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Fax: 044 -22574252

Dr. V. B. Maji

Associate Professor Email:vbmaii@iitm‘ac.in_

Report No.:
IC22230006CETNUH008327 /02 Dated 21/05/2022

REPORT ON SOIL INVESTIGATION FOR THE CONSTRUCTION OF
MULTISTORIED TENEMENT BUILDINGS FOR TNUHDB AT THIRUVALLUVAR
SALAI, VANNIAPURAM, CHENNAI.

1. INTRODUCTION

On a request from the Executive Engineer, Division- V, Tamil Nadu Urban Habitat
Development Board (TNUHDB), Chennai, the Geotechnical Engineering Division of
Indian Institute of Technology Madras undertook the consultancy for geotechnical
Investigation to determine the soil properties and recommend a suitable type of
foundations for the construction of 288 multistoried tenements (stilt+9 floors) at

Thiruvalluvar Salai, Vanniapuram, Chennai.

The field investigation consists of drilling boreholes, carrying out standard penetration
tests in the boreholes, collecting soil samples, and groundwater table observation. The
drilling of boreholes at the site was carried out from 18 April 2022 to 28 April 2022
by M/s. Geotechnical Solutions, Chennai under the guidance of the undersigned in the
presence of Engineers from Tamil Nadu Urban Habitat Development Board. This
report presents the details of the field and laboratory investigations carried out for this
project scheme, evaluation of design soil parameters, recommendations on the
capacity of soil strata, and the type of foundations to be adopted for the proposed

buildings.
2. FIELD INVESTIGATIONS

The investigation program comprises sinking five (5 Nos.) exploratory boreholes at the
locations shown in Figure 1. These boreholes were advanced up to a maximum depth
of about 27 m below the ground level.

Exploratory boreholes were advanced from the existing ground level using rotary
drilling techniques supplemented by bentonite mud circulation. Mud circulation was
used to stabilize the sides and the bottom of the boreholes, and then to bring the soil

cuts to the surface. The use of drilling mud will also help in preventing the disturbance
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to the soil at the borehole bottom during drilling operations.
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Figure 1: Site plan showing the location of boreholes
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Standard Penetration Tests were conducted at regular depth intervals in the boreholes

and N values were recorded. The samples collected through the SPT sampler were

packed in two layers of polythene bags to retain the natural moisture content. These

samples were subjected to natural moisture content determination the next day.

Different soil layers collected from different levels were identified and classified.

The bore logs of all boreholes are shown in Annexure 1. Field N values at different

2




Geotechnical Engineering Division, IIT Madras

depths, the depth, and thickness of different soil layers are presented in these bore
logs. Figure 2 (a, b) shows the pictures taken during the site investigation.

@O REDMINOTE 8
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Figure 2 a): Images were taken during site investigation
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Figure 2 b): Images were taken during the site investigation

3. LABORATORY INVESTIGATIONS

Grain size analyses on selected samples were conducted on oven-dried samples
since accurate dry weights of test specimen prior to washing through 75 micron sieve
is necessary in this case. The liquid limit of the soil is determined with the standard
Casagrande liquid limit apparatus. The Casagrande grooving tool is used for making
a groove in the soil sample. The water content corresponding to 25 blows in the flow
curve is taken as the liquid limit of the soil. Air-dried sample passing through IS sieve
425 micron is used for determining the liquid limit and plastic limit of the soil sample.
About 15 g of the soil sample is taken for plastic limit determination and is mixed with
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a sufficient quantity of water which would enable the soil mass to become plastic
enough to be easily shaped into a ball.

Laboratory test results such as determination of natural moisture content, specific
gravity, Atterberg's limits, unconfined compression tests, and grain size analysis are
presented in Annexure 2. Figure 3 shows the pics of the rock samples collected from

the boreholes.

| BH/1 21.50M TO 22.50M | : _BI/E 22.50M TO 23,50M

BH/I 23.50M TO 24.50M ;

BH/L 24.50M TO 25,500

BH/3 25.95M TO 26.95M

Figure 3: Rock samples collected from site investigation

4. SITE CHARACTERIZATION

The site characterization is carried out on the bore logs obtained from the field and
laboratory investigations carried out at the project site.

4.1. Soil Profiling based on Bore logs
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In general, the soil profile obtained from the bore logs such as the soil stratification

and variation in the layer thickness at the site as follows.

The top layer in the site predominantly consists of filled-up layer up to a depth of 1.4
m from the ground level. It is followed by fine/medium size loose/medium dense sand
layers mixed with brick pieces/clay lumps up to a depth of about 2.9m to 5.2m from
the ground level. It is followed by dark grey soft silty clay layers mixed with organic
patches/mica/sand pockets occurring up to a depth of about 8.3m to 9.6m from the
ground level. Below this depth, fine/medium size loose/medium dense sand layers
mixed with brick pieces/clay lumps up to a depth of about 14.2m from the ground level.
Similarly, alternating layers of soft/medium stiff/stiff clay and loose/medium dense
sand are observed up to a depth of about 18.5m to 21.7m from the ground surface.
From the depth of 18.5 to 23.4m, a hard clay layer exists. In general, alternate layers
of clay and sand exist at the present site. From the depth starting from 21.7m to 25m,
weathered shale sediments with a very high penetration resistance are present. A
jointed weathered shale layer is encountered at a depth below 24 to 25 m from ground
level up to the borehole termination depth as shown in the bore logs. The lateral profile

of the investigation site is shown in Annexure 3.

4.2. Groundwater Table

During the period of field investigation, the groundwater table was encountered at a
depth of 2 to 2.2 m from ground level. The groundwater table may be expected to
come at a shallow depth during the monsoon period. However, for the foundation

analysis, the ground water table level is considered at the ground level.

4.3. Shear strength

Standard Penetration Test blow counts N is measured at different levels in the
borehole. Shear strength parameters for cohesionless soils were selected based on
SPT results and grain size distribution analyses. Conventional method of estimating
the angle of shearing resistance ¢ corresponding to the corrected SPT N value is
adopted. The N values are corrected for overburden and dilatancy as usual before
arriving at the angle of friction. For cohesive soils, the shear strength parameters were
selected based on SPT results. The N values are not corrected for overburden and
dilatancy and suitable values of cohesion are considered. The shear strength of

weathered shale layers are selected from Cole and Stroud recommendations as given

6
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in 1S: 2911(Part I/ Sec 2) —2010.

4.4. Liquefaction Susceptibility

Liguefaction is a phenomenon in which the soil loses its strength and stiffness due to
the shaking which takes place during an earthquake. It can occur in saturated
cohesionless soils if earthquake characteristics and soil conditions are favorable. The
present site falls in zone 3 as per the seismic zonation map provided in IS 1893-Part
I: 2016. According to that, a moderate level earthquake may be expected at the site.
The soft clay layers may not liquefy but undergo strain-softening behaviour. Some
loose sand layers present at deeper depths may liquefy. In view of that, the pile

foundations shall be adopted, and the piles shall be anchored into the hard strata.

5.0. SELECTION OF TYPE OF FOUNDATION AND ESTIMATION OF
FOUNDATION CAPACITY

5.1. Selection of Type of Foundation

The subsoil of the site consists of alternate layers of soft/medium stiff clay and
loose/medium dense sand layers up to a depth of about 21m from the ground level.
Therefore, it is not feasible to adopt shallow foundations because of higher settlement
caused by the loose sand/soft clay layers present within the zone of influence. Further,
the jointed weathered shale layers are encountered from a depth of 24 to 25 m to the
borehole termination depth. Hence considering the anticipated load intensity induced
by the proposed buildings and the nature of the soil strata at the site, it is

recommended to adopt bored cast-in-situ piles to support the proposed buildings.

5.2. Bored cast-in-situ piles

5.2.1. Safe compression and Uplift Load Capacity of piles

The ultimate end bearing capacity of the bored cast in-situ pile, Qv is calculated using
the following formula as per IS: 2911(Part I/ Sec 2) —2010.

Qb= Ap Nc cp
where,
D = Stem diameter in m.
Ap = Cross sectional area of pile toe in m?
Cp = Average cohesion at pile tip in kN/m?2

Nc = Bearing capacity factor = 9
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The ultimate frictional resistance of the pile in cohesionless soil is calculated using

the following formula,

n
Qfl = z KPD[-tan6Asi
i

where,

K = Coefficient of earth pressure,

Poi = Effective overburden pressure in kN/m? for the i" layer where | varies
from 1ton

o) = Angle of wall friction between pile and soil

Asi = Surface area of pile stem in m? in the it" layer where i varies from 1 to
n.

The frictional resistance of the cohesive soil, Qfz s calculated using the following

equation,
Qf2 = aCAg
a = Reduction factor
C = Average cohesion throughout the length of the pile in kN/m?2
As = Surface area of pile stem in m2

Negative skin friction is considered for very soft clay and very loose sand layers. The
positive skin friction from loose sand and soft clay layers are not considered for the
pile capacity calculations. The parameters used to estimate the bearing capacity of
the pile were considered based on the corrected SPT N values. The factor of safety of

2.5 is used in the estimation of safe load carrying capacity of the piles.

The uplift capacity of the pile is calculated with a factor of safety of 4 against the
positive skin friction. The safe compression and uplift capacity is estimated and the
details are presented in Appendix A. The bearing stratum for the piles is considered
as the weathered shale layer. The safe compression and uplift capacities of piles are
calculated based on the soil profile of the boreholes BH1. The estimated pile capacities

are presented in Table 1.
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Table 1: Safe compression and uplift capacity of piles

Pile diameter (mm) 500 600 750
Safe compression capacity, kN 910 1221 1765
Safe Uplift capacity, kN 395 495 665

5.2.2. Lateral Load Capacity of the piles

The safe lateral capacity of piles is governed by the shear strength and modulus of the

soil below the pile cut-off level. Generally, soil for a depth of five to seven times the

pile diameter influences the resistance to lateral loading. Thus, the safe lateral

capacity of piles will depend on the soil present at shallow depth. The safe lateral

capacity of pile is estimated restricting the pile head deflection at the cut-off level

embedded in soil as Smm. The equivalent cantilever procedure suggested in IS 2911

(Latest revision) is used for estimating the safe lateral capacity corresponding to 5mm

deflection at the pile head.

The safe Lateral Load carrying capacity of piles is calculated using the following

formula as per IS 2911 (Part I/ sec 2):2010:

3E}

H=y*——
(e+Zf)3

i 1251
= *—
y (E+Zf)3

Where,
H = Lateral capacity in kN

E = Young's Modulus of the pile material in kN/m?2

for Free head pile

for Fixed head pile

I = Moment of Inertia of the pile cross section in m#*

y = Permissible deflection in m

Zi = Depth to point of fixity in m

e = Cantilever length above ground to the point of load application

Typical estimation of safe lateral capacities corresponding to 5mm allowable deflection

at the pile head is presented in Appendix B. The estimated lateral load capacity of

the piles is summarized in Table 2.
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Table 2: Lateral load capacity of the Pile

Pile diameter in mm 500 600 750
Safe lateral capacity (Fixed head) in kN 19.8 26.5 37.8
Depth to point of fixity in m (Fixed head) 6.1 7.1 85
Safe lateral capacity (Free head) in kN 7.1 9.5 13.6
Depth to point of fixity in m (Free head) 5.4 6.3 7.5

5.2.3. Pile Termination Depth

In view of the occurrence of the weathered shale layer below 23 to 24 m. it is desirable

to terminate at the pile at a depth of 25m from the ground level.

6. SUMMARY AND RECOMMENDATIONS

It is proposed to construct 288 multistoried tenements (stilt+ 9 floors) at Thiruvalluvar
Salai, Vanniapuram, Chennai. A detailed subsoil investigation using five exploratory

boreholes was carried out to access the subsoil profile.

The top layer in the site predominantly consists of a filled up layer up to a depth of 1.4
m from the ground level. The subsoil of the site consists of alternate layers of
soft/medium stiff clay and loose/medium dense sand layers up to a depth of about
21m from the ground level. A jointed weathered shale layer is encountered at a depth

of 24 to 25 m from the ground level.

In the view of presence of a weak soil layers at shallow depths and considering the
anticipated load intensity, it is recommended to adopt bored cast-in-situ concrete piles

to support the proposed buildings.

a) The following type of foundation is recommended to support the proposed buildings:

e Type of foundation — Bored cast in-situ pile
o Pile termination depth - 25 m below E.G.L
s Pile cut off level — 1.5 m below the existing ground level

Type of soil at pile termination — Jointed Weathered Shale layer
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e Recommended pile capacities

Pile diameter (mm) 500 600 780
Safe compression capacity, kN 910 1220 1765
Safe uplift capacity, kN 395 495 665
Safe lateral capacity (Fixed head) in kN 19.8 26.5 37.8
Depth to point of fixity in m (Fixed head) 6.1 71 8.5
Safe lateral capacity (Free head) in kN 7.1 9.5 13.6
Depth to point of fixity in m (Free head) 54 6.3 7.5

b) Pile capacities are calculated by using the static formula as per IS 2911-Part 1/Sec
2 (2010).

c) The recommended safe load carrying capacities of the piles shall be confirmed by
carrying out initial load tests (compression and lateral) on piles before the

construction of piles and routine load test as per IS 2911-Part 4 (1985).

d) It is recommended to carry out pile integrity tests on working piles minimum 25

percent of the total number of piles in each block.

e) It is recommended to provide at least a two or more piles per pile group using
suitable pile diameter instead of single pile—single column by selecting appropriate
pile diameter to provide better resistance to bending forces from the column loads.
All the pile caps must be rigidly inter-connected with each other in both the

directions.

f) Since the fill is present up to a depth of 1.4m, and the loose sand/soft clay layer
occurs up to deeper depths, the lateral load carrying capacity of the piles will not be
high. Hence, it is recommended to provide additional reinforcement of 25% at the
pile top considering the design depth of fixity to achieve the required lateral pile
capacity.

g) Good quality of bentonite with a liquid limit of approx. 350 is recommended to be
used as the drilling mud in boring operations. Proper cleaning of borehole bottom
after lowering the reinforcement cage shall be strictly employed as quality control

measures.
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FIELD BORE LOG ANNEXURE 1
BORE HOLE NO: ] BH/
Project Date of start 13-Apr-2022
Site - Thiruvalluvar Salai, Vanniyapuram, Chennai 600018 Date of finish 14-Apr-2022
GWL from GL 2.10m
Dia and type of boring ; 150mm Rotary boring with drilling mud circulation Ground level RL 100.140m
g X 2 Depth of SPT/VST
= E <) ) - samples Test RD/
% 5 % Field Description collactad depit Blow Counts Consistency
o 2 ubs | Ds m |15 30 45 60 N*=
: Greyish brown sandy silty clay with brick pieces with 0.50 ;
: Fill
i i 100mm PCC
1.0 0.75
2.0 _. | Yellowish brown fine to medium sand with clay lumps e T LR T N:;:ii::
225F 2257 T 5 8 12
3.01 239 = . = .
Greyishh brown fine to medium sand with sandy clay 300 3005 3 4 3 7 oo
lumps
= . _ _ 375l 37503 5 7 8| 12 _
Dark grey silty clay with organic patches Stiff
5.0 4.50Not collected
5.00{ VST| Vane shear, S, | 0.162
6.0 . 5500 5601 1 2 2 3
Dark grey silty clay Soft
7.0 650} 6501 1 1 2 2
8.0 Dark grey silty clay with mica and shells 750 7500 1 1 1 1 = Soft
‘In‘l
9.0 || | Greyish clayey silty fine to medium sand with shells B BSel 101 /% 2 2
Loose
and sandy clay
10.0 97 P
10.00{10.00{ 7 6 9 5 15
11.0 ’
q 7 A Medium
Greyish dirty fine to medium sand donas
12.0 11.50{ 115017 9 9 M 18
126 g
13.0 L
~ | Light greenish grey clayey silly fine sand with mica 13.00113000 2 2 3 2 5 Los
™ || and sandy clay lumps e
14.0 ™
14.1 TiE
. 14501 14500 1 2 1 1 3
15.0 w| Light greenish grey silty clay with fine sand pockets Soft
16.0] 883
16.00|16.00 2 3 2 4 5
i
17.0
Greyish silty clay Medium stiff
18.0 17.50{ 17501 2 4 3 3 7
185
i Ligh ish ity cl ith b
| Light greenish grey sandy silty clay with brown 19.00| 19.00| 16 27 30 57 —
patches
20.0{ 200

Continued in the next sheet

Borehole terminated at 25.50m

"*Note: SPT Conducted using winch cat-head device, N values reported are close to Nss




FIELD BORE LOG

|

BORE HOLE NO: BH/1
Project Date of start 13-Apr-2022
Site : Thiruvalluvar Salai, Vanniyapuram, Chennai 600018 Date of finish 14-Apr-2022
GWL from GL 2.10m
Dia and type of boring : 150mm Rotary boring with driling mud circulation Ground level RL 100.140m
g 2 Depth of SPT/VST
£E | &8 ) ! samples Test RD/
s = % Field Description collactad depth Blow Counts Consistency
a @ Ubs [ DS | m |15 30 45 e0| N-
’JIE Lignt greenish grey and brown clayey silty fine sand 20.50| 20.50|50/15¢m =100 Hard ci
2140 | & with weathered shale 21.00|Rebound RB 2y
: 21.50|Rebound RB
290 21502250 |DC Core drilling R 19%
Light grey and brown severely jointed weathered Q nil
shale with black patches
20 22502350  [DC Core driling RA4% |
Q nil
moderate soft
240 _ 23.50-24.50  [DC Core driling R61% |  rock
Light greyish brown jointed weathered shale with Q 40%
— black patches
250 2450-2550  |DC Core drilling R 65%
0
25 Q15%
26.0
27.0
28.0
29.0
30.0
31.0
32.0
33.0
34.0
35.0
36.0
37.0
38.0
39.0
TC core drillin from 21.00m to 21.50m
40.0 DC core drilling from 21.50m to 25.50m
Continued from sheet 1 Borehole terminated at 25.50m
“*Note: SPT Conducted using winch cat-head device, N values reporied are close o Nss




FIELD BORE LOG

BORE HOLE NO: | BH/2
Project i Date of start : 16-Apr-2022
Site : Thiruvalluvar Salai, Vanniyapuram, Chennai 600018 Date of finish : 19-Apr-2022
5 GWL from GL . 2.20m
Dia and type of boring ; 150mm Rotary boring with drilling mud circulation Ground level RL : 100.250m
g é’ Depth of SPT/VST
£E S " o samples Test o
£ 7 % Field Description colected depth Blow Counts Consistency
o @ ups | bs | m [15 30 45 e0] N
Brownish grey fine to medium sand with stones with 0.50 ;
Fill
1.0 10 100 PCC 075
2.0 1.50( 150110 11 9 10| 20
Yellowish brown fine to medium sand 225l 225/ 7 7 8 10 15 N;Zi'::‘
3.0
3.000 30005 7 7 8 14
a0 I3
2 @ | Light grey and brown clayey fine to medium sand 375 375) 51 213"'2 5 Loose
5.0 | Dark grey silty clay with organic patches 4.50|Collected
5.00{ VST| Vane shear, S, | 0.251 Soft
6.0
6.00f 6001 1 1 1 2
7.0 1 " .
Greyish silty clay 700 700[ 1 1 2 1| 3 s
8.0
8.00f 800 1 1 1 1 2
9.0| 88} — -
Greyish fine to medium sand with brown patches 900 9006 6 9 5 15 “zed“-‘m
a7 ense
10.0
10.00| 10.00) 6 10 12 13| 22
11.0
120 Light greenish grey fine to medium sand with brown 115011150 7 9 10 12 19 Medium
= patches dense
13.0
13.00( 13.00] 7 10 12 12| 22
14.0| 4.0
JIE
o il 145014500 2 3 3 3| &
i
d (] Greyish silty clay with sand pockets Medium stiff
. 16.00/16.00/ 3 4 3 3| 7
17.0 Al
7.2 Jl
18.0 17.50{ 17.50[ 11 12 13 15| 25
.| Light greenish grey clayey fine to medium sand with Medium
19.0 brown patches dense
19.00{ 19.00{ 13 14 15 17 29
20.0| z00
Continued in the next sheet Borehole terminated at 26.40m
“"Note: SPT Conducted using winch cat-head device, N values reported are close to Na-




FIELD BORE LOG

BORE HOLE NO: | BH/2
Project Date of start 5 16-Apr-2022
Site : Thiruvalluvar Salai, Vanniyapuram, Chennai 600018 Date of finish : 19-Apr-2022
GWL from GL ;o 2.20m
Dia and type of boring : 150mm Rotary boring with drilling mud circulation Ground level RL 5 100.250m
N IE Depth of SPT/VST
= E e ) - samples Test RD/
£ = % Field Description sollacted depth Blow Counts Consistency
] ® UDs [ DS | m |15 30 45 0| N+
21.0 Light greenish grey and yellowish brown sandy silty <030 203U0LED . 50133 ha Haid s
clay y
22.0
22.00f 22.00( 22 50/10cm >100
23.0 Light grey and yellowish brown weathered shale 23.00{Rebound RB \';?; :;iik
23.40|Rebound RB
Light grey and brown weathered shale with black 23.40-24.40  |DC Core driling RQZ:E;/"
patches
24.40-2540  |DC Core dilling R37% | Weaksaf
Q ﬂl] rock
Light grey and brown severely jointed weathered .
shale with black patches 25.40-26.40  |DC Core driling g 41 n;u
10%

30.0

31.0

32.0

34.0

35.0

37.0

38.0

39.0

40.0

TC core drillin from 23.00m to 23.40m
DC core drilling from 23.40m to 26.40m

Continued from sheet 1

Borehole terminated at 26.40m

**Note: SPT Conducted using winch cat-head device, N values reported are close to Ngg




FIELD BORE LOG

BORE HOLE NO: | BH/3
Project : Date of start : 20-Apr-2022
Site : Thiruvalluvar Salai, Vanniyapuram, Chennai 600018 Date of finish 3 21-Apr-2022
GWL from GL : 2.00m
Dia and type of boring  : 150mm Rotary boring with drilling mud circulation Ground level RL : 100.470m
g 2 Depth of SPT/VST
= E <] . o samples Test RD/
£ = % Field Description colldEtEY deeth Blow Counts Consistency
a 7] ups [ DS | m [15 30 45 60| N-
- | Brownish grey fine to medium sand with brick pieces 0.50 Fill
1.0 | and stones with 150 mm PCC 0.75
1.2
- :‘ Br‘owmlsh grey clayey silty fine to medium sand with 150 150l 6 3 3 4 6 e
=] =", brick pieces
225] 225l 654106 .4 10 Ma
3.0 . - . edium
Yellowish brown fine to medium sand with clay lumps
s i s 3.00f 300{ 6 7 9 7| 16 | dense
40 ¥ :
: Light greenish grey and brown fine to medium sand S ST 818D & Loose
5.0 ) . . 450 45002 1 1 1 2
- Dark grey silty clay with medium sand pockets Soft
6.0 55801 550k 1 | O« 1 1
7.0 Greyish silty clay BEDLBS0L1 1 D110 1 Soft
8.0 7501 750k 110111 1
9.0 850 85012 3 3 3 6
10.0 Greyish clayey fine sand with medium sand Loose
10.00{ 10.00f 2 4 4 5 8
11.0
115
12.0 11.50{ 1150 4 6 5 7 11
. . " Medium
13.0 Greyish fine sand with medium sand e
13.00{ 13.000 5 7 9 13| 16
14.0
14.1 T
i .. Greyish silty clay with fine sand pockets 14501450 2 3 3 3 6 Medium stiff
16.0 Greyish clayey fine to medium sand Loose
163 16.00{16.00f 3 3 5 10 8
17.0 ! Greyish and brown sandy silty clay Medium stiff
1733 b
18.0 17.50 3 5 5 8 10
19.0 Dark grey sandy clay with coarse sand particles Medium stiff
19.00{19.00) 5 6 5 5 11
20.0| zo0
Continued in the next sheet Borehole terminated at 26.95m
""Note: SPT Conducted using winch cat-head device, N values reported are close to Nsg




FIELD BORE LOG

[

BORE HOLE NO: | BH/3
Project : Date of start : 20-Apr-2022
Site : Thiruvalluvar Salai, Vanniyapuram, Chennai 600018 Date of finish ! 21-Apr-2022
4 GWL from GL : 2.00m
Dia and type of boring  : 150mm Rotary boring with drilling mud circulation Ground level RL 3 100.470m
g 2 Depth of SPT/VST
= E e ; i samples Test RD/
'-E;;_ 3 % Field Description collestod Heih Blow Counts Consistency
o @ uDsS | DS m 15 30 45 60 N**
|| | Brownish grey clayey silty fine to medium sand
21.0 20.50{2050] 4 6 7 9 13 Stiff
Light grey and brown sandy silty clay
22.0
Light grey and yellowish brown sandy silty clay with 22.00( 22.00{ 22 33 37 70
Hard clay
23.0 weathered shale
23.40 Rebound RB
24.0 SSE= 23.95 Rebound RB
=FFH Light grey and brown weathered jointed shale R 31% Very weak
=== 23.95-24.95 DC Core drilling o)
25.0| 250 = Q11%
= _ 24.95-2595  |DC Core driling R 50%
26.0 —— Light greyish brown severely jointed weathered shale Q10% | Weak soft
——1 with black patches rock
— 25.95.26.95  |DC Core drilling R 53%
27.0| 270 Q43%
28.0
29.0
30.0
31.0
32.0
33.0
34.0
35.0
36.0¢
37.0
38.0
39.0
TC core drillin from 23.40m to 23.95m
40.0 DC core drilling frem 23.95m to 26.95m
Continued from sheet 1 Borehole terminated at 26.95m
“*Note: SPT Conducted using winch cat-head device, N values reported are close to Ngs




FIELD BORE LOG

I.

BORE HOLE NO: | BH/4
Project Date of start 22-Apr-2022
Site : Thiruvalluvar Salai, Vanniyapuram, Chennai 600018 Dale of finish 23-Apr-2022
; GWL from GL 2.00m
Dia and type of boring : 150mm Rotary boring with drilling mud circulation Ground level RL 100.540m
g g Depth of SPT/VST
= _’E: o ) o samples Test RD/
J‘ch 3 % Field Description coNeaied depth Blow Counts Consistency
a ] s [ bs | m [15 30 a5 60| N
-| Reddish and brown sandy silty clay with stone pieces 0.50 -
1.0 with 150mm PCC ;
— 0.75
s Greyish brown clayey silty fine to medium sand with 150 1502 2 2 2 4 e
— -t sandy clay lumps
2251 22512 5 3 6 8
LY Greyish brown dirty fine to medium sand Loos.e 0
: 3.00f 30006 10 9 11 19 medium
4.0
Greyish brown sandy silty clay with brown patches 375 3751172 2 2 4 Soft
5.0 450 450[1 1 1 1 2
Greyish silty cla Soft
yEn sty eey ss0[ 5501 1 1 1] 2 2
6.0
7.0 Greyish silty clay with sand pockets and mica 6.50|Collected Soft
7.00| VST| Vane shear, S, | 0.325
8.0 7800 7501 14 1144+ 2
' Greyish silty clay with mica flakes. Soft
9.0 850 850/ 1 1 1 1| 2
96
10.0
10.00{ 10.00f 2 3 2 2 5
11.0
12.0 Greyish fine to medium sand 11.50111.50) 3 3 4 3 7 Loose
13.0
13.00113.00 5 6 6 6 12
14.0
15.0 1450/ 14500 1 2 1 2| 3
16.0 Greyish silty clay with mica and white stones Soft
16.00/ 1600 1 2 2 2| 4
170 R
i~
17.3 e
18.0 ! Light greyish and brown clayey silty fine to coarse 17.50|17.50{ 6 7 8 10| 15 Medium
sand dense
18.5 3L
19.0
Light grey and brown sandy silty clay 19.00( 19.00f 20 31 37 68 Hard clay
20.0f 200

Continued in the next sheet

Borehole terminated at 25.80m

"*Note: SPT Conducted using winch cat-head device, N values reported are close to Nss




FIELD BORE LOG

l

BORE HOLE NO: | BH/4
Project Date of start : 22-Apr-2022
Site : Thiruvalluvar Salai, Vanniyapuram, Chennai 600018 Date of finish . 23-Apr-2022
GWL from GL 3 2.00m
Dia and type of boring : 150mm Rotary boring with drilling mud circulation Ground level RL z 100.540m
£ o Depth of SPT/VST
2 |'E samples Tast RD /
- = = = s es
= 2 % Field Description collected . Blow Counts Consistency
a o UDs | s | m [15 30 45 e | N
i
il
21.0 | Light grey and brown sandy silty clay 20.50f 20.50( 21 35 40 75 Hard clay
o £l
22.0 : 22.00 Rebound RB
Light grey and brown weathered fractured shale Very weak
23.0 228 22.80 Rebound RB
Sasa Light grey and brown weathered severely jointed 22.80-23.80  |DC Core driling R 38%
H shale Q nil
24.0f S3EHH
= _ 23.80-24.80  |DC Core driling R56% [ Weaksan
o —= Light greyish brown jointed weathered shale with Q21% rock
- —— black patches R 55%
24.80-25.80 DC Core drilling n“
26.0] 258 — Q 24%
27.0
28.0
28.0
30.0
31.0
32.0
33.0
34.0
35.0
36.0
37.0
38.0
38.0
TC core drillin from 22.00m to 22.80m
400 DC core drilling from 22.80m to 25.80m
Continued from sheet 1 Borehole terminated at 25.80m
“"Note: SPT Conducted using winch cat-head device, N values reported are close lo Ngg




FIELD BORE LOG

I

BORE HOLE NO: | BH/5
Project i Date of start : 25-Apr-2022
Site : Thiruvalluvar Salai, Vanniyapuram, Chennai 600018 Date of finish : 26-Apr-2022
GWL from GL ;. 2.00m
Dia and type of boring : 150mm Rotary boring with drilling mud circulation Ground level RL i 100.280m
(E; . g Depth of SPT/VST
EE o . L samples Test RD/
£ 6 % Field Description collected depth Blow Counts Consistency
a @ uos [ s | m [15 30 45 0| N&
Reddish brown sandy silty clay with brick pieces and G40 Fil
1.0 150mm PCC 0.75
14
20 | Greyish brown fine sand with clay lumps 1.50 1.50f 5 6 6 7 12 i
s dense
Greyish brown fine to medium sand 225 22514 6 5 6 L Medium
3.0] 30 dense
3.00F 3.000 7 9 10 10| 19
4.0 i
Brownish grey medium sand with fine sand 3.75| 375/ 9 10 10 12| 20 hi::r::
5.0 450 45004 6 6 9 12
& 5501 5501 1 1 1 2
: Greyish silty clay with shells Soft
7.0 /A Greyish silty clay with lot of shells and mica 830 coliected Soft
7.00 7o0[1 1 1 A1 2
8.0 . . ; "
Greyish silty clay with mica 800| 800l 1 1 2 1 3 Soft
9.0
9.00f 9000 2 3 5 5 8
10.0
10.00{10.00f 3 4 3 5 7
11.0
e Greyish fine to medium sand 11501150 2 3 2 2 5 Loose
13.0
13.00{13.000 3 5 4 &6 9
14.50 1 1 2 0 3
Greyish silty clay with mica Soft
16.00{16.00f 1 2 1 1 3
18.0 i ”f Light greenish grey and brown clayey silty fine to 17.50| 17.50( 8 10 12 12| 22 Medium
' medium sand with stones dense
19.0] 8o} :
|1 Light greenish grey sandy silty clay with brown L =100 -
20.0| 200 ‘ peiches
Continued in the next sheet Borehole terminated at 25.60m
“*Note: SPT Conducled using winch cat-head device, N values reported are close to Nss




FIELD BORE LOG

BORE HOLE NO: | BH/5
Project Date of start 25-Apr-2022
Site : Thiruvalluvar Salai, Vanniyapuram, Chennai 600018 Date of finish 26-Apr-2022
GWL from GL 2.00m
Dia and type of boring  : 150mm Rotary boring with drilling mud circulation Ground level RL 100.280m
g 2 Depth of SPT/VST
=E 2 : - samples Test RD/
ﬁ 3 % Field Description collected depth Blow Counts Consistency
a o UDS| DS | m [15 30 45 &0 N+
" | : >
21.0 Light grey and brown weathered shale #0.901.20.501 30/ 7em 0 i clay
220 218 TZ(;.B{J Rebound RB
core drilling
d fractur al 21.80-22.60 V k
. Weathered fractured shale 2.6 22_50]Rebound RB ery weal
23.0 — R 25%
—— 22.60-23.60 DC Core driling o
—— Q nil
24.0 —— | 8
Light grey and brown weathered shale with black 2360-24.60  |DC Core dillng R 54% | Weak soft
=] patches Qnil rock
25.0 —
— 24.60-25.60  |DC Core drilling R70%
25,51 —— Q23%
26.0
27.0
28.0
29.0
30.0
31.0
32.0
33.0
34.0
35.0
36.0
37.0
38.0
39.0
TC core drillin from 21.80m to 22.60m
40.0 DC core drilling from 22.60m to 25.60m
Continued from sheet 1 Borehole terminated at 25.60m
“*Note: SPT Conducted using winch cat-head device, N values reported are close to Ngg




ANNEXURE 2

GRAIN SIZE DISTRIBUTION CURVES PROJECT:  Stilt + 9 Residential Building with 287
Tenements, Thiruvalluvar Salai,
Vanniyapuram for TNUHDB
i | SILT SAND [ GRAVEL
| Fne [ mepium COARSE FINE [ meoium FiNE COARSE |
100.0
20.0 £
80.0
o 70.0 4 =
z
T 60.0 =
w
2 s0.0 - i
i e
i
Wo40.0 |
4 8 =
w b
o 300
20.0 + =
10.0 — -
0.0 + i e
0.001 0.01 01 1 10 100
PARTICLE SIZE MM
" o1 cone Fine | Coarse |Medium| Fine . Classific|
BH NO DEPTH PERCENTAGE FINER (Sieve size in mm) Gravel.| Sand | ‘Sand | Sand Silt Clay alton zf:r[: (s::d) (s:r:d)
M 800 | 200 | 475 | 2.00 [ 0425[0.075]0.002] G cs MS FS Si C |cLASS
BH/1 | 1.50m 100.0100.0 98.2 | 64.2 | 14.3 0.0 1.8 | 340 | 49.9 14.3 SC-SP | 0.301 | 3328 | 0.938
BH | 2.25m 100.0| 98.8 | 96.9 | 73.3 | 19.4 1.2 19 | 2 53.9 19.4 | sc-sP| 0.252 | 2.993 | 1.012
BH/1 | 3.00m 100.01100.0) 99.1 | 81.7 | 29.2 0.0 0.9 17.4 52.5 Zfi.Z SC-SP | 0.174 | 2.927 | 0.865
[ SILT SAND | GRAVEL
R BT MEDIUM CORRSE FINE MEDIDM [ coanse Jm\:s COARSE ]
100.0 :
[ .___—-—-"ﬂ
90.0 ¢
80.0 +
o 70.0 +
z
S e00f —}— — e -
w s
50.0
=
E f
O 40.0 +
]
o 30.0 4
20,0 |
10.0
0‘0 [ + a n - — + P i
0.001 0.01 0.1 1 10 100
PARTICLE SIZE MM
Fine |Coarse |[Medium| Fine Classific
BH NO DEPTH PERCENTAGE FINER (Sieve size in mm) Gravel | Sand Sand Sand Silt Clay stion aﬁrg (Sz:m {sac:d)
M 80.0 | 200 | 475 | 2.00 [0425]0.075] 0.002] G cs MS FS Si C _|cLass
BH/1 | 10.00m 100.0 | 100.0| 98.2 | 59.7 | 10.2 0.0 18 385 49.5 10.2 SP 0.335 3.582 0.946
BH/1 | 11.50m 100.0(100.0| 984 | 578 | 84 0.0 16 40.6 454 84 SpP 0.353 3.544 0.968
BH/1 | 20.50m 100.0| 96.4 | 947 | 89.5 | 34.2 36 1.7 5.2 55.3 34.2 SC 0134 2.148 0.829




GRAIN SIZE DISTRIBUTION CURVES PROJECT:  Stjlt + 9 Residential Building with 287
Tenements, Thiruvalluvar Salai,
Vanniyapuram for TNUHDB
CERY ST I SAND. GRAVEL ]
FINE | meoum COARSE | FINE MEDILM | coakst FINE COARSE ]
100.0 T
90.0 + s St
80.0 4 =
> 70.0 + it 3 =
z
£ 60.0 - 5 i
w o
2 50,0 - - — -
= !
z b :
& 400
5 [
o 300 —
200 ¢+ TR B b
10.0 + M 2
0.0 - - t
0.001 0.01 10 100
PARTICLE SIZE MM
% s Fine | Coarse (Medium| Fine . Classific
FIN
BH NO DEPTH PERCENTAGE ER (Sieve size in mm) Gt | send | Sand | Sand Silt Clay ation ﬁISI: (sacgd) (S:r(id:l
M 80.0 | 20.0 | 475 | 200 |0425]0.075][0.002] G CS MS FS Si C |CLASS
BH/2 | 1.50m 100.0 [ 97.0 | 93.0 | 46.3 | 11.5 3.0 4.0 | 467 | 348 | 115 | SP | 0.472 | 4309 | 0.888
BH/2 | 2.25m 100.0|100.0 95.2 | 36.6 | 6.6 0.0 48 | 586 | 300 | 66 SP_| 0562 | 3.280 | 0.968
A | SILY ] SAND GRAVEL
| wmne [ meoium [ coarse | FINE [ mebium ] coarst | FimnE COARSE
100.0
90.0
80.0 - &
o 70.0 1
z
© 600 +—— — = g
N [
2 500+ -
=
&
O 40.0
4
w
o 30.0
20.0 +
100 + _=
0.0 i ; i H d . iy "
0.001 0.01 0.1 1 10 100
PARTICLE SIZE MM
Fine | Coarse [Medium| Fine 3 Classific
BH No | PEPTH PERCENTAGE FINER (Sieve size in mm) Gravel | Sand | Sand | Sand Silt Clay i Eqsn? (s::[d] ‘S:sd)
M 80.0 | 20.0 | 475 [ 200 J0425]0.075] 0002 G cs MS FS Si C |CLASS
BH/2 | 3.00m 100.0| 98.1 | 938 | 416 | 9.7 1.9 4.3 52.2 ng 9.7 SP 0.525 4.031 0.947
BH/2 | 9.00m 100.0( 98.8 | 96.8 | 57.6 | 10.2 12 20 39.2 47 4 10.2 SP 0.351 3.557 0.923




GRAIN SIZE DISTRIBUTION CURVES PROJECT:  Stilt + 9 Residential Building with 287
Tenements, Thiruvalluvar Salai,
Vanniyapuram for TNUHDB
LAY SILY SAND | GRAVEL |
FINE MEDIUM | coamse FINE MEDIUM | coarse FINE COARSE
100.0 r
90.0 + -
80.0 +
e 700 f T
2
T 60.0 4 7
ot
~ 50.0 A =
= 3 =
i
o 40.0 . -
& v
a 300 + =
20.0 -  — : -
100 § - - -
0.0 + - +
0.001 0.01 10 100
PARTICLE SIZE MM
. i Fine [Coarse |Medium| Fine . Classific
F
8H NO DEPTH PERCENTAGE FINER (Sieve size in mm) Graver| Sanid | Sand | Send Silt Clay ol 'l?nﬁrrf: (sac::d) (5::1:‘1)
M 80.0 | 20.0 | 4.75 | 2.00 | 0.425 | 0.075 | 0.002 G Ccs MS FS Si c CLASS
 BH/2 | 10.00m 100.0 [100.0] 98.2 [ 60.0 | 9.2 | o0 | 18 [ 382 | 508 | 92 SP [ 0336 | 3459 | 0.952
'BH/2 | 11.50m _|100.0(100.0] 97.3 | 65.3 | 106 00 | 27 | 320 | 547 | 106 sP | 0.286 | 3.233 | 0.802
cat SILT SAND GRAVEL
FINE | mepium [ coarse FINE [ meoum [ coarse | Fine COARSE
100.0 ¢
90.0 +
80.0 f
e 700 7 =
z
T 60.0 + 5 ) = m 5
g [
50.0 1
"E [
i
o 40.0
I3
w
a 300
20.0 -
[ i
10.0 S0m T :
13.00m | |
0'0 257 - i t " i + B T T
0.001 0.01 0.1 1 10 100
PARTICLE SIZE MM
2 Fine |Coarse |Medium| Fine Y Classific )
8H NO DEPTH PERCENTAGE FINER (Sieve size in mm) Gravel | "Sand Sand Sand Silt Clay aticin 3&")—: {5;:63 ts;:d)
M 80.0 | 200 | 475 | 2.00 | 0425 | 0.075 | 0.002 G Ccs MS FS Si C CLASS
BH/Z | 13.00m 1000( 996 | 97.2 | 644 | 7.1 0.4 24 328 57.3 7.1 SP 0.298 3.205 0.812
BH/2 | 17 50m 100.0| 96.1 | 78.2 | 298 | 115 3.9 179 48.4 18.3 115 SW 0.996 6.460 1.078




GRAIN SIZE DISTRIBUTION CURVES PROJECT:  Stilt + 9 Residential Building with 287
Tenements, Thiruvalluvar Salai,
Vanniyapuram for TNUHDB
e l SILT SAND I GRAVEL ]
| FinE MEDIUM COARSE [ FINE MEDILM [ coarse | mine COARSE |
100.0
90.0 - = — =t
80.0 SRR M
o 70.0 -~ L
g [
T 600 f s i
w
2 sop f—— - = T
= F L/ H =
z I
W 400
E it
a 300 -
20.0 - S
10.0 | e -
0.0 : : o i i :
0.001 0.01 0.1 1 10 100
PARTICLE SIZE MM
5 5 Fine [ Coarse [Medium| Fine ; Classific
Fl
aH No | DEPTH PERCENTAGE FINER (Sieve size in mm) Gravel | Sand | dana | mad Silt Clay ation ﬁ.‘;i‘] (5:::1) (s:ﬁd)
M 80.0 | 20.0 | 4.75 | 2.00 | 0.425] 0.075 | 0.002 G Ccs MS FS Si [ CLASS
BH3 | 2.25m 100.0[100.0] 96.5 | 50.7 | 13.6 ] 35 | 458 | 371 | 126 SC-SP | 0.416 | 4.134 | 0.890
BH/3 | 3.00m |100.0] 99.3 | 97.9 | 60.8 | 14.0 0.7 14 | 371 | 468 | 140 SC-sP | 0.339 | 3.087 | 0.984
BH/3 | 3.75m 100.0( 99.3 | 95.1 | 355 | 4.4 0.7 42 | 596 | 311 | 44 | | sp | 0562 | 2.909 | 0.934
SILT SAND GRAVEL [
i LAY fNE | MEDIUM | coAms: FINE [ wmeomm COARSE | FINE COARSE |
00. :
90.0 +
80.0 +
x 700 +
z
T e00 fb—rAfp—— o o —]
i b
2 s00 1
= s
5 [
w400 §
@
w
a  30.0
0.0 8.50m |
10.0 - S “f0.00m | e 2
0.0 il + ; H ; o ik L ]
0.001 0.01 0.1 1 10 100
PARTICLE SIZE MM
. : Fine | Coarse |Medium| Fine Classific
INER g
BH NO DEPTH PERCENTAGE FINER (Sieve size in mm) Eravil |l =ard Sand S Silt Clay atitin FDﬂSﬂ? (Ss:d} fs;d)
M 80.0 | 20.0 | 4.75 | 2.00 | 0.425 | 0.075 | 0.002 G CS MS FS Si C CLASS
BH/3 | 8.50m 100.0|100.0| 889 | 76.1 | 156 1.1 228 60.5 15.6 SC-SP | 0.234 2.819 0.860
BH/3 | 10.00m 100.0/100.0| 98.3 | 754 | 13.0 1.7 229 62.4 13.0 SC-SP | 0.243 2.823 0.862




GRAIN SIZE DISTRIBUTION CURVES PROJECT:  Stilt + 9 Residential Building with 287
Tenements, Thiruvalluvar Salai,
Vanniyapuram for TNUHDB
SILT SAND GRAVEL I
A [T ame [ rmrowom CoARSE | FINE MEDILM [ comrse | mine COARSE |
100.0 T :
90.0 + : S
80.0 4
o 70.0 + by =
z
i 60.0 4 s
5
50.0 - e
= ; : i
= [
& 400 =
E [ =
o 300 -
20.0 - -- — e —
10.0 + = e Do &
0.0 ' ! . i ; :
0.001 0.01 0.1 1 10 100
PARTICLE SIZE MM
¥ T Fine |Coarse (Medium| Fine : Classific
] NER
BHNO DEPTH PERCENTAGE FI (Sieve size in mm) cravel | sand. | Send | Sand Silt Clay ation ?nf:s (sz:d) (S::d)
M 80.0 | 20.0 | 475 | 2.00 | 0.425 | 0.075 | 0.002 G Ccs MS FS Si Cc CLASS
BH/3 | 11.50m | 100.0|100.0] 983 | 72.8 | 9.4 | _ 17 | 255 | 634 9.4 SP | 0237 | 2753 | 0.756
BH/3 | 13.00m 100.0100.0| 98.5 | 74.4 | 9.6 15 | 241 | 648 96 SP_ | 0.238 | 2707 | 0.785
B SILT SAND GRAVEL ]
| mne [ meoium [ coamse | FINE MEDIUM | coarse FINE COARSE ]
100.0 T -
a0 i r.__ﬂ-—ér—'“—_" i &
80.0 +
x 7001
z
i 600 +——
8
50.0 +
s
&
o 40.0 1
i
o 30.0 4
20.0 1
10.0 s
0.0 o by ey ; e
0.001 0.01 0.1 1 10 100
PARTICLE SIZE MM
Fine | Coarse (Medum| Fine Classific
N
BH NO BEETH PERCENFAGE EINER (Sleve size In tnm) Gravel | Sand | Sand | Sand . Clay ation Ef:: (s:zd) (S:id)
M 800 | 200 | 475 | 2.00 [0425]0.075[ 0.002] G cs MS FS Si C |cLass
BH/3 | 19.00m 100.0] 83.8 | 66.3 | 321 [ 185 16.2 17.5 34.2 13.6 18.5 GC-SW| 1.241 7.971 1414
BH/3 | 20.50m 100.0| 90.4 | 69.7 | 35.6 | 23.0 9.6 207 34.1 12.6 23.0 SC-SW| 1.077 7.455 1.452
BH/3 | 22.00m 100.0| 86.3 | 954 | 91.5 | 45.8 3.7 0.9 3.8 45.7 45.8 sC 0.087 2.187 0.888




GRAIN SIZE DISTRIBUTION CURVES PROJECT: it + 9 Residential Building with 287
Tenements, Thiruvalluvar Salai,
Vanniyapuram for TNUHDB
iy SiT SAND | GRAVEL |
[ Fne [ mepioM | coasst FINE MEDIUM COARSE | FiNE COARSE |
100.0
£
90.0 +—— - i =
80.0 L i :
e 700 - A 3.0pm =
i i
T e00f - — - - -
8
500 § — - - I —
g : ; :
z b :
W00
E s A S
a 300 | -
200 —1 = . L
100 +—|— L : - -
0.0 + + - +
0.001 0.01 1 10 100
PARTICLE SIZE MM
. R Fine | Coarse |Medium| Fine % Classific|
BH NO DEPTH PERCENTAGE FINER (Sieve size in mm) Gravel | Sand | Sand | Sand Silt Clay abioi IE::: (S::d) (5:,:(1)
M 80.0 | 20.0 | 475 | 2.00 | 0.425]0.075 | 0.002 G cs MS Si c CLASS
BH/4 | 1.50m [  [100.0[ 997 | 97.7 | 63.1 [ 237 | B3 120 346 23.7 SC-SP | 0.292 | 3587 | 0.938
100.0| 97.4 | 952 | 51.1 | 127 | 26 22 | 44 127 SC-5P | 0.412 | 3.815 | 0.967
100.0| 98.0 | 95.9 | 53.5 | 12.2 | 2.0 21 | 424 122 SC-SP | 0.391 | 3.353 | 0.882 |
100.0(100.0| 98.8 | 58.5 | 11.2 0.0 1.2 | 403 1.2 SP | 0.337 | 3672 | 0.899
SiLT
GRAVEL ]
100.0 s FINE | MEDIUM |  coamst FINE MEDIUM COARSE | FINE COARSE ==
B 2 3
90.0
80.0 +
o 7004
% E
T 60.0 - —
w
Q 500 f
e
2 o
w400 +
[ [
w £
o 30.0
20.0 1
10.0 L
0.0 [ Ly ; a Ly " + P
0.001 0.01 0.1 1 10 100
PARTICLE SIZE MM
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BHNO DEPTH ERCENTAGE FINER (Sieve size in mm) Graver | Saci e Ead Silt Clay ation :\571(1) (S;Kd) (s;:m
M 80.0 | 20.0 | 475 [ 200 [0425][0075[0.002| G cs MS Si CLASS
BH/4 | 11.50m 100.0{100.0| 98.4 | 589 | 86 0.0 16 39.5 50.3 8.6 SP 0.341 3.492 0.802
BH/4 | 13.00m 100.0(100.0| 98.7 | 57.2 | 8.3 0.0 1.3 41.5 48.9 8.3 SP 0.356 3.521 0.927
BH/4 | 17.50m 100.0| 97.8 | 82,5 | 39.3 | 20.7 22 15.3 432 18.6 20.7 SC-SW| 0.748 6.656 1.034




GRAINSIZE DISTRIBUTION CURVES PROJECT:  Stilt + 9 Residential Building with 287
Tenements, Thiruvalluvar Salai,
Vanniyapuram for TNUHDB
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- 1.50m 100.0|100.0[100.0 97.3 | 00 | 00 [ 27 | 715 | 258 | SC-SP| 0.142 | 1.858 | 0.883
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GRAIN SIZE DISTRIBUTION CURVES PROJECT:  Stilt + 9 Residential Building with 287
Tenements, Thiruvalluvar Salai,
Vanniyapuram for TNUHDB
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M 80.0 | 200 | 475 | 200 | 0.425 ] 0.075 | 0.002 G CS MS FS Si C CLASS )
BH/5 | 13.00m 100.0{100.0]| 984 | 622 [ 7.4 0.0 1.6 36.2 548 74 SP 0.313 3.376 0.837
8H/5 | 17.50m 100.0] 889 | 78.3 | 49.5 | 21.5 11.1 10.6 28.8 28.0 215 SC-SP | 0.442 | 10.262 | 0.556
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Unconfined Compression Strength Test UCC on soil sample

Project:

Stilt + 9 Residential Building with 287
Tenements, Thiruvalluvar Salai,
Vanniyapuram for TNUHDB

Deviator stress kg/cm?

1= T T : T Date of Test  18-Apr-22
Lo Borehole BH/2
| i J Depth 4.50m
1.00 ‘ — —
| ‘ | | Soil
! i ‘ Dark grey silty clay
0.80 / 1Y - Insitu bulk density 1.697 gmlcc
Insitu Dry Density 1.133 gm/cc
/ | Water Content 49.73 %
0.60 / ff !
| Liquid Limit % 87.40
- Plastic Limit % 36.50
[ Plasticity Index % 50.90
040 £ ] | Liquidity Index 0.26
" |
0.20 : [ Maximum Shear Stress
l —— Specimen 1 Specimen No: Deviator Shear strZess
| —=#— Specimen 2 stress kg/cm
e o e permen 31 Specimen 1 0.946 0.473
0.00 Ao : = : '0 1' ‘4 1‘ Specimen 2 0.934 0.467
@ 2 . a ; ol /A &8 Specimen 3 0.989 0.495
Strain Percentage
Results
Unconfined compression strength g, 0.957 kglem’
Undrained Cohesion c, 0.478 kglcm?
Secant Modulus (undrained) 38.60 kg/cm®
0.8 T
I |
EO06 +—1 —
o |
E | N
K O S
0w ]
3 04 ;
= i
]
7]
B 021 - e
0.0 — ! } "

0.0 0.2 0.4 0.6 0.8 1.0

Total stress kglcm?




8AHNNL 104 weindehjuuep ‘lejes Jeanjieanijy ) ‘spuswaua] gz yum Buip|ing [euapisay 6 + NS
v/HE - S/HE 3T71404d T10S-8NS

240} 133HS
l-d 34noid

‘siejep ajyjoid 1oy sbo| 810q sAnoadsal 1ajay ‘BoULISIP € |e 8l 58|0yBI0G BU)

SE 818U UMOYS SI JEUM WO} JUBIBYIP 8q UBD SUCHENBA [I0SqNS 8y B10U JUENGAW]

b-d 3¥NOI4 40 Z 133HS NI GANNILNOD

ro'Le

Ae Ayis Apues umoiq pue K16 1ybi

r00g

89

00L<

r0'6lL

Sl

pues asieoo o] aul A)is Aaked umolq ysikalb jybin

[£4

ro'sil

rOZL

SBUOJS B}IYM [|BLUS PUB BOIW Y)IM ABjo AJjIS ysiAaiD)

ro'el

ro'st

HopL |

cl

Lo'eL

pues wnipaw o} auyy ysikals

roel

namn

001 |

r0'60

B2IW pue s||ays |euoisesoo yiim Aejo Ajis 4os ysikain

r0'8o

GZE'0

BOIW pUE S§||ays }0 10| yum Aejo Ayjis Aaib yieq

o

r0°£0

N

1uaju09 aluebio pue sjjays mal yim Aejo Ayis Aaib yeq

4

r0'90

]

r0's0

0z

00

19 mojaq we'g 6l
[ana7 18]eA) PUNOIS)

pues wnipaw o0} auy AUIp umolq ysiAalo

OF

133

ro'eo

sdwin| Aepd yym pues auy umoiq ysikaig

(4

020 |

1Y WO 0L+

00d wwg| pue saoald ¥oug yim Ao Ayis Apues umolq ysippay

r0'L0

|9n3] peOy

N

000

S/HY

Y WeooL
mojeq yidaq

do) peol ay) Uo payew Ty WO 0L WGL 01 198dSas Ujim |8A8] punos

-0'6L

-0°08

018

-0'¢8

-0°eg

-0'v8

-0'G8

-0’98

-0°/8

-0’88

-0'68

-0°06

-0'L6

-0'z6

SIFYLIN NI NOILVYATT3

-0'e6
-0'¥6
-0'G6
-0'96
-0'.6
-0'86
-0'66
-0°001

-0°L0L

€ HUNXANNY




8QHNNL 10j weundefjuuen ‘lejeg Jeanjjeaniy ] ‘sjuswaua] 8z yim Buip|ing [enuapisay § + 1S
¥/HE - §/HE 3T1140¥4d 110S-9NS

‘sliejap ajijoid 1oy sBo| aloq eanoedsal 1ojey "aouBISIp B 18 2l §9|0a10q Bu)

SE 213y UMOYS S| Jeym WOl JUBIa)IP 8G UeD SUCHELI.A ||0SqNS alj) [810U JUBoawW|

"do) peos 8y Uo peiEW 1Y WQ'00} WGL OF j92dsel Yyiim [8A8] PuUncio)

¢ 40 Z L33HS
b-d 3¥NOI4 b-d 3UNOI4 40 | 13IHS WO¥H GINNILNOD | .
oLy
T
oee | OM°
See 0%
TS R
foog | 079
foge | 099
ope | 00
foee | 04°
-0 m
Loze 0'89 m
-0'69 uAv
rO'LE =
-0'0L m
r0°0€ 5
ez | O &
2, B
e 0% A
Loz | 2o
oz | 0%
%2 %z D] ;
. -0'6L
%866 ¥ sayojed yoe|q Um ajeys palayjesm pajuiof umolq ysiAaib jybin %0L o W ro'se
YD pup -0
%95 4 %bs o m fove | 204
TR o :
,\.mmlﬁm\ e Ygz N B r0'Ee ke
o ay i
. |||llw_l.lul.. roezg vae
AD“@I.P“.-D_D...““BD.-.-.V ) nD.m\J
8|eys pasayjeam yim Aejo Apues umolq pue A1 1ybi 00L< r0'le
17
i -0°08
N «N 002
018
viHE SHE WO 001
Mojaq yidaq




HAHNNL 4o} weundeAjuuep ‘lejes Jeanjjeantiy) ‘spuswaus) gz upm Buipjing |ejuspisay 6 + 1S
P/HE - €/HE — 2/Hg -L/Hg 31140¥d T10S-9nS

's|ieyap ajyoud o) sBoj aioq anyoedsal Jajay "aouesIp B e ale $9|04310q BU)
SB 813 UMOYS S| Jeym WO JUBIBYIP 8G UBD SUCIBLIBA [I0SGNS 8| T3]0U JUBIOTW|
doy peo. ay) uo pasew Ty WO 00} IWE.L 0} 199dsal ujim [8A3| punolI9

¢ 40 L 133HS
Z-d 34N9ld ¢-d 38N9OI4 40 Z LIFHS NI AINNILNOD
0le
Aejp Ayis Apues umouq pue A6 Jubi] —_— Aejo Ayis Apues umoiq pue £aib jybin
gy \ b e / T rD.ON
6] 5 :
8 m s faib 6 | o6l
\\ pues fehejo 216 ysiuaaib Jubi m
s8joied pues asIeoo ypm Aejo Apues Aalb yeq \\\\\\\\ i r0'8l
Sl 0L i
r0°21
g bl g
4 8 +— ro'9k
sayojed puES Y)im SBUO}Ss ajIym llews pue eajw yum Aejo Ajis ysikelo
) i 1 rO'St
I 9 ’ :
FO'pL
zL al o] el
L i Al s
pues wnipauw 0} auy ysikaio
S 8 i s 0L
\lllllllll‘lll‘llll‘
/ 2 — z r0'60
2 9 ] o
ém_u Aiig Aeib sueq 080
4 3
i ) B
G20 BOIW pue s||ays i [eUOISEO20 LM AejD AllIS Jos ysihalD 4 00
T ¢ r0°90
2 . b T zZal'n
\\\\l\\ sayojed ajuebio yum Aejo Ajis Aaub 1i8g e ~0'S0
Z s 4
v.un.ll.\\\\.\lun\ 8 s e 050
19 mojeq we'g 61 9l = r0°€0
[aAa7 J81e A pUNOIS) ) SL 44
it bl Y sdwnj Aejo Uiim pUBs WwWnipaw o] sl UMOIQ YSIMO|[B A Lo'zo
# 9 0z 14
1Y W0 00 L+ 00d wwg| pue saoaid %214 pue s8uols yum pues Ajjs Lakeo umolq ysihain ot
|8A8] PECY Lo
- N N 0700
vIHE €/Ha Z/Hg LHE e

mojaq yidag

-0'62
-0°08
-0'L8
-0¢8
-0€8
~0't8
-0°58
-0'e8

048

T -0'88

-0'68
-0°06
-0'L6
-0'¢s
-0'e6
-0'v6
056
-0'96
-0'26
-0’86
-0'66
-0°00}

-0'Lok

SIYL3N NI NOILVYAZ 3




8AHNNL 10§ weindefjuuep ‘lejes JeanjieAnsiy] ‘sjuswaua] /gz yym Buipling [enuapisay 6 + JiiS
PIHE - €/HE — Z/HE- L/HE 3140¥d 110S-ans

‘s|ieiep ajuoud 10j 60| al0q anpoadsal Jajey ‘@auBSIp B 1B 818 S8|0Y8I0q AY)

SE 818y UMOYS S| JeyM LWOJJ JUBISHIP 8] UBD SUOHBLIBA I0SGNS 3Y| "5]0U JUBTIOT]|

"do) peo. sy uo payJew 1Y WO 00} INEL O 198dsal Ujim [aA8] puncis

€40 ¢ 133HS
¢-d 34N9OI4 2-d 3UNOI4 40 | 13IHS WO¥H AINNILNOD o6e
ro' Ly
ooy | 009
(o6e -0'L9
~loge -0’29
r0°LE e
fooe |08
bogg | 20
Lo e -0'99
Loee 049
0ze -0’89
; I -0'69
r0°0¢ oL
062 0'LL
r0'82 HE
A “0€L
%Ep O ] 042
s sayojed yoe|q yim %ES 4 8|eys paiayjeam paruiof umolq ysiaib b ro'9z X
%bz 0 = ; %01 D i : )
%S5 o LA -0'GL
%LZ O 052
%95 o ; 062
o ro've
%8¢ 4 [oes T70°LL
ay 0'ee
(aye Is -JD_D.."«BDEW -0'8.
mm,ul\\\\\gﬁ paiayjeam yum Aedt Apues umoiq pue Aaib jyb r0'ze
il \\\\\! p i / = L 01z -0'64
00L< ;
o I N N ooz [ 0%
: : -0’18
P/HE €/Hg ¢/Hg LHE woe'0o L

mojaq yideq

SIEL3INW NI NOILVYAT3




L9 0S of (1) apd jo Aynede) yydn
S99 861 96€ (N¥) apid jo Avseded 3yijdn
21z 9¢1 6 (NA) “2id 4o yBiam
5311d NLIS-NI~15¥2 Q3404 40 ALIDVAYD NOISSIUINOD 34VS 40 NOILYINILSI i T TE (1) 3;1d a1 jo Aypedey upieag ajes
S9LT 1ZZ1 16 (N3} @11d ay3 jo Aoeder Burieag ajeg
SeL 08§ 8 (NY) SO4 YlIm UO1Id1J uIys anilisog
£18T TSPT 6021 (NX) UONILY UINS 9ANISO4 B30
£ST- [44% z01- () Uon3Lj urs aanedan [e10]
€611 €94 Q€S (NY) 3jid ay3 jo Ayoedes Buiieaq pu3 ajes
786¢ 6061 SZET () 311d 3y) jo Ayoeded Fuileaq pu3 atewn|n
“SUOIBPUBLLLIOIAL PNOJIS PUE 3|0) PUB SUOIIEI|IPOW 3|GeIINS YIIM 0TOZ 0 T ) 2% 41 313 1C Gors340T
-(z 285/T1ed) TT67:5I Ul Pa15988ns aunpadoud Ay} uo paseq pajewiisa e saneded 34 0N 3 5 5 JN Jo1aey Ayoeden Suiieag
[ £82°0 961°0 (w'bs) eady 5/
SL°0 90 S0 (w) Jo1aweiq ajlg
0S°L8T 0SL 520 Aeam Aap 0zl 00t (a4 00'ST 087t 9BYS paJiayieam
] i Sjuawipas
0S°Z1T 0'0st S0 Aeam Aiap 0zt oot T 08'ze 0L'te aleys pasayieam
0829 0°0S¢ SZ°0 SL St 01221 pleH 001 SL L' 0L'T2 00'0Z ey
00°0§ 0'00Z SZ°0 89 89 01'50T pieH 001 89 ST 068'81
69'8E €12 [43 11T ST 91 0T'06 asuap wnipay Q'L ST 1 0E'LT pues
0002 00z 00'T 4 ¥ 0418 1j0S 0'S 14 £1 00'91 Aei3
0091 091 00'1T € € 0Z'SL 3408 0'¢ £ 6'T 0T'tvT
1282 £12 [43 T ST ST 0£'S9 35007 0'S (43 T 00°ET
5002 £'61 62 56°0 6 6 02'09 85007 0°s il ST 00'ET 0S'T1 pues
SS'PT 087 L 580 L L 0L'ZS 95007 0'S S 6'1 0511 09'6
0071 (4" 00’1 Z [4 0z°ey 10s Aap o't [4 LT 09'6 05’8
00'Zt [45 00'T 4 Z 08°8¢ 4os Asap 0'v (4 £'T 05°8 0z'L
00zt (4} 00T Z (4 09°€E 1jos Asap [k [4 60 0Tt 0£'9 ey
00°ZT [43 00'T e [4 00°0€ 1Os AJap oy (4 80 0€9 05°'S
001 (4% 00T Z [4 08'9¢ 1os Aiap oy ¢ T 05°'S ov'y
00°0¢ 0T 00T |4 4 ob'zz yos 0's 14 L0 v’y 0L'E
[4%:] ELe [43 1 8T 1z 06'8T asuap wnipapy Q'L 61 L'0 0L'€ 00'¢
60'S 007 0€ 15 0T 0T 00'vT a5007 Q'S 8 8'0 00'¢ 0z'e pues
05T ET, 9z 80 9 9 0001 3500| AJap o'y 4 0T 0z't 0zl
009 Q'S 1 0T'l 000
eq) ed) aa.dag aadag W/ EW/NY (w) (w)oy (w)waiy
& ainssaid Aduansuoy/Ansuag
upys y,._hE._«M_HEz_: 3 e ¢ i 2 il L uaping anne|ay A RIE-Ld3 ssauwydIy siakeq NPl Ay s
130 "§43
¥ XIAN3ddY

¥ HE 22udsajay

$3|1d o Ayedes Suihiies peoy



Appendix B

Lateral Load Carrying capacity of the pile (IS 2911)

Project: Vanniapuram

Type of pile = Bored cast-in-situ piles

Grade of Concrete = M25

fck =25 N/mm?2

Elastic modulus of concrete, Ec = 5000 Vfck Mpa

Coefficient of modulus variation = 25 MN/m3

Allowable deflection at pile head = 5 mm

Fixed head |Free head

Diameter of the pile (cm) 50 50]

Characteristic strength of concrete (MPa) 25 25

Characteristic strength of concrete (kg/sq.cm) 255 255

E (MPa) 25000 25000

E (kg/sgq.cm) 250000 250000

I (cm”4) 306796.16| 306796.16

nh (kN/m*3) x 1073 0.45 0.45

nh (kg/cm~3) * 0.045 0.045

T (cm) 279.46 279.46

L1 0.00 0.00

Ef/f ** 2.20 1.95

Lf (cm) 614.81 544.94

Y (permissible deflection) cm 0.50 0.50

H (kg) 1980.28 710.94

Hin kN 19.80 7.11

H in tons 1.98 0.71

Pile Dia | Lateral Load Capacity of the piles (kN) Lateral Load Capacity of the piles (tons)
(m) Fixed Head Free Head Fixed Head Free Head
0.5 19.8 741 1.98 0.71
0.6 26.51 9.52 2.65 0.95
0.75 37.89 13.6 3.79 1.36

**Lf/T, ratio between depth of fixity and T read from IS 2911 corresponding to the ratio L1/T, L1

being the free standing length
*nh , modulus of subgrade reaction as per IS 2911

NOTE: The total depth of fixity below the pile head is sum of cantilevel length L1 and Lf
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