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L INTRODUCTION

The Tamil Nadu Urban Habitat Development Board (TNUHDB), Division — IV, No.
24, gjr Thiyagaraya Salai, Teynampet, Chennai - 600 018 has proposed ’fo
fcemnstruCt Slum Tenements (S+4 Floors) at Appasamy Street Tenemental Sche-:me in
T;rporation Division 110, Zone IX of Greater Chennai Corporation. The officials of

"8, Diision IV, No. 2/124, Sir Thiyagaraya Salai Teynampet
®Nnaj 600 018 have approached the Head, Division of Soil Mechanics and

Foun gy , ineering,
"on Engineering, Department of Cvil Engineering, College of ENGTEs J

‘ Guind R . . . H the
| Y : ; soil investigation In
o (CEG)’ SR Svasty, Sel L dation system for the

o sit itable foun
"t ® and to recommend the most sul o
schenSthﬁon of Slum Tenements (S+4 Floors) at Appasamy Streejt Tenzr:;on
oy Corporation Division 110, Zone IX of Greater Chenna.l dCor;i duriné
| ’ i igation was carrié ou
Y1 the work was taken up and field investig o

According




» yovember 2021 to 22" November 2021 by M/s VRR Engineering Consult
2 nai under the supervision of Faculty members of Division of Soil Mechanics a
Chendatmn Engineering, Department of Civil Engineering, Anna University, Chennai,

::utive Engineer, Asst. Executive Engineer and Assistant Engineer of TNSCB,
pivision ~ 1V, No. 2/124, Sir Thiya.lgtaraya Salai, Teynampet, Chennai — 600 018. This
report comprises the details of soil investigation, analysis of field and laboratory test
results O soil and recommendation of suitable foundation system.

A

), gITE CONDITION AND EXPERIMENTAL PROGRAMME

The proposed site is located at Appasamy Street Tenemental Scheme in
Corporation Division 110, Zone IX of Greater Chennai Corporation. 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 — IV, Teynampet, 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
wnsists of classification tests such as grain size distribution, Atterberg limits, specific

dravity and free swell index of soil samples.

The boreholes were advanced from the existing ground level using rotary boring
"echnique supplemented by bentonite mud circulation. Mud circulation was used to
"abilze the sides and bottom of the boreholes and then to bring the soil cuts to the
Ufage, Bentonite slurry would also help to minimize the disturbance of the soil at the
:::I:::n of the borehole while drilling operation is in progreS% In general, rotary boring

Que with bentonite mud circulation is found most suitable to make exploratory
YN0l of diameter 150 mm (15 1892 : 1979). During boring operation, borefole was

alw . - - -
s kept full with the drilling mud so as to prevent any disturbance to the soil within

€ test 20ne (Plate 1 of Annexure — 1).
G Standard Penetration tests were conducted at every 1.0 m interval up to 6.0 n;
r”edand thereafter 1.5 m interval in all the borehole Iocation.s. These SPTtZst:nv:gry
. Using Winch and Auto-trip free fall device for which the expec "




tests. During the progress of soil investigation at the proposed site, the site was
monitored by the Professor of Division of Soil Mechanics and Foundation Engineering,

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
bore 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 1 and 2 of Annexure — 2).

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

1.  Greyish Brown Silty Sand was found from top 1.0 m depth to 15.0 m depth in two
bore-hole locations with SPT ‘N’ value varying from 4 to 24.

2. Silty / Clayey Sand was encountered from 16.5 m to 22.5 m depth in two bore-
hole locations with SPT ‘N’ value varying from 9 to 60.

3.  Greyish Brown Sand Stone interbedded with Shale was found from 25.5 m to
28.5 m in BH 1 location and from 24.0 m to 27.0 m depth in BH 2 location.

4. The ground water table was observed from 2.1 m to 2.2 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),
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considered as Ngo. Disturbed soil samples collected through the split spoon s\éﬁj\gber_{’/

were preserved and transported to the soil testing laboratory for detailed identification



4.0 JSHEAR STRENGTH PROPERTIES AND ELASTICITY MODULUS VALUEL
"~ OF SOIL SAMPLES

o
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The Geotechnical design parameters required to determine the bearing capaé4

and settlement of foundation system are arrived by analyzing the Field Bore-Log profile
and Laboratory test results and listed in table — 1 and table - 2. The ‘E. values are
computed based on Bowles 1997 correlation.

SPT'N' Value
0 25 50 75 100 125 150

175

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 and 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 8.05 m x 50.85 m
and 9.50 m x 54.82 m to compute' safe bearing capacity. The SPT 'N' value, Correlated
Elastic Modulus 'Es value (Bowles 1997) and shear strength parameters and
®ngineering properties of soil layers which are required to determine bearing capacity
ad settlement were taken from Table 1 and Table 2. Safe bearing capacity and
Settlement computations were made for the two bore-hole data. The least value of safe
bearing capacity is recommended for the proposed site. The Safe Bearing Capacity is
COmputeq 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
fourldation.

4/10




21 safe Bearing Capacity

For the determination of Safe Bearing Capacity using IS 6403-1981 equati.onf'/o he:
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 8.05 m x 50.85 m and 9.50 m X 54.82 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 162 kN/m? to
177 kN/m* for BH 1 and BH 2 locations at 3.0 m depth for 8.05 x 50.85 m foundation
size. The computed safe bearing capacity for 9.50 x 54.82 m size foundation is varying
from 187 kN/m? to 210 kN/m?2.

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 ‘e (KN/m? ®din IS 6403-1981
e e i T
- 2.60 5.5 }
\BTiT“‘ 8.05 m x 50.85 m 0.00 26.90 177.00
BT >.30 25.90 187.00
W 9.50 m x 54.82 m 0'00 27.20 210.00
\—I F . .

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
fOL'"daﬁOn is becoming very critical, especially if the foundation is located on clays,
ecause the clay layer is expected to undergo excessive consolidation settlement over a
Periog of time under sustained loadings which of-course depends on the state of clay
_(imtial Water content / void ratio), whereas in the case of loose sand layer, elastic or
Irnrnediate Settlement plays a crucial role. In the proposed site, the soil profile below
foundation depth is predominantly Silty Sand layer. Hence, elastic settlenjent was
computEd for 8.05 m x 50.85 m and 9.50 m x 54.82 m foundation upto the influence

"Pth of mputed settlements are varying
2B” ion depth. The comp
below the foundation dep 1o



l?etwee” 56.45 mm to 65.89 mm for 8.05 m x 50.85 m size foundation. For 9,

54.8
¢6.48 mm (T able 2). The allowable settlement as per IS 1904 Table I 1986 is

jimited to 50 mm for individual footing and 75 mm for rafe foundation.

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

Borehole Size of Pressure Elastic Settlement
Locations | Foundation (m) (kN/m?3) Load (kN) (mm)
65.89
B 5 05mx50.85m 160 65494.8
BH 2 | 56.45
BH1 66.48
9.50 mx 54.82 m 160 83326.4
BH 2 64.39

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 length of the pile is taken as 25.0 m to 27.0 m. Safe pile carrying capacity
tomputations were made for two-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 25.0 m to 27.0 m, the
design *N' values and shear strength parameters for the respective depths were used.
The soi layers in top 3.0 m depth may induce settlement of surrounding soil while pile
driving which in turn may cause negative skin friction. Hence, the safe frictional
"esistance 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
Ples, The safe end bearing resistance and safe skin frictional resistance are together
"dded for different pile diameter and the total safe load carrying capacity of pile thus
“Mpteq g shown in Table 1. The calculations of pile carrying capacity by static

Ormya (IS 2911: 2010) and Meyerhof formula (1959) are presented in Annexure 2.
fri:ti:mtor Of safety of 2.5 has been used for determining safe end bearing and aiso
na| Capacity of bored cast-in-situ piles. 6/10
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eight of the pile (buoyant or total as relevant) as per Section 6.3.2 of 1S 2911
J/5ec. 2) 2010. As per codal provisions, the recommended factor of safety is 3.0 in the
sbsence 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 2.

TABLE 3 Safe Load carrying capacity of Bored Cast-In-Situ Pile of
25.0 m to 27.0 m Length for varying Diameter

Borehole | Pile capacity for Bored Cast-In-Situ Piles, (kN) IS 2911 Part-I 2010

Location Static Formula
Diameter Based on Shear Strength Based on
of Pile Parameters ('c' and '®") SPT 'N' Values

(mm) 450 | 500 | 600 | 700 | 900 | 450 | 500 | 600 | 700 | 900

BH1 1195 | 1406 | 1876 | 2408 | 3662 | 1030 | 1223 | 1656 | 2151 | 3332

BH 2 1205 | 1418 | 1890 | 2425 | 3683 | 934 | 1116 | 1527 | 2002 | 3139

TABLE 4 Safe Uplift Capacity of 25.0 m to 27.0 m Length Pile for varying
Diameter (IS 2911 (Part 1/Sec. 2) 2010

Borehole Location Safe Uplift Capacity (ii¥)
o . IS 2911 (Part 1/Sec. 2) 2010
Diameter of Pile (mm) | 450 500 600 700 900
BH 1 561 637 796 966 1338
BH 2 571 647 805 974 1341
7.

CONCLUSIONS AND RECOMMENDATIONS

Based on the discussions made in sections 3, 4, and 5 the following
I

“Ommendationg are furnished for the reconstruction of Slum Tenements (S+4 Floors)
a o

tAp':’asamy Street Tenemental Scheme in Corporation Division 110, Zone IX of

Gr
Cater Chennaj Corporation.

Opt;
~lion - 4 (Shallow Foundation — Raft)
1)

Itis récommended to provide RAFT FOUNDATION.

2
) e fécommended depth of Raft Foundation i 3.0 m from the lowest borehole

level of the site,
7/10



5)

6)

7)

9)

t

QE-~51__________)

1 ) ;
) If any difficulties are encountered while excavating 3.5

75 mm.

The computed Settlement of sub-soil for are varying between 56.45 mm to
65.89 mm for E_Ei_nl_ x_50.85 m size foundation. For 9.50 m x 54.82 m size
foundation, the computed settlement is varying from 64.39 mm to 66.48 mm.
The computed settlement value at 3.0 depth is lower than the permissible
settlement values of 75 mm as per Table I of IS 1904.

In order to minimize the settlement of Raft, it is recommended to excavate 3.5 m
depth and provide 0.50 m thick compacted quarry sand with gravel bed (1:1

B SRS a———_ A

ratio). The Raft foundation may be placed over the 0.50 m thid?&i?npacted
quarry sand - gravel bed.

The depth of foundation is 3.0 m from the existing ground level over the

compacted quarry sand - gravel bed at Site (0.50 m thickness).

It is recommended to provide suitable supporting system to excavate soil up to «~

3.5 m depth to avoid collapse of soil mass.

Dewatering shall be adopted if water seepage encountered while excavating

3.5 m depth soil mass.

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.

ion — .
20 = 2 (Pile Foundation

depth in the sandy soil,

&ven 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.
8/10
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27.0 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.

TABLE 5 Safe Load carrying capacity and Lateral Load Capacity of
Bored Cast-In-Situ Pile for varying diameter and for a length of 25.0 to
27.0 m from the existing ground level (Borehole level)

[Diameter | Recommended Safe Load Recommended Lateral Depth of fixity
of Pile | carrying capacity of Bored Load Capacity for 5 from bore-
(mm) Cast-In-Situ Piles, (kN) mm deflection, (kN) hole level (m)

450 900 38.00 4.43
500 1100 45.00 4.82
600 1500 60.20 5.58
700 2000 77.10 6.31
900 3000 115.50 7.71

4) The bored cast in-situ pile shall be terminated at 25.0 m to 27.0 m in Greyish
Brown Sand Stone Interbedded with Shale stratum.

5) With regard to execution of bored cast-in-situ pile, procedure outlined in IS 2911
Part 1 Section 2: 2010 may be referred and scrupulously followed.

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 30 to M 40.

WW@I e %j*}f\\ 1)

T o
i e e
Departmegé C(:‘)f Civil Engi.r;eering, Departmegé gfééi:ﬂlpﬁ:gineering,
Anna Universci?yr?%l;]sgnnai-zs Anna University, Chénnai-25
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BORE-HOLE No.)\c

IN-SITU GEOTECHNICAL BORE LOG SHEETNo.
W&Bn'sltruction of Slum Tenements (S+4 Floors) at Appasamy Street Tenemental Scheme in Corporation Division 110, Zone IX of Greater
Chennai Corporation.
W 3 Started:|13-11-2021
Location:|Appasamy Street Completed:[16-11-2021
Flevation (RL):|- Ground Water Level:|2.2 m
Dia of Boring:{ 150 mm Type of Core Barrel:|Nx Size Core Barrel
/Emh: i Water Loss Depths :|-
Type of Boring: Rotary Total Drill Depth:28.5 m ( 24.0 m - Soil & 4.5 m - Rock)
4 | , z25 2
w & |Description ! Classification of Soil and Rock Standard Penetration Test (SPT)/ UDS/ Core Drilling | 2 5,
3 | 3 | Weathering Grade of Rock as per IS 4464/ S 23 g
£ | = | Special Observations and Interpretati . 5 : Z2?
% 35 P erpretations | 0-15 | 15-30 | 30-45 sPTN | TcR(%) | RaD (%) | E 5 =
a cm cm cm 3 221
0 30 60 90 120 150 180
10 |, , B Debris -] - : ;
20 | 5, 1FH{Brown Sity Sand (SM-SP) 5 5 4 9 Loose
Mk 7\
30 | .. ¥eececs|Brown Sand (SP) . 6 | s | 11 [ 19 Medium Dense
- 1!':':'|
40|, , elediBrown Sand (SP) 7 | 7| 8 | 15 Medium Dense
30 | ¢, 1P F{Brownish Grey Silty Sand (SM-SP) 3 | 4| 4 8 Loose
) OO0
of %|Greyish Sand (SP). 3 | 2] 2 4 Loose
] -
75|70 , 4 | s 9 Loose
~—— Greyish Silty / Clayey Sand (SC-SM) 7
80 -
e Greyish Silty Sand (SM-SP)
10 [100 ] s | o | 15 Medium Dense
~~~1—31 f{ b{|Greyish Silty Sand (SM-SP) 5
11,0 ]
20] Medium Dense
[~ . 7 14
e h Greyish Silty Sand (SM-SP) 8 J L
135 |13.0 tedium Dense
&\; ‘| Yellowish Grey Silty Sand (SM-SP) s | 9 | 1B L2 -
140 ] L
15, ] Medium Dense
$ ereiﬂmh GreySillySand (SM-SP) L ~——1—T |
15\5@ " 16 Dense
] ; 15 S -
Brownish Grey Silty / Clayey Sand (Sﬁﬂ__—--——l?—‘——“
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BORE-HOLEASY ‘E{Fp \
IN-SITU GEOTECHNICAL BORE LOG SHEES M4 ) s i
\ %\ rh,;;';'°4§“’/ 3]
: Reconstruction of Slum Tenements (S+4 Floors) at Appasamy Street Tenemental Scheme in Corporatio\r}/" con‘gﬂmé éG t
Project:| - cnnai Comoration. s
|
Co-ordinates:|- Started:]13-11-2021
Location:[Appasamy Street Completed:|16-11-2021
—Elevation (RL):|- Ground Water Level:|2.2 m
—Dia of Boring:| 150 mm Type of Core Barrel:|Nx Size Core Barrel
 Casing Depth:|- Water Loss Depths :|-
Type of Boring:|Rotary Total Drill Depth:|28.5 m ( 24.0 m - Soil & 4.5 m - Rock)
| D S
o 2% °
C, & |Description | Classification of Soil and Rock /| Standard Penetration Test (SPT)/UDS/Core Drilling | 2 > %,
£E & | = | Weathering Grade of Rock as per IS 4464 / S553%
£ S | Special Observations and Interpretations | 0-15 | 15-30 | 30-45 . , - R
£ em | em | em | SPTN | TCR(%) | RQD (%) $8%
0 30 60 90 120 150 180
§ A - —
170 e
R | I |
ﬂ l 8 50(2‘I cm)
180 . AR :.: Brownish Grey Silty / Clayey Sand (SC) 10 Rebound >100 Very Dense
190 Greyish Brown Silty / Clayey Sand with Lime 9912 cm)
195 Particles (SC) 22 Rebound >100 Very Dense
200
'| Greyish Brown Silty / Clayey Sand with Lime
210 ] Particles (SC) 14 22 28 50 Very Dense
95 [220 . \
< 14 H H | Greyish Brown Silty Sand (SM-SP) 55,17 .y Rebound >100 Very Dense
230 4 - o
201, o P {Brown Sity Sand (sm-sp) 60gcny Rebound | >100 Very Dense
25 5 |25.0 Brown Weathered Sand Stone / Shale (Grade N Hard / Very
i R e 1 5500y Rebound | >100 Weak
B0 Mederately
1" ‘==|Greyish Brown Sand Stone Interbedded with
7, ] Y :
_\0_% Shale (Grade IV) 559 ey ReboUNd >100 | 320 22 Weak
25 28,0 ; Greyish Brown Sand Stone Interbedded with 20 73.0 Stron
s Shale (Grade If) 55,0 omy Rebound >100 8 9



BORE-HOLE No.
IN-SITU GEOTECHNICAL BORE LOG a2
Reconstruction of Slum Tenements (S+4 Floors) at Appasamy Street Tenemental Scheme in Corporation Division 110, Zone IX of Greater
Project: Chennai Corporation.
W i Started:[19-11-2021
Location:|Appasamy Street Completed:|22-11-2021
m - Ground Water Level:|2.1 m
Dia of Boring:| 150 mm Type of Core Barrel:|Nx Size Core Barrel
Casing Depthi]- Water Loss Depths :|-
Typeol Boring:|Rotary Total Drill Depth:|27.0 m (22.5 m - Soil & 4.5 m - Rock)
==%
E % |Description / Classification of Soil and Rock / Standard Penetration Test (SPT)/ UDS / Core Drilling g f>,- =
ii _8_" < | Weathering Grade of Rock as per IS 4464 | ] ;iz g E
a0 = | Special Observations and Interpretations | 0-15 | 15-30 | 30-45 Za?
au - em | em | em SPT-N | TCR(%) | RQD (%) E 83
0 30 60 90 120 150 180
1.0 Brown Silty Sand with Gravel (GM-SP) 0 1 1 2 Loose
20 Blackish Grey Silty Sand (SM-SP) 2 2 2 4 Loose
30 Brown Silty Sand (SM-SP) 4 6 8 14 Medium Dense
401, 10 c|Brown Sity Sand (SM-SP) 6 | 8 9 17 Medium Dense
90 | o P:%.8.8|Brown Sand (SP) 7 8 7 15 Medium Dense
201 o 3Rtk Greyish ity Sand (sm-sP) 3| 4| 4| s Loose
15 . .
31 1 1 |Greyish Silty Sand (SM-SP) 4 3 4 7 Loose
\
80
~— Brownish Grey Silty Sand (SM-SP) 5 | 416 9 Loose
105 \ i
e Brown Silty Sand (SM-SP) 6 8 8 16 Medium Dense
)
: |Greyish Brown Silty Sand (SM-SP) 6 [ 8 | 9 | 1 Madlm Dense
s
d ; Medium Dense
1Greyish Brown Silty Sand (SM-SP) s | 5[ 8 [ 1
0 -
' i Medium Dense
1Creyish Brown Silty Sand (SM-SP) g | 12| 16| 28
165 |16,
~ Clorew: 1 | 20 4 Dense
=2reyish Brown Silty Sand (SM-SP) 10
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BORE-HOLE No.\ 2\ Chengid ] 7/
SHEET No.| \7, <7
IN-SITU GEOTECHNICAL BORE LOG A
. Reconstruction of Slum Tenements (S+4 Floors) at Appasamy Street Tenemental Scheme in Corporation Division 110, Zone IX of Greater
Project:| ~hennai Corporation.
c@ordinateﬁ . Started:|19-11-2021
Location:|Appasamy Street Completed:|22-11-2021
——Wﬁ); e Ground Water Level:[2.1 m
Dia of Boring:| 150 mm Type of Core Barrel:|Nx Size Core Barrel
Casing Depth:- Water Loss Depths :|-
™ Type of Boring:|Rotary Total Drill Depth:|27.0 m ( 22.5 m - Soil & 4.5 m - Rock)
E - & |Description / Classification of Soil and Rock /| Standard Penetration Test (SPT)/UDS / Core Drilling | & > 5
e E o . s = £ x
P _§’ S Weathering Grade of Rock as per IS 4464 / o2 % é
-~ w = . . . - £ .. -E -G @
Em = | Special Observations and Interpretations | 0-15 | 15-30 | 30-45 SPT-N | TCR(%) | RaD(%) | = £ =
cm cm cm z° &
0 30 60 90 120 150 180
17.0 _ '
] Greyish Brown Silty / Clayey Sand with Lime
1801, . 1 |Particles (SC) 10 30 371 67 Very Dense
190 ] Brownish Grey Silty / Clayey Sand with Lime
195 ] Particles (SC) 13 22 401 62 Very Dense
200 - -\
201, Brown Silty Clay (CH) 55,4 oy ReboUNd >100 Hard
4 4
25 |29 : >100 Very D
=21 ] Greyish Brown Silty / Clayey Sand (SC) 60;s cmy Rebound ery Uense
pXi ' ';
] . ! = |Greyish Brown Sand Stone Interbedded with
24010 3 1 ~=|Shale (Grade V) 550.m Rebound | >100 | 220 0. Wesk
m=
%5 (250 ] * S| Greyish Brown Sand Stone Interbedded with - - MO&ZI:;EW
2131 ~=|Shale (Grade IV) S50 Rebound | >100 | 23, -
wo 1= Moderately
1§ o . . ra
70 ] ' ~~|Greyish Brown Sand Stone Interbedded with 5100 553 44 Strong
2z 1! ~~=|Shale (Grade Ili 55,0 cm Rebound : -
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Appendix - A
GEOTECHNICAL DESIGN PARAMETERS
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Appendix -B
SBC AND SETTLEMENT CALCULATIONS




@ APPENDIX - B - SBC and Settlement Calculations

DETERMINATION OF BEARING CAPACITY USING IS 6403 — 1981 EQUATI

Qu=¢Nescdeic + qoNgsqdgiq+ 0.5B v, Nysydyi, W'
Where,
qu - Ultimate Bearing Capacity, kN/m2
B - Width of foundation, m
¢ - Undraind cohesion value below foundation, kN/m?2
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
Nec. Ng,Ny - Bearing Capacity Factors
Sc.Sq, Sy - Shape factors
dc.dq,dy . Depth factors
Ic, i, Iy - Inclination factors
W'- Water table correction factor
Computation of Average Shear Strength Parameters 1 B below Foundation Level

Cav = (C1H1+ coaHa + c3H3 + caHa) (Hi+ Hz + Ha + Ha)
tan @av = (tan @1H1 + tan @2H2 + tan g3Ha + tan @sHs)/ (H1+ H2 + H3 + Hq)
Elastic / Inmediate Settiement computation as per IS 8UUY (Part 1)

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

,S'i:pgﬂ-%:.:‘.‘:.).j e (1D

where

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

&
! = Influence factor [depends on length (L) to breadth (B)
ratio of the footing].

Values of E shall be determined from the stress strain curve obtained
from triaxial consolidated undrained test. The consolidation pressure

OPted in triaxial consolidation test should be equal to the cffective
Pressure at 1} depth from which the sample has been taken. The values
s T2Y be determined from Fie. 11 for clay layers with various H/B
fatio ang ﬁa

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

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

SHare InrLueNce Facror (1)
A =
" Centre Corner Avcrage
() ) (3) ()
Circle 1-00 0-64 (edge) 0-85
Square 112 0-56 0-95
I o
LiB .,-;le‘:lﬁgg[c' 1-36 0-68 1-20
2 1-53 0-77 1-31
5 2:10 1-05 1-83
0 252 126 s

1
100 3.38 1-69 2:96
\ .




@ APPENDIX - B - SBC and Settlement Calculations

wies, J. (1997). Foundation Analysis and Design. 5th Ed., The McGraw-
'B'O’—J——TI‘ABLE 56
Equations for stress-strain modulus E; by several test methods

E, in kPa for SPT and units of ¢. for CPT; divide kPa by 50 to obtain ks
estimated as Nsg and not Nye. Refer also to Tables 2-7 and 2-8.

Hill Companies, Inc., N&

f. The N values should be

Soil SPT CPT
Sand (normally E, = S00(N + 15) E = (210 4)q,
consolidated) = 7000 /N = 8000 /7,
= GOOON e
—— e E, = 1.23D2 + 2)4.
tE, = (15000 10 22000) - In ¥ *E, = (1 + D)gq.
Sand (saturated) E; = 250(N + 15) E, = Fgq,
e=10 F=235
e =06 F=170

Sands, all (norm.
consol.)

Sand (overconsolidated)

Gravelly sand

Clayey sand

Silts, sandy silt, or
clayey silt

Soft clay er clayey silt

YE; = (2600 10 2900)N

TE, = 40000 + 1050N

E; = (6 to 30)q.

Eqocr = E.ne VOCR
E, = 1200(N +6)

=600(N+6) N=15

=600(N+6)+2000 N>1S5
E, = 320(N + 15) E; = (3 10 6)q.
E, = 300(N +6) E = (1102)q.
If g, < 2500 kPa use SE; = 2.59.

2500 < g. < 5000 use E; = 4g. + 5000
where
Ed-p) _ 1

E, = constrained modulus =

A+pXl-21) m,

E = (3t 8)q.

*Vesic (1976).

TAuthor's equation from plot of D' Appolonia et al, (1970).

#USSR (may not be standard blow count V).

Usapanese Design Standards (lower value for structures).

$Sennesct e1 al. (1988)
General soyr,
Use of In

es: First European Conference on Standard Penetration Testing (1974), vol. 2.1, pp. 150-151; CGJ, Nevember 1983, pp. 726-737;
Situ Tests in Geotechnical Engineering, ASCE (1986), p. 1173; Mitchell and Gardner (1975); Penetration Testing (Second European

crence) (1982), vol. 1, p- 160; 11th ICSMFE (1985), vol. 2, pp. 462, 765; vol. 4, p. 2185; International Symposium on Penetration Testing

(1988), 2 voys,



Borehole Location

Length of foundation (L), m

Width of foundation (B), m

Depth of foundation (D), m

Angle of Intemal Friction () in Degrees

Undraind cohesion value below foundation (c), kN/m?

Ground Water Table Depth (GWT), m

Effective unit weight of soil above foundation level (Yo), kN/m®

Effective overburden pressure at foundation level (o), (Yo x D), kN/m?
Effective unit weight of soil below foundation leve] (v4), kN/m®
Bearing Capacity Factor (N,)

Bearing Capacity Factor (Ng)

Bearing Capacity Factor Ny

Shape factor (s,)

Shape factor (Sq)

Shape factor (s

Depth factor (d,)

Depth factor (dg)

Depth factor (d,)

Inclination factor (i)

Inclination factor (ig)

Inclination factor (i)

Water table correction factor (W)

Net Ulitmate Bearing Capacity (q,,), kN/m?
Factor of Safety
Net Safe Bearing Capacity (q, szre), kN/m?

m n n

n

BH1 BH2
50.85 50.85
8.05 8.05
3.00 3.00
25.50 26.90
2.60 0.00
0.00 0.00
6.50 320
19.50 9.60
6.70 8.20
2147 23.77
11.24 13.06
11.68 14.27
1.03 1.03
1.03 1.03
0.94 0.94
1.12 1.12
1.06 1.06
1.06 1.06
1.00 1.00
1.00 1.00
1.00 1.00
0.50 0.50
487 532
3.00 3.00
162 177
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gorehole Location

Length of foundation (L), m

width of foundation (B)ym

Depth of foundation_(D), m

Angle of Intemal Friction (¢) in Degrees

Undraind cohesion value below foundation (c), kN/m?

Ground Water Table Depth (GWT), m
Effective unit weight of soil above foundation level {yg), kNim®

Efiective overburden pressure at foundation level (qg), (yo X D), kN/m®
Effective unit weight of soil below foundation level (y;), kN/m®
Bearing Capacity Factor (N,)

Bearing Capacity Factor (No)

Bearing Capacity Factor (N,)

Shape factor (s)

Shape factor (s,)

Shape factor (s))

Depth factor (d,)

Depth factor (dg)

Depth factor (d,)

Inclination factor (ic)

Inclination factor (iq)

Inclination factor (i)

Water table correction factor (W)

Net Ulitmate Bearing Capacity (q,,), kNIm’
Factor of Safety

N .
¢t Safe Bearing Capacity (qp.sare), kNIm®

pth for 9.50 m x 54.82 m size in Different Borehole Locations

n n n

n

BH1| BH2
5482| 5482
9.50, 950
3000  3.00
2590  27.20
230 000
0.00]  0.00
650  3.20
1950 960
680 820
2210  24.30
11.73] 1349
12.36)  14.89
1.03]  1.03
1.03]  1.03
093 093
140 1.10
105 105
1.05 1.05
1.00 1.00
100 1.00
100  1.00
050 0.0
561 631
3.000  3.00
187 210
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settlement Analysis of Foundation for 8.05 m x 50.85 \
. -d5 m Foundation at 3.0
-0 m Depth in BAY:

Length of foundation (L), m
Wwidth of foundation (B), m : 50.85
pepth of foundation (D), m = 8.05
L/B Ratio ’_' 3.00
Average Influence Factor as per Table 2 of 8009 (Part-I) _ 6.32
Stress at the Level of Foundation, (q), kN/m* = 1.941
Depth correction factor as per Fig. 12 of 8009 (Part-I) : 160.00
Rigidity factor as per Sec.9.5.2 of 8008 (Part-l) B 0.96
2 .. =
sqxBx ((1-u°)/ Eq) x Iy at corner of footing in 'm' - 0G5 0.80
Average Seftlement of Foundation (mm) _ : 61502372
Depth . Depth I (Fig. 11
m Soil / Rock Type " Value Es'Value| Below |, m| wp | 15800 [ax Bx ({14
(kN/m?) | Footing [ ™ Patat | [E)xk
'z (m) Comer
2, '
00 [Brown Silty Sand (SM-SP) 0.35000 | 23400 . ] ] ]
300 |B
{09 Sand (5F) 035000 | 40200 | 050 | 1.00 | 01169 | 0.01800 | 0.00043740
400
|~ [Brown Sand (SP) 0.35000 | 39000 | 150 | 1.00 | 0.10471 | 001600 | 0.c0055008
5. - .
00 |Brownish Grey Silty Sand (SM-SP) 035000 | 20800 | 250 | 1.00 | 0.09479 | 0.01400 | 0.00095698
6. i
| 000 |Greyish Sand (SP) 035000 | 10400 | 375 | 150 | 0.12712 | 0.01900 | 0.00302670
_EO_ Greyish Silty / Clayey Sand (SC-SM) 030000 | 23400 | 525 | 150 | 0.11278 | 0.01700 | 0.00140634
| 00 |Greyish Sity Sand (SM-SP) 035000 | 23100 | 675 | 150 | 010135 | 001500 | 000133200
io-jo_ Greyish Sity Sand (SM-SP) 035000 | 30000 | 825 [ 150 | 0.09202 | 0.01400 0.00082152
_@‘LWW Sand (SM-SP) 035000 | 36400 | 975 | 1.50 | 0.08427 001300 | 0.0008825¢
135 ; .
| 10 |Yellowish Grey Silty Sand (SM-SP) 035000 | 57200 | 1125 | 150 | 007772 0.01200 | 0.00056847
1 et BN TR
_fffi_ Yelowish Grey Siity Sand (SM-SP) 0.35000 | 62400 | 1275 | 150 007212 | 0.01100 | 0CeeSME0
18.50 |Brown; o6 | 0.01000 | 0.00034589
" |Brownish Grey Silty / Clayey Sand (SC-CI) 030000 | o600 | 1425 [ 150 | 0067
800 [rommien aroe d 4G22 | 000700 | 00001584
Y [Browni ~ _ 110 | 0.04622 | 0. 00013
T\' fownish Grey Silty / Clayey Sand (SC) 0.30000 | 156000 15.75 : m
950 |Greyi — | 1705 | 150 | 0.08929 | 0.00%C 000212
| reyish Brown Silty / Clayey Sand with Lime Particles (SC) 0.30000 156000 R BaaX —]
210 W “’E{W 1875 | 150 | 0osee7 | 0.0080 0.00024013
ish Brown Si . 0.300 ' L T
n\mg“ﬂ"w / Clayey Sand with Lime Particles (SC) | __5_2_5_. o a0 | oo
| reyish i 35000 | 208000 : : il M
m\my Sand (SM'SP) )__________0_:_3——-—“—-—'—"’ 21 75 150 0 05034 (}.UOSL‘U ol\\mdggj
=V |Brown g; o | 208000 - : : |
?MM'SW _9_'_3_5?—0-—/"”" 0.04792 | 000700 0.00021213
=20 [Brown Weaiy oo | meo00 | 228 [ 1O T ]
™ \a‘tﬂsand Stone / Shale (Grade Vi) ____‘_,/——-—;‘7’5‘" 150 | 04873 | 00070 0.00018322
90 1Greyi 197500 | 24 : : ] -
?ag_ ©sh Brown Sand Stone Interbedded with Shale (Grade IV) w | — —2-;‘;5" P m 001900 | 0.00043354
. / _ y . L1&
Greyi o0 | 197500 | 20 |
[~~{<25" Brown Sand Stone Interbedded with Shale (Grade n | 0300 | ] -
) :
____,_——-“

\ [—




settlement Analysis of Foundation for 8.05 m x 50.85 m Foundation at 3.0 m Depth in B

-,
(o]

L)
i
&

c [Ann3 Univarsity

Length of foundation (L), m - 50.85
width of foundation (B)ym = 8.05
pepth of foundation (D), m = 3.00
1B Ratio = 6.32
pverage Influence Factor as per Table 2 of 8009 (Part-I) = 1.041
. Vi b
siress at the Level of Foundation, (q), kN/m - 160.00
Depth coection factor as per Fig. 12 of 8009 (Part-l) = 0.96
Rigidity factor as per Sec.9.5.2 of 8009 (Part-l) = 0.80
SqxBX ((1-4%) / E¢) x Iy at corner of footing in ‘m' = 0.00946789
Average Settlement of Foundation (mm) = 56.45
Depth I (Fig. 11
Depth ; - 'E,' Value| Below 1S 8009- |qxBx ({14
i) Soil I Rock Type W' Value (cNim?) | Footing Hy(m)| H/B Part ) at IE)x )
'2'(m) Comer
100 [Brown Silty Sand with Gravel (GM-SP) 0.35000 | 26000 - - - - -
200 (Blackish Grey Silty Sand {SM-SP) 0.35000 | 54600 - . - -
300 [Brown Sity Sand (SM-SP) 0.35000 [ 28600 | ©0.50 | 1.00 | 0.11696 | 0.01800 | 0.00075551
400 |Brown Silty Sand (SM-SP) 0.35000 [ 39000 | 1.50 | 1.00 | 0.10471 | 0.01600 | 0.00055008
500 |Brown Sand (SP) 0.35000 | 44200 | 250 | 1.00 | 0.09479 | 0.01400 | 0.00046916
800 |Greyish Sity Sand (SM-SP) 0.35000 | 36400 | 3.75 | 1.50 [ 0.12712 | 0.01900 | 0.00086477
150  |Greyish Sty Sand (SM-SP) 0.35000 | 33800 | 5.25 | 1.50 | 0.11278 | 0.01700 | 0.00093918
300 (Brownish Grey Sty Sand (SM-SP) 035000 | 36400 | 675 | 1.50 [ 0.10135 | 0.01500 | 0.00085629
[
ﬂWd (SM-SP) 035000 | 30000 | 825 | 1.50 [ 0.09202 [ 0.01400 | 0.00082152
_‘jﬂﬂ_ Greyish Brown Sitty Sand (SM-SP) 035000 | 36400 | 975 | 150 | 0.08427 [ 0.01300 | 0.00089254
\
. 567
jffﬂ_ Greyish Brown Silty Sand (SM-SP) 0.35000 | 44200 | 11.25 | 1.50 [ 0.07772 | 0.01200 | 0.0007336
\
: 0
fﬂi Greyish Brown Sty Sang (SM-SP) 0.35000 | 46800 | 1275 | 1.50 | 0.07212 | 001100 | 0.0006854
Y X
1 . 0.00086014
__sfﬂ_ Greyish Brown Sity Sand (sM-5P) 035000 | 36400 | 1425 | 150 | 0.06726 | 0.01000
\ - if,
800 [Greyi : 110 | 0.04622 | 0.00700 | 0.00103662
| S"e¥ish Brown iy Clayey Sand with Lime Particles (SC) 0.30000 | 23400 | 1575 ——
el )
1950 |3rur: , 150 | 0.05929 | 0.00900 | O
‘;\wcmyey Sand with Lime Particles (SC) | 0.30000 | 28600 | 1729 e
1.0 . 05597 | 0.00 -
?w 0.30000 | 100000 | 18.75 [ 150 | © 0800 | 0.00021131
: ) 0.0 0002
\EE_ Greyish Brown Silty / Cla 0.30000 | 156000 [ 20.25 | 150 0.05300
— 1 Slly/ Clayey Sand (SC) : 0.000168
“ Greyish o0 | to7s00 | 2175 | 150 | 0.05034 0.00800 | O.
Es\ fown Sand Stone Interbedded with Shale (Grade V) 0.350 792 | 0.00700 | 0.000 15576
\i Creyish Browy Sand st i dolv) | 0.35000 | 197500 2325 | 1.50 | 0.04 :
2y ; one Interbedded with Shale (Grade | o |00 | omtis | ooz 0,00064783
' Tey| 0| 27. X : :
\We Interbedded with Shale (Grade ll) | 0.35000 [ 19750
0.00946789
~ Total (28)={ 16.10
\
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gettlement Analysis of Foundation for 9.50 m x 54.82 m Foundation at 3.0 m Depth in BH 1
Lengthof foundation (L), m = 54.82
width of foundation (B), m = 9.50
pepth of foundation (D), m = 3.00
- = 577
Ratio
;{,Berage Influence Factor as per Table 2 of 2009 (Part-1) = 1.895
siress at the Level of Foundation, (), kN/m : 160.00
Depth correction factor as per Fig. 12 of 8009 (Part-l) = 0.96
Rigidit factor as per Sec.9.5.2 of 8009 (Part-l) = 0.80
) : S S| =
sqxBx ((1-4) [Eg) x lrat cornef of footing in 'm = 0.01142037
Average Settlement of Foundation (mm) = 66.48
Depth ¥ (Fig. 11
Depth . o 'E;' Value| Below H H 1S 8009- |qxBx ({1-4)
m) Soil / Rock Type w' Value (kNIm’) Footing ¢ (M) /B Parti) at IE)x)
‘7' (m) Comer
200 |Brown Sitty Sand (SM-SP) 0.35000 | 23400 - - - -
300 [Brown Sand (SP) 0.35000 | 49400 | 050 | 1.00 | 0.10000 | 0.01500 | 0.00042632
400 [Brown Sand (SP 0.35000 | 39000 | 1.50 | 1.00 | 0.09091 | 0.01400 | 0.00055440
(SP)
300 {Brownish Grey Silty Sand (SM-SP) 0.35000 | 20800 | 250 | 1.00 | 0.08333 | 0.01200 | 0.00097200
800 |Greyish Sand (SP) 0.35000 | 10400 | 375 | 1.50 | 0.11321 | 0.01700 | 0.00304088
_7;50_ Greyish Silty / Clayey Sand {SC-SM) 0.30000 | 23400 | 525 | 1.50 | 0.10169 | 0.01500 | 0.00137687
iﬂﬂ_sreyish Silty Sand (SM-SP) 035000 | 23400 | 675 | 1.50 | 0.09231 | 0.01400 | 0.00136500
1050 |Greyish 08451 | 0.01300 | 0.00083070
| |Greyish Silty Sand (SM-SP) 035000 | 39000 | 8.25 | 1.50 | 0.084
1) L 000891
i"_“_Gfewsh Silty Sand (SM-SP) 035000 | 36400 | 975 | 150 | 0.07792 | 0.01200 | 0.000891C0
1350 . ) 01100 | 0.00056025
\If”_OW_lSLGmyﬂty Sand (SM-SP) 0.35000 | 57200 | 11.25 [ 150 | 0.07229 [ 00
150 . 01000 | 0.00050083
\llveliowash Grey Sity Sand (SM-SP) 035000 | 62400 [ 1275 | 150 | 0.06742 | 0.0100
16.50 - 00900 | 0.0003325Q
~—— [*1oish Grey Sty / Clayey Sand (SC-Cl) 0.30000 | 93600 | 1425 | 1.50 | 008316 | 0 3
\\ - -
18.0p : 1| 000900 | 0.00021210
~—— |Brownish Grey Sity / Clayey Sand (SC) 030000 | 156000 | 1575 | 150 | 005
50 |Grey 0.05607 | 0.00800 | 0.00019973
n Silty / Cla ith Li : : :
RM yey Sand with Lime Particles (SC) 0.30000 | 156000 | 17.25 | 180 —
' i 03540 | 0.00500 [ 0.0c01582
35,_ Greyish Brow, Silty / Clayey Sand with Lime Particles (SC) 0.30000 | 130000 __Ei Ll e Fym—
0 {Grey 2 | 0.00800 | 0000180
\24\' Sreyish Broyp Silly Sand (SM-SP) 0.35000 | 208000 | 20.2 £0 0.0504
Q) . | | 00 | 000700 | 0.00014768
?‘ Brown Sity sang (SM-SP) 0.35000 | 208000 | 21.75 _Iﬁl_ 0.048 .
 Jerg 05 | Q04550 | 000700 | 0.0002218
Wn Wy 2325 | 150 | 0.
?.00- - eathered Sang Stone / Shale (Grade VI) 0.35000 | 145000 il Bl m ppen ey
eyish — | o | 2475 | 150 | U = i e
\ZQ : Brown Sang Stone Interbedded with Shale (Grade IV) 0.35000 | 19750 L -—-"——'—‘u (2081 | 001800 | 00004TESs
~~""¢yish g 7500 | 2115 | 430 | U Lty
104N Sand Stone Interbedded with Shale (Grade Il ﬂﬂf____f |
\ 0.01142037
\ ot ﬂBF —




Settlement Analysis of Foundation for 9.50 m x 54.82 m Foundation at 3.0 m Depth in BH 2 L-

CeGe
Annj Univ:-rsir

Chennyi.
'on{ nii-25

Length of foundation (L), m = 54.82
width of foundation (B), m = 9.50
Depth of foundation (D), m = 3.00
/B Ratio = 577
Average Influence Factor as per Table 2 of 8009 (Part-1) = 1.895
Stress at the Level of Foundation, (q), kN/m® = 160.00
Depth correction factor as per Fig. 12 of 8009 (Part-l) = 0.96
Rigidity factor as per Sec.9.5.2 of 8009 (Part-I) = 0.80
SqxBx ((1-112) I E5) x |y at corner of footing in 'm'’ = 0.01106134
Average Settlement of Foundation (mm) = 64.39
Depth Y (Fig. 11 !
Depth . 'E,' Value| Below 158009- |gxBx((1-u)
[ ] H
m Soil / Rock Type u' Value (kNim?) | Footing H, (m) /B Partl) at IE)xl
'2' (m) Comer
1.00 |Brown Silty Sand with Gravel (GM-SP) 0.35000 | 26000 - - - -
2.00 |Blackish Grey Silty Sand (SM-SP) 0.35000 | 54600 - - - -
3.00 |Brown Silty Sand (SM-SP) 0.35000 | 28600 | 0.50 | 1.00 | 0.10000 | 0.01500 | 0.0C073536
4,00 |Brown Silty Sand (SM-SP} 0.35000 | 39000 | 1.50 | 1.00 | 0.09091 | 0.01400 | 0.00055440
5.00 |Brown Sand (SP) 0.35000 | 44200 | 250 | 1.00 | 0.08333 | 0.01200 | 0.00045741
6.00 |Greyish Sitty Sand (SM-SP) 0.35000 | 36400 | 375 | 1.50 | 0.11321 | 0.01700 | 0.00086382
7.50 |Greyish Silty Sand (SM-SP) 0.35000 ( 33800 | 525 | 1.50 | 0.10163 | 0.01500 | 0.00031504
9.00 |Brownish Grey Silty Sand (SM-SP) 0.35000 | 36400 | 675 | 1.50 | 0.09231 | 0.01400 | 0.00087750
10.50 (Brown Silty Sand (SM-SP) 0.35000 | 39000 | 825 | 1.50 | 0.08451 | 0.01300 | 0.00083070
12.00 |Greyish Brown Silty Sand (SM-SP) 0.35000 | 36400 | 975 | 1.50 | 0.07792 | 0.01200 | 0.00083100
13.50 |Greyish Brown Silty Sand (SM-SP) 0.35000 [ 44200 | 1125 | 1.50 | 0.07229 | 0.01100 | 0.00072503
15.00 |Greyish Brown Sitty Sand (SM-SP) 0.35000 | 46800 | 1275 | 1.50 | 0.06742 | 0.01000 | 0.00088750
16.50 |Greyish Brown Sitty Sand (SM-SP) 0.35000 | 35400 1425 | 150 | 0.06316 | 0.00900 | 0.00082445
18.00 |Greyish Brown Silty / Clayey Sand with Lime Particles (SC) 0.30000 | 23400 1575 | 1.50 | 0.05941 | 0.00900 | 0.00141400
1950 [Brownish Grey Silty / Clayey Sand with Lime Particles (SC) 0.30000 | 28600 | 17.25 | 1.50 | 0.05607 | 0.00800 | 0.00108%M5
21.00 (Brown Silty Clay (CH) 0.30000 | 100000 | 18.75 | 1.00 | 0.03540 | 0.00500 | 0.00020588
2250 (Greyish Brown Siity / Clayey Sand (SC) 0.30000 | 156000 | 20.25 | 150 [ 0.05042 | 0.00800 | 0.00022213
24.00 (Greyish Brown Sand Stone Interbedded with Shale (Grade V) 0.35000 | 197500 | 21.75 | 1.50 | O.4800 | 0.00700 | 0.00015551
25.50 |Greyish Brown Sand Stone Interbedded with Shale (Grade IvV) | 0.35000 | 197500 | 2325 | 150 | 0.04580 | 0.00700 | 0.00016207
21.00 |Greyish Brown Sand Stone Interbedded with Shale (Grade ) | 0.35000 | 197500 | 27.00 | 6.00 | 0.15433 | 0.02500 | 0.0c0s4888
Total (28)={ 19.00 0.01106134
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Annexure - 1

Site Photoqraphs

| ?

|6 Dlate 1 SPT test is in

loors) at Appasam

progress at the Proposed reconstruction of Slum Tenements
y Street Tenemental Scheme in Corporation Division 110, Zone IX
of Greater Chennai Corporation
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Plate 2 View of Soil and Shale / Sand Stone Samples collected in 2 borehole locations
of the proposed site
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Annexure — 2

] CE
view of Soil Samples collected in BH 1 and BH 2 Locations of the Proposed Reconstru gomna Unig

of Slum Tenements (S+4 Floors) at Appasamy Street Tenemental Scheme in Corpora
Division 110, Zone IX of Greater Chennai Corporation.

Plate — 1 Soil Sample Collected by conducting SPT in BH-01 Location

10g - Ay-cherer | - M TRURDG - Au- CHEPET |

Apeasary chiae | Il R A"""Sﬂ“"" XHeE |

on-t [13-11- 2 R [T TR
SDEFTH- l.OoO m '

o KD

DEPTH - e, -COm

spm’z_ E
Gy  siley




[INURDB - AU=- APPA
SWAMY (.HENE

o0 o). 1% .11.202)
S pepPTH - 1LBNETER

SPT () - 1\&]5 =9

B Grevit, sty sono

TNUHDB - AU - APPA
SWAMY. (,HEME

oH -Ol. 14 .41.2021
pEPTH = JOMETER

se1 -4 )4)5)=9

GREYISM, SILTY SAnp |

TNUHDB - AV - APPA .

i SwWAMY SCHEME

o -0, 14 .11.202]

1 veeTH —|2. DMETER |3
set o~ 8713 =
AREYESH . SITY - SAND -

SwAMYy (_HEME

TNUHDB- AU- APPA
R «Ol.

llq ll 20&8) 13 N 4 o+ -0l {l'.ll 2.0&,!
&l s (m—°tln|l'5) -Zl, ’

g QROWIS W Gtﬂsy SnTY 1L
CLAY SAND AND SITY savs B

8 SWAMY SLNEME

________-—-——M
Gu-02. \h-Nn- -202)

3 DEPTH ~1b- 5 METER i
SPT (n) - 10]15)21) =36 §
BROWISHMREY, HARD

(0§ T

£ TNUHDG - AL - APPA

SWAMY SCHEME ) |

Bn =02 . \ly-11-202)
i DEPTH .1\‘& OMETER

8 SPT(N)Y= 1) .
SALTY SAND HARD s::rr; 3 | ) 50BLOUSE
19

L ARE YIS Lok

BLOwWN, 5\\f-r’ ST e ay ;_

TSUHDB AV - APFAswé |
| Y _SCHEME CHETPET.

{ BH =02 , Q- ti-20a)
g"-'OJ- I5=1)=202) | . »¢ PLPTH = 2LOMETER !»a”-
EPTH -19.5 METER SPT (N1 =\t |22[28)150
\SPYcrv) g2 [ \c,m.nsu et |
'Imowmm REBOUND W (00 | BrowN SILTY CLAY AND
st n%ll\llln'e SREYISH, EILTY SAND, ™ l_,\U‘\ SAND HARD DENSE
‘ _‘ '-"’"—SIONE STy cenY

| TNUHDB AL~ APPASWAMY i
SCHEME . CHETPET

T N |




[} B AR wawamwuml- 1 ':

= e me— "muum\-w APPASWAMY § m.'?”/ '
TNURDB-AU-APPRSWARY § Y e SCHEME , CHETPET : l}’. m
w‘- . 87 B'.‘-Ol g"-“ n‘,“‘\ . /,'l;'
=01 15 -11-2v21 & : | DETTH = “" OMETER. |

B cEPTR - a,a‘snc-rsu, TR &l cor vy =

[N SPTIN) = m.ouse- !

L8 CRevish - | RESOUND. >l°

PR rowi, SILTY CLAY Ano | EERE ¥ _.u.'tY SGWD VERY DIN-’
! n,\’\' 5AND \l!!\’ RARD g . :

‘ OLOWS :
BROWNIGH Rtnouuu »100 §

waunog-po-remsnnrll Tmuuos-nv-m'msum i

SCHENE  (ETPET o SC(HEME , CHETPET ("

BR-0) . I5-1=-202! E=

DEPTH —25SME1ER ‘; BH-01, 16-11-202]
DEPTH = 2T.OMETER

SPT (N) —(ORE, CR 32

GREYISH RBO - 2%

B8ROWN. SANDSTONE,
MO DERATELY WEF "JE

m_n-'z:\ -A\J Ai»?\;ﬂ-.m i
f: SIREME  QuETPE

-—-——.——-———-—-h-
8r-01. 15-11-2021
oerTr - 2ESHEIER

£ ceTpN)-GRE, CR-82.7.

} ey nao-nsv i

LA, SANDSTONE, MO

Tnuans-hu-;sﬁfmwnm* ig

| scieme, uETPET _ |°* 5D {SCHEHE CHETPET |
. en-o2. 19.1).202) | S | oH-02 . 19.11.202)
| ‘: DEFTH — 3.0METER | N/ SOUM | DECTH — 4 OMETER
W o1 — 41618 =1y | IR ARV | SPT () — 61819) =17

JinRey ISy SROWN 1mﬂEY\5a BROWN

| SILTY SAVD ‘ %




R AT
JTNVHDB-AU -ApPpy,

| A
SCHEME | +LHETPEY

BR-O“- 9.n 20;_‘

DEPIH = B.OMETEQ

| SPTANY. —71.8 [=is
GREX19H BROWN,

ASILTYSAND , M Devse | R

L TAMDB -0 =APPAvWAMY |

SUNEME, (RETPEY
v }B‘.‘-Ja- \9.\!.”02-\ f
BivEP IR - USME :
~5Pum—1;€’f’¢rf °7

At it b e e

{ seHEME . cETPET

________-.--.---—--«—-D'-"""""‘j

‘ 1=02 , 19,1\, 20%)
o s
|sPr il 20 Rs

Sty My :

|1mnmu 3y -APPAswnm‘r
._, SCHEME , +CHETPET

kvd BH=02. 19.1 202.%

R | OEPTH — 6.0METE

B

41 SPT ()Y l4 - 8 B
| o Al - | *‘«;

iy

i (:\R[".,.. CLAY $iLT,
SILTY saun,

L SR T TR BT,

= AU=APPASWAMY
SCMEME ., cHETPET |
S Bhoo2 . 19.11.2020
| DEPTH — 9, 0METER
SPTAVI—Slyls{=9
, ﬁwlsn GREY,

,“ o= W RPF&S WAFTY

LH SCHEME (uETPT

BR~02 . 1911202

DEFTH - \R, OMETER
SPLMI —6l8lal=17
A m————— A,

O AL

2 REYISH BROWN, LAy
SILT, SILTY SAND ¢

P

rmn-ma av-N PASIC A M

 ANEME  CHETPET

—---..«--...... e P o g

B8R -0R., oa,;
DEFIR - 5, onm‘ER

| SPT ) L BhRE =2

u..

Whgn (REY, emwu

. UMESTONT ., cunty ST,
,\\1‘: SAND

.



—

tNUuDﬂ DU-N’I‘M\.},‘\N
| RHEME  CHETPEY

‘ "' 2h.11.20
R -0%, 2%.11.202) . 21

{PEMK = 16 . 5METER, APWEE P DLot - |G OMETER "

i 01
*5_"15‘_'.‘..:_'?"" 20153, B 5ot o Soioizl:
:Cﬂknlsu(\acun CLAY /i S MR PE | BRowisH (IREY, CLAY
3 § 1RO

Y SAND |
.‘;'\F{ £ SILY, SWTY SAND 1 ST SAND, st 14

e ML TN\muG AVCAPPAS \J‘\MY
L SR B} SMEME | CHETPET

{

-~
-

e .m‘.w'ﬂ';“.i.?'a.- Pty
« I %

=

| TNURDR - hu N’mws,m.ﬂ
| KHEME | CHETPET

‘—‘M ’
BR-0R,  2y.11.207) 1%
EPIH -~ 19 . 5METER. |

PT N) - I3|22ll,0'62:-',

gm-.mngmva GIREY.S
b8 | UMESTONE cLay sitTY

\ SAND \SIC\'Y SAMD

- VTNUHDS-AU'A_-?i’As:‘JAHY
| SCHEME . CHETPET

SRR z\m
;ﬂ;r ULP”J ~ 24.0METER
& 5T(v) —CoRE LCR=224
= E!l&"‘]R&D 0/
i, 5 ‘ND"TDNE

T OTHYEDE -2 A0

B-2u A?PAS‘LAmr o - e
f 3 1 e 4 u, t!iCHcr
| SCHEME (LHETPET, 7 [HE 8 e BH=0Z, 22 v aii!
f et 7-—--....-....__... F GEPTH = 27.0METE T,
...2““. 202 ; 4 PIIN) ~CURE, (€593
EPTH ES ‘SMETER‘ i : | . ." ’ ',,- 4, 4 mmlﬂum
Spl(NJ-(dPr (p ?35/, / s 1 Ef,“;.l VELY w5 NE MR U
LEYISH RGD"’&{ »
BrOwe, .;rf*U/ToNE.'M. "’f -
ann.‘r ug;urtERCl) |




L R 7T ON oM | . SZ0 009 IVNNAID “ALISHAAINO YNNY ==
0 : NOSARI| 1R IONHS| = ON'SM) NOLLVIOJHO0D IVNNAHO HALVAND 7
0011 TIVIS .@Iw. -3l 40 XI INOZ'OTV NOISIAIG NOILYNOJHO0D NI EN3HOS SOAINVD AUNINGD ONIMIANIONG 40 4941100 \
S IVANTHO AINOISIUG SGHANL gawess TVINIRANIL 1ATHLS KAYSVAAY LV (SHOOTA ¥+5) ONIIZANIONT “HALD A0 LNAKLAYATA
PN ST T, @ L ixio S e e o T DNIITINIONG NOLLYONNOA (INV SOINVIDAR 105 40 SOISIAMT
001 O |8 = QDY —
=
= ™
v 3 — T
: . m — — : I‘ltl
zo_.r._ww-“_:om h.rwrwwww.&ﬂz% NDOH HSIWA 9¥HE'sS % 00k<} 4 s e — - .,.”M...l.mauq : i~ .
09 @ LE = Q00N 0L010=00d OIS S29-004 T =
.. 007z % 0ok<| 1 £ : XR< & HIJ!“.
,,» .._ .m.—._‘w 3 . -
I Fr— s -
JSrvam IR HI B R R R R R R A - =
g B8 B IR0 R T T TR T i T2
e THIH I IR H T e =
[ il e A S L M e -
a RITE ”. . -
HIHHIH I TR =T
WA AR LR AN RSN =
b L B D .
e aeman | TNo1E 115 bbb s o =
T ‘ ’ e T b T Lt =
T SEEEE Thrtbtbs bt s ,ﬁvxq, G T — o
- P T T T T T g
Wit HEE h, .u,__;_, HE1 MR HI R R NI R S i
) Lt et bt e B L -
(H ) (ms1 dS | W51 95) 2 o 1SS BN 2 5 R LN 00 R A0 R0 150 136 L nas o
AV Hi el aNYS AVID 3 “ | 3 ikl il ‘gﬂ- — o
Nihith Frtl Lth bt i -
NOLLYNOIS3G ALITDND %004 - d0Y il ._v Hathlinkiil _” i . ,-. , 1 -.r. — 4w. m,
AH3A0D3Y FHOD TWLOL - HOL 1l _ IR T TR = |
qEAZTUILYM - TM HRIR thibibil | thibahil Wik - Y
noyo - 19 . \ = 3 o~
- anzemn T o I |
B : e o L0 LA Ll 3 - m
& uonepunod Yoy . - " . LONNIL v _
.Smwuw_m%nmﬁ.mr\ __ I I K i_a..-e__..w,_n_ uny ! N N _ i R .J.i_if . ,.!,.:Pr e m. |
o (1 I T T oo
P e ] 1l F T |
703 ‘ 10 o1 . 153 g & g_ WY 73
] E_.. | ] . — = “,_
1 e i LD B« B 22 S0 BH o |ED S BN . [HEE
I — : - .
- el e e ] L Yl e - B )
R S B S - -
- [ i | - .ﬂ
i 1 ad B I Y A g P I ]
| {5 . - —_— i
- MO e O T B | B S B . E S R .
— - . L RS - — Toeees

= . -1 I o . o e i Sm—




v/ our services doesn't just end there
,,/7'4—

Buying & Selling Services

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

Legal & Documentation Services

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

Property Development & Approvals

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

NRI & Investment Services

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

Compliance & Special Services

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

Verified ¢ RealEstate”
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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

Verified ¢ RealEstate”
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