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1.0

CHAPTER-1

INTRODUCTION
Project Information Matrix
Nature of project : Proposed Residential Building (Stilt+5 Upper Floors)
Project Client : M/s Akshaya Estates Realty LLP.,
Project Location : Virugambakkam, Chennai.
Job Code 1 JC-GT-5020
Scope Of Work
Field Work

Conducting two soil investigation bore holes of 150 mm up to 30.0m depth or up to the refusal
strata with SPT>100

Conducting Standard Penetration Test (SPT) within the borehole at every 1.0m depth interval
up to 5.0m and thereafter at every 1.5m depth interval up to 20.0m depth and after that at every
2.0m depth interval up to termination depth.

Collection of soil samples and undisturbed samples from the clayey strata with SPT-value
greater than 2 to less than 15 if met within the investigation depth

Collection of water samples if groundwater table met within the investigation depth

Laboratory Work
Natural Moisture Content
Atterberg’s limits

Grain Size Analysis

Chemical Analysis test on soil and water samples to give pH, Chlorides and Sulphates

1.2 Structure of the Report

Contents

Introduction

Investigation Methodology & Test Results
Geology &Sub-Surface Stratification
Foundation System

Recommendation

Annexure
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2.0

2.1
211

21.2

2.1.3

CHAPTER-2
INVESTIGATION METHODOLOGY &
TEST RESULTS

Preamble:
Two soil investigation boreholes were put as per the planning of the engineer in-charge and
these locations are shown in Fig.2.0.The equipment used and the methodology adopted to
carry out the fieldwork is described below.
Methodology of Field Work:
Equipment Used and Method of Drilling:
All the boreholes were sunk by conventional rotary drilling rigs. For borehole Methodology
followed for boring conformed to IS: 1892 -2000. Boring was progressed by the cutting action
of rotating bit with water circulation and stabilizing the side of the boreholes by using casing
pipes/bentonite slurry up to required depth to prevent collapse of sidewall. Boring was
continued by normal boring process using MS soil cutter in soil. However Tungsten Carbide
(TC) bit drilling was resorted to drill in highly weathered rock stratum where the normal boring
process became slow. Diamond Core (DC) bit drilling was adopted in moderately weathered
rock formations where penetration using TC bit was became slow.

Standard Penetration Tests:

This is a field test to determine “Penetration Resistance of Stratum at the Test Depth”. This
has been conducted in the boreholes generally up to refusal depth using procedures
described in IS: 2131- 2002. In this test, split spoon sampler (50.8 mm OD and 35 mm ID) has
replaced driving bit. Sampler is then driven by dropping 63.5 kg hammer on top of driving
collar with free fall of 75 cm. The length of sampler is 60 cm.

The tests were conducted at the depth intervals indicated in Chapter-1 (Sec.1.1.1).

Collection of Soil Samples:

2.1.3.1 Disturbed Samples:

2.1.4

The SPT-samples collected were used as disturbed soil samples. These samples were used
for visual and physical identification and for conducting laboratory classification tests as per
1.5.1498-1970.

Collection of Ground Water Samples:

One representative water sample from each borehole was collected after 24 hours of
completing the borehole if water table met within the investigated depth.

Note on Groundwater Table Record:

% Groundwater table observation in geotechnical report is predominantly to arrive at
foundation design criteria and shall not be construed as design guidelines for the
design of dewatering systems

% The groundwater level indicated in the bore logs is specific to the duration of

investigation and intensity of the monsoon rains during the time of investigation.

2



Hence, the level shall be taken as guidelines only to plan the investigation for the
dewatering system

< No foundation excavation or basement excavations if anticipated within the
groundwater table zone shall be carried out without implementing groundwater

lowering schemes

2.2 Laboratory testing:

2.21

222

2.2.3

23

On Coarse Grained Soil

On the representative samples, sieve analysis tests were conducted to arrive at grain size
distribution. These tests were conducted as per 1.S.2720 (part 4)-1985 and the results are
presented in Tables-2.1 to 2.2. The graphical representation of grain size distribution curve for
the representative samples in each bore is presented in Fig. 2.3 to 2.4.

On Fine Grained Soil

On the SPT sample index property tests were conducted to estimate consistency. These test
results are presented in Tables-2.1 to 2.2. The graphical representation of hydrometer
analyses curve for the representative samples in each bore is presented in Fig.2.5 to 2.8.

Chemical Analysis Tests
On representative soil and water samples chemical analysis tests were conducted to estimate
pH, Chloride and Sulphates and these results are presented in Table - 2.3.

Summary:
The locations of the field investigation boreholes are shown in site plan given in Fig.2.0. The
average sub soil profiles encountered at each location along with their classification and

engineering properties are presented in Figs.2.1 to 2.2.
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BORE HOLE No. BH-01
SITE INVESTIGATION RECORD
SHEET 1 I OF 1 3
PROMET NAME PROPOSED CONSTRUCTION OF RESIDENTIAL APARTMENT Bik GEEBRENBIE 150mm \/
AT VIRUGAMBAKKAM, CHENNAI NX
LOCATION Virugambakkam, Chennai | MACHINE No. CR-01 CHAINAGE (m) BORE STARTDATE || 04/06/2023
STRUCTURE Stil1+5 Upper Floors DRILLING METHOD Rotary N - BORE END DATE 05/06/2023
CO-ORDINATES
JOB CODE JC-GT-5020 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 2
G Dri“:?::?;ess 3 g Core Details SPT Details Sample Details Layer Data
ui =2
% E . Time g § :'6; : 5; Blows/cm. = g B - -
= o~ ||2 2 2 = o No. | T RL (m) o 2| 2 Geotechnical Description
£ 18] w |mn[SSlE8[ 2|8 |¥ E S| 8 " g [*]|8 P
2 =\ & o - =]
- Brownish, Sand
- 08 | 05 I]A [I L1] 0.5
- To sc - -
o 08 06
-1 3| 3|a| 6 [hoo 1] ss
L Brownish, Moist, Medium Stiff, Sandy Silty
r 08 | 23 1.45 ¥ CLAY (CH) Clays of High Plasticity
= To SC - -
E 08 | 25
2 1{2]2]| a feoo || 2] ss 20
E 08 | 50 ) ) -
4 To sc ; } 2.45 ¥ Greyish Brown, Moist, Soft, Sandy Silty
- o8 | 51 CLAY (CI) Clays of Medium Plasticity
-3 5| 6| 8| 14 [300 3| ss 20
F 1 | 50
o 4
o Te SC - - 248
= 11 | 51 ; z ;
C Brownish, Moist, Medium Dense ,
-4 8| 8| 12| 20 fl4.00 4| ss | -40 Poorly Graded, Silty SAND (SM/SP-SM),
E Sand-Silt Mixture
E 12| 1 a5+
F To sc| - - i
F 12 | 12
r %)
s 2|2]2]| 4 [s00 l 5| ss |0 o
e I
- S| 12| 30
E IS o [scf - | - o459
B S| 42 32 Brownish Grey, Moist, Soft, Sandy Silty
C CLAY (CL) Clays of Low Plasticity
-6
- 23| 3| 6 [eso 1 6| ss |65 ol
— 7 13 | 00 55
o To scll - - Greyish Black, Moist, Medium Stiff,
C 13 | o1 Silty CLAY (CH) Clays of High Plasticity
—~ 8 55| 5| 10 fso0 l 7| ss |80 _ LA L
r 8.45
F 14 | 00 Greyish Black, Moist, Loose, Poorly
E To sC - = Graded, Silty SAND (SM), Sand-Silt
E 5 14 | o2 Mixture
E L7 95
F 5| 7| 6| 13 [8.50 8| 85 | 95
E a.05 Blackish Grey, Moist, Medium Dense,
= 10 ) Poorly Graded, Silty SAND (SM),
- Sand-Silt
GS - Core Sample DS - Disturbed Sample LOGGED K.J.VINODPRADAP PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soll Cutter DATE 04/06/2023 GROUND LEVEL (m) || 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED Jaleel Yasin WATER TABLE (m) 2.50
WS - Wash Sample DB - Diamond Bit DATE 15/06/2023 CASING DEPTH (m) 0.00




BORE HOLE No. BH-01
SITE INVESTIGATION RECORD
SHEET 2 [oF] s
S —— PROPOSED CONSTRUCTION OF RESIDENTIAL APARTMENT O —— 150mm |/
AT VIRUGAMBAKKAM, CHENNAI NX
LOCATION Virugambakkam, Chennai MACHINE No. CR-02 CHAINAGE {m) - BORE START DATE 04/06/2023
STRUCTURE Stilt+3 Upper Floors DRILLING METHOD Rotary N = BOREEND DATE || 05/06/2023
CO-ORDINATES
108 CODE JC-GT-5020 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 2
3 D"";:f pregressll = g ||Core etals SPT Details Sample Details Layer Data
w =~
z _ Ti 5 & ; i
S . ime %E g [ Blows/cm. z . " = =
E g 183 = : 3 w2 |els 3 § Ne. | Type |AL (m) & z g} Geotechnical Description
g Hr. | Min. ’E‘E E E P ; 5-2 8— & > o
E 14 | 22 Blackish Grey, Moist, Medium Dense,
o To Poorly Graded, Silty SAND (SM),
o 14 23 Sand-Silt Mixture
~ 11 scff - -] 1] 2 11_001 9| ss [-110 RE-RRATS
14 | 50 1145 3
- To 3
C_ 10 14 56 b
E O
- Greyish Black, Moist, Soft, Silty CLAY
- se 1l E| 2 pese l 10;} B8 | 423 (CIICH) Glays of Low/High Plasticity
Eal |15 ] 30 s
: To
- 15 | 32
— 14 scff - | -f8]|5s|3]| 8 [a00 l 1] 88 |-14.0 Laiie
C 14.4/
- 16 | 03 z
C To Greyish, Moist, Loose, Poorly Graded,
E leaf 16| 08 Silty SAND {SP-SM), Sand-Sik Mixture
— 15| &
b
- =] ¥
E IS scfl - | -+ 11| 2 15.501 12| ss [-155 Sl
e o
— 16 16 | 40 s
o To
. 16 | 45
— 17 111 1] 2 17.001 13| 85 |-17.0
B 17.45
r 17 | 10
- To sef - .
E- 17 | 16 Blackish Grey, Moist, Very Soft to Soft,
- Silty CLAY (CH) Clays of High Plasticity
y 11| 1] 2 [18s0 l 14| ss [-185
= BEAEI Ll
: To
= 17 | 56
o
— 20 111 | 2| 23 feo00||15] sS |-200
- [20.45 ¥ 2
CS - Core Sample DS - Disturbed Sample LOGGED K.J.VINODPRADAP PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 04/06/2023 GROUND LEVEL (m) || o0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED Jaleel Yasin WATER TABLE (m) 2.50
WS - Wash Sample DB - Diamond Bit DATE 15/06/2023 CASING DEPTH (m) || o0.00




BORE HOLE No. BH-01
SITE INVESTIGATION RECORD
SHEET 3 |oF] a
PROPOSED CONSTRUCTION OF RESIDENTIAL APARTMENT 150mm \/
PROJECT NAME DIA OF BORE HOLE
AT VIRUGAMBAKKAM, CHENNA NX
LOCATION Virugambakkam, Chennai[| MACHINE No. CR-02 CHAINAGE (m) - BORE START DATE || 04/06/2023
STRUCTURE Stilt+3 Upper Floors DRILLING METHOD Rotary N - BORE END DATE 05/06/2023
CO-ORDINATES
10B CODE JC-GT-5020 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 2
5 Drilling progress " . .
3 g § B Core Details SPT Details Sample Details Layer Data
z Ti Sale= Blowscm. ||
% g . ime g ; g Bé\ ) lows/cm, A & z g
5713 2= T‘i g g wl|elell=2l & [~ Tyre [ALm) 3 2 & Geotechnical Description
S Hr. | Min. | = ﬁ S8l = ol - e > a g 3
(=} @ i o
E 08 | 10
E To scff - | -
j_‘ 21 08 17
22 11| 1| 2 [e2oo || 15| S5 |-220
E 22.45 ¥
- Lty 7 4 < Greyish Black/Blackish, Moist, Very Soft,
» ° - - Silty CLAY (CH) Clays of High Plasticity
o 09 48
o
— 24 11 1] 2 lj.oo 17| ss [-24.0
E 4.45 §
P
—25[S | 10 | s0
oS To scf - | -
o lle| 10] 57
o B
o =
F 2 12|15 15| 30 [es.00 || 18| s5 |-260 Zui|zso
E 26.45 ¥
E i : Greyish, Moist, Medium Dense, Poorly
— 27 12 | 20 Graded, Fine 1o Medium Grained,
- To scf - | - o SAND (SP)
C 12 23 i
= i 12} 28.
b 28 13| 20 | 23 | 43 ([28.00 19| SS |-28.0{~ S bl
C | Greyish, Moist, Dense, Poorly Graded,
E 28.45 i L13]28.5 Silty SAND (SM),
- __ - “_
29 =
E 14 | 29 —_ - __ Greyish, Moist, Very Hard,
- To sC| - - ey Compacted CLAY (SHALE)
- 14 | 45 e
— 30,
- 14cm Penet. For| >100{30.00 || 20 | SS |-30.0)f — —
- Blo .14 el
- ol 201 L14]30.5
CS - Core Sample DS - Disturbed Sample LOGGED K.J.VINODPRADAP PROJECT SITE DETAILS REMARKS
SS - Split Spoon Sample SC - Soil Cutter DATE 05/06/2023 GROUND LEVEL (m) || o0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED Jaleel Yasin WATER TABLE (m) 2.50
WS - Wash Sample DB - Diamond Bit DATE 15/06/2023 CASING DEPTH (m) 0.00

Borehole terminated at 30 m depth below E.G.L

FIG.2.1 Sub Soil Profile at BH-01 Location




BORE HOLE No. BH-02
SITE INVESTIGATION RECORD
SHEET 1 l OFI 1
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL APARTMENT A BE BOREHGIE 150mm |/
AT VIRUGAMBAKKAM, CHENNAI NX
LOCATION Virugambakkam, Chennai MACHINE No. CR-01 CHAINAGE [m) - BORE START DATE 06/06/2023
STRUCTURE Stilt+5 Upper Floors DRILLING METHOD Rotary N - BORE END DATE 06/06/2023
CO-ORDINATES
OB CODE JC-GT-5020 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 1
g |[Pingpresresst . & |core eils|  SPT Details Sample Details Layer Data
3 o
w =2
EF- S 3 | ; &
% £ . Time g § § : ;'; Blows/cm. = g o ® =
s IIg e~ |2 g 2 - ==l & |No. | Type |RL(m) 2 2|z Geotechnical Description
£ o] m |un 2828 S 12|52 &= ] g a ¥
a =" < L= 1 - &
- Brownish SAND
H o] % UA |:| L1] 0.5
r To sC - - 7
r 08 23 7
=1 4| 4|4 8 Jtoo g 1] ss|-10
C Brownish, Moist, Stiff, Sandy Silty CLAY
r 08 | 35 145 v (CH) Clays of High Plasticity
F To sC - -
- 08 39
2 ala]|a]| 6 fleoo || 2] ss %z | 20
E 09 | 40
E To |scf - | - el 3
- 4 D
o 09 . X Brownish, Moist, Medium Stiff, Sandy
- 3 3 3 4 7 |3.00 3 S8 | -3.0 fix Silty CLAY (ClI) Clays of Medium
L Plasticity
E 08 1} 3.45
F To sC - - = X
- 09 | 56 R
— 4 a1 |t | 2 400 || 4| SS | 40 L8240
E 10 | 15 l4.45 | Brownish, Moist, Very Loose ,
- To SC - - ) Poorly Graded, Silty SAND (SP-SM),
- 10 | 18 Sand-Silt Mixture
o o
—~ sl 312 |1 3 |is.00 5| 88 | -50 3 250
C I
- o] 10| 35 \
~ [=] 5.45 v L
- S To sCc| - -
- Sl 10| 38 Brownish, Moist, Soft, Sandy Silty CLAY
[z (Cl) Clays of Medium Plasticity
— %
- 11 5] 5| 10 [l6.50 l 6| Ss | -85 \\:},‘;, Lol 65
— 7 11 | 30 o2
C To sC = = Blackish, Moist, Stiff, Silty CLAY (CH)
- 11 | 38 Clays of High Plasticity
:— 8 2 5 5 10 IE.OO l 7 SS | -80 Lolo0
. 45
o 12 ] 00 Greyish Black, Moist, Loose, Poorly
E To sCf - | - Graded, Silty SAND (SM), Sand-Silt
o 12 ] 03 Mixture
i
o L7} .
o 4 1 1 2 |9.50 8| 88 | 95 b
E lo.o5 / Greyish, Moist, Very Loose, Poorly
— 10 ) S A Graded, Clayey SAND (SC), Sand-Clay
C . / Mixture
L A L8 ]10.0
CS - Core Sample DS - Disturbed Sample LOGGED K.J.VINODPRADAP PROJECT SITE DETAILS REMARKS
SS - Spiit Spoon Sample SGC - Sail Cutter DATE 27/05/2023 GROUND LEVEL (m) || 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbide Bit CHECKED Jaleel Yasin WATER TABLE (m) 2.50
WS - Wash Sample DB - Diamond 8it DATE 15/06/2023 CASING DEPTH (m) 0.00

Borehole terminated at 10 m depth below E.G.L

FIG.2.2 Sub Soil Profile at BH-02 Location




Grain Size Distribution Curves
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HYDROMETER ANALYSIS CURVE
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LABORATORY TEST RESULTS
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Table-2.3 Results of Chemical Analysis

| Water Soil (2:1)
Depth of Depth of
SL Bore Sample Chlorides|| Sulphates || Sample Chlorides || Sulphates
No. | HoleNo. (m) pH (mg/l) (mg/l) (m) pH (mg/l) (mg/l)
1 BH-01 2.50 7.58 735 545 2.0 751 581 504
2 BH-02 2.50 7.58 732 539 2.0 7ol 598 510
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3.0

3.1

3.2

CHAPTER-3
GEOLOGY & SUB-SURFACE STRATIFICATION

Preamble:

Geotechnical investigation carried out at a specific site provides location specific sub surface
characteristics based on which the design of sub structures/foundations is generally -carried
out. However, the macro-level understanding of the sub surface is also needed for a
comprehensive understanding of the sub structure/foundation response to naturally super
imposed loads like earthquake forces etc., The macro level understanding of the sub surface
is better provided through the knowledge of the Geology of the region. Since, it is beyond the
scope of the present study to carry out geological investigation to establish the geology of the
study region; published data are presented below along with the sub surface stratification
observed through the direct borehole investigation carried out at the specified locations.

Geology of Study Area (based on the published data)

Geologically, the present site is located in a coastal region with sub surface consisting of
sedimentary deposits. The top sedimentary deposit is under laid by upper Gondwana system,
particularly lower stage of Sriperumpudur (Shale Formation).The formation mechanism of the
sediments is chiefly due to transportation of surface water and marine deposition.

The above geological characteristics are also observed in the direct bore hole investigation,
which confirms that the present site does not depict any surprising geological features that are
different from that of the region.

DESIGN SUB SOIL PROFILE:(WRT Foundation Engineering Application)

The sub soil characteristics obtained at the test location are further processed to arrive at the
design soil parameters required for the design of sub structure using the following shear strength

correlations with respect to the Standard Penetration Test Values of different layers.

% For Coarse Grained Material, Ref. I1S: 6403 to estimate Angle of Shearing Resistance
(Reproduced and shown in Fig.A1)

< For Fine Grained Material, Ref. Terzaghi& Peck, 1948, to estimate Unconfined
Compressive Strength (Reproduced and shown in Fig.A2)

Based on the above, the average design soil characteristics are given below:
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REFERENCE BORE HOLE-BH: 01 Ref R.L. of G.L. (m): 0.00
Shear
Layer Thk. (m) g %‘ - Parameters
S = & £ E
j @ B= o 2 S
S ~ 3 ] Type of Strata Colour a © ] = = o
oy = o 2 o = e = | = a
= g < S 3 = 8 13l =
2l 8| E E S| =
1 0.00 | 0.50 | 0.50 Filled Up Soil - - - - - - -
2 | 050 | 200 | 1.50 | Sandy Silty Clay | Brownish | & - M;‘i’i'f‘;m 155| 40 | -
: Greyish
3 | 2.00 | 3.00 | 1.00 | Sandy Silty Clay Brown 4 - Soft 14.5 | 27 -
; . Medium
4 | 3.00 | 5.00 | 2.00 Silty Sand Brownish | 17 Derizé - 18 - 32.1
5 | 500 | 650 | 1.50 | Sandy Silty Clay B'%":;’;Sh 4 - Soft |145| 27 | -
6 | 650 | 8.00 | 1.50 Silty Clay GBF}ZVC'E" 6 - | Medlim | ys5 | 40 | -
. Greyish
7 | 800 | 9.50 | 1.50 Silty Sand Black 10 Loose - 15 - 30
; Blackish Medium
8 9.50 | 11.00 | 1.50 Silty Sand Grey 13 S - 21 - 30.9
; Greyish ) Very 3
9 | 11.00 | 14.00 | 3.00 Silty Clay Black 2 Soft 21 13
10 | 14.00 | 15.50 | 1.50 Silty Sand Greyish 8 Loose - 145 | - 29.6
: Blackish Very
11 | 15.50 | 26.00 | 10.50 Silty Clay Grey 2 - soft | 14|13 -
12 | 26.00 | 28.00 | 2.00 Sand Greyish | 3o | edum| 21 | - | 36
ense
13 | 28.00 | 28.50 | 0.50 Silty Sand Greyish 43 Dense - 20 - | 39.43
14 | 28.50 | 30.00 | 1.50 C°m?§£;‘fg)c'ay Greyish | >100 | - Hard | 21 |400| -




REFERENCE BORE HOLE-BH: 02 Ref R.L. of G.L. (m): 0.00
Layer Thk. (m) & = - Pairrl::trers
. W 2]

g 5| & s | E
s o i a Type of Strata Colour o o 7] = © o
> o P @ 8 = 7] = o @
© c = c = o)
I 51 2 s | = 3 “lzl =

el = £ | = Sl B
1 0.00 | 0.50 | 0.50 Filled Up Soil - - - - - - -

. . Medium

2 |0.50| 2.00 |1.50 Sandy Silty Clay Brownish | 8 - Stiff 16.5 | 53 -
3 |200| 400 |200| SandySityClay |Brownish | 7 [ - |MIL™| 46 |47 | -
4 | 400 500 |1.00 Silty Sand Brownish | 2 | V¥ | . 13 | - |19.91

’ ’ ) Loose :
5 |5.00(| 6.50 |1.50 Sandy Silty Clay Brownish | 3 - Soft 14 | 20 -
6 |6.50| 800 |1.50 Silty Clay B'gf:';‘h 10| - sttt |175| 67 | -
7 | 800 950 | 1.50 Silty Sand Greyish | 45 | Loose | - 15 | - | 20

) ’ ’ Black

z ] Very

8 | 9.50 | 10.00 | 0.50 Clayey Silty Sand Greyish | 2 Loose - 13 - | 19.91
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4.0

4.1

4.2

CHAPTER-4
FOUNDATION SYSTEM

Preamble:
In the design of foundation system, the stress-strain compatibility of the super structure, sub
structure and the bearing strata should be satisfied both individually and as a combined
system. In view of this, the following data are needed for the design of foundation system,
defined in terms of the type of sub structure and the bearing strata characteristics.
e The super structure characteristics along with the loading pattern on the sub structure
* The sub soil characteristics that define the required substructure configuration for a
safe transfer of super-structural loads to the bearing strata
Considering the above aspects of the foundation design, the suitable type of foundation
system is presented below.
Proposed Structures
An understanding of the proposed construction and the order of loads on the foundations is
needed for choosing the appropriate foundation system.
In the present case, the proposed structure is configured with stilt plus five upper floors, and is
meant for residential use. For this kind of structure, the column loads could vary between
1500kN to 2500kN. The above mentioned loads have no bearing on the design of either sub
or super structures and are mentioned just to provide an insight to choose an appropriate
foundation system with respect to subsoil conditions.
Foundation System
For the kind of proposed structure and the sub soil conditions, it is not possible to adopt any
kind of open foundation system from both shear and settlement considerations. Hence, it is
advisable to adopt deep pile foundation system.
The piles can be installed by drilling with direct mud circulation technique (Bored Cast In-situ
Piles) and the recommended safe load carrying capacity of bored cast in-situ piles in
compression, tension and lateral for different depth and diameters is worked out as per IS
2911-Part-I-Section-2 and are presented in Table 4.1.
Typical computations are presented in Annexure
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Table:- 4.1 Recommended Safe Load Carrying Capacities of Bored Cast-in Situ Piles

o ° 23l o= SAFE LOAD CARRYING CAPACITY (kN)
[=] = - 30 = "5
o 4 o 5 E Ouill & =
2 82| suw [|ES z|| ©3 | DiaofPilein || vertical Load Lateral Load
pur] cofl £z (22| = . Pull Out .
o |leo|l 38 |95 B2 (mm) Carrying st Carrying
S = § 2 <5 g s F Capacity Hasty Capacity
o ol ~
1 500 900 500 38
2 550 1000 550 41
3 600 1200 650 45
4 I‘? 30.0 1.0 29.00 650 1300 700 48
o
5 750 1600 800 56
6 800 1750 850 60
7 900 2100 950 68
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CHAPTER-5
RECOMMENDATIONS

5.1 Recommendation for Deep pile foundation system:

K2
Lod

If deep pile foundation system adopt, Bored Cast in situ piles are recommended as the
suitable foundation system.

% The allowable safe load carrying capacities as per IS 2911-Part-I-Section-2 (2010) for
different diameters of piles are given in Table-4.1 can be adopted as provisional design

loads.

“* As the load carrying capacity of piles not only depends upon the sub soil properties, but
also depends on the care and experience of installation piles.

% The theoretical load carrying estimates of piles shall be confirmed by conducting pile loads
tests as per the guide lines laid down in I1S: 2911-Part-IV.

% The boring shall be carried out using direct mud circulation prepared out of sodium

bentonite.

% After reaching the borehole termination depth, the borehole shall be cleaned using mud
circulation for a minimum period of 30min or till the return mud is relatively clear of soil

particles.

<+ After ensuring the borehole is clean, the tremie pipe shall be lowered and concrete can be

done.

5.2  Construction method statement of pile foundation:

+* For the bored cast in situ piles, a guide casing of 2.0m length can be adopted

2,
Lol

The mud used shall be made out of sodium bentonite with minimum frees swell index of
more than 300% and liquid limit more than 100%. The silt content in bentonite shall not
more than 5%.

% The mud was prepared using sodium bentonite with a density of 1.10 to 1.15 g/cc.

5.3 General Recommendation:

< Since, chlorides and sulphates are well within the permissible limits, no special steel or

23
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5.4 Special Recommendations
<+ Since, the sub soil strata are soft and very soft silty clay layer between 5.0 to 8.0m and
11.0m to 26.0m depth below ground level. The loose layer will affect when the pile boring
of sub soil is necking and bulging factor upon the installation of pile, due to Lateral soil
expansion. Hence, in order to assure quality of the pile, it is ideal to carryout pile integrity

test on all piles.
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LATERAL LOAD CARRYING CAPACITY OF BORED CAST- SITU PILES

Reference Bore Hole
1.0 Geometrical Data
Type of Pile Head Considered
Diameter of Pile (d)
Free standing Length of Pile (e)
Length of Pile below E.G.L (Le)

Cut-Off Level From E.G.L :

Length of Pile below Cut-Off Level (Le)
Grade of Concrete (M)

Young's Modulus of Concrete (E) :

Momemnt of Inertia (1)

2.0 Determination of Depth of Fixity
Type of Soil Strata
Ground Water Condition

Average Design SPT "N" Value :

K=((k1/1.5)*(0.3/B))
(n can be read as 1) in the above and below equation in case of Sand)

Ki= :
K= i

R=

L1/R :

Lf/R
Depth of Fixity below Cut off (z)

Determincation of Lateral Load and Moment Carrying Capacity for
0.005 m Lateral Deflection:

Allowable Lateral Deflection (Y)

Lateral Load Carrying Capacity (H)= Y*12El/(e+zf)"3

Recommended Design Lateral Load carrying Capacity

Fixed End Moment,M-=H(e+z)/2

3.0

Reduction Factor (L,/T) :

Actual Moment (Fixed End Moment/Reduction Factor),Mg

26

: BH-01
Fixed
: 0.60 m
;0 m
: 30.0 m
1.0
: 29.0 m
1 25 MN/m?
25000000 KN/m?
: 0.006362 m*
: clay
: Submerged
6
15000 kN/m*
5000 kN/m?
1 2.70
0.00
:2.20
: 5.94 m
1 0.005 m
: 45.61 kN
. 45 kN
135
0.67 m
91 kN-m



Angle of Internal Friction (Deg,)

V.Loose/ Loose

9/ Medium

Dense

Very Dense

100 90 80 70 60 50 40 30 20 10 O

Standard Penetration Resistance (N-Value)

FIG. A1 Relation Ship between Angle of Internal Friction &
N-value (Reproduced from 1S:6403-1881)

Standard Penetration Resistance - N-Blows!30cms,

25

N

1 2 3
Uncenfined Compreecive Strength of Saturated Clay {qu), kg/eq.cm.

FIG. A2 : Relationship between UCC & SPT-Value (N) of
Saturated Clay (AfterTerzhagi& Peck, 1948)
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