reconstruction of Multi Storied Tenements (G+3

Floors) at Powerkuppam Scheme in Greater Chennai Corporation, Division 43, Zone 1V.

Option — 1 (Shallow Foundation — Raft)

1) Itis recommended to provide RAFT FOUNDATION.

2)  The recommended depth of Raft Foundation is 3.0 m from the lowest borehole

level of the site.
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The re .
3 commended safe bearing capacity at 3.0 m from the existing borehol

level of the site |
100 mm © 8itels 160 kN/m?, The permissible settlement for Raft Foundation is\

4) The computed Settlement of sub-soil for arc varying between 30.73 mm to
43.8 i h
> mm for 8.5 m x 35.0 m size foundation. The computed settlement value at
3.0 m depth is lower than the permissible settlement values of 100 mm for Raft
Foundation as per Table I of IS 1904.

5) Itis recommended to provide suitable supporting system to excavate soil up to

3.0 m depth to avoid collapse of soil mass.

6) Dewatering shall be adopted if water seepage encountered while excavating

3.0 m depth soil mass.

7) The TDS and chemical content of ground water may be checked and ensured
that they are not exceeding the permissible limits prior to the use of same for

construction activities.

Option — 2 (Pile Foundation)
1)  If any difficulties are encountered while excavating 3.0 m depth in the sandy soil,
even though dewatering & supporting system are adopted at site, because of
high seepage of water, constrains encountered while excavating huge area at

site, it is recommended to provide pile foundation for the proposed site.
2) The recommended type of pile foundation is "Bored Cast-In-Situ Pile”

3) The recommended safe vertical and lateral pile carrying capacity of the 34.0 m
length of 'bored cast in-situ pile' for varying diameter is shown in Table 3. The
required number of piles may be varied with respect to the varying column loads.

4)  The bored cast in-situ pile shall be terminated at 34.0 m in Greyish Clayey Sand

layer.

d cast-in-situ pile, procedure outlined in IS 2911

5)  With regard to execution of bore
Part 1 Section 2: 2010 may be referred and scrupulously followed.
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6) Pile load test shall be conducted to ensure the designed pile carrying capacity.

The minimum grade of concrete for pile foundation shall be M 35.

TABLE 5 Safe Load carrying capacity and Lateral Load Capacity of Bored Cast-
In-Situ Pile for varying diamater and for a length of 34.0 m from
the existing ground level (Borehole level)

Diameter | Recommended Safe Load| Recommended | Depth of fixity
e A L capacity of | Lateral Load Capacity | from bore-
(mm) ' Bored Cast-In-Situ Piles, for 5 mm deflection, | hole level (m)

| (kN) (kN) .
450 1000 55.00 4.02 |
500 1300 64.80 438 |
600 1800 87.20 506 |
700 2300 111.20 573
900 3500 166.60 7.00 |

1 \Hw\m‘ 18 l,!{ 23

EN{
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Professor & Head,
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Appendix - A
GEOTECHNICAL DESIGN PARAMETERS
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Appendix - B
SBC AND SETTLEMENT CALCULATIONS
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APPENDIX - B - SBC and Settlement Calculations

DETERMINATION OF BEARING CAPACITY USING IS 6403 — 1981 EQUATION

Anna University

Chennai-25
qu =cC Ncs:dc ic+ ququdqiq'.' 0.5 B Y‘l NvSydfi\rW'

Where,

qu - Ultimate Bearing Capacity, kN/m?
B - Width of foundation, m
¢ - Undraind cohesion value below foundation, kN/m?
qo- Effective overburden pressure at foundation level (yo D), kN/m?
Yo. Effective unit weight of soil above foundation level
y1 - Effective unit weight of soil below foundation level
Ne, Ng.Ny - Bearing Capacity Factors
Sc. Sq. Sy - Shape factors
de, dg, dy-Depth factors
ic. Iq. Iy- Inclination factors
W'- Water table correction factor

Computation of Average Shear Strength Parameters 1 B below Foundation Level

Cav = (C|H1 + CoHa+ caH3 + C4H4}." (Hi+ Hy + Hy + H4)
tan Qay = (tan @iH1 + tan @2H2 + tan @aHa + tan @sHa)/ (H1 + H2 + Ha + H4)

Elastic / Immediate Settlement computation as per IS 8009 (Part I)

9.2.3.2 The immediate settlement beneath the centre or corner of
a flexible loaded arca is given by:

o (L= ) (D
Si=pB 7 i

where
u == Poisson’s ratio == 0-5 for clay, and

! = Influence factor [depends on length (L) to breadth (3)
ratio ol the footing].

Values of E shall be delenninc.d from the stress slr?.xir;d;t:izvrf ob::;s?iccl
from triaxial consolidated un_drmm:ci test. Fhf: COS:]O CAER. gﬁ‘cctivc
adopted in triaxial consolidation test shoulldhhnbiq_n i te he S
pressurc at the depth from which the sample has bec .

of 1 mav be determined from Fig. 11 for clay layers with various H\/B

rato and from Table 2 for clay layers of semi-infinite extent.

- EXTENT
TABLE 2 VALUES OF / FOR CLAY LAYERS OF SEMI-INFINITE

InFLuence Facror (1)

SHAPE ) ‘
(_-C-mm: Corner Avcrage
(b (2) (3) (ﬂr
Circle 1-00 0-64 (edge) 0-85
s(::a:p 1-12 0-56 0.95
Rectangle: B dice nid
- ] 1-36
e = '15 1-53 077 1-31
5 2.10 1-05 1-83
1; 2:52 1-26 2-25

100 338 1-69 2-96




APPENDIX - B - SBC and Settlement Calculations

gowles J. (1997). Foundation Analysis and Design. 5th Ed., The McGraw-Hill Companies, Inc., New York 3

TABLE 5-6
Equations for stress-strain modulus F, by several test methody
E, in kPa for SPT and units of g, for CPT, divide k1% by S0 toabitnin kel The & vidues sl e
estimated as Ngs and not My, Refer ulso o Tubles 27 amd 2K,
Soil ser o
Sand (normdlly E, = S00(N + 15) E, o2t 4)g,
~ansolidated —_
consolidated) = 7000 /N = §000 /g,

« 6000N e

S E, = 1.203D} + 2)q.

+E, = (15000 (o 22000) - In N £, = (1 + D¥)q.

Sand (saturated) E, = 250(N + 15) E, = Fg.

e= 10 F=35
¢ =06 F=10

Sands, all (norm, 1€, = (2600 10 2900)N

consol.)

Sand (overconsolidated) tE, = 40000 + 1050N E, = (6 to 30)g,
E){OCR! = Ex.m “ OCR

Gravelly sand E, = 1200(N + 6)

GOO(N + 6) N=15
= 600N +6)+2000 N>15

Clayey sand E, = 320(N + 15) E, = (310 6)g.
Silts, sandy silt, or E, = 300(N +6) E, = (110 2)g.
clayey silt
. 1f g < 2500 kPa use SE! = 2.5¢;
2500 < g < 5000 use E! = 4q, + 5000
where
E(l-p)  _ 1

E; = constrained modulus = .(l_m—) =

Soft clay or clayey silt E, = (310 8)g.
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A ENDIX -B 2- SEtl[Emenl Cc ne
PP alculatlo 5
Settlement NIBFySis of F oundation for 35.0 mx85m Foundation atlom DOP“I inBH 01 LﬁCatlDl‘l

ion (L)ym
omundahun{ y .
J'e:;lght of foundation (B m = B
W of foundation B}, m 5 8.50
’-‘”p'h.-a : 3.00
UBRA . ence Factoras per Table 20f 8009 (Part) : .12
“"Wmfli\"; tne Level of Foundation, (g), kN/m* i 1617
; : '
2 " atecton facr 3 erFi. 121 8008 (Part.) 160,00
D'eFi}di'y faclor @ per Sec.9.5.2 of 8008 (Part-l) :r {1
;Ig;Bx[U'J-‘E}’rEs}” |, at corner of footing in 'm’ . i .4”":’
1 2 JURtL ¥
of Foundation (mm "
Average settlement frm) — o . 10.0%
" 'E,' Value R TREEE I
th Sail / Rock Typo Value Dopth Below LA TEE LG . y
D;:] WY WmY)  |Footing 2 (m)| (™) M lgoonpanya| 7071000
Comer | ik
| 1
300 [Greyish Sand (SP) 0.35000 31200 0.50 100 041111 0oty | uuss
- I
400 [Brawnish Sand (F) 0.35000 83200 1,50 100 010000 | 001500 0.0062531
| —|
| gﬂa;mfsns.m Sand (SP-SM) 0.35000 109200 250 1.00 0.09091 0.01400 U.000198)
|-
600 |Erowrish Siy Sand (SM) 0.35000 122200 375 1.50 0.12245 0.01800 0.0002533
-
750 |Srownish Grey Siky Sand (SP-SM) 0.35000 148200 525 1.50 0.10909 0.01600 00002084
000 |Greyish Silty Sand (SP-SM) 0.35000 140400 675 1.50 0.09836 0.01500 0.0002288
4050 |Greyish Slly Sand (SM) 0.35000 98300 8.25 1.50 008855 0.01300 0.0003094
12.00 |Greyish Silty Sand (SM) 0.35000 80600 975 1.50 0.08219 0.01200 0.0003815
1350 |Greyish Sity Sand (SM) 0.35000 85800 1125 150 007595 0.01100 0.0003555
15,00 |Greyish Sity Sand (SM) 0.35000 72800 1275 1.50 0.07059 0.01100 0.0004508
16.50 |Greyish Silly Sand (SM) 0.35000 20800 1425 150 0.08593 0.01000 0.0015356
18.00 |Greyish Silty Sand (SM) 0.35000 38400 1575 150 0.06186 0.00900 0.00084182
1950 |Greyish Silly Sand (SM) 0.35000 78000 17.00 050 0.01961 0.00300 0.0001377
| 2100 |Greyish Silty / Clayey Sand (SC) 0.35000 43400 18.75 150 0.05505 000800 00006198
0 |Greyish Sikty / Clayey Sand (SC) 0.35000 135200 2025 1.50 0.05217 0.00800 0.0202358
| 24.00 |Grayish Silty/ Clayey Sand (SC 0.35000 158600 175 1.50 0.04959 0.00700 0.0001875
¥ )
2550 {Greyish Silty ! Clayey Sand (SC) 0.35000 80600 2325 150 0.04724 0.00700 0.0003871
21.00 |Greyish Silty Sand (SM) 0.35000 85800 2475 1.50 0.04511 0.00700 0.0003809
28,50 |Greyish Silly Sand {SM) 0.35000 150800 %25 1.50 0.04317 0.00800 0.0001911
30,00 {Grayish Silty/ Clayey Sand (SC) 0.35000 135200 28.00 200 0.05479 0.00800 0.0003032
32,00 |Greyish Silly / Clayey Sand (SC) 0.35000 260000 30.00 2.00 0.05195 0.00800 0.0001663
3400 [Greyish Silly  Clayey Sand (SC) 0.35000 260000 3200 200 0.04938 0.00700 0.0001531
38.00 (Grayish Silty ! Clayey Sand (SC) 0.25000 260000 34,00 200 0.04706 0.00700 0.0001607
Total (2B}=| _ 17.00 0.005843




sundation (L), ™
Lend hof undalloﬂ {B)m
wid {oundatlan {D}l
F

(/B Rato ence Factor as per Table 2 of 8009 (Part-|)

APPENDIX - B 2 - Settlement Calculations
Settlement Analysis of Foundation for 35.0 m x 8.5 m Foundation at 3.0 m Depth in BH 02 Location

35.00
8.50
3.00
4.1

1617

2 Anna University , =

e ”h Levelof Foundaton, (q). KN/’ o Ao _
82 on factor s per Fig. 12,01 8009 (Part-) e\ whennai-29 / :
peplh a5 per Sec.9.5.2 of 8009 (Part| e D~ _.4;?
Rlﬂi‘d‘wf[ﬁ] E,) x| at comer of fooling in ' : LRSS LA
W - setlement of Foundation (mm) _ - . o H:';
ot sl RockTpo wous | B \Dabdon |y | g
mi - Cotmur Fyth
300 | Gdcy sh Sily Sana (8P Q\i] 0.35000 41600 0.50 1.00 01111 001760 s s
" 0 swm ity Sand (SP-SM) 0.35000 52000 150 100 010000 | 001500 | GOUBACLY
e Sity Sand (SM) 0.35000 46800 250 100 0.08091 0.01400 _ :w;«xez::- .
| s ;:?.,Nh iy Sand (SP-SM) 0.35000 54500 375 150 0.12245 0.01800 u.uoosam_n !
,._-—-'—'_-_-_-___ —_
70 [Brownish Greyish Sity Sand (SP-SH) 0.35000 49400 525 1.50 0.10809 | 001600 | 0.00062526 r
|
| 900 |Greyish Sity Sand (SV) 0.35000 75400 675 150 0.00836 001500 | 0.00042585
Tu;u—[;reyish Sand (SP) 0.35000 62400 825 150 008855 001300 | 0.000485%4
'Tlgn_smyish Sily Sand (SM) 035000 93500 9.5 1.50 0.08213 001200 | 0.00032850
Er;;eeyisn Siky Sand {SM) 0.45000 65000 11.25 150 0.07595 0.01100 u.oomss;s-
15.00 | Greyish Silly Sand (SM) 035000 88400 1275 150 0.07059 00100 | 0.00037125
1650 |Greyish Silly Sand (SP-SM) ’ 0.35000 98800 14.25 150 0.06593 0.01000 | 0.00032329
18.00 |Greyish Sandy Clay (C1) 0.30000 11200 1575 150 0.06186 000800 | 0.00283725
1950 [Greyish Silty Sand (SM) 035000 20800 1700 0.50 0.01961 000300 | 0.00051638
| 2100 |Greyish Sty Sand (SP) 0.35000 83200 18.75 1.50 005505 | 0.00600 | 0.00036788
’zz.so Greyish Sily/ Clayey Sand (SC) 0.35000 78000 2025 150 0.05217 0.00800 | 0.00041400
f,.zdm Greyish Silly/ Clayey Sand (SC) 035000 59800 2175 150 0.04959 000700 | 0.00043715
2550 |Greyish Siky / Clayey Sand (SC) 0.35000 93600 2325 1.50 0.04724 000700 | 0.00033338
2700 (Greyish Sity Sand (SM) 0.35000 114400 2475 150 0.04511 0.00700 | 0.00028565
:523_50 Greyish Silly Sand {SM) 035000 260000 2626 150 0.04317 0.00600 | 0.00011259
3000 |Greyish Silly/ Clayey Sand (6C) 0.35000 260000 28.00 200 0.05479 0.00800 uunms?es_
32.00 |Greyish Sl / Clayey Sand (SC) 0,35000 260000 30,00 200 0.05195 000800 | 0.00015632
3400 |Greyish Silty Clayey Sand (C) 0.35000 260000 32.00 2.00 0.04938 0.00700 | 000015308
o Tmﬂ Clayey Sand (SC) 0.35000 260000 34.00 200 004706 0.00700 | D.00016085
Total (28)=] _ 17.00 0.00833745
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Appendix — D
Site Photographs
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Plate 1 SPT test is in progress at the Reconstruction of Multi Storied ‘
Tenements (G+3 Floors) at Powerkuppam Scheme in Greater Chennai
Corporation, Division 43, Zone IV.
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Plate 2 View of Soil Samples collected in Z borehole locations of the proposed

site




ol Soil Samples collected at the Re-construction of Multi Storied Tenements (G+3
cioors) at pPowerkuppam Scheme in Greater Chennai Corporation, Division 43, Zone IV.

Plate — 1 View of Soil Samples collected in BH-01 Location
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Plate - 2 View of Soil Samples collected in BH-02 Location
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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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Verified ¢/ RealEstate”

We’re honored to be part of your
real estate journey

3/350/2 Mettukuppam, hello@verified.realestate
OMR Thoraipakkam, +91 9996 12 9996
Chennai, India www.verified.realestate
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