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Time lnstitute foi Materials Testing
argr Efuq{d #-vrt'; *'ftq

Soil & Structural Consultant, C0nstruction Mal8rials Testing Lab

, tLE , (Stud E'Eg ') 
Ph'D''

Fac!:t/ Nl'f lnchl

To

Mrs. AL. Meenal,

Priyanka Towers,

T. S. No.27l28, Ward no: l,

Block no: 6, Zone. V,

Near Subramania Nagar,

Pandamangalam,

Trichy City Corporation.

REPORT ON SOIL INVESTIGATION

(Ref: Tll!4El12l SOIL TEST/ AUGUST 2023)

Sub: soil lnvestigation for construction of Residential Apartment Building at Pandamangalam,

Trichy - reg.,

Ref: Based on lefter dateci: 04.08.2023

It is proposed to construct a Residential Apartment Building at Pandamangalam, Trichy' A

detailed soil investigation was suggested for estimating the safe bearing capacity of the soil, so

that suitable type of foundation can be decided for the proposed structure. Time lnstitute for

lvlaterials Testing (TIME) has baen requested to undertake the soil investigation at the proposed

site. The study was carried out by TIME between 05.08.2023 & 06.08.2023. This report presents

complete investigation data and discusses the results tc recommend the bearing capacity values

at different depths for the proposed structure.

Section 2 describes the soil profile and bore log dstails of trvo exptoratory bore hole. Section 3 of

this report givas the Grain size distribution curves and its analysis. Section 4 of this report

presents the calculateC safe Bearing capaci\' values of soil at various depths Section 5 of this

report reviews the test results and the recommend.rd safe bearing capacity values fOr design of

foundataon. Secticn 6 of this report presents the Soil sample photos. Section 7 of this report

presents site photo
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1.1 lntroduction:
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Report on soil investigation for construction of Residential Apartment Building

at Pandamanoalam. Trichv

I ti a on Pro mme Procedure and Data:

lnvestigation was carried out in two location at the site through exPloratory bore hole. Soil

samples were collected from bore hole at different depths for conducting laboratory test.

Standard Penekation test was conducted at regular intervals and 'N' values were recorded.

Undisturbed soil samples were collected and were preserved and transpo(ed to the laboratory

for detailed identification tests. Based on the field and laboratory tests on the samples

collected, the results are furnished in this report.

Bore hole was always kept full with the drilling mud so that a positive head is maintained in the

bore hole thus preventing any disturbance to the soil within the test zone.

The field tests included Standard penetration test, Disturbed and undisturbed soil sampling,

identification of different soil layers, Ground water table observation, complete logging of the

bore hole, etc.

Laboratory investigation consisted of classification tests like grain size distribution analysis,

determination of specific gravity etc. Unconfined Compression test and Direct shear was

conducted on preserved soil samples. All the field and laboratory tests were conducted

according to the procedures stipulated in relevant lS codes.

2Institut e for Materials Testing, Trichy

An exploratory bore hole was advanced from the existing ground level using truck mounted

rotary drilling techniques supplemented by Betonies mud circulation. This drilling procedure

with mud circulation is found most suitable for making exploratory bore hole. The mud

circulation was employed through the drill rods and letting it out though the side jets provided in

the cutting tool thus preventing any disturbance at the bore hole bottom. Mud circulation was

used to stabilize the sides and the bottom ofthe bore hole, and then to bring the soil cuts to the

surface. lt is important to note that the mud jet is not used to cut the soils as in the case of

wash boring technique. Use of drilling mud will also help in preventing the disturbance to the

soil at the bore hole bottom during drilling operations Diameter of the bore hole is about

150mm.





Sub soil Profile

The original ground level in the presently investigated area was plain terrain

Bote Hole 1:

Thesoilbelowtheexistinggroundlevelisclay,Thislayerisextendedupto2.4mdepth.Sand

withclaymixedexistsfrom2.4mto2,gmdepth-Clayexistsfrom2,gmto5.2mdepth.Sand

exists from 5.2m to 5.7m depth' Below which clay exists from 5 7m to 6m depth from the

existing ground level. The soil stratification and its variation under present investigation are

availableinborelogdetails,The.N,Valueisprogressivelyincreasingtowardsdepth,duetothe

soil stratification.

vlewo f Fie ld and Laborato Results:

Ground water table exists at 4.5m depth from the ground level during the soil investigation

Shear Strength

Standard Penetration test blow counts'N' is measured at different levels in the bore hole

Mainlythese.N,valuesareusedtoassesstheshearstrengthofdifferentSoillayers.

ive lavers: The classification of 'N'values In moderate to high plasticity medium clay
Cohes

deposits developed by Tezaghi is used for estimating the unconfined compression streng

anduntrainedshearstrengthofclayandsandyctaylayers'Theconsistencybetweenthe

th

N

I

valuesandtheliquidityindexvaluesisreviewedwhileassigningundrainedShearstrengthfor

soft to medium clay layers.

Non - Cohesive Lavers; The sand layers towards depth are of residual type and Suitable

modifications are made to take care of the presence of plastic fines in the residual soi

conventional method of estimating the angle of shearing resistance O corresponding to the

relative density and the grain size distribution as per the classification suggested by Peck and

suitably modified by the R.K. Hough to account for the influence of grain size distribution is

adopted here

3rme Institute for Maierials Testing, Trichy
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Reporl on soil inYestigation for construclion of Residential Apartment Building

at Pandamanoalam. Trichy

Bore Ho-le 2:

The soil below the existing ground level is clay This layer is extended up to 4 8m depth Below

whichSandexistsfrom4.8mto6mdepthfromtheexistinggroundlevel.Thesoilstratification

and rts variation under present investigation are available in bore log details The 'N' value is

progressively increaslng towards depth' due to the soil stratification'

Ground Water Table
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Report on soil investigation for construction of Residential Apartment Building

soil samples were tested as per relevant procedure in lS codes' The following

are evaluated.

NaturalMoisturecontent:ThistestisConductedinalldisturbedSamplestofindthe

water content in soil samples as per lS 2720 (Part 2): 1973

Specific Gravity: This test is conducted in all disturbed soil samples to find specific

gravity of soil as per lS 2720 (Part 3): 1980

3) Oensity: This test is conducted in all disturbed soil samples to find Bulk density and Dry

density of soil as per lS 2720 (Part 8): '1983

4) Sieve Analysis: This test is conducted to identify and classify the samples as

per lS 2720 (Part 4) : 1985

5) Direct Shear Test: This test conducted in coarse grained soil to fine the angle of

shearing resistance ofthe soil as per lS 272O (Part 13):1986

Recommended Safe bearinq capacitv values at different depths

2)

Safe Bearing CaPacity (Um'?)Depth (m)Bore Hole

220
1.50

3.393.00

LOt+4.50

5.946.00

BH-1

)ql
1.50

4243.00

13.594.50

10 qa
6.00

BH .2

4
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Report on soil investigation for construclion of Residential Apartment Building

at Pandamanqalam, Trichv
E

3

4

scope of foundation is purely the decision of the structural engineer. However, the

ng suggestion are furnished for your reference

Under Deeper foundation, it is only Pile foundation

Under which condition we can prefer Open foundation or Pile foundation?

5. ln general, to have Open foundation for any type of loading via Light load iHeavy load

symmetrically spaced columns or unsymmetrically spaced columns it is preferable to

have SBC as 20Um2 and above at 3m depth and it should continue to increase as

proceed down, further it should not increase and decrease after 3m depth to satisfy the

settlement criteria.

6. Based on the existing soil condition in this location all the above condition to provide

Open foundation is not satisfied.

7. Hence it is Suggested to provide cast in situ friction Pile foundation

8. The Pile load carrying capacity values like bearing resistance, Uplift force and Side

Thrust for various diameter of Piles upto 6m depth are presented herewith for your

reference.

5lnstitute for Materials Testing, Trichy

.t

I

.5 Conclusions:

tr, There are two types of foundation as Open foundation and Deeper foundation.

L. ,n0",. Open foundation, there are four types like lsolated, Combined, Raft and Mat

I Foundation'
I



m mended ile load ca ac Values

on the variation of the existing soil profile and usage of M25 grade of concrete, the pile

capacity has been calculated and presented as below

For Time lnstitute for Materials Testing

09th August 2023 t1 . t,
shn swamDr. B.N. K

6

Pile Dia.
(mm)

Depth
(m)

Bearing
Resistance

(tonne)

Uplift
Resistance

(tonne)

Bore Hole
no.

Lateral
thrust
(tonne)No.

S

400 13.8 2.1

450 15.8 11.7 2.4

500 17.9

1

BH-1

&

BH .2

600

6

22 1 '15.8 3.2

lcr

.Gt!

t it

-t

lnstitute for [laterials Testing, Trichy

Report on soil rnvestigation for constructron of Residential Apartmenl Building

at Pandamanoalam- Trichv
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Time lnstitute for Materials Testing
Soil Division,

#25, Sanjeevi Nagar,
Trichy- Chennai Byepass road, Trichy - 620 002.

Phone: 0431 2401326
Fax: 0431 2401596

Email: tmaterialstesti .co.in

Annexure - B

S PECIFIC GRAVITY TEST
(As per lS 2720 (Part - 3) - '1980)

Hole No.

Soil investigation for construction of Residential Apartment Building

at Pandamangalam, Trichy

1

3m

Specific gravity of Fine Aggregate = 2.61

Trial
Bottle Wt
(W1)gm

Bottle + Sample
(w2) sm

Bottle + Sample +

Water (W3) gm
Bottle + Water

(w4) gm Specific Gravity

32O1 92.2 117 .6 80.8 2.614

2 32.6 91.8 117 .4 808 2.619

3 32.6 o{ ? 117 .0 80.8 2.609

iroject Name



Time lnstitute for Materials Testing
Soil Division,

#25, Sanieevi Nagar,
Trichy- Chennai Byepass road, Trichy - 620 002.

Phone: 043'1 240'1326
Fax: 0431 2401596

Email. tmaterial

DENSITY CALCULATION

Soil investigation for construction of Residential Apartment Building

at Pandamangalam, Trichy

1

3m

oo.co. rn

Annexure - C

i,,*
Name

bre Hole No.

)epth

Sl. Nc. Description Reading

1 Weight of Empty Box (grl]) 630.00

2 Weight of Box + Soil (9m) 792.50

3 Weight of Soil (gm) 162.50

1 Volume of Box (cm3) 90.00

5 Bulk Density (gm/cm3) 1 .81

6 Weight of Container (gm) 23.70

7

Weight of Contaaner + Wet Soil
(sm)

-Weigfrt of Container + Dry Soil
(sm) 41.50

9 Moisture Content (%) 20.22

10 Dry Density 1gm/cm3) 1.50

Resu lt

Bulk Density of Soil = 1.81

Dry Density of Soil = 1 .50

-r-

45.10
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Time lnstitute for Materials Testing
Soil Division,

#25, Sanjeevi Nagar'

Trichy- Chennai Byepass road, Trichy - 620 002.
Phone: 0431 2401326

Fax: 0431 2401596
odt E

Name

Email: tmate

POROSITY & VOID RATIO

Soil investigation for constrtrction of Residential Apartment Building

at Pandamangalam, TrichY

1

3m

0.73

oo.co. in

Annexure - D

roject

I
hre Ho

sPth

le No.

Sl. No.

1.50
1

zotSpecific gravity (G")2

Porosit o/o

1-( 1 .50/2 61 )) x 1O0 = 42.52

42Porosi (%

1-n)Void Ratio, (e)

o.42521 1-0.4252

Void Ratio4

Description Reading

Dry Density Yd (gm/cm3)

(1 - (Yd/Gs))'100
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Time lnstitute for Materials Testing
Soil Division,

#25, Sanjeevi Nagar,

Trichy - Chennai Byepass Road, Trichy - 620 002.
Phone: 0431 240'1326

Fax: 0431 2401596
Email tmaterialstestin hoo co.in

FINENESS MODULUS TEST
2720 Pa -4 - 1985

Soil investigation for construction of Residential Apartment Building

at Pandamangalam, TrichY

1

1.5m

Proiect Name

Bore Hole No.

0ePth

Annexure - E

Sieve
<ize (mm)

Weight
retained

Cumulative Weight
retained (qm)

Percentage cumulative
weioht retained (qm)

Percentage of passing

10 0 0.0 0.0 100.0

475 0 0.0 0.0 100.0

2.30 0 0.0 100.0

1 .'18 t_J 1.3 t_J 98.7

0.6 lo ?o 39 96.1

0.3 32 7.1 7.1 929

0.15 1 9.6 19 6 80.4

0.0 75 1 3.9 33.5 665

Pan 66.5 100.0 100.0

Based on Gradation Curve, the percentge component of each materials in the soi I sample obtained are as follows (As

0

Coarse Sand o/o\ 1.3

Medium Sand %

Fine sand % 26.4

Silt & Clay % 66.5

IttI
II

I Il
LI I

l I
LI !

II L
I I

II
L Llr
IIL

I 1rtl
Itl

-rl-rr L

tltt
!

I I

f

--+- 1.5m

Grain Size Distribution Curves
120

100

60

40

10
0.01

80

20

0

o l Sieve size (mm) 1

per lS '1498 - '1970)

0.0

00

-+-F_tl++-
+l 
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o
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o
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o)o
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Gravel (%)
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Time lnstitute for Materials Testing
Soil Division,

#25, Sanleevi Nagar,

Trichy- Chennai Byepass road, Trichy - 620 002.

Phone 0431 2401326
Fax: 0431 2401596

fua{rt is EI€tl€$'

1

6m

08.08.2023

m

e of Test

Trial 1

Normal Stress: 0.5 kg/cm2

Norizontal
aauge
Reading

0

50

100

150

200

250

300

350

400

Trlal2

No.mal Stress: 1 kg/cm'?

Horizontal
Gauge
Reading

Proving
Ring
Reading

Shear
Deforma
tion

Shear
Stress
(kg/cm'?)

0 0 000 0 000

5C 050 0 190

100 37 0 213

150 40 1.50 0.230

200 42 200 0 241

250 45 0 259

300 0.287

350 54 3.50 0.310

400 5B 4.00

450 62 450 0.356

500 5.00 0.379

550 71 0 408

L.C. Of Dial Gauge 0.002

Proving ring Constant 0.206996

Area of the specimen 1cm2) 36

Trial 3

Normal Stress:'1.5 kg/cm'?

Horizontal
Gauge
Reading

Proving
Ring
Reading

Shear
Detorma
tion

Shear
Stress
(kg/cm'z)

0 0 0.00 0 000

77 050 0.443

100 B1 1.00 0.466

150 B4 1.50 0.483

200 2.00 0.494

250 90 0.517

300 93 300 0.535

350 96 350 0.552

400 100 4.00 0.575

450 103 4.50

500 107 500 0.615

550 110 550 0.632

600 113 600 0.650

650 117 650 0.673

120 7.00 0.690

Email: tmaterialstesting hoo.co. in
Annexure -

0.132 )

29.15 "

Direct 5hear Test

E

-c

1.50

7.20

0.90

0.60

0.30

0.00

o.0o 0.25 0.50 0.75 1.OO 1.25 1.50 17s 200

Normal Stress (kg,/cm'z)

O= tanl ( 0.690

Angle of Shearing Resistance (0)

Shear
Deforma
tion

Shear
Stress
(kg/cm'z)

Proviog
Ring
Reading

0 000000
0 0520s09

0 0531.00

1.5013

2.00 0 08615

2.50 0.09811

0.10919

0.12121

0.1324.0023

(tgicm'1)
Shear StressProving Ring

Reading at failure

Normal

^9"" 
-(Kq/cm')

0.'l 32050

711.0cf 0.6901201.50

Shear Deformation Vs Shear Stress

0.00 2.oo 4.00 6.00

Shear Deformation (mm)

0.700

0.600

E

-c

0.500

0.4cc

0.300

0.200

0.100

0.000

6.00

0.800

t

Hole

Direct Shear Test (lS 2720 - Part 13 -'1986)

1.00

2.50

3.00

66

5.50

',

a...--

0

11

0 075

3.00

3.50

50

86

0.592

700

0.408



Time lnstitute for Materials Testing
Soil Division,

#25, Sanjeevi Nagar,
Trichy- Chennai Byepass road, Trichy - 620 002.

Phone: 0431 2401326
Fax: 043'l 2401596qdri'

Email: tmaterialstesti ahoo.co.in

NATURAL MOISTURE CONTENT
(As per tS 2720 (Part - 2) - 1973)

Soil investigation for construction of Residential Apartment Building

at Pandamangalam, Trichy

1

3m

Natural Moisture Content = 20.27

Ioject Name

bre Hole No.

ppth

Trial

2

3

Water Content (%)

= (W3-W1f 100

Wt of Dry Soil
(Wr=WrW)
gm

Wt of Water (Wi

= Wr-W:) gm

Wt of
container
+wet soil
(wr)gm

Wt of container +

Dry soil (Wr) gm

Wt of
container
(w) sm

20.2217 .83641.5045.1 023.70

23.5 20.434.846 0050.8022.50

20.1527 .347 1052.6019.80

Annexure - A

1



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

Buying & Selling Services

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

Legal & Documentation Services

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

Property Development & Approvals

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

NRI & Investment Services

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

Compliance & Special Services

our services doesn’t just end there
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