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REPORT ON SOIL INVESTIGATION FOR THE CONSTRUCTION OF MULTI-
STOREYED TENEMENTS (STILT+9 FLOORS) FOR AT DR.THOMAS ROAD,
PHASE |, CHENNAL

1. INTRODUCTION

On a request frem 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 multi-storeyed tenements (stilt+9 floors) at
Dr. Thomas Road, Phase |, 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 22" March 2022
to 11™ 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
2.1 Drilling of Boreholes and SPT Test

The investigation program comprises drilling six (6 Nos.) exploratory boreholes at the
locations shown in Figure 1. These boreholes were advanced up to a maximum depth
of about 21.8 m below the ground level. Exploratory borehoies were advanced from

the existing ground level using a rotary drilling technique supplemented by bentonite
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mud circutation. Mud circulation was used to stabilise 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 to the soil at the borehole bottom during drilling
operations.
|

Figure 1: Site plan showing location of boreholes
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Part I: 2016. According to that, a moderate level earthquake may be expected at the
site. The very soft/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 very soft/soft /medium stiff clay
and very loose/loocse/medium dense sand layers up to a depth of about 16m 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 weathered shale layers are encountered from a depth of about
16.6m up 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, Qs is calculated using
the following formula as per IS: 2911 (Part I/ Sec 2)-2010.

Qo= Ap Nc ¢p
Where,
D = Stem diameter in m.
Ap = Cross sectional area of pile toe in m2
Cp = Average cohesion at pile tip in kN/m2
Ne = Bearing capacity factor = 9

The ultimate frictional resistance of the pile in cohesionless soil is calculated using
the following formula, '
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n
Qfl = Z KPmtandA-si
i

Where,

K = Coefficient of earth pressure,

Poi = Effective overburden pressure in kN/m? for the i" layer where | varies.
fromtton

o = Angle of wall friction between pile and soil

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

The frictional resistance of the cohesive soil, @y, is calculated using the following
equation,

sz = aCAS
a = Reduction factor
(34 = Average cohesion throughout the length of pile in kN/m?2
As = Surface area of pile stem in m?

Negative skin friction is considered for soft clay and loose sand layers. The parameters
used to estimate the bearing capacity of pile were considered based on the corrected
SPT N values. 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 pifes 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.

Table 1: Safe compression and uplift capacity of piles

Pile diameter (mm) : 500 600 750
Safe compression capacity, kN g10/ 1265 | 1800
Safe Uplift capacity, kN 290 370 505

10
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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 5mm. 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:

™ 3EI
H=yx (?—!Tf)i for Free head pile
12EI ) _
H=y=x m for Fixed head pile

Where,
H = Lateral capacity in kN

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

| = Momeht of Inertia of the pile cross section in m#

y = Permissible deflection in m

Zs = Depth to point of fixity in m

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

A 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 1397 | 186 26.6
Depth to point of fixity in m (Fixed head) 6.9 8 9.5
Safe lateral capacity (Free head) in kN 5 6.6 | 9.5
Depth to point of fixity in m (Free head) 6.1 F 3 8.4~

5.2.3. Pile Termination Depth

In view of the occurrence of the weathered shale layer below 16.6 m, it is desirable to
terminate at the pile at a depth of 18.5 m from the existing ground level.

6. SUMMARY AND RECOMMENDATIONS

It is proposed to construct multi-storeyed tenements for TNUDB at Dr.Thomas Road,
Phase 1, Chennai. A detailed subsoil investigation using six exploratory boreholes was
carried out to access the subsoil profile. The site's top layer predominantly consists
of a filled-up layer up to a depth of 2 m from the ground level. The subsoil of the site
consists of alternate layers of very soft/soft /medium stiff clay and very
loose/loose/medium dense sand layers up to a depth of 14 to 16 m from the ground
level. It is followed by the hard clay and the jointed weathered shale layer up to a depth
of the termination of the boreholes of 21.8 m from the EGL.

In view of the presence of 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
e Pile termination depth -185mbelow EGL -
e Pile cut off level -2m p_glgw the existing ground level

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

Pile diameter (mm) 500 ; 600 750

Safe compression capacity, kN 910/ 1265 | 1900

Safe uplift capacity, kN 200 370 505

Safe lateral capacity (Fixed head) in kN 13.9 18.6 26.6

Depth to point of fixity in m (Fixed head)

6.9 8 9.5
Safe lateral capacity (Free head) in kN 5 6.6 9.5
Depth to point of fixity in m (Free head) 6.1 7 8.4

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

cy 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 tests as per 2911-Part 4 (1985).

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

per cent of the total number of piles in éach block.

e) It is recommended to provide at least two or more piles per pile group using a
suitable pile diameter instead of a single pile-single column by selecting the
appropriate pile diameter to provide better resistance to bending forces from the

celumn loads. All the pile caps must be rigidly interconnected with each other in
both directions.

f} 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 the borehole

bottom after lowering the reinforcement cage shall be strictly employed as quality
control measures.

13
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FIELD BORE LOG

ANNEXURE

1

|BORE HOLE NO: BH/M
Project  : Tenement Buildings for TNSCB Date of start 9-Apr-z022
Site . Dr. Thomas Read, off South West Boag Road, Chennai Date of finish 11-Apr-2022
Location + As shown in Figure 1 GWL from GL 1.70m
Dia and type of boring ; 150mm Rotary boring with drilling mud circulation Ground level RL 100.180m
E ' Depth of SPT/VST
= : o pl Test RD/
?__- Field Description collected | depth |. Blow Counts Consistency
o ups | DS m {15]| 30| 45 | 60 N*=
Reddish brown sandy silty clay with stones, 150mm 0.50 =
1.0 PCC attop
Brownish grey clayey silty fine to medium sand with Fil
20 gravel and stones
- Brownish grey sandy silty clay 225 225t 3| 4| 6| 8 10 Stiff
| 3.00f 300 8|8 |10](12 18
40 ~ | Light greyish brown fine to medium sand Medium stiff
ek 3.75] 3.75110|10| 12|17 22
5.0 Greyish sandy silty clay 4500 45013 | 2|3 |4 5 | Medium stiff
550 ss0f 1|1 |2]|4 3
: | Greyish silty clay with fine sand Soft
650 6500 12|11 3
750p 7s0f 1 | 14| 2
Greyish silty clay with fine sand and mica Soft
850] 8500 1|1 2|1 3
10,0} ¥
100041000l 6 | 3| 3 | 4 6
1.0 . :
Greyish clayey silty fine to medium sand with brown Lidiog
| pa[ches oose
12.0f e 11.50{11.500 4 | 4 | 3| 4 T
-
3 13.00{ 13.00 7 [10{10|11]| 20
140}
Light grey and brown silty fine to medium sand with Medium
stones and clay dense
15.0 14.50) 14.50; 6 | 10| 15|13 25
16.0 1 S = =
Light grey and brown sandy silty clay with weathered 16.00} 16.00{50/7cm 100 | po Sy
shale 16.70|Rebound RB
17.0 Light grey and brown weathered shale 17.10|Rebound RB | Veryweak
A R 35%
17.10-18.10 DC core drillin
18.0 o Qnil
| Light greyish brown and light grey severely jointed e R 39% | Veryweak
19.0] weathered shale AT letomas anil | sofrock
18.10-20.10  |DC Core driling R 49%
20:0 Qnil
20.1: | I

it

1 in the next sheet

Borehofe terminated at 20.10m

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




FIELD BORE LOG

BORE HOLE NO: | BH/2
Project  : Tenement Buildings for TNSCB Date of start 22-Mar-2022
Site : Dr. Thomas Road, off South West Boag Road, Chennai Date of finish 23-Mar-2022
Lacation : As shown in Figure 1 GWL from GL 1.40m
Diarand type of boring  © 150mm Rotary boring with drilling mud circulation Ground level RL 99.730m
E = % Depth of SPT /VST
‘E 2 2 s samples Test RO/
§ @ = B collected | gepth Biow Gourits Consistency
& ] UDS | DS | m |5l 4] N
| Reddish brown and light grey clayey silty fine to 30 -
1.0 /| medium sand with brick pieces (100mm PCC at top)
EE i |
2.0 ¢ = | Brownish and grey sandy silty clay/ clayey silty fine to Tl B0L Y| B )0 . Very soft to
%; & | medium sand with organic patches 257t 2250110l 10 1 soft
3008 3003 |5|5|7 10 Loose to
Greyish fine to medium sand with brown patches medium
3.75| 37504 |5 (7|7 12 dense
450 45001 11|01 1
550 5501 (0|1]0 1
Dark grey silty clay Soft
' 650 65011 (1]1 2
7.50F 7E0l 1111111 2
I o . 850 850f 1| 112 2
Greyish silty clay with fine sand Soft
10.00}10.00{ 4 | 5 | 6 | 6 11
' Loose to
Greyish dirty fine to medium sand medium
- 11.50[1150[ 5 [ 6 |7 | 6] 13 dunsa
13.0f 3= =
- 13.00{13.00, 2 | 4 | 5 9 Lanse
* | Greyish clayey fine to medium sand & 8 medium
14.0 = dense
142
| . 50t 14.50| 4 | 5 44 | Looseto
15.0 L Light grey clayey silty fine to medium sand i “|® medium
e dense
160L " iE : : bl
2 i 7 Light grey and brown sandy silty clay with small 16.00} 16.00{50/10cm >100 Hard
156 '§ 'Lt stones 16.50[Rebound RB
17.0
16.50-17.50  |DC core driling R 20%
Qnil
18.0} Brownish and light grey severly jointed weathered 17.50-18.50  |DC Core driling R 30% | Very weak
shale with biack patches ! Q@ nil soft rock
130 18.50-19.50  |DC Core driling RQSZT:"
: ni
1856
20.0 2003=—=1 Dark greenish grey weathered jointed rock (siltstone} |19.50-20.50 |DC core drilling R 46% | Moderate
L ] | ]
Conti 1 in the next sheet IE hole ter ted at 20.50m

“Note: SPT Conducted using winch cat-head device, N values reported are close 10 Nes
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BORE HOLE NO: [ BH/2

Project  : Tenement Buildings for TNSCB. Date of start T 22-Mar-2022
Site : Dr. Thomas Road, off South West Boag Road, Chennai Date of finish : 23-Mar-2022
Location : As shown in Figure 1 GWL from GL : 1.40m

Dia and type of boring ; 150mm Rotary boring with driling mud circulation Ground level RL T 98.730m

Depth of SPT/VST

. samples [ Teat RD/
Frend lissoription collected | gepth Blow Counts Consistency

uos | oS | m f15]/anf45e0] N
Dark gr grey weathered jointed rock (siltstone} 19.00-20.50 |DC core driling Q31% | Moderate

Depth from
GL(m)
Soil Profile

22,0

23.0

24.0

25.0

26.0

2B8.0

28.0

30.0

31.0

32.0

36.0

37.0

39.0

TC core drillin from 16.00m to 16.50m
40.0/ 3 D€ core drifing from 16.50m to 20.50m

{Continued from sheet 1 |Borehdle terminated at 20.50m
|“Note: SPT Conducled using winch cat-head device, N values reported are close to Nss
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|BORE HOLE NO: i BH/3
Project  : Tenement Buildings for TNSCB Date of start 24-Mar-2022
Site : Dr. Thomas Road, off South West Boag Road, Chennai Date of finish 26-Mar-2022
Location : As shown in Figure 1 GWL from GL 1.50m
Dia and type of boring  : 150mm Rotary boring with driling mud circulation Ground level RL 100.210m
E 2 Depth of SPT/VST
E |8 : . samples [ Tast RD/
£3 |2 Fleid mnorphiy collected  § gepth Blow Courts Consistency
a & UDS| DS | m [5]30]4s 6] N=
Greyish brown clayey silty fine to medium sand with 0.50 -
1.0 100mm PCC at the top
1.3
20 1.50[ 1.50f 2 8|5f &
Greyish brown clayey silty sand/sandy silty cl Medium stiff |
¥ Yo e o 225F 22504 | 3|3 3 ]
3.00
: 300} 300t 4 |4(5(/68] 8 | |ioseto
|| Light greyish brown clayey silty fine to medium sand medium
40 L ity 375l 375) 4| 4|4|5| 8 dense
50 4.50) 450t 6| 8| 8|10 16
6.0 Light greyish brown medium sand with fine sand Rl SSuL | L8 iRE 4R N;:f:;"
7.0 6.50, 6.50f 7 |10[13|14| 23
733
80| 7501 7EOL1 | 2|12 3
i L "
9.0[ j Dark grey silty clay with mica 8.50]Collected Soft
Ii 900 200111 2]| 2 Ej
10.0} 88— }
-10.00p10.00L 1 | 1| 1|1 2
i -} Greyish silty clay with medium sand Soft
11.0 2 '
TE _§= Il
Loose to
13-“[ Greyish dirty fine to medium sand 1M.50£11.50F 4 | 4 | 7 | 6 1 medium
[ dense
125
13.0 i
13.00413.00L 4 | 7 | 7 | B 14
14.0 . . Medium
Greyish brown clayey fine to medium sand . dibiriss
14.50[14.50{ 4 | 7| 8 {10 15
Light grey and brown sandy silty clay with small 16.00{ 16.00}50/5¢cm >100 Hard
1 ]
i 16.70}Rebound RB
Brownish severely jointed weathered claystone with R 23%
black interface 16.70-17.70  |DC Core drilling ont
17.70-1870  [DC Gore drilling R 24% | Weak soft
Brownish severely jointed weathered claystone / 0k FosK
shale with black interface 18.70-19.70  [DC Core drilling g:f::
19.70-20.70 GC Core drillin
' 1 |
Continued in the next sheet [Borehole terminated at 20.70m

“*Note: SPT Conducled using winch cat-head device, N values reported are close to Ngy
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[BORE HOLE NO: i BH/3

Project  : Tenement Buildings for TNSCB Date of start T 24-Mar-2022
Site : Dr. Thomas Road, off South West Boag Road, Chennai Date of finish 1 26-Mar-2022
Location : As shown in Figure 1 GWL from GL ;o 1.50m

Dia and type of boring : 150mm Rotary boring with drilling mud circulation Ground level RL ¢ 100.210m

Depth of SPT/VST

. . samples /
Field Description muezm :::; Blow Counts. Coniizency

UDS | DS | m |15[30 4560 N=

GL(m)
Sail Profile

Brownish severely jointed weatnered Giaysions / RBZ% | Weak soi
n?% ehali i . e 19.70-20.70  |DC core driling Q11% roik

27.0

28.0

28.0p

30.0]

31.0

32.0

35.0

|
]
|

37.0}

39,0}

TC core drillin from 16.30m to 16.70m

4000 : DC core drilling from 16.70m to 20.70m

Continued from sheet 1 Borehole terminated at 20,70m
F‘Nute: SPT Conducted using winch cat-head device, N values reported are close to Ne,
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|BORE HOLE NO: | BH/4
Project  : Tenement Buildings for TNSCB Date of start 1 29-Mar-2022
Site : Br. Thomas Road, off South West Boag Road, Chennai Date of finish : 30-Mar-2022
Location : As shown in Figure 1 GWL from GL : 1.20m
Dia and type of boring ; 150mm Rotary boring with drilling mud circulation Ground level RL : 98.750m
g . 1= Depth of SPT/VST
=E ] . samples Test RO/
§ a % Field Deseription collected depth Blow Counts Consistency
=] ® UDS | DS | m [15[30]45]6a] WN&
0.50
1.0 ) ) |
Greyish brown sandy silty clay (fill) with 100mm PCC Fill
2.0 1508 180k 2111111 2
% Greyigh brown clayey silty fine to medium sand 225f 22512 111 2|2 3 Loose
3.00] 300f 2|3 (2|4 5 o —
| " Light greyiish brown clayey fine to medium sand ' medium
= ? 375} 375 2| 4| 6|10 10 detisa
5.0 450 450t 5|6 |7 |6 13
Medium

Light greyiish brown fine to medium sand
5.50f 550( 6 | 7 |10|10} 17 dense

6.0}
6.3;
70l i 6.50] 65001111 2
| Dark grey silty clay with mica and sand patches Soft
8.0 7.50] i I L 2
83
20 Greyish clayey silty fine sand with brown patches e i T et [ LR 8 YOS
8.5
10.0

“'| Greyish soft sandy silty clay / clayey sand WDapeoe 3 | %1 9 ? Soft

11.0

120 11.50f11.50p 1 | 11| 2| 2

*.| Greyish clayey silty fine to medium sand with brown

13.0 Loose
=| patches 1300013007 1 | 1| 2| 2| 3
14.0
1441
. = 14.50f 14,504 23 1 33 | 41 74
jed Light grey and brown sandy silty clay Hard
il 16.00} 16.00{50/4cm >100
G Brownish weathered claystone 16.80 Rebluunci \ RB Very weak
; 16.80-17.50 | TC core driling R 12.8%
18.0 17.50-18.50  |DC core driling R 25%
Light grey and brown severely jointed weathered Q nil
19.0 ShRe W By petdins 18.50-18.50  |DC Core driling R 38% | Weak soft
Qnit rock
20.01 Light grey and brown severely jointed shale 18.50-20.50  |DC Core driling R 4535
Qn
1in the next sheet [Borehole terminated at 21,50m

{*Note: SPT Conducted using winch cat-head device, N values reported are close to Mey
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|BORE HOLE NO: [ BH/4

Project  : Tenement Buildings for TNSCB Date of start : 26-Mar-2022
Site : Dr. Thomas Road, off South West Boag Road, Chennai Date of finish T 30-Mar-2022
Location : As shown in Figure 1 GWL from GL : 1.20m

Dia and type of boring ; 150mm Rotary boring with driling mud circulation Ground level RL : 88.750m

Depth of SPT/VST

" s samples Test RD¥/
Field Description llected | depth Biow Counts Cansi

UDs ¢ DS m (15| 30|45 |60 N

Light grey and brown severely jointed shale Soft rock

20.50-21.50  |DC Core driling R 85%
@13% |

25.0¢

25.0

27.0

28.0

28.0

37.0

38.0

35.0

TC care drillin from 16.80m to 17.50m
40.0 DC core drilling from 17.50m to 21.50m

Continued from sheet 1 Borehole terminated at 21.50m

“*Note: SPT Conducted using winch cat-head device, N values reporied are close to N,
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BORE HOLE NO: | BH/5
Project  : Tenement Buildings-for TNSCB Date of start 31-Mar-2022
Site : Dr. Thomas Road, off South West Boag Road, Chennai Date of finish 1-Apr-2022
Location : As shown in Figure 1 GWL from GL 1.30m
Dia and type of boring  : 150mm Rotary boring with driling mud circulation Ground level RL 99.750m
5 2 Depth of SPT/VST
E 8 = samples  [Taat RD/
jé- 6 % Field Description collected dupth Blow Counts. Consistency
=] 0 . UDS | DS m f15|30]|45]60] N~
0.50
1.0 Greyish brown fine to medium sand with brick pieces Fil
14
20 150f 1801 1| 1|2 2
Brownish clayey silty fine to medium sand Loose
o Bt sy Sy Tl 2.25 2.25L 1121112 3
3.0] 201
- Brownish grey fine sandy silty clay 3.00f 300L.3 (5|5 |13] 10 Med stiff
a0 28 cla sand Toose
: e 3 31| 7| 7| 5|7 12
;. | Light greyish brown medium sand with fine sand M
sof §: e : 450| 4500 6|7 |7|10] 14 dense
s3d s
sol ¥o 5500 55007 |7 |8|8| 18
- . , Medium
- Light greyish brown fine to medium sand 650t 650 7 | 8| 9|10 17 dense
80| 7 7.50iCollected
800f BOOf 1|1} 2|1 3
g0l Dark grey and grey silty clay with mica Soft
: 9.00] 9000 1 (2| 1|1 3
10,0} 883t i '
1000010000 1 | 1 | 1| 2 2
110l Greyish silty clay with micar and brown sand patches Soft
114
12.0 11.50§ 11.50} 1 21314 5
L 2 ; :
13.0| | S:zlsh and brownish clayey silty fine to medium Léise
2 13.00{13.00f 2 | 2| 3|5]| 5
14.0 Sl
o
15.0 Brownish and light grey sandy silty clay b R L ol 5 Hard
150 16.00{ 16.00{50/7cm >100
|
17.0 Light grey and brown weathered claystone 17.00Rebound : R | Veryweak
00-17.80 [T i
. 17.00- C core drilling R nil
l?'m;:«.vknls.h severely jointed weathered claystone with 17.80-18.80  |DC Core drilling R 35%
i ack patches Qnil | Wesk soft
Brownish and light grey severely jointed weathered  |1580.19.80  |DC Core driling R3s%| Ok
wen shale with black patches Q12% |
_ | |11
Continued in the next sheet Borehole ti ] at 21.80m
*Note: SPT Conducted using winch cat-head device, N values reported are close to Ngy




FIELD BORE LOG

|BORE HOLE NO: I BH/5
Project  : Tenement Buildings for TNSCB Date of start 31-Mar-2022
Site : Br. Thomas Road, off South West Boag Road, Chennai Date of finish 1-Apr-2022
Location : As shown in Figure 1 GWL from GL 1.30m
Dia and type of boring : 150mm Rotary boring with driling mud circulation Ground level RL 88,750m
Depth of SPT/IVST
i samples Test RD/
Field Deseription colected | depth Blow Counts Consistency
uns| DS | m f15)30) 45 0 N+
o
) ) 19.80-20.80  |DC Core driling G S
Brownish and light grey severely jointed weathered L Qnil | \Weak soft
shedo with Rk peltohes 2080-21.80  |DC Core driling R52%| rock
Q15%
23.0
24.0
25.0
26.0
27.0
28.0
29.0
30.0
31.0
32.0
33.0
34.0
35.0
36.0 !
i
37.0 |
i |
38.0 i
38.0 {
TC core drillin from 17.00m to 17.80m
40.0 . DC core driling from 17.80m to 21.80m
{Continued from sheet 1 Borehole terminated at 21,80m
§**Note: SPT Conducted using winch cat-nead device, N values reported are close 10 Neg




FIELD BORE LOG

|

BORE HOLENO: | BHI6
Project  : Tenement Buildings for TNSCB Date of start 2-Apr-2022
Site : Or. Thomas Road, off South West Boag Road, Chennai Date of finish 5-Apr-2022
Location : As shown in Figure 1 GWL from GL 1.00m
Dia and type of boring  ; 150mm Rotary boring with drilling mud circulation Ground level RL 89.540m
5 Depth of SPT/VST
E b samples  [Tast RD/
§ 3 Field Description collected | gepth Blow Counts Gonslslancy
o UDsS | DS m 15 | 30 | 45 | 60 N=
| Greyish brown fine to medium sand with concrete 0.50 -
1.0 i| pieces with PCC
2.0/ Brownish grey sandy silty clay 1.50p 150k 2 | 12| 2 3 Soft
20 Light greyish brown fine sandy silty clay 225 2'251 815|/5]6 10 | Medium stiff
) 200} 300034 |8|8[ 12
- _ 375} 37504 | 5|8 |10| 13
i ; iy i . Medium
50 Light greyish brown fine sand with medium sand 4500 4507 16| 8|11 14 densa
6.0 550[ 5500 6 | 7|8 |13 15
1.0 | park grey silty clay with mica Ge9p BARFOL N [Tl 2] 2 Soft
8.0 3] Crevish silty clay with mica it R SRR A R L Very soft
90 rayish eyl ity e cand 8.50f 8.50{sunk@spt wt 0 Vit Tobes
10.0{
= 10.00f1000f 1 | 11|11 2
11.0 : L = i =
. Greyish clayey silty fine to medium sand with brown ey ioae
patches
115011501 |11 2| 2 3
Light grey and brown clayey silty fine to medium 13.00p13.00) 3 | 7 | 8 |10f 15 Medium
14.0 sand with stones dense
14.50} 14.50f 23| 50/10cm | >100
15.0), Light grey and brown clayey silty fine to coarse sand oryiina
| with weathered shale 2
16.0 1573
- 16.00} 16.00 50f%cm =100
Light grey and yellowish brown sandy silty clay with Lol Very weak
17.0 tones (weathered shale) 1 }Leﬁ %eﬁlh%“" RB | softrock
a 16.80-1740 |47 40[Rebound RB
18.0 17.40-18.40  |DC Core driling R 38%
Qnil |
1.0 Light grey and brawn severely jointed weathered - R 20% | Veryweak
shale with black patches el R Car g Q nil soft rock
200 19.40-2040  |DC Core driling R 44%
20.4 5 Q nil
Continued in the next sheet le terminated at 21.40m

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




FIELD BORE LOG

[BOREHOLENO: | BH/6
: Tenement Buildings for TNSCB Date of start 2-Apr-2022
: Dr. Thomas Road, off South West Boag Road, Chennai Date of finish 5-Apr-2022
: As shown in Figure 1 GWL from GL 1.00m
Dia and type of boring ; 150mm Rotary boring with drilling mud circulation Ground level RL 99.540m
E . %‘ Depth of SPT/VST
£ E " samples Test RG/
% 3 u_; Field Description colletied depth Blow Counts Consisten
w ubDs DS m 15 | 30 N*
Light grey and brown severely jointed weathered Very wesk
shale with black patches. 20.40-21.40  |DC Core drilling R c:ﬂ;ﬁ soft rock
n
TC core drillin from 16.80m to 17.40m
DC core driling from 17.40m t6 21.40m
Continued from sheet 1 [Borenole ter d at 21,40m

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




ANNEXURE2

GRAIN SIZE DISTRIBUTION CURVES

PROJECT:  Tenement Building for TNSCB, Dr. Thomas
Road off South Boag Road, Chennai
oy siy SAND GRA
| FINE MEDiLIM COARSE FINE MEDILM _[ COARSE FINE COMRSE
100.0 p— = e i
} !
80.0 : . T
- |
80.0 i ;
I'II -
7. : a
e 70.0 / :
& g
£ s0.0 =
w
E 50,0
) §
i i r
E 40.0
o 30.0
20.0
10.0 +— -
0.0 - :
0.001 0.01 10 100
. : Fine [Coarse [Medi Fine Classi
8HNo|DEPTH|  PERCENTAGE FINER (Sieve sizeinmm) | I7® Sand | sang | S | Gy [“ e ﬁ [s::d} (s::d)
M__| 5007 200475 200 [04z5 foors [oo0z| & cs [ ws | Fs Si C_|CLASS|
BAA_| 1.50m 100.0] 77.9 [ 71.8 | 51.3 | 26.6 221 | 61 | 205 | 257 256 GC-SC [ 0.385 | 12.515 | 0.519
BH/_| 3.00m 100.0} 87.2 | 90.1 | 30.1 | B.0 28 | 74 | 600 | 221 | 80 SP 660 | 3.550 | 1.032
BHA | 3.75m 1000} 87.2 [ 929 | 435 | 76 28 | 43 | 484 | 358 | 76 SP_| 0.505 | 3.839 | na7e
i L ] s =5 =
FINE MEDEIM COARSE l FINE MESIUN ’ COARSE FiN
100.0 = = ==
L e e e S £ ey
80.0 :
e 700 & -
2
i 60.0
w
2 s00 .
: o ISR SRR SRS T 4 o me i T
E ....... o
E 40.0
o 30.0 T
20,0 + i ; e
16:0 £ e Beate
0.0 - S
0.001 0.01 10
PARTICLE SIZE MM
7 . Fine |Coarse [Medium| Fine Classific g
BH NO DEPTH PERCENTAGE FINER [Slw_j_mmmm} Giavel | sand | Sand [ Sand Silt Clay aiien Tn-l: (s::d] [s::d) [
M 800 | 20.0 | 4.75 | 2.00 §0.425 | 0.075 | 0.002 G cs MS FS Si C CLASS
BHA_| 10.00m 100,0[100.0| 96,6 | 70.7 | 15.4 00 | 34 55 | 553 15,4 SC-SP | 0.258 | 3.307 | 0.956 |
BHM | 11.50m 100.0 | 100.0 | 97. 72.8 | 16.0 0.0 2.0 4. 56.8 16 SC-SP | D.251 3.234 0.985
EH/_| 13.00m | 100.0} 881 | 93.9 | 69.6 | 23.5 1.9 | 42 | 243 | 4641 23. SC-SP | 0.214 | 4.089 | 0.797
BR[| 14.50m i00.0% 83.0 | 79.2 | 56.1 | 17.7 | 17.0 38 23. 38.4 17, SC-5P | 0.334 5406 0.702
I




GRAIN SIZE DISTRIBUTION CURVES

PROJECT:  Tenements for TNSCB, Habitat, Dr Thomas
Road, off South West Boag Road, Chennai
i SILT | :
CA | rmE | wesow | coams | FiN T [ comRee | ANE _ COMRSE
100.0 o T e =t T — ; = T
i = ;
20.0 £ I' :
;
80.0 1
! ; - 3
L = :
d
£ s00 :
w :
2 s00
% o
E 40.0
& 300 T
£
200 =
— e e ol
10.0 et : : —
- == : : =ES=25t
0.004 0.01 1 10 100
PARTICLE SIZE MM
Fine |Coarse [Medium| Fine Classificf = )
BH ND DEPTH PERCENTAGE FINER (Sieve size in mm) St kssas L sapd | Sand Silt Clay ation I::: (s::ﬂ _(”O:d}
M__| 80.0 | 20.0 | 4.75 | 2.00 | 0.425] 0.075]0.002] G CS | MS FS Si C__|CLASS
BHi2 | 3.00m 1000 99.1 | 966 | 20.0 | 4.5 0.9 43 B7.6 24, 4.5 5P .586 | 2614 DB
BH/2 | 3.75m 1000} 98.4 | 623 | 476 | 556 16 1 44.7 42, 5.6 SP 445 L3687 B30
BHIZ | 10.00m 100.0 | 98.7 | 84.0 | 71.0 | 12.2 1.3 4.7 23.0 58. 12.2 5P 236 151 756
oKL SAND _
6 R FINE | atEDim | coamse FiniE MEDILIM | COARSE | FINE COARSE
- : : g } > —
K § = )
20.0 1 =
ya s
T ¥ i
80.0 / s S
x 7.0
2
T 60.0 —
g o
E 50.0 ; : |
i~ ) i e Sl W ) 9313 A SRt
ﬁ 40.0 300 : ']'
i £ I
o 300 T —— = =
20.0 - :
10.0 :
0.0 -
0.001
PARTICLE SIZE MM
e Fine |Coarse [Medium] Fine Classific
BHNo|DEPTH|  PERCENTAGE FINER (Sievesizeinmmy | 0 |50 S0 Lo (e | st | oy [F200 I::: -:s::d] i ‘::m
M__| B0.0 | 200 | 475 | 200 |042510.075}0002] G CS MS | FS Si C _|CLASS
BHIZ_| 11.50m 100.0) 99,6 | 04.3 | 70.9 | 11.7 0.4 3 | 234 | 8.2 7 §F | 0240 | 5162 | 0.767
BHIZ | 13.00m 100:0399.7 | 50.1 | 51.5 | 18.3 0.3 3.6 38.6 322 183 SC-EP A1 | 6300 | 0632
BH/2 | 14.50m 100.0) 98.7 | 92.9 | 66.0 | 18.0 1.3 X:] 24.8 50.0 18.0 SC-SP 217 | 4.306 .707




GRAIN SIZE DISTRIBUTION CURVES

PROJECT:  Tenements for TNSCB, Habitat, Dr Thomas

Road, off South West Boag Road, Chennai

Sy S SAND i GRAVEL 1§
_— Y FNE__ | Weoim |, FINE MEDIUM | ComRSE [ FINE___ coaRs: ]
4 e T X T T 16 = z d
| i 1) I N - T T
90.0 i i - : i
i S i
80.0 1 i i
« 0.0 ' o _ :
g' ool 7 I..'i_
L 60.0 ¢ :
T e e S S o a1 | v 4 i =1
9 500 7
§
i
a 300
20,0
10.0 : ;

0.0 T i L
0.001 1 10 100
PARTICLE SIZE MM

DEPTH| PERCENTAGE FINER (Sieve sizeinmm) | N [Coarse [Medum| Fine [ o | o [Classifcl noo [ o [ o
BH NO o Gravel | Sand | Sand | Sand g ation o {sand) | (sand)
M B0.0 | 20.0 | 4.75 | 2.00 | 0.425 ] 0.075 | 0.002 G Cs MS F& §_l_ [+] CLASS
A3 | 3.00m 00.0} 95.5 | 99.0 | 68.0 | 18.7 02 | 08 | 300 | 503 187 SC-SP | 0.245 | 3567 | 0846
BHA | 4.50m 100.01 7.3 | 91.6 | 34.7 | 53 27 | 54 | 572 | %04 | 63 SP | 0.585 | 3376 | 0.927
BH/3_| 5.50m 100.0{100.0] 88,5 [ 17.2 | 258 0.0 | 15 | 813 | 144 | 28 SP_| 0.762 | 2.850 | 1.073

PERCENTAGE FINER

PARTICLE SIZE MM

: i Fine }Coarse [Medi Fine Clessific|
BH no | PEPTH PERCENTAGE FINER (Sieve size in mm) Graved | Sand | Send | Sand: | silt Clay o0 D50 wd s:ncd
M 60.0 | 20.0 | 4.75 | 2.00 | 0,425 ] 0.0675] 0.002 G cs M5 FS Sl Cc CLASS dif sy L )
BH/3 | 6.50m 100.01100.0] 963 | 9.0 1.7 0.0 3.7 873 73 17 =1 0.958 456 | 0.8980
BHZ | 11.50m 100.0| 995 | 94.4 | 67.0 [ 129 0.5 5.1 27.4 541 | 12.8 SP 0.234 941 0.662
EH/3 | 12.00m 100.0} 96.4 | 88.8 | 46.9 | 114 36 75 42.0 355 114 5P 0.485 181 0.703




GRAIN SIZE DISTRIBUTION CURVES PROJECT:  Tenement Building for TNSCB, Dr. Thomas

Road off South Boag Road, Chennai

cay — ~ ST SAMD [ WEL
i DL COARSE | coasse FINE COARSE
100.0 i =
90.0
80.0
ﬁ 70.0 s,
= '
T 60,0 :
a : '
50.0 i
% -
g 40.0 i
o 30,0 3
— +
20.0 !
10.0 : 3
0.0 :
0.001 0.01 10 100
PARTICLE SIZE MM
DEPTH| PERCENTAGE FINER (Sieve sizeinmm) | i [Coarse Medumy Fine | o | o [Classificl o0 [ ce
BH NO Gravel | Sand | Sand | Sand ation iy (sand) | (sand)
M| 800 | 200 | 4.75 | 2.00 [ 0.425] 0.075 [ 6.002] G cs | Ms | Fs 5 C_|cLAss| ;
BH/4 | 3.00m 100.0] 995 | 97.6 | 546 | 13.2 ; 18 | 43.0 | 414 3.2 SC-SP | 0.378 | 3618 | 0,948
BH/4 | 3.75m 100.0[100.0] 97.9 | 52.7 | 12.2 0 | 24 | 452 | 405 12.2 SP_| 0397 | 3521 | 0.898 |
BH/A | 4.50m 100.0[100.0] 89.1 | 44.2 | 6.0 ] 05 | 549 | 352 | 50 SP_| 0458 | 23711 | 0546
P SiLT sAND | GRAVEL
FINE MEDIUM FIE MERIUM | coarse FINE COARSE
100.0 . : e e ___j : ;
it o LA = ' :
80.0 +—— T ? Tt ¢
80.0 _ : mames
FESRRRL it ..:::" ik | b ! 445 BY A5 _ + 5
e 70.0 :
] : 1
£ 500 e
w T
2 500 :
i
:
o 30.0
20.0
10.0
0.0
0.001 100
PARTICLE SIZE MM
BHNo|DEPTH|  PERCENTAGE FINER (Sieve sizeinmm) [ Fin® [Coarse fMedium fme | s | cay cassinct oso | w ce
M | 800 | 200 | 475 | 200 [0425]0.075]05082] G CS | Ms | FS 5 T ciass) M | (eand) | (sand)
BF/4_| 5.50m 00,0} 99.0 | 88.7 [ 31.1 | 3.1 o | 103 | 576 | 280 | 3.4 BP | 0508 | 2189 | 1.003
BHI4 | 11.50m 100.0/ 99.4 | 05.1 | 66.8 | 21.1 & | 43 | 283 | 457 Zia SC-5P | 0237 | 4.124 | 0.762
BHI4 | 13.00m 160.0[100.0] 94.4 | 59.3 | 17.3 0 | 656 | 351 | 420 173 SC-SP | 0.308 | 4716 | 0.784




GRAIN SIZE DISTRIBUTION CURVES

PROJECT:

Tenements for TNSCB, Habitat, Dr Thomas
Road, off South West Boag Road, Chennai

B
GnY. FNE_ | macciom CoRmi FINE COMRSE | FNE  COARSE
100.0 ; = e a1 :
= I :
80.0 +— = :
20.0 ]
ﬁ i
z Il H l'
o =1 ¥
: 5 —
g soo :
= A
G 400
g :
o 30.0 ; i
i = Pt
20.0 At
10.0 +——
0.0 i " i
0.001 0.01 1 10 100
PARTICLE SIZE MM
e Fine |Coarse [Medium| Fine Classifi
BH NO DEPTH PERCENTAGE FINER (Sieve size in mm) & Sand | Sand | Sand Silt Clay i 2:: {g::d; {s:d)
M B0.0 | 200 | 475 | 2.00 | 0.425 | 0.075 | 0.002 G Cs | Ms F& Si c CLASS
BHIS | 3.00m 100.0{100.0] 99.7 [ 91.9 | 17.7 0.0 0.3 78 74.2 17.7 SC-SP | 0.207 | 2.336 | 0.908
BH/5 | 3.75m 100.0100.0| 828 | 32.3 | 8.3 0.0 7.2 60.5 24.0 8.3 5P 0.760 | 4.802 | 0.973
SHT
g FINE MEDIUM COARSE FINE
100.0 - - .
50,0
80.0
o 700
2
i 600
w
2 s00
=
B 400
g
o 30.0
20.0
10.0
0.0
0.001
PARTICLE SIZE MM
i x i Fine |Coarse Fine Classific|
BHNO DEPTH PERCENTAGE FINER (Sieve size in mm) Sravel b sang kisand | Sand Silt Clay ation ?ﬂﬁmﬂ {S:d} ‘a:d!
M 800 | 20.0 | 475 | 2.00 | D.425 | 0.075 | 0.002 G CE S FS Si Cc CLASS
BHIS | 4.50m 100.0F 97.8 | 854 | 304 | 44 2.1 2, 65.0 26.0 4.4 5P 0.614 | 3.376 | 1.144
EH/5 | 6.50m 100.0§100.0) 99.8 | 56.6 | 5.1 0.0 0.2 43.2 81.5 5.1 SP 0.363 [ 3.391 0.934




GRAIN SIZE DISTRIBUTION CURVES

PROJECT:  Tenement Buildings for TNSCB, Dr. Thomas
Road, off South West Boag Road, Chennai
— sy SAND |2 GRAY
FINE MEDIUM COARSE Find MEDIUM COARSE FINE COARSE
100.0 e — : - ‘EJ—?_ - ;
i L 2 =
7 t v 45 4 +
0.0 = - ; -
- o i ; =
80.0 - :
70.0 = ,ﬁ i
& SR :
£ s00 iy :
b BRI T '
2 s00 ff
-l ¥
§ 40,0 y"
2 300 i -
rF 4
20.0 e
IIIII : o g ol it
10,0 e 3000 1
e 1
s it
i = ——— i
0.001 0.01 01 1 10 100
PARTICLE SIZE MM
e =
sHNo | DEPTH | PERCENTAGE FINER (Sieve sizs in mm) BF::QI ey 5"1';% sit | ciay d:::l'l"'-‘ p50 | e | e
M |'500 [ 200 [ 475 [ 200 [042570075]0002] G | s | Ms | Fs [ & | ©_|ciass) ™ [ @9 | (sand)
BHIE | Z.25m 700.0[ 100, [100.0 87.7 | 36.8 23 | 617 %.0 SC | 0.413 | 2.462 | 0843
BHIE_| 3.00m 100.0{100.0 | 99.9 | 81.4 [ 10.6 01 | 185 | 708 | 108 SP_[ 0289 | 2.589 | 1.184
ST
£ FINE | meoium ]
100.0 e
90.0 ' ==
80.0 =
w 700 =
2
£ s00
{11
E 50.0
B 400
a 300 F :
20.0
10.0 :
<& [
0.001 0.0t 100
PARTICLE SIZE MM
B No|DEPTH|  PERCENTAGE FINER (Siove size inom) | FI"e pomnd it a3 0 Classificl pso | cu P
M| 600 | 200 | 475 | 20 [o4zs 0050002 & | o8 | ms | F5 | & T_[ctAest 7 |k (sand)
BHIB | 3.75m 100,0700.0] 898 | 714 | 7.1 00 | b2 | 284 | 643 | 71 SP | 0312 | 2492 | 1108
BHE | 4.50m | 100.0 ﬁj 55.2 | 68.8 | 8.8 0.9 0.8 | 284 B1.O 8.8 SP 0.264 3.038 1.082




GRAIN SIZE DISTRIBUTION CURVES PROJECT:  Tenement Buildings for TNSCB, Dr. Thomas
Road, off South West Boag Road, Chennai

ST L
LR FINE MEDHIM CoRSE FifE CoARSE
100.0 = z
0.0 2 : i
I - t - I_]“
80.0 - ¢
S i e s S | 5 ] O
x 70.0
u H
£ 600 -
it -
2 so00
=
B o = SR e e e e
g
o 30.0
20.0
10.0 o = i
0.0 i = -
0.001 0.01 04 1 10 100
PARTICLE SIZE MM
’ : Fine | Coarse [Medium; Fine Classific
BH NO DEPTH PERCENTAGE FINER (Sieve size in mm) & il Bard | Sand: | sand Sin Clay atian l:]ﬁr: ts:d} (5::d)
M B0.0 | 200 | 4.75 2.00 0425100750002 G cs MS F& Si c CLASS
EHG | 5.50m 100.0§100.0| 99.5 | 723 | 6.7 0.0 0.5 272 | 628 8.7 SF 0.268 | 3.328 | 1.025
ciay sit ! S sAND GRAVEL
FiNiE EDiUA comRE | FIRE MESI [ comret | Fire coaRsE
100.0 —— = — i :
: i i i i
20.0 - =S - -
L ! :
80.0 ; -
z 700 : :
o — ]
i 600 T
w 8
2 s00
= g
B 400 -
- :
o 30.0 T
20.0 .
100 —— :
n.n DRG] T H o
0.001 0.01
PARTICLE SIZE MM
i X e Fine | Coarse [Medium| Fine . Classific
8H NG DEPTH PERCENTAGE FINER (Sieve size in mm) Gravel | Sand | Sand | Sand Silt Clay prs 2::[3 (s::d] [s::d}
M BO.0 | 30.0 | 4.75 | 2.00 | 0.425 [ 0.075 | 0.002 G Cs MS FS 5i [¥] CLASS
BH/E | 13.00m 100.0F 89.8 | 84.0 | 536 | 181 | 10.2 5.8 304 355 18.1 GC-SP| 0368 | 6813 | 0.770

EBHG | 14.50m 100.0} 60.6 ; 41.8 | 30.5 | 20.0 294 18.8 1.3 10.5 20.0 GC-swW 2:9‘17 10.312 | 5.082




ONE DIMENSIONAL CONSOLIDATION TEST RESULTS
strain - log p curve

TestData
Wt of Consclidation Ring gm.: 188.80  Diameter of ring mm : 58.85
Wi of Ring + wet Soil  gm: 27388 Height of ring mm : 18.40
W1 of Wet Soil gm: 84.88 Volume of Ring 54.80
Wit of Wet Soil after test gm ; 7402 Specific Gravity 2817
Wt of ring + Dry Soil gm : 238.00  Initial Void Ratio : 1.80
Wt of Dry soil gm: 48.20 Moisture Content % : 7252
Wet Density gmice : 1.555 Moisture after Test %: 5228
Dry Density gmice : 0.801 Height of Slids mm : 6.680 PROJECT: Tenements for TNSCB,Dr. Thomas |
Liquid Limit % 11410 Saturated Moisture %: 7278 Road, off South West Boag Road,
Plastic Limit % 3400  Percent Saturation: 9966  [BHNO: BH/3 |DEPTH __ 8.50m
Plasticity Index 80.10 SOIL: Dark grey silty clay
{Liquidity Index 0.481
Stress Dial | iner I Comp Heigt [ o o] T Cupany | Taa Cussa A m, Ec
kelem® div div mm mm min My min My, jem® } em?
600 5226 0 0.000 | 00000 1940 | 1.804 = = PO | i
) 3 0008 | 00003 1933 | 1.803 T S = |
0.25 5188 38 0076 | 0.0039 1932 | 1.883 e o e Tl | |
0.50 5085 | 141 0282 | 00145 1942 | 1882 = o 2R [ =
1.00 | 4755 | 470 0.840 0.0485 18.46 1.764 480 | o080 114 | o081 017 | v2ss0 | 36
200 | 4225 [ 1001 2002 | 0.1032 17.40 1,605 535 | 067 | 164 | 051 147 00882 | 113
400 2938 | 2287 4574 | 02358 1483 | 1.220 1881 | o015 | 38t | 0B 317 00744 | 134
1.00 3203 | 2028 | 4046 | 02085 1535 | 1.208 _ Rl LTy - S <
400 | 2802 | 2424 4848 | 02489 1485 | 1178 500 | oeo0 | _ | _ 300 | 00138 | 726
800 | 1890 | 3336 6672 | 03439 1273 | 0905 1728 | 012 422 011 747 | 0.0480 @ 2048
| 200 | 2113 3107 | 6214 | 03203 1319 0974 . . o » = |
050 | 2575 | 2851 5302 | 02733 1410 | 1AM | _ o e T |
0.00 2890 | 2336 4672 | 02408 1472 [ 1205 |  _ - S ==
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Incremental pressure + py', kgfem?® 3 L P i
G‘m L 1 L L L LETT L X
0.01 0.10 1.00 10.00 100.00
STRESS kglem?
Compression Ratio CR [= cc/(1+e0)} 0.4670* 0,3998% ocrR [ 1.95 * Schmertmann, * Casagrande
Re-compression ratio RR [= cr/(1+eD)] 0.0568 0,0562 CRIRR | 7.03 from o [he= it
Effective overburden presure 0.830 kglem® |Labm, {cm* /kqg) 0.0480 | 0.2850 fiom effectve
- [Pre-consolidation Pressure P, {Schmertmann) 1.689 kq/em® |Field m, (cm? kka} 0.0204 | 0.0621 M'hlﬂ“:"’
Pre-consolidation Pressure P, {Casagrande) 1.554 2 |Mote: for settlement estimations, use field m,

kalcm :
. [Coefficient of secondary consolidation C,,_ | 4.19E-03 up to 200 kNim® _ | 2.01E-02 up to 800 kN/m®

Date Aprl 5, 2022
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ONE DIMENSICNAL CONSOLIDATION TEST RESULTS

strain - log p curve
| Test Data
Wit of Consclidation Ring gm : 184.28 Diameter of ring mm : 59,85
- |Wt of Ring + wet Soil  gm: 26826  Height of ring mm : 18.32
Wi of Wet Soil gm : 84.97 Volume of Ring 54.38
Wi of Wet Sofl after test am : T2.85 Specific Gravity 2617
Wi of ring + Dy Scil gm : 234,24 Initizl Vioid Ratio 1.85
Wt of Dry soil  gm: 43,56 Moisture Gontent % : 70.08
Wet Density gmicc : 1.563 Moisture after Test %: 45.82
Dry Density gmice: 0.819 Height of Solids mm ; B.783 PROJECT: Tenements for TNSCB, Dr. Thomas
Liquid Limit % 12170  Saturated Moisture %: 7063 Road, off South west Boag, Chennai
Plastic Limit % 3340  Per cent Saturation : 9922 [BHNO: BH/5 |[DEPTH  7.50m
Plasticity Index BB.30 S0iL: Dark grey and grey silty clay with mica:
Liguidity Index 0.415
Stress I Dial Ingr Comp [ = Height IVMml Tan Cupeny Tfa [ [ A [ m, Eg
kglem div div mm mm min W min mey, kofem® | em’y, [ kglem’®
000 | 4918 | 0 | 0000 | 0.0000 19.32 | 1.848 e = = D
0.05 | 4914 4 0.008 | 0.0004 19.31 | 1.847 = = T - M =3
025 | 4853 | 65 | 0130 | 00067 1848 | 1829 = | i R
050 | 4688 | 230 | 0480 0.0238 1888 | 1.78D = 8 = = e = = -
1.00 | 4381 | 537 1.074 | 0.0556 1825 | 1680 | 514 0.75 125 | o7 | 023 | 02417 4.1
200 | 3788 | 4150 | 2300 | 04190 17.02 | 1808 1080 032 233 035 | 123 00368 |  10.3
400 | 2776 | 2142 | 4284 | 02217 1504 | 1217 1479 | o9 323 | o021 | 3x 0.0686 14,6
1.00 | 3033 | 1885 | 3770 | 01951 1685 | 1202 | _ = = i - ey o
4.00 2656 | 2262 | 4524 | 02342 1480 | 1181 | 437 | 058 - _ | a0 0.0130 76.9
8.00 1837 | 3081 6.162 03189 1316 | 0840 | 14360 0.18 327 | o5 | 723 0.0441 27
200 | 2105 | 2813 5626 02912 1369 1.019 5 5 - » o
050 | 2515 | 2403  4BOG 02488 1451 1140  _ = e T
000 [ 2540 | 2378 4766 02462  14.55 1.147 . = = I
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025 [ 008 ——s T S
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:. 113 /f M“"-——-— T~ AVAY
Sk | fFieiamv] \""'n-..,__‘_
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oo Lo 20 20 40 50 BO AN ‘\ =
Incremental prassure # gy, kgfem?® H o
[’40 T 1 L T T TLTTIT L] i
0.01 0.10 1.00 10.00 100.00
STRESS kglcm?
Compression Ratio CR [= cc/(1+e0)] 0.4103* 0.3320% OCR | 1.94 * Sch n, * Casagrand
Re-compression ratio RR [= cri{1+e0)} 0.0545 0.0545 CRIRR | 6.08 from to  [Mate ™
Effective overburden presure 0.770 kafem® |Labm, {cm* /ka) 0.0441 | 0.2417 |5;0m sifectve
Pre-consolidation Pressure P, (Schmertmann) 1.608 kgicm® |Field m, {cm® /ka) 0.0208 | 0.0577 [overburden
Pre-consolidation Pressure P, {Casagrande) 1.386  kglcm® |Note, for imations, use fieid m, b

Coefficient of secondary consolidation C,.

8.51E-03 up te 200 kN/im® |

1.86E-02 up to 800 kN/m®__ ||

Dale April 1, 2022




Dial reading Divisions
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ONE DIMENSIONAL CONSOLIDATION TEST RESULTS

Project Tenements for TNSCB, Dr. Thomas Road, off South west Boag, Chennal
Bore hale EHIS Depth 7.50m
Sail Dark grey and grey silty clay with mica
|
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Root Time (Time in Minutes) Log time (Time in Minutes}
Range tag Coefficient of cons Range 150 = Coefficient of sec.
kafcm® min ot ysas kefem? min Mren cengolidation C.,.
0.50 10 1.00 51.10 0.751 0.50t0 1.00 12.47 0.715 4 09E-03
1.00to 2,00 108.00 0.318 1.00t0 2.00 23.26 0.346 1.28E-G2
2.00to 4.00 147,80 0.194 2.00to 4,00 32.30 0.208 1.8B4E-02
1.00 to 4.00 43.70 0.587 = = o
4.0010 8.00 | 136.00 0.160 4.00 10 8.00 32.66 0.155 1.8BE-D2




Deviator stress kg/cm?

Unconfined Compression Strength Test UCC on soil sample

Project: =)
Tenement Building for TNSCR, Dr. Thomas |
Road, off South West Beag Road, Chennai

L Date of Test  09-Apr-22
Borehole BHIZ
Depth 8.50m
0.60
‘
\\ Soil
Greyish silty clay
> Insitu bulk density 1.570 gmicc
i Insitu Dry Density 0.934 gm/cc
L Water Content 68.13 %
S Liguid Limit % 114.10
: Plastic Limit % 34.00
Plasticity Index % 80.10
Liquidity Index 0.43
0.20
- Maximum Shear Stress
’ = SEplecimer; J Specimen No: e ShEE sir:s.s
—a— Specimen 2 stress kag/cm
| “"—1 ml i 31 Specimen 1 0.610 0.305
OIW i Yy Py i
Specimen 2 0.632 0.316
e 2 4 6 8 10 12 14 18 18 20 Specimen 3 0,638 0.318
Strain Percentage
Results
Unconfined compression strength g, 0.626 kalem®
Undrained Cohesion ¢, 0.313 kglem?
Secant Modulus (undrained) 23.26 kglem?

Shear Stress Kg/cm?

04

03

ZBERAN

0.1

0.0

0.3 0.4 05
Total stress kgfcm?

07 08




Deviator stress kg/cm?

Unconfined Compression Strength Test UCC on soil sample

Project:

Tenement Building for TNSCB, Dr. Thomas|
Road, off South West Boag Road, Chennai

0.70- Date of Test 01-Apr-22
Borenhole BH/5
’/ \ Depth 7.50m
0:60
Soil
} Dark grey silty clay
0.50 !
( \\ Insitu bulk density 1.572 gmicc
. | Insitu Dry Density 0.935 gmice
o ’{ Wiater Content 68.13 %
; Liquid Limit % 121,70
S Plastic Limit % 33.40
Plasticity Index % 88.30
Liquidi 0.29
G quidity Index
Ei Maximum Shear Stress ..
= —e— Specimen 1 i , Deviator Shear siress
el Specimen No: kalem?
| “"—‘I SP“"I"“” 3, Specimen 1 0.662 0.331
0.00 4 - :
Specimen 2 0.602 0.301
0 2 4 6 8 10 12 14 16 18 20 P o o
Strain Percentage
Results
Unconfined compression strength g, 0.640 kglem®
Undrained Cohesion c, 0.320 ka/em®
Secant Modulus (undrained). 20.11 kglem?

Shear Stress Kg/cm?

04
03 / e
Z // \\

\

\

N \

0.0

!

0.0 0.1 [i e 03 0.4 0.3

Total stress kglcm?

0.6

0.7 08




Project:

SUMMARY OF LABORATORY TEST RESULTS

Tenement Building for TNSCR, Dr. Thomas Road off South Boag Road, Chennai
Borehole Nos: BH/M, BH/2, BH/3, BH/4, BHI/S and BH/6
Type of Boring and dia of bore hole: 150mm diameter rotary boring with mud circulation

Ground Water Table:

SHEET 1 QOF &
1.50m to 1.60m (Boreholes)

E o o
?}E& Zggfggg‘?glﬁ%g@EEE >
g | 2 Visual Identification of Soil & E |Z§|gr|eR|ER -‘ég %z g gR(gR[ER ® FEJEES
El: %ﬁé‘ﬁéﬁﬁﬂ‘éz’%”ﬁﬁé '
= o .

b - A T 57| & =

Depth | Type Description ciassinvc| LL [PL | Pt | U |oFsl| se| 6 | cs | Ms | Fs | sit | Clay
| @ @) @]l ® lelonlelelalald]a|alas]dsl ] ds

BOREHOLE BHM

0.75 | DS |Reddish brown sandy silty clay with stones 1.3

1.50 | DS |Brownish grey clayey silty fine to medium sand with gravel and stones SC-SP| 18.0 221| 6.1 | 20.5] 25.7 25.6

2.25 | SPT |Brownish grey sandy silty clay 10 | SC-CH| 27.7 | 53.1 | 20.1 | 33.0 | 0.230| 60.0

3.00 | SPT |Lightgreyish brown fine to medium sand 18 SP | 17.3 28| 71 |60.0] 221 8.0

3.75 | SPT |Light greyish brown fine to medium sand 22 SP | 148 28| 43 |494)|359| 76

4.50 | SPT |Greyish sandy silty clay 8 SC-Cl | 38.9 | 47.9 | 18.2 | 28.7 |0.686| 50.0

£.50 | SPT |Greyish silty clay with fine sand 3 416

6.50 | SPT |Greyish silty clay with fine sand 3 CH |471|57.2|21.0]36.2|0.721| 41.86

7.50 | SPT |Greyish silty clay with fine sand and mica 2 CH |482)623|24.4| 37.9/0.628

8.50 | SPT |Greyish silty clay with fine sand and mica 3 CH | 56.8)|66.8|25.7 | 41.1 |0.757|

10.00 | SPT |Greyish clayey silty fine to medium sand with brown patches 6 SC-SP| 18.2 34 | 258 553 15.4

11.50 | SPT |Greyish clayey silty fine to medium sand with brown patches 7 | SC-SP| 184 3.0 | 241 56.9 16.0

13.00 | SPT |Light grey silty fine to medium sand with brown patches with clay 20 | SC-SM| 16.3 1.9 | 42| 243| 46.1 235

14.50 | SPT |Light grey and brown silty fine to medium sand with stones and clay 25 | SC-SM| 16.6 17.0] 3.8 | 23.1]| 384 17.7

16.00 | SPT |Light grey and brown sandy silty clay with weathered shale =100 14.6

17.10-18.10 |Light greyish brown and light grey severely jointed weathered shale




Project: Tenement Building for TNSCB, Dr. Thomas Road off South Boag Road, Chennai SHEET 2 OF 6
Depth | Type ) ~ Description "N' [ctass|nmc| L [ PL | P | U |oFsi| sc | G [ cs | ms | Fs | sit |clay
(1) (2) (3) (4) {5) 8 | (M ] (B | (9 [(10)] (11) (123 £13I (14) | (15) | (16) | (17) | (18)

18.10-19.10 |Light greyish brown and light grey severely jointed weathered shale

18.10-20.10 |Light greyish brown and light grey severely jointed weathered shale

BOREHOLE BH/2

0.50-0.75 DS |Reddish brown and light grey clayey silty fine to medium sand with brick pieces 9.4

1.50 | SPT |Brownish and grey sandy silty clay/ clayey silty fine to medium sand 0 SC-Cl | 37.1]| 44.8| 18.3 | 26.5(0.709] 21.0

2.25 | SPT |Brownish grey sandy silty clay (organic) 1 | SC-CH| 615|917 35.9| 55.8|0.459] 12.5

3.00 | SPT |Greyish fine to medium sand with brown patches 10 SP | 26.8 09| 25 |676]| 245] 45

3.75 | SPT |Greyish fine to medium sand with brown patches 12 SP | 275 16 | 6.1 | 447 | 42.0| 5.6

5.50 | SPT |Dark grey silty clay 1 CH | 47.7| 67.8 | 23.5 | 44.3 |0.546

6.50 | SPT |Dark grey silty clay 2 47.6

7.50 | SPT |Dark grey silty clay 2 CH | 568|833 26.8(56.5]|0.531

B.50 | SPT |Greyish silty clay with fine sand 2 SC-CH | 55.8 | 59.5 | 20.0 | 39.5 {0.906

10.00 | SPT |Greyish dirty fine to medium sand 11 SP | 18.9 1.3 | 47 | 23.0| 58.8 12.2
11.50 | SPT Greyfsh dirty fine to medium sand 13 5P 17.2 04 | 53 |234]59.2 11.7
13.00 | SPT |Greyish clayey fine to medium sand 9 | SC-SP| 150 03| 96 | 386 322 19.3
14.50 | SPT |Light grey clayey silty fine to medium sand 11 | SC-SP| 16.8 1.3 | 5.8 | 249 50.0 18.0
16.00 | SPT |Light grey and brown sandy silty clay with small stones =100 16.4

16.50-17.50 |Brownish and light grey severly jointed weathered shale with black patches

17.50-18.50 |Brownish and light grey severly jointed weathered shale with black patches

18.50-18.50 |Brownish and light grey severly jointed weathered shale with black patches

19.50-20.50

Dark greenish grey weathered jointed rock (siltstone)




SHEET 3 OF 6

Project: Tenement Building for TNSCB, Dr. Thomas Road off South Boag Road, Chennai
Depth | Type | : Description "N* |class|NMmc| LL [ PL | Pt | L |DFsI{ sc | G | cs | ms | Fs | sitt [Clay
(1) (2) (3) {4) {5) 8 | (M | (8) [ (9) [ (10)] (11) ] (12) | (13) | (14) ('15) (18) | (17) | (18)
BOREHOLE BH/3
0.50-0.75 |Greyish brown clayey silty fine to medium sand 12.9
1.50 | SPT |Greyish brown clayey silty sand/sandy silty clay B SC-CL| 256|349 159 19.0|0.511| 7.6
2.25 | SPT |Greyish brown clayey silty sand/sandy silty clay 6 | SC-CL|20.0(279] 0.0 |27.9]|0.717] 30.0
3.00 | SPT |Light greyish brown clayey silty fine to medium sand ] SC-SP| 21.0 i 0.2 | 0.8 | 30.0} 50.3 18.7
3.75 | SPT |Light greyish brown clayey silty fine to medium sand 8 SC-CL| 21.4] 298| 0.0 | 29.8 |0.718} 15.0
4,50 | SPT [Light greyish brown medium sand with fine sand 16 SP | 173 27| 54 |57.2]|294]| 53
5.50 | SPT |Light greyish brown medium sand with fine sand 18 5P 18.1 1.6 | B1.3]| 14.4| 28
6.50 | SPT |Light greyish brown medium sand with fine sand 23 SP | 188 37| 873 T3} 1.7
7.50 | SPT |Dark grey silty clay with mica 3 C_:H 68.5)| 84.8 | 22.7 | 62.1 |0.738|
8.50 | LIDS |Greyish silty clay CH | 68.4|114.1] 34.0 | 80.1 |0.429
8.00 | SPT |Greyish silty clay with organic patches 3 624
10.00 | SPT |Greyish silty clay with medium sand 2 227
11.50 | SPT |Greyish dirty fine to medium sand 1" SP 17.5 0.5 | 51 | 274 54.1 12.9
13.00| SPT Greyfsh brown clayey fine to medium sand 14 5P 15.0 36| 7.5 | 420|355 11.4
14.50 | SPT |Greyish brown clayey fine to medium sand 15 15.7
16.00 | SPT |Light grey and brown sandy silty clay with small stones =100 240
16.70-17.70 |Brownish severely jointed weathered claystone with black interface
17.70-18.70 |Brownish severely jointed weathered claystone / shale with black interface
18.70-19.70 |Brownish severely jointed weathered claysione / shale with black interface
18.70-20.70 |Brownish severely jointed weathered claystone / shale with black interface




Project: Tenement Building for TNSCB, Dr. Thomas Road off South Boag Road, Chennai SHEET 4 OF 6
Depth | Type . Description ' "N* [cLass|nmc| LL [ PL | Pi [ u [oFsif sc | & | cs | ms| Fs | sit |clay
(1 (2) (3) 4) (5) 8 | (7) | (8 (?) (10) | (11) | (12) | (13) | (14) | (15) | (18) | (17) | (18)
4.00 BOREHOLE BH/4
0.50-0.75 DS |Greyish brown sandy silty clay 14.6
1.50 | SPT |Greyish sandy silty clay with brown patches 2 | SC-CH| 38.8| 68.3 | 24.3 | 44.00.330] 14.2
2.25 | SPT |Greyish brown clayey silty fine to medium sand 3 | SC-CL|19.7|25.3| LSL-6.8% 8.0
3.00 | SPT |Light greyiish brown clayey fine to medium sand 5 S8C-SP | 16.2 j 05| 1.8 | 43.0| 414 13.2
3.75 | SPT Light greyiish brown clayey fine to medium sand 10 | 5C-SP| 18.5 21 | 452] 405 12.2
4,50 | SPT |Light greyiish brown fine to medium sand 13 5P 18.1 09 | 548| 39.2| 5.0
5.50 | SPT |Light greyiish brown fine to medium sand 17 SP 16.5 1.0 | 10.3| 576 ]| 28.0| 3.1
6.50 | SPT |Dark grey silty clay with mica and sand patches 2 CH | 60.1| 80.9| 22.7 | 58.2|0.643
8.50 | SPT |Greyish clayey silty fine sand with brown patches <] SC-CL | 23.7| 23.9| LSL-2.1%
10,00 | SPT |Greyish soft sandy silty clay / clayey sand 1 28.0
11.50 | SPT [Greyish clayey silty fine to medium sand with brown patches 2 5C-5P| 216 06 | 43 | 28.3| 45.7 211
13.00 | SPT |Greyish clayey silty fine to medium sand with brown patches 3 | SC-SP| 18.5 0.0 | 56 |351]420 17.3
14.50 | SPT |Light grey and brown sandy silty clay 74 | SC-CH| 16.8 | 69.5 | 21.9 | 47.6 | <0.00)
16.00 | SPT |Brownish weathered claystone >100 15.2
16.80-17.50 |Brownish severely jointed weathered shale with light grey & black patches
17.50-18,50 |Light grey and brown severely jointed weathered shale with black patches
18.50-19.50 |Light grey and brown severely jointed weathered shale with black patches
18.50-20.50 |Light grey and brown severely jointed shale
20.50-21.50 |Light grey and brown severely jointed shale




Project: Tenement Building for TNSCB, Dr. Thomas Road off South Boag Road, Chennai SHEET § OF 6
geptnymes! = Description : : “N* |cLass|nmc| e [ pL | Pi | u |oFsif sg| 6 | ¢s | ms | Fs | sit |Clay
(1) (2) (3) (4) (5) (6) | (7) | (8) (9‘) (10) | (11) | (12) (13.) (14) | (15) | (16) | (17) | (18)
BOREHOLE BH/S
0.50-0.75 DS |Greyish brown fine to medium sand with brick pieces 1.1
1.50 | SPT |Brownish grey clayey silty fine to medium sand 2 | SCCL|228|25.2| LSL-3.7% 8.3
2.25 | SPT |Brownish and grey clayey silty fine sand with medium sand 3 | SC-CL|223|294| LSL-7.1% 12.5
3.00 | SPT |TOP: Brownish grey fine sandy silty clay 10 | SC-CH| 25.0]51.5|18.8 32.7|0.190| 25.0
BOT: Brownish grey clayey silty fine sand SC-CP| 19.0 00| 03| 78 | 742 17.7
3.75 | SPT [Light greyish brown medium sand with fine sand 12 SP | 15.9 00| 72 |605|240| 8.3
4.50 | SPT |Light greyish brown medium sand with fine sand 14 SP | 209 21| 25 | 650) 26.0| 4.4
5.50 | SPT |Light greyish brown fine to medium sand 15 19.4
6.50 | SPT |Light greyish brown fine to medium sand 17 SP | 208 00| 02|432]|515] 5.1
7.50 | UDS |Dark grey silty clay with mica CH | 70.4|121.7| 33.4| 88.3|0.41
8.00 | SPT |Greyish silty clay with mica 3 56.1 91
8.00 | SPT |Greyish silty clay with mica 3 CH |67.2|91.6|26.5]65.1|0.625
10.00 | SPT |Greyish silty clay with mica and brown sand patches 2 CH | 55.8| 77.0| 21.8 | 55.20.616
11.50 | SPT Grayi.sh clayey silty fine tp medium sand with sandy clay patches 5 | SC-CL|21.3| 25.9| LSL-4.4%
13.00 | SPT |Greyish and brownish clayey silty fine to medium sand 5 17.5
14.50 | SPT |Brownish and light grey sandy silty clay 76 13.9
16.00 | SPT |Light grey and brown weathered claystone =100 .7
17.80-18.80 |Brownish severely jointed weathered claystone with black patches
18.80-19.80 |Brownish and light grey severely jointed weathered shale with black patches
18.80-20.80 |Brownish and light grey severely jointed weathered shale
20.80-21.80 |Brownish and light grey severely jointed weathered shale with black patches




Project: Tenement Building for TNSCB, Dr. Thomas Road off South Boag Road, Chennai SHEET 6 OF 6
Depth | Type dais : Description - N [cLass|mmc| Lo | PL | Pi | u [oFst|se | ¢ | cs [ msT| Fs [ sitt [clay
M | @ (3) (4) G | @ | @[ @6 | @]@0) 1)} d2)]13) | (14) (JS) {e) | 417} | (15)
BOREHOLE BH/6
GL-0.75 DS |Greyish brown fine to medium sand with concrete pieces 7.7
1.50 | SPT |Brownish grey sandy silty clay 3 | SC-CH| 44.7 | 54.9 | 24.4 | 30.5 |0.666] 15.3
2.25 | SPT |Light greyish brown fine sandy silty clay 10 SC | 224 00| 23 | 617 36.0
3.00 | SPT |Light greyish brown fine sand with medium sand 12 SP | 218 0.1 |18.5| 70.8 | 10.6
3.75 | SPT |Light greyish brown fine sand with medium sand 13 SP | 205 022848643 71
4.50 | SPT |Light greyish brown fine sand with medium sand 14 5P 18.6 09| 09 |284|61.0| BB
5.50 | SPT [Light greyish brown fine sand with medium sand 15 sP | 17.8 05| 272]|626] 9.7
6.50 | SPT |Dark grey silty clay with mica 2 CH | 71.9|109.5| 28.8 | 79.7 | 0.528)
7.50 | SPT |Greyish silty clay with mica 1 CH |56.0(80.2|26.7 | 53.5|0.548
8.50 | SPT |Greyish clayey silty fine sand 0 36.7
10.00 | SPT |Greyish clayey silty fine to medium sand with brown patches 2 SC-CL| 31.6| 27.5 | LSL-2.1%
11.50 | SPT |Greyish clayey silty fine to medium sand with brown patches 3 SC-CL | 22.8| 25.2 | LSL-3.9%
13.00 | SPT |Light grey and brown clayey silty fine fo medium sand with stones 15 | SC-SP| 14.6 10.2| 5.8 | 30.4] 355 18.1
14,50 | SPT Lfght'grev and brown clayey silty fine to coarse sand with weathered shale | =100 | GC-SP| 20.5 39.4| 18.8| 11.3| 10.5 20.0
16.00 | SPT |Light grey and yellowish brown sandy silty clay with stones =100 218
17.40-18.40 |Light grey and brown severely jointed weathered shale with black patches
18.40-19.40 |Light greyish brown severely jointed weathered shale
19.40-20.40 |Light grey and brown severely jointed weathered shale with black patches
20,40-21.40 |Light grey and brown severely jointed weathered shale with black patches




ANNEXURE - 3
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Ground level with respect to TBM 100.0m RL marked on the

Depth below
100.00m RL
b BHF%,_ BHW“ Road Level
P Reddish brown sandy clay / clayey sand with stones & brick pieces (fill) fr
Ground Water Level
02.0 0 1.5m below GL
1 Brownish and grey sandy silty clay/ clayey silty fine to medium sand with organic patches 10
03.0.
T : 3 * Bl
Greyish fine to medium sand with brown patches
04.0 |42 .22
05 SHE ;
% 14 Dark grey and grey soft silty clay with fine sand 3
i Sandy clay ]
12 3
07.0 b
o5 FET
08. E‘ 2 1
10.0. W
Ve 1 &
xigio Greyish clayey silty fine to medium sand with brown patches /
greyish fine to medium sand y !
12.0. 13 |
13.0 . 5 =20
140 .
= o e
fos 1 Light grey and brown clayey silty fine to medium sand 25
15.0
Light grey and brown sandy silty clay with weathered shale stones
17 l'\
18.0.
i Light greyish brown and light grey severely jointed weathered shale with
, black pafches in the joints s,
20.0
24 .'1

SUB-SOIL PROFILE BETWEEN BH/2 AND BH/1
CONSTRUCTION OF TENEMENTS FOR TNSCB AT DR THOMAS ROAD

road top. Important note: The subsoil variations can be different

from what is shown here as the boreholes are at a distance.

Refer respective bore logs for profile details.
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N . N N l‘.‘ | T
er Greyish brown sandy ) clay / clayey sand with stones & brick pieces (fill) Lot
{5 17 Ground Water Level
eI — —— e : 1.5m below GL
LEEN Wh grey {.|3 clayey silty fine to medium sand 3 sandy clay
03.0. = g
_ T L] Sl Light greyish brown clayey M silty fine to medium sand 8
04.0 = 12 \ i 10 R q_é'.‘s
as0 - 14 © T
Light greyish brown +— fine to medium sand / medium sand with§ ' | fine sand 18
06.0 - ! |18 i 47
° i 23
07.0 T 147 2 e L
\ [ i 3
0 1 = i 2
L sl Dark grey and grey 3 silty clay with shells and mica A
0a.o —— i . -
= = \ |2 freyish clayeyl | silty fine sand T
10.0 - ; - P L2
e 2 Greyish silty ; 2 clay with mica and brown sand patche.
o
12.0 o j £ B
— Greyish and brownish clayey silty fine to medium sand i o
[ 18 |8
14.0
15
15 0.
&% Brownish and light grey sandy silty clay ],
16.0 =1 >100
>100 —+.RB
170 Light grey and brown weathered shale RB - | R23%
R 12.8% 4 Qnil
18.0 i Rnil R 24%
i R 35% Qnil o
18.0. nil : —— R&
Light greyish brown and light grey £5{ R 36% severely jointed weathered shale F5H qnil with black patches in the joints £ Q11%
20.0 12
Q nil
24 1,

Ground level with respect to TBM 100.0m RL marked on the
road top. Important note: The subsoil variations can be different
from what is shown here as the boreholes are at a distance.
Refer respective bore logs for profile details.

SUB-SOIL PROFILE BETWEEN BH/6, BH/5, BH/4 AND BH/3
CONSTRUCTION OF TENEMENTS FOR TNSCB AT DR THOMAS ROAD




Load carrying capacity of piles Reference BH 2
ABPENDDLA
Eff. over
Ultimate unit skin
Soil Description hare Thickness | cor u value . 2 ncietian "r:::::'e N N Kk « ® o g friction
from(m) w(m] (m) kN/m3 kN/m2 Degree Degree kPa kPa
il 0.00 1.00 10 5.0 Fill 5.00
1.00 30 03 50 Fil 6.50
cla;r 1.30 50 0.2 0 40 Very soft 7.30 0 0 1.00 10 10.00
1.50 2.90 1.4 1 4.0 Very soft . 12.90 1 1 1.00 10 10.00
'San d 2.90 3.00 0.1 10 7.0 Medium dense 13.60 27 21 1.2 . 34 227 6.81
3,00 4.40 1.4 12 7.0 Medium dense 23.40 25 20 115 33 22.0 10.87
440 4,50 0.1 1 4.0 Very soft 23.80 3 ; 1.00 1T 10 10.00
4.50 5,50 1 1 4.0 Very saft 27.30 1 .00 : 0D ~ 10,00
Clay 550 6.50 1 2 4.0 Very soft 31.80 ) .00 10 10.00
6.50 8.40 1.9 2 4.0 Very soft 39.40 2 2 .00 10 10.00
8.40 9.60 1.2 2 4.0 Very soft 44.20 2 2 ) .00 i 10 | 10.00
9.60 10.00 0.4 11 7.0 Medium dense 47.00 16 16 11 32 213 20.18
Sand 10.00 12.70 2.7 13 7.0 Medium dense 65.90 1 16 11 32 213 28.3
12.70 14.20 15 9 5.0 Loose 73.40 1 11 1 30 20.0 26.7
14.20 15.70 15 11 7.0 Medium dense 83.90 12 12 1.05 31 20.7 332
Clay 15.70 16.60 0.9 100 10.0 Hard 92.50 100 100 0.25 200.0 50.00
We::’;f::nf:ale 16,60 17.00 04 100 12.0 Very weak 0.25 550.0 137.50
\Weathered Shale 17.00 18.00 1 100 12.0 Very weak 0.25 1000 250.00
Pile Di m) 0.5 0.6 0.75
C/5 Area (sq.m) 0.196 D.'{gg 0.442
Bearlng Eap2 :‘lt\r flactcr Ne d g -] MNote: Pile capacities are estimated based on the procedure suggested in 15:2911 (Part1/Sec 2)-
Lonesion gtpile ipkea 000 100 2000 2010 with suitable modifications and Cole and Stroud recommendations,
Ultimate End bearing capacity of the pile (k] 1767 2545 3976 y
[Safe End bearing capacity of the pile (kN) 707 1018 1590
Total Negative Skin frictian (ki) -107 -128 -160
Total Positive skin friction (kN) 786 943 1179
Positive skin friction with FOS (kN) 314 377 471
Safe Bearing Capacity of the pile (kN) 914 1267 1302
Safe Bearing Capacity of the pile (T} 91 127 190
Weight of pile. (k] 5 S T ESTIMATION OF SAFE COMPRESSION CAPACITY OF BORED CAST-IN-SITU PILES
Uplift Capacity of pile (kN) 291 371 507
Uplift Capacity of pile (T) 29 37 51



Appendix B

Lateral Load Carrying capacity of the pile (iS 2911)

Project: Thomas Road

Loading Type = Normal

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) 75 75

Characteristic strength of concrete (MPa) 25 25

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

E (MPa) 25000 25000

E (kg/sg.cm) 250000 250000

I {cm”4) 1553155.5| 1553155.5

nh (kN/m#3) x 103 0.25 0.25

nh (kg/cm”3) * 0.025 0.025

T (cm) 434.75]  434.75

L1 0.00 0.00}

i 70 s 2.20 1.95

Lf (cm) 956.46 847.77

Y (permissible deflection) cm 0.50 0.50{

H {Icﬂl 2662.62 955.90

Hin kN 26.63 9.56

Hin tons 2.66 0.96

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 13.92 5 1.39 0.50
0.6 18.63 6.69 1.86 0.67
0.75 26.63 9.56 2.66 0.96

**Lf/T, ratio between depth of fixity and T read from 1S 2911 corresponding to the ratio L1/T, L1

being the free standing length

*nh , modulus of subgrade reaction as per 1S 2911

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