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2. SITE CONDITION AND EXPERIMENTAL PROGRAMME 

ech. 

CEGC 
Anna University 

Chennai-25 

The proposed site is located at Ward No. 52, zone V, Chetty Thottam, Chenna'a 
600 013. The site is a plain terrain. The total number of borehole locations has been 

decided as '4, as agreed by the Officials of Executive Engineer of TNUHDB, Division -I, 

Tondairpet, Chennai - 600 081 and the Professor cum Project Co-ordinator, Division of 

Soil Mechanics and Foundation Engineering, Department of Civil Engineering, Anna 
University, Chennai, such that these locations are coming well within the proposed 
construction area. The nature of field tests includes standard penetration tests, disturbed 

soil sampling through split spoon sampler, identification of different soil layers, retrieving 
of rock core samples, location of ground water table, complete logging of the borehole 
etc,. Laboratory investigation consists of classification tests such as grain size 
distribution, Atterberg limits, specific gravity and free swell index of soil samples. 

The boreholes were advanced from the existing ground level using rotary boring 

technique supplemented by bentonite mud circulation. Mud circulation was used to 
stabilize the sides and bottom of the boreholes and then to bring the soil cuts to the 

surface. Bentonite slurry would also help to minimize the disturbance of the soil at the 

bottom of the borehole while drilling operation is in progress. In general, rotary boring 
technique with bentonite mud circulation is found most suitable to make exploratory 

boreholes of diameter 150 mm (IS 1892 : 1979). During boring operation, borehole was 

always kept full with the drilling mud so as to prevent any disturbance to the soil within 

the test zone (Plate 1 of Annexure - 1). 

Standard penetration tests were conducted at every 1.0 m interval up to 6.0 m 

depth and thereafter 1.5 m interval in all the borehole locations. These SPT tests were 
carried out using Winch and Auto-trip free fall device for which the expected energy level 
is approximately 60% to 70%. The N value resulting from this procedure may be 
considered as Neo. Disturbed soil samples collected through the split spoon sampler were 
preserved and transported to the soil testing laboratory for detailed identification tests. 

During the progress of soil investigation at the proposed site, the site was monitored by 
the Professor of Division of Soil Mechanics and Foundation Engineering, Department of 
Civil Engineering, CEG Campus, Anna University, Chennai - 25. 
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3. REVIEW OF FIELD AND LABORATORY TEST RESULTS OF SOIL PROFILE 

All field and laboratory tests were conducted as per the Indian Standard Testing Chennaiz5 
procedure (SP 36 Part I: 1987 & Part II: 1988). All the field test results recorded in theo 

bore logs are illustrated in figures A-1 to A-4. The field N' values at different depths and 

samples colected at these depths are mentioned in the bore logs. Laboratory test results 
(index and engineering properties) of soil samples collected through split spoon sampler 
are summarized in table A-l to table A-4 of this report. 

3.1 

Figures 1 show the variation of SPT 'N' value of different soil layers with respect 

to depth in BH 1 to BH 4 of the proposed site. It could be seen from figure 1 that the 

variations of SPT 'N' values are almost uniform in all the four bore holes, indicating the 

homogeneity of soil layer (Plate 2 of Annexure - 2). 

1. 

2. 

3 

4. 

5. 

thech, 

Summary of Soil Profile in BH 1 to BH 4 Locations 

The top 3.0 m was filled with cemented debris with made-up soil in all four bore 
hore locations. 

Brown / Greyish Brown Silty Sand was found from top 4.0 m depth to 27.0 m depth 
in all four bore-hole locations with SPT 'N' value varying from 8 to 82. 
Greyish Brown weathered Residual Soil was encountered in BH 1 & BH 2 locations 
and Weathered Charnockite layer was observed in BH 3 and BH 4 locations in 28.5 
m depth with SPT N' values of >100. 
Greyish Weathered Charnockite layer are found from 28.5 m to 34.0 m in all four 

Bore-hole locations. 

CEGC 
Anna tUriversity 

The ground water table was observed from 3.3 m to 4.1 m depth at the time of In 

situ Soil Investigation work. 
Thus, it is evident that the soil profile is homogeneous with reference to relative 

density | consistency in the proposed site as reflected from BH 1 to BH 4 locations 

(Figure 1). 

4.0 SHEAR STRENGTH PROPERTIES AND ELASTICITY MODULUS VALUES 'Es 
OF SOIL SAMPLES 

The Geotechnical design parameters required to determine the bearing capacity 
and settlement of foundation system are arrived by analyzing the Field Bore-Log profile 

and Laboratory test results and listed in table - 1 to table - 4. The 'E values are 
computed based on Bowles 1997 correlation. 
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Figure (1) Variation of SPT 'N' value of different soil layers with respect to 
depth in Different Borehole Locations of the Site 

The top 4.0 m depth layer is consisting of construction Debris. Provision of 
shallow foundation (.e., Raft) at 5.0 m depth is cumbersome for (S + 13) floors 
structure. Huge excavation may be required with proper supporting system to place raft 
foundation. By considering the difficulties invoved in Raft Foundation at 5.0 m depth for 
(S + 13) floors structure, attempts are made to suggest pile foundation for varying pile 

diameter. For computing the load carrying capacity of pile, Indian Standard IS 2911 
(Part 1/Sec. 2) 2010 method and Meyerhof 1959 formula (Based on SPT 'N' Value) are 
used. The diameters of piles are assumed as 450 mm, 500 mm, 600 mm, 700 mm and 
900 mm and the length of the pile is taken as 31.0 m. Safe pile carrying capacity 

computations were made for all four-borehole data. The Indian Standard IS 2911 (2010) 
specifies that the base resistance should not exceed 1000 to 1100 t/m² for bored cast-in 

situ piles and 1500 t/m² for precast driven piles. 
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For calculating the skin friction along the pile length of 31.0 m, the desighN, 
values and shear strength parameters for the respective depths were used. The sol 
layers in top 2 m depth may induce settlement of surrounding soil while pile driving 

which in turn may cause negative skin friction. Hence, the safe frictional resistance is 

computed by neglecting these layer's frictional capacity and the negative skin friction 

value was suitably deducted in the computation of safe bearing capacity of piles. The 
safe end bearing resistance and safe skin frictional resistance are together added for 
different pile diameter and the total safe load carrying capacity of pile thus computed is 
shown in Table 1. The calculations of pile carrying capacity by static formula (IS 2911: 
2010) and Meyerhof formula (1959) are presented in Annexure 2. The factor of safety of 
2.5 has been used for determining safe end bearing and also frictional capacity of bored 
cast-in-situ piles. 

The uplift capacity of a pile is given by sum of the frictional resistance and the 
weight of the pile (buoyant or total as relevant) as per Section 6.3.2 of IS 2911 (Part 

1/Sec. 2) 2010. As per codal provisions, the recommended factor of safety is 3.0 in the 

absence of any pull-out test results and 2.0 with pullout test results. Uplift capacity can 

be obtained from static formula by ignoring end-bearing, but adding weight of the pile 
(buoyant or total as relevant). The safe uplift capacities of pile for varying diameter are 
given in Table 2. 

TABLE 1 Safe Load carrying capacity of Bored Cast-In-Situ Pile of 
31.0 m Length for varying Diameter 

Borehole Pile capacity for Bored Cast-In-Situ Piles, (KN) IS 2911 Part-I 201o 
Location Static Formula 
Diameter 

of Pile 
(mm) 
BH 1 

BH 2 

BH 3 

BH 4 

Based on Shear Strength 
Parameters ('c' and '') 

450 500 600 700 900 

1430 1675 2218 2829 

1529 1786 2350 2984 

1505 1758 2317 2945 

1470 1720 2272 2892 

4260 

4458 

4409 

450 

1070 1275 

1318 

ecn. 

CEGC 

SPT 'N' Values 
500 600 700 900 

1551 

1234 1457 

Based on 

4340 1158 1373 

2068 2655 4036 

1956 2524 3867 

1855 2406 3715 
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TABLE 2 Safe Uplift Capacity of 31.0 m Length Pile for varying Diameter 

Borehole Location 

Diameter of Pile (mm) 
BH 1 

BH 2 

BH 3 

BH 4 

2911 (Part 1/Sec. 2) 2010 

450 

701 

804 

777 

743 

Safe Uplift Capacity (kN) 
IS 2911 (Part 1/Sec. 2) 2010 
500 

794 

908 

878 
840 

CONCLUSIONS AND RECOMMENDATIONS 

600 

989 

1126 

1090 

1045 

700 

1197 

1357 

1314 

1262 

thech. 

1) The recommended type of pile foundation is "Bored Cast-In-Situ Pile" 

Anna Univercity 

900 

1648 

1854 

1800 

CEGC 

1732 

, Chennai-25 

Based on the discussions made in sections 3, 4, 5 and 6, the following 
recommendations are furnished for the reconstruction of Tenements (S+13 Floors) in 
Ward No. 52, Zone V, Chetty Thottam, Chennai -600 013. 

2) The recommended safe vertical and lateral pile carrying capacity of the 31.0 m 
length of 'bored cast in-situ pile' for varying diameter is shown in Table 3. The 
required number of piles may be varied with respect to the varying column loads. 

3) The bored cast in-situ pile shall be terminated at 31.0 m in Greyish Weathered 

Charnockite stratum. 

4) With regard to execution of bored cast-in-situ pile, procedure outlined in IS 2911 

Part 1 Section 2: 2010 may be referred and scrupulously followed. 

5) Pile load test shall be conducted to ensure the designed pile carrying capacity. 
The minimum grade of concrete for pile foundation shall be M 30 to M 40. 

(6/8) 



Diameter 
of Pile 

TABLE 8 Safe Load carrying capacity and Lateral Load Capacity of Bored Cást 
In-Situ Pile for varying diameter and for a length of 31.0 m from 

the existing ground level (Borehole level) 
Recommended Safe Load Recommended 

carrying capacity of Lateral Load Capacity 

(mm) 

450 

500 

600 

700 

900 

(KN) 
1100 

1250 

1750 

2200 

3300 

CEG Campus, 

Dr. M. MUTTHARAM 
Professor & Head, 

Division of Soil Mechanics & 
Foundation Engg., 

Department of Civil Engineering, 

Anna University, Chennai-25 

(kN) 
87.20 

103.70 

138.10 

177.30 

264.30 

(m) 

Depth of fixity 
from bore 
hole level 

3.36 

3.65 

4.23 

4.78 

CEGC 

5.85 

Dr. V. K. STALIN 

Professor, 

Anna University 
Chennai-25 

Division of Soil Mechanics & 

Foundation Engg., 
Department of Civil Engineering, 

CEG Campus, 
Anna University, Chennai-25 

Foung. 
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Appendix -1 View of Soil Samples collected in BH 1 to BH 4 Locations of the 
Reconstruction of Tenements (S+13) Floors in Ward No. 52, Zone V, Chetty Thottar 

Plate -1 Soil Sample Collected by conducting SPT in BH-01 Location 

TNSLB - UCHETTIH07TAM 

BH-0 
25,.202 

DE9THOMETRE 
SPT (N) -13J31|ij:49 
DE SCRIPTiON 
BROWNISH, SILT Y SAND 

TNSL B - AU:CHETTITHOTTAM 
251. 202. BH-0 

DEPT R 
SPT (N) 
DESCRIPTION 

6.0METRE 
14 Jh8lao =38 

BROWNISH. STLTY SAND 

TNSCB-PA-HETTAOTTAM 

GH -0 25.H.202 

DE PTA-9.0METRE 
SPTIN-30125l252, 

6RONNISH CLOUR 

SILT Y SAND 

TNSCB-AY-CHEITITHOT TAM 

8H -01 26.).2021 

DEPTH- i2.0METRE 
SPT(N) -2226|32 =58 
DESCRIPTION: 

Chennai - 600 013. 

GREYISH BROWN, SITY 

SANO. VERY DENSE 

TNSL3ucHETTITHOT TA 

BH-0 25.13.2021 

DEPTH-5.0METRE 
SPT N)-J/19)2I)=40 
DESCRIPTION: 
BROWNISK, SLTY SAND 

TNSCB-AU-CHETIITAOTTAn 

GHO 25.)1.202) 
DEPTH75METRE 

SPT(N)-6]18)29=47 
8ROWNnsH CCLDUR, 
SILTY SAND 

TNSC8-AU-CHETTITHO17A 

BH-O1 25.1. 202 
DEPTH-I0 5METER 
SPT(NY- 81 25| 34]= 59 

SiLT SAND 

TNSCB-AU -CHETTHOTTAM 
BH -01. 26.1.202) 

DEPTH13.5 METRE 
SPTIN) -(8|s| =17 
DESCRIPTION 

GREYISH, SILTY SAND, 
CLAY sILT, MEDUM DENSE 

CEGC 

F 

Anna Uaiversity 
Chenna-25 



34 01 

TN5CB-AV-CHE1TIHOITAM 

Rb.l.202 
BH-01 
DEPTH 15.0METRE 
SPT(N)-9)4|13| 2 

DESCRIPTION: 
REYISH, CLAY SILIY SAND 

.3NETAE 
SfTN5/&3 =5 
DESCIWN 
SRUSH GSY.ST 

CAY SICTY SAND. 1JE 

TNSCB -AU-CHETTITHOTTAM 
BH0I 

DEPTH 

26.11.2021 

-2).0METER 

SPT(N)-3|3/8|=11 
DESLRIPION: GREYISH. CLAY SILTY SAND 

MEDIUM DENSE 

TNSCB -AV -CHETTITHOTTAM 
BH -0I 26.0202| 

DEPTH - 34. OMETER 

DESÇRIPTION. 

SPT(N)-7/9=6 

BRDNISR GREY,SILTY 
SAND.LAY SILTY SAND 

INSCU-AU-CHETIHOTAM BA-0, 21.1.202 

DEPTH-21.OMEIRe SPTEN) -4 4 17:3) 
DESCRIpTION 

REYIsH GREEN. 
CLAY SLTY SAND.DENSE 

3H-G2 

DEFTP 
9 b}6|l 

RowINISH CREY, SILTY 
SON).CLAY SILTY SAND 

TNSGB-nU-GHETIiNCTA 

16CMETRE 

DERTE9nR 

SPIIN 
DEMRTN 

niEYiSH. CLAY SILIY 

SANS 

BH -oI 

313|4=i0 

TNSCB-AU-CHETTITHO TIAM 
26.11.2o2) 

DEPTH-22.5 METER 
SPT(N) -5)5|0=15 
DESCRPTION: 
GROWNSH GREY, CLAY 
SILTY SAND, MEDVM DENSE 

TNSCB-V CHETnHDITA 
B-01, 21.1 202 
DEPTH -28.5 ME TRE 
SPTEN) -558LOMS.R OC DESCRIPTION -UNO>I00 

REYISH BROwN 
WEATHERED RocK SLTY 

TNSC0-AU-CHETTITHOTTA 
BH -O1, 271202) 
DEPTM -25.5 METRE 
SPTON) 1ol44]l323 

DE SCRIPTONK 
BROWISH OREYOREEN 
SILTY SAND DENSE 

SAND 

CEGC foun, 
Arna University 

Chennai-25 



TNSCB-AV-CHETTITHOT TAM 
BA -O, 21.203) 

DEPTH -30.0ME TRE 
SPT(N-coRE,C.67 
hREYiSH 
CHARNDCKIT E,MEDIUM 
TO COARSE C1RAINED,cLOSEN 
DPENES OSORE 

TIJS6AU HET.0TTAM 

28.11.2020 

DPH33 OM TRE 
SPT I-CORE,CR-2531. 

TCR2) 3. 

ReD-4.b, 

aREYSH CHARNOCK |TE 
MODERATELY EATHERED 

wITA 

BH -02 
TNSCB-AU-CHETIITHOT TAM 

IR2021 
DEPTH - 4.0METRE 

SPT (N)-413|5|8 
DESCRIPTIDN 
BROWNISH, SILTY SAND 

BH -02 

DEPTH-

Plate - 2 Soil Sample Collected by conducting SPT in BH-02 Location 

LOOSE 

TNSCB-AV-CHETTITHOTTAM 
I.12.202A 

DESCRIPTION: 

6. 0METRE 
SPT (N)-18|23|29/= 52 

SC8 

BROWNISH, SILTY SAND 
VERY DENSE 

BH-O 

FETTIH0 TAY 

28.11.Q0f 
DEPTH3.0METRE 
SPT iN) -cORS,CA32 

ROD-I3/ 

nRE SCHARNOCLITE, 
MODERATELEATIERED 

TNSCB-AU-CHETTITHOTTAM 
BH -02 12.20O2) 

DEPTH -5.OMETRE 
SPT(N) -q|15/18/ 31 
DESCRIPTION: 
BROWNISH SILTY SAND 

TNSCB-A0-CHETTUTHOTTAM 
BH -02 I.i.2o2) 

DEPTH 15METRE 
SPT(N)- 15|25l29/=S4 

DESCRIPTION: 

BROWN1SH.SILTY SAND 
VERY DENSE 

ech. & 

CEGC 
GAina Unlvercity 

Chennai-25 

foung 



BH -02 

DEPTH 

DESERPTIDN 

9OMETeR 

e. 2021 

SROWNISH, SILIY SAND 
VERY OENSE 

NSCB-NCH TTTOI TA 
BH-02 2,202 

DEPTH18.0METRE 
SPTN) -9je3/=sB 

DESKRIP DIONE 
BROWNISW, sETY SAND 

VERY DENSE 

TNSL6- AU-CHETTITHOTTAM 

BH-D2 

G 

OEPTH -15 oMETRE 

R.12.R021 

SPTN) -9 l1s=24 
DE SCAITIGM Yobnth 

SOL melium 
deLse 

TNSLB- AU-ETTITH0TTAM 
BH-02 R.12.3021 
OEPTH -80 METRE 
SPT(N) 5sI56T 
DESCRIPTIOMGREYSH DROun.CIpY GLT SMD 
MEDIUm 9ENSE 

TNSCO-Au-CHETTITHOTTA 

DESCRIPTION: 

BH-oR, R.2 202 
OEPTH- 3.0METRE 
sPr (N)416)1|1 

oREYIsH, CLAY. sLTY 

SAND, MEOVM DE NSE 

NSCB U-CH TITH0T 1Ar1 

BH-02 I,2 202 

DEPTH0.METRE 
SPTIN)-njzis-5a 

VERY DENSE 

T05Lg-AU -CHETTTHOr MM 
2.2.2021 BH-02. 

DEPTH- B5METRE 

SPT N) 18/20j20f- 40 
DE SCAIPTIDN: 

UnREVISH tALE, Gote 
SIBEY SAND, DL15E 

TNSCB-AU-NETTITHOTTAM BH-02 R.I2.R021 

DEPTH -16.gMETRE 
SPTN) -ATl 

DE SCRIPnoMGREYsR 
ORon CIpYSILTY 

MEDuo DENSE 

TNSCB-AU-CHEITHOTTAM R.1R.202 
DEPTHI9.5 METRE SPT W) -419/3 
DESLRLPTION 
nREYISH CLAY, SLTY 

SAND,MEOIUM pENSE 

TNSCB PU -CHETTITMOTTA 

DEPTH -R25 METRE 

DESLRIPTION 

SANO: IEOLU DENSE 

Mech. 

Foun, CEGC 
Aana University 

chenea-25 



TNSCA fu-CHETIITRUTEAN 

DEPTR .0MEtRE 
6PTNS5/8W 19 

DESCRIPTICN 

SAND, Fove oNSE 

TNSC& -CHETTITHUTTA 

0E TRE 
SPTON-2iis -30 

DEPTH 

DESCRITICN 
CREYISN OREEN, CLAY 
SLTY SAND, CENSE 

TNSCB-AU-CHETTVTHOTTAM 
BH-D2 03 12202! 

DEPTH 30.0METRE 

SPT(N) cORE TCR -10.61. 
RGD-7. 

BROKNiSH GREY, CHARNEC 
kiTE CHPLETELY WEATHET 

TNSCB- AU CEE UHOT 
BH -02 03 12 20 

DEPTH-O3 
SPT(N)- CORE TCR- 15 

RaD 
BROWNISH GGREY CHARNDC 

-KITE MOCERATELY WÉATHPRED 

TNSCB-AN-CHEmK TAM 
BH -03, O5.12. 

DEPTH- L.METRE 

SPT(N) - 3|618) if 
OES(RIPTIDN 

BRUWNISH.SLTY SAND 

TNSLA Au-CRETITHUrtA 

MEDIUN DENSE 

OEPTH25.5 METRE 

DESCRIPTION 
REYISH oREEN cLAY 
SY SAAD, DENSE 

1NSCB F-CHE IIHOTJA17 
BH -02, 03 12 2021 

DEPTH - 28.5MEIRE 

5PT(N)-RLOS, RELC 

DE SCRIPTION -ND RO 

(nREEisHGREY, BROS 
WEATHERED 

TNSCB - AL CA TIHO1 
BH -02 03 2 20 

BRONNI5 

Plate - 3 Soil Sample Collected by conducting SPT in BH-03 Location 

DEPTH -0 TO 3M 
SPT(N) - cORE TCR- R5% 

ROD(0 
GREY (HARNc 

KITE MODERATEUT NEATAEPED 

TNSCB- AU CHTH A 
BH o2, 03 23DcI 
DEPTH35 T34M 

SPT(N) - CORE TCR 19/ 
RoD- 19Y: 

BROKN5 GREY CHARNDC 
KIE ,MODERATELY NEATHPRED 

TNSCB-AU-CHEJITHDTTAM 
BH-03 05.12.202 

DEPTH-6.0METRE 
SPT(N) -17/24)29/:53 

DESCRIPTION! 
GREYISH WHITE.BROWNISH 
SILTY SAND, VERY DENSE 

CEGC 
Ara University 

Chenna 25 



NS NOIHDITAN 
BN03 

DEFTH 
SPT (N) 

DCSCPIPTICN 

DENSE 
BRDWNISH, SILTY SAND 

6 ONETRE 

TNSCO-AJ-CHETTITHOTTAM 
PH-03, 06.2.202) 

DE PTH 9.0METRE 
SPTIN)-n]e4) 

REYISH, BROWN, SILTY 
SAND. VERY DENSE 

SPI(N 

U5. 12, 208 

TNSCe AU-CHETTITHOTTAC 
BH-03. 06.R.22) 
DEPTH -R,DMETRE 

SPTN)-o |22j25|4 
DESCNPT9 

REYISh BROWN, SILTY 
SAND, DENSE 

DEPTH 

TNSCB -AU-CHETTADT TAM 
BH03. 06.122021 

1E50E26 
DESCRIP cvS 

(nREYISH BROMN LAY 
SILTY SAND, DENSE 

TNGLA-AU-CHETTITHOTTAN 

GH-03 

DEPTH 

LOb.R.2021 

I8.0-TRE 

SPT IN) - 4312|5 
DESCRIPTiON 
RE YISH,cLAY, cAY 
SLTY SAND, LOOSE 

DESC RIPTION 

TN5.tCHE TUTHOTTAm 
BH05 

DEPTH 
SPT (N 

06.12 2024 

R).OMETRE 

(nREYISH, cLAYcLAY 

9-53 06.12.2D 
73NTR SPT(N)Kje4)3451 

DEPTH 

DESLRIPIION 
aREYISH 8ROWH, SRLY 
SAND, VE RY DENSE 

N)- PO]354 

ChREYLSN BROU N,GLTY 
SANO, NEY DENSE 

acnitHOTTAM TNSBPOR BH-03 06.12.202 

DERTA c 13.5 METRE 
SPTCN)RI|3J44-75 

DESCRIPTION 
NREYISH BROWN,sETY 
SAND, ERY DENSE 

TNSCB-RU-CIFTriTHOTTAN 
0612.202 BAO 

DnpTN 
SPN 

b.511ETER 
3141813 

DE SCAIION 
IEYIsH.SITY 

MEDIUM DENGE 

TNSU-AU-CHETITHOTTAM 

BH-03, 06.2.202 

DEPTH - 19.6 MCTRE 
SPT N)-313/8|M 
DESCRIfrN: 
BROWNSH GREY S1TY 
SAND,LLAY SILYY SANO, 

MEDIV, OENSE 

TNGCB- AU-CHEITTHOTTACT 
BH -03 D6,2.2021 

22.5METRE DEPTH 6PT(N) - 31+/e IR 
DE SCRIPTIDN: 
BROWNISM GREY, SILTY 

SAND, ), cLAY SILTY SANO, 
MEDIUe DENGE 

CEGC 
Anna University 

Chennai-25 

adaton 

DESCRIPtION: 



TNSCA-AU CHEINTROtA 

DEPTH 

6TIN) 

RRORISH OREY TV 

AH-03 

TNSLB- AUCHETUTHTAN 

DEPTH 
SPT (N 

PAMETER 

MEDRHSUNe 

07.12. 2021 

21.OME TRE 
10|15|4)=29 

DESCRIPTION 
AREYISH (oREEN, CLY 
CLAY SILTY SAND, DENSE 

DESCRIPTION 

TNSCG -AU -CHETTITHOTTAM 
BH -03. 08.I2.202) 

DEPTH - 30.OMETRE 
5PT(N) cORE TCR-213L 

ROD1331. DESCRIPTION 
BRONNISH GREY, cHARNDC 

es JNSCB-AU CHE IHOTTAM 

BH-04 1.12 202A 
DEPTH 4.oMETRE 
SPT(N) 8|10|10| 20 

MEDIU DENSE 
RROWNL5H, SILTY SANO, 

BH-03 

CLOSELY 
WI 

TNSLB- AU-CHETITHtTAM 

BH03 

DEPTH 

TNSCB-AU-CHETTITHOTI AM 
08.12 202 

DE PTH-33.0METRE 
5PT(N) -CORE, TLR- 307 

DESCRIPTÍON RG0-30/. 
nREYISH BRDwN CHARNOIK 
1TE MODERATLY WE EATHERED 

DLSLONTINU 
TH FRACÍURE 

SPT (N) 

en&AND 

07. 12,.2021 

Plate - 4 Soil Sample Collected by conducting SPT in BH-04 Location 

R8-5HETRE BCM 
55 BLOwS 
REBOUND>I0o 

BROuISH OREY, GHRAVELS 
WEATHEREO R0CK 

TNSCB- AU-CHETTITHOTTAM 
BH -03 08.12 2O2) 

DEPTH- ZI5ETRE 
SPT(N)- CORE, TCR 4;0 U 

DESCRIPTIDNRD 3867 

BROWNISH GREY, HIULY 
WEATHERED CLOSELY SPACE D 

DISCCNTIMUITY twIIH FRAL IURES 

TNSCB- AU -CHETI7H0T rAT 
BH -014. 

DEPTH 5.0ME TRE 

SPT (N) -9|||5| 26 

DESCRIPTION: 
nREYISti BROWN,SLTY 

5ANO DENSE 

CEGC 
Anna University 

Chenna-25 

KiTE, M0DERATEIY WEAUERED 



INS8 NU 

DEStRIDRON 

BRUNNISP, SILY SAND 

DENSE 

TNSLA- AU-CHETTHLRM 

BH04 

BR -0 

DE PTH 

DEPTH 

DESURIPTIO 

9.OMETRE 

TNSLB-AU-CHE ITHC iteM 
1. 12.202 BH -O4. 

DEPTH- 12.0METRE 

SPT IN)-R0/30/46% 
DE SCRIPTON 

DESCRIPTION: 
GREYISH BROWN, SILTY 
SAND. DENSE 

(nREYISA GRONN, sILTY 
SAND, VERY DENSE 

TNSCB- AU-CHEIITHC (M 
BH-04 II. 12.202 
DEPTH- I5.0OMETRE 

SPT IN)-I93I|3| =62 
DESCRIPTiON 
GREYISH BRDWN, SILTY 

SAND VeRY DENSE 

TNSCB AUCHE 1JTHO1 1lsi 

21 

I|.12, 202. 

18.0ME TRE 
SPT (N) - 3/315/ 8 

hREYISH, CLAY, CLAY 
SILTY SAND, LOOSe 

IN AU CVTHOTAE 

SPT(N 23/39)59/ 

BRONIGR, NtP SAND, 

VERY DENSE 

INSCB-hU CHE1TITHOTo4 
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DESCRIPION 
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DEPTH- 13,5METRE 
SPT(N)7|26l28=5, 

DESCRIPTION: 
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BH-0 0.12202A 

DEPTH I6.DMETRE 

DESCRIPTION 
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LOOSE 

TNSLB- AV-C11E 140TiM 

DEPTH - I9.5METRE 
SPT (N)- Rl415) =9 

DESCRIPTiON: 
nREYISH,CLAY, cLAY 

SILTY SAND, LOD52 

Mech &F 

CEGC 
Anna Univorsity 

Chenrai-25 

SPT IN) - 4182/-39 

SPT(N) -9/4|6| 0 
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BH-1 

3 to 325 

1-56 

s4.SM 

31.5 

32-5-34.0M 

31-5N 

315M 

K-91.5M 

BH4 

K33 

3033DM 

33-0M 

30 M 

-0c130.0 

Plate 2 View of Soil / Rock Samples collected in 4 borehole locations 
of the proposed site 



GEOTECHNICAL 

DESIGN 

PARAMETERS 
OF 

DIFFERENI 

LAYERS 

BELOW 

GROUND 

LEVEL 

PROJECT: 

Variation 
of 

SPT 
'N' 

Value 

with 

respect 
to 

Depth 

GWT (m): 3.1 

2 

BH No: 

SPT 'N Value 

Design Shear 

200 

150 

100 

50 

Strength Parameters 

5 10 

Degrees 
Angle of Friction (0) in 

KN/m 
Shear Strength (cu). 

Modulus of Elasticity (E,)., KNÍm 

Bulk Density, kNim 

Design 'N' Value 

Description / 

Classification 
of 

Soil 

and 

Rock/ 

Weathering 

Grade 
of 

Rock 
as 
per 
IS 

4464 

15 

In-situ SPT'N' Value 

Depth belowGL (m) 

Depth, m 

25 

11500 

16.1 

8 

Brownish 

Silty 

Sand 

(SM-SP) 

8 

20 

4.00 

38 

23000 

21.0 

31 

Brownish Sand (SP) 

3 

42 

5.00 

33500 

22.0 

52 

Brownish Sand (SP) 

52 

25 

6.00 

41 

34500 

22.0 

oooooooololo 

54 

8rownish 

Sity 

Sand 

(SM-SP) 

54 

42 

7.50 

38500 

22.0 

62 

Brownish Sand 

30 

9.00 

42 

33500 

22.0 

52 

Greyish 

Brown 

Sand 
(SP) 

42 

10.50 

0 

36500 

22.0 

58 

Brownish Sand (SP) 

58 

35 

12.00 

10 

27500 

22.0 

40 

Greyish 

Brown 

Silty 

Sand 

(SM-SP) 

40 

36 

13.50 

20500 

20.3 

26 

Brownish Sand (SP) 

26 

27 

15.00 

13000 

17.2 

Greyish 

Brown 

Sand 

(SP) 

1 

28 

16.50 

13000 

17.2 

11 

Greyish 

Brown 

Sand 

(SP) 

1 

28 

18.00 

14000 

17.7 

13 

Greyish 

Sity 

Sand 

(SM-SP) 

13 

30 

19.50 

16000 

18.7 

17 

Greyish 

Silty 

Sand 

(SM-SP) 

31 

21.00 

16000 

18.7 

32 

LL 

17 

17000 

22.50 

19.1 

Brownish 

Grey 

Sand 
(SP) 

Greyish Sand (SP) 

19 

36 

24.00 

20500 

20.3 

26 

Greyish Sand (SP) 

26 

37 

25.50 

22500 

20.9 

30 

Greyish Sand (SP) 

30 

27.00 

41 

0 

57500 

22.0 

100 

Greyish 

>100 

28.50 

45 

250000 

27.1 

200 

Charnockite, 

Grey, 

Medium 

Grained, 

>100 

30.00 

250000 

27.9 

200 

Charnockite, Grey, 

>100 

31.00 

45 

0 

250000 

28.5 

200 

Charnockite, 

Grey, 

Medium 

Grained, 

Highly 

Weathered 

(Grade IV) 

>100 

32.50 

45 

250000 

28.6 

200 

|Charnockite, 

Grey, 

Medium 

Grained, 

Highly 

Weathered 

(Grade I) 

>100 

34.00 

Sor 

puno 

Reconstruction 
of 

Tenements 

(S+13) 

Floors 
in 

Ward 

No. 
52, 

Zone 
V, 

Chetty 

Thottam, 

Chennai -

600 

013. 

(SP) Residual Soil 

Completely 

Weathered (Grade V) 

Medium 

Grained, 

Highly 

Weathered 

(Grade IV) 



GEOTECHNICAL 

DESIGN 

PARAMETERS 
OF 

DIFFERENT 

LAYERS 

BELOWN 

GROUND 

LEVEL 

PROJECT: 

Reconstruction 
of 

Tenements 

(S+13) 

Floors 
in 

Ward 

No. 
52, 

Zone 
V, 

Chetty 

Thottam, 

Chennai -

600 

013. 

Variation 
of 

SPT 
'N' 

Value 

with 

respect 
to 

Depth 

GWT (m): 3.3 

4 

|8H No: 

SPT 'N' Value 

200 

150 

100 

50 

Desigr Shear Strength Parameters 

5 10 

Degrees 

kN/m� 
Shear Strength (cu). 

Bulk Density, kN/m" 

Design 'N' Value 

Description / 

Classification 
of 

Soil 

and 

Rock/ 

Weathering 

Grade 
of 

Rock 
as 

per 
IS 

4464 

In-situ sPT 'N' Value 

15 

Depth below GL (m) 

Depth, m 

33 

17500 

19,3 

20 

Brownish Sand (SP) 

20 

20 

4,00 

36 

20500 

20.3 

26 

Greyish 

Brown 

Sand 
(SP) 

26 

42 

5.00 

nNNSasl Angle of Friction (0) in 

0 

28000 

22.0 

41 

Brownish Sand (SP) 

41 

25 

6.00 

42 

0 

52500 

22.0 

90 

Brownish Sand (SP) 

90 

41 

7.50 

0 

45500 

22.0 

76 

Greyish 

Brown 

Sility 

Sand 

(SM-SP) 

76 

30 

9.00 

41 

29000 

22.0 

43 

Greyish 

Brown 

Silty 

Sand 

(SM-SP) 

43 

40 

10.50 

27000 

21.9 

39 

Greyish 

Brown 

Silty 

Sand 

(SM-SP) 

39 

35 

12.00 

1 

34500 

22.0 

54 

Greyish 

Brown 

Silty 

Sand 

(SM-SP) 

54 

42 

13.50 

38500 

22,0 

62 

Greyish 

Brown 

Sand 
(SP) 

62 

26 

15.00 

12500 

16.9 

10 

Brownish 

Grey 
Silty 

Sand 

(SM-SP) 

10 

25 

16.50 

11500 

16.1 

Greyish 
Silty 

Sand 

(SM-SP) 

25 

18.00 

0 

12000 

16.5 

9 

Greyish 

Sity 

Sand 

(SM-SP) 

9 

28 

19.50 

0 

14000 

17.7 

13 

Greyish 

Brown 

Silty 

Sand 

(SM-SP) 

13 

30 

21.00 

0 

16000 

18.7 

17 

Greyish 
Silty 

Sand 

(SM-SP) 

17 

27 

22.50 

13000 

17.2 

11 

Brownish 
Grey 
Silty 
Sand 

(SM-SP) 

27 

24.00 

13500 

17.5 

12 

Greyish 

Brown 

Sity 

Sand 

(SM-SP) 

12 

34 

25.50 

19500 

20.0 

24 

Greyish 
Silty 

Sand 

(SM-SP) 

24 

44 

27.00 

57500 

100 22.0 

>100 

Brown 

Weathered 

Charnockite 

45 

28.50 

0 

250000 

200 28.6 

Charnockite, 

Grey, 

Medium 

Grainei, 

Highly 

Weathered 

(Grade IV) 

>100 

30.00 

45 

250000 

200 28.7 

Charnockite, 

Grey, 

Medium 

Grained, 

Moderately 

|Weathered (Grade ) 

>100 

31.50 

45 

250000 

200 28.,9 

Charnockite, 

Grey, 

Medium 

Grained, 

Moderately 

Weathered (Grade IlI) 

>100 

33.00 

ivisio 
epun 



STAIIC 

ANALYSIS 
-
1S 

2911: 

2010 

LOAD-CARRIING 

CAPACITY 

OF 

PILES 

effective 

overburden 

pressure 

for 

the 

ith 

layer, in kN/m?: 

P 

PILES IN 

= 

angle 
of 

wall 

friction 

surface 

area 
of 

pile 

shaft 
in 

the 
ith 

layer. 

1n m2 

The ultimate load 

A, 

, 
= 

4,(% 

DYN, 

+PN,)+ E 

KP 
tan 

6,4 

NOTES 

1 
N 

factor 

can 
be 

tiken 

for 

generl 

hear 

failure 

accordng 
to 
IS 

6403. 

The 

first 

term 

gives 

end-bearing 

resistance 

and 

the 

second 

term 

gives 

skin 

friction 

resistance. 

where 

on 

the 

nature 

of 

so1l, 

tvpe 

of 

pile, 

the 

L/B 

ratio 

and 
its 

method 
of 

construction. 

The 

values 

applicable 

for 

bored 

p1les 

are 

given 

in 

factor will depend 

F1g. 
1 
.of 
IS 

2911: 

2010 

Part I 

cross-sectional 

area 
of 

pile 

tip, 
in 

m²: 

2 Na 

diameter 
of 

pile 

shaft, 
in 

m: 

= 

D 

= 

effective unit weight 

3 
K 

the 

earth 

pressure 

coefficient 

depends on the 

nature 
of 

soil 

strata, 

type 
of 

pile, 

spacing 
of 

pile 

and 

Y N, 
= 

bearing 

capacity 

factors 

depending 

upon 

the 

angle 
of 

internal 

friction. 
) 
at 

pile 
tip: 

effective 

overburden 

pressure 
at 

pile 

tip. 

in 

kN/n² 

(see 

Note 

S): 

4 
8. 

the 

angle 
of 

wall 

friction 

may 
be 

taken 

equal 
to 

the 

friction 

angle 
of 

tlhe 

soil 

around 

the 

pile 

stem. 

and N Pp 

5 
In 

working 

out 

pile 

capacity 
by 

static 

formula, 

the 

maximum 

effective 

overburden 
at 

the 

p1le 

tip 

should 

correspond 
to 

the 

critical 

depth, 

which 

may 

be 

taken 

as 

15 

times 

the 

diameter 
of 

the 

pile 

shaft 

for 
o 
< 
30 

and 

increasing 
to 

20 

times 

for 

> 

40. 

suMmation 
for 

layers 
1 
to 
n 
in 

which 

pile 

is 

installed 

and 

which 

contribute 

to 

positive skin friction: 

Li=l 

and 

terminating in a 

granula 

stratum, 
a 

penetration 
of 
at 

least 

twice 

the 

diameter 
of 

the 

pile 

sbhaft 

should 
be 

= 

of Soil ion 

K 

w7a Uriversty 
A-2 

GRANLAR 

SOILS 

between pile and 

soil 
for 

the 

ith 

layer: 

and 

capacity 

(0) 
of 

piles, 
in 

kN. 
in 

granular 

soils 
is 

given 

by 

the 

following 

foImula: 

of 

the 

soil 
at 

pile 

tip. in kN/m³: 

its 

method 
of 

construction. 

For 

driven 

piles 
in 

loose 

to 

dense 

sand 

with 

varying 

between 

30° 

aud 

40°. 
K 

Talues 

1n 

the 

range 

of 
1 

to 

1.5 

mav 

be 

used. 

6 

For 

piles 

passing 

through 

cohesive 

strata 

given 

into 

the 

granular 

stratum. 

coefficient 

of 

earth 

pressure 

applicable 

for 

the 

ith 

layer 

(see 

Note 

3); 



LISE 

OF 

STATIC 

CONE 

PENETRATION 

DATA 

PILES 

IN 

COHESIVE 

SOILS 

depth, the following 

a 

guide 

for 

the 

When 

full 

static 

cone 

penetration 

data are 

Ultimate 

end 

bearing 

resistance 

(g.). 
in 

kN/m'. 

as 

0.6 

deteimination 

of 

ultimate 

load 

The 

ultimate 

load 

capacity 

(Q,) 

of 

piles, 
in 

kN, 
in 

cohesive 

soils 
is 

given 

by 

the 

following 

formula: 

9, 

=4, 

NC, 
+ 

E,ac,A,, 

The 

first 

tern 

gives 

the 

end-bearing 

resistance 

and 

the 

second 

term 

gives 

qeotcl + 4e 

2 

= 

cross-sectional 

area 
of 

pile 

tip. 
in 

m': 

= 

bearing 

capacity 

factor. 

may 
be 

taken 

as 9: 

2 

= 

average 

cohesion 
at 

pile 

tip. 
in 

kN/m: 

where 

4on* 

average 

static 

cOne 

resistance 

over 
a 

= 

summation 

for 

layers 
1 
to 
n 
in 

which 

the 

= 

minimum 

static 

cone 

resistance 

e1 
= 

average 
of 

the 

envelope 
of 

minimum 

static 

cone 

resistance 

values 

over 

the 

length 
of 

pile 
of 

8D 

above 

the 

pile 

tip, 
in 

kN/m: 

and 

diameter 
of 

pile 

shaft. 

ith layer 

= 

adhesion 

factor 

for 

the 

depending 

on 

the 

consistency 
of 

soil, 

(see Note): 
average 

cohesion 

for 

the 

ith 

layer. 

in 

kN/m²: and 

D 

surface 

area 
of 

pile 

shaft 
in 

the 
ith 

layer. 

in m². 

A,, 

The 

value 
of 

adhesion 

factor. 
, 

depends 

on 

the 

undrained 

shear 

strength 
of 

the 

clay 

and 

may 

be 

obtained 

from 

Fig. 

2.of 
IS 

2911: 

2010 

Part I 

NOTE 

Table 2 

Co-relation 

Between 
N 

and 
g, 
for 

Different 

Types 
of 

Soil 

can be 

B-3.3 

Ultimate 

Table 
1 

Side 

Friction 

for 

Different 

Types 
of 

Type of Soil 

SI No. 

(2) 

Local 

Side 

Friction, 
f. 

kN/m' 

SI 

(3) 

(1) 

Type of Soil 

(2) 

No. 

(3) 

(1) 

150-200 

Clay 

of Somi 

i) 

200-250 

11) 

q./30 < s<q/10 

i) 

q. 

less 

than 
1 

000 

kN/m 

Silts, 

sandy 

silts 

and 

slightly 
cohesive silt-sand mixtwes 

Clean 

fine 
to 

mediunn 

sand 

Coarse 

sand 

and 

sands 

with 

and 

slightly 

s1lty 

sand 

little gravel 

925 
< 
f 
< 

2q,/25 

Clay 

henee25 

ii) 

300-400 

iii) 

q./100< f<q/25 q.100< S<q/50 

Silty 

clay 

and 

silty 

sand 

iii) 

Sand 

S00-600 

1v) 

iv) 

q, 

100< 

S<q/1 
s0 

Coarse 

sand 

and 

gravel 

S00-1 000 

Saudy 

gravel 

and 

gravel 

A-2 

4. 
= 

COne 

resistarce, 

in 

kN/n. 

capacity 

of 
a 

pile. 

availalble 

for 

the 

entire 

coITelation 

may 

be 

used 

may 
be 

obtained 
as: 

the 

skin 

friction 

resistance. 

where 

depth 

of 
2D 

below 
the 

pile 

tip, 
in 

kN/m²: 

pile is 

installed 

and 

which 

contribute 
to 

positive skin friction: 

oveI the 

same 

2D 

below 

the 

pile 

tip. 
in 

kN/m: 

skin 

friction 

resistance 

approxinmated 
to 

local 

side 

friction 

C), in kN/m². 

obtained 

from 

static 

cone 

resistance 
as 

given 
in 

Table 
1. 

Soil 



PILE 

CARRYING 

CAPACITY 

BASED 

ON 

SHEAR 

STRENGTH 

PARAMETERS 

(c' 

and 

o') 

(1S 

2911:2010) 

Surface 

Area 
of 

Pile 
at 

Asi 

Qu 
= 
Ap 

(cN 
+ 
Pp 
Ng 
+ 

0.5yDN,) + 

EAs1(aici 
+ 

KPpi 

tano) 

Where, 

Cohesion 

value of 

soil 
at 

respective 
soil 

layers, 

kN0m? 

C 

Ultimate 

Pile 

Capacity, 
kN 

Qu 

K 

Cross 

Sectional 

Area 
of 

Pile. 

m2 

Ap 

Ppi 

Cohesion 

value 
of 

soil 
at 

pile 

base, 

kN/m? 

Bearing 

Po 

Nc. 

Effective 

Ng. N, 

Diameter 
of 

pile, 
m 

PILE 

CARRYING 

CAPACITY 
OF 

SOCKETED 

PILES 

BY 

COLE 

AND 

STROUD 

APPROACH 

(1977) 
-
IS 

2911:2010 

N= 

bearing 

capacity 

factor 

taken 
as 
9: 

F= 

factor 

of 

safety 

usually 

taken 
as 
3: 

= 

0.9 

(recon1lended 

value): 

TBL F 

4F, 

= Cu/c 

C.= average shear 

strength 

of 

rock 
in 

the 

where 

= 

minium 

width 
of 

pile 

shaft 

B 

Limiting Frictional 

L 
= 

socket 

length 

of 

pile. 
in 
m. 

Resistance (t/m) 

Type of Soil 

Limiting 

End 

Bearing 

Resistance 

6 

Sand 

(t/m?) 
as 

per 
iS 

2911 

6 

Silt 

Driven Piles 

1500 

Bored Piles 

7 

Clay 

1000 -1100 

CEGE 
ina Uriversity 
Chennai-25 

A2 

respective 

soil 

layers. 
m² 

Adhesion factor 

Co-efficient 
of 

earth 

pressure 
at 

respective sOll layers 

Effective 

overburden 

pressure 
at 

respective 

soil 

layerS, 

kN/m 

Friction 

angle, degrees 

capacity 

factors 

based 
on 
IS 

2911: 

2010 

and 

IS 6403 -1981 

overburden pressure at 

pile base, 

kN/m2 

Unit 

weight 
of 

soil. 

kN/m3 

Socketed 

length 

of 

pile. 

in kN/m' (see 

Fig 3): 

slhear 

stiength 

of 

rock 

below 

the base of 

the 

pile. 
in 

kN/n² 

(see 

Fig. 

3): 

(diameter in 

case 

of 

circular 

piles). 
in 

m: 

and 



DETERMINATION 

OF 

PILE 

CARRYING 

CAPACITY 

AS 

PER 
IS 

2911 
: 

2010 

BH 1 

Borehole Location 

From 

Existing 

Borehole 

Level 

31.00 
m 

Length 
of 

Pile 
(L), 
m 

Undraind 

cohesion 

value 
at 

PileTip 

(c), 

kN/m 

Angle 
of 

Internal 

Friction 
(0) 
in 

Degrees 

17.84 kN/m 

Submerged 

Unit 

Weight 
at 

PileTip 

(Y), 

KN/m 

Submerged Condition 

0.00 m 
9.00 

Taken 

from 

Figure 1 
of 
IS 

2911:2010 
Part 
1 

Sec.2 

350.00 

Ground 

Water 

Table 

Depth 

(GWT), 
m 

Bearing 

Capacity 

Factor 
(N) 

Bearing 

Capacity 

Factor 
(N) 

271.75 

Bearing 

Capacity 

Facior 

(N) 

2.50 

Factor 
of 

Safety 

(FS) 

900 

700 

600 

500 

450 

= 

Diameter 
of 

Pile 

(D), 

mm 

18 

14 

12 

10 

Critical 

Depth 
of 
Pile 
(20 x 
D), 
m 

206.13 

167.73 

152.20 

134.20 

116.20 

Effective 

overburden 

pressure 
at 
Pile 
Tip 

(Po), 

KN/m 

74325.34 

60400.54 

54724.39 

48181.99 

41760.80 

End 

Bearing 

Resisrtnce 
of 
Pile 

(a), 

KN/m 

using 
'c 

and 
'p' 

80000.00 

80000.00 

80000.00 

80000.00 

80000.00 

11000,00 

11000.00 

11000.00 11000,00 

11000.00 

End 

Bearing 

Resisrtnce 
of 

Pile 

(a.), 

kN/m 

using 
'N' 

values 

Limiting 
End 

Bearing 

Resisrtnce 

6997.90 

4233.30 

3110.18 

2159.84 

1749.47 

6997.90 

4233.30 

3110.18 

2159.84 

1749.47 

2799.16 

1693.32 

1244.07 

863.94 

699.79 

2799.16 

1693.32 

1244.07 

863.94 

699.79 

4580.44 

3562.57 

3053.63 

2544.69 

2290.22 

3265.69 

2539.98 

2177.12 

1814.27 

1632.84 

371.58 

289.01 

247.72 

206.43 

185.79 

565.49 

439,82 

376.99 

314.16 

282.74 

Ultimate 

End 

Bearing 

Capacity 
of 

Pile 

(Q), 
kN 

using 
'c 

and 
'ã 

values 

Safe 

End 

Bearing 

Capacity 
of 

Pile 

(Q), 
kN 

using'c 

and 
' ' 

values 

Ultimate 

End 

Bearing 

Capacity of 

Pile 

(CQ,), 
kN 

using 
'N' 

values 

Ultimate 

Frictional 

Capacity 
of 

Pile 

(Q). 
KN 

using 
'c' 

and 

'o'values 

Safe 

End 

Bearing 

Capacity 
of 

Pile 

(Q,), 
KN 

using 
'N' 

values 

Ultimate 

Frictional 

Capacity 
of 

Pile 

(Q,). 
kN 

using 
'N' 

values 

Negetive 

Skin 

Fricton 
of 

Pile 

(Qn), 
kN 

using 
'c' 

and 
'p' 

values 

Negetive 

Skin 

Friction 
of 
Pile 

(Qa), 
kN 

using 
'N' 

values 

1460.60 

1136.02 

973.73 

811.44 

730.30 

Safe 

Frictional 

Capacity 
of 

Pile 

(Q), 

kNusing 
'c 

and 
'p' 

values 

740.79 

576.17 

493.86 

411.55 

370.39 

Pile 

(Q,), 
KN 

using 
'N' 

values 

Safe 

Frictional 

Capacity 
of 

493.03 

Givisior 

298.25 

219.13 

152.17 

123.26 

4260 

2829 

2218 

1675 

1430 

Safe 
Pile 

Carrying 

Capacity 
of 
Pile 

(Qsale)., 
kN 
('C' 
and 
'p') 

Self 

Weight 
of 
Pile 

(W), 
KN 

ma Uriversiy 
CEGC 

Chennai-25 / 

3540 

2269 

1738 

1275 

1070 

3900 

2549 

1978 

1475 

1250 

1648 

1197 

989 

794 

701 

Recommended 

Safe 

Pile 

Carrying 

Capacity 
of 

Pile 

(Qsafe), 
kN 

A-2-B& 1 

0.00 KN/m 

45.00 

of 
Pile 

(q.), 

kN/m 

Safe 

Uplift 

Capacity 
of 

Pile 

(Q,), 
KN 

using 
'c' 

and 
'o' 

values 

Safe 
Pile 

Carrying 

Capacity 
of 
Pile 

(Qsale), 
kN 
('N' 

values ) 



N' Value 

Po(kNim') 

Ysub 
kN/m 

Y kN/m 

'c' kN/m? 

H, (m) 

Soil Description 

Depth 
(m) 

30 

1.00 

0.00 

43.60 

10.90 

20.90 

37 

0 

4.00 

|Brown Sand (SP) 

4.00 

40 

1.00 

0.00 

71.40 

12.00 

22.00 

41 

1.00 

Greyish 

Brown 

Sand 

(SP) 

5.00 

38 

1.00 

0.00 

83.30 

11.80 

21.80 

40 

0 

1.00 

Greyish 

Brown 

Sand 

(SP) 

6.00 

47 

1.00 

0.00 

98.20 

12.00 

22.00 

42 

1.50 

Greyish 

Brown 

Sand 

(SP) 

7.50 

52 

1.00 

0.00 

116.20 

12.00 

22.00 

42 

1.50 

Greyish 

Brown 

Sand 

(SP) 

9.00 

59 

1.00 

0.00 

134.20 

12.00 

22.00 

42 

1.50 

10.50 

Greyish 

Brown 

Sand 

(SP) 

58 

1.00 

0.00 

152.20 

12.00 

22.00 

41 

1.50 

12.00 

Greyish 

Brown 

Silty 

Sand 

17 

1.00 

0.00 

167.73 

8.70 

18.70 

30 

0 

1.50 

24 

1.00 

0.00 

181.75 

10.00 

20.00 

34 

1.50 

18 

1.00 

0.00 

195.93 

8.90 

18.90 

31 

1.50 

13.50 

Greyish 

Silty 

Sand 

(SM-SP) 

15.00 

Greyish 
Silty 

Sand 

(SM-SP) 

16.50 

Greyish 
Silty 

Sand 

(SM-SP) 

5 

1.00 

0.00 

206.13 

4.70 

14.70 

21 

0 

1.50 

18.00 Greyish 

10 

100 

0.00 

214.83 

6.90 

16.90 

26 

1.50 

1.00 

0.00 

225.40 

7.20 

17.20 

27 

0 

1.50 

15 

1.00 

0.00 

236.95 

8.20 

18.20 

29 

0 

1.50 

16 

1.00 

0.00 

249.48 
o 

8.50 

18.50 

31 

0 

1.50 

27 

1.00 

0.00 

263.65 

10.40 

20.40 

35 

1.50 

31 

1.00 

0.00 

279.70 

11.00 

21.00 

37 

0 

1.50 

B0 

1.00 

0.00 

296.95 

12.00 

22.00 

42 

0 

1.50 

200 

1.00 

0.00 

318.38 

16.57 

26.57 

45 

1.50 

200 

1.00 

0.00 

339.35 

17.08 

27.08 

45 

0 

1.00 

30.00Charnockite, 

Grey, 

Medium 

Grained, 

Highly 

Weathered 

(Grade 
IV) 

31.50Charnockite, 

Grey, 

Medium 

Grained, 

Completely 

Weathered (Grade V) 

19.50 

Greyish 
Silty 

Sand 

(SM-SP) 

21.00Greyish 

Silty 

Sand 

(SM-SP) 

22.50Greyish 
Silty 

Sand 

(SM-SP) 

24.00 

Greyish 

Sand 

(SM-SP) 

25.50 

Greyish 

Silty 

Sand 

(SM-SP) 

200 

1.00 

0.00 

361.06 

17.56 

27.56 

45 

1.50 

33.00 

200 

1.00 

0.00 

383.15 

17.84 

27.84 

45 

1.00 

Charnockite, 

Grey, 

Medium 

Grained, 

Highly 

34.00 

(SM-SP) 

Brown 

Silty 

Sand 

(SM-SP) 

Greyish 

Silty 

Sand 

(SM-SP) 

28.50 

Greyish 

Brown 

Residual 

Soil 

27.00 

Weathered (Grade IV) 

Charnockite, 

Grey, 

Medium 

Grained, 

Highly 

Weathered 

(Grade 
IV) 



Ultimate 

Frictional 

Capacity, 
kN 

using 
'N' 

values 

Ultimate 

Frictional 

Capacity, 
kN 

using 
'c' 

and 
'p' 

values 

450 

mm 

500 

mm 

600 

mm 

700 

mm 

900 

mm 

(KNim')| 

Depth 

q. 

(kN/m´) 

450 

mm 

500 

mm 

600 

mm 

700 

mm 

900 

mm 

Soil Description 

(m) 

565 49 

439.82 

376.99 

314.16 

282.74 

50.00 

371.58 

289.01 

247.72 

185.79 206.43 

32.85 

4.00 

Brown 

Sand 

(SP) 

169.65 

131.95 

113.10 

94.25 

84.82 

66.67 

169.65 

131.95 

113.10 

94.25 

84.82 

62.07 

169.65 

131.95 

113.10 

94.25 

84.82 

63.33 

169.65 

131.95 

113.10 

94.25 

84.82 

69.90 

254 47 

197.92 

169.65 

141.37 

127.23 

78.33 

197.92 254.47 

141.37 169.65 

127.23 

88.42 

254 47 

197.92 

169.65 

141.37 

127.23 

86.67 

254.47 

197.92 

141.37 169.65 

127.23 

104.63 

5.00Greyish 

Brown 

Sand 

(SP) 

6.00 

Greyish 

Brown 

Sand 

(SP) 

7.50 

Greyish 

Brown 

Sand 

(SP) 

9.00 

Greyish 

Brown 

Sand 

(SP) 

254 47 

197.92 

169.65 

141.37 

127.23 

98.33 

254 47 

197.92 

169.65 

141.37 

127.23 

120.83 

10.50 

Greyish 

Brown 

Sand 

(SP) 

254 47 

197.92 

169.65 

141.37 

127.23 

96.67 

197.92 254.47 

169.65 

141.37 

127.23 

132.31 

12.00 

Greyish 

Brown 

Silty 

Sand 

(SM-SP) 

120.17 

93.46 

80.11 

66.76 

60.08 

28.33 

254.47 

197.92 

169.65 

141.37 

127.23 

96.84 

13.50 

Greyish 

Silty 

Sand 

(SM-SP) 

169.65 

131.95 

113.10 

94.25 

84.82 

40.00 

254.47 

197.92 

169.65 

141.37 

127.23 

122.59 

15.00 

|Greyish 

Silty 

Sand 

(SM-SP) 

127.23 

98.96 

84.82 

70.69 

63.62 

30.00 

254.47 

197.92 

169.65 

141.37 

127.23 

117.72 

16.50 

Greyish 

Silty 

Sand 

(SM-SP) 

35.34 

27.49 

23.56 

19.63 

17.67 

8.33 

254.47 

197.92 

169.65 

141.37 

127.23 

79.12 

18.00 

Greyish 

Brown 

Silty 

Sand 

(SM-SP) 

70.69 

54,98 

47.12 

39.27 

35.34 

16.67 

254.47 

197.92 

169.65 

141.37 

127.23 

104.78 

77.75 

60.48 

51.84 

43.20 

38.88 

18.33 

254.47 

197.92 

169.65 

141.37 

127.23 

114.85 

106.03 

82.47 

70.69 

58.90 

53.01 

25.00 

197.92 254.47 

169.65 

141.37 

127.23 

131.34 

113.10 

87.96 

75.40 

62.83 

56.55 

26.67 

197.92 254.47 

169,65 

127.23 141.37 

149.90 

190.85 

148,44 

127.23 

106.03 

95.43 

45.00 

197.92 254.47 

169.65 

141.37 

127.23 

184.61 

19,50 

Greyish 

Silty 

Sand 

(SM-SP) 

21.00 

Greyish 

Silty 

Sand 

(SM-SP) 

22.50 Greyish 

Silty Sand (SM-SP) 

219.13 

170.43 

146.08 

121.74 

109.56 

51.67 

254.47 

197.92 

169.65 

141.37 

127.23 

210.77 

27.00 

Greyish 
Silty 

Sand 

(SM-SP) 

254.47 

197.92 

169.65 

141.37 

127.23 

133.33 

254.47 

197.92 

169.65 

141.37 

127.23 

267.37 

28.50 

Greyish 

Brown 

Residual 
Soil 

254 47 

197.92 

169.65 

141.37 

127.23 

333.33 

254.47 

197.92 

169.65 

127.23 141.37 

318.38 

169.65 

131.95 

113.10 

94.25 

84.82 

333.33 

169.65 

131.95 

113.10 

94.25 

84.82 

339.35 

2544 

197.92 

169.65 

141.37 

127.23 

333.33 

254.47 

197.92 

169.65 

141.37 

127.23 

361,06 

orna riversity l 

131.95 

113.10 

94.25 

84.82 

333.33 

169.65 

131.95 

113.10 

94.25 

84.82 

383.15 

'epuno 

30.00Charnockite, 

Grey, 

Medium 

Grained, 

Highly 

Weathered 

(Grade IV) 

24.00 

Greyish 

Sand 

(SM-SP) 

25.50 Greyish Silty 

Sand (SM-SP) 

31.50 

Charnockite, 

Grey, 

Medium 

Grained, 

Completely 

Weathered 

(Grade 
V) 

33.00 

Charnockite, 

Grey, 

Medium 

Grained, 

Highly 

Weathered 

(Grade 
IV) 

34.00 

Charnockite, 

Grey, 

Medium 

Grained, 

Highly 

Weathered 

(Grade 
V) 



DETERMINATION 
OF 

PILE 

CARRYING 

CAPACITY 
AS 

PER 
IS 

2911: 

2010 

BH 2 

Borehole Location 

From 

Existing 

Borehole 

Level 

31.00 m 
45.00 

Length 
of 

Pile 
(L), 
m 

0.00 KN/m' 

Angle 
of 

lnternal 

Friction 
(p) 
in 

Degrees 

Undraind 

cohesion 

value 
at 

PileTip 
(c), 

kN/m 

17.86 KN/m' 

Submerged 
Unit 

Weight 
at 

PileTip 
(Y), 

KN/m' 

Submerged Condition 

0.00 m 9.00 

Ground 

Water 

Table 

Depth 

(GWT), 

Bearing 

Capacity 

Factor 
(Nc) 

Taken 
from 

Figure 1 
of 
IS 

2911:2010 
Part 
1 

Sec.2 

350.00 

Bearing 

Capacity 

Factor 
(No) 

271.75 

Bearing 

Capacity 

Facior 
(N,) 

2.50 

900 

700 

600 

500 

Factor 
of 

Safety 
(FS) 

450 

18 

14 

Diameter 
of 
Pile 

(D), 

mm 

12 

10 

9 

Critical 

Depth 
of 
Pile 
(20 x 
D), 
m 

181.25 

140.60 

65621.54 

Effective 

overburden 

pressure 
at 
Pile 
Tip 

(P), 

KN/m 

122.60 

31402.02 

37823.35 

44366.02 

50908.69 

104.60 

80000.00 80000.00 80000.00 

86.60 

80000.00 

End 

Bearing 

Resisrtnce 
of 
Pile 
(g.), 

kN/m 

using 'c 
and 
'o' 

80000.00 

End 

Bearing 

Resisrtnce 
of 
Pile 

(a.), 

KN/musing 
'N' 

values 

11000.00 

11000.00 

11000,00 11000,00 

11000.00 

Limiting 
End 

Bearing 

Resisrtnce of 
Pile 
(a.), 

kN/m? 

699790 

4233.30 

3110.18 

2159,84 

1749,47 

Utimate 
End 

Bearing 

Capacity of 
Pile 
(Q), 
kN 

using 'c 
and 
'y' 

values 

699790 

4233.30 

3110.18 

2159.84 

1749,47 

Ultimate 
End 

Bearing 

Capacity 
of 
Pile 

(Q), 
kN 

using 
'N' 

values 

2799.16 

1693.32 

1244.07 

863.94 

699.79 

Safe 
End 

Bearing 

Capacity 
of 
Pile 
(Q,), 
KN 

using 
'c 
and 

'o'values 

2799.16 

1693.32 

1244.07 

863.94 

699.79 

4469.05 

3475.93 

2979.37 

2482.81 

2234.53 

3468.32 

2697.58 

2312.21 

1926.84 

1734.16 

128.68 

100.09 

85.79 

71.49 

64.34 

150.80 

117.29 

100.53 

83.78 

75,40 

Safe 
End 

Bearing 

Capacity of 
Pile 

(Q), 
kN 

using 
'N' 

values 

Ultimate 

Frictional 

Capacity 
of 
Pile 

(Q,), 
kN 

using 'c 

and 
'o' 

values 

Ultimate 

Frictional 

Capacity of 

Pile 

(Q), 
kN 

using 
'N' 

values 

1658.94 

1290.29 

1105.96 

921.63 

829.47 

Safe 

Frictional 

Capacity 
of 
Pile 

(Q,), 
KN 

using 'c 

and 
'o' 

values 

1236.53 

961.75 

824.35 

686.96 

618.27 

Safe 

Frictional 

Capacity 
of 
Pile 

(Q), 
KN 

using 
'N 

values 

| Anna Univarsity 
Chennai-25 

493.03 

298.25 

219.13 

152.17 

123.26 

Self 

Weight 
of 
Pile 
(W), 
KN 

4458 

2984 

2350 

1786 

1529 

CEGC 

Safe 
Pile 

Carrying 

Capacity 
of 
Pile 

(Qale), 
kN 
(c 
and 
'o') 

4036 

2655 

2068 

1551 

1318 

4247 

2819 

2209 

1668 

1424 

1854 

1357 

1126 

908 

804 

Safe 
Pile 

Carrying 

Capacity 
of 
Pile 

(Q,fe), 
kN 
(N' 

values ) 

Recommended 

Safe 
Pile 

Carrying 

Capacity 
of 

Pile 

(Qte), 
kN 

Safe 

Uplift 

Capacity 
of 
Pile 

(Qu), 
kN 

using 
'c' 
and 
'y' 

values 

A2-8H2 

Negetive 

Skin 

Fricton 
of 
Pile 

(Q, 
kN 

using 
'c' 
and 
'p' 

values 

Negetive 
Skin 

Friction 
of 
Pile 

(Q)., 
KN 

using 
'N' 

values 



N' Value 

"K' 

'a' 

Pp (KN/m') 

Yeub KN/m 

'c' kNím 

H, (m) 

Soil Description 

Depth 

1.00 

0.00 

(m) 

24.40 

6.10 

16.10 

25 

0 

4.00 

Brownish 

Silty 

Sand 

(SM-SP) 

4.00 

31 

1.00 

0.00 

42.10 

11.00 

21.00 

38 

1.00 

Brownish Sand (SP) 

5.00 

52 

1.00 

0.00 

53.60 

12.00 

22.00 

42 

0 

1.00 

Brownish Sand (SP) 

6.00 

54 

1.00 

0.00 

68.60 

12.00 

22.00 

41 

0 

1.50 

Brownish 

Silty 

Sand 

(SM-SP) 

7.50 

62 

1.00 

0.00 

86.60 

12.00 

22.00 

42 

0 

1.50 

Brownish Sand (SP) 

9.00 

52 

1.00 

0.00 

104.60 

12.00 

22.00 

42 

0 

1.50 

1050 

Greyish 

Brown 

Sand 

(SP) 

58 

1.00 

0.00 

122.60 

12.00 

22.00 

42 

1.50 

12.00 

Brownish 

Sand 

(SP) 

40 

1.00 

0.00 

140.60 

12.00 

22.00 

40 

0 

1.50 

13.50 

Greyish 

Brown 

Silty 

Sand 

(SM-SP) 

26 

1.00 

0.00 

157.33 

10.30 

20.30 

36 

0 

1.50 

15.00Brownish Sand (SP) 

1 

1.00 

0.00 

170.45 

7.20 

17.20 

27 

0 

1.50 

16.50 

Greyish 

Brown 

Sand 

(SP) 

11 

1.00 

0.00 

181.25 

7.20 

17.20 

28 

1.50 

18.00Greyish 

Brown 

Sand 

(SP) 

13 

1.00 

0.00 

192.43 

7.70 

17.70 

28 

0 

1.50 

19.50 

Greyish 
Silty 

Sand 

(SM-SP) 

17 

1.00 

0.00 

204.73 

8.70 

18.70 

30 

1.50 

21.00 

Greyish 
Silty 

Sand 

(SM-SP) 

17 

1.00 

0.00 

217.78 

8.70 

18.70 

31 

0 

1.50 

19 

1.00 

0.00 

231.13 

9.10 

19.10 

32 

1.50 

26 

1.00 

0.00 

245.68 

10.30 

20.30 

36 

1.50 

30 

1.00 

0.00 

261.58 

10.90 

20.90 

37 

1.50 

80 

1.00 

0.00 

278.75 

12.00 

22.00 

41 

1.50 

22.50 

Brownish 

Grey 

Sand 
(SP) 

24.00Greyish Sand (SP) 

25.50 

Greyish 

Sand 
(SP) 

27.00 

Greyish 

Sand 
(SP) 

28.50Greyish Residual Soil 

200 

1.00 

0.00 

300.59 

17.12 

27.12 

45 

0 

1.50 

30.00Charnockite, 
Grey, 

Medium 

Grained, 

Completely 

Weathered 

(Grade V) 

200 

1.00 

0.00 

322.37 

17.86 

27.86 

45 

0 

1.00 

Weathered (Grade IV) 

200 

1.00 

0.00 

345.13 

18,45 

28,45 

45 

0 

1.50 

Weathered (Grade IV) 

200 

olAnnaUniversity 5| 

1.00 

0.00 

372.95 

18.64 

28.64 

45 

0 

1.50 

Weathered (Grade I) 

rEGC 

31.00 

Charnockite, 

Grey, 

Medium 

Grained, 

Highly 

32.50Charnockite, 

Grey, 

Medium 

Grained, 

Highly 

34.00Charnockite, 
Grey, 

Medium 

Grained, 

epun 

Channäi-23 

Highly 



Ultimate 

Frictional 

Capacity, 

kN 

USIny 

dllu 

450 
mm 

500 
mm 

600 
mm 

700 

mm 

900 

mm 

(KNim') 

450 

mm 

500 

mm 

600 

mm700 
mm 

900 

mm 

150.80 

Soil 

Depth 

117.29 

100.53 

83.78 

(kN/m' 

75.40 

13.33 

128.68 

100.09 

85.79 

146.08 

71.49 

64.34 

(m) 

113.62 

11.38 

97.39 

81.16 

73.04 

51.67 

93.00 

72,33 

4 
00 

Brownish 
Sity 

Sand 

(SM-SP) 

62.00 

51.67 

46.50 

169.65 

32.89 

131.95 

113.10 

94.25 

84.82 

86.67 

136.46 

106.13 

5.00 

Brownish 

Sand 
(SP) 

90.97 

254.47 

75.81 

68.23 

48.26 

197.92 

169.65 

141.37 

127.23 

90.00 

252.91 

196.71 

6.00 

Brownish 

Sand 

(SP) 

168.61 

140.51 

126.46 

59.63 

254.47 

197.92 

169.65 

127.23 141.37 

103.33 

254.47 

7.50 

Brownish 
Silty 

Sand 

(SM-SP) 

197.92 

169.65 

141.37 

127.23 

77.97 

254.47 

197.92 

169 65 

141.37 

127.23 

86.67 

254.47 

197.92 

69.65 

9.00 

Brownish 

Sand 
(SP) 

141.37 

127.23 

94.18 

254.47 

197.92 

169.65 

141.37 

127.23 

96.67 

10.5C 

|Greyish 

Brown 

Sand 

(SP) 

254.47 

197.92 

169.65 

141.37 

127.23 

110.39 

254.47 

197.92 

169.65 

141.37 

127.23 

66.67 

254.47 

12.00 

Brownish 

Sand 

(SP) 

197.92 

169.65 

141.37 

127.23 

117.98 

183.78 

142.94 

122.52 

102.10 

91.89 

13.50Greyish 

Brown 
Silty 

Sand 

(SM-SP) 

43.33 

254.47 

197.92 

169.65 

141.37 

127.23 

114.30 

77.75 

60.48 

51.84 

43.20 

38.88 

18.33 

254.47 

15.00 

Brownish 

Sand 
(SP) 

197.92 

169.65 

141.37 

127.23 

86.85 

77.75 

60.48 

51.84 

43.20 

38.88 

18.33 

16.50Greyish 

Brown 

Sand 

(SP) 

254.47 

197.92 

169.65 

127.23 141.37 

96.37 

91.89 

71.47 

61.26 

18.00 

Greyish 

Brown 

Sand 

(SP) 

51.05 

45.95 

21.67 

254,47 

197.92 

169,65 

141.37 

127.23 

102.31 

120.17 

93.46 

80.11 

66.76 

60.08 

28.33 

254.47 

197.92 

169.65 

141.37 

127.23 

118.20 

120.17 

93.46 

80.11 

66.76 

60.08 

28.33 

254.47 

197.92 

169.65 

141.37 

127.23 

130.85 

134.30 

104.46 

89.54 

74.61 

67.15 

31.67 

254.47 

197.92 

169.65 

141.37 

127.23 

144.42 

183.78 

142.94 

122.52 

102.10 

91.89 

43.33 

254.47 

197.92 

169.65 

141.37 

127.23 

178.49 

212.06 

164.93 

141.37 

117.81 

106.03 

50.00 

254.47 

197.92 

169.65 

141.37 

127.23 

197.11 

19.50 

Greyish 

Silty 

Sand 

(SM-SP) 

21.00Greyish 
Silty 

Sand 

(SM-SP) 

22.50 

Brownish 

Grey 

Sand 

(SP) 

24.00Greyish Sand (SP) 

25.50 

Greyish 

Sand 

(SP) 27.00|Greyish Sand (SP) 

254.47 

197.92 

169,65 

141.37 

127.23 

133.33 

254.47 

197.92 

169.65 

141.37 

127.23 

242.31 

28.50Greyish Residual Soil 

254.47 

197.92 

169.65 

141.37 

333.33 127.23 

254.47 

197.92 

169.65 

141.37 

127.23 

300.59 

30.00Charnockite, 
Grey, 

Medium 

Grained, 

Completely 

Weathered 

(Grade ) 

169.65 

131.95 

113.10 

94.25 

84.82 

333.33 

169.65 

131.95 

113.10 

94.25 

84.82 

322.37 

of 

254.47 

197.92 

169.65 

141.37 

127.23 

333.33 

Soil 

254.47 

197.92 

169.65 

141.37 

345.13 127.23 

Anta Uciversity5 
rennai-2 

197.92 

169.65 

141.37 

127.23 

333.33 

254.47 

197.92 

169,65 

141.37 

127.23 

o, 

372.95 

31.00 |Charnockite, Grey, 

Medium 

Grained, 

Highly 

Weathered 

(Grade 
IV) 

Description 

32.50 

Charnockite, 

Grey, 

Medium 

Grained, 

Highly 

Weathered 

(Grade 
IV) 

34.00|Charnockite, 

Grey, 

Medium 

Grained, 

Highly 

Weathered 

(Grade 
IV) 



BH 3 

Borehole Location 

From 

Existing 

Borehole 

Level 

31.00 m 
45.00 

0.00 KN/m 18.45 kN/m' 

Submerged Condition 

0.00 m 
9.00 

Undraind 

cohesion 

value 
at 

PileTip 
(c.). 

kN/m 

Angle 
of 

Internal 

Friction 
(p) 
in 

Degrees 

Submerged 
Unit 

Weight 
at 

PileTip 

(Y.), 

KN/m 

Ground 

Water 

Table 

Depth 

(GWT), m 

Taken 

from 

Figure 
1 
of 
IS 

2911:2010 
Part 
1 

Sec.2 

350.00 

Bearing 

Capacity 

Factor 
(No) 

271.75 

Bearing 

Capacity 

Factor 
(N) 

2.50 

Factor 
of 

Safety 

(FS) 

900 

700 

600 

500 

450 

Diameter 
of 
Pile 

(D), 
mm 

18 

14 

12 

10 

9 

Critical 

Depth 
of 
Pile 
(20 x 
D), 
m 

192.23 

153.00 

135.00 

117.00 

99.00 

Effective 

overburden 

pressure 
at 
Pile 
Tip 

(P), 

KN/m 

69534.94 

55304.81 

48754.12 

42203.44 

35778.09 

End 

Bearing 

Resisrtnce 
of 
Pile 

(go), 

kN/m 

using 
'c 
and 
'p' 

80000.00 

80000.00 

80000,00 80000.00 

80000.00 

End 

Bearing 

Resisrtnce 
of 
Pile 

(go), 

KN/m 

using 
'N' 

values 

11000.00 

11000.00 

11000,00 

11000.00 

11000.00 

Limiting 
End 

Bearing 

Resisrtnce 
of 
Pile 

(g.), 

kN/m 

6997.90 

4233.30 

3110.18 

2159.84 

1749.47 

Ultimate End 

6997.90 

4233.30 

3110.18 

2159,84 

1749.47 

2799.16 

1693.32 

1244.07 

863.94 

699,79 

2799.16 

1693.32 

1244.07 

863.94 

699.79 

Safe 
End 

Bearing 

Capacity 
of 
Pile 

(Q,), 
kN 

using 
'c 
and 
'ã' 

values 

Ultimate 
End 

Bearing 

Capacity 
of 
Pile 

(Q,). 
kN 

using 
'N' 

values 

4546.65 

3536.28 

3031.10 

2525.92 

2273.32 

3329.30 

2589.46 

2219.54 

1849.61 

1664.65 

208.95 

162.52 

139.30 

116.08 

104.47 

263.89 

205.25 

175.93 

146.61 

131.95 

Ultimate 

Frictional 

Capacity of 

Pile 

(Q), 
KN 

using 
'c' 
and 

''values 

Ultimate 

Frictional 

Capacity of 

Pile 

(Q), 
kN 

using 
'N' 

values 

Negetive 
Skin 

Fricton 
of 

Pile 

(Qn), 
kN 

using 
'c 
and 

'ã'values 

Negetive 

Skin 

Friction 
of 
Pile 

(Q), 
kN 

using 
N' 

values 

1609.71 

1252.00 

1073.14 

894.28 

804.86 

Safe 

Frictional 

Capacity 
of 
Pile 

(Q,), 
KN 

using 
'c 

and 
'ã' 

values 

1067.83 

830.53 

711.88 

593.24 

533.91 

Safe 

Frictional 

Capacity 
of 
Pile 

(Q,), 
kN 

using 
'N' 

values 

sion of 

493.03 

298.25 

219.13 

152.17 

123.26 

Self 

Weight 
of 

Pile 

(W), 
kN 

4409 

2945 

Anna Un 

2317 

1758 

1505 

Safe 
Pile 

Carying 

Capacity 
of 
Pile 

(Qsle), 
KN 
('C' 
and 
'o') 

University 

3867 

2524 

1956 

1457 

Fo 

1234 

4138 

2735 

2137 

1608 

1369 

1800 

1314 

1090 

878 

777 

Recommended 

Safe 

Pile 

Carrying 

Capacity 
of 
Pile 

(Qsafe), 
kN 

Safe 
Pile 

Carrying 

Capacity 
of 

Pile 

(Qae), 
kN 
(N' 

values ) 

Safe 

Uplift 

Capacity 
of 
Pile 

(Qu), 
KN 

A-2-B3 

Bearing 

Capacity 

Factor 

(N) 

Length 
of 
Pile 
(L), 
m 

Bearing 

Capacity 
of 
Pile 

(Q), 
KN 

using 
'c 

and 

'p'values 

Safe 

End 

Bearing 

Capacity 
of 

Pile 

(Q,), 
kN 

using 
'N' 

values 

using 
'c 
and 

'p'values 



N' Value 

K 

'a' 

Pp (kNim')l 

Ysub KN/m 

'Y kN/m 

c' kN/m 

H, 

Soil Description 

Depth 

14 

1.00 

(m) 

0.00 

32.00 

8.00 

18.00 

30 

4.00 

Brownish Sand (SP) 

4.00 

53 

1.00 

0.00 

54.00 

12.00 

22.00 

42 

1.00 

5.00Greyish 

Brown 

Sand 
(SP) 

44 

1.00 

0.00 

66.00 

12.00 

22.00 

42 

1.00 

Brownish Sand (SP) 

6.00 

57 

1.00 

0.00 

81.00 

12.00 

22.00 

41 

1.50 

Greyish 

Brown 

Silty 

Sand 

(SM-SP) 

7.50 

72 

1.00 

0.00 

99.00 

12.00 

22.00 

42 

1.50 

Greyish 

Brown 

Sand 
(SP) 

9.00 

82 

1.00 

000 

117.00 

12.00 

22.00 

42 

1.50 

10.50 

Greyish 

Brown 

Sand 

(SP) 

37 

1.00 

0.00 

135.00 

12.00 

22.00 

40 

1.50 

12.00 

Greyish 

Brown 

Sand 

(SP) 

75 

1.00 

0.00 

153.00 

12.00 

22.00 

41 

0 

1.50 

13.50 

Greyish 

Brown 

Silty 

Sand 

(SM-SP) 

36 

1.00 

0.00 

169.73 

10.30 

20.30 

39 

1.50 

15.00 

Greyish 

Brown 

Sand 

(SP) 

12 

1.00 

0.00 

183.08 

7.50 

17.50 

27 

0 

1,50 

5 

1.00 

0.00 

192.23 

4,70 

14.70 

22 

0 

1.50 

11 

1.00 

0.00 

201.15 

7.20 

17.20 

28 

0 

1.50 

3 

1.00 

0.00 

211.13 

6.10 

16.10 

25 

1.50 

16.50 

Greyish 

Silty 

Sand 

(SM-SP) 

18.00Greyish 
Silty 

Sand 

(SM-SP) 

19.50 

Greyish 

Sand 
(SP) 

21.00 

Greyish 
Silty 

Sand 

(SM-SP) 

12 

1.00 

0.00 

221.33 

7.50 

17.50 

28 

1.50 

22.50 

Greyish 

Sand 

(SP) 

15 

1.00 

0.00 

233.10 

8.20 

18.20 

29 

0 

1.50 

24.00 

Greyish 

Silty 

Sand 

19 

1.00 

0.00 

246.08 

9.10 

19.10 

31 

0 

1.50 

25.50 

Greyish 
Silty 

Sand 

29 

1.00 

0,00 

260.93 

10,70 

20.70 

37 

0 

1.50 

27.00 

Greyish 
Sand 

(SP) 

100 

1.00 

0.00 

277.95 

12.00 

22.00 

44 

0 

1.50 

28.50 

Brown 

Weathered 

Charnockite 

200 

1.00 

0.00 

300.05 

17.46 

27,46 

45 

0 

1.50 

30.00 

Charnockite, 

Grey, 

Medium 

Grained, 

Highly 

Weathered 

(Grade 
IV) 

ision 

200 

1.00 

0.00 

322.37 

18.45 

28.45 

45 

0 

1.00 

Anna Jnives) 
Chernai 

CEGC 

200 

1.00 

0.00 

345.58 

18.65 

28.65 

45 

0 

1.50 

31.50 

Charnockite, 

Grey, 

Medium 

Grained, 

Moderately 

Weathered 

(Grade 
l) 

33.00Charnockite, 

Grey, 

Medium 

Grained, 

Moderately 

Weathered 

(Grade 
I) 

A-2-BH 3 

(m) 

(SM-SP) (SM-SP) 



Ultimate 

Frictional 

Capacity, 
kN 

using 
'N' 

values 

Ultimate 

Frictional 

Capacity, 
kN 

using 
'c' 

and 
' ' 

values 

450 

mm 

500 

mm 

600 

mm700 

mm 

900 

mnm 

s 

(KN/m) 

450 

mm 

500 

mm 

600 

mm 

700 

mm 

900 

mm 

Depth 

(KN/m) 

Soil Description 

263.89 

205.25 

175.93 

(m) 

146.61 

131.95 

23.33 

162.52 208.95 

139.30 

116.08 

104.47 

18.48 

4.00 

Brownish 

Sand 

(SP) 

169.65 

131.95 

113.10 

94.25 

84,82 

88.33 

137.47 

106.92 

91.65 

76.37 

68.74 

48.62 

5.00Greyish 

Brown 

Sand 

(SP) 

169.65 

131.95 

113.10 

94.25 

84.82 

73.33 

168.02 

130.69 

112.02 

93.35 

84.01 

59.43 

6.00Brownish Sand (SP) 

254.47 

197.92 

169.65 

141.37 

127.23 

95.00 

254.47 

197,92 

169.65 

141.37 

127.23 

70.41 

7.50 

Greyish 

Brown 

Sity 

Sand 

(SM-SP) 

254.47 

197.92 

169.65 

141.37 

127.23 

120.00 

254.47 

197.92 

169.65 

141.37 

127.23 

89.14 

9.00 

Greyish 

Brown 

Sand 
(SP) 

254 47 

197.92 

169.65 

141.37 

127.23 

254.47 136.67 

197.92 

169.65 

141.37 

127.23 

105.35 

10.50 

Greyish 

Browr. 

Send 

(SP) 

254.47 

197.92 

169.65 

141.37 

127.23 

61.67 

254.47 

197.92 

169.65 

141.37 

113.28 127.23 

12.00 

Greyish 

Brown 

Sand 
(SP) 

254.47 

197.92 

169.65 

141.37 

127.23 

125.00 

254.47 

197.92 

169.65 

141.37 

133.00 127.23 

13.50 

Greyish 

Brown 

Silty 

Sand 

(SM-SP) 

254.47 

197.92 

169.65 

141.37 

127.23 

60.00 

197.92 254.47 

169.65 

141.37 

137.44 127.23 

15.00 

Greyish 

Brown 

Sand 

(SP) 

84.82 

65.97 

56.55 

47.12 

42.41 

20.00 

254.47 

197.92 

169,65 

141.37 

127.23 

93.28 

16.50 

Greyish 
Silty 

Sand 

(SM-SP) 

35.34 

27.49 

23.56 

19,63 

17.67 

8.33 

254.47 

197.92 

169.65 

141.37 

127.23 

77.66 

18.00 

Greyish 
Silty 

Sand 

(SM-SP) 

77.75 

60.48 

51.84 

43.20 

38.88 

18.33 

254.47 

197.92 

169.65 

141.37 

127.23 

106.95 

19.50 

Greyish 

Sand 

(SP) 

56.55 

43.98 

37.70 

31.42 

28.27 

13.33 

254.47 

197.92 

169.65 

141.37 

127.23 

98,45 

21.00 

Greyish 
Silty 

Sand 

(SM-SP) 

84.82 

65.97 

56.55 

47.12 

42.41 

20.00 

254.47 

197.92 

169.65 

141.37 

127.23 

117.68 

22.50 

Greyish 

Sand 
(SP) 

106.03 

82.47 

70.69 

58.90 

53.01 

25.00 

254.47 

197.92 

169.65 

141.37 

127.23 

129.21 

24.00 

Greyish 
Silty 

Sand 

(SM-SP) 

134.30 

104.46 

89.54 

74.61 

67.15 

31.67 

254.47 

197.92 

169.65 

141.37 

127.23 

147.86 

25.50 

Greyish 

Silty 

Sand 

(SM-SP) 

204.99 

159.44 

136.66 

113.88 

102.49 

48.33 

254.47 

197.92 

169.65 

141.37 

127.23 

196.62 

27.00 

Greyish 

Sand 

(SP) 

254.47 

197.92 

169.65 

141.37 

127.23 

166.67 

254.47 

197.92 

169.65 

141.37 

127.23 

268.41 

28.50 

Brown 

Weathered 

Charnockite 

254.47 

197.92 

169.65 

141.37 

333.33| 127.23 

254.47 

197.92 

169.65 

141.37 

300.05 127.23 

30.00 

Charnockite, 

Grey, 

Medium 

Grained, 

Highly 

Weathered 

(Grade 
IV) 

169.65 

131.95 

113.10 

94.25 

84.82 

333.33 

169.65 

131.95 

113.10 

94.25 

84.82 

322.37 

sion of 

254 47 

197.92 

169.65 

141.37 

127.23 

333.33 

197.92 254.47 

169,65 

141.37 

127.23 

345.58 

31.50 

Charnockite, 

Grey, 

Medium 

Grained, 

Moderately 

Weathered 

(Grade 
lll) 

33.00 

Charnockite, 

Grey, 

Medium 

Grained, 

Moderately 

Weathered 

(Grade 
lil) 

uone 

Anna Universily 9 
Chennar2 gt 



BH 4 

Borehole Location 

From 

Existing 

Borehole 

Level 

31.00 m 
45.00 

0.00 KN/m' 18.67 kN/m' 

Submerged Condition 

Undraind 

cohesion 

value 
at 

PileTip 
(c.), 

kN/m 

Angle of Internal 

Friction 
(p) 
in 

Degrees 

0.00 9.00 

Taken 

from 

Fiqure 
1 
of 
IS 

2911.2010 
Part 
1 

Sec.2 

350.00 

Ground 

Water 

Table 

Depth 

(GWT), 
m 

Bearing 

Capacity 

Factor 

(N) 

Bearing 

Capacity 

Factor 
(N,) 

271.75 2.50 

900 

700 

600 

500 

450 

Bearing 

18 

14 

Diameter 
of 

Pile 

(D), 

mm 

12 

10 

9 

200.88 

158.95 

Critical 

Depth 
of 
Pile 
(20 x 
D), 
m 

141.03 

123.10 

105.10 

Effective 

overburden 

pressure 
at 
Pile 
Tip 

(P), 

kN/m 

72589.34 

57408.24 

50880.81 

80000.00 

End 

Bearing 

Resisrtnce 
of 
Pile 

(g), 

kN/m 

using 
'c 
and 
'o' 

80000.00 

80000.00 80000.00 

37926.54 44353.38 

80000.00 

End 

Bearing 

Resisrtnce 
of 
Pile 
(g), 

kN/m 

using 
'N' 

values 

11000.00 

11000,00 

11000.00 11000.,00 

11000.00 

Limiting 
End 

Bearing 

Resisrtnce 
of 
Pile 

(g), 

kN/m 

6997.90 

4233.30 

3110.18 

2159.84 

1749.47 

Ultimate 
End 

Bearing 

Capacity 
of 

Pile 

(Q), 
kN 

using 
'c 

and 

'p'values 

6997.90 

4233.30 

3110.18 

2159.84 

1749.47 

Ultimate 
End 

Bearing 

Capacity 
of 
Pile 

(Q,), 
kN 

using 
'N' 

values 

2799,16 

1693.32 

1244.07 

863.94 

699,79 

Safe End Bearing 

2799.16 

1693.32 

1244.07 

863.94 

699.79 

Safe 
End 

Bearing 

Capacity of 
Pile 

(Q), 
kN 

using 
'N' 

values 

4536.00 

3528.00 

3024.00 

2520.00 

2268.00 

3232.70 

2514.32 

2155.13 

1795.94 

1616.35 

273.22 

212.50 

182.15 

151.79 

136.61 

376.99 

293.22 

251.33 

209.44 

188.50 

Ultimate 

Frictional 

Capacity 
of 
Pile 

(Q), 
kN 

using 
'c' 
and 
'o' 

values 

Ultimate 

Frictional 

Capacity 
of 

Pile 

(Q), 
kN 

using 
'N' 

values 

Negetive 
Skin 

Fricton 
of 
Pile 

(Q), 
KN 

using 
'c' 
and 
'o' 

values 

Negetive 

Skin 

Friction 
of 
Pile 

(Qnt), 
kN 

using 
'N' 

values 

1541.18 

1198.70 

1027.45 

856.21 

770.59 

916.09 

712.51 

610.73 

508.94 

458.04 

Safe 

Frictional 

Capacity 
of 
Pile 

(Q,), 
kN 

using 
'c 

and 
'p' 

values 

Safe 

Frictional 

Capacity 
of 
Pile 

(Qo), 
kN 

using 
'N' 

values 

493.03 

298.25 

219.13 

152.17 

ision 

123.26 

Self 

Weight 
of 
Pile 

(W), 
KN 

4340 

2892 

2272 

1720 

1470 

Anna Ue 
l Chert 

3715 

2406 

cEG 
euersity 

1855 

1373 

1158 

4028 

2649 

2063 

1547 

1314 

1732 

1262 

1045 

840 

743 

Recommended 

Safe 

Pile 

Carrying 

Capacity 
of 
Pile 

(Qsate), 
kN 

Safe 

Uplift 

Capacity 
of 

Pile 

(Q,), 
kN 

using 
'c' 

and 
'o' 

values 

Safe 
Pile 

Carrying 

Capacity 
of 
Pile 

(Qale). 
kN 
('C' 
and 
'ã') 

Safe 
Pile 

Carrying 

Capacity 
of 
Pile 

(Qate), 
kN 
(N' 

values ) 

Submerged 
Unit 

Weight 
at 

PileTip 
(Y.), 

KN/m 

Length 
of 

Pile 
(L), 
m 

Capacity Facior 
(N,) 

Factor 
of 

Safety 
(FS) 

Capacity of 

Pile 

(Q), 
kN 

using 
'c' 
and 
'p' 

values 



N' Value 

"K 

a, 

Po (KN/m²) 

sub 
Y 

KN/m 

'Y' kN/m 

'c' kNim? 

H, (m) 

Soil Description 

Depth 

20 

1.00 

0.00 

37.20 

(m) 

9.30 

19.30 

33 

0 

4.00 

4.00 

Brownish 

Sand 

(SP) 

26 

1.00 

0,00 

60.95 

10,30 

20.30 

36 

1.00 

Greyish 

Brown 

Sand 

(SP) 

5.00 

41 

1.00 

0.00 

72.10 

12.00 

22.00 

42 

0 

1.00 

Brownish Sand (SP) 

6.00 

90 

1.00 

0.00 

87.10 

12.00 

22.00 

42 

0 

1.50 

Brownish Sand (SP) 

7.50 

76 

1.00 

0.00 

105.10 

12.00 

22.00 

41 

1.50 

Greyish 

Brown 

Silty 

Sand 

(SM-SP) 

9.00 

43 

1.00 

0 

123.10 

12.00 

22.00 

41 

1.50 

10.50 

Greyish 

Brown 

Silty 

Sano 

(SM-SP) 

39 

1.00 

0.00 

141.03 

11.90 

21.90 

40 

1.50 

12.00 

Greyish 

Brown 

Silty 

Sand 

(SM-SP) 

54 

1.00 

0.00 

158.95 

12.00 

22.00 

41 

1.50 

13.50 

Greyish 

Brown 

Silty 

Sand 

(SM-SP) 

62 

1.00 

0.00 

176.95 

12.00 

22.00 

42 

0 

1.50 

15.00 

Greyish 

Brown 

Sand 
(SP) 

10 

1.00 

0.00 

191.13 

6.90 

16.90 

26 

0 

1.50 

16.50 

Brownish 

Grey 

Silty 

Sand 

(SM-SP) 

8 

1.00 

0.00 

200.88 

6.10 

16.10 

25 

0 

1.50 

18.00 

Greyish 

Silty 

Sand 

(SM-SP) 

9 

1.00 

0.00 

210.33 

6.50 

16.50 

25 

1.50 

19.50 

Greyish 

Silty 

Sand 

(SM-SP) 

13 

1.00 

0.00 

220.98 

7.70 

17.70 

28 

0 

1.50 

21.00 

Greyish 

Brown 
Silty 

Sand 

(SM-SP) 

17 

1.00 

0.00 

233.28 

8.70 

18.70 

30 

1.50 

22.50 

Greyish 
Silty 

Sand 

(SM-SP) 

11 

1.00 

0.00 

245.20 

7.20 

17.20 

27 

1.50 

12 

1.00 

0.00 

256.23 

7.50 

17.50 

27 

0 

1.50 

24 

1.00 

0.00 

269.35 

10.00 

20.00 

34 

0 

1.50 

24.00 

Brownish 

Grey 
Silty 

Sand 

(SM-SP) 

25.50 

Greyish 

Brown 
Silty 

Sand 

(SM-SP) 

27.00 

Greyish 
Silty 

Sand 

(SM-SP) 

100 

1.00 

0.00 

285.85 

12.00 

22.00 

44 

1.50 

28.50 

Brown 

Weathered 

Charnockite 

200 

1.00 

0.00 

308.83 

18.64 

28.64 

45 

0 

1.50 

30.00 

Charnockite, 

Grey, 

Medium 

Grained, 

Highly 

Weathered 

(Grade 
IV) 

200 

1.00 

0.00 

332.15 

18.67 

28.67 

45 

0 

1.00 

Of 

200 

1.00 

0.00 

355.69 

18.94 

28,94 

45 

sior 

0 

1.50 

Soil 

31.50 

Charnockite, 

Grey, 

Medium 

Grained, 

Moderately 

Weathered 

(Grade 
IlI) 

33.00 

Charnockite, 

Grey, 

Medium 

Grained, 

iersity 

A-2-uone 

00 

Moderately 

Weathered (Grade I) 



UItimate 

Frictional 

Capacity, 
kN 

using 
'N' 

values 

Ultimate 

Frictional 

Capacity, 
kN 

using 
'c' 

and 
'p' 

values 

900 mm 

450 

mm| 
500 

mm 

600 

mm 

700 

mm 

(KN/m') 

450 

mm 

500 

mm 

600 

mm700 

mm| 

900 

mm 

Depth 

(KN/m') 

Soil Description 

(m) 

376.99 

293.22 

251.33 

209.44 

188.50 

33.33 

273.22 

212.50 

182.15 

151.79 

136.61 

24.16 

4 
00 

Brownish 

Sand 

(SP) 

122.52 

95.29 

81.68 

68.07 

61.26 

43.33 

125.21 

97.38 

83.47 

69.56 

62.60 

44.28 

5.00Greyish 

Brown 

Sand 

(SP) 

169.65 

131.95 

113.10 

94.25 

84.82 

68.33 

169.65 

131.95 

113.10 

94.25 

84.82 

64.92 

6.00Brownish Sand (SP) 

254.47 

197.92 

169.65 

141.37 

127.23 

150.00 

254.47 

197.92 

169.65 

141.37 

127.23 

78.43 

254.47 

197.92 

169.65 

141.37 

127.23 

126.67 

254.47 

197.92 

169.65 

141.37 

127.23 

91.36 

Greyish 

Brown 

Silty 

Sand 

(SM-SP) 

9 00 7.50 

Brownish 

Sand 

(SP) 

254 47 

197.92 

169.65 

141.37 

127.23 

71.67 

254.47 

197.92 

169.65 

14137 

127.23 

107.01 

Greyish 

Brown 
Silty 

Sand 
(SM 

"0 50 

254.47 

197.92 

169.65 

141.37 

127.23 

65.00 

254.47 

169.65 197.92 

141.37 

127.23 

118.33 

Greyish 

Brown 

Silty 

Sand 

(SM-SP) 

12 00 

254.47 

197.92 

169.65 

141.37 

127.23 

90.00 

254.47 

197.92 

169.65 

141.37 

127.23 

138.17 

Greyish 

Brown 

Silty 

Sand 

(SM-SP) 

13 50 

254.47 

197.92 

169.65 

141.37 

127.23 

103.33 

254,47 

197.92 

169.65 

141.37 

127.23 

159.33 

Greyish 

Brown 

Sand 

(SP) 

15 00 

70.69 

54.98 

47.12 

39.27 

35.34 

16.67 

254.47 

197.92 

169.65 

141.37 

127.23 

93.22 

Brownish 

Grey 

Silty 

Sand 

(SM-SP) 

16 50 

56.55 

43.98 

37.70 

31.42 

28.27 

13.33 

254.47 

197.92 

169.65 

141.37 

127.23 

93.67 

Greyish 

Silty 

Sand 

(SM-SP) 

18 00 

63.62 

49.48 

42.41 

35.34 

31.81 

15.00 

254.47 

197.92 

169,65 

141.37 

127.23 

98 08 

Greyish 

Silty 

Sand 

(SM-SP) 

19.50 

91.89 

71.47 

61.26 

51.05 

45.95 

21.67 

254.47 

197.92 

169.65 

127.23 141.37 

117 49 

Greyish 

Brown 

Silty 

Sand 

(SM-SP) 

21.00 

120.17 

93.46 

80.11 

66.76 

60.08 

28.33 

254.47 

197.92 

169.65 

141.37 

127.23 

134 68 

Greyish 

Silty 

Sand 

(SM-SP) 

22 50 

77.75 

60.48 

51.84 

43.20 

38.88 

18.33 

254,47 

197.92 

169.65 

141.37 

127.23 

124.94 

Brownish 

Grey 
Silty 

Sand 

(SM-SP) 

24 00 

84.82 

65.97 

56.55 

47.12 

42.41 

20.00 

254.47 

197.92 

169.65 

141.37 

127.23 

130.55 

Greyish 

Brown 

Silty 

Sand 

(SM-SP) 

2550 

169.65 

113.10 131.95 

94.25 

84.82 

40.00 

254.47 

197.92 

169.65 

141.37 

127.23 

181.68 

27 
00 

Greyish 

Silty 

Sand 

(SM-SP) 

254.47 

197.92 

169.65 

141.37 

127.23 

166,67 

254,47 

197.92 

169.65 

141.37 

127.23 

276.04 

28.50 

Brown 

Weathered 

Charnockite 

254.47 

197.92 

169.65 

141.37 

127.23 

333.33 

254.47 

197.92 

169.65 

141.37 

127.23 

308.83 

30 00 

169.65 

131.95 

113.10 

94.25 

84.82 

333.33 

169.65 

131.95 

113.10 

94.25 

84.82 

332.15 

254,47 

197.92 

169.65 

141.37 

127.23 

333.33 

254.47 

197.92 

169.65 

141.37 

127.23 

355.69 

31.50 

Charnockite, 

Grey, 

Medium 

Grained, 

Moderately 

Weathered 

(Grade 
lIl) 

33.00 

EGC 
Anna University 

SP) 

Charnockite, 

Grey, 

Medium 

Grained, 

Highly 

Weathered 

(Grade 
IV) 

Charnockite, 

Grey, 

Medium 

Grained, 

Moderately 

Weathered 

(Grade 
lI) 



DETERMINATION 
OF 

LATERAL 

PILE 

CARRYING 

CAPACITY 
AS 

PER 
IS 

From 

Existing 

Borehole 

Level 

31.00 m 

Length 
of 

Pile 
(L), 
m 

Fixed 

Head 
by 

Pile 

Cap 

Type of Fixity 

Point 
of 

appilcation 
of 

Lateral 

Load 

(Assumed) 

0.00 m 

Cantilever 

Length 

above 

Ground 

Level 
(e), 
m 

From 

Table 3 
of 
IS 

2911 

Part 1 

Sec. 
2 

5.00 mm 
3200.00 KN/m 

Allowable 

Deflection 
as 
per 
IS 

2911 

Part 

Modulus 
of 

Subgrade 

Reaction 
of 
Soil 

(n) 

M 

30.00 Nímm 

Grade of Concrete 

27386127.88 KN/m 

Young's 

Modulus 
of 
Pile 

Materia 

(E), 

KN/m 

900 

00 

600 

500 

450 

Diametr 
of 

Pile 

(D), 

mm 

0.03221 

0.01179 

0.00636 

0.00307 

0.00201 

Moment of 

3.08 

2.52 

2.22 

1.92 

1.77 

Stiffness Factor, (T) 

Long Pile 

Long Pile 

Long Pile 

Long Pile 

Long Pile 

Criteria 
for 

Behaviour 
of 

Pile 
as 
per 

Table 
5 
of 
IS 

2911 

Part | 

Sec. 2 

0.00 

0.00 

0.00 

0.00 

0.00 

(e/R) 

1.90 

1.90 

1.90 

1.90 

1.90 

(Z4T) 

from 

Fig.4 
of 
IS 

2911 

Part 1 

Sec.2 

5.85 

4.78 

4.23 

3.65 

3.36 

Depth 
of 

Fixity 
(Z), 
m 

5.00 

5.00 

5.00 

5.00 

5.00 

264.30 

177.30 

138.10 

103.70 

87.20 

Allowable 

Defiection 
as 
per 
lS 

2911 

Part 
4: 

1985, 

Page 

No. 
10 
in 

mm 

Lateral 

A-2-Lateral Capacity 

2911: 

2010 

4:1985, 

Page 

No. 
10 
in 

mm 

30 

Inertia 
cf 
Pile 

Section 
(), 
m 

Load 

Capacity 
of 

Pile 

(H), 
kN 



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

https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/tools?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks


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

3/350/2 Mettukuppam,
OMR Thoraipakkam,

Chennai, India

hello@verified.realestate
+91 9996 12 9996
www.verified.realestate

https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://www.google.com/maps/place/Chennai's+Verified.RealEstate/@12.9398973,80.2333687,837m/data=!3m2!1e3!4b1!4m6!3m5!1s0x3a525d0994c3e48d:0x372b5926edf5e943!8m2!3d12.9398973!4d80.2359436!16s%2Fg%2F11w7l49gkv?entry=ttu&g_ep=EgoyMDI1MDEyOS4xIKXMDSoASAFQAw%3D%3D
https://www.google.com/maps/place/Chennai's+Verified.RealEstate/@12.9398973,80.2333687,837m/data=!3m2!1e3!4b1!4m6!3m5!1s0x3a525d0994c3e48d:0x372b5926edf5e943!8m2!3d12.9398973!4d80.2359436!16s%2Fg%2F11w7l49gkv?entry=ttu&g_ep=EgoyMDI1MDEyOS4xIKXMDSoASAFQAw%3D%3D
https://www.google.com/maps/place/Chennai's+Verified.RealEstate/@12.9398973,80.2333687,837m/data=!3m2!1e3!4b1!4m6!3m5!1s0x3a525d0994c3e48d:0x372b5926edf5e943!8m2!3d12.9398973!4d80.2359436!16s%2Fg%2F11w7l49gkv?entry=ttu&g_ep=EgoyMDI1MDEyOS4xIKXMDSoASAFQAw%3D%3D
mailto:hello@verified.realestate
tel:+919996129996
https://verified.realestate/

