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GEOMATRIX CONSULTANCY

NABL accredited Laboratory as per ISO /IEC 17025 - 2017

No.22,P.T.Rajan Road 3rd Street (Thomas Street)
Narimedu,Madurai - 625 002.

E-mzil : geomatrixconsultancy@gmail.com, GSTIN - 33AFIPGB690P1ZR, PAN ; AFIPGBEI0P bl
@ - (0452)-2905566, Mobile : 7598031360, 7708758598, 7871758599, 6379128191

REPORT NO: 85/ RB / GMC / 24-25 DATED: 26.06.2024

To
Mr. S. SEETHARAMAN, M/S.VISVAS PROMOTERS PRIVATE LIMITED,

Vsudhara Enclave, No.84, Tpk Road, Andalpuram,
Madurai - 625 003.
Respected Sir,
Sub: Submission Soil investigation Report - Reg

APPROVED

GO MNo 330242?33-‘..&25‘ 7
NN o7 T
Name of work: Conducting Sub soil investigation works for the Construction of RESIDENTIAL
BUILDING at Thuvariman Village in Madurai West Taluk of Madurai District.
We appreciate the opportunity of service to you on this project and trust this reports meet your needs at
tis me. This report summarizes the result of our investigation and contains geotechnical
recommendations for design and construction of this project.

Bzsed on the result of our geotechnical investigation, we believe that the proposed project is feasible
from a geotechnical point of concemn, provided the recommendations in this report are incorporated in
the design and implemented during earthwork and construction of the project.

¥ you have any queries regarding this report, please contact us. We look forward to being of further

assistance as construction begins. \
No of Pages in this Report: 32 5 m

Er.K.GANAPATHI, 8.E. M &(Seit Mecty. FLE.FLV.D LIt (USA
REGISTERED Geo-Tech Engineer / Chartered Engineer
(CMDA Regn No. GTE /19 1 04 1 022)
(DTCP Regn No. CGLRGN RGTE /2019 /08 / 012)
(MLPA Regn No. GTE 002/ 2019)
GEOMATRIX CONSULTANCY, (Regn. No. 330242233482E,
No.22, Thomas Street, Narimedu,
Madurai - 625 002. Ph: 7598031360, 7708758598

Emafl: geomatrixconsultancy@gmail.com
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Any corrections made will invalidate this report. e

Any clarifications { complaints of this report should be made in written within 30 days from the date of issue

of this report.
n‘ﬂ&ﬂ report shall not be reproduce in part / full without written permission of this laboratory.
! Investigation % Topo & Contour Survey < Materials Test < Non-Destructive Test
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in Madural Wost Taluk of Madural District,

Sub Soil Investigation Report
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Report No: 85 I RB [ GMC /2024-25 Dt. 26.06.2024 Sub Soil Investigation Report

Construction of RESIDENTIAL BUILDING at Thuvariman

in Madurai West Taluk of Madurai District.

__—-——_"—' e ——————————————————————————
REPORT ON SUB-SOIL INVESTIGATION

1. INTRODUCTION:

Mr. S. SEETHARAMAN, MIS.VISVAS PROMOTERS PRIVATE LIMITED,
located at Vasudhara Enclave, No.84, Tpk Road, Andalpuram, Madurai has proposed to construct a
RESIDENTIAL BUILDING at Thuvariman Village in Madurai West Taluk of Madurai District. In order to get
adequate data required for designing the foundations, he has conducted the sub-soil investigation and
collects the samples to determine the foundation design parameters.

M/S.GEOMATRIX CONSULTANCY, Madurai, were entrusted with the work
of conducting Sub-soil investigation, laboratory testing and preparing report with SBC Calculations and

test results.

2. SCOPE OF WORK: The Scope of work includes the following: -
» Making three boreholes of 150 mm dia using rotary driller to a depth of 10 m or up to 1.00 m
core drilling in hard rock whichever is met earlier.
» Conducting Standard penetration test as per IS 2131-1981(Reaffirmed 2002) at every 1.00 m
/1.50m depth intervals or change of soil strata and collecting disturbed /un disturbed soil

samples.
» Conducting various laboratory tests on collected samples.

» Submitting recommendation for type and depth of foundation.
> Submitting report with SBC and settlement Calculations & laboratory test results in two hard

copies.

3. LOCATION & DESCRIPTION OF STRUCTURE:
The proposed Construction of RESIDENTIAL BUILDING located at

Rs. No: 22/5A,22/5B,22/6,22/7TA & 22/7B, Thuvariman Village in Madurai West Taluk of Madurai
District, As per the details issued by the client, the proposed construction is a RCC structure has
Ground + 2 floors the unit will be comprised reinforced concrete elements (Column, Beam, Slab &

etc.).

GEOMATRIX CONSULTANCY
(An ISO- 17025: 2017, NABL Certified Firm )
Madurai ,Ph :75980 31360
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Constivetion OFRESIDENTIAL Ul bing At Thuvariman
in Maidural Weat Taluk ot Madural Distrigy,

Sub Soll Investigation Report

P—

4. SOILINVESTIGATION:The dotals of folg Invostigation, tost carlod out In the fiald & laboratory
are presented as follows

. ) 5, " . )
4.4 FIELD SAMPLING: Threo boreholos of 150 dia woro mado using Rotary drifling machine In this

site 00 26.06.2024 & 27.06.2024, SPT's wyg conducted at ovory 1,00 m / 1,50 m dopth Intervals and

the disturbed and undisturbed samplos woro colloclod for Idontfication and tosting,

42 METHOD OF INVESTIGATION:
42.1 EXPLORATORY BORE HOLE:

Exploratory boroholo was advancod using rotary washing mothod 5o that
ance is attibutod to the soll bolow tho boring dopth. Boreholo was always kept filled
with dalling mud to provent any negative hydrostatic pressure within the borchole. Boring through the
sall was performed using TC bit & diamond drill bit with sido Jots for drilling mud. Standard penetration

tosty, disturbed sampling, field identification of soil & rock samplos, otc., was carried out in these bore
holes.

4.2.2 STANDARD PENETRATION TEST:

SPT was conducled at different depth in the borehole. SPT split spoon sampler
of standard size was driven into the soil from borehole bottom using 63.5kg hammer falling from 75cm

penimume disturty

height, Blow counts for the penetration of every 15cm were recorded and the N is reported as the blow
counts for 30cm penetration of the sampler leaving the first 15¢m penetration as sealing drive. SPT was
conducted at a depth interval of 1.0m below the ground level.

4.2.3 SAMPLING IN BORE HOLES:

Soil collected in the SPT sampler is proserved in polythene covers and
transported to laboratory. One more polythene cover was provided to prevent the loss of moisture
during the transit period. Rock samples also collocted using double tubes core Barrel and preserving in
Woaden core boxes and transported to laboratory to conduct varlous tests.

S. DESCRIPTION OF GROUND WATER TABLE:
Ground water table was not encounted at during investigation.

——
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Report No: 85 / RB / GMC / 2024-25 Dt. 26.06.2024 Sub Soil Investigation Report
Construction of RESIDENTIAL BUILDING at Thuvariman

in Madurai West Taluk of Madurai District.
—————m

6. LABORATORY TESTS:The collected soil samples were tested in ISO 17025: 2017, NABL Quality
control Certified Laboratory as per relevant procedure in IS codes. The laboratory-testing scheme is SO
designed to obtain the design parameters for the foundations. The following parameters are evaluated:
> Natural Moisture Content: This test is conducted in all disturbed samples to find the water
content in the soil samples as per IS 2720 (Part 2) : 1973
» Specific Gravity: This test is conducted in all disturbed soil samples to find Specific gravity of
Soil as per IS 2720 (Part 3) : 1980
» Sieve Analysis: These test conducted to identify and classify the samples as per 1S 2720
(Part 4) : 1985
» Liquid Limit: This test conducted in fine-grained soils to find the liquid Limit of the soil as per
IS 2720 (Part 5) : 1985
» Plastic Limit: This test conducted in fine-grained soil to find plastic limit of the soil as per
IS 2720 (Part 5) : 1985

» Direct Shear Test: This test conducted in coarse-grained soil to find the angle of shearing
resistance of the soil as per IS 2720 (Part 13) : 1986

Y

Unconfined Compression Test: This test conducted in fine-grained soil to find Cohesion of the
soil as per IS 2720 (Part 10): 1991. All the test results are presented in Tables 1 to 3.
7. DISCUSSION ON SOIL PROFILE: Based on the field and Lab test results, it's conduded that,

In BH-1 the sub sail profile consists of Brown coloured Clay mixed with
Sand (0.00 - 7.00 m), Brown coloured Sand mixed with Clay (7.00 - 8.50 m), followed by Brown
coloured Sand (8.50 - 10.00 m). In BH-2 the sub soil profile consists of Brown coloured Clay mixed
with Sand (0.00 - 5.50 m), Brown coloured Sand (5.50 — 7.00 m), Brown coloured Sand mixed with
Gravel (7.00 - 8.50 m), followed by Brown coloured Sand (8.50 - 10.00 m).In BH-3 the sub soil profile
consists of Brown coloured Clay mixed with Sand (0.00 — 1.00 m), Brown coloured Sand mixed with
Clay (1.00 — 2.00 m), Brown coloured Clay mixed with Sand (2.00 - 5.50 m), Brown colourad Sand
mixed with Clay (5.50 — 8.50 m), followed by Brown coloured Sand (8.50 — 10.00 m) The detaied

Layer formations are presented in Tables 1 to 3 and also in Fig 2.

GEOMATRIX CONSULTANCY S/ZTON
(\\« '/// (An 1SO- 17025: 2017, NABL Certified Firm ) A ::\ 5 \
SGMCZ|  Madurai ,Ph :75980 31360 [ {MADGR A, I




Report No: 85/ RB | GMC / 2024-25 Dt. 26.06.2024 Sub Soil Investigation Report
Construction of RESIDENTIAL BUILDING at Thuvariman

in Madurai West Taluk of Madurai District.
e ———————————————————————————————

8. ABSTRACT OF SBC CALCULATIONS: The summary of safe bearing capacity calculation for
Square & Rectangular Footing presented as follows the model calculation sheet submitted at end of

the Report.
SQUARE FOOTING
S S ————— Recommended
-Suh Bearing Capacity in Kn / m® s8C
_—D:;(;;—‘ ;lxo In mxm BH 1 BH 2 BH 3 Kn/m®*
I 2 _M;:;;.?.a‘_ 1l OB 152.57 183.85 135.00
j_sszﬁ o _?;-n,“s’v_w‘_ ~W_;44.29 173.86 128.00
18X18 123.80 B 138.97 167.42 123.00
2.10 2.1 x21 12037 | 135.39 163.09 120.00
24 X2a4 7_\”77)(; o i 132.3? 159.95 117.00
27X27 116.01 13107 157.74 116.00
30X30 114 50 129 61 156.01 114.00
1.2XxX1.2 141.39 i 161.38 194.72 141.00
15x15 | 13s08 15174 |  1s3os | 13300
C1ex18 | 127.64 14555 |  17se0 | 12700
2.40 2.1 X2.1 123.73 141.25 170.38 123.00
24X24 12088 138.23 166.71 120.00
27 X217 118.70 136.02 164.01 118.00
3.0 X3.0 11700 134.39 162.00 117.00
1.2X1.2 146.96 170.30 205.73 146.00
1.5X1.5 137.60 159.27 B 192.41 137.00
1.8X18 131.48 152.10 183.74 131.00
2.70 2.1X21 127.19 147.18 177.77 127.00
24X24 123.95 143.63 173.46 123.00
27 X27 121.39 141.07 170.33 121.00
3.0X3.0 119.40 139.12 167.94 119.00

" GEOMATRIX CONSULTANCY

\« ’,} (An 1SO- 17025: 2017, NABL Certified Firm)
Semc’Z Madurai ,Ph :75980 31360
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Report No: 85 / RB | GMC / 2024-25 Dt. 26.06.2024 Sub Soil Investigation Report
Construction of RESIDENTIAL BUILDING at Thuvariman
in Madurai West Taluk of Madurai District.
e e——————e e
SQUARE FOOTING
Recommended
Safe Bearing Capacity in Kn / m? SBC
Depth  Sizeinmxm  BH1 BH2 BH3 Kn fm*
12X12 152.62 179.45 217.03 152.00
15X15 142.29 166.89 201.86 142.00
1.8X1.8 135.41 158.76 192.02 135.00
3.00 21X2.1 130.55 153.15 185.22 130.00
24X24 126.93 14917 180.38 126.00
27X27 12418 146.19 176.74 124.00
3.0X3.0 121.90 143.90 173.95 121.00
12X1.2 205.57 213.35 219.15 205.00
15X15 190.18 197.31 20362 190.00
1.8X1.8 180.11 186.77 193.59 180.00
3.30 21X2.1 173.08 179.38 186.78 173.00
24X24 168.00 173.99 181.95 167.00
27X27 164.14 169.83 178.36 164.00
3.0X3.0 161.22 166.71 175.82 161.00
12X12 21525 222.96 231.89 215.00
1.5X15 198.25 205.27 214.52 19800 |
1.8X1.8 187.18 193.69 203.34 187.00
3.60 2.1X2.1 179.41 185.53 195.64 179.00
24X24 173.72 179.52 190.13 173.00
27X27 169.40 174.95 186.15 169.00
3.0X3.0 166.10 171.46 183.10 166.00
GEOMATRIX CONSULTANCY 7-\«;\ CO’\%N
Q«}/& (An ISO- 17025: 2017, NABL Certified Firm ) . g )
ScMcZ | Madurai ph:75980 31360
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In Madural West Taluk of Madural District.

"
__RECTANGULARFOOTING NP (.
Bafo Boming Capaclty In Kn /m' sB8C
. 2o N ) Kn/m?
Dopth Longth Width BH 1 BH 2 BH 2
210 118, .’ﬂ 132.27 15962 118 00
2.40 119.40 132,79 mo.:m 1 1900
'/,10"] o 1,50 I S .. - -
2. /0 170.:54 1'3 3,70 161 120 00
3'00 122 5., ux 9‘ 163 oo 122, 00
210 121 71 1”819 167.02 121.00
2.40 1zz A5 138.43 167.3 122.00
240 m 1.50 e S I S . —
) 2-_70 123,69 139.17 168.20 123 00
~3.00 125 27 140.23 169.63 125.00
210 125.15 144.19 174.52 125.00
) 2.40 125,61 144.07 174.43 125.00
270m 1.50
2.70 126,54 144 59 175.11 126.00
3.00 127.89 145.46 176.22 127.00
2.10 128.49 150.24 182.09 128.00
2.40 128.66 149.85 181.67 128.00
3.00 m 1,50
2.70 129.48 150.10 182.03 129.00
3.00 130.62 150.74 182.88 130.00
2.10 170.15 176.38 183.67 170.00
2.40 169.36 175.63 182.67 169.00
3.30m 1,50
2.70 169.41 175.69 182.39 169.00
3.00 170.08 176.50 182.74 170.00
2.10 176.55 182.59 192.75 176.00
2.40 175.33 181.37 191.31 175.00
36om |f—————— 1.50
2.70 175.06 181.18 190.85 175.00
3.00 175.47 181.73 190.88 175.00

e i e e P S S e

4,

oM =

GEOMATRIX CONSULTANCY
(An I1SO- 17025: 2017, NABL Certified Firm )
Madural ,Ph :75980 31360
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i igation Report
Report No: 85/ RB / GMC / 2024-25 Dt. 26.06.2024 Sub Soil Investigation Rep

Construction of RESIDENTIAL BUILDING at Thuvariman

in Madurai West Taluk of Madurai District.
ﬂ

9. RECOMMENDATIONS: Based on the SBC and setlement calculations, site investigations  the
recommendations for foundation are as follows:

1) ISOLATED COLUMN FOOTING / CONTINUOUS STRIP FOOING is recommended.

2) The recommended safe bearing capacities for various depth and size are presented
above to design the foundation according to the load conditions and structural
requirements.

3) Forthese Safe bearing capacity, the setflement also within the allowable limits ( The SBC
and Settlement calculations are presented at the end of this report )
4) Due to presence of Sand in the top layers, there are chances for Soil sliding occurs

during earthwork excavation, Hence proper precautions will be followed during execution

of foundation.

5) The foundation concrete shall be laid in dry condition if meets the water table during the
execution.

6) The excavated soil for foundation is suitable for back filling.

Station: Madurai.
Date: 01.07.2024; /

J‘;
G""Of ental
Er.K.GANAPATHI, .. M.5(Seil Mech), FLE_ELV. DL
, B.E.M. .F. LV, SA
REGISTERED Geo-Tech Engineer / Chartered Enl;Li—r':c’eer
gg_l’{lg;’?egn;io. GTE/19/04/022)
egn No. CGLRGN RGTE / 2019/ 08 /
(GhélaPh?AR;%gl;:ggNGTE 002 /2019) 112
SULTANCY, (Regn. No. 3
No.22, Thomas Street, Narimsadu? 302422334828,
Madurai - 625 002. Ph: 7598031360, 7708758593
Emafl: geomatrixconsultancy@gmail.com

GEOMATRIX CONSULTANCY

\"/ (An ISO- 17025: 2017, NABL Certified Firm )
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GPS COORDINATES
RS.NO :22/5A,22/5B,22/6,22/7TA & 22/7B BH- 1: N09°57'17.56", E 78° 03'43.96" A
BH- 2: N09°57'16.55", E 78° 03' 43.18” &
BH- 3: N09°57' 15,60", E 78° 03’ 42.50"

LOCATION MAP
.OCATION :

VILLAGE  : THUVARIMAN

TALUK  : MADURAI WEST NOT TO SCALE

DISTRICT  : MADURAI T

E
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— ]
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Fig1 - PLAN SHOWING THE LOCATION OF BORE HOLES.
LEGEND :
@ — BORE HOLE LOCATION
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GEOMATRIX CONSULTANCY | CONSTRUCTION ~ OF  RESIDENTIAL
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5 { ~ GEOMATRIX CONSULTANCY
' V), GeoTech Consultants & Engineers

Fig : 2A - VERTICAL SOIL PROFILE at BOREHOLE - 1 LOCATION J

sexz) man Vilage In Madurai West Tatuk of Madural District
:n.m.mprqntSubSonlmwmmmmmdmwawumnlrm-nmn o propmm,
Report No 85/ RB /202425 Dt : 26.06.2024 = pr
BorsHoleNo. |1 [ sowoasuert i Depth of Water Table NOT ENCOUNTED
[Type of Boring Rotary Neg' 5T 11567
Started on 26.08.2024 ' Co - arfiastes [er7 o aass
Ended 26.06.2024
-on 3 z cgmwmrmdwr .-g
EE € N value s
£2] % Description of Soll 5 & L] ] < N —
£y | = : |- a[ar=[=]2] &
HE : [ =lTe]=
o
A00m 10 | so1 2 ‘ 5 9
200m 200 | sPT 4 6 9 13
300m Brown coloured 300 | spr 5 7 13 0 |
Clay mixed with Sand i
i
0om 400 SPT 7 1 1"“ 2%
i50m 55 | spr 11 16 71 n
Mm 700 | ser 14 om for 50 biows 1
Brown caloured
Sand mized with Clay
5
L] 850 SPT 11 om for SO tiows >1%0 o
[}y DS |
Brown caloured
Sand
Ln 0w | s
T tom by — |
0 o an b 5 blows »1% C_;. o
&&L CR * Core Recovary
RQ0 = Rack Qusity Cesigrancn
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« 'GEOMATRIX CONSULTANCY
$\\mrc//,ﬂ JGeo-Tech Consultants & Engineers

Fig: 2B - VERTICAL SOIL PROFILE at BOREHOLE -2 LOCATION |

SIDENTIAL BUILDING at Thuvariman Village In Madural West Taluk of Madural District.

‘ame of Project: Sub Soll Investigation for the Construction of RE
‘eport No 85/ RB / 2024-25 Dt : 26.06.2024 Dia of Boring 160 mm
lore Hole No. 2 Total depth 10.00 m
ED
ypeofBoring |Rotary [ BORELOG SHEET | Depth of Water Table NOT ENCOUNTI
tarted 26.06.2024 N 09° 57' 16.55°
i on .08.
Co - ordinates £78 03 4316
inded on 26.06.2024
ES 2 3 Graphical Representation of SPT 5
e ® = - -
- B s Description of Soll s a2 w = 2 N (N value) 5
25 3 517 =[a[a[s[e[s]e]=[=]2
56| & <[z[s[=]s[s]a]=]=|=]2] £
f
100 | ser 2 1 4 5 [s] _Ds
i
i
{
1
!
i
200 | spr 3 5 7 12 [12] | DS |
?
Brown coloured |
Clay mixed with Sand Is
?
300 | seT | 4 5 8 13 @l | DS
i
|
|
400 | SPT 6 8 13 2 Gil oS
%
550 | SPT 2 13 cm for 50 blows >100 i DS
) S
%
Brown coloured |
Sand f
700 | sPT 11 cm for 50 blows >100 { s
»;-
J
Brown coloured '
Sand mixed with Gravel i
i
850 | ser 5 cm for 50 blows >100 |
). DS |
Brown coloured
Sand i
SPT REBOUND (
1000 | spT {NO PENETRATION) >100 L bs
CR = Core Recovary
RO - ok sty Dsraion 25 GO D>
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Ground level

T |GEOWATRIX CONSULTANCY
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Fig : 2C - VERTICAL SOIL PROFILE at BOREHOLE - 3 LOCATION J

ect: Sub Soll {nvestigation for the Construction of RESIDENTIAL BUILDING at Thuvariman Village in Madurai West Taluk of Madural District.

Soll Profiles

85/RB 12024-25 Dt : 26.06.2024 Dia of Boring 150 mm
3 ) Total depth 10.00m
Rotary | BORELOG SHEET Depth of Water Table NOT ENCOUNTED
27.06.2024 N 09" 57" 15.60°
27.06.2024 Co- ordinates £78° 03 4250°
Ch
E Graphical Representation of SPT 5
Description of Soil £ a2 w S 2 N (N value) 2
g | 7| T 21 &
olo|lol2|a e
- -[=]= | =BJEL°J:J:_L:‘:___'-_
Brown coloured
Clay mixed with Sand
100 | sPT 3 3 4 7
Brown coloured
Sand mixed with Clay
200 | sPT 4 5 7 12
3.00 SPT 6 8 12 20
Brown coloured
Clay mixed with Sand
5 9 16 25 H
400 SPT |
i
|
i
'
i
}
10 cm for IQ
5.50 SPT 18 43 50blows | >100 ! s
!
i
|
}
|
?
Brown coloured 7.00 SPT H 13 cm for 50 blows >100 | bs
Sand mixed with Clay 5
1
i
|
8.50 SPT 9 cm for 50 blows >100 0{ 08
[
Brown coloured |
Sand ‘
SPTREBOUND !
1000 | ser (NO PENETRATION) >100
| 1=
CR = Core Recovary

RQD = Rock Quality Designation
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GEOMATRIX CONSULTANCY
Geo-Tech. Consultants & Engineers Report No: 85/ RB / 2024-25 Dt - 26.06.2024

| ANNEXURE -¢
GRAIN SIZE ANALYSIS TEST -

( Test method as per IS 2720 (Part4)- 1985)
f Project: Sub Soil Investigation for the Construction

eo
:madurai West Taluk of Madurai District,

of RESIDENTIAL BUILDING at Thuvariman Village

Weight of Soil taken for analysis Ws : 10000g Borehole No. 3
Weight of Soil more than 0.075mm IS Sieve : gg g7 g Depth (m) 700m
— % Soll umulafive % | Average S
. . fe oleve Product of
s.No. Size of sieves PS("I‘)% F % size (mm) Columns
(2) (3) (1) x (3)
1 | 4750 1064 | 8936 [ 4750 | 5054
2 | AL 934 | 8002 3315 | s
3 1.000 24.13 55.89 1500 | 3620 |
—4 | 0600 16.09 39.80 0.800 1287
i 0.425 8.04 31.76 0.513 A2
5 | 0.212 10.32 2144 0.319 329
i 0.125 6.88 14.56 0.181 1.5
T 0.075 3.43 11.13 0.113 039
T passing 0.075 140.168
Average Particle Diameter = 1.4601
Silt Sand l Grave!
Clay Fine Medium Coarse Fine Medium Coarse  Fine
= = ==
% {—— = —=
T —— ===
= —=F — —+
§ 70 EEEEE_ —]
=
8 e o e
g% =
2w EEEET
5 =
g ® =t
3 e
S=EcC
10 ,E‘EE:—_‘A::
0 —— 0100 5. vicle size [mm]
0.001
Soil description : Sand mixed with Clay . 1970) are obtained
' - sizes of Material (s PEf 15 1498 )
Based on Gradation Curve, the following s!
@ation of soil %
| _Gravel 10.64
|Course Sand 9.34
|_Medium Sand 48.26
-Fine Sand 2063 |
%ay 1 1-1 3 /




TEEOMATRIX CONSULTANCY
Tech. Consultants & Engineers
), pee ANNEXURE - D
LIQUID LIMIT & PLASTIC LIMIT TEST
(Test method As per IS 2720 ( Part 5 - 1985)
Name of Project: Sub Soil Investigation for the Construction of RESIDENTIAL BUILDING at Thuvariman
village in Madurai West Taluk of Madurai District.
Report No 85/RB/2024-25 Dt : 26.06.2024
Borehole No 1
Depth 0.50m
Description Liquid Limit Plastic Limit
I
No. of Blows N 18 28 38
Weight of Wet Specimen + Container WSC ¢ 79.25 7459 74.04 67.26 72.97
Weight of Dry Specimen + Container  WDC g 76.27 7212 72.87 66.28 71.96
Weight of Container WC g 69.57 64.43 65.03 571.23 62.17
Weight of Water WW g 2.98 247 117 0.98 1.01
Weight of Dry Specimen WD g 6.70 7.69 7.84 9.05 9.79
Moisture Content W% 44 .48 32.12 14.92 10.83 10.32
100 — — —
0 - =
80 = =
==
$ 60 = ! | h?—m
3 ——
g ¥ =
E ) =i i o=y
$ ¥ 1 ‘ e
] _—
0 —— ———— == & e e
— s e
10, 7= :
10 20 30 40 00 N wow
— No. of Blows i
Liquid Limjt W, . 3212%
Plastic Limit Wp : 10.58 % Plasticlty]lndex ['A]l [
. .
Pastictyndex 1, 2154% L
\ H 0 2 40 60
\

Page 19 of 52




k‘
>

7,

Kz

Vo2,

yame of project: S

ATRIX CONSULTANCY
,//IGE:)}‘““ Consultants & Engineers
A Ge

—

DIECT SHEAR TEST
( Test method As per IS 2720 ( Part 13 ) - 193¢)

Report No: 85/ RB / 2024-25 Dt : 26.06.2024

e

ub Soil Investigation for the Construction of ResiD
juk of Madurai District.

ANNEXURE - E

ENTIAL BUILDING at Thuvariman Village in Madural

West T2 e
oo 3 = LC of Dial gauge 0.01
et (m) ﬂ___— Proving Ring Constant 081421
4
w/°”°_”,____—a 2006202 Area of the Specimen %
//Tf;;iﬁi Trail-2 Trail-3
/
Normal Stress:0.5 kglem” Normal Stress 1.0 k/om” Normal Stress-1.5 kg/cm’
L—]
qortal| Proving | Shear | Shear || Horizontal| Proving | Shear Horizontal | Proving | Shear
"Zf;” Ring |deformati| SUess || Gauge | Ring [deformatio| > o r-"| | Gouge | Ring |detorma wsu’.)“
cating | Reading | o0 | (kg/Cm’) | | Reading | Reading | *9/Cm) | | Reading |Reading| ton | M
o | 0 000 | 0.000 0 0 000 | 0000 0 0 | 000 0000
% |1217196] 050 | 0275 50 [18.81122] 050 0425 50 [232374] 050 0526
0 | 1438505 1.00 0.325 100 | 21.0243| 1.00 0476 100 | 254505 1.00 0.576
Emmm 150 | 0.400 150 (2323738 150 0.526 150 [ 28.7701| 1.50 0651
| 210243 200 | 0476 200 [25.45047] 2.00 0576 200 |309832| 200 0701
%0 | 2323138 250 | 0.526 250 [ 287701 250 0.651 250 |[34.3028] 250 0.776
30 | 2545047] 300 | 0576 300 [30.98318] 3.00 0.701 300 | 365159] 3.00 0826
%0 | 287701 350 | 0.651 350 [33.19626] 350 0.751 350 |39.8355| 350 0901
w0 | 2987654] 4.00 | 0676 400 [35.40935] 4.00 0.801 400 [ 43.1551] 4.00 0976
450 | 37.62243] 450 0.851 450 | 46.4748| 4.50 1051
500 |39.83552] 5.00 0.901 500 | 48.6879| 500 1.101
550 | 420486 | 550 0.951 550 | 50.9009] 550 1.151
600 | 53.114 | 6.00 1.201
650 | 57.5402| 650 1.301
700 | 57.5402] 7.00 1.301
1. | Proving Ring reading Shear Stress
Normal Stress (kg/cm’) at failure (kq/cm’)
Shear Deformation Vs Shear Stress
050 2987663154 0676
-r— 1.00 42.04660095 ]
150 57 54019042 77301
_ — Il R
§ g=u Ml ]
2 . )
H | | ‘_
: o
} | 2
. l [ 2
] E
} .3 |
’ | » 1w
i f
! {
L e w00 00 ! I ; e . -
g Shesr Detormation (mmj ; 1. Angle of Shearing Resistance (9) N
—tEeee e o o] 2. Coheslon (C) =
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d’ | GEOMATRIX CONSULTANCY [Report No: 85 /R82024-25 Dt : 26.06:2024
| &%, | Geo-Tech. Consuitants & Engineers
mehnSeed r ANNEXURE - F
DENSITY CALCULATIONS
Name of Project: Sub Soil Investigation for the Construction of RESIDENTIAL BUILDING at Thuvariman
Village in Madural West Taluk of Madurai District.
Borehole No. 1
Depth (m) 0.50
Sl. No. Description Reading
1 |Weight of Empty Box (gm) 3,393.00
2 |Weight of Box + Soil (gm) 3,544.10
3 [Weight of Soil (gm) 151.10
4 |Volume of Box (cm’) 90.00
5 |Bulk Density (gm /cm’) 1679
6 |Weight of Container (gm) 4224
7 |Welght of Container + Wet Soll (gm) 61.54
8 |Weight of Container + Dry Soil (gm) 59,50
9 [Moisture Content (%) 11.82
10 |Dry Density (gm /cm?) 1.501
RESULT
1 WETDENSITYOFSOIL = 1.679 t/m’
2 DRYDENSITYOFSOIL = 1501t/m’
S — - :
\}QAC;OA A
Page 21 of 32




nt . 4-25 Dt : 26.06.2024
0 GEOMATRIX CONSULTANCY Report No: 85/RB /202
\\&m!’/',‘ Geo-Tech. Consultants & Engineers
ANNEXURE - G
UNCONFINED COMPRESSION TEST
( Test method as per IS 2720 (Part10)- 1995)
n Village in
Name of Project: sub Soil Investigation for the Construction of RESIDENTIAL BUILDING at Thuvarima g
Madural West Taluk of Madurai District.
PSS
38 mm Borehole No 1
e
88 mm Depth (m) 550 m
(i —
Constant 0.31530 Date of Test 29.06.2024
Deformation | Axial Axial | Area | Proving |Axialforce| Compressive [
dial Reading | deformation Straln | (cm?) Ring N (Kgf) strength
(mm) (e) Readings (kglem?)
() @ (3) 4 (5) (6) m 1.00 w—
0.00 0.00 000 | 1135 | 0.00 0.000 0.00 ‘
| L I NS R A (5
25.00 0.25 000 | 1138 | 338 1.066 0.09 090 1 |
50.00 0.50 001 | 1141 | 592 | 1866 0.16 i ,
[ 0.80 .
75.00 0.75 001 | 1145 | 845 2,666 0.23
100.00 1.00 001 | 1148 | 1099 | 3465 0.30 o
125.00 1.25 001 | 1151 | 1268 | 3999 0.35 _ i
E i
150.00 1.50 002 | 1155 | 1437 | 4532 0.39 B 060 1 5
175.00 1.75 002 | 1158 | 1606 | 5065 0.44 §~
200.00 2.00 002 | 1161 | 1775 | 5598 0.48 @ 050 :
2 i
[ i
225.00 225 003 | 1165 | 1945 [ 6131 0.53 H \
[-%
£ 040
250.00 250 003 | 1168 | 2114 | 66864 0.57 3
275.00 2.75 003 | 1172 2283 | 7197 0.61
0.30
300.00 3.00 003 | 1175 | 2452 | 773 0.66
325,00 a25 | o004 | 1179 | 2621 | 8264 | 00 oz0 |||
350,00 350 004 | 1182 | 2875 | 9.063 0.77
375.00 375 004 | 1186 | 3128 | 9.863 0.83 0.10 | |
400.00 400 005 | 11.89 | 3382 | 10.663 0.90
42500 425 | 005 | 1193 | 3551 [ 1119 | 094 °'°°:é 5 § IR
4
| 400 | 450 | 005 | 1196 | 355 11196 | 094 Stralnt%)
475.00 475 005 | 1200 | 3551 | 11.196 0.93
RESULTS
qu = 0939 kglem’
g Cohesion =C= 0480 kglem’
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G[:QMATRIX CONBULTANGY
\m‘ 090‘-700"- Consultants & Enginesrs

Name om Madural West Taluk of Madural District,

yilago In Maduret 08
r It.gpon'No: 00 LNM l
e , ———"

Length of fooling (Assumod Valuo )

proadth of footing (Assumod Valuo )

Foundation dopth

Corroction Factor for Wator Tablo

Unit welght of soll

Cohonslon

Angle of shoaring resistancoe(goenoral shoar) =
Angle of shearing rosistanco(Local shoar) @'=

Safoty factor

Effoctivo Surchargo of Soll above Footing Baso

 projoct: Sub goll nvostigation for the Construction of s susris ses v, i Thas s atvencan)
[_wihors
SAFE DEARING CAPACITY CALCULATIONS on SHALLGW FOUNDA Toms

TYPE OF FOOTING : SQUARE FOOTING
MM“V#"A’“"“»‘W U

[Lericimarima’]

o SAIOTAD i-a-qw&"»’

- st

L= 1.9 1
f» 1.90 1y
e 360 m
W 0.50
You ™ VTA T
T 30 T
14.007
A8 (Tar/” (215" 1arng)
F= 2.00
q= 2.6A Tim’

o of sol = Clay mixed with 8and
Modo of faluro = Combined (GSF & LEF) Bhear Failure
Ground Wator Tablo lovel (Assumed for worst Case - at the
i R ( 0m FromHGL
The Bearing Capacity Factors aro Givon by the following oquations
For GENERAL SHEAR FAILURE
Ng = tan? (46° + @/2) (0 ™) = o
Ne= (Ng -1) Cot & = L
for Ny=2(Ng+1)tan @ = e
LOCAL 5HEAR FAILURE
NG = tan’ (480 ¢ 12) (0 ™) = 40
Nc= (Nq -1) Cot @ . o
Ny = 2 (Ng +1) tan . Bl
P Ky
A74RV ;i«
| S «'f?///r'?/d":: )
X i A
L‘ e A #4110 L :




=

gnape of Footing Se Sq Sy SQUARE FOOTING
.__-——_-7
coNTINUOUS STRIP 1.0 1.0 1.0 S.-
FOOTNG [ 1.300
FOOTING 13 1.2 08 S, .
saue ) 1.200
/
CECTANGULAR | 440281 | 1+02BL |  1-04BL S..
FOOTING Yy = 0.800
_|1+0.2D,/Bxtan (45 +@/2)=
dc-|! ' ( 2 1614
= <10° =
dq=dv_ 1 for @’<10 000
N
dq = dv =|1%0.1 D,/Bxtan(45°+@'/2) for @'>10°= -
The Inclination Factor
r iC=|Q= 1‘01’90)A2 = 100 iv= 1‘0/@)"2 1.00

a=Inclination of the load to the vertical in degress = 0
( (cxNexScexdexic) + (qx(Nq -1)xSqxDaxlq) + (0.5xvaxNnynyyxlny‘)+

Net Utimate Beziring Capacity.qd (2/3) (cxN'cxScxdexic) + (gx(N'q -1)xSqxDaxlq) +
- (O.SxBxny'nynyvnyxW))l"Z
= 60.63 T/sq.m

SAFE BEARING CAPACITY :

$8C=qd /Fs= 20.21 T/sq.m or 198.25 kN/m’

SETTLEMENT CALCULATIONS AS PER 1S-8009-(part-1) 1998

Q= Pressure, S,= Immediate settlement | = Influence factor
B =widh of foundation 1 = Poisson’s ratio E,= Elastic Modulus
Far, The Max Allowable
Clay mixed wi _ 2 Differential Settlement
. B 30625 KN/m for Sand & Gravel is
5 (or) E& 306250 tm’ 50mm and for
= Immed: . . .
Mmediate settement = Qs*B(1-1 ) |Es Silt & Clay is 75mm
= 0.95*20.21*(1 .5‘(1-0.25"2))/3062.5
57 0.0088 M
0.0088 x1000

gmm < 50 mm

\ Settlement =
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MATRIX CONSULTANCY
(;Go Tech. Consultants & Engineers

C
ect: Sub Soil Investigation for the Construction of RESIDENTIAL BUILOING at T
Name Ofl:rmladufa' West Taluk of Madurai District, huvariman
village
o B3R/ 202425 L__BHNO:Z ] L_CALCULATION -2

SAFE BEARING CAPACITY CALCULATIONS on SHALLOW FOUNDATIONS

TYPE OF FOOTING : SQUARE FOOTING

Length of fooing  (Assumed Value ) L= 150 m
geadh of footing ~ (Assumed Value ) B= 150 m
Foundation depth D= 360m
Comection Factor for Water Table W= 0.50

Unit weight of soil Y = 1717 T/m?
Conension "C"= 3.50 T/m?
Angle of shearing resistance(general shear) e 13.00°

Angle of shearing resistance(Local shear) 9=

8.75° (Tan" (213 * tang)
Sefety factor

F= 3.00
Eflective Surcharge of Soil above Footing Base q= 2.58 T/m?
Type of soi = Clay mixed with Sand
Mode of failyre = Combined (GSF & LSF) Shear Failure
m:z’:et;r Table leve! (Assumed for worst Case - at the 0m  FromNGL
MB%"“Q Capacity Factors are Given by the following equations
" GENERAL SHEAR FAILURE
Ng = tan’ (450 + 212) (e ™) = 3.26
Ne= (Ng-1) Cot @ = 9.81
Fo ALSH:: 2(Nq+1)tan @ = 1.97
RFAILURE
Nq=tan? (450, @'12) (e ™7 = 2.20
N'e= (Ng-1) Cot @ = 7.82
NY=2 (Nq +1) tan & - 0.99

B~
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Sq Sy SQUARE FOOTING
1.0 1.0 sc .
1.300
1.2 0.8 sq .
1.200
(CTANGULAR [ 44028 | 1+0.2BL 1-0.4B/1L S,
FOOTING 0.800
The Depth Factor
+0.2D,/Bxtan (45°+ @'2) =
d=|1 0.2 Dy ( 2'2) ol
J 0 -
dq=dv= 1 for @'<10 00
Ea—
0 J ' 0 =
dqﬂd\"' 1+0.1D,/Bxtan(45°+@'/2) for @'>10° = 50
The Inclination Factor
le=lgs| 1. ar0)2 = 1.00 Iye| 1-a/ap2 1.00
a= Inclination of the load to the vertical in degress = 0

( (cxNexSexdexic) + (gx(Nq -1)xSaxDaxlq) + (0.5xBxyxNyxSyxDyxlyxW')+

Yot Umato Bea_n'ng Capacity,ad (5/3) (cxN'exSexdexic) + (ax(N'q -1)xSaxDgxlg) +
- (0.5xBxyxN'yxSyxDyxlyxW'))/"2

= 62.77 Tlsq.m
SAFE BEARING CAPACITY :
BC=qd IFs= 2092 Tlsqm or 20527 KNIm?
SETTLEMENT CALCULATIONS AS PER 15-8009-(part-1) 1998
Q=
1= Pressure, S;= Immediate settlement | = Influence factor
Bay
Wdth of foundation M = Poisson's ratio E,= Elastic Modulus
o, The Max Allowable
Uay mixeq Differential Settement
with - 2
sand B 30625 kN/m for Sand & Gravel is
8| (on) E= 306250 Um’ 50mm and for
" mediate sefflement = 1*Qs*B(1-p 2)/ Es Slit & Clay Is 75mm.
= 0.95'20.92¢(1.5°(1-0.25"2))/3062.5
S¢ 0.0091 M
0.0091 x1000
Settlement = gmm < 50mm Hence SAFE
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ATRIX CONSULTANCY
Gis.gehc‘h. Consultants & Engineers

roject: SUb Soil Investigation for the Construction of RESIDENTIAL BUILDING at Thuvariman

“yameof P Madurai West Taluk of Madurai District.

lage In
wL son S TRE I [___BHNO:3 | |_CALCULATION -3
P
SAFE BEARING CAPACITY CALCULATIONS on SHALLOW FOUNDATIONS

TYPE OF FOOTING : SQUARE FOOTING

Length of footing (Assumed Value ) L= 150 m
greadhof footing  (Assumed Value ) B= 150 m
Foundation depth D= 3.60 m
Corection Factor for Water Table W= 0.50

Unit weight of sail Yoi = 1.958 T/m>

Cohension "C"= 2.20 T/m?

Angle of shearing resistance(general shear)

Q= 18.00°
Angle of shearing resistance(Local shear) 9= 12.22° (Tan™ (213 * tang)
Safety factor F= 3.00
Effective Surcharge of Soil aboye Footing Base q= 3.45 Tim?
Ty of o = Clay mixed with Sand
2:; gf vf:ilure = Combined (GSF & LSF) Shear Failure
P Ie:;)r T:ble level (Assumed for worst Case - at the 0m FromNGL
¢ Bearing Capacity Factors are Given by the following equations
"OENERAL sHEAR FAILURE
Nq = tan? ( 450 + B12) (e ™"?) = 5.26
Ne= (Ng -1) Cot @ = 131
Frige SH::;: (Na+1) tan g = 4.07
AILURE
Vo= tar? (450, @12) (e ™7y = 3.04
Ne= (Na-1) ot g = 9.40
= 1.75
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r

I"Qs*B(1-p?)/ Es
0.95'21.87*(1.5°(1-0.2542))/3062.5
S=

0.0095 m

0.0095 x1000

Settlement = 10 mm

The Shape Factors
pape of Footing S. S, S, SQUARE FOOTING
ONTINUOUS STRIP 1.0 1.0 1.0 Sc:=
FOOTING 1.300
—
. 1.2 08 Sq-=
SQUARE FOOTING 13 q 2t
|
RECTANGULAR | 1i00B1 | 1+028BL | 1-04BL S,-
L’FﬂNG 0.800
The Depth Factor
d.-{1+02 Dy/Bxtan (45°+@'12) = 1,661
dq=dy= 1 for @'<10° = 1,000
dg = dy < 1+0.1D/Bxtan(45°+@12) for 3>10° = 1330
The Inclination Factor :
ic=lg=| 1-amoy2 = 1.00 iy={ 1-a10)2 1.00
a = Inclination of the load to the vertical in degress = 0
( (cxNexSexdexic) + (qx(Ng - -1)xSqxDaxlq) + (0. 5xBxyxNyxSyxDyxlyxW')+
Net Ultimate Bearing Capacity,ad (7/3) (cxN'exSexdexic) + (qx(N'q -1)xSqxDaxiq) +
= (0.5xBxyxN’ yxSyxDyxlyxW'))/"2
= 65.60 Tisq.m
SAFE BEARING CAPACITY :
SBC=qd /F.s= 21.87 T/sq.m or 214.52 kN/m’
SETTLEMENT CALCULATIONS AS PER IS-8009-(part-1) 1998
Q, = Pressure, S;= Immediate settlement | = Influence factor
B = width of foundation i = Poisson's ratio E= Elastic Modulus |
For, The Max Allowable
Clay mixed with Sand Es= 30625 kN/m?2 Differential Settleme'nt
E- 2 for Sand & Gravel is
(o0& 3062.50 Um 50mm and for
S;= Immediate setlement =

Silt & Clay is 75mm.

< 50 mm
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Report No. 85 | RB | GMC / 2024-25 Dt. 26.06.2024 Sub Soil Investigation Report
construction of RESIDENTIAL BUILDING at Thuvariman
village in Madurai West Taluk of Madurai District.

BOREHOLE -1 SITE PHOTOS:
N g

GEOMATRIX CONSULTANCY

\« ’/// (An 1S0-17025: 2017, NABL Certified Firm )
% | madural,Ph 75980 31360
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TY
A ROPOLIT AN DE VEI OPMEN [ AUT HORI
CMNNM it No.l, Gandhi Irwin Road,

‘Th alumuthuNatnmjun Building',
M ‘ Egmorc, Chennai-00 00 008,

BOFESSIONAL REGISTRATION CERTIFICATE

This is to certify that the Thiru. K. GANAPATHI has enrolled as

.Technical Engineer (RGTE) with Chennai Metropolitan

Registered Geo
who has the quuhﬁcatxon of ML.E.,(Soil

Development Authority (CMDA)
Mechanics & Foundation Engg.)., and expericnce in the relevant ficld for

6 years.

He has been given the Registration No. GTE/2019/04/022 Rencewed on
23.04.2024. He shall be required to comply with the duties and responsibilities
prescribed by the Government of Tamil Nadu in Part-V, “Registration of
Professionals”, Tamil Nadu Combined Development and Building Rules, 2019
approved vide G.0.(Ms) No.18 MAWS (MA1) Dept. dated 04.02.2019.

This Registration is valid upto 22.04.2029.

,,,,,,, (A. MEGANATHAN)
Superintendent
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v/ our services doesn't just end there
,,/7'4—

Buying & Selling Services

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

Legal & Documentation Services

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

Property Development & Approvals

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

NRI & Investment Services

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

Compliance & Special Services

V Demolition, Vaasthu checks, regularization of unauthorized
buildings, and office space solutions.
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v/, empowering your real estate decisions
with smc:rt/t/o/g,l__'_s,

Property Valuation & Cost Estimation

“ Guideline Value, Apartment Composite Value, Stamp Duty & Registration Fees
Calculator, Building Value Calculator, Capital Gains Calculator, Area Unit
Converter, Length Unit Converter

Ownership, Compliance & Legal Verification

V Encumbrance Certificate (EC) Search, Find Your SRO, Temple Property
Check, WAQF Property Check, View Patta/Chitta, View FMB, Patta
Analyzer, EC Analyzer

Zoning & Land Use Analysis

V Land Use Zone Finder, CRZ Zone Check, Aquifer Zone Check, CBA Check,
EWS Check, Road Width Check, Proposed Road Widening Check, FSI
Calculator

Property Documentation & Workflow Tools

\/ Forms & Templates, Document Generator, Document
Translation, Dictionary

Vastu & Property Management Tools

V Home Vastu Shastra, Plot Vastu Shastra, Property
Management
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Verified ¢/ RealEstate”

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

3/350/2 Mettukuppam, hello@verified.realestate
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Chennai, India www.verified.realestate
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