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Project

Project Reference

Owner

Type of Struclure

Location

Scope

Test conducted

FINOINGS

Soil at shallow depth

Hard stralum

Ground water table

SUMMARY

Construction of Residential Apartment Building ABC Tulip Stitt Parking plus tive

Floors containing 20 units at M/s. ABC Property Developers, T.S. No. 7212,

Pandamangalam Village, Fathima Nagar, Woraiyur, Trichy

Time /27l Soil Tesl I May 2024

M/s. ABC Property Developers, T.S. No. 7212, Pandarnangalam Village,

Fathima Nagar, Woraiyur, Trichy

R.C.C. Framed construction

Fathima Nagar, Woraiyur, Trichy

Geotechnical investigation for the entire area of construction

Two explanatory bore hole up to 4.5m & 6m depth was made and conducted

standard penetration tests at every 1.5m depth. The undisturbed soil samples

were collected at every '1.5m depth for laboratory test.

Fine sand with silt mixed exists up to 2m depth

Medium Rock exist between 3.8m to 4.5m depth in bore hole 1 &

Weathered rock exisls between 5.5m to 6m depth in bore hole z

Ground water table was not encountered during investigation up to 6m depth

0r.5. Senthamil Kumar,ME,Ph D,tlcs, MlEl

Reginered ceotechnical Engineei ' t{0. 0o{RGTE/2024

703, Plot No.29, o.M.8aioo Nagar,

Near New Bus Stand, thaniavur' 613 005

.

Cell : 9443976090 Email : senthamilkumar@Yahoo co ln
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ltt0"tlI
Time lnstitute for Materials Testing

asr Efuqa ff vrtq iftq
Soil & Structural Consultant, Construction Materials Testing lab

lS0-17025:20(7

B.N. Krishnaswami, M E.. {srucr ETs.) ph.D.

Fomor Faculty. NII Tichy

May 14, 2024

To

M/s. ABC Property Developers,

T.S. No. 7212,

Pandamangalam Village,

Fathima Nagar,

Woraiyur,

Trichy

REPORT ON SOIL INVESTIGATION

(Ref: TIME/27I SOIL TEST/ MAy ZO24)

sub: soil lnvestigation for construction of Residential Apartment Building at Fathima Nagar,

Woraiyur, Trichy - reg.,

Ref: Based on letter dated: 08.05.2024

'1.'l lntroduction:

It is proposed to construct a Residential Apartment Building at Fathima Nagar, woraiyur,
Trichy. A detailed soil investigation was suggested for estimating the safe bearing capacity of
the soil, so that suitable type of foundation cen be decided for the proposed structure. Time
lnstitute for Materials Testing (TIME) has been requested to undertake the soil investigation at
the proposed site. The study was carried out by TIME on 09.05.2024. This report presents

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

at different depths for the proposed structure.

section 2 describes the soil profile and bore log details of two exploratory bore holes. section 3

of this report gives the Grain size distribution curves and its analysis. section 4 of this report
presents the calculated safe Bearing capacity values of soil at vanous depths. section 5 of this

report reviews the test results and the recommended safe bearing capacity values for design of
foundation. section 6 of this report presents the soil & Rock sample photos. section 7 of this

report presents site photo

Dr.S. Senthamil Kumar,ur,Rh,D,FlGS, MlEl

Rpsrnered Geolechnical En8ineer - No' o0URGTE/2024

703, Plot N0.29,0.i,. Raioo Nagar,

Near New Bus Stand, Thanjavur - 613 005'

Cell :9443976090 Email: senthamilkumar@Yahoo co in

# 25, Sanjeevi ilagar, Vinni Gardens, Trichy . Chennai Bye Pass f,oad. Trichy - 620 002. Tel: + 9f 431 2401326,

iitob: + 9l 94433 27936 [mail :tmsle]ialslestingQyahoo.co.in, tmaterialstesting I egmail.com Web: www.timeinstituts.net



Report on soil investigation for Construclion of Residential Apartment Building

at Fathima Naoar. Woraivur. Trichv

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 of the bore hole, and then to bring the soil cuts to the

surface. lt is important to note that the mud .iet 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.

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.

Dr.S, enthamil Kumar,ME,Ph.D,FlGs, MlEl

Begitered Geotechnical Engineer - No. 001/RGTE/2024

703, Plot No.29,0.M. Raioo Nagar,

Near New 8us Stand,Ilanjavur - 513 005.

Cell : 9,143976090 Email : senthamill$mar.6yahoo.co.in

Time lnstitute for Materials Testing, Trichy 2

1.2 lnvestiqation Proqramme. Procedure and Data:

lnvestigation was carried out in two locations at the site through exploratory bore holes. Soil

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

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

Undisturbed soil samples were collected and were preserved and transported to the laboratory

for detailed identiflcation 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 vyith 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.



at Fathima Naoar. Woraiyur, Trichy

Sub soil Profile

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

Borg Holo 1:

The soil below the existing ground level is Fitted up soil. This layer is extended up to O.sm

depth. Fine sand with sill mixed exists from 0.5m to 2m depth. Clay with fine sand mixed exists

from 2m to 3.8m depth. Below which Medium rock exists from 5m to 6m depth from the existing

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

bore log details. The 'N' value is progressively increasing towards depth, due to the soil

stratification.

Bole Hole 2:

The soil below the existing ground level is Filted up soil. This tayer is el:tended up to O.5m

depth. Sand with clay mixed exists from 0.5m to 5m depth. Gravels exist from 5m to 5.5m

depth.. Below which weathered rock exists from 5.5m to 6m depth from the existing ground

level. The soil stratification and its variation under present investigation are available in bore log

details. The 'N' value is progressively increasing towards depth, due to the soil stratification.

Shear Strength

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

Mainly these 'N' values are used to assess the shear strength of different soil layers.

Cohesive lavers: The classification of 'N'values in moderate to high plasticity medium clay

deposits developed by Terzaghi is used for estimating the unconfined compression strength

and untrained shear strength of clay and sandy clay layers. The consistency between the N

values and the liquidity index values is reviewed while assigning undrained shear strength for

soft to medium clay layers.

D enthamil Kumar,ME,Ph.D,FlGs, MlElr.
Reginered Geotechnical EnBioeer - tlo. 00rRG[/2024

703, Plot N0.29,0.M. Rajoo Nagat

Time lnstitute for Materials Testing, Trichy Near New Bu5 stand, Ihanjavur - 61J w5.
Cetl : 9443975090 Email : senthmilkumar@yahoc.co.in

3

Report on soil investigation for Construction of Residential Apartment Building

1.3 Review of Field and Laboratorv Results:

Ground Water Table

Ground water table was not encountered during investigation up to 6m depth.



Reporl on soil investigation for Construction of Residential Apartment Building

at Fathima Naaar. Woraivur. Trichv

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 soil.

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.

Laboratorv Tests:

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

parameters are evaluated.

1) Natural Moisture Content: This test is conducted in all disturbed samples to find the

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

2) Specific Gravity: This test is conducted in all disturbed soit samples to find specific

gravity of soil as per lS 2720 lPaft 3): 1980

3) Density: This test is conducted in all disturbed soil samptes to find Butk density and Dry

density of soil as per lS 2720 (Paft 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 soit to find the angle of

shearing resistance ofthe soit as per lS 2720 (Parl13):1986

6) unconfined compression Test rhis test conducted in clay soil to find cohesion of

the soil as per lS 2720 (Part 10):1995

14h May 2024
nthamil Kuma[ME,Ph.D,FlGs, MlElD

Registe red Geotechni@l Engineer - No. 001/RGTE/2024

703, Plot No. 29, O.M. Rajoo Nagat

Near Netv Bus Sbnd,lhanjawr - 613 005.

Cell : 9443976090 Email : ssrdEmillumar@yahoo t ln

Time lnslitute for Materials Testing, Trichy 4
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BORE LOG DETAILS



Report on soil investigation for Construction of Residential Apartment Building

Fathima N , Woraiyur, Trichy

:09.05.2024 Ended on :09.05.2024

Project

Location

Started on

Depth of G.W.T

Type of Boring

Site Level

Nit

Calyx drillinq

: Equal to the road level

Lithology of Bore Hole

SPT Data

Graphical
representation
ot penetration
Resistance ('N'
Value)Depth below G.L.

(m)
Profile Soil Oescription

Depth
of SPT

(m)
0-l5cm l5-30cm 30-45cm

Filled up soil

0.5m - 2m
Fine sand with silt
mixed 1.5 3 5

2m - 3.8m Clay with fine
sand mixed 3.0 4 4 I

3.8m - 4.5m Medium rock 4.5 Rebound 55

0 20 40 60

\

\

\

Bore terminated at 4.5m depth from the existing ground level

flegistered Geotechnical EnSineer - [0. mVRGTV2024
703, Plot No. 29 M. Rajoo Nagar,

Near New Bus Stan ,lhanjavur - 613 Oos

o

d
9443976090 tnail: s

Time lnstitute for Materials Testing, Tdchy

enthamillumar@yahoo.co.in

Report on soil invesligation for Construction of Residential Apartmenl Building

at Fathima Nagar, Woraiyur, Trichy

-

2.2 BORE LOG DETAILS FOR BORE HOLE I

N Value

0 - 0.5m

5 t0

Cell :



: Report on soil invest igation for Construction of Residential Apartment Building

Fathima Nagar, Woraiyur, Trichy

09.05.2024 Ended on 09.05.2024

Project

Location

Started on

Depth of G.W.T

Type of Boring

Site Level

Nit

: Calyx drillinq

Equal to the road level

Lithology of Bore Hole

SPT Data

Graphical
representation
of penetration
Resistance ('N'
ValuelDepth below G.L.

(m)
Profile Soil Oescription

Depth
of SPT

(m)
15-30cm 3045cm N Value

0 - 0.5m Filled up soil

I I I 18

3 5 I 't30.5m - 5m

1.5

3.0

4.5

Sand with
mixed

I 14

5m - 5.5m Gravels

5.5m - 6m Weathered rock Rebound 50

IIIII

I

0 20 40 60

\

\

Bore terminated at 6m depth from the existing ground level

am umar,ME,Ph D,FIGS, MIEIfl egistered Geotechnical Engineer - lio. @ViGrE/2024

NearNew gus S

703, ptot No. 2
tan4 Tha

9, 0.M Rajoo Naga,
n,avur- 613 005

Time Institute for Materials Testing, Trichy

Celi 9443976090 tma il: sentha miltumar@Iahoo.co.in

7

Reporl on soil investigation for Construction of Residential Apartment Building

at Fathima Nagar, Woraiyur, T

2.3 BORE LOG DETAILS FOR BORE HOLE 2

0-15cm

4

6.0



Report on soil investigation for Construction of Residential Apadment Building

at Fathima Nagar, Woraiyur, Trichy

Natural Moisture Content:

The natural water content also called the natural moisture content is the ratio of the weight of water to

the weight of the solids in a given mass of soil. This ratio is usually expressed as percentage.

w = [(w2-w3]/(W3-W1)l x 100

Where,

Wr = Weight of container gm

Wz = Weight of container +wet soil gm

Ws = Weight of container +dry soil

Bulk Density:

The total, or wet, density of soil, r, is the ratio of the total mass of soil to its total volume and can be

defined as follows:

Y6g11= M / V

Where

M = Total Mass of soil

Vr = Total Volume

The soil dry density, b, is the ratio of the mass ofthe sorid phase of the soir (i.e., dried soil) to its totar
volume (solid and pore volumes together) and is defined as follows:

Y6ry= M6 / V5

Where

D amr I Kumar,ur,th D,FIGS, [4IEI
Reg;stered Geotechnical tnSineer - No. mVRGIt/2024

703, PIot No. 29,0.M. Raioo Nagar,
Near New Bus Stand, Thanjavur - 613 005

Time lnstitute for Materials Testing, Trichy

Cell : 9{43976090 Email ; senthamilkumar@yahoo.co.in

I

2.4 Summarv of Enqineerinq Geo Properties

Dry Density:

Mr = Total Mass of dried soil

Vs = Total Volume



Report on soil investigation for Construction of Residential Apartment Building

at Fathima Nagar, Woraiyur, Trichy

Specific gravity:

Specific gravity is the ratio of the weight of a given volume of a material at a standard temperature to

the weight of an equal volume of distilled water at the same stated temperature.

The specific gravity G of the soil = (Wu - Wr) / (W.- W){W3-Wr)l
Where

Wr = Weight of density bottle

Wz = Weight of density boftle + dry soil

W3 = Weight of bottle + dry soil + water at temperature

W = Weight of density bottle + Water

Void Ratio:

Soil void ratio (e) is the ratio of the volume of voids to the volume of solids:

6=(Vv)/(Vs)

VVhere

Vv is the volume of the voids (empty or filled with fluid),

Vs is the volume of solids.

Porosity:

Soil porosity (rl) , which is defined as the ratio of the volume of voids to the total volume of the soil
The porosity and the void ratio are inter-related as follows:

n= (l - (Yo,/c.))*l00

e=n/(1-q)&n=e/(1+e)
Where

Yd = Dry Density

G3 = Specific Aravity

ReSinered 6eo&chniGl Engineer - o.00VRGrE/2024
703, Plot No. 29, O.M Rajoo Nagar,

Near New gus Stand, Ihanjavur - 613 005.

Time lnstitute for Materials Testing, Trichy

Cell : 9&3976090 Email;sentha miltumar@yahoo.(o.in
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Report on soil investigation for Construction of Residential Apartment Building

at Fathima Nagar, Wora iyur, Trichy

Depth below G.L.
(m) Soil Description N

Cohesion
'c' (Um2)

Shear
Strength
'at' (in
degrees)

Bore Hole 'l

1.5 Fine sand with silt mixed 10 27 .88

3.0 Clay with fine sand mixed 8 3.49 27 .36

4.5 55

Bore Hole 2

1.5

Sand with clay mixed

'18 6.25 29.90

3.0 5.54 28.39

4.5 14 689 28.65

O,U Weathered rock 33 70

enthamil Kumar,ME,ph.D,FtGs, M,Et

Time lnstitute fo; Materia ls Testing, Trichy

R€gstered Geotechnicat Engineer - No. mVRGIV2024
703, plot No. 29, O.M. Rajoo Nagar,

Near New Bus Stand, Thanjavur - 613 005.
Cell : 9443975090 tmail : senthamilkumar@yahoo.co.in
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2.6 Shear Strenoth Parameters for Different lavers of Bore Holes 1 & 2

Bore Hole No.

Medium Rock

13

50
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GRAIN SIZE ANALYSIS



3.2 TEST REPORT ON SIEVE ANALYSIS OF SAMPLE

Bore Hde - 2 @ 1.5m to 4.5m

SIEVE SIZE
'1.5m Depth 3m Depth 4.5m Depth

'lO mm 100 100

4.75 mm 100.0 100.0 100.0

2.36 mm 96.8 96.5 95.8
'1.18 mm 91.9 9'1.3 90.3

600 micron 76.7 75.2 73.6

3OO micron 56.9

150 micron 44.3 43.6 42.1

75 micron 34.2 33.7

100

32.6

Description 1.5m Depth 3m Depth 4.5m Oepth

1.992Fineness rnodulus 2.049

Observation:

The irference from the graph shors rhat the sand with day mixed exists up to 4.5m depth.

Dr.S. Senthamil Kumar,ME,ph.D,Ftcs, MrEt
Registered Geoterhnical tngineer - N o. 00VRGIV2024

703, Plot No.29, O.M. Rajoo Nagar,

Near New 8us stand, Ilanjavur - 613 005.
Cell : 9/t43975090 Email : senthamilkumar@yahoo.co.in
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PERCENTAGE OF PASSING

54.8 s2.1

2.132

Time Ingitute tor Mderlals Teging, Tricfiy



3.1 TEST REPORT ON SIEVE ANALYSIS OF SAIIPLE

BoreHole-1@1.5m&3m

SIEVE SIZE
PERCENTAGE OF PASSING

1,5m Depth 3m Depth

10 mm 100 100

4.75 mm 100.0 100.0

2.36 mm 97 .7

'l .18 mm 94.2 94.7

600 micIon 88.8 90.6

30O micmn I 81.9l 85

150 micron 58.7 67.8

75 micron 23.4 48.9

Grain Size Distibution Curves
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DescIiption 1.5m Depth 3m Depth

1.553Fineness modulus 1.151

Observatim:

The in arenco frrom the graph *ro1ts that the frp sand with sitt mix€d exists at 1.5m depth and day wifi
fine sahd mixed eists at 3m dopth.

Dn
Re

Cell

enthamil Kumar,ME,ph D,FIGS, MIEI
gislered Geotechnjcl Enginee;- N; 00,/RGiEl2024

703, Plot No. 29, O.M. Rarjoo Nagar,
Near Nely 8us Stand, Thaniawr - 611005.

Time lns{itule for Matedals Teging, Trtcfiy

:9443976090 tmait senthamilkumar@yahoo.co.in
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Report on soil investigation for Construction of Residential Apartment Building

at Fathima Naoar. Woraivur. Trichv

4.1 Safe bearino caDacitv calculation on settlement and Shear

Safe Bearing Capacity calculations based on setflement consideration (SpT value):

Safe Bearing Capacity calculations for shallow foundation will vary based on the width of foundation

For example, in the case of lndividual footing such as isolated, combined etc., we are supposed to use

the formula as mentioned below. (Using Teng's Modified formula)

Q"" = 51.4 x (N - 3), (9i! !)' " 
R* , co

Net safe bearing capacity of soil (kN/m2)

(for 2.Scm permissible settlement as per Tezhagi and peck)

Correcled SPT values

\Mdth of foundation (m) (let us assume 2m)

Conection factor for water table level

Correction factor for depth of embedment

9na

N

B

R*

Ca

For Bore Hole 1 @ 3m depth SpT,N,Value = 8

qna = 51.4 x (8 - 3) x ((2 + 0.31t (2 x 2))2 x 0.S x 1 = 42.48 kNtm2

9n. = 4.24 l!m2

D hthamil Kumar,rilr,Ph.D,FIGS, MIEIr.
Registered Geotechniol Engineer - No. 0OV8GIV2024

703, Plot No. 29, O.M. Rajoo Nagar,
Near New Bus Stand, Thanjavur- 613 OO5.

Crll : 9443976090 Email : senthamillumar@yahoo.co.in

Time Institute for Materials Testing, Trichy
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4: CALCULATION OF SAFE BEARING CAPACITY

Where,



Repo( on soil investigation for Construction of Residential Apartment Building

al Fathima Naoar. Woraivur. Trichv

Safe Bearino Capacity calculations based on Unconfined ComDressi Test (UCC):

As P6r lS 6.03:1981

Net safe bearing capacity of the soil,

eurt = Q Nc Sc dc i" + q (No- 1) Sq dq iq + 0.5 B y N" S, d, i,W,

Where

Cohesion in Kgf/cm2

Bearing Capacity Factors

Shape Factors

Depth Factors

lnclination Factors

Effective surcharge at the bas€ level of foundation in Kgf/on2

vxd

Width of footing, diameter of circular footing in cm

Bulk unit weight of soil in Kgf/cm3

Correction faclor for location of water table

c

N", Nq, Nv

S", Sq, SY

d", dq, dv

ic, iq, h

q

B

Y

At 3m depth (Bore Hole 1), the Soil profile is Clay with fine sand mixed

tf

Applying these parameters in the equation No. 1

and Cohesion C

o
Nc

Nq

N,

9,rt

9utt

C N" Sc d" ic + q (Nq- 1) Srdo io + O.O B y N,S, d, i,W,
c N.scd" ic+ q (1- 1) Sqdq iq + 0.5 Byos,d,i.,w,
CN"S"d"i"+0+0

cNcs"d"i"

Dr.S. enthamil Kumar,ME,Ph.D,Ftcs, MIEt

0 (assumed)

5.14

1

0 (Zero)

3.49 (based on laboratory test)

ReE:5iered Geotechnical EnEineer- N o. 001/RGTE/2024

Time lnstitute for Materials Testing, Trichy

Cell :944397611!0 Eniil : senthamilkumar@yah.o .o.in



Where

Therefore gun

Applying factor of safety as 3

Then allowable bearing capacity

Qalbwauc =

s"

dc

Report on soil investigation for Construclion of Residential Apartment Building

al Fathima Nagar, Woraiyur, Trichy

Shape factor which is equal to 1

t+ o.zffJnt

t+ 0.2ff,{nil.(45+or2l

I .028 (hence considered the minimum value as 1)

I

(t + a/so)z
inclination of the load to the vertical in degree which is equal to zero

1

cNcscdcic

3.49x5.'l4x1x1x1
17.938 Um2

17.938 / 3

5.99 Um2

lc

o

ic

At l.5m depth (Bore Hole 1)

Proving Ring capacity 200k9 = 966.2 division

Area of the shear box = 6cm x 6cm = 36cm2

Normal Stress (kg/cmz) No. of Division

0.5 23

1.0 69

'1.5 115

Stress = Load / Area

= (200/966.2)'23- (1/36) = 0.132

a = tanr (0.661-0.132)
Dr, enthamil Kumar,tvtt,ph.o,Hcs, l,rrrr

ReSinered Geotechni@l Engine?l - No. 00URGTV2024
703, PIot No. 29,0.M. Rajoo Nagat

Near New Bus Stand,Ihanjavur - 613 005.
Cell : 9443976090 Email : senthamilkumar@y6hoo.co.in

Time lnstitute for Materials Testing, Trichy

= 27 .88"

17

Where

Safe Bearinq Capacitv calculations based on shear consideration (Direct Shear):

As Per lS 6403:1981

Stress

0.132

0.397

0.661



Net safe bearing capacity of the soil (for general shear failure as per lS 6403:1981)

qur c N.sc dc ic + q (Nq- l)sqdq iq+ 0.5 ByN,s,d,i,w'
Where

Report on soil investigation for Construclion of Residential Apartment Building

at Fathima Naqar, Woraiyur , Trichy

Cohesion in Um2

Bearing Capacity Factors (From Table 1 of tS 6403 - 19Bl)

Shape Factors (From Table 2 of lS 6,403 - 1981)

Oepth Factors

lnclination Factors

Effective surcharge at the base level of foundation in Um2

Width of footing, diameter of circular footing in m

Bulk unit weight of soil in Um3

Correction factor for location of water table

c
N", Nq, N,

Sc, Sq, S,

d", dq, d,

i", iq, i,

q

B

At 1.5m depth (Bore hole 1), the Soil profile is Fine sand with silt mix6d

Where

9r,tt

c
c Nc sc d" ic + q (Nq-,1) So do io + 0.5 B y Ny S,d, i,w,
0 (Since no Cohesion)

Therefore, qull q (Nq- 1) Sq dq iq + 0.5 B v N,S, d, i,W'

Bearino calculation throuoh shear densitv of soil 'Y'

There are two relationships of weight of soil to Volume of soil as

i) Total density or Bulk density

ii) Dry density

Dry Density

Total Volume of soil V

Yo = Wy'r'; Whereas Wr = Total weight of solids

Dr,S. Senthamil Kumar,ME,ph.D,nGt MrEr
Registe red Geotechnical tn8ineer - No. 00VRGTE/2024

703, Plot No.29, O.M. Rajoo Nagar,

Near New Bus Sland, thaniavur- 613 005.
Cell : 9443976090 Email : senthamilkumar@yahoo.co.in

Time lnstitute for Materials Testing, Trichy
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lf C = 0 (Since no Cohesion)

O = 27.88'(based on taboratory test)

Therefore Nc = 26.143;

Nq = 15'116;

N, = 17.512

Applying these parameters in the above equation

Therefore, Total Bulk density, Yt = Total Weight of soil



Report on soil investigation for Construclion of Residential Apartment Building

at Fathima Naqar, Woraiyur, Trichy

ln a particular case the total densltv will be known as saturated densltv, when the soil is saturated.

Another density of soil will be known as submerged or buoyant density, Yp when the soil is submerged in

water.

Yb = Yt-Y*

\Mere Y. = Density of water = 1 g/cc olI Um3

Mostly soils submerged in water are saturated

Hence Yuoy.nt = Y.., - Y*

Based on the abov-. equations,

'1.5m

Y"a - 1

Ybxd

= 1.8 Um3

So =$, =

do:: d' =

Here,

Therefore,

d

q

=1.8-1
= 0.8 x 1.5

= 0.8 Um3

= 1 .2 ttm2

Where

Applying in the above equation

9tn

Applying factor of s€rfety as 3

Then allowable beating capacity

Qn"

tq

o

iq

B

Shape factor which is equal to 1

7+ o14r{Na
B

1 (Minimum value of '1 can be taken)

inclination factor (1 - a/90)2
inclination of the load to the vertical in degree which is equal to zero
,|

Width of footing (2m)

0.5

q (Nq- 1) Sq dq iq+ 0.5 B Y N, S, d, i, W
1.2x(15.116 - 1)x 1 x 1 x'l + 0.5 x2 x 1.Bx1t.S12x 1 x 1 x 1 x 0.5

32.70lJm2

32.70 t 3
'10.90 Um2

Dr.S. Senthamil Kumar,ME,ph.o,rrcs, vrEr
Registered Geotechni€al Englneer . No. 00VR6T[/2024

703, Plot No.29,0.M. Rajoo Nagar,
Near New 8us Stan4ltanjavur - 613 005.

Time lnstitute for Materials Testing, Trichy
Cell:9443975090 Email

't9
senthamilkumar@vahoo.co.in
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RESULTS



Report on soil investigation for Construction of Residential Apartment Building

at Fathima Naoar. Woraivur. Trichv

4. Calculation of Safe bearinq capacitv of the soil:

Bearinq caoacitv of soil based on SPT values for BoreHolesl&24.2 Safe

Bore Hole No. Oepth (m) SPT value
Safe Bearing capacity of soil

KN/m2

BH-1

1.50 10 59.47 5.94

300 42.48 4.24

4.50 441 .84 44.18

BH-2

1.50 18 127 .45 12.74

3.00 13 84.97

4.50 14 93.46 934

6.00 50 399.36 20 0a

Dr.S AMiI Kumar,MEPh.D,HGS, MIEt

Bore Hole No,
Max.

Deformation
(Div)

Cohesion
(umt)

Safe Bearing
capacity of soil

(um')

BH-1 300 25 75 3.49 500

1.50 60 180 8.25 14.14

3.00 40 135 5.54 9.49BH-2

4.50 50 1F) 6.89 1 1.80

Time lnstitute for Materials Testing, Trichy
20703, Plot No. 29 O.M. Raioo Nagar,

Near New 8us Sta nd, Ihanjavur - 613 OO5.
Gll : 9443976090 tmail : senthamiltumar@yahoo.co.in

4.3 Safe Bearinq capacitv of soil based on Shear Failure Criteria:

Throuqh Unconfined Compression Test (UCC)

Um2

8.49

Depth (m) Max. Load
(Div)



Report on soil investigation for Construction of Residential Apartment Building

at Fathima Naoar. Woraivur. Trichv

Direct Shear test for Bore Hole 'l & 2

Bore
Hole No.

Depth (m)
Normal
Stress

(kg/cm'?1
Division Safe Bearing Capacity of

Soil (Um'z)

BH.1

1.50
0.5
1.0

1.5

23
69
115

27.88" 10.90

300
0.5
1.0
1.5

23
68
113

27.36" 15 55

4.50
0.5
1.0

1.5

24
85
146

35.05' 53.72

BH -2

'1.50
0.5
1.0

1.5

23

123
29.90" 13.55

300
0.5
1.0
'1.5

23
70
117

28.39' 17.53

4.50
0.5
1.0
1.5

23
71

118
28 65' 24.15

05
1.0

1.5

24
82
140

33.70' 57 .91

Dr, ml Ku f, ,Ph.D, EI

Time lnstitute for Materials Testing, Trichy

Reeistered Geotechniol Engi neer - No OOURGIU2024

703, PIot N0 29, O.M. Rajoo Nagar,

Near New Bus Stand, thanjawr- 613005'

cell :9443976090Email:senthamillumar@yahoo co in
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a
(in degrees)

6.00
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at Fathima Naoar. Woraivur. Trichv

4.4 Comoarison of fe bearinq caDacitv of soil throuoh S r and Settlement
consideration:

BH-2

1.50 14.14 13.55 12.7 4

9.49 17 .53

4.50 1 1.80 24.15 9.34

6.00 57.91 39 93

D mil Kumar,MEPh.0,F lcs, Mttr
Register€d 6eotechnical tngin e€r - No. 00VRGTE/2024

703, Plot No. z9, o.M. Rajoo Na gat,
Near New Bus Stand,Itanjavur - 613 005.

: senthamilkumar@yahoo,co.in

Depth (m)

Safe Bearing Capacity (Um2)

Shear consideration Settlement
consideration(ucc) (Direct Shear)

BH-1

1.50 10.90 5.94

3.00 5.99 15.55 4.24

4.50 53.72 44.18

Time lnstitute for Materials Testing, Trichy

Cell : 9443976090 Emait

22

Bore Hole no.

3.00 8.49
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at Fathima Naoar. Woraivur. Trichv

Considering the lesser value of the above, the Safe Bearing Capacity, values at ditferent depths are

Bore Hole Depth (m) Safe Bearing Capacity (Um'z)

BH-1

1.50 5.94

3.00 4.24

4.50 44.18

BH _2

1.50 12.74

3.00

4.50 9.34

b,UU 39.93

The above test data and findings are relevant and applicable only for the soil conditions existing at the
test site. Any change in the soil strata observed during excavation may be reported to the laboratory,
which will redefine the safe bearing capacity of the soil.

Dr. hamil Kumar,l,,te,eh.qncs, MtEl

Regislered Geoterhnical Engineer - No. mrRGTU2024
703, Plot N0.29,0.M. Rajoo Nagar,

Near New 8us Stand, Thanjavur- 613 005.
Cell : 9443976090 Email : senthamilkumar@yahoo.co.in

Time lnstitute for Materials Testing, Trichy

5. Result:

5.1 Recommended Safe bearinq caoacitv values at different deoths

recommended below:

8.49
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Soil Division,

#25, Sanjeevi Nagar,
Trichy- Chennai Byepass road, Trichy - 620 OO2.

Phone: 0431 2401326
Fax: 0431 2401596

Email: tmaterialstestinq@vahoo.co. in

Annexure - A

Project Name

Bore Hole No,

Depth

NATU MOISTURE CONTENT
(As per lS 2720 (Part - 2) - 1973)

Soil investigation for Construction of ReEidenfial Apartment Building

at Fathima Nagar, Woralyur, Trichy

1

3m

Natural Moisture Content = 19.7S

Dr.S. amil Kumar,ur,eh.D,FtGs, MtEtt

Trial
Wt of

container
(w)sm

Wt of
container
+wet soil
(wr) gm

Wt of container +

Dry soil (W2) gm
Wt of Water (Wg

= Wr-Wz) gm

Wt of Dry Soil
(wl=wrw)
gm

Water Content (%) =
(w3-w4).100

1 23 20 58.40 52.60 5.8 29.4

2 24.80 47 .10 43.40 3.7 18.6 19.89

21 .80 44.20 4.4 22.4 'r 9.64

f,egistered Geotechni6l En8jneer - o. 0OURGTE/2024
703, plot N0.29, O.M. Ra.ioo Naga4

Near New BusShn4 ftanjaw' - 6i OO5.
Cell : 9,143976090 Ema jl : sentham;lkumar@rdhoo.co. jn

'19.73

48.60
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#25, Sanjeevi Nagar,
Trichy- Chennai Byepass road, Trichy - 620 002.

Phone: 0431 2401326
Fax: 0431 2401596

Email: tmaterialstesting@yahoo.co. in

Annexure - B

Project Name

Bore Hole No.

Oepth

SPECTFtC GRAVITY TEST
(As per lS 2720 (Part - 3) - 1980)

Soil investigation for Construction of Residential Apartrnent Bullding

at Fathima Nagar, Woraiyur, Trichy

1

3m

Specific gravity of Fine Aggregate = 2.62

Dr.S. IKumar,ME,Ph.D,FiGS, MtEl
Re8istered Geotechnical tngineer - No. mrRGfV2024

703, Plot No. 29, O.M. Rajoo Nagar,

Near NewBus Stand,Ihanjavur - 613 005.

Cell : 9443976090 Email : senthamilkumar@yahoo.co.in

Trial
Bottle Wt
(wi)gm

Bottle + Sample
(w2) gm

Bottle + Sample +

Water (W3) gm Specific Gravity

1 32.6 91.5 117.2 80.8 2.618

2 326 92.8 80.8 2.629

3 32.6 117.7

,

Bottle + Water
(w4) gm

1 18.1

vl.z 80.8 2.626
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Annexure - C

Project Name

Bore Hole No.

Depth

Sl. No. Descri ption Readin s

1 Weight of Em pty Box (gm) 630.00

2 Weight of Box + Soit (gm) 797 .00

We ht of Soil 167.00

4 90 00

5 Bulk De m/cm3) 1.86

b Weight of Container (sm) 23.20

7
ght of Conta ner + Wet

58.40
Weignt of Cont-inEi+D[E6i-

(qm) 52.60

o Moisture Content 19.73

1.55

Result

Bulk Density of Soil =

Dry Density of Soil =

1.86

1.55

Dr.S. Senthamil Kumar,MEph.D,Ftcs, Mrr
Regi(ered Geotechnical Engineer - No. 00VRGTE/2021

703, Plot No. 29, O.M. Raioo Nagar,
Near New Bus Stand, Thanjavur - 613 005.

Cell : 9443976090 Email j senthamilkumar@fahoo.co.in

DENSITY CALCULATION

Soil investlgation for Construction of Residential Apaftment Building

at Fathima Nagar, Woraiyur, Trichy

1

3m

3 (qm)

Volume of Box (cm3)

(qm)

8

(o/"\

10 Dry Densitv (qm/cm3)
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Annexure - D

Project Name

Bore Hole No.

Depth

POROSITY & VOID RATIO

Soil investigation for Construction of Rssidential Apartment Building

at Fathlma Nagar, Woraiyur, Trichy

1

3m

Dr. Senthamil Kumar,ut,Ph.D,rtes, vtrt
Regirtered Geotechnical Engineer - No 00URGTV2021

703, Plot No. 29,0.M. Raioo NaBr,
Near New Bus stand,Ihanjawr - 6I] 005.

Cell r 9,143976090 Email: senthamilkumar@yahoo co.ln

Sl. No. Reading

I 1.55

2 Specific gravity (cs) 2.62

Poros 1- Yd/Gs -100

(1-(1 .s5t2.62)) x 100 = 40.83

Porosity (%) 41

Void Ratio, n/( 1-n)

0.4083(1-0.4083)

4 Void Ratio 0.69

Time lnstitute for Materials Testing

,r, ,"t#L?''nl'"'31;,
Trichy- Chennai Byepass road, frictry - OZO OiOZ.

phone: 0431 240.1326
Fax: 0431 2401596

i

I

Description

Dry Density vo (gm/cm3)

(o/o\

3
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Annexure - E

Project Name

Based on Gradation Curve, the percentge
per lS 1498 - 1970).

INENE MODU S TES
(As per lS 2720 (Part - 4) - 1985)

Soil investigation for Construction of Residential Apartment Building
at Fathima Nagar, Woraiyur, Trichy
1

1.5m

component of each materials in the soil sample obtained are as follows (As

Dr.S enthamil Kumar,ME,ph.o,FtGs , MIEI
Regine red Geotechnicat Engine€r - N0.001/iGTE/2024

703, Plot No.29, O.M. Rajoo N. gar,

i3 005Near New 8us Stan4 Thaniavur- 6
443976090 Email : senthamilkumar@yahoo.co.in

Sieve
size
(mm)

Weight
retained

(gm)

Cumulative Weight
retained (gm)

Percentage cumulative
weight retained (gml Percentage of passing

10 0 00 100 0
4.75 0.0 0.0 100.0
2.36 2.3 2.3 97 .7

3.5 5.8 5.8 94.2
0.6 11.2 88.8
03 6.9 1 8 1 1 8 1 81 .9

0.15 41 .3 41 .3 58.7
0.075 35.3 / b.b / b.b
Pan 23.4 100.0 100 0 0.0

I I-I I r _T.____--
_l I 1 I r r--r T------ ttI IT- r T_____-I- lI rIT

T ,J- ---r--__ttl
T tr r--
l I T-1-- I I

I 1_a T- _t IIII ', T_ _1 tlu I r r____--T -r-- JIII F T---IF T--- r r -r---'T-
II I r--r- ITI

-I 

I I T- _l I I
I I r r----T-r T-___-- / | I r- r T_____--l I ' T r---_r- ll I I T_____-r- II -r-r T.____-tr- I T-_TI r T -T--_r r- T r----T- l_ltl r -T---
I _IIlr --1- T_I T --r----r-t r-___- t T____--r T--- -t- r-

120

100

80

60

40

20

--+-'1.5m

Grain Size Distribution Curves

o)
.E
q,
o
o.
o
()
o)o
c(,
Io

o_

0.0't
10

0
o 1 Sieve size (mm) 1

Gravel % ) 0

Coarse Sand (o/o) 5.8
Medium Sand (%) 4a .)

Fine sand e/t
Silt & Clay (%) 23.4

Cell : 9

Bore Hole No.

Depth

58.5

00
0

1.18

11 .2

23.2

23.4
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nexure - F

Bore Hole ,|

Depth (m) 1 .5m

Date of Test

Trial I
Normal Stress: 0.5 kg/cm2

Horizontal
Gauge
Readlng

Proving
Ring
R6adlng

Shear
Deforma
tion

Sh6ar
St ess
(kgy'cm'z)

0 0 0.00 0.000

50 0.50 0.052

100 1'l 1.00 0 063

150 1.50 0.075

200 15 2.00 0.086

250 0 098

300 19 0.109

21 3.50 0.121

400 4.00 0.132

Kumar,ME,Ph.D,
lEngioeer - No.00VRr

29,0.M. Rajoo Na

L.C. Of Dial Gauge 0.002

Proving ring Constant

Area ofthe specimen (cm2) JO

Trial 3

Normal Strcss: 1.5 kg/cm2

Horizontal
Gauge
Reading

Proving
Ring
Readlng

Shear
Doforma
tion

Sh€ar
Stress
(kg/cm2)

0 0 0.00

50 050

100 77 1.00

150 80 1.50 0.460

200 2.00 0.471

250 0.489

300 88 0.506

90 3.50 o.517

400 93 4.00 0.535

97 4.50 0.558

500 100 5.00 0.575

550 104 5.50 0.598

600 108 0.621

650 112 6.50 0.644

700 115 7.00

d,

il:se

g= tan'1 ( 0.661
Angle of Shearing Resistance 161 =

0.132 )
27 .58 .

T.ial 2

Normal Stross: 1 kg/cm2

Horizontal
Gaugo
Readlng

Proving
Ring
Reading

Shear
D€forma
tlon

Shear
Strgss
(kg/cm'z)

0 0 0.00 0.000

36 0.50 0.207

100 40 1.00 0.230

43 1.50

46 2.00

250 50 2.50

300 54 3.00

350 3.50 0.328

400 60 0.345

450 63 0.362

500 66 0.379

69 5.50 0.397

Normal
Stress
(Kg/cm'z)

Proving Ring
Reading at failure

StressShear
(kg/cm2)

eq 0.'132

Z.'1@ 69
Tri:d250

Reginered Ge

Near New
cell : 944397609

Shear Oeformation Vs Shear Stress

0.00 2-00 4.00 5.00
Shear Deformation (mm)

0.600

0.500

E

E

-c

0.400
ml

nnr

0.300

0.100

0.000

0.200

8.00

0.700

Em

u5

N

anlavur-
am:iturna r

1.50
00.c0.!n Direct Shear Test

E

E

q,

oE

1.20

0.90

0.50

0.30

0.00 <
0.00 0.25 0.50 0.75 1.00 1.25 1.50 L.75 2.OO

Normal Stress (kg/cm2)

13.O5.2024

Direct Shear Test (lS 2720 -Part13-'t986)

50

150 0.247

200 o.2u
0.287

0.3't0

57

4.00

4.50

5.00

550

I

0.206996

13

2.50

3.00

350

0.000

o.420

0.443

82

85 2.50

3.00

350

450

6.00

0.661

1 '15

0.397

0.661



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

Property Valuation & Cost Estimation

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

Ownership, Compliance & Legal Verification

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

Zoning & Land Use Analysis

Forms & Templates, Document Generator, Document
Translation, Dictionary

Property Documentation & Workflow Tools

Home Vastu Shastra, Plot Vastu Shastra, Property
Management

Vastu & Property Management Tools

empowering your real estate decisions
with smart tools
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