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A) BY BORING METHOD
A.1.0 INTRODUCTION:

The Geo Technical Investigation Report for Construction of a new 400/ 132kV Grid
Sub-Station at Umrangsho along with Associated Transmission System at Dima
Hasao district, Assam. has been awarded to P K Dutta& Co. Naihati, WB by Assam
Electricity Grid Corporation Limited. Field Soil Exploration of bore holes, conducting
of Plate Load Tests and Proctor density test have been completed during 25.09.2026
to 11.10.2026.

The objective of this soil investigation consisting of borings including, execution of
Plate Load Tests ,California Bearing Ratio and Proctor Density test, collection of
undisturbed & disturbed soil samples, conducting relevant laboratory tests, to study
the soil stratifications, characteristics and engineering properties and suggesting safe
approach to design and construction of foundation of proposed structure.

A.2.0 FIELD INVESTIGATION:
A.2.1 GENERAL:

For the design of the foundation for the proposed structure to be constructed at the
site, this geotechnical investigation was done. In field work, the type of sub-soil
profile and their characterization have been revealed. Laboratory testing and Plate
Load Tests actually helps in determining relevant geotechnical properties of the sub-
surface deposits leading to finalization of foundation depths and type of the structures
and the bearing capacity with particular reference to the sub-surface types and their
strength parameters and settlement potentials at the site,

Google Earth

Page 1



Client: Assam Electricity Grid Corporation Limited.
Project: Geo Technical Investigation Report for Construction of a new 400/132kV

Grid Sub-Station at Umrangsho along with Associated Transmission System at Dima
Hasao district, Assam.

&

Schedule of boreholes is tabulated form is given below:

Bore |Terminating GPS Date Date
Hole Depth of of
No. (m) LONGITUDE | LATITUDE Commencement | Completion
BH-1 15.00 92°46'04.90" | 25°31'31.95" 10.10.2026 11.10.2026
BH-2 15.00 92°46'07.99" | 25°31'32.62" (9.10.2026 10.10.2026
BH-3 15.00 92°46'06.27" | 25°31'29.82" 06.10.2026 07.10.2026
BH-4 15.00 92°46'07.63" | 25°31'30.92" 07.10.2026 08.10.2026
BH-5 15.00 92°46'07.49" | 25°31'27.98" 30-09-2026 01-10-2026
BH-6 15.00 92°46'08.00" | 25°31'28.90" 02-10-2026 03-10-2026
BH-7 15.00 92°46'09.28" | 25°3129.57" 05.10.2026 06.10.2026
BH-8 15.00 92°46'10.87" | 25°31'28.56" 04.10.2026 05.10.2026
BH-9 15.00 92°46'08.25" | 25°31'23.82" 28.09.2026 29.09.2026
BH-10 15.00 92°46'08.71" | 25°31125.12" 29.09.2026 30.09.2026
BH-11 15.00 92°46'10.69" | 25°3126.03" 27.09.2026 28.09.2026
BH-12 15.00 92°46'12.25" | 25°3126.74" 25.09.2026 26.09.2026
Submitted By P K Dutta & Co.
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A.2.2 BORING/SAMPLING:

Of the different types of explorations, borings are the most practical and relatively
correct method of obtaining sub-surface information. 12 (twelve) nos. bore holes of
150 mm diameter were sunk as per specifications and IS: 1892 and were extended up
to specified depth 15.00m each for visualizing the stratification of soil. Casings as
required were used to retain the borehole. Boring was carried out by Shell and Augur
followed by Wash boring method in soil.

The details of these bore holes including field tests of Standard Penetration tests and
also collection of disturbed and undisturbed soil samples are given in Bore Logs
enclosed. Disturbe & SPT representative samples of sub-surface deposits were
collected from bore holes, labeled depth wise and placed in polythene bags.
Reference Numbers and depth of these samples are shown in Bore Log Data Sheets.

For proper evaluation of engineering properties of in-situ soils, includin , shear
parameters and consolidation characteristics , representative undisturbed soil
sam “les were collected at intervals along the boreholes, whenever clayey silt/silty
clay or silty fine sand with clay binders were encountered.

Disturbed representative soil samples were collected during progress of borin™ rom
shell and also from split-spoon sampler of Standard Penetration Tests conducted at
different depth in boreholes. Such soil sample contains all the constituent materials
of the respective stratum. Depth and details of the sample are shown in the borehole
logs (Annexure).

A.2.3 STANDARD PENE "RATION TEST (SPT):

The standard penetration tests were conducted as per IS 2131-1981. The split spoon
sampler, connected with a string of drill rods, was lowered into the bottom of the
bore hole. The sampler was driven into the soil stratum up to a maximum depth of
450mm. by making use of 63.5 kg. Weight falling freely from a height of 750mm on
to an anvil fixed on the top of drill rod. The number of blows required to penetrate
cach of the successive 150mm. depths was counted to produce a total penetration .
450mm. To avoid seating errors, the blows required for the first 150mm. of
penetration was not taken into account. Those required to increase the penetration
from 150mm. to 450mm. constituted the N-number. On completion of the test, the
sampler was lifted to the ground, opened, and the specimen of the soil sample was
stored in polythene bags with the proper identification mark. N-value is noted in
borehole log data sheets against the corresponding depth.

Followings are the corrections on SPT values in cohesion-less soil:

1. Due to overburden: N value for cohesion-less soil shall be corrected for
overburden as per Fig. 1 of S: 2131 (N*).

2. Due to Dilatancy: The values corrected for overburden shall be corrected for
dilatancy if the stratum consists of fine sand and silt below water table for values
of N” greater than 15 as under (N” - N’ = 15+0.5*(N’-15"

Submitted By P K Dutta & Co.
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Tyvpical caleulation for N value correction:

BH No.-1: 5.00m to 5.45m. Fic.d N = 42. Water table: NIL

Effective OVP at the average depth: = 1.00 Kg/cm’,

From Fig 1. of IS: 2131, correction factor = 1.00

So corrected SPT value for overburden, N’ = 1.00x42= 42.00
Dilatancy(N”)="5+0.5(42.00-15) = 28.50

Corrected SPT value=29

Same calculation will be valid for other N values in sandy layer. All the correction in
detail is presented in a tabular form below.

AVG. BULK DENSITY (gmfec) | 191 WATER TABLE (M) NIL
EFFECYIVE OVP
START END AVG. EFFECTIVE [ OVP CORRECTION
BH NO. DEPFTH | DEPTH | DEPTH F\:it':’: fe/amz) ove | comm conn;cnsn
[m) {m) (mm} ABOVE WT |BELow wT| {kg/em2) | FACTOR | OVERBURDEN | puatamcy
2.00 245 2.33 9 0.42 0.53 0.42 125 1125 - 11
BH-1 300 3.45 3.23 17 0.62 0.62 0.62 111 18.87 16.94 17
500 | 545 | s.23 42 | 100 | om 100 1.00 42.00 2850 | 79
7.0 7.25 7.13 160 1.36 0.80 136 0.89 £9.00 52.00 52
AVG. BULK DENSTTY (gmfec) | 192 WATER TABLE (M) NIL
EFFECTIVE OVP
START END AVG. EFFECTIVE | OvP CORRECTION
NO. DEPTH | DEPTH | DEPTH '::EAL:j:' tkefem2] OVP | CORR. Co“:ﬁm
{m) st} (m) ABOVEWT |BELOW wT! (kefem2) | FACTOR | oversuRDEN | DiILATANCY
2.00 2.45 2.273 10 0.43 0.46 0.43 1.24 12.40 - 12
BH-2 3.00 3.45 3.73 19 0.62 0.55 0.62 111 21.09 18.05 18
450 | 477 | 484 | 100 08¢ | o7 | 089 | 1w 10200 | 5850 59
6.00 6.25 6.13 100 118 0.89 1.18 0.94 94.00 54,50 55
AVG. BULK DENSITY (gm/fcc) | 1.80 WATER TABRLE (M) NIL
EFFECTIVE OVP
START END BAVG. EFFECTIVE | QWP CORRECTION
BH NO. DEPTH | DEPTH | BEPTH F\:ri':,:l ke /amz) ovp CORR. CORR;UED
{m} {m) {m} ABOVE WT |BELOW w| {kefem2} | FACTOR | OVERBURDEN | DILATANCY
2.00 2.45 223 13 042 0.48 0.42 125 16.25 15.63 16
BH-3 3.00 325 3.13 100 0.59 0.56 0.59 113 113.00 64.00 &4
4,50 470 4.60 100 0.87 0.68 0.87 1.03 103.00 59.00 59
AVG. BULK DENSITY [gmfcc} | 1.92 WATER TABLE (M) NIL
start | enp | Ave. | E";::ﬁ z;:wv EFFECTIVE| oV CORRECTION CORRECTED
BH NO. DEPTH | DEPTH | DEPTH | = ove CORR. N
{rm) (m) {m) ABOVEWT |BELOW WT] tke/om2) | FACTOR | QVERBURDEN | DILATANCY
2,00 2.45 2.23 14 043 6.57 .43 1,24 17.36 16.18 16
BH-4 3.00 3.45 3.23 32 0.62 6.66 0.62 111 35,52 25.26 25
500 | 545 | 523 | 46 | 100 08 | 100 | 1m0 4600 | 3050 [ 31
7.00 7.37 7.13 100 138 1.01 1 0.28 88.00 51.50 52

Submitted By P K Dutta & Co.
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AVG. BULK DENSITY {grfcc) i 1.92 WATER TABLE (M} NIL
P
START | END | AVG. [ o EF’;:I‘;’E";" EFFECTIVE | owp CORRECTION CORRECTED
BH NO. DEPYH | DEPTH | DEPTH | . = ovP CORR. N
(m) {m) [m) ABOVEWT |BELOW WT| (kafem2) | FACTOR | OVERBURDEN | DILATANCY
2.00 2.45 223 i3 0.43 0.46 0.43 124 16.12 1556 16
BH-5 3.00 345 3.23 19 062 0.55 0.62 111 21.09 18.05 18
5.00 545 | 57 22 | 100 0.72 - 06 1.00 22.00 1850 19
7.60 7.35 7.18 106 138 . .38 0. 88.00 51,50 52
AVG, BULK DENSITY (gm/ce) | 191 WATER TABLE (M) NIL
EFFECTIVE OVP
START | EnD | AvG. HELD N ftfem2) EFFECTIVE | oVP CORRECTION CORRELTED
EH NO. DEPTH | DEPTH | DEPTH VALE ovp CORA. u
{m) {m}) {m} ABOVE WT |BELOW WT] (kefem2) | PACTOR | gyprBURDEN | DILATANCY
200 | 245 | 223 | 10 | o042 | os1 [ o4z 13 12.50 - 13
6 3. 3.45 3.3 8 0.62 .60 0.62 111 ' 3108 23.04 22
5.00 535 5.18 100 0.99 0.77 0.99 100 10000 5750 58
AVG. BULK DENSITY (gm/ec) ] 192 WATER TABLE (W) NIL
EFFECTIVE OVP
START END AVG, EFFECTIVE | OVP CORRECTION
BH NO. DEBTH | DEPTH | DEPTH Tri'ig ke /emz2) ove | com o RR;“ED
im) {m} (m} ABOVE WT | BeLow wr| (kefem2) | FACTOR | pvERBuURDEN | DILATANCY
200 | 245 | 223 1 | o043 osa 0.43 124 | mes | - | 4
BH-7 3.00 3.45 323 ' 325 062 | 082 062 | 111 2795 | 2138 a1 "
450 4.75 453 | 100 0.89 0.75 0.89 102 102.00 58.50 2
AVG. BULK DENSITY {gm/ce} | 1.83 WATER TABLE {M) NI
EFFECTIVE CVP
START END AVG. EFFECTIVE | QWP CORRECTION
BH NO. DEFTH | DEPTH | DEPTH i:-:_?;: g /em2) v CORR. COR“:“TED
{m] {ra) (m) ABOVE WT |BELOW WT | (kefem2) | FACTOR | ovERBURDEN | DILATANCY
2.00 245 223 12 0.43 0.56 0.43 1.24 14.88 - 15
BH-8 3.00 3.45 313 76 0.62 .64 0.62 111 28.86 2193 22
5.00 522 511 100 0.99 0.80 0.99 1.00 100.00 57.50 58
AVG. BULK DENSITY {gm/cc} | 1.83 \WATER TABLE {M) NIL
EFFECTIVE OVP
START END AVG. EFFECTIVE [  oOvP CORRECTION
NO. DEFTH | DEPTH | oEPTH i:i'l‘;: fkefam2) ove | comr CORR:‘:?ED
{m} {m) {m) ABOVE WT |BELOW Wl {kefcm2) | FACTOR | OVERBURDEN | DHATANCY
2.00 2.45 2.23 11 0.43 0.53 0.43 1.24 13,64 14
9 3.00 3.45 3.23 25 0.62 0.62 0.62 1.11 27.75 71.38 21
4.50 463 4,57 100 0.38 0.79 .88 1.02 102.00 58,50 59
AVG. BULK DENSITY (em/e) | 1.92 WATER TABLE {M) NiL
ECTIVE
START | END | ave. | oo E“m Im?"” sreecnve | owe CORRECTION CORRECTED
BH NO. DEPTH | DEPTH | DEPTH | ALUE ave CORR, o
{m) [m} {m) ABOVE WT |BELOW WT| {kg/cm2) | FACTOR | OVERBURDEN | GILATANCY
2,00 245 2.23 12 0.43 0.55 0.43 1.24 14.88 - 15
3.00 345 3.23 76 0.62 064 0.62 111 28.36 21.93 22
BH-10 450 | 470 | 460 | 100 | o088 | 076 088 | 102 | 10200 58.50 59
6.00 545 6.23 78 1.20 0.90 1.20 0.94 73.32 4416 a5
7.50 7.75 7.63 100 145 1.02 1.6 0.86 B6.00 50.50 51
— — —
Submitted By P K Dutta & Co.
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AVG, BULK DENSITY (gm/ee) | .81 WATER TABLE (M) NIE
EFFECTIVE OVP
START END AVG, EFFECTIVE [ ove CORRECTION
B4 NO. DEPTH | DEPTH | DEPTH F‘:i"tz? fg/cm2) ovr | comn CQRR:CTED
{m) (m) {m} ABOVEWT |BELOW WT| (kefem2) | FACTOR | OVERBURDEN | DILATANCY
200 | 245 | 223 10 0.42 0.54 042 125 12.50 = 13
300 | 345 | 323 27 062 0.63 0.62 111 29.97 22.49 2
BH-11 [ 500 | 545 | sm a0 [ 100 [ o8 | 100 | 100 4000 | a7s0 |
750 | 770 | 760 100 145 101 145 0.86 86.00 50.50 51
900 | 917 | 900 100 174 114 174 0.81 81.00 48.00 48
AVG, BULK DENSITY (gm/es) | 1.92 WATER TABLE [M) NIL
EFFECTIVE OVP
START END AVG. EFFECTIVE | OVR CORRECTION
COR
BH NO. DEPTH | DEPTH | oEPTH ':Z'ﬂ;: (kefam2) ovr | corr ":’:"ED
{m) [m} {m) ABOVE WT |BELOW WT| [kg/fem2) | FACTOR | OVERBURDEN | DiLATANCY
200 | 245 | 223 1 0.43 0.55 0.43 1.24 13,54 - 14
300 | 345 | 323 30 0.62 0.64 0.62 111 33,30 24.15 24
BH-12 500 | 545 [ 523 | 44 | 100 | os1 100 | 1e0 [ 4400 29.50 |
700 | 725 | 7.13 100 137 0.7 137 1.00 100.00 57.50 58
850 | 862 | 836 100 164 1.10 164 0.82 82.00 48.50 29

A.2.4 MEASUREMENT OF WATER TABLE:

Depth of level of water was noted when struck in. This is termed as depth of observed
water table below existing ground level (EGL). Depth of ground water table (GWT)
below EGL after 24 hours of removal of casing was also noted and shown in the
profile. Ground water table was not encountered at any Borehole or Trail Pit.

However ground water table is considered at ground level for design purpose.

Depth of
BN Dgg;h GW’? below | Commenced on Completed on
EGL (m)
BH-1 15.00 NIL 10.10.2026 11.10.2026
BH-2 | 15.00 NIL 09.10.2026 10.10.2026
BH-3 | 15.00 NIL 06.10.2026 07.10.2026
BH-4 | 15.00 NIL 07.10.2026 08.10.2026
BH-5 | 15.00 NIL 30.09.2026 01.10.2026
BH-6 | 15.00 NIL 02.10.2026 03.10.2026
BH-7 | 15.00 NIL 05.10.2026 06.10.2026
BH-8 | 15.00 NIL 04.10.2026 05.10.2026
BH-9 | 15.00 NIL 28.09.2026 29.09.2026
BH-10 | 15.00 NIL 29.09.2026 30.09.2026
BH-11 | 15.00 NIL 27.09.2026 28.09.2026
BH-12 | 15.00 NIL 25.09.2026 26.09.2026

Note: GWT=Ground Water Table, EGL=Fxisting Ground Level

Submitted By P K Dutta & Co.
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A2.5ROTARY CORE DRILLING:

Conventional diamond core drilling equipment was used for drilling vertical holes up
to specified depth at each location. Rotary core drilling in rock was carried out
according to IS 1892-1979. This drilling technique was regarded as the most
satisfactory method of assessing the character of rock formations, which lie at depth
below the ground surface. Specimens o " rock in the form of cylindrical cores were
recovered from the drill hole by means of a core barrel. Double barrel technique was
adopted according to field condition. The core barrel was -rovided at its lower end

with a detachable shoe or core bit, which is of diamond. All rotary core bits were of
NX (75mm) size.

A3.0 LABORATORY TEST NG:

For proper identification and classification of the sub-surface and for deriving
adequate information regarding its relevant physical and geotechnical properties at the
site under investigation the following laboratory tests were conducted on the soil and
rock samples collected from the bore ho es:

.orSoil S¢  -les:

1. Grain size analysis (Sieve as well as Hydrometer .
2. Liquid Limit & Plastic _imit.

3. Natural Moisture Content.

4. Specific Gravity.

5. Bulk & Dry Density.

6. Triaxial Shear Test (U1)

7. Unconfined Compressive Test (UL

8. Direct Shear Test (DS)

9. Consolidation Test (Qedometer test or a One-dimensionat compression test.)
10. Proctor Density

11. CBR

12. Free Swell Index

13. Relative Density

14, Chemical Analysis

For Water Samples:

1. Chemical Analysis

The above mentioned laboratory tests were done following the testing procedure
given in the relevant parts of IS: 2720 and other relevant IS codes. Results of all tests
are furnished in Annexure of this report.

Submitted By P *” Dutta & Co.
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A.4.0 SUBSOIL PROFILE & ENGINEERING PROPERTIES:
4.1. BH-1:
STRATUM-I:-

The properties of the layer are as follows:

Description:

This layer consists of “Stiff to very consistency brownish to reddish grey silty clay
with kankars.” Depth of this layer is 7.00m. Average Field “N” value of this layer is
23. This layer is laying after EGL and continues up to 7.00m.

Physical properties Pl 21.31 Shear strength

Gravel % | 4 Bulk density glec | 1.91 C kgfem® 0.54
Sand % 4 Dry density glcc | 1.44 %) ° 0
Silt % | 36 NMC % 32.30 Consolidation

Clay % | 56 Sp. Gr. 2.68 M, mAft 0.0039
Liquid limit % | 44.56 Free swell Index | % o Classification

Plastic limit % | 23.25 IS Classification Cl
STRATUM-II:-

The properties of the laye are as follows:

Description:

This layer consists of ‘ompletely to highly, weathered brownish to dark grey
coloured, weathered shale.” Depth of this layer is 8.00m. Field *“N” value of this layer
is more than 100. This layer is laying after 7.00 and continues up to its termination
depth (15.00m).

Rarnge of TCR (%) 13% to 23%
Range of RQD (%) NILto 10%

4.2. BH-2:
STRATUM-I:-

The properties of the layer are as follows:

Description:

This layer consists of “Stiff to very stiff consistency, brownish to reddish yellow, silty
clay with kankars. Depth of this layer is 4.50m. Average Field “.  value of this
layer is 15. This layer is laying after EGL and continues up to 4.50m.

Submitted By P K Dutta & Co.
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Physical propetties Pl 21.71 Shear strength
Gravel % 5 Bulk density g/lce | 1.92 C kg/em? 0.55
Sand % 4 Dry density glcc | 1.44 0] ° 0
Silt % | 35 NMC Y% 32.95 Consolidation
Clay % | 56 Sp. Gr. 2.69 M, m/t 0.0040
Liguid limit % | 45.06 Free swell Index | % - Classification
Plastic limit % | 23.35 IS Classification Cl
STRATUR} -1I:-
The properties of the layer are as follows:
Description:
This layer consists of Completely to highl weathered, brownish to dark grey
coloured, weathered shale.” Depth of this layer is 10.50m. Average field ¢ ” value of
this layer is more than 100. This layer is laying after 4.50 and continues up to its
termination depth (15.00m).
Range of TCR (%) 10% to 18%
Range of ROD (%) NIL
4.3. BH-3:
STRATUM-I:-
The properties of the layer are as follows:
Description:
This layer consists - * “Stis * consistency, brownish grey silty clay with kankars.”
Depth of this layer is 3.50m. Average Field “N™ value of this layer is more than 100.
This layer is laying after EGL and continues up to 3.50m.
Physical properties Pl 20.23 Shear strength
Gravel % | 2 Bulk density glcc | 1.90 C kg/em? 0.53
Sand % 5 Dry density glcc | 1.45 1] ° 0
Silt % | 39 NMC % 31.11 Consolidation
Clay % | 54 Sp. Gr. 2.70 M, me/t 0.0038
Liquid limit % | 42.23 Free swell Index | % Classification
Plastic limit % | 22.00 IS Classification Cl
Submitted By P K Dutta & Co.
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STRA"UM-II:-

The properties of the layer are as follows:

Description:

This layer consists of Completely to highly, weathered brownish to dark grey
coloured, weathered shale.” Depth of this layer is 11.50m. Field " value of this
layer is more than 100. This layer is laying after 3.50m and continues up to its
termination depth (15.00m).

Range of TCR (%)  09%to 19%
Range of ROD (%) NIL

44. H-4:
STF TUM-I:-

The properties o the layer are as follows:

Description:

This layer consists of “Stiff to very stiff consistency, brownish grey silty clay with
kankars.” De -th of this layer is 3.00m. Average Field “MN  value of this layer is 14.
This layer is laying after EGL and continues up to 3.00m.

Physical properties P 21.85 Shear strength

Gravel % | 2 Bulk density glee | 1.91 C kg/cm? 0.53
Sand % 4 Dry density glec | 1.45 @ ? 0
Silt % | 37 NMC % 31.50 Consolidation

Clay % | 57 Sp. Gr. 2.69 M, mft 0.0040
Liquid limit % | 45.50 Free swell index | % - Classification

Plastic fimit | % | 23.65 IS Classification Cl
STRATUM-II:-

The properties of the layer are as follows:

Description:

This layer consists of “Very stiff to hard brownish grey silty clay with kankars.”
Depth of this layer is 4.00m. Average Field “N” value of this layer is 39. This layer is
laying after 3.00m and continues up to 7.00m.

Submitted By P K Dutta & Co.
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Physical properties Pi 23.00 Shear strength
Gravel % 3 Bulk density glcc | 1.93 C kg/cm? 0.64
Sand % 3 Dry density glcc | 1.43 %/ ° 0
Silt % 35 NMC % 34.50 Consolidation
Clay % | 59 Sp. Gr. 2.72 M, me/t 0.0043
Liguid limit % | 48.00 Free swell Index | % - Classification
Plastic limit % | 25.00 IS Classification Cl
STRATU™ -III:-
The properties of the layer are as follows:
Description:
This layer consists of “Completely to highly, weathered, brownish to dark grey
coloured,weathered shale.” Depth of this layer is 8.00m. Field “N” value of this layer
is more than 100. This layer is laying after 7.00m and continues up to its termination
depth (15.00m).
Range of TCR (%) (9% to 18%
Range of ROD (%) NIL
4.5. BH-5:;
S RATUM-I:-
The properties of the layer are as follows:
Description:
This layer consists of “Stiff to very stiff, brownish grey silty clay with kankars.”
Depth of this layer is 7.00m. Average Field “T  value of this layer is 18. This layer is
laying after EGL and continues up to 7.00m.
Physical properties Pl 20.37 Shear strength
Gravel %B| 2 Bulk density glee | 1.92 C kgfcm? 0.57
Sand % Dry density glcc | 1.44 @ ° 0
Silt % 38 NMC % 33.29 Consolidation
Clay % | 55 Sp. Gr. 2.70 M, m/t 0.0042
Liguid limit % | 43.37 Free swell Index | % - Classification
Plastic limit % | 25.00 IS Classification Cl
Submitted By P K Dutta & Co. h
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STRATUM .:-

The properties . the layer are as follows:

Description:

This layer consists of ompletely to highly, weathered dark grey coloured
weathered shale.” Depth of this ayer is 8.00m. Field ~ ™ value of this layer is more
than 00. This layer is laying after 7.00m and continues up to its termination depth
15.00m,

Range of TCR (%)  10%to 25%
Range of ROD (%) NILto 13%

4.6. BH-6:
STRATUM-I:-
The properties of the layer are as follows:

Description:

This layer consists of Sti1 " to very stiff, consistency brownish grey silty clay with
kankars.” Depth of this layer is 5.00m. Average Field " value of this layer is 19.
This layer is laying after EGL and continues up to 5.00m.

Physical properties Pl 2275 Shear strength

Gravel % | 2 Bulk density glec | 1.91 C kg/cm? 0.56
Sand % 4 Dry density glcc | 1.44 @ ° 0
Silt % 38 NMC % 33.26 Consolidation

Clay % | 56 Sp. Gr. 2.68 M, m/t 0.0040
Liquid limit % | 45.00 Free swell Index | % -—- Classification

Plastic limit % | 22.25 IS Classification Ci
STRATUM-II:-

The properties of the layer are as  .llows:

Description:

This layer consists of “Completely to highly, weathered, dark grey coloured,
weathered shale.” Depth of this layer is 10.00m. Field “N” value of this layer is more
than 100. This layer is laying after 5.00m and continues up to its termination depth
15.00m.

Range of TCR (%)  14%1t0 27%
Range of ROD (%)  NIL to 15%

Submitted By P K Dutta & Co.
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4.7. BH-7:
S RATUM-I:-

The properties of the layer are as follows:

Description:

This layer consists of Liff to very stiff, brownish grey silty clay with kankars.”
Depth o this layer is 4.50m. Average Field .J” value of this layer is 18. This layer is
laying after 3L and continues up to 4.50m.

Physical properties Pl 22.25 Shear strength

Gravel % 3 Bulk density glcc | 1.92 C kg/om? 0.58
Sand % 3 Dry density gicc | 145 7] ° 0
Silt % | 37 NMC % 31.29 Consolidation

Clay % | 57 Sp. Gr. 2.70 My m°ft 0.0040
Liquid limit % | 45.50 Free swell Index | % -—-- Classification

Plastic limit % | 23.25 IS Classification Cl
S RATUM-II:-

The properties o the layer are as follows:

Description:

This layer consists of “Completely to highly, weathered, brownish to dark grey
coloured,weathered shale.” Depth of this layer is 10.50m. Average Field “N” value of
this layer is more than 100. This layer is laying after 4.50m and continues up to its
termination depth (15.00m).

Range of TCR (%) 12% to 22%
Range of ROD (%)  NIL to 10%

4.8. BII-8:
STRATUM-I:-

The properties of the layer are as follows:

Description:

This layer consists of “Stiff to very stiff consistency, brownish grey silty clay with
kankars.” Depth of this layer is 5.00m. Average Field “N ’ value of this layer is 1 .
This layer is laying after EGL and continues up to 5.00m.

Submitted By P K Dutta & Co.
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Physical properties Pl 21.59 Shear strength
Gravel % | 2 Bulk density g/cc | 1.93 o] kgfcm?® 0.58
Sand % 4 Dry density glcc | 1.47 %/ ° 0
Silt % | 37 NMC % 30.24 Consolidation
Clay % | 57 Sp. Gr. 2.69 M, m°#t 0.0041
Liquid limit % | 45.09 Free swell Index | % — Classification
Plastic limit % | 23.50 IS Classification Cl

STRATUM-, :-

The properties of the layer are as follows:

Description:

This layer consists of “Completely to highl: weathered, brownish to dar’ grey
coloured, weathered shale.” Depth of this layer is 10.00m. Average Field “N” value of
this layer is more than 100. This layer is laying after 5.00m and continues up to its
termination depth (15.00m).

Range of TCR (%)  14% 10 19%
Range of ROD (%) NIL

49.BH "
STRATUM-I:-
The properties of the layer are as follows:

Description:

This layer consists of “Stiff to very stiff, brownish to reddish grey silty clay with
kankars & occasionally rock fragments.” Depth of this layer is 4.50m. verage Field
“N” value of this layer is 18. This layer is laying after EGL and continues up to
4.50m.

Physical properties PI 21.75 Shear strength

Gravel % 4 Bulk density glce | 1.93 C kgfem? 0.57

Sand % 4 Dry density glcc | 1.46 1] ° 0

Silt % 38 NMC % 32.50 Consolidation

Clay % | 54 Sp. Gr. 2.70 M, me/t 0.0041

Liquid limit % | 46.50 Free swell Index | % -— Classification

Plastic limit % i 2475 IS Classification Cl
Submitted By P K Dutta & Co.
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STRATUM-. :-
The properties of the layer are as follows:

Description:
This layer consists of “Completely to highly, weathered, dark grey coloured,
weathered shale.” Depth of this layer is 10.50m. Field “N” value of this layer is more

than 100. This layer is laying after 4.50m and continues up to its termination depth
(15.00m).

Range of TCR (%) 12% to 23%
Range of ROD (%} NIL

4.10. BH-10:
STRATUM-L:-

The properties of the layer are as follows:

Description:
This layer consists of “Stiff to very sti. brownish to reddish grey silty clay with
kankars & occasionally roc” fragments.” Depth o "this layer is 4.50m. Average Field

* 17 value of this layer is . This layer is laying after EG™ and continues up to

4.50m.

Physical properties Pi 20.76 Shear strength

Gravel % 5 Bulk density glec | 1.92 C kg/fem? 0.58
Sand % 4 Dry density glcc | 1.46 (] ° 0
Silt % 36 NMC % 31.99 Consolidation

Clay % | 55 Sp. Gr. 2.69 M, met 0.0042
Liquid limit % | 44,26 Free swell Index | % — Classification

Piastic fimit | % | 23.50 IS Classification Cl
STRATUM-II:-

The properties of the layer are as follows:

Description:

This layer consists of “Completely to highly, weathered, dark grey
coloured,weathered shale. Depth of this layer is 1.50m. Average Field “N" value of
this layer is more than 100. This layer is laying after 4.50m and continues up to
-..00m.

Range of TCR (%) 10%
Range of ROD (%)  NIL

Submitted By * K Dutta & Co.
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STRATUM- "I:-
The properties of the layer are as follows:

Description:
This layer consists of “Hard consistency,dark grey,clay. .epth of this layer is 1.50m.

Average Field .N” value of this layer is 78. This layer is laying after 6.00m and
continues up to 7.50m.

Range of TCR (%) 7%
Range of ROD (%) NIL

STRATUM-IV:-
The properties of the layer are as follows:

Description:
This layer consists of ’ompletely to highly weathered, dark grey coloure”
weathered shale.” Depth o "this layer is 9.00m. Average Field {” value of this layer

is more than 100. This layer is laying after 7.50m and continues up to its termination
depth (15.00m).

Range of TCR (%) 13% to 22%
Range of ROQD (%) NILto 17%

4.11. BH-11:
STRATUM-I:-
The properties o the layer are as follows:

Description:

This layer consists of ° _tff consistency, brownish to reddish grey silty clay with
kankars.” Depth of this layer is 3.00m. Field “N” value of this layer is 10. This layer
is laying after EGL and continues up to 3.00m.

Physical properties Pl 20.64 Shear strength

Gravel % 3 Bulk density g/cc | 1.80 C kafem?® 0.50
Sand % 4 Dry density glcc | 1.44 & ° 0
Silt % 40 NMC % 31.64 Consolidation

Clay % | 53 Sp. Gr. 2.68 M, me/t 0.0039
Liquid limit % | 43.33 Free swell Index | % — Classification

Piastic limit % | 22.69 IS Classification Cl

Submitted Bsz K Dutta & Co.
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STRATUM-II:-

The properties of the layer are as follows:

Description:

This Iayer consists of “very stiff to hard, brownish to reddish grey silty clay.” Depth
of this layer is 4.50m. Average Field “!  value of this layer is 34. This layer is laying
after 3.00m and continues up to 7.50m.

Physical properties Pl 21.50 Shear strength

Gravel % 2 Bulk density glee | 1.92 c kg/cm? 0.62
Sand % 3 Dry density glecc | 1.43 (%] ° 0
Silt % | 38 NMC % 34.11 Consolidation

Clay % | 57 Sp. Gr. 2.68 M, m&ft 0.0043
Liquid limit % | 45.00 Free swell Index | % e Classification

Plastic limit | % | 23.50 IS Classification Cl

STRATUM-III:-
The properties of the layer are as follows:

Description:

This layer consists « “Completely to highly, weathered, dark grey coloured,
weathered shale.” Depth of this layer is 7.50m. Average Field “N” value of this layer
is more than 100. This layer is laying after 7.50m and continues up to its fermination
depth (15.00m).

Range of TCR (%) 9% to 19N
Range of ROD (%)  NIL to 10%

4.12. BH-12;
STRATUM-I:-

The properties of the layer are as follows:

Description:

“"his layer consists of “Stiff consistency, brownish to reddish grey silty clay with
kankars.” Depth of this layer is 3.00m. Field “N” value of this layer is 11. This layer
is laying after EGL and continues up to 3.00m.

Submitted By P K Dutta & Co.
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Physical properties P 21.50 Shear strength
Gravel % 4 Bulk density glcc | 1.9 C ka/em® 0.52
Sand % Dry density glce | 1.45 1] ° 0
Silt % 36 NMC % 32.00 Consolidation
Clay % | 55 Sp. Gr. 2.68 M, m-/t 0.0041
Liquid limit % 46 Free swell Index | % - Classification
Plastic fimit | % | 24.50 IS Classification Cl
STRATUM-II:-
The properties of the layer are as follows:
Description:
This layer consists of Jery stiff, brownish grey silty ¢l y with kankars.” Depth
this layer is 4.00m. “ield .4” value o "this layer is 37. This layer is laying after 3.00m
and continues up to 7.00m.
Physicaf properties Pl 22.50 Shear strength
Gravel % Bulk density g/cc | 1.93 Cc kg/cm? 0.63
Sand % Dry density gfcc | 1.43 7] ° 0
Silt % | 34 NMC % 34.67 Consolidation
Clay % | 59 Sp. Gr. 2.69 M, m?/t 0.0045
Liquid limit % | 47.50 Free swell Index | % e Classification
Plastic limit | % | 25.00 IS Classification Cl

STRATUM-III:-

The properties of the layer are as follows:

Description:

This layer consists of “Completely to high, weathered, dark grey coloured, weathered
shale” Depth of this layer is 8.00m. Average Field “N’ value of this layer is more than
100. This layer is laying after 7.00m and continues up to its terminati a depth

(15.00m).

12% to 34%
10% to 19%

Range of TCR (%)
Range of ROD (%)

Submitted By P K Dutta & Co,
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5.0 CHOICE OF FOUNDATION:

In views of the above sub-soil conditions in mind and the type of structure both the
aspects regarding allowable bearing capacity for shallow foundation and deep
foundation have been discussed in the following paragraphs. Designer can choose
the requirement depending upon the loading & geometry of the structure
envisaged.

5.0.1 SHALLOW FOUNDATION:

5.1. SAMPLE CALCULATION

Assumed foundation size = 3.00 m x 3.00 m
Depth of foundation = 3.00 m.

The founding depth is falling in Stratum-i.

r TEF JATIC OF BEAR __3 CAPACITY:

As per Indian Standard IS 6403: 19

{ For Sgaure Footing){Width 3.0mX3.0m)

Bearing Capacity as per IS 6403:1981 considering 3.00m depth of foundation

qa= 1/F[C.Nc. Sc.de..ic +y'D.{Ng-1).54.0q.iq+0.5. y.B.Ny.s,.dy.iy W’]
Where:

qq= Allowable Bearing Capacity

C= Cohision= 5.4 t/sqm
y'= Submerged density = (y-1) = 1.91-1 = 0.91 t/m?

For, @=09, Bearing Capacity factors, Nc=5.14, Nqg= 1.00, Ny= 0.00,
Sq & sy= Shape correction. sq=1.20 and s, = 0.80

5.=1.30

dq & dy= Depth correction. Here, dq = 1.00 and d,= 1.00

d.=1.20

iqg & iy = Inclination Factor.= (1- a/90) =(1-0/90)=1 {a = inclination of the load to the
vertical, in degree); a = 0, [ refer : IS 6403-1981, Cls- 5.1.2.3, and B.C Punmia Pg-660]
W’= Water table correction =0.5 (Considering fully submerged condition for design
purpose)

F= Factor of safety, considering 3

D= 3.00 metre

B=3.00 metre

Hence:

a¢= L/F[C.Nc.dc.sc.ict ¥'D.(Ng-1}.5q.dq.iq+0.5. y.B.Ny.s,.dy iy W’]

= 1/{3)[5.4*5.14*1,20*1.30*1.00+0.91*3%(1.00-1}*1.20*1.00*1.00+ 0.5*1.91*
3*0.00*0.8*1.00%1.00*0.5]
=14.43 T/Sqm

Submitted By P K Dutta & Co.
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Settlement Analysis of hallow Foundation

Settlement, S=H x mv x Ap.

Here,

S= Anticipated Settlement

H= Height of strata= 1.5 B= 1.5X3.0= 4.50 m

mv= Co-efficient of Volume Change = 0.0039 sqm/t

Note — For Ap, As per 15:8009 (Part-1) — 1976, we take 2:1 Stress Distribution
method,

Ap = Increment of stress = (3*3*14.43)/{(3+2.25)2} = 4.71 t/ Sqm
Therefore,

5=4.5X 0.0039X 4.71 X 1000 = 82.66 mm

The permissible settlement is 40 mm

Hence the allowable bearing capacity of Shallow foundation is 6.98 t/sqm

St :

Assumed foundation size = 3.00 m x 3.00 m
Depth of foundation = 7.00 m.
The founding depth is falling in Stratum-I1.

DETER MTIC OF 2 C PACITY:

As per Indian Standard 1S 6403: 1981

( For Sqaure Footing){Width 3.0mX3.0m)

Bearing Capacity as per IS 6403:1981 considering 7.00m depth of foundation

9g= 1/F[C.Nc. Sc.dc..ic #¥'D.(Ng-1).54.dg.ig+0.5. y.B.Ny.s, dy i, W]

Where:

[Note: - The weathered rock or shale may be treated as soil [Refer IS 12070,
Clause 7.1]. From literature we know that C and ® value of rock specimen
ranges from C = 3.5 to 17.5 MPa and ® seldom less than 4 [Refer Bowles, J.E.,
Foundation Analysis and Design, 5th Edition, pp-278] as the rock in t! present
case is weathered, cohesion will not be there. So, considering rock quality and to
be on the safer side, use, C =0.00 t/m2 & ® =35°.]

qq= Allowable Bearing Capacity
C= Cohision=0t/sqm
y'= Submerged density = {y-1) = 1.80-1 = 0.80 t/m?
For, @=35", Bearing Capacity factors, Nc=46.12, Ng=33.30, Ny=48.03
sq & s,= Shape correction. s;=1.20 and s, = 0.80
5.=1.30
dq & dy= Depth correction. Here, dq = 1.45 and d,= 1.45
d=1.90
ig & iy = Inclination Factor.= (1- a/90) =(1-0/90)=1 {a = inclination of the load to the
vertical, in degree); a =0, [ refer : IS 6403-1981, Cls- 5.1.2.3, and B.C Punmia Pg-660]
W’'= Water table correction =0.5 {Considering fully submerged condition for design
purpose)
F= Factor of safety, considering 3

Submitted By P K Dutta & Co.
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D= 7.00 metre
E=3.00 metre
Hence:
qa= 1/FIC.Nc.dc.Sc.ic* v'D.(NG-1).54.dg.ig+0.5. y.B.Ny.s, dy i, W’]
=1/(3)[0*46.12*1.90%1.30*1.00+0.80*7*(33.30-1)*1.20%1.45*1.00+ 0.5%1.80*
3*48.03*0.8%1.45*%1.00*0.5]
=129.98 T/Sqm

Submitted "y P K Dutta & Co.




Bearing Capacity as per IS .. 403:1981 (BH-1) ( Depth = m)
Depth {D) 1 1 1 1
Width (B) 1 2 3 4
Bulk Dencit (y) 1.91 1.91 1.91 1.91
C 5.4 5.4 5.4 5.4
@ 0 0 0 0
w’ 0.5 0.5 05 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0039 0.0039 0.0039 0.0039
Nc 5.14 5.14 514 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.2 1.1 1.07 1.05
5q 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dq=Dy i 1 1 1
Tan{45+% /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit {y’) 0.91 091 0.91 091
C.N, s.d..i, 43.3 39.69 38.61 37.89
7’D.(Ng-1).54.d,.i, 0 0 0 0
0.5.yv.B.Nys, d, i, W’ 0 0 0 0
NBC 43.3 39.69 38.61 37.89
SBC 14.43 13.23 12.87 12.63
Recommended . for
sattlement of 40mm 14.43 10.47091 6.98 5.24
For Settlement
Sattlement Factor { As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0 0
Settlement (S) 27.56 50.54 73.75 96.5
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)r2 = 471 4.2 4.20 412
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:" 981

(BH-1) ( Depth =2m)

Depth (D) 2 2 2 2
Width (B) 1 2 3 4
Bulk Dencit (y) 1,91 1.91 1.91 1.91
C 54 54 54 5.4
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
m, 0.003 0.0039 0.0039 0.0039
Nc¢ 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 1.4 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.2 1.1 1.07 1
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45 /2) 1 1 1 1
ic,ig iy 1 1 1 1
Submarged Dencit (y') 0.91 0.91 0.91 0.91
C.N,_ s..d..i, 50.52 43.3 4 77 .69
'y’D.(Nq-l).sq.dq.i{l 0 0 0
0.5.y. Nys,d i, W’ 0 0 0 0
50.52 43.3 4 77 39.69
16.84 14.43 13.59 13.23
Recommended _for
16.84 10.4698 6.98 5.23
sattlement of 40mm
For Settle ont
of IS 8009 (Part-1) 1976 0 0 0
Settl 1 nt (S) 17 55.13 77 101.
AP=:  xFootingSize)/(v th
of Foundation +Layer Depth)A2 = 250 a.71 4.44 4.32
H{15x ) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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earing Capacity as per IS 6403:1981 (BH-" ) (Dep =3m)
Depth (D) 3 3 3 3
Jth (B} L 2 3 4
Bulk Dencit (y) 1.91 1.91 1.91 1.91
C 5.4 5.4 5.4 5.4
0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
m, 0.0039 0.0039 0.0039 0.0039
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 1.6 1.3 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan{45+ [2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.91 0.91 0.91 0.91
C.N, s.d_.i, 57.73 46.91 13.3 41.5
v’ D.(Ng-1).55.dg.iq 0 0 0 0
0.5. v.B.Ny.s,d, i, W’ 0 0 0 0
NBC 57.73 46.91 43.3 41.5
SBC 19.24 15.64 14.43 13.83
Recommended SBC for
sattlement of 40mm 19.24 10.47 6.9 5.24
For Settlement
Sattlement Factor ( As per Fig 9
of IS 4 {Part-1) 1976 0 0 0 0
Settlement (S) 36.75 59.75 82.69 105.67
AP ={ Cx Footing Size)/(w:
of Foundation +Layer Depth)*2 = 6.2 o1l 471 4.52
H (1.5 x B) 1500 3000 4500 6000
Layer Depth ={1.5x }/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS . 403:1981

(BH-1) ( Depth =4m)

Depth (D} 4 4 4 4
Width {B) 1 2 3 4
Bulk Dencit (y) 1.91 1.91 1.91 1.91
C 5.4 54 54 5.4
0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
m, 0.0039 0.0039 0.0039 0.0039
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
S¢ 13 1.3 1.3 1.3
Dc 1.8 1.4 1.27 1.2
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(4% /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.91 0.91 0.91 0.91
C.N_ s..d_.i, 64.95 50.52 45.83 43.3
7’ D.(Ng-1).5,.dg.i, 0 0 0 0
0.5. v.B.Ny.s,d. i, W’ 0 0 0 0
NBC 64.95 50.52 45,83 43.3
SBC 21.65 16.84 15 14.43
Recommended SBC for
20.93 10445 10.47 6.98 5.23
sattlement of 40mm
For Settlement
Sattlement Factor { As per Fig 9 0 0 0 0
of 1S 8009 {Part-1) 1976
Settlement (S) 41.36 64.34 87.56 110.26
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 701 2:50 4.99 471
H {1.5 x B} 1500 3000 4500 6000
tayer Depth = (1.5 x B)/2 0.75 15 2.25 3
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Bearing Capacity as per IS 6403:1981

(BH-1) ( Depth =5m)

Depth (D) 5 5 5 5
Width (B) 1 2 3 4
Bulk Dencit (y) 1.91 191 1.91 1.91
C 5.4 5.4 54 5.4
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0039 0.0039 | 0.0039 | 0.003%
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
1.3 13 1.3 1.3
D¢ 2 1.5 1.33 1.25
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dg=Dy 15 1.25 1.17 1.13
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan{45+ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.91 0.91 0.91 0.91
C.N, s..d,.i, 72.17 54.12 | 47.99 | 4s5.1
7’'D.(Ng-1).5,.d,.i, 0 0 0 0
0.5. v.B.Ny.s, d, i, W’ 0 0 0 0
C 72.17 54.12 47.99 45.1
SBC 24.06 18.04 16 15.03
Recommended S  for
sattlement of 40mm 20.94 1047 6 >-24
For Settlement
Sattlement Factor { As per
Fig 9 of IS 8009 (Part-1) 0 0 0 0
1976
Settlement (S) 45.96 68.92 91.69 114.84
*=(S . xFooting
Size)/(width of) o 589 | 522 | 491
Foundation +Layer
Depth)?2 =
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3

Page 26



Bearing Capacity as per IS 6403:1981

(BH-1) ( Depth =6m)

Depth (D) b 6 6 6
Width (B) 1 2 3 4
Bulk Dencit {y) 1.91 1.91 1.91 1.91
C 5.4 5.4 5.4 5.4
@ 0 0 0 0
w' 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 1] 0 0 0
m, 0.0039 0.0039 | 0.0039 | 0.0039
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0] 0] o
Sc 1.3 1.3 1.3 1.3
Dc 2.2 1.6 1.4 1.3
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 16 1.3 1.2 1.15
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan{a5+@ /2) 1 1 1 1
ic, iqg & iy 1 1 1 1
Submarged Dencit {y'} 0.91 0.91 0.91 0.91
C.N_s.d,.i, 79.38 57.73 50.52 46.91
Y’ D.(Ng-1).8,.d,.i, 0 0 0 0
0.5.y.B.Ny.s,d. i, W’ 0 0 0 0
NBC 79,38 57.73 50.52 46.91
SBC 26.46 19.24 16.84 15.64
Recommended SBC for
sattlement of 40mm 2094 1047 6.98 524
For Settlement
Sattlement Factor ( As
per Fig 9 of IS 8009 {Part- 0 0 0 0
1) 1976
Settlement (S) 50.54 73.5 96.5 119.5
AP = (5BC x Footing
Size)/(width offy o 628 | 550 | s5.11
Foundation +Layer
Depth)/2 =
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 15 2.25 3
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Bearing Capacity as per IS 6403:1981

(BH-1) ( Depth =7m)

Depth (D) 7 7 7 7 [Note: - The weathered rock or shale may be
Width (B) 1 2 3 4 treated as soil [Refer IS 12070, lause 7.1].
Bulk Dencit {y) 1.8 1.8 18 1.8 From literature we know that C and ® value of
C 0 0 0 0 rock specimen ranges from C= 3.5 to 17.5 MPa
) 35 35 35 35 and @ seldom less than 40° |Refer Bowles, J.E.,
w’ 0.5 0.5 0.5 0.5 Foundation Analysis and Design, 5th Edition,
FOS 3 3 3 3 pp-278] as the rock in the present case is
N Value >100 >100 >100 >100  |weathered, cohesion will not be there. So,
Ne 46.12 46.12 46.12 46.12  [considering rock quality and te be on the safer
Ng 33.3 333 333 333 [side, use, " =0.00 t'm2 & ¥ =35"]
Ny 48.03 43.03 43.03 48.03
Sc 1.3 1.3 1.3 1.3
Dc 3.69 2.34 1.9 1.67
S5q 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 2.34 1.67 1.45 1.34
Sy 0.8 0.8 0.8 0.8
Dg=Dy 2.34 1.67 1.45 1.34
Tan{a5+@ /2) 1.92 1.92 1.92 1.92
ic, iq & iy 1 1 1 i
Submarged Denct (y') 0.8 0.8 0.2 0.8
C.N. s.d i 0 0 0 o
y'D.(Ng-1).s,.d,.i, 507.91 362.48 314.73 290.86
0.5. v.B.Ny.s, d, i, W* 40.46 57.75 75.21 92.68
NBC 548.37 420,23 389.94 383.54
SBC 182.79 140.08 129.98 127.85
Recommended SBC for
sattlement of 40mm ) ) ) i
For Settlement
Sattlement Factor { As per Fig 9
of IS 8009 {Part-1) 1976 ) i i i
Settlement (S) - - - -
AP = (SBC x Footing Size)/{width
of Foundation +Layer Depth)~2 = ) ) )
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 15 2.25 3
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SBC & Settlement Summary of BH-01

Depth (D) 1 2 3 4 5 6 7
Footing Size

NBC 1x1 433 50.52 57.73 64.95 72.17 79.38 548.37

SBC ix1 14.43 16.84 19.24 21.65 24.06 26.46 182.79
k . for sattlement of 40mm 1x1 14.43 16.84 1924 | 209381 | 20.94 20.94 -
Settlement (S) 1x1 27.56 32.17 3.7 41.36 45.96 30.54 -

NBC 2x2 39.69 433 46.91 50.52 54.12 57.73 420.23

SBC 2x2 13.23 14.43 15.64 16.84 18.04 19.24 140.08
BC for sattlement of 40mm 2x2 |10.47091] 104698 | 10.47 10.47 10.47 10.47 -
Setttement (S) 2x2 50.54 55.13 59.75 64.34 68.92 73.5 -

NBC 3x3 38.61 40.77 43.3 45.83 47.99 50.52 389.94

SBC 3x3 12.87 13.59 14.43 15.28 16 16.84 129,98
BC for sattlement of 40mm 3x3 6.98 6.98 6.98 6.98 6.98 6.98 -
Settlement (S) 3x3 73.75 77.88 82.69 87.56 91.69 96.5 -

NBC 4x4 27.89 39.69 41.5 433 45.1 46.91 383.54

SBC 4x4 12.63 13.23 13.83 14.43 15.03 15.64 127.85
E . for sattlement of 40mm 4x4 5.24 523 5.24 5.23 5.24 524 -
Settlement (S) 4x4 96.5 101.09 | 105.67 | 11026 | 114.84 11 .5 -
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Bearing Capacity as per IS 6403:1981

( -2) (Depth =1m)

Depth (D) 1 1 1 1
Width (B) 1 2 3 4
Bulk Dencit (y} 1.92 1.92 1.92 1.92
c 5.5 5.5 5.5 5.5
9 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.004 0.004 0.004 0.004
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.2 1.1 1.07 1.05
Sq 1.2 1.2 1.2 i.2
Dq=Dy 1 1 1 1
Dq=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dqg=Dy 1 1 1 1
Tan{45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y'} 0.92 0.92 0.92 0.92
C.N,s.d..i, 44.1 40.43 39.32 38.59
7’ D.(Ng-1).54.d,.i, 0 0 0 0
0.5. 7.B.Ny.s, d. i, W’ 0 0 0 0
NBC 44.1 40.43 39.32 38.59
C 14.7 13.48 13.11 12
comme. d for
sattlement of 40mm 14.7 10.20825 6.81 5.10
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-I) 1976 0 0 0
Settlement (S) 28.8 52.82 77.05 100.78
AP = (SBC x Footing Size)/(width|
of Foundation +Layer Depth)2 = 4.80 4.40 4.28 4.20
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981 (BH-2) ( Depth =2m)
Depth (D) 2 2 2 2
Width (B) 1 2 3 4
Bulk Dencit (y) 1.92 1.92 1.92 1.92
C 5.5 55 55 5.5
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.004 0.004 0.004 0.004
Nc 5.14 5.14 5.14 5.14
Nq i 1 il 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 14 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
Dqg=Dy 1 1 1 1
Dq=Dy 1.2 11 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dqg=Dy 1 1 1 1
Tan({45+@ /2) 1 1 1 1
ic,ig& iy 1 1 1 1
Submarged Dencit (y') 0.92 0.92 0.92 0.92
C.N,, s.d..i, 51.45 44.1 4153 | 40.43
Y’ D.(Ng-1).5,.dig 0 0 0 0
0.5.v.B.Ny.s,d, i, W’ 0 0 0 0
NBC 51.45 44.1 41.53 40.43
SBC 17.15 14.7 13.84 13.48
Recommended SBC for
sattlement of 40mm 17.15 10.20833 6.81 5.10
For Settlement
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 33.6 57.6 81.35 105.64
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)n2 = 560 4.80 4.52 4.40
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing C  rity as per IS 6403:1981 (BH-2) ( Depth =3m)
Depth (D) 3 3 3 3
Width (B) 1 2 3 4
Bulk Dencit (y) 1.92 1.92 1.92 1.92
C 5.5 5.5 55 5.5
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.004 0.004 0.004 0.004
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc¢ 1.3 1.3 1.3 1.3
Dc 1.6 1.3 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan{45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.92 0.92 0.92 0.92
C.N, s.d_.i, 58.8 47.78 44.1 42.26
v’ D.(Ng-1).5,.d.i, 0 0 0 0
0.5. v.B.Ny.s, d,i, W’ 0 0 0 0
NBC 58.8 47.78 44.1 42,26
SBC 19.6 15.93 14.7 14.09
Recommended SBC for 19.6 1020877 6.1 5.10
sattlement of 40mm ' ’ ' '
For Se ment
Sattlement Factor ( As per Fig 9 0 o 5 0
of IS 8009 (Part-1) 1976
Settlement (S) 4 62.42 86.4 110.42
P=_ CxFooting Size)/{width
of Foundation +Layer Depth)/2 = 6.40 220 4.80 4.60
H (1.5 x B} 1500 3000 4500 6000
Layer Depth = {1.5 x B)/2 0.75 1.5 2.25 3

Page 32



Bearin Capacity as per IS 6403:1981

(F -2)(Dep: =4m)

Depth {D} 4 4 4 4
Width (B) 1 2 3 4
Bulk Dencit {y) 1.92 1.92 1.92 192
C 5.5 55 5.5 55
0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.004 0.004 0.004 0.004
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 1.8 1.4 1.27 1.2
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dqg=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan({45+0 /2) 1 1 1 1
ic, iq & iy 1 1 i 1
Submarged Dencit (y') 0.92 0.92 0.92 0.92
C.N, s..d..i 66.15 51.45 46.67 44,1
v'D.(Ng-1).8,.d.i, 0 0 0 0
0.5.v. Ny.s, d, i, W’ 0 0 0 0
1 66.15 51.45 46.67 44.1
SBC 22.05 17.15 15.56 14.7
Recommended ' for
20.41666667 10.21 6.81 5.10
sattlement of 40mm
For Settlement
Sattlement Factor { As per Fig 9 7 17 17 17
of 1S 8009 (Part-1) 1976
Settlement {(S) 43.2 67.2 91.45 115.2
AP = (SBC x Footing Size)/(width ,
of Foundation +Layer Depth)”2 = 720 5-60 208 4.80
H (1.5 x B} 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981

(BH-2) { Depth =5m)

Depth (D) 5 5 5 5
Width (B) 1 2 3 4
Bulk Dencit {y) 1.8 1.8 1.3 1.8
C 1] 0 0 0 [Note: - The weathered rock or shale may be
@ 35 35 35 35 treated as soil [Refer IS 12070, Clause 7.1].
wr 0.5 0.5 0.5 0.5 |From literature we know that C and @ value
FOS 3 3 3 3 of rock specimen ranges from C =3.5to 17.5
N Value =100 >100 >100 »100 |MPa and @ seldom less than 40" [Refer
Nc 46.12 46.12 46.12 46.12 |Bowles, J.E., Foundation Analysis and
Ny 33.3 33.3 33.3 33.3 |Design, Sth Edition, pp-278] as the rock in the
Ny 48.03 48.03 48.02 4803 |present case is weathered, cohesion will not be
Sc 1.3 13 1.3 1.3 |there, Se, considering rock quality and to be
Dc 2.92 1.96 1.64 1.48 |om the safer side, use, C=000 t/m2 & &=
sSq 1.2 1.2 1.2 12 [35%]
Dg=Dy 1 1 1 1
Dg=Dy 1.96 1.48 1.32 1.24
Sy 0.8 0.8 0.8 0.8
Du=Dy 1.96 1.48 1.32 1.24
Tan{a5+@ [2} 1.92 192 1.92 1.92
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.8 0.8 0.8 0.8
C.Nspd, . 0 o 0 0
v’ D.(Ng-1).5,.d,.i, 303.88 229.46 | 204.65 | 192.25
0.5. v.B.Ny.s, d,i, W’ 33.89 51.18 68.47 85.75
NBC 337.77 280.64 273.12 278.01
SBC 112,59 93.55 51.04 92.67
Recommended SBC for
sattlement of 40mm i ) ) i
For Settlement
Sattlement Factor { As per Fig 9
of IS 8009 {Part-f} 1976 i i ) )
Settlement (S} - - - -
AP = ($BC x Footing Size)/{width
of Foundation +Layer Depth)A2 = i ) i i
H {1.5 x B} 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981

(BH-2) ( Depth =6m)
<]

Depth (D} 3 53 6
Width (8) 1 2 3 4
Bulk Dencit {y) 13 1.8 1.8 1.8
C 0 0 0 0
@ 35 35 35 35 [Note: - The weathered rock or shale may be
w’ 0.5 0.5 0.5 0.5 treated as soil [Refer IS 12070, Clause 7.1].
FOS 3 3 3 3 From literature we know that C and @ value
N Value >100 >100° >100 >100 of rock specimen ranges from C=3.51t0 17.3
m, 0.0022 0.0022 0.0022 0.0022 |MPa and @ seldom less than 40° [Refer
Ne 46.12 46.172 46.12 46.12 Bowles, JL.E., Foundation Analysis and Design,
Ng 332.3 33.3 33.3 23,3 5th Edition, pp-278] as the rock in the present
Ny 48.03 45.03 48.03 48.03 case is weathered, cohesion will not be there.
Se 1.3 1.3 1.3 1.3 So, considering rock quality and to be on the
Dc 3.3 2.15 1.77 1.58 safer side, use, C =0.00 t/m2 & @ = 35°,]
5q 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 2.15 1.58 1.38 1.29
Sy 0.8 0.8 0.8 0.8
Dg=Dy 2.15 1.58 1.38 1.29
Tan{45+@ /2} 1.92 1.92 1.92 1.92
ic, ig B iy 1 1 1 1
Submarged Dencit (y') 0.8 0.8 0.8 0.8
C.N_s.d_.i, 0 0 1] i}
y'D.(Ng-1).5..d, .4 300 293.96 256.75 240
0.5. v.B.Ny.s, d, i, W’ 37.18 54.64 71.58 89.22
NBC 437.18 348.6 328.33 329.22
SBC 145.73 116.2 109.44 109.74
Recommended SBC for
sattlement of 40mm ) ) B )
For Settiement
Sattlement Factor { As per Fig 9
of IS 8009 (Part-I) 1976 ) ) . )
Settlement (S) - - - -
AP = (SBC x Footing Size)/{width
of Foundation +Layer Depth}n2 = ) ) B .
H {1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981 + 1.2) { Depth =7m)
Depth (D} 7 7 7 7
Width (B) 1 2 3 4
Bulk Dencit (y) 1.8 1.8 1.8 1.8
C 0 0 0 O
@ 35 35 35 35 [Note: - The weathered rock or shale may
w 05 0.5 0.5 0.5 be treated as soil Refer IS 12070, Clause
7.1]. From literature we know that ~ and
FOS 3 3 3 3 @ value of rock specimen ranges from C =
N Value >100 >100 >100 >100  [3.5 to 17.5 MPa and @ seldom less than
Nc 46.12 46.12 46.12 46.12 |[Refer Bowles, J.E., Foundation Analysis
Ng 33.3 33.3 33.3 33,3 |and l?esign, 5th Edition,-pp-278| as the
W
5¢ 1.3 13 13 1.3 |rock quality and to be on the safer side,
Dc 3.69 2.34 1.9 1.67 |use,C=0.00t/m2& ®=. ]
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dg=Dy 2.34 1.67 1.45 1.34
Sy 0.8 0.8 0.8 0.8
Dg=Dy 2.34 1.67 1.45 1.34
Tan(45+@ /2) 1.92 1.92 1.92 1.92
ic, ig & iy 1 1 1 1
Submarged Dencit {y'} 0.8 0.8 0.8 0.8
C.N_ s.d.i, 0 0 0 0
Y’ D.(NG- ).54.dg.iq 507.91 362.48 | 314.73 | 290.86
0.5. v.B.Ny.s, d, i, W’ 40.46 57.75 75.21 92.68
NBC 548.37 420.23 | 389.94 | 383.54
SBC 182.79 140.08 | 129,98 | 127.85
Recommended SBC for
sattlement of 40mm - _ ’ ’
For Settlement
Sattlement Factor { As
per Fig 9 of IS 8009 {Part- - - - -
1} 1976
Settlement (S} - - -
AP = (SBC x Footing
Size)/{width of
Foundation +Layer - - _ ’
Depth}n2 =
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 15 2.25 3
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SBC & Settlement Summary of BH-02
Depth (D) 1 2 4 5 7
Footing Size
NBC 1x1 44.1 51.45 58.8 66.15 33777 ' 437.18 548.37
SBC 1x1 14.7 17.15 19.6 22,05 11259 14573 | 182,79
BC for sattlement of 40mm 1x1 147 17.15 19.6 1{20.41667 - - -
Settlement (S) 1x1 28.8 33.6 38.4 432 - - -
NBC 2x2 40.43 44.1 47.78 5145 280.64 348.6 420.23
SBC 2x2 13.48 14.7 15.93 17.15 93.55 116.2 140.08
BC for sattlement of 40mm 2x2 10.20825] 10.20833 | 10.20827 | 10.20833 - - -
Settlement (S) 2x2 52.82 57.6 62.42 67.2 - - -
NBC 3x3 3932 41.53 441 46.67 273.12 | 32833 | 389.94
SBC 3x3 13.11 13.84 14.7 15.56 91.04 109.44 129.98
BC for sattlement of 40mm 3x3 6.81 6.81 6.81 6.81 - - -
Settlement (8) 3x3 77.05 81.35 86.4 9145 - - -
NBC £dx4 38.59 40.43 4226 441 278.01 | 329.22 83.54
SBC 4x4 12.86 13.48 14.0% 14.7 92.67 109.74 127.85
BC for sattiement of 40mm 4x 5.10 5.10 5.10 5.10 - - -
Settlement (S) 4x4 100.78 | 10564 | 110.42 1152 - - -
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Bearing Capacity as per IS 6403:1981

(BH-3) ( Depth =1m)

Depth (D) 1 1 1 1
Width (8) 1 2 3 4
Bulk Dencit (y) 1.9 1.9 1.9 1.9
C 5.3 53 5.3 5.3
[ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0038 0.0038 0.0038 0.0038
Ne 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
St 1.3 1.3 1.3 1.3
Dc 1.2 1.1 1.07 1.05
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit {y') 0.9 0.9 0.9 0.9
C.N, s.d..i, 42.5 38.96 37.89 37.19
v’ D.(Ng-1).s,.d,.i, 0 0 o 0
0.5. v.B.Ny.s, d, i, W’ 0 0 o 0
NBC 425 38.96 37.89 37.19
SBC 14.17 12.99 12.63 124
Recommendea .for
sattlement of 40mm 14.17 10.74664 7.16 5.37
For Settlement
Sattlement Factor { As per Fig 9
of IS 8009 {Part-1) 1976 0 0 0
Settlement (S) 26.37 48.35 70.52 92.32
AP = {SBC x Footing Size)/{width
of Foundation +Layer Depth)r2 = 4.63 4.24 412 4.05
H {1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per < 6403:1981

(BH-3) ( Depth =2m)

Depth {D}) 2 2 2 2
Width (B) 1 2 3 4
Bulk Dencit (y) 1.9 1.9 1.9 1.9
C 5.3 5.3 5.3 5.3
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0038 0.0038 0.0038 0.0038
Nc 5.14 5.14 5.14 5.14
Nqg 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 14 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan{45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.9 0.9 0.9 0.9
C.N, s.d, i, 49.58 425 | 4002 | 38.96
v’ D.(Ng-1).5,.d,.i, 0 0 0 0
0.S.y.B.Ny.s, d, i, W’ 0 0 0 0
NBC 49.58 42.5 40.02 9%
" 16.53 14.17 13.34 12.99
Recommended SBC for 16.53 1074502 | 7.6 | 5.37
sattlement of 40mm ’ ’ ’ '
For Sett mne
of IS 8009 {Part-1} 1976 0 0 0
Settlement (S) 30.77 52,75 74.49 96.71
=1+ CxFooting Size)/(width
of Foundation +Layer Depth)"2 = 540 463 4.36 4.24
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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aring Capacity as per IS ¢ 3:1981 (BH-3) ( Depth =3m)
Depth (D) 3 3 3 3
Width (B) 1 2 3 4
Bulk Dencit (y) 1.9 1.9 1.9 1.9
C 5.3 5.3 5.3 5.3
@ 0 0 0 0
w’ 0.5 0.5 0.5 Q.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.o¢ 0.0038 0.0038 0.0038
5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 1.6 1.3 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.9 0.9 0.9 0.9
C.N_ s..d,.i, 56.66 46.04 42.5 40.73
v’ D.(Ng-1).8,.d,.1, 0 0 0 0
0.5, v.B.Ny.s, d, i, W’ 0 0 0 0
NBC 56.66 46.04 42.5 40.73
SBC 1 39 15.35 14.17 13.58
Recommended SBC for 18.89 10.74554 |  7.16 5.37
sattlement of 40mm ’ ’ ' ’
For Settlement
Sattlement Factor ( As per Fig 9 o 9 5 0
of 1S 8009 (Part-1) 1976
Settlement (S) 35.16 57.14 79.12 101.1
AP = (SBC x Footing Size}/{width
of Foundation +Layer Depth)*2 = o1 201 463 443
H{1.5xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981 (BH-3)depth =4m)
Depth (D) 4 4 4 4
Width (B) 1 2 3 4 [Note: - The weathered rock or shale
Bulk Dencit (y) 1.8 1.8 1.8 1.8 may be treated as soil [Refer IS 12070,
C 0 0 0 0 Clause 7.1]. From literature we know
)] 35 35 35 35 that C and @ value of rock specimen
w’ 0.5 0.5 0.5 0.5 |ranges from C = 3.5to 17.5 MPa and@®
FOS 3 3 3 3 seldom less than 40[Refer Bowles, J.E.,
N Value >100 >100 >100 >100 |Foundation Analysis and Design, 5th
m, 0 0 0 0 Edition, pp-278] as the rock in the
Nc 46.12 46.12 46.12 46.12 |present case is weathered, cohesion wil
Nq 33.3 33.3 33.3 33.3 |not be there. So, considering rock qualit
Ny 48.03 48.03 48.03 48.03 |and to be on the safer side, use, C = 0.Q
Sc 13 13 13 13 |Um2& @ =35"]
Dc 2.54 1.77 1.51 1.38
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.77 1.38 1.26 1.19
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1.77 1.38 1.26 1.19
Tan(45+@ /2) 1.92 1.92 1.92 1.92
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.8 0.8 0.8 0.8
C.N. s..dc.ic 0 0 0 0
¥'D.(NQ-1).5,.dg.iq 219.54 171.16 | 156.28 147.6
0.5.y.B.Ny.s, d,i, W’ 30.6 47.72 65.36 82.3
NBC 250.14 218.88 221.64 229.9
SBC 83.38 72.96 73.88 76.63
Recommended SBC for
sattlement of 40mm . ) . .
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 i ) i i
Settlement (S) - - - -
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = i ) i i
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacify as per IS 6403:1981

{ H-3) ( Depth =5m)

Depth (D) 5 5 5 5
Width (B) 1 2 3 4
Bulk Dencit (y) 1.8 1.8 1.8 1.8
C 0 0 0 0
[74] 35 35 35 315 [Note: - The weathered rock or shale may
w
FOS 3 3 3 3 v;llu-e of rock specimen ranges from ~ = 3.5
N Value >100 >100 >100 >100 [to 17.5 MPa and ® seldom less than 40°
m, 0 0 0 0 [Refer Bowles, J.E., Foundation Analysis
Ng 33.3 333 33.3 33.3 fmd Design, 5th Ed?tion, pp-278] as t]u? rock
in the present case is weathered, cohesion
Ny 48.03 48.03 48.03 | 48.03 will not be there. ¥ considering rock
Sc 1.3 1.3 1.3 1.3 |quality and to be on the safer side, use, C =
Dc 2.92 1.96 1.64 1.48 [0.00 t/m2 & ©®=35"]
Sq 1.2 1.2 1.2 1.2
Dqg=Dy 1 1 1 1
Dg=Dy 1.96 1.48 1.32 1.24
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1.96 1.48 1.32 1.24
Tan(45+@ /2) 1.92 1.92 1.92 1.92
ic, iq & iy i i 1 1
Submarged Dencit (y') 0.8 0.8 0.8 0.8
C.N,_ 8..d, i 0 0 0 0
Y’ D.{Ng-1).8,.d,., 303.88 229.46 | 204.65 | 192.25
0.5.y.B.Ny.s, d, i, W’ 33.89 51.18 | 68.47 | 85.76
NBC 337.77 280.64 | 273.12 | 278.01
SBC 112.59 93.55 | 91.04 | 92.67
Recommended SBC for
sattlement of 40mm _ ’
For Settlement
Sattlement Factor { As per
Fig 9 of IS 8009 (Part-l) -
1976
Settlement (S) -
AP = {SBC x Footing
Size)/(width of
Foundation +Layer '
Depth)?2 =
H {1.5 x B} 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981 (BH  ( Depth =6m)
Depth (D} 6 6 6 6
Width (B) 1 2 3 4
Bulk Dencit {y) 1.8 1.8 1.8 1.8
C 1] i) 8] 0
1 35 35 35 35 [Note: - The weathered rock or shale may
w’ 0.5 0.5 0.5 0.5 be treated as soil [Refer IS 12070, Clause
FOS 3 3 3 3 7.1]. From literature we know that  and
N Value >100 >100 >100 >100 4 value of rock specimen ranges from
Nc 46.12 46.12 46.12 46.12 =3.5to 17.5 MPa and @ seldom less than
Ng 33.3 33.3 33.3 333 40° [Refer Bowles, J.E., Foundation
Ny 48.03 48.03 48.03 48.03 | Analysis and Design, 5th Edition, pp-278]
S¢ 1.3 1.3 13 1.3 as the rock in the present case is
Dc 3.3 2.15 1.77 1.58 weathered, cohesion will not be there. So,
Sq 12 1.2 12 12 considering rock quality and to be on the
Dqg=Dy 1 1 1 1 safer side, use, C = 0.00 t/m2 & @ = 35°,]
Dq=Dy 2.15 1.58 1.38 1.29
Sy 0.8 0.8 0.8 0.8
Dq=Dy 2.15 1.58 1.38 1.29
Tan{45+@ /2) 192 1.92 1.92 1.92
ic, ig & iy 1 1 1 1
Submarged Dencit {y') 0.8 0.8 n.8 0.8
C.N_ s.d_ i, 0 0 0 0
' D.(Ng-1).5,.d,.1 400 293.96 256.75 240
0.5. y.B.Ny.s, d, i, W’ 37.18 54.64 71.58 89.22
NEC 437.18 348.6 328.23 329.22
SBC 145.73 116.2 109.44 109.75
Recommended SBC for
sattlement of 40mm ) ) ) )
For Settlement
Sattlement Factor { As per Fig 9
of I5 8008 (Part-I} 1976 ) ) .
Settlement (S) - - - -
AP = (SBC x Footing Size)/{width
of Foundation +Layer Depth)"2 = ) ) ) )
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = {1.5 x B}/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981

(BH  ( Depth =7Tm)

Depth (D} 7 7 7 7
Width {B) 1 2 3 4
Bulk Dencit {y} 1.8 1.8 1.8 1.8
C 0 8] 0 0 [Note: - The weathered rock or shale may
] 35 35 35 35 be treated as soil {Refer IS 12070, Clause
W’ 0.5 0.5 0.5 0.5 7.1]. From literature we know that C and
FOS 3 3 3 3 @ value of rock specimen ranges from =
N Value >100 »100 »100 >100 3.5 to 17.5 MPa and @ seldom less than
Nc 46.12 46.12 46.12 46.12  [40° [Refer Bowles, J.E., Foundation
Ng 33.3 33.3 333 33.3 Analysis and Design, 5th Edition, pp-278]
Ny 48.03 48.03 48.03 48.03  |as the rock in the present case is
Sc 1.3 1.3 13 1.3 weathered, cohesion will not be there. So,
Dc 3.69 2.34 1.9 1.67 _ |considering rock quality and to be on the
5q 12 1.2 1.2 1.2 safer side, use, 7= 0.00 t/m2 & ® = 35°.]
Dg=Dy 1 1 1 1
Dg=Dy 2.34 1.67 1.45 1.34
Sy 0.8 0.8 0.8 0.3
Dg=Dy 2.34 1.67 1.45 1.34
Tan{45+@ f2) 1.92 1.92 1.92 1.92
ic, ig & iy 1 1 1 1
Submarged Dencit {y') 0.8 0.2 0.8 0.8
C.N, s.d i, o 0 0 (]
7'D.(Ng-1).5,.d,.i, 507.91 362.48 314.73 290.86
0.5.v.B.Ny.s, d, i, W’ 4046 57.75 75.21 92.68
NBC 548.37 420.23 389.94 383.54
SBC 182.79 140.08 129.98 127.85
Recommended SBC for
sattlement of 40mm ) ) ) .
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 {Part-I} 1976 i i i )
Settlement {5} - - - -
AP = {SBC x Footing Size)/(width
of Foundation +Layer Depth)*2 = ) B B )
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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SBC & Settlement Summary of BH-03
Depth (D) 1 2 3 4 5 6 7
Footing Size
NBC 1x1 42.5 49.58 56.66 250.14  337.7 437.18 548137
SBC 1x1 14.17 16.53 18.89 83.3g 112.5 145.Y3 18279
BC for sattlement of 40mm 1x1 | 1417 16.53 18.89 - - - -
Settlement (S) 1x1 26.37 30.77 35.16 - - - -
NBC 2x2 38.96 42.5 46.04| 218.88 280.6 3486 42023
SBC 2x2 12.99 14.17 15.35 72.96 93.54 116.R 140.08
BC for sattlement of 40mm 2x2 |10.74664 10.74502 10.745p4 - - - -
Settlement (S) 2x2 48.35 52.75 57.14 - - - -
NBC 3x3 37.89 40.02 42.5 221.64 2731 328.33 38994
SBC 3x3 12.63 13.34 14.17 73.88] 91.04 109.44 129)98
BC for sattlement of 40mm 3x3 7.16 7.16 7.16 - - - -
Settlement (S) 3x3 70.52 74.49 79.12 - - - -
NBC 4x4 37.19 38.96 40.73 229.9 278.0 329.22 383/54
SBC 4x4 12.4 12.99 13.58 76.63 92.67 109.94 127.85
BC for sattlement of 40mm 4x4 5.37 5.37 5.37 - - - -
Settlement (S) 4x4 92.32 96.71 101.1 - - - -
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Bearing Capacity as per IS 6403:1981

(BH-4) ( Depth =Im)

Depth (D) 1 1 1 1
Width (B} 1 2 3 4
Bulk Dencit {y) 1.91 191 1.91 1.91
C 53 5.3 5.3 5.3
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 4.004 0.004 0.004 0.004
Nc 5.14 5.14 5.14 5.14
Ng 1 i 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.2 1.1 1.07 1.05
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan{45+@ /2}) 1 1 1 1
ic, ig & iy 1 1 1 1
Submarged Dencit {y') 0.91 0.91 0.91 0.91
C.N, sc.d,.i, 42.5 38.96 37.89 37.19
v’ D.(Ng-1).5,.d,.1, 0 0 0 0
0.5. y.B.Ny.s, d, i, W’ 0 0 0 0
NBC 42.5 38.96 37.89 37.19
SBC 14.17 12.99 12.63 12.4
Recommended SBC for
sattlement of 40mm 14.17 10.20825 6.81 5.10
For Settlement
Sattlement Factor ( As per Fig9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 27.76 50.9 74.23 97.18
AP = ({SBC x Footing Size)/{width 163 494 412 4.05
of Foundation +Layer Depth)?2 = ’ ' ’ ’
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3

Page 46



Bearing Capacity as per IS 6403:1981

(BH-4) ( Depth =2m)

Depth (D) 2 2 2 2
V." th{(B) 1 2 3 4
Bulk Dencit (y) 1.91 1.91 1.91 1.91
Cc 53 5.3 5.3 5.3
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.004 0.004 0.004 0.004
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 1.4 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
Dg=by 1 1 1 1
Dg=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dq=by 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.91 0.51 0.91 0.91
C.N_ s.d_.i, 49.58 42.5 40.02 38.96
y’D.(Ng-1).s,.d,.i, 0 o 0 0
0.5. v.B.Ny.s, d, i, W’ 0 0 0 0
NBC 49.58 42.5 40.02 38.96
S . 16.53 14.17 13.34 12.99
Recommended SBC for 16.53 10.20893 | 6.81 5.10
tlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 32.39 55.52 78.41 101.8
AP = (SBC x Footing Size)}/(width
of Foundation +Layer Depth)»2 = 540 4.63 4.36 4.24
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B}/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981

(BH-4) ( Depth =3m)

Depth (D) 3 3 3 3
Width (B) 1 2 3 4
Bulk Dencit {y} 1.93 1.93 1.93 1.93
C 6.4 6.4 6.4 6.4
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0043 0.0043 0.0043 0.0043
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
5S¢ 13 1.3 1.3 1.3
Dc 16 1.3 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dg=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan{45+% /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.93 0.93 0.93 0.93
C.N_s.d.i, 8.42 55.59 51.32 49.18
Y’ D.(Ng-1).5,.d,.i, 0 0 o 0
0.5. y.B.Ny.s, d, i, W’ 0 0 0 0
NBC 68.42 55.59 51.32 49.18
S 22.81 18.53 17.11 16.39
Recommended SBC for
18.99 9.50 6.33 4.75
sattlement of 40 m
For Settlement
Sattlement Factor { As per Fig 9 0 0 0 0
of IS )9 (Part-1) 1976
Settlement (S) 4 04 78.05 r 11 138.0
= " x Footing Size)/{width
of Foundation +Layer Depth)?2 = 7.45 6.05 2.9 235
H({1.5xB) 15 3000 4500 6000
Layer Depth = {1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 64 3:1981

(BH-4) ( Depth =4m)

Depth (D) 4 4 4 4
Width (B) 1 2 3 4
Bulk Dencit {y) 1.93 1.93 1.93 1.93
C 6.4 6.4 6.4 6.4
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0043 0.0043 0.0043 0.0043
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
bc 1.8 14 1.27 1.2
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.93 0.93 0.93 0.93
C.N, s..d,.i, 76.98 59.87 54.31 51.32
1’ D.(Ng-1).8,.d,.i, 0 0 0 0
0.5.y.B.Nys, d, i, W’ 0 0 0
N . 76.9 59.87 54.31 51.32
SBC 25.66 19.96 18.1 17.11
Recommended SBC for
sattiement of 40mm 18.9 9.50 6.33 4.75
For Settlement
Sattlement Factor { As per Fig 9 0 0 0 0
of IS 8009 (Part-1} 1976
Settlement (S) 54.04 34.08 114.36 144.14
AP={ CxFooting Size)/(widthJ
of Foundation +Layer Depth)”2 = 8.38 6.52 291 539
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = {1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6 3:1981 ( 49 (Depth=5m)
Depth {D} 5 5 5 5
Width { 1 2 3 4
Bulk Dencit {y) 1.93 1.93 1.93 1.93
C 6.4 6.4 6.4 6.4
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
m, 0.0043 0.0043 0.0043 0.0043
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 2 1.5 1.33 1.25
Sq 1.2 1.2 1.2 1.2
Da=Dy 1 1 1 1
Dg=Dy 15 1.25 1.17 1.13
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit {y') 0.93 0.93 0.93 0.93
C.N, s.d,.i, 85.53 64.15 56.88 53.46
v’ D.(Ng-1).5,.d,.i, 0 0 0 0
0.5.v.B.Nys.d, i, W’ 0 0 0 0
NBC 85.53 64.15 5¢ 8 53.46
SBC 28.51 21.38 18.96 17.82
Recommended SBC for
18.99 9.50 6.330551 | 4.7 401
sattlement of 40mm
For Settlement
Sattlement Factor { As per Fig 9 o 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S} 60.05 90.06 119.8 150.12
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)~2 = 9.31 6.98 6.19 582
H {1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 64 +:19

(B " 4) ( Depth =6m)

Depth (D} 6 6 6 6
Width (B) 1 2 3 4
Bulk Dencit {y} 1.93 1.93 1.93 1.93
C 6.4 6.4 6.4 6.4
@ 0 0 0 0
w 0.5 0.5 0.5 0.5
FOS 3 3 3 3
m, 0.0043 0.0043 0.0043 0.0043
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 i3 1.3 1.3
Dc 2.2 1.6 14 1.3
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.6 1.3 1.2 1.15
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan{45+0 /2) 1 1 1 1
ic, iq &iy 1 1 1 1
Submarged Dencit (y') 0.93 0.93 0.93 0.93
C.N, s.d,.i, 94.08 68.42 59.87 55.59
v’D.(I q-1).8,.d,.ig 0 0 0 0
0.5. y.B.Ny.s, d, i, W’ 0 0
N © 94.08 68.42 59.87 55.59
58C 31.36 22.81 19.96 18.53
Recommended SBC for 18.99 9.50 6.33 475
sattlement of 40mm ’ | ’ '
For Settlement
Sattlement Factor { As per Fig 9
of IS 8009 {Part-1) 1976 ) ) ' "
Settlement (S) 66.05 96.08 126.11 156.11
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 10.24 7.45 6.52 6.05
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981 (BH-4) ( Depth =7m)
Depth {D) 7 7 7 7
Width (B) 1 2 3 4
Bulk Dencit {y) 1.8 1.8 1.8 1.8
C 0 0 0 0
@ 35 35 35 35 |Note: - The weathered rock or shale may be
w’ 0.5 0.5 0.5 0.5 treated as soil [Refer IS 12070, Clause 7.1].
FOS 3 3 3 3 From literature we know that C and & valu
N Value >100 »100 >100 >100  |of rock specimen ranges from C=35to 17.5
Nc¢ 46.12 46.12 46,12 46.12 |MPa and @ seldom less than 40° [Refer
Nq 33.3 33.3 33.3 333 Bowles, J.E., Foundation Analysis and
Ny 48.03 48.03 48.03 48.03  |Design, 5th Edition, pp-278] as the rock in
Sc 1.3 1.3 1.3 13 the present case is weathered, cohesion will
Dc 3.69 2.3 19 1.67 not be there. So, considering rock quality
Sq 1.2 1.2 1.2 1.2 and to be on the safer side, use, C = 0.00 t/m2
Bq=Dy 1 1 1 1 & ®=735"]
Dg=Dy 2.34 1.67 1.45 1.34
Sy 0.8 0.8 0.8 0.2
Dg=Dy 2.34 1.67 1.45 1.34
Tan{a5+@ /2) 1.92 1.92 1.92 1.92
ic, iqg & iy 1 1 i 1
Submarged Dencit (y') 0.8 4.8 0.8 0.8
C.N_ s.d, i, 0 o 0 ]
7'D.(Ng-1).5,.d,.i, 507.91 36248 | 314.73 290.86
0.5.7.B.Ny.s, d, i, W’ 40.46 57.75 75.21 92.68
NBC 548.37 420.23 389.94 333.54
SBC 182.79 140.08 129.98 127.85
Recommended SBC for
sattlement of 40mm ) ) ) )
For Settlement
Sattlement Factor { As per Fig 9 of|
IS 8009 (Part-1} 1976 ) i ) :
Settiement (S) - - -
AP = {5BC x Footing Size}/(width
of Foundation +Layer Depth)"2 = ) ) i )
H (1.5 X B) 1500 3000 4500 6000
Layer Depth = {1.5 x B)/2 0.75 1.5 2.25 3
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SBC & Settlement Summary of BH-04

Depth (D) 1 2 3 4 5 6 7
Footing Size
NBC 1x1 42.5 49.58 68.42 76.98 85.33 94.08 548.37
SBC 1x1 14.17 16.53 22.81 25.66 28.51 31.36 182,79
BC for sattlement of Omm 1x1 1.7 16.53 | 18.99251| 18.99334| 18.99 18. -
Settlement (S) 1x1 27.76 32.39 43.04 | 54.04 60.03 66.05 -
NBC 2x2 38.96 42.5 55.59 59.87 64.15 68.42 20.23
BC 2x2 12.99 14.17 18.53 19.96 21.38 2281 140.08
T 7 for sattlement of Omm Zx2 10.21 [ 10.20893 | 9.4¢ #77|° 35718 9350 9.50 -
Settlement (S) 2x2 50.9 55.52 78.05 84.08 90.06 96.08 -
NBC 3x3 37.89 40.02 51.32 54.31 56.88 59.87 389.94
SBC 3x3 12.63 13.34 17.11 18.1 18.96 19.96 129.98
T for sattlement of 40mm 3x3 6.81 81 6.33 6.33 6.33 6.33 -
Settlement (S) 3x3 74.23 78.41 108.11 114.36 119.8 126.11 -
NBC 4x4d 37.19 38.96 49.18 51.32 5346 55.59 383.54
SBC 4x 12.4 12.7 16.39 17.11 17.82 18.53 127.85
- for sattlement of 40mm 4x4 5.10 5.10 4.75 4.75 4.75 475 -
Settlement (S) 4x4 97.18 161.8 138.08 | 144.14 | 150,12 | 10 11 -
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Bearing Capacity as per 5 6403:1981  (BH-5) ( Depth =1m)
Depth (D) 1 1 1 1
Width (B) 1 2 3 4
Bulk Dencit (y) 1.92 1.92 1.92 1.92
C 5.7 5.7 5.7 5.7
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0042 0.0042 0.0042 0.0042
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 1.2 1.1 1.07 1.05
Sq 1.2 1.2 1.2 1.2
Dqg=Dy 1 1 1 1
Dq=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy i 1 1 1
Submarged Dencit (y') 0.92 0.92 0.92 0.92
C.N_ s.d_.i, 45.7 41.9 40.75 39.99
v’D.(Ng-1).s,.d,.i; 0 0 0 0
0.5.v.B.Ny.s, d i, W’ 0 0 0 0
NBC 45.7 41.9 40.75 39.99
SBC 15.23 13.97 13.58 13.33
.commended > .for
sattlemnent of 40mm 15.23 9.721642 6.48 4.86
For Settlement
Sattlement Factor { As per Fig9
of IS 8009 {Part-1) 1976 0 0 0
Settlement (S) 31.33 57.48 83.81 | 109.69
AP = (SBC x Footing Size)/{width
of Foundation +Layer Depth)*2 = 4.97 4.56 4.43 435
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 15 2.25 3
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Bearing Capacity as per IS 6403:1981 (BH-5) ( Depth =2m)
Depth (D) 2 2 2 p
Width (B) 1 2 3 4
Butk Dencit (y) 1.92 1.92 1.92 1.92
C 5.7 5.7 57 5.7
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0042 0.0042 0.0042 0.0042
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.4 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
=Dy 1 1 1 1
Dq=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.92 0.92 0.92 0.92
C.N, s.d_.i, 53.32 45.7 43.04 41.9
"D.(Ng-1).5,.d i, 0 0 0 0
0.5. v.B.Ny.s, d, i, W’ 0 0 0 0
NBC 53.32 45.7 43.04 41.9
SBC 17.77 15.23 14.35 13.97
Recommended SBC for 17.77 9.722311| 6.8 4.86
sattlement of 40mm
For Settlement
Sattlement Factor { As per Fig9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S} 36.56 62.66 88.56 114.95
AP = (SBC x Footing Size)/{width
of Foundation +Layer Depth)"2 = 5.80 4.97 4.69 4.56
H (1.5 x B} 1500 3000 4500 6000
Layer Depth={1.5x )/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981 (BH-5) ( Depth =3m)
Depth (D) 3 3 3 3
Width (B) 1 2 3 4
Bulk Dencit (y) 1.92 1.92 1.92 1.92
C 5.7 5.7 5.7 5.7
@ 0 0 0 0
w 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0042 0.0042 0.0042 0.0042
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 1.6 1.3 1.2 1.15
5q 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.92 0.92 0.92 0.92
C.N_ s..d,.i, 60.94 49.51 45.7 43.8
v’ D.(Ng-1).8..d,.i, 0 0 0 0
0.5.v.B.Ny.s, d, i, W’ 0 0 0 0
N . 60.94 49,51 45.7 43.8
SBC 20.31 16.5 15.23 14.6
Recommended SBC for
19.44471039 9.721608 6.48 4.86
sattlement of 40mm
For Settlement
Sattlement Factor { As per Fig 9 0 0 0 0
of 1S 8009 (Part-1) 1976
Settlement (S} 41.78 67.89 93.99 120.14
AP = (SBC x Footing Size)/{width
of Foundation +Layer Depth)?2 = 6.63 239 4.97 477
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 i5 2.25 3
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Bearing Capacity as per IS 6403:1981

(BH-5) ( Depth =4m

Depth (D) 4 4 4 4
Width (B) 1 2 3 4
Bulk Dencit (y) 1.92 1.92 192 1.92
C 5.7 5.7 5.7 5.7
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0042 0.0042 0.0042 0.0042
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
S¢ 1.3 1.3 1.3 1.3
Dc 1.8 1.4 1.27 1.2
5q 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
T ‘45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y'} 0.92 0.92 0.92 0.92
C.N,_ s.d,.i 68.56 53.32 4 .37 45.7
Y’ D.(Ng-1).84.d.ig 0 0 0 0
0.5. y.B.Ny.s, d, i, W’ 0 0 0 0
NBC 68.56 53.32 48.37 45,7
SBC 22.85 17.77 16.12 15.23
Recommended SBC for 19.44267177 9.72 6.48 4.86
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 47.01 73.11 48 125.32
AP = (SBC x Footing Size)/{width
of Foundation +Layer Depth)*2 = 7.48 =0 >26 a.97
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981 {  -5)(Depth =5m)
Depth (D) 5 5 5 5
Width (B) 1 2 3 4
Bulk Dencit (y) 1.92 1.92 1.92 1.92
C 5.7 5.7 5.7 5.7
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
m, 0.0042 0.0042 0.0042 0.0042
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 1.3 13 1.3 1.3
Dc 2 15 1.33 1.25
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dg=Dy 1.5 1.25 1.17 1.13
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic,iq & Iy 1 1 1 1
Submarged Dencit {y') 0.92 0.92 0.92 0.92
C.N_ s..d.i, 76.17 57.13 50.66 47.61
v’'D.(Ng~ ).s.d,.i, 0 0 0 0
S.y.B.Ny.s, d, i, W’ 0 0 0 0
N . 76.17 57.13 50.66 47.61
SBC 25.39 19.04 16.89 15.87
Recommended SBC for
19.44 9.72 6.48 4.86
sattlement of 40mm
For Settlement
Sattlement Factor { As per Fig 9 o 0 0 0
of IS 8009 (Part-1) 1976
Settiement (S) 52.23 78.34 104.24 130.59
AP = {SBC x Footing Size)/{width
of Foundation +Layer T pth)"2 = 8.29 6.22 232 218
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per S 6403:1981

(b -5) ( “epth =6m)

Depth (D) 6 6 6 5
Width (B) 1 2 3 4
Bulk Dencit (y) 1.92 1.92 1.82 1.92
C 5.7 5.7 5.7 57
@ 0 0 0 0
W’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
m, 0.0042 0.0042 0.0042 0.0042
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 13 1.3
Dc 2.2 16 14 1.3
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dg=Dy 1.6 1.3 1.2 1.15
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2} 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.92 0.92 0.92 0.92
C.N, s..d..i, 83.79 60.94 53.32 49.51
7’D.(Ng-1).5,.d,.i, 0 0 0 0
0.5.y.B.Ny.s, d.i, W’ 0 0 0 0
NBC 83.79 60.94 53.32 49,51
SBC 27.93 20.31 172.77 16.5
Recommended SBC for 19.44 9.72 6.48 4.86
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 57.46 83.56 109.67 135.77
AP = (SBC x Footing Size)/(width
of Foundatio +Layer Depth)”2 = 912 6.63 >80 239
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981 (BH-5) { Depth =7m)
Depth (D) 7 7 7 7
Width (B) 1 2 3 4
Bulk Dencit {y) 1.8 1.8 1.8 1.8
c 0 o 0 o |
@ 35 35 35 35 [ ste: - The weathered rock or shale may
w’ 0.5 0.5 0.5 0.5 be treated as soil [Refer [S 12070, lause
FOS 3 3 3 3 7.1]. From literature we know that C and
N Value >100 >100 >300 >100 | value of rock specimen ranges from ~
Nc 46.12 46.12 46.12 46.12  |3.5to 17.5 MPa and @ seldom less than 40°
Ng 33.3 333 333 33.3 [Refer Bowles, J.E., Foundation Analysis
Ny 48.03 48.03 48.03 48.03  |and Design, 5th Edition, pp-278] as the
Sc 13 13 1.3 13 rock in the present case is weathered,
Dc 3.69 2.34 1.9 167  |cohesion will rot be there. So, considering
59 1.2 1.2 1.2 1.2 rock quality and to be on the safer side,
Dg=Dy 1 1 1 1 use, C=90.00 ¥m2 & ©=35"]
Dg=Dy 2.34 1.67 1.45 1.24
Sy 0.8 0.8 0.8 0.8
Dg=Dy 2.34 1.67 1.45 1.34
Tan(45+0 /2) 1.92 1.92 1.92 1.92
ic, iq & iy 1 1 1 1
Submarged Dencit {v') 0.8 0.8 0.8 0.8
C.N, s.d, i 0 ¢ 0 i}
7' D.(Ng-1).5.d,.i 507.91 36248 | 31473 | 290.86
0.5. y.B.Ny.s, d, i, W’ 40.46 57.75 75.21 92.63
NBC 548.37 420.23 389.94 183.54
SBC 182.79 140.08 129.98 127.85
Recommended $BC for
sattlement of 40mm ) . ) )
For Settlement
Sattlement Factor { As per Fig 9
of IS 8009 (Part-I) 1976 ) ) ) .
Settlement (S) - - - -
AP = (SBC x Footing Size)/{width
of Foundation +Layer Depth)*2 = ) ) ) )
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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SBC & Settlement Summary of BH-05

Depth (D) 1 2 3 4 5 6 7
Footing Size
NBC 1x1 45.7 53.32 60.94 68.56 T6.17 83.79 548.37
SBC 1x1 15.23 17.77 20.31 22.85 25.39 27.93 182.79
BC for sattlement of 40mm 1x1 1523 17.77 | 19.44471|19.44267| 19.44 19.44 -
Settlement (S) Ix1 31.33 36.. 41.78 47.01 52.23 57.46 -
N7 2x2 41.9 45.7 49.51 5332 57.13 60.94 420.23
SBC 2x2 13.97 15.23 16.5 17.77 19.04 20.31 I 0.08
BC for sattlement of 40mm 2x2 9.72 9.72 9.72 9.72 972 9.72 -
Settlement (S 2x2 37.48 624 67.89 73.11 78.34 83.56 -
NRBC 3x3 40.75 43.04 45.7 48.37 50.66 53.32 389.94
SBC Ix3 13.58 14.35 15.23 16.12 16.89 17.77 129.98
BC for sattlement of 40mm 3x3 6.48 6.48 6.48 6.48 6.48 6.48 -
Settlement (S) 3x3 83.81 88.56 93.99 99.48 104.24 109.67 -
NBC 4x4 39.99 1.9 43.8 45.7 47.61 49.51 383.54
LA 4x4 13.33 13.97 4.6 15. .5 15.87 16.5 127.85
BC for sattlement of 40mm x4 .86 4.86 4.86 486 86 4.86 -
Settlement (S) 4x4 109.69 114.95 120,14 125.32 170.59 135.77 -
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Bearing Capacity as per IS 6403:1981

(BH-6) ( Depth =1m)

Depth (D) 1 1 1 1
Width (B} 1 2 3 4
Bulk Dencit {y) 1.91 1.91 1.91 1.91
C 5.6 5.6 5.6 5.6
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.004 0.004 0.004 0.004
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 1} 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 1.2 1.1 1.07 1.05
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan{45+@ /2) i 1 1 1
ic, iqg & iy 1 1 1 1
Submarged Dencit (y') 0.91 0.91 091 0.91
C.N_s.d_.i, 44.9 41.16 40.04 39.29
y’D.(Ng-1).5,.d,.i, 0 fi 0 0
0.5.v.B.Ny.s, d, i, W’ 0 0 o 0
NBC 44.9 41.16 40.04 39.29
SBC 14.97 13.72 13.35 13.1
Recommended 5BC for
sattlement of 40mm 14.97 10.20833 6.81 5.10
For Settlement
Sattlement Factor { As per Fig9
of IS 8009 (Part-1) 1976 o 0 0
Settlement {S) 25.33 53.76 78.47 102.66
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)*2 = 4.89 4.48 4.36 428
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 15 2.25 3
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Bearing Capacity as per ;64 3: 981  ( 7-6) ( septh=2m)
Depth (D) 2 2 2 2
Width (B) 1 2 3 4
Bulk Dencit (y) 1.91 1.91 1.91 1,91
C 5.6 5.6 5.6 5.6
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.004 0.004 0.004 0.004
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 14 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dqg=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan{45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.91 0.91 0.91 0.91
C.N_s.d_.i. 52.39 44.9 42.28 41.16
v’ D.(Nq-1).5,.d,.i, 0 0 0 0
0.5. yv.B.Ny.s, d, i, W’ 0 0 0 0
. 52.39 44.9 42.28 41.16
SBC 17.46 14.97 14.09 13.72
Recommended - for 17.46 10.207 6.81 5.10
sattlement of 40mm ’ ’ ’ ’
For Settlement
Sattlement Factor { As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 34.21 58.66 82.81 107.52
AP = (SBC x Footing Size}/(width
of Foundation +Layer Depth) 2 = >-10 4.89 4.60 4.48
H {1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B}/2 0.75 1.5 2.25 3
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Beari Capacity as per IS 64 3:1981 ( -6) (Depth =3m,
Depth (D} 3 3 3 3
Width (B) 1 2 3 4
Bulk Dencit (y) 1.91 1.91 1.91 1.91
C 5.6 5.6 5.6 5.6
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.004 0.004 0.004 0.004
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 1.6 1.3 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan{45+ /2) 1 i 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.91 0.91 0.91 0.91
C.N, s.d,.i. 59.87 48.64 44.9 43.03
v’ D.(Nq-1).5,.d.i; 0 0 0 0
0.5.y Nys,d i, W’ 0 0 0 0
¢ C 59.87 84 44.9 43.03
SBC 19.96 16.21 14,97 14.34
Recommended SBC for
19.96 10.20781 6.81 5.10
sattlement of 40mm
For Settlement
Saitlerment Factor { As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0 0
Settlement (S) 39.11 63.52 87.99 112.3
AP = (SBC x Footing Size)/{width
of Foundation +Layer Depth)?2 = 6.52 529 4.89 4.68
H (1.5 x 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearin Capacity as per IS 6403:1981 (  -6) ( Depth =4m)
Depth (D) 4 4 4 4
Width (B) 1 2 3 4
Bulk Dencit (y) 1.91 1.91 1.91 1.91
C 5.6 5.6 5.6 5.6
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.004 0.004 0.004 0.004
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 i.3 1.3
Dc 1.8 1.4 1,27 1.2
S5q 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 14 1.2 1.13 11
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.91 0.91 0.91 0.91
C.N_ s.d,.i. 67.35 52.39 47.52 44.9
Y’ D.(Ng-1).8,.d.i, 0 0 0 0
0.5.y .Nys,d,i W 0 0 0 0
C 67.35 52.39 47.52 44,9
SBC 22.45 17.46 15.84 14.97
Recommended = for 2041837199 | 1021 | 681 | 5.0
sattlement of 40mm ’ ' ’ '
For Settlement
Sattlement Factor ( As per Fig 9 : g 0 0
of IS 8009 (Part-1} 1976
Settlement (S) 43’ 68.41 93.1 117.32
AP =(" @ xFooting Size)/(width
of Foundation +Layer Depth)*2 = 7.33 570 217 489
H{15x 1500 3000 4500 6000
Layer Depth = (1.5 x B}/2 0.75 1.5 2.25 3

Page 65



Bearing Capacity as per IS 6403;1981

{BH-6) { Depth =5m}

Depth (D) 5 5 5 5
Width (B} 1 2 3 4
Bulk Dencit {y) 1.8 1.8 1.8 1.8
C 0 o 0 9
[ 35 35 35 35 [Note: - The weathered rock or shale may be
w' 0.5 0.5 0.5 0.5 jtreated as soil [Refer IS 12070, Clause 7.1].
FOS 3 3 3 3 From literature we know that C and @ value
N Value >100 >100 >100 >100 |of rock specimen ranges from C =3.5to 17.5
Ne¢ 46.12 46.12 46.12 46.12 |MPa and ® seldom less than 40° |Refer
Ng 333 333 33.3 33.3  |Bowles, J.E., Foundation Analysis and
Ny 48.03 48.03 48.03 48.03  |Design, Sth Edition, pp-278] as the rock in the
Sc 1.3 1.3 1.3 1.3 present case is weathered, cohesion will not
Dc 292 1.96 1.64 1.48  |be there. So, considering rock quality and to
Sq 1.2 1.2 1.2 1.2 be on the safer side, use, C = 0.00 t/m2 & ® =
Dq=Dy 1 1 1 1 35°
Dg=Dy 1.96 1.48 1.32 1.24
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1.96 1.48 1.32 1.24
Tan{45+9 /2) 1.92 1.92 1.92 1.92
ic, iq & iy 1 1 1 1
Submarged Dencit {y') 0.8 0.8 0.8 0.8
C.N_ s.d_.i. ] 0 o 0
1'D.(Ng-1).5,.d,.i, 303.88 229.46 | 204.65 | 192.25
0.5.7.B.Ny.s, i W 33.89 51.18 68.47 85.76
NBC 337.77 280.64 273.12 278.01
SBC 112.59 93.55 91.04 92.67
Recommended SBC for
sattlement of 40mm i i i i
For Settlement
Sattlement Factor { As per Fig 9
of 15 8009 (Part-1) 1976 i i i )
Settlement (S) - - - -
AP = (5BC x Footing Size}/{width
of Foundation +Layer Depth}*Z = . i i i
H {1.5 x B} 1500 3000 4500 6000
Layer Depth = {1.5 x B)/2 0.75 15 2.25 3
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Bearing Capacity as per IS 6403:1981

(BH-6) { Depth =6m)

Depth {D} 3 6 6 6
Width (B) 1 2 3 4
Bulk Dencit {y) 1.8 1.8 1.8 1.8
C 0 0 0 0 [Note: - ne weathered rock or shale may
@ 35 35 35 15 be treated as soil [Refer [S 12070, Clause
w’ 0.5 0.5 05 0.5 7.1). From literature we know that C and @
FOS 3 3 3 3 value of rock specimen ranges from C =3.5
N Value >100 =100 =100 =100 to 17.5 MPa and @ seldom less than 40°
Ne 46,12 46.12 a46.12 46.12 ||Refer Bowles, J.E., Foundation Analysis
Ng 33.3 33.3 33.3 33.3 and Design, 5th Edition, pp-278] as the rock
Ny 48.03 48.03 48.03 48.03 |in the present case is weathered, cohesion
Sc 1.3 1.3 13 13 will not be there. So, considering rock
Dc 3.3 2.15 1.77 1.58 quality and to be on the safer side, use, C=
Sq 1.2 1.2 1.2 12 |0.00 m2 & @ =35°]
Bg=Dy 1 1 1 1
Dy=Dy 2.15 1.58 1.38 1.29
Sy 0.8 0.8 0.8 0.8
Dg=Dy 2.15 1.58 1.38 1.29
Tan(45+@ [2) 1.92 1.92 1.92 1.92
ic, iq & iy 1 1 1 1
Submarged Dencit (y'} 0.8 0.3 0.8 0.8
C.N_ s.d..i, 0 0 0 0
v’D.(Ng-1).5,.d.i, 400 293.96 | 25675 240
0.5.v.B.Nv.s d i, W’ 37.18 54.64 71.58 89.22
NBC 437.18 348.6 328.33 329.22
SBC 145.73 116.2 109.44 109.74
Recommended SBC for
sattlement of 40mm i i i i
For Settiement
Sattlement Factor { As per Fig9
of IS 8009 (Part-1} 1976 ) ) ) )
Settlemeant (5) - - - -
4P = (SBC x Footing Size}/{width
of Foundation +Layer Depth)A2 - - - -
H (1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)f2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981 (BH-6) { Depth =7Tm)
Depth {D} 7 7 7 7
Width {B) 1 2 3 4
Bulk Dencit {y} 1.8 1.8 1.8 1.8
C 0 0 0 0 [Note: - The weathered rock or shale
@ 35 35 35 35 may be treated as soil [Refer IS 12070,
w' 0.5 0.5 0.5 0.5 Clause 7.1]. From literature we know
FOS 3 3 3 3 that C and @ value of rock specimen
N Value »100 >100 >100 >100  |ranges from C=3.5 to 17.5 MPa and @
Nc 46.12 4612 46.12 46.12  |seldom less than 40° [Refer Bowles, J.E.,
Ng 33.3 333 333 333 Foundation Analysis and Design, Sth
Ny 43.03 48.03 48.03 48.03 _ |Edition, pp-278] as the rock in the
Sc 1.3 1.3 1.3 1.3 present case is weathered, cohesion will
D¢ 3.69 2.34 1.9 1.67 net be there. So, considering rock
Sq 1.2 1.2 1.2 1.2 quality and to be on the safer side, nse,
Dg=Dy 1 1 1 1 C=0.00 Ym2 & O = 35"
Dg=Dy 2.34 1.67 1.45 1.34
Sy 0.8 0.8 0.8 0.8
Dg=Dy 2.34 1.67 1.45 1.34
Tan{45+@ /2) 1.92 1.92 1.92 1.92
ic, iq & iy 1 1 1 1
Submarged Dencit {y') 0.8 0.8 0.8 0.8
C.N_ s..d_.i, 1] 0 0 0
‘Y’D.(I\fq-l).sq.dq.iq 507.91 362.48 314.73 2590.86
0.5. v.B.Ny.s, 4. i, W* 40.46 57.75 75.21 92.68
NBC 548.37 420.23 389.94 383.54
SBC 182.79 140.08 129.98 127.85
Recommended SBC for
sattlement of 40ram ) ) i .
For Settlement
Sattlement Factor [ As per Fig 9
of IS 8009 {Part-f) 1976 i i ) i
Settlement (S) - - - -
AP = {SBC x Footing Size}/(width
of Foundation +Layer Depth)"2 = . ) . )
H (1.5 x B} 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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SBC & Settlement Summary of BH-06

Depth (D) 1 2 3 4 5 6 7
Footing Size
NBC Ix1 449 52.39 ¢ .87 67.35 3777 | 437.18 | 548.37
SBC Ix1 14.97 17.46 19.96 22.45 112.59 | 14373 | 1827
BC for sattlement of 40mm 1x1 14.97 17.46 19.96 |20.41837 - - -
Settlement (S) 1x1 29.33 34.21 39.11 43.98 - - -
N 2x2 41.16 449 48, - 52.39 280.64 3486 | 42023
sr 2x2 13.72 14.97 16.21 17.46 93.55 116.2 10.08
BC for sattlement of 40mm 2x2 10.21 | 10.20798] 10.20781| 10.20903 - - -
Settlement (S} 2x2 53.76 58.66 63.52 68.41 - - -
NBC 3x3 40.04 42.28 449 47.32 273.12 .28.33 389.94
SBC 3x3 13.35 14.09 14.97 15.84 1.04 109.44 | 129.98
7 for sattlement of 40mm 3x3 6.81 6.81 81 6.81 - - -
Settlement (S) x3 78.47 82.81 87.99 931 - - -
NBC 4x4 39.29 41.16 43.03 44.9 278.01 32922 | 38354
SBC x4 13.1 13.72 14.34 14.97 92.67 109.74 | 127.85
BC for sattlement of 40mm 4x4 5.10 5.10 5.10 5.10 - - -
Settlement (S) 4x4 102.66 | 107.52 | 112,38 | 117.32 - - -
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Bearing Capacity as per 1S 6403:1981

(BH-7) ( Depth =1m)

Depth (D) 1 1 1 1
Width (B) 1 2 3 4
Bulk Dencit (y) 1.92 1.92 1.92 1.92
C 5.8 5.8 5.8 5.8
[0)] 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.004 0.004 0.004 0.004
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 1.2 1.1 1.07 1.05
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 11 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+9@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.92 0.92 0.92 0.92
C.N. s..d.i¢ 46.51 42.63 41.47 40.69
7’D.(Ng-1).54.04.14 0 0 (] 0
0.5.7.B.Ny.s, d i, W’ 0 (] (] (]
NBC 46.51 42.63 41.47 40.69
SBC 15.5 14.21 13.82 13.56
Recommended SBC for
sattlement of 40mm 15.5 10.20833 6.81 5.10
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 30.37 55.68 81.23 106.27
AP = (SBC x Footing Size)/(width 5.06 4.64 4.51 4.43
of Foundation +Layer Depth)/2 =
H (1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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aring Capacity as per IS 64 +:1'81 t  -7)(Depth =2m)
Depth (D) 2 2 2 2
W 1 2 3 4
Bulk Dencit {y] 1.92 1.92 1.92 1.92
C 58 5.8 5.8 5.8
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m,, 0.004 0.004 0.004 0.004
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 13 1.3
Dc 1.4 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan{4S /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.92 0.92 0.92 0.92
C.N_s.d..i, 54.26 46.51 43.79 | 42.63
v’ D.(Nq-1).5,.d,.i, 0 0 0 0
0.5.y.B.Nys, d, i, W’ 0 0 0 0
NBC 54.26 46,51 43.79 42.63
SBC 18.09 15.5 14.6 14.21
Recommended Cfor
sattlement of 40mm 18.09 10.20912 6.81 5.10
For Settlement
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 35.44 60.73 85.81 111.36
AP = {SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = 291 206 a17 a.64
H (1.5 x B} 1500 3000 4500 6000
Layer Depth = (1.5 x B}/2 0.75 1.5 2.25 3
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aring Capacity as per IS 6403:1981

( H-7) (Depth =3m)

Depth (D) 3 3 3 3
Width (B) 1 2 3 4
Bulk Dencit (y) 1.92 1.92 1.92 1.92
C 5.8 5.8 5.8 5.8
4 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.004 0.004 0.004 0.004
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 1.6 13 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan{d5: /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.92 0.92 0.92 0.92
C.N_ s.d.i, 62.01 50. 46.51 | 44.57
v’ D.(Ng-1).s,.d .1, 0 0 0 0
0.5. y.B.Ny.s, d, i, W’ 0 0 0 0
N > 62.01 50.38 46.51 44.57
SBC 20.67 16.79 15.5 14.86
Recommended SBC for 20.41 10.21 6.81 5.10
sattlement of 40mm ’ ' ' )
For Settlement
Sattlement Factor [ As per Fig 9
of IS 8009 (Part-1} 1976 0 0 0 0
Settlement (S) 40.5 65.79 91.1 116.45
AP = (SBC x Footing Size)/{width
of Foundation +Layer Depth)~2 = 6.75 5.48 506 4.85
H{1.5 xB) 1500 3000 4500 6000
Layer Depth = {1.5 x B}/2 0.75 1.5 2.25 3
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aring Capacity as per IS 6403:1981

(BH-7) { Depth =4m)

Depth {D) 4 4 4 4
Width (B} 1 2 3 4
Bulk Dencit (y) 1.92 1.92 1.92 1.92
C 5.8 5.8 5.8 5.8
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.004 0.004 0.004 0.004
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 13 1.3
Dc 1.8 1.4 1.27 1.2
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan{45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit {y') 0.92 0.92 0.92 0.92
C.N, s..d.i, 69.76 54.26 49.22 46.51
v’D.(Ng-1).s,.d,.i, 0 0 0 0
0.5. y.B.Ny.s, d, i, W’ 0 0 0 0
NBC 69.76 54.26 49.22 46.51
S 23.25 18.09 16.41 155
Recommended SBC for
sattlement of 40mm 20.42 10.21 6.81 5.10
For Settlement
Sattlement Factor { As per Fig 9
of IS 8009 {Part-1) 1976 = L o =
Settlement (S) 45.55 70.88 96.45 121.47
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = 7.59 291 536 5.06
H (1.5 x B} 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981 {BH-7) ( Depth =5m)
Depth (D)} 5 5 5 5
Width (B) 1 2 3 4
Bulk Dencit {y) 1.8 18 1.8 1.8
C 0 0 0 0 [Note: - The weathered rock or shale may be
@ 35 35 35 35 treated as soil [Refer IS 12070, Clause 7.1].
w’ 0.5 0.5 0.5 0.5 From literature we know that C and @ value
FOS 3 3 3 3 of rock specimen ranges from C =3.5 to 17.5
N Value 100 >100 >100 s>100 |MPa and @ seldom less than 40° [Refer
Ne 46.12 46.12 46.12 46.12 |Bowles, J.E., Foundation Analysis and
Ng 33.3 333 233 333 |Design, 5th Edition, pp-278] as the rock in the
Ny 48.03 48.03 48.03 48.03 |present case is weathered, cohesion will not be
Sc 1.3 13 1.3 1.3 there. So, considering rock quality and to be
De 2.92 1.95 1.64 1.48 |on the safer side, use, C = 0.00 t/m2 & @ =
5q 1.2 1.2 1.2 1.2 |35
Do=Dy 1 1 1 1
Dg=Dy 1.96 1.48 1.32 1.24
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1.96 1.48 1.32 1.24
Tan(45+@ /2) 1.92 1.92 1.92 1.92
ic, iq & iy 1 1 1 1
Submarged Dencit {y') 0.8 0.8 0.8 0.3
C.N_ s.d_.i; 0 0 1] 0
'}"D.(Nq-l).sq.dq.iq 303.88 229.46 204,65 192.25
0.5. v.B.Ny.s, d i, W’ 33.89 5118 | 6847 | 85.76
NBC 3372.77 280.64 273.12 278.01
SBC 112.59 93.55 91.04 92.67
Recommended SBC for
sattlement of 40mm i i . )
For Settlement
Sattlement Factor { As per Fig 9
of IS 8009 (Part-1} 1976 ) ) ) )
Settlement {S) - - - -
AP = {SBC x Footing Size)/{width
of Foundation +Layer Depth}"2 = ) ’ ) )
H{1.5xB) 1500 3000 4500 6000
Layer Depth = {1.5 x B}/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1281

(BH-7) ( Depth =6m)

Depth (D) 6 6 ] [
Width (B} 1 2 3 4
Bulk Dencit (y) 1.8 1.8 1.8 1.8
C 0 0 0 0
@ 35 35 35 35 [Neote: - The weathered rock or shale may be
w' 0.5 0.5 0.5 0.5 treated as soil [Refer 1S 12070, Clause 7.1].
FOS 3 3 3 3 From literature we know that ' and @ valne
N Value >100 >100 >100 >100 of rock specimen ranges from " =23.5to 17.5
m, 0.0022 0.0022 0.0022 0.0022 |MPa and © seldom less than 40" [Refer
Ne 46.12 46,12 4612 46.12 Bowles, J.E., Foundation Analysis and Design,
Ng 33.3 333 33.3 33.3 5th Edition, pp-278] as the rock in the present
Ny 48.03 48,03 48.03 48.03 case is weathered, cohesion will not be there.
Sc 1.3 1.3 1.3 1.3 So, considering rock quality and to be on the
Dc 3.3 2.15 1.77 1.58 safer side, use, 7 = 0.0 /m2 & @ =35 ]
Sq 1.2 1.2 12 12
Dg=Dy 1 1 1 1
Dg=Dy 2.15 1.58 1.38 1.29
Sy 0.8 0.8 0.8 0.8
Dg=Dy 2.15 1.58 1.38 1.29
Tan{45+@ /2) 1.92 1.92 192 1.92
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.8 0.8 0.8 0.8
C.N_ s.d, i, 0 1] 0 0
7' D.(Ng-1).5,.d,.i, 400 293.95 256,75 240
0.5. v.B.Ny.s, d, i, W’ 37.18 54.64 7158 89.22
NBC 437.18 348.6 328.33 329.22
SBC 145.73 116.2 109.44 109.74
Recommended SBC for
sattlement of 40mm ) ) ) .
For Settlement
Sattlement Factor { As per Fig 9
of IS 8009 (Part-1) 1976 ) ) ) )
Settlement (S) - - - -
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = ) ) )
H (1.5 x B} 1500 3000 4500 6000
Layer Depth = (1.5 x B}f2 0.75 1.5 228 3
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Bearing Capacity as per * 6403:1981 {BH-7 ( Depth =7m}
Depth (D) 7 7 7 7
Width (B) 1 2 3 4
Bulk Dencit {y) 1.8 1.8 1.8 1.8
C 0 0 0 0
[} 35 35 35 35 [Note: - The weathered rock or shale may
W 0.5 0.5 0.5 0.5 be treated as soil [Refer IS 12070, lause
R I O B b e
N Value >100 >100 >100 >100 3.5 to 17.5 MPa and @& seldom less than 40°
Nc 46.12 46.12 46,12 46,12 |[Refer Bowles, J.E., Foundation Analysis
Ngq 33.3 33.3 33.3 33,3 [and Design, 5th Editior, pp-278] as the
Ny 48.03 43.03 28.03 48.03 rock i_n the.present case is weatherc?d, )
cohbesion will not be there. So, considering
Sc 1.3 13 13 13 rock quality and to be on the safer side,
D¢ 3.69 2.34 1.9 1.67 |use, C=0.00 /m2 & ® = 35",]
Sq 1.2 1.2 1.2 12
Dg=Dy 1 1 1 1
Dg=Dy 2.34 1.67 1.45 1.34
Sy 0.8 0.8 0.8 0.8
Dg=Dy 2.34 1.67 1.45 1.34
Tan{45+( /2) 1.92 1.92 1.92 1.92
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.8 0.8 0.8 0.8
C.N_ s.d,.i; 0 L} o 0
¥’D.(Ng-1).5,.d,.i, 507.91 362.48 | 314.73 | 290.86
0.5, Y.B.N’\{.syldy_iYW’ 40.46 57.75 75.21 92.68
NBC 548.37 420.23 | 38994 | 383.54
SBC 182.79 140.08 | 129,98 | 127.85
Recommended SBC for
sattlement of 40mm - i ’ ’
For Settlement
Sattlement Factor ( As
per Fig 9 of IS 8009 (Part- - - - -
1} 1976
Settlement (S) - - - -
AP = (SBC x Footing
Size)/{width of
Foundation +Layer - ’
Depth)r2 =
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = {1.5 x B)/2 0.75 1.5 2.25 3
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SBC & Settlement Summary of BH-07
Depth (D) 1 2 3 4 5 6 7
Footing Size
NBC Ix1 46.51 54.26 62.01 69.76 337.77 | 437.18 | 54837
SBC ixi 15.5 18.09 20.67 23.25 112.59 | 145.73 182.79
BC for satflement of 40mm 1x1 15.5 18.09 |20.41481|20.41712 - - -
Settlement (S) I1x1 30.37 35.44 40.5 45.55 - - -
NB™ 2x2 42.63 46.51 50.38 54.26 280.64 348.6 420.23
SBC 2x2 14.21 15.5 16.7 18.09 93.55 116.2 140.08
BC for sattlement of 40mm 2x2 |10.20833]|10.20912(10.20824 | 10.2088 - - -
Settlement (S) 2x2 55.68 60.73 65.7 70.88 - - .
NBC 3Ix3 41.47 43.7 46.51 4922 273.12 78.33 | 389.94
SBC 3x3 13.82 14 15.5 16.41 .04 109.44 | 129.98
BC for sattlement of 40mm 3x3 6.81 6.81 6.81 6.81 - - -
Settlement (S) 3x3 §1.23 85.81 91.1 96.45 - - -
NBC 4x4 40.69 42.63 44.57 46.51 278.01 | 329.22 | 383.54
SBC 4x4 13.56 14.21 14.86 15.5 92.67 10974 | 127.85
BC for sattlement of 40mm 4x4 5.10 5.10 5.10 5.10 - - -
Setilement (8S) 4x4 106.27 | 11136 | 11645 121.47 - - -
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earing Capacity as per IS 6403:1981

(BH-8) ( Depth =1m)

Depth (D) 1 1 1 1
Width (B) 1 2 3 4
Bulk Dencit (y) 1.93 1.93 1.93 1.93
C 5.8 5.8 58 5.8
@ 0 0 0 0
w 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0041 0.0041 0.0041 0.0041
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
5S¢ 1.3 1.3 1.3 1.3
Dc 1.2 1.1 1.07 1.05
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dqg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.93 0.93 0.93 0.93
C.N,_ s.d,.i, 46.51 42.63 41.47 40.69
v’ D.(Ng-1).5,.d,.i, 0 0 0 0
0.5.v.B.Nys, d, i, W’ 0 0 0 0
NBC 46.51 42.63 41.47 40.69
SBC 15.5 14,21 13.82 13.56
Recommended SBC for
sattlement of 40mm 155 9,952699 6.64 4.98
For Settlement
Sattlement Factor { As per Fig 9
of IS 8009 (Part-1} 1976 0 0 0
Settlement (S) 31.13 57.07 83.26 108.92
AP = (SBC x Footing Size)/{width
of Foundation +Layer Depth)?2 = 5.06 4.64 451 4.43
H(1.5xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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aring Capacity as per IS 64 ~:1981 (" -8) ( Depth =2m)
Depth (D) 2 2 2 2
Width ) 1 2 3 4
Bulk Dencit {y) 1.93 1.93 1.93 1.93
C 5.8 5.8 5.8 5.8
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0041 0.0041 0.0041 0.0041
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 1.4 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
DG=Dy 1 1 1 1
Dg=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan{45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit {y') 0.93 0.93 0.93 0.93
C. ¥, Sed.i 54.26 4651 | 43.79 | 42.63
v’ D.(Ng-1).5,.d,.i, 0 0 0 0
0.5. v.B.Ny.s, d, i, W’ 0 0 0 0
- 54.26 46.51 43.79 42.63
SBC 18.09 15.5 14.6 14,21
Recommended :for 59 605 9| ee A
sattlement of 40mm ’ ' ’
For Settlement
of IS 8009 {Part-1) 1976 0 0 0
Settlement (S) 36.33 62.25 87.96 114.14
AP = (SBC x Footing Size}/(width
of Foundation +Layer Depth}A2 = 291 5.06 477 4.64
H{15x ) 1500 3000 4500 6000
Layer Depth = {1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981 (BH-8) ( Depth =3m)
Depth (D) 3 3 3 3
Width (B) 1 2 3 4
Ik Dencit (y) 1.93 1.93 193 1.93
C 5.8 5.8 5.8 5.8
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0041 0.0041 0.0041 0.0041
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 1.6 1.3 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dg=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan{45+® /2) 1 1 1 1
ic,iq & iy 1 1 1 1
Submarged Dencit (y') 0.93 0.93 0.93 0.93
C.N. s..d i, 62.01 50.38 46.51 44,57
v’ D.(Nq-1).8,.d..i, ¢ 0 0 0
0.5.y.B.Ny.s. d,i, W’ 0 0 0 0
N 62.01 50 46.51 44.57
SBC 20.67 16.79 15.5 14.86
Recommended SBC for
sattlement of 40mm 19.92 9.96 6.64 4.98
For Sett ment
Sattlement Factor { As per Fig 9
of IS 009 (Part-1) 1976 0 0 0 0
Settlement (S) 41.51 67.43 93.38 119.37
AP =\ xFooting Size)/{width
of Foundation +Layer Depth)*2 = 6.75 548 208 485
H (1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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ari _ Capacity as per IS 6403:1981 (BH-8) ( Depth =4m)
Depth (D) 4 4 4 4
Width (B) 1 2 3 4
Bulk Dencit (y) 1.93 1.93 1.93 1.93
C 58 5.8 5.8 5.8
[ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
m, 0.0041 0.0041 0.0041 0.0041
Nc 5.14 5.14 5.14 5.14
Nq 1 i 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 1.8 1.4 1.27 1.2
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+9 /2} 1 1 1 1
ic,ig & 1 1 1 1
Submarged Dencit (y') 0.93 0.93 0.93 0.93
C.N, s..d..i. 69.76 54.26 49.22 46.51
v’ D.(Ng-1).8,.d,.i, 0 0 0 0
0.5. v.B.Ny.s, d, i, W’ 0 0 0 0
. 69.76 54.26 49.22 46.51
SBC 23.25 18.09 16.41 15.5
Recommended S - for 19.91861212 9.96 6.64 4.9
sattlement of 40mm ’ ) ' ’
For S. nent
Sattlement Factor ( As per Fig 9 17 . 17 17
of IS 8009 (Part-1) 1976
Settlement (S) 46.69 72.66 124.51
AP ={. C x Footing Size}/(width
of Foundation +Layer Depth}A2 = 7.9 291 236 506
H {1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B})/2 0.75 15 2.25 3
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Bearing Capacity as per IS 6403:1981

(BH-8) ( Depth =5m)

Depth (D) 5 5 5 5
Width {B) 1 2 3
Bulk Dencit {y) 1.8 1.8 1.8 1.3
C 0 0 0 0 [Note: - The weathered rock or shale may be
2] 35 35 35 35  [treated as soil [Refer IS 12070, Clause 7.1].
W 0.5 0.5 0.5 0.5 |From literature we know that C and @ value
FOS 3 3 3 3 of rock specimen ranges from =35t0 175
N Value >100 >100 >100 >100 |MPa and @ seldom less than 40° [Refer
Nc 46.12 46.12 46.12 46.12 |Bowles, J.E., Foundation Analysis and
Ng 33.3 333 33.3 33.3 |Design, Sth Edition, pp-278] as the rock in the
Ny 48.03 48.03 48.03 48.03 |present case is weathered, cohesion will not be
Sc 1.3 13 1.3 1.3 [there. So, considering rock quality and €o be
Dc 2.92 1.96 1.64 1.48 |on the safer side, use, C =0.00 tm2 & ® =
5q 1.2 1.2 1.2 1.2 |35%)
Dg=Dy 1 1 1 1
Dg=Dy 1.96 1.48 1.32 1.24
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1.96 1.43 1.32 1.24
Tan{45+@ /2) 1.92 1.92 1.92 1.92
ic, i) & iy 1 1 1 1
Submarged Dencit (y') 0.8 0.8 0.8 0.8
C.N, s.d..i. o 0 0 0
"{’D.(Nq—]).sq.dq.iq 303.88 229.46 204.65 192,25
0.5. 7.B.Ny.s, d i, W’ 33.89 51.18 68.47 85.76
NBC 337.77 230.64 273.12 278.01
SBC 112.59 93.55 91.04 92.67
Recommended SBC for
sattiement of 40mm ) i i )
For Settlement
Sattlement Factor { As per Fig 9
of IS 8009 (Part-1) 1976 ) i i i
Settlement (S) - - - -
AP = {SBC x Footing Size)/{width
of Foundation +Layer Depth}A2 = ) i ) .
H (1.5 x B} 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981

(BH-8) ( Depth =6m)

Depth (D) & 6 6 6
Width (B} 1 2 3 4
Bulk Dencit (y) 1.2 1.8 1.8 1.8
C 0 1] 0 0
@ 35 35 35 35 [Note: - The weathered rock or shale may be
w' 0.5 0.5 05 0.5 treated as soil [Refer IS 12070, Clause 7.1].
FOS 3 3 3 3 From literature we know that C and @ value
N Value >100 >100 >100 >100 of rock specimen ranges from C=3.5to 17.5
m, 0.0022 0.0022 0.0022 0.0022 |MPaand @ seldom less than 40° [Refer
Ne¢ 46,12 46.12 46.12 46.12 Bowles, J.E., Foundatior Analysis and Design,
Ny 33.3 333 333 333 Sth Edition, pp-278] as the rock in the present
Ny 48.03 48.03 48.03 48.03 case is weathered, cohesion will not be there.
Sc 1.3 1.3 1.3 1.3 So, considering rock quality and to be on the
Dc 33 2.15 1.77 1.58 safer side, use, =000 t/m2 & ® =3, ]
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 2.15 1.58 1.38 1.29
Sy 0.8 0.3 0.8 0.8
Dg=Dy 2.15 1.58 1.38 1.29
Tan({45+@ /2) 1.92 1.92 1.92 1.92
ic, iq & Iy 1 1 1 1
Submarged Dencit (y') 0.8 0.8 0.2 0.8
C.N_s.d, i, 0 0 0 0
¥ DNG-1).5,.d,.ig 400 293,96 256.75 240
0.5.7.B.Ny.s,d, i, W’ 37.18 54.64 71.58 89.22
NBC 437.18 348.6 328.33 329.22
SBC 145.73 116.2 109.48 109.74
Recommended SBC for
sattlement of 40mm ) ) ) )
For Settlement
Sattlement Factor { As per Fig &
of IS 8009 {Part-1) 1976 ) i )
Settlement (S) - - - -
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)*2 = i i i i
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 15 2.25 3

Page 83



Bearing Capacitv as pe < 6403:1981 {BH-8) ( Depth =7m)
Depth (D) 7 7 7 7
Width (B} 1 2 3 4
Bulk Dencit {y) 1.8 1.8 1.8 1.8
C 0 0 0 0
7,] 35 35 35 35 [Note: - The weathered rock or shale may
w’ 0.5 0.5 0.5 0.5 be treated as soil [Refer IS 12070, Clause
s s [ s s [l in o
N Value >100 >100 >100 >100 3.5 {0 17.5 MPa and @ seldom less than
Nc 46.12 46.12 46.12 46.12 |[Refer Bowles, J.E., Foundation Analysis
Ng 333 33.3 33.3 33,3 (and l?esign, Sth Editinn,.pp-278] as the
Ny 48.03 | 4803 [ 4803 | 4803 |l NI o O N oo
Sc 1.3 1.3 13 1.3 rock quality and to be on the safer side,
Dc 3.69 2.34 1.9 1.67 Juse, "=0.00t/m2 & ®= .|
Sq 1.2 1.2 iz 1.2
Dq=Dy 1 1 i 1
Dg=Dy 2.34 1.67 1.45 1.34
Sy 0.8 0.8 0.8 0.8
Dg=Dy 2.34 1.67 1.45 1.34
Tan{45+@ /2) 1.92 1.92 1.92 1.92
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.8 0.8 0.8 0.8
C.N, s..d,.i, 0 o 0 0
v’ D.(Ng-1).54.d.i, 507.91 362.48 | 314.73 | 290.86
0.5. y.B.Ny.s, d, i, W’ 40.46 57.75 75.21 92.68
NBC 548.37 420.23 | 389.94 | 383.54
SBC 182.79 140.08 | 129.98 | 127.85
Recommended SBC for
sattlement of 40mm _ - _ _
For Setilement
Sattlement Factor { As
per Fig 9 of IS 8009 (Part- - - -
1) 1976
Settlement (S) - - - -
AP = (SBC x Footing
Size)/{width of
Foundation +Layer _ - i -
Depth)r2 =
H (1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B}/2 0.75 1.5 2.25 3
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SBC & Settlement Summary of BH-08
Depth (D} 1 2 3 4 5 6 7
Footing Size
NBC 1x1 46.51 54.26 62.01 69.76 337.77 +7.18 | 548.37
SBC Ix1 15.5 18.09 20.67 23.25 112,59 | 145.73 | 182.79
BC for sattlement of 40mm Ix1 15.5 18.09 |19.91809| 19.91861 - - -
Settlement (S) 1x1 31.13 36.33 41.51 46.69 - - -
NP 2x2 42.63 46.51 50.38 54.26 280.64 348.6 420.23
SBC 2x2 14.21 15.5 16.79 18.09 93.55 116.2 140.08
BC for sattlement of 40mm 2x2 |9.959699]9.959839)9.959958 | 9.958712 - - -
Settlement (S) 2x2 57.07 62.25 67.43 72.66 - - -
NBC 3x3 41.47 43, 46.51 4922 273.12 328.33 389.94
SBC 3x3 13.82 14.6 15.5 16.41 91.04 109.44 | 12998
BC for sattlement of 40mm 3x3 6.64 6.64 6.64 6.64 - - -
Settlement (S) 3x3 83.26 87.96 9338 98.86 - - -
NBC dx4 40.69 42.63 44.57 46.51 278.01 | 32922 | 383.54
SBC 4x4 13.56 14.21 14.86 15.5 92.67 10974 | 127.85
BC for sattlement of 40mm 4x4 498 4.98 498 4.98 - - -
Settlement (S) 4x4 10892 | 114.14 | 11637 | 124.51 - - -
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Bearing Capacity as per IS 6403:1981 (BH-9) ( Depth =1m)
Depth (D) 1 1 1 1
Width (B) 1 2 3 4
Bulk Dencit (y) 1.93 1.93 1.93 1.93
C 5.7 5.7 5.7 5.7
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 8] 0
m, 0.0041 0.0041 0.0041 0.0041
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 1.2 i1 1.07 1.05
Sq 1.2 1.2 1.2 1.2
Dqg=Dy 1 1 1 1
bDg=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, ig & iy 1 1 1 1
Submarged Dencit (y') 0.93 0.93 0.93 0.93
C.N, s.d,.i, 45.7 41.9 4075
’D.(Ng-1).5,.d,.i, 0 0 0 0
0.5.v.B.Ny.s, d, i, W’ 0 o 0 0
NBC 45.7 41.9 40.75 39.99
SBC 15.23 13.97 13.58 13.33
Recormmended SBC for
sattlement of 40mm 15.23 9.859009 6.64 4,98
For Settlement
Sattlement Factor { As per Fig 9
of IS 8009 (Part-I) 1976 0 0 0
Settlement (S) 30.58 56.11 81.81 107.08
AP = {SBC x Footing Size)/(width
of Foundation +Layer Depth)*2 = 4.97 4.56 4.43 435
H{1.5xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B}/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981 (BH-9) ( Depth =2m)
Depth {D} 2 2 2 2
Width (B) 1 2 3 4
Bulk Dencit (y) 1.93 1.93 1.93 1.93
C 5.7 5.7 5.7 5.7
[ 0 0 0 0
w 0.5 0.5 0.5 0.5
FOS 3 3 3 3
Value 0 0 0 0
m, 0.0041 0.0041 0.0041 0.0041
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 13 1.3
Dc 1.4 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan{45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit {y') 0.93 0.93 0.93 0.93
C.N,_ s.d_.i, 53.32 45.7 43.04 41.9
v’ D.(Ng-1).5,.d.i, 0 0 0 0
0.5. v.B.Ny.s,d, i, W’ 0 0 0 0
NBC 53.32 45.7 43.04 41.9
. 17.77 15.23 14.35 13.97
Recommended SBC for
) 17.17 9,95913 6.64 4,98
‘tlement of 40mm
For Settlement
of IS 8008 (Part-1} 1976 0 0 0
Settlement (S) 35.69 61.17 86.45 112.22
AP ={S xFooting Size}/{width
of Foundation +Layer Depth)A2 = >80 4.91 4.69 4.56
H{1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981 (BH-9) ( Depth =3m)
Depth (D) 3 3 3 3
Width (B) 1 2 3 4
Bulk Dencit (y) 1.93 1.93 1.93 1.93
C 5.7 5.7 5.7 5.7
9 0 0 0 0
w' 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0041 0.0041 0.0041 0.0041
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 13 1.3 13
Dc 1.6 13 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan{45+@ /2) i 1 1 1
ic, ig & iy 1 1 1 1
Submarged Dencit (y') 0.93 0.93 0.93 0.93
C.N_s.d_.i, 60.94 4951 45,7 43.8
v’ D.(Ng-1).s,.d,.i, 0 0 0 0
0.5. v.B.Ny.s, d, i, W’ 0 0 0 0
NBC 60.94 49,51 45.7 43.8
SBC 20.31 16.5 15.23 14.6
Recommended SBC for
sattlement of 40mm 19.92 9.96 6.64 4.98
For Settlement
Sattlement Factor { As per Fig 9 3 5 . :
of IS 8009 (Part-I) 1976
Settlement (S) 40.79 66.27 91.75 117.28
AP = (SBC x Footing Size}/(width
of Foundation +Layer Depth}"2 = 6.63 239 s .
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B}/2 0.75 1.5 2.25 3
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Beart Capacity as per IS 6403:1981 (B -9) (Dept =4m)
Depth {D} 4 4 4 4
Width (B) 1 2 3 4
R Dencit (y) 1.93 1.93 1,93 1.93
C 5.7 5.7 5.7 5.7
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
m, 0.0041 0.0041 0.0041 0.0041
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 1.8 1.4 1.27 1.2
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan{4t  /2) 1 1 1 1
ic, ig & iy 1 1 1 1
Submarged Dencit (y’) 0.93 0.93 0.93 0.93
C.N, s..d_.i. 56 53.32 37 45.7
Y’D.(Ne  ).5q.dg.14 0 0 0 0
0.5.y.B.Ny.s, d i, W’ 0 0 0 0
NBC 68.56 53.32 48.37 45.7
' 22.85 17.77 16.12 15.23
Recommended SBC for
19.91719329 9.96 6.64 4.98
sattlement of 40mm
For Settlement
Sattlement Factor { As per Fig 9 17 17 17 17
of 1S 8009 {Part-I) 1976
Settlement (S) 45.89 71.37 97.11 122.34
AP = {SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 746 280 226 .97
H{1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981 {BH-9) { Depth =5m)
Depth {D} 5 5 5 5
Width {B) 1 2 3
Bulk Dencit {y) 1.8 1.8 1.8 1.8
C 0 0 0 0 |Note: - The weathered rock or shale may be
i) 35 a5 35 35 treated as soil [Refer IS 12070, Clanse 7.1].
w' 0.5 0.5 05 0.5 |From literature we know that C and < value
FOS 3 3 3 3 of rock specimen ranges from C = 3.5 to 17.5
N Value >100 >100 ~100 >100 |MPa and @ seldom less than 40° [Refer
Nc 46.12 4612 46.12 46.12 |Bowles, J.E., Foundation Analysis and
Ng 33.3 333 33.3 333 |Design, Sth Edition, pp-278] as the rock in the
Ny 48.03 48.03 48.03 48.03 |present case is weathered, cohesion will not be
Sc 1.3 1.3 1.3 1.3 [there. So, considering rock quality and to be
Dc 2.92 1.96 1.64 1.48 |on the safer side, use, C =0.00 t/m2 & ® =
Sq 1.2 1.2 12 1.2 |35%)
Dg=Dy 1 1 1 1
Dqg=Dy 1.96 1.48 1.32 1.24
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1.96 1.48 1.32 1.24
Tan(45+0 /2) 1.92 1.82 1.92 1.92
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.8 0.8 0.8 0.8
C.N.s.d_ i, o 0 0 0
Y'DANG- ).sq.d,.0, 303.88 229.46 | 204.65 | 192.25
0.5. v.B.Nys, d, i W’ 33.89 51.18 68.47 85.76
NBC 337.77 280.64 273.12 278.01
SBC 112.59 93.55 91.04 92.67
Recommended SBC for
sattlement of 40mm i i i i
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1975 i i i i
Settlement {S} - - - -
AP = ($BC x Footing Size)/(width
of Foundation +Layer Depth)"2 = . ) ) :
H{1.5xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B}/2 0.75 1.5 2.25 3

Page 90



Bearing Capacity as per IS 6403:1981

(BH-9) ( Depth =6m)

Depth (D) 6 [ 6 6
Width (B) 1 2 3 4
Bulk Dencit {y} 1.8 1.8 1.8 1.8
c 0 0 0 0
@ 35 35 35 35 [Note: - The weathered rock or shale may be
w' 0.5 05 0.5 0.5 treated as soil [Refer IS 12070, Clause 7.1].
FOS 3 3 3 3 From literature we know that C and @ value
N Value >100 >100 >100 >100 of rock spectmen ranges from " =351t017.5
m, 0.0022 0.0022 0.0022 0.0022 |MPa and @ seldom less than 48° [Refer
Ne 46.12 46.12 4612 46.12 Bowles, J.E., Foundation Analysis and Design,
Ng 333 133 333 333 5th Edition, pp-278] as the rock in the present
Ny 48.03 48.03 48.03 48.03 case is weathered, cohesion will not be there.
S¢ 1.3 1.3 1.3 1.3 So, considering rock quality and to be on the
Dc 3.3 2.15 1.77 1.58 safer side, use, C = 0.00 t/m2 & @ =35 ||
5q 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 2.15 1.58 1.38 1.29
Sy 0.3 0.3 0.8 0.8
Dy=Dy 2.15 1.58 1.38 1.29
Tan{45+@ /2) 1.92 1,92 1.92 1.92
ic, ig & iy 1 1 1 1
Submarged Dencit (y'} 0.8 0.8 0.8 0.8
C.N_ s..d,.i, 0 1] o 0
Y D.(NG-1).5,.dy.i, 400 293.96 256.75 240
0.5. v.B.Ny.s, d, i, W’ 37.18 54.64 7158 89.22
NBC 437.18 348.6 328.33 329.22
SBC 145.73 116.2 109.44 109.74
Recommended SBC for
sattlement of 40mm ) ) ) )
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 {Part-I) 1976 ) ) ) )
Settlement (5) - - - -
AP = {SBC x Faoting Size)/(width
of Foundation +Layer Depth}n2 = ) ) ; )
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = {1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacitv as per IS 6403:1981 (BH-9) ( Depth =7m)
Depth (D) 7 7 7 7
Width (B) 1 2 3 4
Bulk Dencit {y) 1.8 1.8 1.8 1.8
C 0 0 0 0
@ 35 35 35 35 {Note: - The weathered rock or shale may
w 0.5 0.5 0.5 0.5 be treated as soil [Refer IS 12070, Clause
R O T o
N Value >100 >100 >100 >160 (3.5 to 17.5 MPa and @ seldom less than 40°
Ne 46.12 46.12 46.12 46,12 |[Refer Bowles, J.E., Foundation Analysis
Nq 33.3 33.3 33.3 33,3 |and E.lesign, Sth Edition,.pp-2781 as the
Ny 4803 | 4803 | 4803 | B3 | e omderine
S¢ 1.3 13 13 13 rock quality and to be on the safer side,
Dc 3.69 2.34 19 1.67 Juse, "=0.00t/m2 & @ = ]
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 2.34 1.67 1.45 1.34
Sy 0.8 0.8 0.8 0.8
Dq=Dy 2.34 1.67 1.45 1.34
Tan(45+@ /2) 1.92 1.92 1.92 1.92
ic, iq & iy 1 1 1 1
Subma ed Dencit {y') 0.8 0.8 0.8 0.8
C.N_ s.d_.i; 0 0 0 0
Y’ D.(Ng-1).5..d..i, 507.91 362.48 | 314.73 | 290.86
0.5. v.B.Ny.s, d, i, W’ 40.46 57.75 75.21 92.63
NBC 548.37 420.23 | 389.94 | 383.54
SBC 182.79 14008 | 129.98 | 127.85
Recommended SBC for
sattlement of 40mm ’ i i i
For Settlement
Sattlement Factor [ As
per Fig 9 of IS 8009 (Part- - - - -
[) 1976
Settlement (S) - - . -
AP = (SBC x Footing
Size)/(width of
Foundation +Layer i ’ ’ ’
Depth}*2 =
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B}/2 0.75 15 2.25 3
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SBC & Settlement Summary of BH-09
Depth (D) 1 2 3 4 5 6 7
Footing Size
NBC 1x1 45.7 53.32 60.94 68.56 337.77 | 437.18 t 548.37
SBC 1x1 15.23 17.77 20.31 22.85 112.59 | 14573 | 182.79
BC for sattlement of 40mm 1x1 15.23 [7.77 |1 916651 91719 - - -
Settlement {S) 1x1 30.58 5.69 40.79 45.89 - - -
NBC 2x2 419 45.7 49.51 53.32 280.64 348.6 420.23
SB~ 2x2 13.97 15.23 16.5 17.77 93.55 116.2 140.08
BC for sattlement of 40mm 2x2 [9.959009| 9.95913 | 9.959258 | 9.959367 - - -
Settlement (S) 2x2 56.11 61.17 66.27 71.37 - - -
NBC 3x3 40.75 43.04 45.7 48.37 273.12 | 32833 | 38994
SBC 3x3 13.58 14.35 15.23 16.12 91.04 109.44 | 129.98
BC for sattlement of 40mm 3x3 6.64 6.64 6.64 6.64 - - -
Settlement (S) 3x3 81.81 86.45 LT3 7.11 - - -
NBC 4x4 39.99 41.9 438 457 278.01 | 32922 | 38354
SBC 4x4 13.33 13.97 14.6 15.23 92.67 109.74 | 127.85
BC for sattlement of 40mm 4x4 4,98 4.98 4.98 4.98 - - -
Settlement (S) 4x4 107.08 | 11..22 | 117 122.34 - - -
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Bearing Capacity as per IS 6403:1981 (BH-10) ( »epth =1m)
Depth (D) 1 1 1 1
Width (B) 1 2 3 4
Bulk Dencit (y) 1.92 1,92 1.92 1.92
C 58 58 5.8 5.8
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0042 0.0042 0.0042 0.0042
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 1.2 1.1 1.07 1.05
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan{45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit {y') 0.92 0.92 0.92 0.92
C.N,_ s.d.i, 46.51 42.63 41.47 40.69
Y’ D.(Ng-1).5.d,.ig 0 0 0 0
0.5. v.B.Nys, d, i, W’ 0 0 0 0
NBC 46.51 42.63 41.47 40.69
SBC 15.5 14.21 13.82 13.56
Recemmendea Tor
sattlement of 40mm 155 9.722887 6.48 4.86
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 o 0 0
Settlement (S) 31.89 58.46 85.29 111.58
AP = (SBC x Footing Size)/{width
of Foundation +Layer Depth}»2 = 506 4.64 451 4.43
H (1.5x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 15 2.25 3
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Bearing Capacity as per IS 6403:1981 L 10) ( Depth =2m)
Depth {D) 2 2 2 2
Width i ) 1 2 3 4

Bulk Dencit (y) 1.92 1.92 1.92 1.92
C 5.8 5.8 5.8 5.8
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 o
m, 0.0042 0.0042 0.0042 0.0042
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
D¢ 14 1.2 i.13 1.1
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dg=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dqg=Dy 1 1 1 1
Tan{45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.92 0.92 0.92 0.92
C.N,_ s..d,.i, 54.26 46,51 | 43.79 | 42.63
v’ D.(Ng-1).5,.d,.i, 0 0 0 0
0.5.y. Ny, d i, W’ 0 0 0 0
N 54.26 46.51 43.79 42.63
SBC 18.09 15.5 14.6 14.21
Recommended . for 18.09 672204 6 .86
sattlement of 40mm ' ’ ’ ’
For Settlement
of IS 8009 {Part-1) 1976 0 0 0
Settlement (9) 37.21 63.77 90.1 116.93
AP = (SBC x Footing Size}/{width
of Foundation +Layer Depth)*2 = 591 5.06 71 a.64
H {1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981 ( -10)(Dep =3m)
Depth (D) 3 3 3 3
Width (B) 1 2 3 4
Bulk Dencit (y) 1.92 1.92 1.92 1.92
C 5.8 5.8 5.8 5.8
9 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0042 0.0042 0.0042 0.0042
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
D¢ 1.6 1.3 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan{45+@ /2) 1 1 1 i
ic, iq & iy 1 1 1 1
Submarged Dencit {y') 0.92 0.92 0.92 0.92
C.N_s..d_.i, 62.01 50.38 46.51 44.57
v'D.(Ng-1).5,.d,.i, 0 0 0 0
0.5.v. Nys,d i, °’ 0 0 0 0
. 62.01 50.38 46,51 44,57
SBC 20.67 16.79 15.5 14.86
Recommended :for
sattlement of 40mm 19.44 9.72 6. 4
For Settlement
Sattlement Factor ( As per Fig 9
of 1S 8009 (Part-1) 1976 0 0 0 0
Settlement (S) 42.52 69.08 95.66 122.28
AP ={. "~ xFooting Size)/(width
of Foundation +Layer Depth)A2 = 675 548 2.06 4.85
H(1.5x ) 1500 3 .0 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981

v -10)( “ept =4m)

Depth (D) 4 4 4 4
Width (B) 1 2 3 4
Bulk Dencit (y) 1.92 1.92 1.92 1.92
C 58 5.8 5.8 5.8
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
m, 0.0042 0.0042 0.0042 0.0042
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 1.8 1.4 1.27 1.2
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dg=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 i 1
Tan{45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.92 0.92 0.92 0.92
C.N_ s.d_.i, 69.76 54.26 49,22 46,51
Y’ DANq- ).8q.dg.i, 0 0 0 0
0.5.y.B.Ny.s, d, i, W’ 0 0 0 0
NBC 69.76 54.26 49.22 46.51
23.25 © N9 16.41 15.5
Recommended SBC for 19.44386368 9.72 6.48 4.86
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 17 17 17 17
of 1S 8009 {Part-1) 1976
Settlement (S) 47.83 74.43 101.27 127.54
AP = (SBC x Footing Size}/(width
of Foundation +Layer Depth}*2 = 7.9 291 5.36 3.06
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B}/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981 (BH-10) { Depth =5m)
Depth (D) 5 5 5 5
Width {B) 1 2 3 4
Bulk Dencit (y) 1.3 1.8 1.8 1.8
C 0 0 0 0 |Note: - The weathered rock or shale may be
@ 35 35 35 35 treated as soil [Refer IS 12070, Clause 7.1].
w’ 0.5 0.5 0.5 0.5 From literature we know that C and @ value
FOS 3 3 3 3 of rock specimen ranges from C = 3.5 to 17.5
N Value >100 >100 +100 >100 |MPaand @ seldom less than 40° [Refer
Nc 46.12 46.12 46.12 46.12 |Bowles, J.E., Foundation Analysis and
Ng 33.3 333 33.3 33.3 (Design, 5th Edition, pp-278] as the rock in the
Ny 48.03 48.03 48.03 43.03 |present case is weathered, cohesion will not be
Sc 1.3 1.3 1.3 1.3 [there. So, considering rock quality and to be
Dc 2.92 1.96 1.64 1.43 |on the safer side, nse, C = 0.00 t/m2 & ® =
sq 1.2 1.2 1.2 12 |35
Dg=Dy 1 1 1 1
Dg=Dy 1.96 1.48 1.32 1.24
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1.96 1.48 1.32 1.24
Tan(45+@ /2) 1.92 1.92 1.92 1.92
ic, ig & iy 1 1 1 1
Submarged Dencit (y') 0.8 0.8 0.8 0.8
C.N, s.d,.i, 0 v} 0 0
PD.(Ng-1).5,.. o, 303.88 229.46 | 204.65 | 192.25
0.5. v.B.Ny.s, d, i, W’ 33.89 51.18 68.47 85.76
NBC 337.77 280.64 273.12 278.01
SBC 112.59 93.55 91.04 92.67
Recommended SBC for
sattlement of 40mm i ) ) )
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 i i i i
Settlement (S) - - - .
AP = {SBC x Footing Size)/{width
of Foundation +Layer Depth)A2 = i i ) i
H (1.5 x B} 1500 3000 4500 6000
Layer Depth = {1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981 (BH-10} { Depth =6m}
Depth (D) 6 6 6 6
Width {B) 1 2 3 4
Bulk Dencit (y} 18 1.8 1.8 1.8
C 0 4] 0 o
@ 35 35 35 35 [Note: - The weathered rock or shale may be
w' 0.5 0.5 0.5 0.5 treated as soil [Refer IS 12070, Clanse 7.1].
FOS 3 3 3 3 From literature we know that © and @ value
N Value >100 >100 >100 >100 of rock specimen ranges from ~ =3.5to 17.5
my 0.0022 0.0022 0.0022 0.0022 |MPa and ®© seldom less than 40° [Refer
Ne 46.12 46,12 46.12 46.12 Bowles, J.E., Foundation Analysis and Design
Ng 33.3 33,3 33.3 33.3 5th Edition, pp-278] as the rock in the present
Ny 48.03 48.03 48.03 48.03 case is weathered, cohesion will not be there.
5c 1.3 1.3 1.3 1.3 So, considering rock quality and to be on the
Dc 3.3 2.15 1.797 1.58 safer side, use, C = 0.00 /m2 & @ =35 ||
Sq 1.2 1.2 12 1.2
Dg=Dy 1 1 1 1
Dq=Dy 2.15 1.58 1.38 1.29
Sy 0.8 0.8 0.8 0.8
Dg=Dy 2.15 1.58 1.38 1.29
Tan{45+( /2) 1.92 1.52 1.92 1.92
ic, iq & iy 1 3 1 1
Submarged Dencit (y*) 0.8 0.8 0.8 0.8
C.N_ s.d i, 0 0 0 0
' DANg-1).5,.d, i 400 293.96 256.75 240
0.5. v.B.Ny.s d, i W’ 37.18 54.64 71.58 89.22
NBC 437.18 348.6 328.33 329.22
SBC 145.73 116.2 109.44 109.74
Recommended SBC for
sattlement of 40mm ) ) ) )
For Settlement
Sattlement Factor { As per Fig 9
of 1S 8009 (Part-1) 1976 i ) ) )
Settlement (S} - - - -
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth}r2 = ) ) .
H{1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B}/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981 {BH-10) ( Depth =7m)
Depth (D) 7 7 7 7
Width (B} 1 2 3 4
Bulk Dencit (y) 1.8 1.8 1.8 1.8
C 0 o] 0 0
@ 35 35 35 35 |Note: - The weathered rock or shale may
W’ 0.5 0.5 0.5 0.5 be treated as soil [Refer IS 2070, Clause
R T N BT st
N Value >100 >100 >100 >100 3.5 to 17.5 MPa and @ seldom less than 40°
Nc 46.12 46.12 46.12 46.12 {[Refer Bowles, J.E., Fonndation Analysis
Nq 33.3 33.3 33.3 33.3 {and ]?esign, 5th Edition,.pp-278! as the
Ny
Sc 1.3 13 1.3 1.3 lrock quality and to be on the safer side,
Dc 3.69 2.34 1.9 1.67 |use, =000 t/m2 & B=" ]
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dg=Dy 2.34 1.67 1.45 1.34
Sy 0.8 0.8 0.8 0.8
Dg=Dy 2.34 1.67 1.45 1.34
Tan{45+@ /2) 1.92 1.92 1.92 1.92
ic, iq & iy 1 1 1 1
Submarged Dencit {y') 0.8 0.8 0.8 0.8
C.N_ s.d,.i, 0 0 0 0
7' D.(Ng-1).5,.dy.i, 507.91 367 314.73 | 297
0.5. v.B.Ny.s, d, L W’ 40.46 57.75 75.21 92.68
NBC 548.37 420.23 | 389.94 | 383.54
SBC 182.79 140.08 | 129.88 | 127.85
Recommended SBC for
sattlement of 40mm i - - -
For Settlement
Sattlement Factor [ As
per Fig 9 of 1S 8009 (Part- . - - -
1} 1976
Settlement (5) - - - -
AP = (SBC x Footing
Size)/(width of
Foundation +Layer - ) _ _
Depth)/r2 =
H {1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 15 2.25 3
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SBC & Settlement Summary of -10
Depth (D) 1 2 3 4 5 6 7
Footing Size
NBC 1x1 46.51 54.26 62.01 69.76 337.77 | 437.18 | 548.37
SBC I1x1 15.5 18.09 20.67 23.25 112.59 | 145.73 | 182.79
BC for satflement of 40mm ix1 15.5 18.09 | 19.44497|19.44386 - - -
Settlement (S) 1x1 31.89 37.21 42.52 47.83 - - -
NBC 2x2 42.63 46.51 50.38 54.26 280.64 348.6 420.23
SBC 2x2 14.21 15.5 16.79 18.09 93.55 116.2 140.08
BC for sattlement of 40mm 2x2 |9.722887| 9.72244 | 9.722061 | 9.721886 - - -
Settlement (S) Z2x2 58.46 63.77 69.08 74.43 - - -
NBC 3x3 41.47 43.79 46.51 4922 273,12 | 32833 | 389.94
SBC 3x3 13.82 14. 15.5 1 41 1.04 109.44 129.98
BC for sattiement of 40mm 3x3 6.48 6.48 6.48 6.48 - - -
Settlement (S) 3x3 §5.29 00.1 95.66 101.27 - - -
NBC 4x4 40.69 42.63 44.57 46.51 278.01 | 329.22 | 383.54
SBC 4x4 13.56 14.21 14.86 15.5 92.67 109.74 | 127.85
C for sattlement of 40mm 4x4 4. 4.86 4.86 4.86 - - -
Settlement (S) 4x4 11158 | 1 693 | 12228 | 12754 - - -
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Bearing Capacity as per IS 6403:1981

(BH-11) ( Depth =1m)

Depth (D) 1 1 1 1
Width (B) 1 2 3 4
Bulk Dencit (y) 1.9 1.9 1.9 1.9
C 5 5 5 5
@ 0 0 0 0
w 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.003S% 0.0039 0.0039 0.0039
Nc 5.14 514 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
1.2 1.1 1.07 1.05
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
bq=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1
Tan(45+@ /2) 1 1 1
ic, iq & iy 1 1 1
Submarged Dencit (y') 0.9 0.9 0.9 0.9
CN, s.d,.i, 40.09 36.75 35.75 35.08
v’ D.(Ng-1).s..d.i, 0 0 0 0
0.5.y.B.Ny.s, d i, W’ 0 ] 0 0
NBC 40.09 36.75 35.75 35.08
[ SBC 13.36 12.25 11.92 11.69
.ommended tor
sattlement of 40mm 13.36 10.47009 6.98 5.24
For Settlement
Sattlement Factor ( As per Fig 9
of 1S 8009 (Part-1) 1976 0 0 0
Settlement {S) 25.52 46.8 68.31 89.32
AP = [SBC x Footing Size)/{width
of Foundation +Layer Depth}#2 = 4.36 4.00 3.89 382
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981

(B -11) ( “epth =2m)

Depth (D) 2 2 2 2
Width (B) 1 2 3 4
Bulk Dencit (y) 1.9 19 1.9 1.5
C 5 5 5 5
[ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0039 0.0039 0.003% 0.0039
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 14 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
Dqg=Dy 1 1 1 1
Dg=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan(45+9 /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.9 0.9 0.9 0.9
C.N_ s.d, i, 46.77 40.09 37.75 36.75
v’ D.(Ng-1).5,.d,.i, 0 0 0 0
0.5. y.B.Ny.s, d, i, W’ 0 0 0 0
NBC 46.77 40.09 37.75 36.75
. 9 15.59 13.36 12.58 12.25
Recommended SBC for 15.59 10.47022| 6.98 5.24
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9
of IS 009 (Part-l) 1976 0 0 0
Settlement (S) 29.78 51.04 72.09 93.6
AP = {SBC x Footing Size}/{width
of Foundation +Layer Depth)*2 = 209 4.36 411 4.00
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per s 6403:1981 (BH-11) ( Depth =3m)
Depth (D) 3 3 3 3
Width (B) 1 2 3 4
Bulk Dencit [y} 1.92 1.92 1.92 1.92
C 6.2 6.2 6.2 6.2
@ 0 0 0 0
w 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0043 0.0043 0.0043 0.0043
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 13 1.3 1.3
Dc 16 1.3 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan{45+0 /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.92 0.92 0.92 0.92
C.N, s.d_.i, 66.29 53.86 49.71 47.64
7’ D.(Ng-1).54.d,.1, 0 0 0
0.5. y.B.Ny.s, d, i, W’ 0 0 0 0
NBC 66.29 53.86 49.71 47.64
SBC 221 17.95 16.57 15 8
Recommended SBC for 18.99 9.50 6.33 475
sattlement of 40mm
For Settlement
Sattlement Factor (-As per Fig 9 0 0 0 0
of IS 8009 (Part-I) 1976
Settlement (S) 46.55 75.61 104.7 133.78
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)?2 = 722 286 241 519
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = {1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6 4:1981

( -11) ( Depth =4m)

Depth (D} 4 4 4 4
Width ( 1 2 3 4
Bulk Dencit (y) 1.92 1.92 1.92 1.92
C 6.2 6.2 6.2 6.2
@ 0 0 0 0
w 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0043 0.0043 0.0043 0.0043
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
D¢ 1.8 1.4 1.27 1.2
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, ig & iy 1 1 1 1
Submarged Dencit (y') 0.92 0.92 0.92 0.92
C.N_ s.d,.i, 74.57 58 52.61 49.71
7’ D.(Ng-1).5,.d.i, 0 0 0 0
0.5. y.B.Ny.s, d, i, W’ 0 0 0
NBC 74.57 58 52.61 49.71
: 24 6 19.33 17.54 16.57
Recommended SBC for
18.99 9.50 6.33 4.75
sattlement of 40mm
.or Settlement
Sattlement Factor { As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 52.36 81.42 110.82 139.59
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth}~2 = 8.12 6.31 273 241
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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aring Capacity as per » 6403:1981

( -4) (Depth =5m)

Depth (D) 5 5 5 5
Width (B) 1 2 3 4
Bulk Dencit (y) 1.92 1.92 1.92 1.92
C 6.2 6.2 6.2 6.2
¢ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
m, 0.0043 0.0043 | 0.0043 | 0.0043
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 2 1.5 1.33 1.25
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.5 1.25 1.17 1.13
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan{45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.92 0.92 0.92 0.92
C.N_ s.d,.i, 82.86 62.14 55.1 51.79
v’ D.(Ng-1).5,.d,.1, 0 0 0 0
0.5.v.B.Ny.s d,i, W’ 0 0 0 0
N . 82.86 62.14 55.1 51.79
SBC 27.62 20.71 18.37 17.26
Recommended SBC for
18.99 9.50 6.330663 | 4.747954
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 5 0 0 0
of IS 8009 {Part-1) 1976
Settlement (S) 58.17 87.24 116.07 145.41
* = {SBC x Footing Size)/(w’
of Foundation +Layer Depth)A2 = 9.02 6.76 6.00 564
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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earing Capacity as per 1S 6403:1981

( -11) ( Depth =6m)

Depth (D) 6 6 6 6
Width 1 2 3 4
Bulk Dencit (y) 1.92 1.92 1.92 1.92
C 6.2 6.2 6.2 6.2
2 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0043 0.0043 0.0043 0.0043
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 2.2 1.6 1.4 1.3
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dg=Dy 1.6 1.3 1.2 1.15
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 - 1 1 i
Submarged Dencit {y'} 0.92 0.92 0.92 0.92
C.N, s.d,.i, 91.14 66.29 58 53.86
7’ D.(Ng-1).54.d,.i, 0 0 0 0
0.5.7.B.Ny.s,d, i, W’ 0 0 0 0
NBC 91.14 66.29 58 53 6
SBC 30.38 22.1 19.33 17.95
Recommended SBC for
18.99 9.50 6.33 4,75
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 009 (Part-1) 1976
Settlemc t (9) 63.98 93.09 122.13 151.22
AP = (SBC x Footing Size)/{width
of Foundation +Layer Depth)"2 = 2.92 722 6.31 586
H {1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as

er IS 64 +:1981

(BH-1 ) ( Depth =Tm)

Depth (D) 7 7 7 7
Width { i 2 3 4
Bulk Dencit (y) 1.92 1.92 1.92 1.92
C 6.2 6.2 6.2 6.2
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
m, 0.0043 0.0043 0.0043 0.0043
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 2.4 1.7 1.47 1.35
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.7 1.35 1.23 1.18
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan{45+@ /2) 1 1 1 i
ic, iq & iy 1 1 1 1
Submarged Dencit {y') 0.92 0.92 0.92 0.92
C.N,_s.d_.i, 99.43 70.43 60.9 55.93
7’ D.(Ng-1).8,.d.i, 0 0 0 0
0.5.v.B.Ny.s, d, i, W’ 0 0 0
NBC 99.43 70.43 60.9 55.93
SBC 33.14 23.48 20.3 18.64
Recommended SBC for
sattlement of 40mm 18.99 9.50 6.33 4.75
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 ' i " “
Settlement (S) 69.8 98.9 128.26 157.03
AP = (SBC x Footing Size)/(width 10.82 67 6.63 6.09
of Foundation +Layer Depth)"2 = ’ ’ ’ ’
H({1.5xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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SBC & Settlement Summary of BH-11

Depth (D) 1 2 3 4 5 7
Footing Size
NBC 1x1 40.09 46.77 66.29 74.57 82. 91.14 o3
SBC 1x1 1336 15.59 221 24 .86 27.62 30.38 33.14
T for sattlement of 40mm 1x1 13.36 15.59 | 18.99033| 18.99; 18.99 18.99 18.99
Settlement (8) 1x1 25.52 29.78 6.55 52.36 58.17 63.98 69.8
NBC 2x2 36.75 40.09 53.86 58 62.14 29 70.43
SBC 2x2 12.25 13.36 17.95 19.33 20.71 22.1 2348
T - for sattlement of 40mm x2 1047 | 10.47022 | 9.496098 | 9.496438 50 9.50 9.50
Settlement (S) 2x2 46.8 51.04 75.61 81.42 87.24 93.09 98.9
NBC 3x3 35.75 37.75 49.71 52.61 55.1 58 60.9
SBC 3x3 11.92 12.58 16.57 17.54 18.37 933 20.3
BC for sattlement of 40mm 3x3 98 6.98 6.33 6.33 6.33 6.33 6.33
Settlement (S) 3x3 68.31 72.09 104.7 11082 | 11607 | 122,13 | 12826
NBC 4x4 35.08 36.75 47.64 4971 5179 53.86 55.93
SBC 4x 11.69 12.25 15.88 16.57 17.26 17.95 18 1
T for sattlement of Omm 4x4 5.24 5.24 5 4.75 4.75 75 4.75
Settlement (S) 4x4 86.32 93.6 1 3.78 139.59 145.41 151.22 157.03
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Bearing Capacity as per IS 6403:1981

(BH-12) ( Depth =Lm)

Depth (D) 1 1 1 1
Width (8) 1 2 3 4
Bulk Dencit {y) 1.91 1.91 1.91 1.91
C 5.2 5.2 5.2 5.2
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0041 0.0041 0.0041 0.0041
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.2 1.1 1.07 1.05
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan{45+@ /2) 1 1 1 i
ic, iq & iy 1 1 1 1
Submarged Dencit {y') 0.91 0.91 0.91 0.91
C.N, s.d,.i, 41.7 38.22 37.18 36.48
v’ D.(Ng-1).5,.d,.i, 0 0 0 0
0.5. v.B.Nys, d i W’ 0 0 0 0
NBC 41.7 38.22 37.18 36.48
SBC 13.9 12.74 12.39 12.16
Recommended 5 .. for
sattlement of 40mm 13.9 9.95896 6.64 498
For Settlement
Sattlement Factor { As per Fig 9
of IS 8009 {Part-1) 1976 0 0
Settlement (S) 2791 51.17 74.64 97.68
AP = (SBC x Footing Size)/{width
of Foundation +Layer Depth)*2 = 4.54 4.16 4.05 3.97
H{1.5xB) 1500 3000 4500 6000
Layer Depth = {1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981

(BH-12) ( Depth =2m)

Depth (D) 2 2 2 2
Width (B) 1 2 3 4
Bulk Dencit {y) 1.91 1.91 1.91 1.91
C 5.2 5.2 5.2 5.2
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
my, 0.0041 0.0041 0.0041 0.0041
N¢ 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.4 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
Dqg=Dy 1 1 1 1
Dg=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan{45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.91 0.91 0.91 0.91
C.N, s,.d, i, 48.64 41.7 39.26 | 38.22
7T’D.(Ng-1).s..d,.i; 0 0 0 0
0.5. y.B.Ny.s, d, i, W’ 0 0 0 0
N - 48.64 41.7 39.26 38.22
SBC 16.21 13.9 13.09 12.74
Recommended SBC for
sattlement of 40mm 16.21 9.958304 6.64 4,98
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-I) 1976 0 0 0
Settlement (S) 32.55 55.83 78.86 102.34
AP = (SBC x Footing Size)/{width
of Foundation +Layer " "h)n2 J 5:29 4.54 4.21 416
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981

(F -12) ( Depth =3m)

Depth (D) 3 3 3 3
Width { 1 2 3 4
Bulk Dencit {y) 1.93 1.93 1.93 1.93
C 6.3 6.3 6.3 6.3
@ 0 0 0 0
w' 0.5 0.5 0.5 05
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0045 0.0045 0.0045 0.0045
Nc 5.12 5.14 5.14 5.14
; 1 1 1 1
Ny 1] 0 0 0
Sc 1.3 1.3 1.3 13
Dc 16 1.3 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.93 0.93 0.93 0.93
C.N, s.d,.i, 67.35 54.73 50.52 48.41
v’ D.(Ng-1).8,.d,.1, 0 0 0 0
0.5. y.B.Ny.s, d, i, W’ 0 0
NBC 67.35 54,73 50.52 48.41
SBC 22.45 18.24 16.84 16.14
Recommended SBC for
18.15 9.07 6.05 4.54
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 {Part-1) 1976
Settlement (S) 49.48 80.4 111.35 142.3
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 7.33 596 250 521
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = {1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981

{

-~ 2) ( Depth =4m)

Depth (D) 4 4 4 4
Width (B) 1 2 3 4
Bulk Dencit (y) 1.93 1.93 1.93 1.93
C 6.3 6.3 6.3 6.3
@ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0045 0.0045 0.0045 0.0045
Nc¢ 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 i.3
Dc 1.8 1.4 1.27 1.2
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dqg=Dy 1 1 1 1
Tan{45+@ /2) 1 1 1 1
ic, ig &iy 1 1 1 1
Submarged Dencit (y') 0.93 0.93 0.93 0.93
C.N,_ s.d,.i, 75.77 58.94 53.46 50.52
v’ D.(Ng-1).5,.d,.i, 0 0 0
0.5.v.B.Ny.s d,i, W’ 0 0 0 0
NBC 75.77 58.94 53.46 50.52
s . 25.26 19.65 17.82 16.84
Recommended SBC for 18.15 9.07 6.05 454
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 9 0 0
of IS 19 (Part-1) 1976
Settlement (S) 55.68 b2 117.83 148.47
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 8.25 6.42 282 550
H{1.5x 1500 - 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(F -12) ( Depth =5m)

Depth (D) 5 5 5 5
Width (B) 1 2 3 4
Bulk Dencit {y) 1.93 1.93 1.93 1.93
C 6.3 6.3 6.3 6.3
9 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
m, 0.0045 0.0045 | 0.0045 | 0.0045
Nc¢ 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 1.3 1.3 1.3 1.3
Dc 2 1.5 1.33 1.25
Sq 1.2 1.2 1.2 1.2
Dqg=Dy 1 1 1 1
Dg=Dy 1.5 1.25 1.17 1.13
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan{45+@ /2} 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.93 0.93 0.93 0.93
C.N_ s..d,.i, 84.19 63.14 55.99 52.62
Y'D.(Ng-1).5,.d,.1, 0 0 0 0
0.5.y.B.Ny.s, d, i, W’ 0 0 0 0
' NBC 84.19 63.14 55.99 52.62
SBC 28.06 21.05 18.66 17.54
Recommended SBC for 18.15 9.07 | 6.049603 | 4.5369
sattlement of 40mm
For Settlement
Sattlement Factor { As per Fig 9 0 0 0 0
of IS 8009 (Part-I) 1976
Settlement (S) 61.85 92.79 123.38 154.64
AP ={ C x Footing Size)/{width
of Foundation +Layer Depth)*2 = 3.16 687 6.09 273
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3

Page 114



searing Capacity as per IS 6403:1981

( -12)( ept =6m)

Depth (D) 6 6 6 6
Width ) 1 2 3 1
Bulk Dencit (y) 1.93 1.93 1.93 1.93
C 6.3 6.3 6.3 6.3
1) 0 0 0 0
W 0.5 0.5 0.5 0.5
FOS 3 3 3 3
m, 0.0045 0.0045 0.0045 0.0045
Nc 5.14 5.14 5.14 514
Nq 1 1 1 1
Ny 0 0 0 0
Se 13 1.3 13 1.3
Dc 2.2 1.6 1.4 13
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.6 1.3 1.2 1.15
Sy 0.8 0.8 0.8 0.8
Dqg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq iy 1 1 1 1
Submarged Dencit (y') 0.93 0.93 0.93 0.93
C.N_ s..d_.i, 92,61 67.35 58.94 54.73
7’ D.(Ng-1).8,.d,.i, 0 0 0 0
0.5.y.B.Ny.s, d, i, W’ 0 0 0
N > 92.61 67.35 58.94 54.73
SBC 30.87 22.45 15.65 18.24
Recommended SBC for
18.15 9.07 6.05 4,54
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 {Part-1) 1976 i i i )
Settlement (S) 68.04 98.96 129.93 160.81
AP = {SBC x Footing Size}/{width
of Foundation +Layer Depth)*2 = 10.08 7.33 642 2.96
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B}/2 0.75 1.5 2.25 3
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Bearing Capacity as per IS 6403:1981  (BH-12) ( Depth =7m)
Depth {D} 7 7 7 7
Width (B) 1 2 3 4
Bulk Dencit {y) 1.8 1.8 1.8 1.8
C 0 0 0 0
& 35 35 35 35 [Note: - The weathered rock or shale may be
w 0.5 0.5 0.5 0.5 treated as soil [Refer IS 12070, Clause 7.1].
FOS 3 3 3 3 From literature we know that C and @ value
N Value >100 >100 >100 >100  |of rock specimen ranges from C=23.5to 17.5
Nc 46.12 48.12 46.12 46,12 |MPa and D seldom less than 40° [Refer
Ng 33.3 33.3 333 33.3  |Bowles, J.E., Foundation Analysis and
Ny 48.03 48.03 48.03 48.03  |Design, Sth Edition, pp-278] as the rock in
Sc 1.3 1.3 1.3 13 the present case is weathered, cohesion will
De 3.69 2.34 1.9 1.67  |not be there. So, considering rock quality
sq 1.2 1.2 1.2 1.2 and to be on the safer side, use, C = 0.00 t/m2
Dg=Dy 1 1 1 1 & ©=35]
Dg=Dy 2.34 1.67 1.45 1.34
Sy 0.8 0.8 0.8 0.8
Dqg=Dy 2.34 1.67 1.45 1.34
Tan{45+( /2) 1.92 1.92 1.92 1.92
ic, ig & iy 1 1 1 1
Submarged Dencit (y') 0.8 0.8 0.8 0.8
C.N, sed,.i; 0 [ 0 a
¥’ D.(Ng-1).55.d i, 507.91 362.48 314.73 290.86
0.5. y.B.Ny.s, d, i, W’ 40.46 57.75 75.21 92.68
NBC 548.37 420.23 389.94 383.54
SBC 182.79 140.08 129.98 127.85
Recommended SBC for
sattlement of 40mm i i i i
For Settlemen
Sattlement Factor { As per Fig 9 of]
IS 8009 {Part-1} 1976 ) ) ) )
Settlement (S) - - - -
AP = {SBC x Footing Size}/{width
of Foundation +Layer Pepth)A2 = i i i i
H{1.5 x B) 1500 3000 4500 5000
Layer Depth = (1.5 x B}/2 0.75 1.5 2.25 3
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SBC & Settlement Summary of BH-12

Depth (D) 1 2 3 4 5 6 7
Footing Size

NBC 1x1 41.7 48.64 67.35 75.77 84.1 2.61 548.37

SBC 1x1 13.9 16.21 22.45 25.26 28.06 30.87 182,79
BC for sattlement of 40mm 1x1 13.9 16.21 | 18.14875| 18.146551 18.15 18.15 -
Settlement (S) 1xt1 27.91 32.55 9.48 35.68 61.85 68.04 -

N? 2x2 3822 41.7 54.73 58.94 63.14 67.35 20.23

SBC 2x2 12.74 13.9 18.24 19.65 21.05 ‘2.5 140.08
' for sattlement of 40mm 2x2 9.96  |9.958804] 9.074627 | 9.074117| 9.07 9.07 -
Settlement (S) 2 2 51.17 35.83 80.4 86.62 92.79 98.96 -

N7 Ix3 37.18 39.26 30.52 53.46 55.99 58.94 389.94

SBC 3x3 12.39 13.09 16.84 17.82 18.66 19.65 129.98
© ' for sattlement of 4¢mm 3x3 6.64 6.64 6.05 6.03 6.05 6.05 -
Settlement (S) 3x3 74.64 78.86 11135 | 117.83 | 12338 | 12993 -

NT 4x4 36.48 38.22 48.41 50.52 52.62 54.73 383.54

SB 4x4 12.16 12.74 16.14 16.84 17.54 18.24 127.85
o for sattlement of 40mm 4x4 98 498 4.54 4.54 454 4.54 -
Settlement (S) 4x%x4 97.68 102.34 1423 148.47 | 154.64 | 160.81 -
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A.6.0 USE OF PILE FOUNDATION:

Bored cast in-situ piles are preferred due to typical geological formation, availability
of construction agencies; ease of construction and less sound pollution.
While calculating the pile capacity, let us assume that,

a) Cutofflevelisat2.0 m

b) Pile capacities shall be ascertained by approved method (IS 2911 (Part

1/Sec 2):2010).
c) Assumed Grade of Concrete = M25
d) Diameter of pile used = 600mm.

Sample Calculation of Safe Vertical Pile Capacity around BH-1 [As per IS 2911
(Part 1/Sec 2) : 2010]
Pile embedment depth = 10 m.

Diameter of pile = 600 mm.

Socket Length Considered in Calcualtion = 3Npte:Socket length can be provided
shorter than the recommended value, depending on the design requirement for Pile
capacity]

Sample vertical pile capacity has been estimated considering average layer

stratification as per Sub- Soil Profile Clause 4.1 in the Report

Design Strength Parameters:

STRATUM-I

Considering the lab result and subsoil condition,

Use design ¢ = 5.4 t/fmand® = .

Submerged Density=0.91

Also usego = 0.85 (As C= 5.4 t/A) (IS 2911 (Part 1/ Sec 2) : 2010, P-11, Fig. 2
Variation ofa with C;) Length of shaft= 5 m(As Cut off length = 2.0m)

STRATUM-II:

Note:Since the RQD for this layer is nil, the rock samples Recovered are fractured
and unsuitable for testing. Therefore, the compressive strength and shear capacity of
this layer are estimated based on rock test results from samples collected from
subsequent layers. This estimation is further supported by visual identification of the
mineralogical structure and physical examinations, such as breakability, strength,

Submitted ByP K Dutta & Co.

Page 118



Client: Assam Electricity Grid Corporation Limited.
Project: Geo Technical Investigation Report for Constructida new 400/132kV
Grid Sub-Station at Umrangsho along with Associdtethsmission System at Dima
Hasao district, Assam.

22

and penetration (Ref. to Fig. 3 of IS 2911-1-2, &aB), performed on the fractured
rock obtained from this layer.

Compressive strength of the Rock is assumed,as,140 tonne/m2,

Note:- According to Mohr-Coulomb failure theory,an unconfined compression test
- O=2Cy

Hence, ¢ = 70 tonne/m

Nc= 9 (Recommended value)

a =0.9 (Recommended)

The ultimate vertical pile capacity of bored castsitu RCC pile in soil may be
estimated using the formula as given below:
Qu = [Ki X Poi x tam; X Ag]/Fs + CuxNXmxB/4Fst+ axCuXmxBXL/Fs
CuxNXnxB%4F;is end bearing of Stratum-Ill ( Ref. Cl 6.3.1.1nda
6.3.2 Annex-B-8 page 13 of IS 2911 (Part-1/sec2®)10 (Pile in soft/ weathered
rock)
axCyXnxBXxL/Fs is end bearing of Stratum-IIl ( Ref. Cl 6.3.1.and
6.3.2 Annex-B-8 page 13 of IS 2911 (Part-1/sec2®10 (Pile in soft/ weathered
rock)
where, Q = Ultimate vertical load carrying capacity of R@ored pile,
Ki = Co-efficient of earth pressure fhlayer.
B = Mean effective overburden pressure'biiyer.
& = Angle of wall friction between pile and stof the " layer.
Ai = Surface area of pile shaft filayer = x D x L
Cu = Shear strength of rock below the base of pile
N. = Bearing capacity factor taken as 9
D = Dia of pile in meter
Fs= Factor safety taken 3
a = 0.9 (recommended value)
Cu2 = Average shear strength of rock in the socketadth pile
L = Length of pile in respectiveasum,

Calculation of Safe Skin Frictional Resistance:

Stratum-1: (Layer 2 m depth to - 7.00 m depth)

As Cut off length = 2.0m

ai= 0.85

Effective thickness =5 m.

Cus= 5.4t/m. (Avg. value has been taken for calculation)
As =1x0.6x5= 9.42

Where, D = 0.6 m. and Shaft length = 5m.

Ultimate Skin Frictional Resistance = (0.85x5.4%9.4 43.24 t
Permissible skin friction resistance = 43.24/3=414.

Stratum-11: (Layer — 7.00 m depth to - 10.00 m de¢pt

Adhesion factorg=0.9 (Recommended by 1S-2911-1-2)

Note:- According to Mohr-Coulomb failure theory,an unconfined compression test
- 0=2Cy

Submitted ByP K Dutta & Co.
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Shear Strength Capacity along the socket length7@ tonne/r (Ref. to Fig. 3 of IS
2911-1-2, Annex-B)

(0XCyXTIXBXL)/F

Dia. of the pile shaft, d= 0.6m

Length of the Socket, L=3.0 m

Factor of Safety, & 3

As = (3.14x0.6x3.0) = 5.65 M

Ultimate Skin Frictional Resistance along the Sotlength = (0.9x70x5.65) tonne =
356t

Factor of Safety, & 3

Safe Frictional Resistance =356/3 = 119t

Calculation of Safe End Bearing Resistance:

A, =3.14 x (0.6Y4 = 0.2826 M

D = Dia of pile 0.6 meter

Fs= Factor safety taken 3

Cu=Shear strength at the base of the foundatio® tn?

Nc= 9 [Taken from fig.1 of ANNEX-B of IS 2911-1-1G20)]
(CuxNXTTXB?/4)/Fs

Ultimate End Bearing Pressure = (70x9X0.2826) = Iif8 (Restricted to 500 t/fi
Factor of Safety, & 3

Hence, Safe End Bearing Resistance of the Pile8#317 59 t/nf
Safe vertical capacity of Pile = (14.41+119+59)192.41 t
Recommended vertical capacity of the Pile = 184 t

Calculation of Uplift capacity of pile:
So, as per IS 2911(Part 1 /Sec 2):2010, Clausg 6.3.

Self weight of the pile (W = AXLXY
= 0.2826x10x25 = 70.65KI81 (including cut off 2 m,
Y=25kN/m? as per IS 456)
=7.20t
Safe uplift capacity of pile = Safe skin frictioh, /2
HO+14.41)/2+7.20 = 73.91 t =74 t

Recommended uplift capacity of pile =65t

Submitted ByP K Dutta & Co.
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BH-1
Depth of Pile ( 10 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-I1I STRATUM-IV
2 7 7 7
Shaft Length 7 7 7 7
5 0 0 0
CValue 5.4 0 0 0
® Value 0 0 0 0
o 0.85 0 0 0
Ki 0 0 0 0
Diaof Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.91 0.00 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 2.275 4.55 4.55 4.55
As (7 x dia x tickness) 3.925 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 18.02 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Perml&ableskln friction 6.01 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 3.00

Theallowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cuz*aBL/Fs

0. = Adhesion factor 0.9 Asper IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 140 1S-2911-1-2: 2010, P-13, FIG - 3
C (T/m?) 70
B 0.25
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 2.36
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 148 [a*cu2*nBL/Fs]
Safe Frictional Resistance 49
Nc 9 As per IS - 2911-1-2:2010, P-13,
Ap =nBY4 0.049
Factor of Safety (Fs) 3 Asper IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 31 [cul *Nc*nB?/4]/Fs
Safe End Bearing Ressistance (t) 10
Safe Vertical Capacity of pile (t) 66
Sdif Weight of Pile 195 ZVSVGp)) = ApxLxY¢/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 29
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BH-1
Depth of Pile ( 10 mincluding 2 m Cut offf length)
STRATUM-| STRATUM-II STRATUM-II1 STRATUM-IV
2 7 7 7
Shaft Length 7 7 7 7
5 0 0 0
CValue 5.4 0 0 0
O Value 0 0 0 0
o 0.85 0 0 0
Ki 0 0 1 1
Diaof Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.91 0.00 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 2.275 455 455 4.55
As (m x dia x tickness) 4.71 0 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 2162 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Perml&ableskln friction 701 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 3.60

Theallowable load on the pile (

Qa) = cu*Ne*nB*4Fs+ a*cu2*nBL/Fs

o = Adhesion factor 0.9 Asper IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 140 IS-2911-1-2: 2010, P-13, FIG - 3
C (T/mp) 70
B 0.3
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 2.83
Factor of Safety (Fs) 3 Asper IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 178 [a*cu2*nBL/Fs]
Safe Frictional Resistance 59
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB¥4 0.071
Factor of Safety (Fs) 3 Asper IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 45 [cul *Nc*nB?/4]/Fs
Safe End Bearing Ressistance (t) 15
Safe Vertical Capacity of pile (t) 81
Slf Weight of Pile 1.80 2\75&/6;))) = ApxLxY'c/9.81 (including cut off 2 m, Y'=25kN/m3 as per IS
Safe Uplift capacity of Pile 35
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BH-1
Depth of Pile (10 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-I1I STRATUM-IV
2 7 7 7
Shaft Length 7 7 7 7
5 0 0 0
CValue 5.4 0 0 0
® Value 0 0 0 0
o 0.85 0 0 0
Ki 0 0 1 1
Diaof Pile 0.4 04 0.4 0.4
Bulk Dencity (Submarged) 0.91 0.00 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 2.275 4.55 4.55 4.55
As (m x dia x tickness) 6.28 0 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 2883 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Paml&ﬁbleskln friction 961 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 4.80

Theallowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cuz*aBL/Fs

o, = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 140 1S-2911-1-2: 2010, P-13, FIG - 3
C(Tin?) 70
B 0.4
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = n*B*L (m?) 3.77
Factor of Safety (Fs) 3 Asper IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 237 [a*cu2*nBL/Fs]
Safe Frictional Resistance 79
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB¥4 0.126
Factor of Safety (Fs) 3 Asper IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 79 [cul *Nc*nB?4]/Fs
Safe End Bearing Ressistance (t) 26
Safe Vertical Capacity of pile (t) 115
Slf Weight of Pile 320 2\75&/6;))) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 48
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BH-1
Depth of Pile (10 m including 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 7 7 7
Shaft Length 7 7 7 7
5 0 0 0
CVaue 54 0 0 0
@ Value 0 0 0 0
o 0.85 0 0 0
Ki 0 0 1 1
Diaof Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.91 0.00 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 2.275 4.55 455 455
As (n x dia x tickness) 7.85 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 36.03 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 1201 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 6.01

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 09 Asper |IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 140 IS-2911-1-2 : 2010, P-13, FIG - 3
C(TIm2) 70
B 0.5
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 471
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 297 [o*cu2*nBL/Fs]
Safe Frictional Resistance 99
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.196
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 124 [cul *Nc*nB?/4]/Fs
Safe End Bearing Ressistance (t) 41
Safe Vertical Capacity of pile (t) 152
Self Weight of Pile 5.00 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 60
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BH-1
Depth of Pile (10 m including 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 7 7 7
Shaft Length 7 7 7 7
5 0 0 0
CVaue 54 0 0 0
@ Value 0 0 0 0
o 0.85 0 0 0
Ki 0 0 0 0
Diaof Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.91 0.00 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 2.275 4.55 455 455
As (n x dia x tickness) 9.42 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 4324 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 14.01 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 7.21

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 140 IS-2911-1-2 : 2010, P-13, FIG - 3
C (T/m?) 70
B 0.6
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 5.65
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 356 [o*cu2*nBL/Fs]
Safe Frictional Resistance 119
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.283
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 178 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 59
Safe Vertical Capacity of pile (t) 192
Self Weight of Pile 720 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 74
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BH-1

Depth of Pile (10 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
Safe vertical
. : 66 81 115 152 192
capacity of Pile
Safe Uplift capacit
P Pl o 35 48 60 74

of Pile
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BH-2
Depth of Pile (10 mincluding 2 m Cut offf length)
STRATUM-| STRATUM-I| STRATUM-II STRATUM-IV
2 4.5 4.5 4.5
Shaft Length 4.5 4.5 4.5 4.5
25 0 0 0
55 0 0 0
0 0 0 0
0.85 0 0 0
0 0 0 0
Diaof Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.92 0.00 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
1.15 2.3 23 2.3
As (m x dia x tickness) 1.9625 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) .17 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 0.00 0.00
Permisgble skin friction 3.06 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 153
Theallowable load on the pile (Qa) = Cur*Ne*nB%/4Fs+ a*cu2*nBL/Fs
o, = Adhesion factor 09 Asper IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 154 IS-2911-1-2: 2010, P-13, FIG - 3
C (T/m?) 77
B 0.25
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 2.36
Factor of Safety (Fs) 3 Asper IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 163 [o*cu2*nBL/Fs]
Safe Frictional Resistance 54
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nBY4 0.049
Factor of Safety (Fs) 3 Asper IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 34 [cul *Nc*nB¥4]/Fs
Safe End Bearing Ressistance (t) 11
Safe Vertical Capacity of pile (t) 69
Soif Weight of Pile 195 El\;\g) = ApxLxY'¢/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 30
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BH-2
Depth of Pile (10 m including 2 m Cut offf length)
STRATUM-| STRATUM-I| STRATUM-I 11 STRATUM-IV
2 45 45 45
Shaft Length 45 45 4.5 4.5
25 0 0 0
CVaue 55 0 0 0
@ Value 0 0 0 0
o 0.85 0 0 0
Ki 0 0 0 0
Diaof Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.92 0.00 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3
As (n x dia x tickness) 2.355 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 11.01 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 367 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 1.83

The allowable load on the pile (Qa) = Cu1*Ne*aB*/4Fs+ a*cu2*aBL/Fs

o = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 154 1S-2911-1-2: 2010, P-13, FIG - 3
C (T/m?) 7
B 0.3
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 2.83
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 196 [o*cu2*nBL/Fs]
Safe Frictional Resistance 65
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.071
Factor of Safety (Fs) 3 Asper 1S - 2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 49 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 16
Safe Vertical Capacity of pile (t) 85
Self Weight of Pile 1.80 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 36
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BH-2
Depth of Pile (10 m including 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 45 4.5 45
Shaft Length 45 45 4.5 4.5
25 0 0 0
CVaue 55 0 0 0
@ Value 0 0 0 0
o 0.85 0 0 0
Ki 0 0 0 0
Diaof Pile 0.4 0.4 04 0.4
Bulk Dencity (Submarged) 0.92 0.00 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3
As (n x dia x tickness) 3.14 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 14.68 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 489 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 2.45

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 154 IS-2911-1-2 : 2010, P-13, FIG - 3
C(T/m2) "
B 0.4
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 3.77
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 261 [o*cu2*nBL/Fs]
Safe Frictional Resistance 87
Nc¢ 9 Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.126
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 87 [cul *Nc*nB%/4]/Fs
Safe End Bearing Ressistance (t) 29
Safe Vertical Capacity of pile (t) 121
Self Weight of Pile 320 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 49
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BH-2
Depth of Pile (10 m including 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 45 4.5 45
Shaft Length 45 45 4.5 4.5
25 0 0 0
CVaue 55 0 0 0
@ Value 0 0 0 0
o 0.85 0 0 0
Ki 0 0 0 0
Diaof Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.92 0.00 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3
As (n x dia x tickness) 3.925 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 18.35 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permi ssgbleskm friction 6.12 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 3.06

The allowable load on the pile (Qa) = Cu1*Nc*aB*/4Fs+ a*cu2*aBL/Fs

o, = Adhesion factor 09 Asper |IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 154 IS-2911-1-2 : 2010, P-13, FIG - 3
C(T/m?) ”
B 0.5
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 471
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 326 [o*cu2*nBL/Fs]
Safe Frictional Resistance 109
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.196
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 136 [cul *Nc*nB?/4]/Fs
Safe End Bearing Ressistance (t) 45
Safe Vertical Capacity of pile (t) 160
Self Weight of Pile 5.00 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 62
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BH-2
Depth of Pile (10 m including 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 45 4.5 45
Shaft Length 45 45 4.5 4.5
25 0 0 0
CVaue 55 0 0 0
@ Value 0 0 0 0
o 0.85 0 0 0
Ki 0 0 0 0
Diaof Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.92 0.00 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3
As (n x dia x tickness) 471 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 2202 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 734 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 3.67

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 154 IS-2911-1-2 : 2010, P-13, FIG - 3
C (T/m?) 7
B 0.6
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = t*B*L (m?) 5.65
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 392 [o*cu2*nBL/Fs]
Safe Frictional Resistance 131
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.283
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 196 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 65
Safe Vertical Capacity of pile (t) 203
Self Weight of Pile 720 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 76
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BH-2

Depth of Pile (10 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
Safe vertical
. : 69 85 121 160 203
capacity of Pile
Safe Uplift capacit
P P30 36 49 62 76

of Pile
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BH-3
Depth of Pile (10 m including 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 35 35 35
Shaft Length 35 35 35 35
15 0 0 0
CVaue 53 0 0 0
@ Value 0 0 0 0
o 0.85 0 0 0
Ki 0 0 0 0
Diaof Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.9 0.00 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 0.675 135 1.35 135
As (n x dia x tickness) 1.1775 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 5.30 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permi ssgbleskm friction 177 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 0.88

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o = Adhesion factor 0.9 Asper IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 154 IS-2911-1-2 : 2010, P-13, FIG- 3
C(T/m? 77
B 0.25
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 2.36
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 163 [o*cu2*nBL/Fs]
Safe Frictional Resistance 54
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB*4 0.049
Factor of Safety (Fs) Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 34 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 11
Safe Vertical Capacity of pile (t) 68
Sdf Weight of Pile 195 2\2761))) = ApxLxYc/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 29
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BH-3
Depth of Pile (10 m including 2 m Cut offf length)
STRATUM-| STRATUM-I| STRATUM-I 11 STRATUM-IV
2 35 35 35
Shaft Length 35 35 35 3.5
15 0 0 0
CVaue 53 0 0 0
@ Value 0 0 0 0
o 0.85 0 0 0
Ki 0 0 0 0
Diaof Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.9 0.00 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 0.675 1.35 1.35 1.35
As (n x dia x tickness) 1.413 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 6.37 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 212 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 1.06

The allowable load on the pile (Qa) = Cu1*Ne*aB*/4Fs+ a*cu2*aBL/Fs

o = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 154 IS-2911-1-2 : 2010, P-13, FIG - 3
C (T/m?) 7
B 0.3
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 2.83
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 196 [o*cu2*nBL/Fs]
Safe Frictional Resistance 65
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.071
Factor of Safety (Fs) 3 Asper 1S - 2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 49 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 16
Safe Vertical Capacity of pile (t) 84
Self Weight of Pile 1.80 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 36
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BH-3
Depth of Pile (10 m including 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 35 35 35
Shaft Length 35 35 35 3.5
15 0 0 0
CVaue 53 0 0 0
@ Value 0 0 0 0
o 0.85 0 0 0
Ki 0 0 0 0
Diaof Pile 0.4 0.4 04 0.4
Bulk Dencity (Submarged) 0.9 0.00 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 0.675 1.35 1.35 1.35
As (n x dia x tickness) 1.884 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 8.49 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permi ssgbleskm friction 283 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 1.41

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 154 IS-2911-1-2 : 2010, P-13, FIG - 3
C(T/m2) "
B 0.4
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 3.77
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 261 [o*cu2*nBL/Fs]
Safe Frictional Resistance 87
Nc¢ 9 Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.126
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 87 [cul *Nc*nB%/4]/Fs
Safe End Bearing Ressistance (t) 29
Safe Vertical Capacity of pile (t) 119
Self Weight of Pile 320 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 48
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BH-3
Depth of Pile (10 m including 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 35 35 35
Shaft Length 35 35 35 3.5
15 0 0 0
CVaue 53 0 0 0
@ Value 0 0 0 0
o 0.85 0 0 0
Ki 0 0 0 0
Diaof Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.9 0.00 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 0.675 1.35 1.35 1.35
As (n x dia x tickness) 2.355 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 1061 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 354 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 1.77

The allowable load on the pile (Qa) = Cu1*Nc*aB*/4Fs+ a*cu2*aBL/Fs

o, = Adhesion factor 09 Asper |IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 154 IS-2911-1-2 : 2010, P-13, FIG - 3
C(T/m?) ”
B 0.5
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 471
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 326 [o*cu2*nBL/Fs]
Safe Frictional Resistance 109
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.196
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 136 [cul *Nc*nB?/4]/Fs
Safe End Bearing Ressistance (t) 45
Safe Vertical Capacity of pile (t) 158
Self Weight of Pile 5.00 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 61
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BH-3
Depth of Pile (10 m including 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 35 35 35
Shaft Length 35 35 35 3.5
15 0 0 0
CVaue 53 0 0 0
@ Value 0 0 0 0
o 0.85 0 0 0
Ki 0 0 0 0
Diaof Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.9 0.00 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 0.675 1.35 1.35 1.35
As (n x dia x tickness) 2.826 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 12.73 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 424 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 212

The allowableload on the pile (Qa) = Cu1*Ne*aB*/4Fs+ a*cu2*aBL/Fs

o, = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 154 IS-2911-1-2 : 2010, P-13, FIG - 3
C (T/m?) 7
B 0.6
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = t*B*L (m?) 5.65
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 392 [o*cu2*nBL/Fs]
Safe Frictional Resistance 131
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.283
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 196 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 65
Safe Vertical Capacity of pile (t) 200
Self Weight of Pile 720 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 75
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BH-3

Depth of Pile (10 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
Safe vertical
. : 68 84 119 158 200
capacity of Pile
Safe Uplift capacit
P Pl o 36 48 61 75

of Pile
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BH-4
Depth of Pile (10 m including 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 7 7
Shaft Length 3 7 7 7
1 4 0 0
CVaue 53 6.4 0 0
@ Value 0 0 0 0
o 0.85 0.75 0 0
Ki 0 0 0 0
Diaof Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.91 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 0.455 2,77 4.63 4.63
As (n x dia x tickness) 0.785 314 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 354 15.07 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0.00 0.00 0.00 0.00
Permlssgbleskm friction 118 502 0.00 0.00
Resistance (t)
Uplift capacity of Pile 3.10

The allowable load on the pile (Qa) = Cu1*Ne*aB*/4Fs+ a*cu2*aBL/Fs

o = Adhesion factor 0.9 Asper IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 160 IS-2911-1-2 : 2010, P-13, FIG- 3
C(T/m?®) 80
B 0.25
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 2.36
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 170 [o*cu2*nBL/Fs]
Safe Frictional Resistance 57
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB*4 0.049
Factor of Safety (Fs) 3 Asper |S-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 35 [cul *Nc*nB?/4]/Fs
Safe End Bearing Ressistance (t) 12
Safe Vertical Capacity of pile (t) 74
Sdf Weight of Pile 195 2\2761))) = ApxLxYc/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 33
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BH-4
Depth of Pile (10 m including 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 7 7
Shaft Length 3 7 7 7
1 4 0 0
CVaue 53 6.4 0 0
@ Value 0 0 0 0
o 0.85 0.75 0 0
Ki 0 0 0 0
Diaof Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.91 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 0.455 2,77 4.63 4.63
As (n x dia x tickness) 0.942 3.768 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 4.24 18.0864 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 141 6.03 0.00 0.00
Resistance (t)
Uplift capacity of Pile 3.72

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 160 1S-2911-1-2: 2010, P-13, FIG - 3
C (T/m?) 80
B 0.3
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 2.83
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 203 [o*cu2*nBL/Fs]
Safe Frictional Resistance 68
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.071
Factor of Safety (Fs) 3 Asper 1S - 2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 51 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 17
Safe Vertical Capacity of pile (t) 92
Self Weight of Pile 1.80 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 39
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BH-4
Depth of Pile (10 m including 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 7 7
Shaft Length 3 7 7 7
1 4 0 0
CVaue 53 6.4 0 0
@ Value 0 0 0 0
o 0.85 0.75 0 0
Ki 0 0 0 0
Diaof Pile 0.4 0.4 04 0.4
Bulk Dencity (Submarged) 0.91 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 0.455 2,77 4.63 4.63
As (n x dia x tickness) 1.256 5.024 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 5.66 24.1152 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 189 8.04 0.00 0.00
Resistance (t)
Uplift capacity of Pile 4.96

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 0.9 Asper |IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 160 1S-2911-1-2: 2010, P-13, FIG - 3
C(T/m2\ 80
B 0.4
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 3.77
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 271 [o*cu2*nBL/Fs]
Safe Frictional Resistance 90
Nc¢ 9 Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.126
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 90 [cul *Nc*nB%/4]/Fs
Safe End Bearing Ressistance (t) 30
Safe Vertical Capacity of pile (t) 131
Self Weight of Pile 320 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 53

Page 141



BH-4
Depth of Pile (10 m including 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 7 7
Shaft Length 3 7 7 7
1 4 0 0
CVaue 53 6.4 0 0
@ Value 0 0 0 0
o 0.85 0.75 0 0
Ki 0 0 0 0
Diaof Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.91 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 0.455 2,77 4.63 4.63
As (n x dia x tickness) 157 6.28 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) o7 30144 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 236 10.05 0.00 0.00
Resistance (t)
Uplift capacity of Pile 6.20

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 09 Asper |IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 160 1S-2911-1-2: 2010, P-13, FIG - 3
C (T/m?) 80
B 0.5
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 471
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 339 [o*cu2*nBL/Fs]
Safe Frictional Resistance 113
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.196
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 141 [cul *Nc*nB?/4]/Fs
Safe End Bearing Ressistance (t) 47
Safe Vertical Capacity of pile (t) 173
Self Weight of Pile 5.00 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 68
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BH-4
Depth of Pile (10 m including 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 7 7
Shaft Length 3 7 7 7
1 4 0 0
CVaue 53 6.4 0 0
@ Value 0 0 0 0
o 0.85 0.75 0 0
Ki 0 0 0 0
Diaof Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.91 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 0.455 2,77 4.63 4.63
As (n x dia x tickness) 1.884 7.536 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 8.49 36.1728 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 283 12.06 0.00 0.00
Resistance (t)
Uplift capacity of Pile 7.44

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 160 1S-2911-1-2: 2010, P-13, FIG - 3
C (T/m?) 80
B 0.6
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = t*B*L (m?) 5.65
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 407 [o*cu2*nBL/Fs]
Safe Frictional Resistance 136
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.283
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 203 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 68
Safe Vertical Capacity of pile (t) 218
Self Weight of Pile 720 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 82
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BH-4

Depth of Pile (10 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
Safe vertical
. . 74 92 131 173 218
capacity of Pile
Safe Uplift capacit
R I 39 53 68 82

of Pile
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BH-5

Depth of Pile (9 mincluding 2 m Cut offf length)

STRATUM-| STRATUM-I| STRATUM-I 11 STRATUM-IV
2 7 7 7
Shaft Length 7 7 7 7
5 0 0 0
CValue 5.7 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.92 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 2.3 4.6 4.6 4.6
As (n x dia x tickness) 3.925 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 17.90 0.00 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0.00 0.00 0.00 0.00
Permi ssgbleskm friction 597 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 2.98

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

0. = Adhesion factor 0.9 Asper IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 160 IS-2911-1-2 : 2010, P-13, FIG- 3
C (T/m?) 80
B 0.25
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 2.36
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 170 [o*cu2*nBL/Fs]
Safe Frictional Resistance 57
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.049
Factor of Safety (Fs) 3 Asper |S-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 35 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 12
Safe Vertical Capacity of pile (t) 74

Self Weight of Pile

113 456)

(Wp) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS

Safe Uplift capacity of Pile

32
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BH-5
Depth of Pile (9 m including 2 m Cut offf length)
STRATUM-| STRATUM-I| STRATUM-I 11 STRATUM-IV
2 7 7 7
Shaft Length 7 7 7 7
5 0 0 0
CVaue 5.7 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.92 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 2.3 4.6 4.6 4.6
As (n x dia x tickness) 471 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 2148 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 716 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 3.58

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 160 1S-2911-1-2: 2010, P-13, FIG - 3
C (T/m?) 80
B 0.3
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 2.83
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 203 [o*cu2*nBL/Fs]
Safe Frictional Resistance 68
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.071
Factor of Safety (Fs) 3 Asper 1S - 2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 51 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 17
Safe Vertical Capacity of pile (t) 92
Self Weight of Pile 162 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 39
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BH-5
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 7 7 7
Shaft Length 7 7 7 7
5 0 0 0
CVaue 5.7 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.4 0.4 04 0.4
Bulk Dencity (Submarged) 0.92 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 2.3 4.6 4.6 4.6
As (n x dia x tickness) 6.28 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 28.64 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permi ssgbleskm friction 955 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 4.77

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 0.9 Asper |IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 160 1S-2911-1-2: 2010, P-13, FIG - 3
C(T/m2\ 80
B 0.4
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 3.77
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 271 [o*cu2*nBL/Fs]
Safe Frictional Resistance 90
Nc¢ 9 Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.126
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 90 [cul *Nc*nB%/4]/Fs
Safe End Bearing Ressistance (t) 30
Safe Vertical Capacity of pile (t) 130
Self Weight of Pile 288 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 53
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BH-5
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 7 7 7
Shaft Length 7 7 7 7
5 0 0 0
CVaue 5.7 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.92 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 2.3 4.6 4.6 4.6
As (n x dia x tickness) 7.85 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 3580 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 11.93 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 5.97

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 09 Asper |IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 160 1S-2911-1-2: 2010, P-13, FIG - 3
C (T/m?) 80
B 0.5
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 471
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 339 [o*cu2*nBL/Fs]
Safe Frictional Resistance 113
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.196
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 141 [cul *Nc*nB?/4]/Fs
Safe End Bearing Ressistance (t) 47
Safe Vertical Capacity of pile (t) 172
Self Weight of Pile 450 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 67
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BH-5
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 7 7 7
Shaft Length 7 7 7 7
5 0 0 0
CVaue 5.7 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.92 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 2.3 4.6 4.6 4.6
As (n x dia x tickness) 9.42 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 42.96 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 14.32 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 7.16

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 160 1S-2911-1-2: 2010, P-13, FIG - 3
C (T/m?) 80
B 0.6
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = t*B*L (m?) 5.65
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 407 [o*cu2*nBL/Fs]
Safe Frictional Resistance 136
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.283
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 203 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 68
Safe Vertical Capacity of pile (t) 218
Self Weight of Pile 6.48 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 81
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BH-5

Depth of Pile (9 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
Safe vertical
. : 74 92 130 172 218
capacity of Pile
Safe Uplift capacit
P Pl 30 39 53 67 81

of Pile
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BH-6
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 5 5 5
Shaft Length 5 5 5 5
3 0 0 0
CVaue 5.6 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.91 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.365 2.73 2.73 2.73
As (n x dia x tickness) 2.355 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 10.85 0.00 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0.00 0.00 0.00 0.00
Permi ssgbleskm friction 352 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 1.76

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o = Adhesion factor 0.9 Asper IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 164 IS-2911-1-2 : 2010, P-13, FIG- 3
C (T/m?) 82
B 0.25
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 2.36
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 174 [o*cu2*nBL/Fs]
Safe Frictional Resistance 58
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.049
Factor of Safety (Fs) 3 Asper |S-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 36 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 12
Safe Vertical Capacity of pile (t) 74
Sdf Weight of Pile 113 2\2761))) = ApxLxYc/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 32
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BH-6
Depth of Pile (9 m including 2 m Cut offf length)
STRATUM-| STRATUM-I| STRATUM-I 11 STRATUM-IV
2 5 5 5
Shaft Length 5 5 5 5
3 0 0 0
CVaue 5.6 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.91 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.365 273 2.73 2.73
As (n x dia x tickness) 2.826 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 12.66 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 422 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 211

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 164 IS-2911-1-2 : 2010, P-13, FIG - 3
C (T/m?) 82
B 0.3
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 2.83
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 209 [o*cu2*nBL/Fs]
Safe Frictional Resistance 70
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.071
Factor of Safety (Fs) 3 Asper 1S - 2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 52 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 17
Safe Vertical Capacity of pile (t) 91
Self Weight of Pile 162 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 38
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BH-6
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 5 5 5
Shaft Length 5 5 5 5
3 0 0 0
CVaue 5.6 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.4 0.4 04 0.4
Bulk Dencity (Submarged) 0.91 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.365 2.73 2.73 2.73
As (n x dia x tickness) 3.768 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 16.88 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permi ssgbleskm friction 563 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 2.81

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 0.9 Asper |IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 164 IS-2911-1-2 : 2010, P-13, FIG - 3
C(T/m2\ 82
B 0.4
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 3.77
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 278 [o*cu2*nBL/Fs]
Safe Frictional Resistance 93
Nc¢ 9 Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.126
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 93 [cul *Nc*nB%/4]/Fs
Safe End Bearing Ressistance (t) 31
Safe Vertical Capacity of pile (t) 129
Self Weight of Pile 288 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 52
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BH-6
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 5 5 5
Shaft Length 5 5 5 5
3 0 0 0
CVaue 5.6 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.91 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.365 2.73 2.73 2.73
As (n x dia x tickness) 471 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 2110 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 703 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 3.52

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 09 Asper |IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 164 IS-2911-1-2 : 2010, P-13, FIG - 3
C(T/m?) 82
B 0.5
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 471
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 348 [o*cu2*nBL/Fs]
Safe Frictional Resistance 116
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.196
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 145 [cul *Nc*nB?/4]/Fs
Safe End Bearing Ressistance (t) 48
Safe Vertical Capacity of pile (t) 171
Self Weight of Pile 450 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 66
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BH-6
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 5 5 5
Shaft Length 5 5 5 5
3 0 0 0
CVaue 5.6 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.91 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.365 2.73 2.73 2.73
As (n x dia x tickness) 5.652 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 25.32 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 8.44 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 4.22

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 164 IS-2911-1-2 : 2010, P-13, FIG - 3
C (T/m?) 82
B 0.6
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = t*B*L (m?) 5.65
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 417 [o*cu2*nBL/Fs]
Safe Frictional Resistance 139
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.283
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 209 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 70
Safe Vertical Capacity of pile (t) 217
Self Weight of Pile 6.48 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 80
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BH-6

Depth of Pile (9 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
Safe vertical
. . 74 91 129 171 217
capacity of Pile
Safe Uplift capacit
P Pl 30 38 52 66 80

of Pile
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BH-7
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-| STRATUM-I| STRATUM-I 11 STRATUM-IV
2 45 45 45
Shaft Length 45 45 4.5 4.5
25 0 0 0
CVaue 5.8 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.92 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3
As (n x dia x tickness) 1.9625 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 9.11 0.00 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0.00 0.00 0.00 0.00
Permlssgbleskm friction 304 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 1.52

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

0. = Adhesion factor 0.9 Asper IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 172 IS-2911-1-2 : 2010, P-13, FIG- 3
C (T/m?) 86
B 0.25
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 2.36
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 182 [o*cu2*nBL/Fs]
Safe Frictional Resistance 61
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.049
Factor of Safety (Fs) 3 Asper |S-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 38 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 13
Safe Vertical Capacity of pile (t) 76

Self Weight of Pile

113 456)

(Wp) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS

Safe Uplift capacity of Pile

33
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BH-7
Depth of Pile (9 m including 2 m Cut offf length)
STRATUM-| STRATUM-I| STRATUM-I 11 STRATUM-IV
2 45 45 45
Shaft Length 45 45 4.5 4.5
25 0 0 0
CVaue 5.8 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.92 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3
As (n x dia x tickness) 2.355 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 10.93 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 364 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 1.82

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 172 1S-2911-1-2: 2010, P-13, FIG - 3
C (T/m?) 86
B 0.3
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 2.83
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 219 [o*cu2*nBL/Fs]
Safe Frictional Resistance 73
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.071
Factor of Safety (Fs) 3 Asper 1S - 2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 55 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 18
Safe Vertical Capacity of pile (t) 95
Self Weight of Pile 162 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 40
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BH-7
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 45 4.5 45
Shaft Length 45 45 4.5 4.5
25 0 0 0
CVaue 5.8 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.4 0.4 04 0.4
Bulk Dencity (Submarged) 0.92 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3
As (n x dia x tickness) 3.14 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 14.57 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 486 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 2.43

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 172 IS-2911-1-2 : 2010, P-13, FIG - 3
C(T/m2) 86
B 0.4
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 3.77
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 292 [o*cu2*nBL/Fs]
Safe Frictional Resistance 97
Nc¢ 9 Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.126
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 97 [cul *Nc*nB%/4]/Fs
Safe End Bearing Ressistance (t) 32
Safe Vertical Capacity of pile (t) 134
Self Weight of Pile 288 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 54
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BH-7
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 45 4.5 45
Shaft Length 45 45 4.5 4.5
25 0 0 0
CVaue 5.8 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.92 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3
As (n x dia x tickness) 3.925 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 18.21 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permi ssgbleskm friction 6.07 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 3.04

The allowable load on the pile (Qa) = Cu1*Nc*aB*/4Fs+ a*cu2*aBL/Fs

o, = Adhesion factor 09 Asper |IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 172 IS-2911-1-2 : 2010, P-13, FIG - 3
C(T/m?) 86
B 0.5
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 4,71
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 365 [o*cu2*nBL/Fs]
Safe Frictional Resistance 122
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.196
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 152 [cul *Nc*nB?/4]/Fs
Safe End Bearing Ressistance (t) 51
Safe Vertical Capacity of pile (t) 178
Self Weight of Pile 450 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 68
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BH-7
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 45 4.5 45
Shaft Length 45 45 4.5 4.5
25 0 0 0
CVaue 5.8 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.92 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3
As (n x dia x tickness) 471 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 2185 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 798 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 3.64

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 172 IS-2911-1-2 : 2010, P-13, FIG - 3
C (T/m?) 86
B 0.6
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = t*B*L (m?) 5.65
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 437 [o*cu2*nBL/Fs]
Safe Frictional Resistance 146
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.283
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 219 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 73
Safe Vertical Capacity of pile (t) 226
Self Weight of Pile 6.48 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 83
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BH-7

Depth of Pile (9 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
Safe vertical
. : 76 95 134 1/8 226
capacity of Pile
Safe Uplift capacit
R I 40 54 68 83

of Pile
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BH-8
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 5 5 5
Shaft Length 5 5 5 5
3 0 0 0
CVaue 5.8 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.93 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.395 2.79 2.79 2.79
As (n x dia x tickness) 2.355 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 10.93 0.00 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0.00 0.00 0.00 0.00
Permlssgbleskm friction 364 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 1.82

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o = Adhesion factor 0.9 Asper IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 164 IS-2911-1-2 : 2010, P-13, FIG- 3
C (T/m?) 82
B 0.25
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 2.36
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 174 [o*cu2*nBL/Fs]
Safe Frictional Resistance 58
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.049
Factor of Safety (Fs) 3 Asper |S-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 36 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 12
Safe Vertical Capacity of pile (t) 74
Sdf Weight of Pile 113 2\2761))) = ApxLxYc/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 32
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BH-8
Depth of Pile (9 m including 2 m Cut offf length)
STRATUM-| STRATUM-I| STRATUM-I 11 STRATUM-IV
2 5 5 5
Shaft Length 5 5 5 5
3 0 0 0
CVaue 5.8 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.93 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.395 2.79 2.79 2.79
As (n x dia x tickness) 2.826 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 1311 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 437 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 2.19

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 164 IS-2911-1-2 : 2010, P-13, FIG - 3
C (T/m?) 82
B 0.3
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 2.83
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 209 [o*cu2*nBL/Fs]
Safe Frictional Resistance 70
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.071
Factor of Safety (Fs) 3 Asper 1S - 2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 52 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 17
Safe Vertical Capacity of pile (t) 91
Self Weight of Pile 162 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 39
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BH-8
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 5 5 5
Shaft Length 5 5 5 5
3 0 0 0
CVaue 5.8 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.4 0.4 04 0.4
Bulk Dencity (Submarged) 0.93 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.395 2.79 2.79 2.79
As (n x dia x tickness) 3.768 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 17.48 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permi ssgbleskm friction 583 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 291

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 164 IS-2911-1-2 : 2010, P-13, FIG - 3
C (T/m? 82
B 0.4
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 3.77
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 278 [o*cu2*nBL/Fs]
Safe Frictional Resistance 93
Nc¢ 9 Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.126
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 93 [cul *Nc*nB?/4]/Fs
Safe End Bearing Ressistance (t) 31
Safe Vertical Capacity of pile (t) 129
Self Weight of Pile 288 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 52
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BH-8
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 5 5 5
Shaft Length 5 5 5 5
3 0 0 0
CVaue 5.8 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.93 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.395 2.79 2.79 2.79
As (n x dia x tickness) 471 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 2185 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 798 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 3.64

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 09 Asper |IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 164 IS-2911-1-2 : 2010, P-13, FIG - 3
C(T/m?) 82
B 0.5
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 471
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 348 [o*cu2*nBL/Fs]
Safe Frictional Resistance 116
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.196
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 145 [cul *Nc*nB?/4]/Fs
Safe End Bearing Ressistance (t) 48
Safe Vertical Capacity of pile (t) 171
Self Weight of Pile 450 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 66
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BH-8
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 5 5 5
Shaft Length 5 5 5 5
3 0 0 0
CVaue 5.8 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.93 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.395 2.79 2.79 2.79
As (n x dia x tickness) 5.652 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 26.23 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 874 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 4.37

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 164 IS-2911-1-2 : 2010, P-13, FIG - 3
C (T/m?) 82
B 0.6
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = t*B*L (m?) 5.65
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 417 [o*cu2*nBL/Fs]
Safe Frictional Resistance 139
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.283
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 209 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 70
Safe Vertical Capacity of pile (t) 217
Self Weight of Pile 6.48 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 80
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BH-8

Depth of Pile (9 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
Safe vertical
. . 74 91 129 171 217
capacity of Pile
Safe Uplift capacit
P Pl 30 39 52 66 80

of Pile
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BH-9
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-| STRATUM-I| STRATUM-I 11 STRATUM-IV
2 45 45 45
Shaft Length 45 45 4.5 4.5
25 0 0 0
CVaue 5.7 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.93 0.00 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.1625 2.325 2.325 2.325
As (n x dia x tickness) 1.9625 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 8.9 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permi ssgbleskm friction 298 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 1.49

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o = Adhesion factor 0.9 Asper IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 164 IS-2911-1-2 : 2010, P-13, FIG- 3
C (T/m?) 82
B 0.25
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 2.36
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 174 [o*cu2*nBL/Fs]
Safe Frictional Resistance 58
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.049
Factor of Safety (Fs) 3 Asper |S-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 36 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 12
Safe Vertical Capacity of pile (t) 73
Sdf Weight of Pile 113 2\2761))) = ApxLxYc/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 32
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BH-9
Depth of Pile (9 m including 2 m Cut offf length)
STRATUM-| STRATUM-I| STRATUM-I 11 STRATUM-IV
2 45 45 45
Shaft Length 45 45 4.5 4.5
25 0 0 0
CVaue 5.7 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.93 0.00 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.1625 2.325 2.325 2.325
As (n x dia x tickness) 2.355 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 10.74 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permi ssgbleskm friction 358 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 1.79

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 164 IS-2911-1-2 : 2010, P-13, FIG - 3
C (T/m?) 82
B 0.3
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 2.83
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 209 [o*cu2*nBL/Fs]
Safe Frictional Resistance 70
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.071
Factor of Safety (Fs) 3 Asper 1S - 2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 52 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 17
Safe Vertical Capacity of pile (t) 20
Self Weight of Pile 162 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 38
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BH-9
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 45 4.5 45
Shaft Length 45 45 4.5 4.5
25 0 0 0
CVaue 5.7 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.4 0.4 04 0.4
Bulk Dencity (Submarged) 0.93 0.00 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.1625 2.325 2.325 2.325
As (n x dia x tickness) 3.14 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 14.32 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 477 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 2.39

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 0.9 Asper |IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 164 IS-2911-1-2 : 2010, P-13, FIG - 3
C(T/m2\ 82
B 0.4
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 3.77
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 278 [o*cu2*nBL/Fs]
Safe Frictional Resistance 93
Nc¢ 9 Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.126
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 93 [cul *Nc*nB%/4]/Fs
Safe End Bearing Ressistance (t) 31
Safe Vertical Capacity of pile (t) 128
Self Weight of Pile 288 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 52
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BH-9
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 45 4.5 45
Shaft Length 45 45 4.5 4.5
25 0 0 0
CVaue 5.7 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.93 0.00 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.1625 2.325 2.325 2.325
As (n x dia x tickness) 3.925 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 17.90 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permi ssgbleskm friction 597 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 2.98

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 09 Asper |IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 164 IS-2911-1-2 : 2010, P-13, FIG - 3
C(T/m?) 82
B 0.5
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 471
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 348 [o*cu2*nBL/Fs]
Safe Frictional Resistance 116
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.196
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 145 [cul *Nc*nB?/4]/Fs
Safe End Bearing Ressistance (t) 48
Safe Vertical Capacity of pile (t) 170
Self Weight of Pile 450 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 65
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BH-9
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 45 4.5 45
Shaft Length 45 45 4.5 4.5
25 0 0 0
CVaue 5.7 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.93 0.00 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.1625 2.325 2.325 2.325
As (n x dia x tickness) 471 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 2148 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 716 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 3.58

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 164 IS-2911-1-2 : 2010, P-13, FIG - 3
C (T/m?) 82
B 0.6
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = t*B*L (m?) 5.65
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 417 [o*cu2*nBL/Fs]
Safe Frictional Resistance 139
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.283
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 209 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 70
Safe Vertical Capacity of pile (t) 216
Self Weight of Pile 6.48 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 80
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BH-9

Depth of Pile (9 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
Safe vertical
. . 73 90 128 170 216
capacity of Pile
Safe Uplift capacit
P Pl 30 38 52 65 80

of Pile

Page 174



BH-10
Depth of Pile (10 m including 2 m Cut offf length)
STRATUM-| STRATUM-I| STRATUM-I 11 STRATUM-IV
2 45 45 45
Shaft Length 45 45 4.5 4.5
25 0 0 0
CVaue 5.8 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.92 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3
As (n x dia x tickness) 1.9625 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 9.11 0.00 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0.00 0.00 0.00 0.00
Permlssgbleskm friction 304 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 1.52

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

0. = Adhesion factor 0.9 Asper IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 167 IS-2911-1-2 : 2010, P-13, FIG- 3
C (T/m?) 83.5
B 0.25
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 2.36
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 177 [o*cu2*nBL/Fs]
Safe Frictional Resistance 59
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.049
Factor of Safety (Fs) 3 Asper |S-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 37 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 12
Safe Vertical Capacity of pile (t) 74

Self Weight of Pile

125 456)

(Wp) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS

Safe Uplift capacity of Pile

32
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BH-10
Depth of Pile (10 m including 2 m Cut offf length)
STRATUM-| STRATUM-I| STRATUM-I 11 STRATUM-IV
2 45 45 45
Shaft Length 45 45 4.5 4.5
25 0 0 0
CVaue 5.8 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.92 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3
As (n x dia x tickness) 2.355 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 10.93 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 364 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 1.82

The allowable load on the pile (Qa) = Cu1*Ne*aB*/4Fs+ a*cu2*aBL/Fs

o = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 167 1S-2911-1-2: 2010, P-13, FIG - 3
C (T/m?) 83.5
B 0.3
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 2.83
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 212 [o*cu2*nBL/Fs]
Safe Frictional Resistance 71
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.071
Factor of Safety (Fs) 3 Asper 1S - 2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 53 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 18
Safe Vertical Capacity of pile (t) 92
Self Weight of Pile 1.80 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 39
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BH-10
Depth of Pile (10 m including 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 45 4.5 45
Shaft Length 45 45 4.5 4.5
25 0 0 0
CVaue 5.8 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.4 0.4 04 0.4
Bulk Dencity (Submarged) 0.92 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3
As (n x dia x tickness) 3.14 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 14.57 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 486 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 2.43

The allowable load on the pile (Qa) = Cu1*Nc*aB*/4Fs+ a*cu2*aBL/Fs

o = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 167 IS-2911-1-2 : 2010, P-13, FIG - 3
C(T/m2) 83.5
B 0.4
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 3.77
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 283 [o*cu2*nBL/Fs]
Safe Frictional Resistance 94
Nc¢ Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.126
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 94 [cul *Nc*nB%/4]/Fs
Safe End Bearing Ressistance (t) 31
Safe Vertical Capacity of pile (t) 131
Self Weight of Pile 320 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 53
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BH-10
Depth of Pile (10 m including 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 45 4.5 45
Shaft Length 45 45 4.5 4.5
25 0 0 0
CVaue 5.8 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.92 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3
As (n x dia x tickness) 3.925 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 18.21 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permi ssgbleskm friction 6.07 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 3.04

The allowable load on the pile (Qa) = Cu1*Nc*aB*/4Fs+ a*cu2*aBL/Fs

o, = Adhesion factor 09 Asper |IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 167 IS-2911-1-2 : 2010, P-13, FIG - 3
C (T/m?) 835
B 0.5
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 471
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 354 [o*cu2*nBL/Fs]
Safe Frictional Resistance 118
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.196
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 147 [cul *Nc*nB?/4]/Fs
Safe End Bearing Ressistance (t) 49
Safe Vertical Capacity of pile (t) 173
Self Weight of Pile 5.00 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 67
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BH-10
Depth of Pile (10 m including 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 45 4.5 45
Shaft Length 45 45 4.5 4.5
25 0 0 0
CVaue 5.8 0 0 0
@ Value 0 0 0 0
o 0.8 0 0 0
Ki 0 0 0 0
Diaof Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.92 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 1.15 2.3 2.3 2.3
As (n x dia x tickness) 471 0 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 2185 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 798 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 3.64

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 167 IS-2911-1-2 : 2010, P-13, FIG - 3
C(T/m?®) 835
B 0.6
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = t*B*L (m?) 5.65
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 425 [o*cu2*nBL/Fs]
Safe Frictional Resistance 142
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.283
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 212 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 71
Safe Vertical Capacity of pile (t) 220
Self Weight of Pile 720 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 82
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BH-10

Depth of Pile (10 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
Safe vertical
. . 74 92 131 173 220
capacity of Pile
Safe Uplift capacit
P Pl 30 39 53 67 82

of Pile
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BH-11
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 75 7.5
Shaft Length 3 75 75 7.5
1 45 0 0
CVaue 5 6.2 0 0
@ Value 0 0 0 0
o 0.9 0.77 0 0
Ki 0 0 0 0
Diaof Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.9 0.92 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 0.45 297 5.04 5.04
As (n x dia x tickness) 0.785 3.5325 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 353 16.86 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0.00 0.00 0.00 0.00
Permlssgbleskm friction 118 562 0.00 0.00
Resistance (t)
Uplift capacity of Pile 3.40

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o = Adhesion factor 0.9 Asper IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 170 IS-2911-1-2 : 2010, P-13, FIG- 3
C(T/m?®) 85
B 0.25
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 2.36
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 180 [o*cu2*nBL/Fs]
Safe Frictional Resistance 60
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB*4 0.049
Factor of Safety (Fs) 3 Asper |S-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 38 [cul *Nc*nB?/4]/Fs
Safe End Bearing Ressistance (t) 13
Safe Vertical Capacity of pile (t) 79
Sdf Weight of Pile 113 2\2761))) = ApxLxYc/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 35
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BH-11
Depth of Pile (9 m including 2 m Cut offf length)
STRATUM-| STRATUM-I| STRATUM-I 11 STRATUM-IV
2 3 75 75
Shaft Length 3 75 75 7.5
1 45 0 0
CVaue 5 6.2 0 0
@ Value 0 0 0 0
o 0.9 0.77 0 0
Ki 0 0 0 0
Diaof Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.9 0.92 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 0.45 2.97 5.04 5.04
As (n x dia x tickness) 0.942 4.239 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 4.24 20.236986 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 141 6.75 0.00 0.00
Resistance (t)
Uplift capacity of Pile 4.08

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 170 IS-2911-1-2 : 2010, P-13, FIG - 3
C (T/m?) 85
B 0.3
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 2.83
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 216 [o*cu2*nBL/Fs]
Safe Frictional Resistance 72
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.071
Factor of Safety (Fs) 3 Asper 1S - 2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 54 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 18
Safe Vertical Capacity of pile (t) 98
Self Weight of Pile 162 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 42
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BH-11
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 75 7.5
Shaft Length 3 75 7.5 7.5
1 45 0 0
CVaue 5 6.2 0 0
@ Value 0 0 0 0
o 0.9 0.77 0 0
Ki 0 0 0 0
Diaof Pile 0.4 0.4 04 0.4
Bulk Dencity (Submarged) 0.9 0.92 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 0.45 2.97 5.04 5.04
As (n x dia x tickness) 1.256 5.652 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 5.65 26.982648 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permi ssgbleskm friction 188 8.99 0.00 0.00
Resistance (t)
Uplift capacity of Pile 5.44

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 170 IS-2911-1-2 : 2010, P-13, FIG - 3
C(T/m?) 85
B 0.4
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 3.77
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 288 [o*cu2*nBL/Fs]
Safe Frictional Resistance 96
Nc¢ 9 Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.126
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 96 [cul *Nc*nB*/4]/Fs
Safe End Bearing Ressistance (t) 32
Safe Vertical Capacity of pile (t) 139
Self Weight of Pile 288 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 56
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BH-11
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 75 7.5
Shaft Length 3 75 7.5 7.5
1 45 0 0
CVaue 5 6.2 0 0
@ Value 0 0 0 0
o 0.9 0.77 0 0
Ki 0 0 0 0
Diaof Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.9 0.92 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 0.45 2.97 5.04 5.04
As (n x dia x tickness) 157 7.065 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) o7 33.72831 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 236 11.24 0.00 0.00
Resistance (t)
Uplift capacity of Pile 6.80

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 09 Asper |IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 170 IS-2911-1-2 : 2010, P-13, FIG - 3
C(T/m?) 85
B 0.5
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 4,71
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 360 [o*cu2*nBL/Fs]
Safe Frictional Resistance 120
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.196
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 150 [cul *Nc*nB?/4]/Fs
Safe End Bearing Ressistance (t) 50
Safe Vertical Capacity of pile (t) 184
Self Weight of Pile 450 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 71
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BH-11
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 75 7.5
Shaft Length 3 75 7.5 7.5
1 45 0 0
CVaue 5 6.2 0 0
@ Value 0 0 0 0
o 0.9 0.77 0 0
Ki 0 0 0 0
Diaof Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.9 0.92 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 0.45 2.97 5.04 5.04
As (n x dia x tickness) 1.884 8.478 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 8.48 40.473972 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permi ssgbleskm friction 283 13.49 0.00 0.00
Resistance (t)
Uplift capacity of Pile 8.16

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 170 IS-2911-1-2 : 2010, P-13, FIG - 3
C (T/m?) 85
B 0.6
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = t*B*L (m?) 5.65
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 432 [o*cu2*nBL/Fs]
Safe Frictional Resistance 144
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.283
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 216 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 72
Safe Vertical Capacity of pile (t) 233
Self Weight of Pile 6.48 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 87
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BH-11

Depth of Pile (9 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
Safe vertical
. : 79 98 139 184 233
capacity of Pile
Safe Uplift capacit
P ot 35 42 56 71 87

of Pile
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BH-12
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 7 7
Shaft Length 3 7 7 7
1 4 0 0
CVaue 52 6.3 0 0
@ Value 0 0 0 0
o 0.88 0.77 0 0
Ki 0 0 0 0
Diaof Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.91 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 0.455 2,77 4.63 4.63
As (n x dia x tickness) 0.785 314 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 359 15.23 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0.00 0.00 0.00 0.00
Permi ssgbleskm friction 120 508 0.00 0.00
Resistance (t)
Uplift capacity of Pile 314

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o = Adhesion factor 0.9 Asper IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 168 IS-2911-1-2 : 2010, P-13, FIG- 3
C(T/m?®) 84
B 0.25
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 2.36
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 178 [o*cu2*nBL/Fs]
Safe Frictional Resistance 59
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.049
Factor of Safety (Fs) 3 Asper |S-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 37 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 12
Safe Vertical Capacity of pile (t) 78
Sdf Weight of Pile 113 2\2761))) = ApxLxYc/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 34
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BH-12
Depth of Pile (9 m including 2 m Cut offf length)
STRATUM-| STRATUM-I| STRATUM-I 11 STRATUM-IV
2 3 7 7
Shaft Length 3 7 7 7
1 4 0 0
CValue 5.2 6.3 0 0
@ Value 0 0 0 0
o 0.88 0.77 0 0
Ki 0 0 0 0
Diaof Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.91 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 0.455 2,77 4.63 4.63
As (n x dia x tickness) 0.942 3.768 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 431 18.278568 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 144 6.09 0.00 0.00
Resistance (t)
Uplift capacity of Pile 3.76

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 168 1S-2911-1-2: 2010, P-13, FIG - 3
C (T/m?) 84
B 0.3
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 2.83
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 214 [o*cu2*nBL/Fs]
Safe Frictional Resistance 71
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.071
Factor of Safety (Fs) 3 Asper 1S - 2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 53 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 18
Safe Vertical Capacity of pile (t) 97
Self Weight of Pile 162 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 41
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BH-12
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 7 7
Shaft Length 3 7 7 7
1 4 0 0
CVaue 52 6.3 0 0
@ Value 0 0 0 0
o 0.88 0.77 0 0
Ki 0 0 0 0
Diaof Pile 0.4 0.4 04 0.4
Bulk Dencity (Submarged) 0.91 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 0.455 2,77 4.63 4.63
As (n x dia x tickness) 1.256 5.024 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 575 24371424 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permlssgbleskm friction 192 812 0.00 0.00
Resistance (t)
Uplift capacity of Pile 5.02

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 168 1S-2911-1-2: 2010, P-13, FIG - 3
C(T/m?) 84
B 0.4
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = n*B*L (m?) 3.77
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 285 [o*cu2*nBL/Fs]
Safe Frictional Resistance 95
Nc¢ 9 Asper IS - 2911-1-2:2010, P-13,
Ap = B4 0.126
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 95 [cul *Nc*nB*/4]/Fs
Safe End Bearing Ressistance (t) 32
Safe Vertical Capacity of pile (t) 137
Self Weight of Pile 288 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 55
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BH-12
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 7 7
Shaft Length 3 7 7 7
1 4 0 0
CVaue 52 6.3 0 0
@ Value 0 0 0 0
o 0.88 0.77 0 0
Ki 0 0 0 0
Diaof Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.91 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 0.455 2,77 4.63 4.63
As (n x dia x tickness) 157 6.28 0 0
Ultimate Skin Frictional
Resistance ( For C Vaue) 718 30.46428 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permi ssgbleskm friction 239 1015 0.00 0.00
Resistance (t)
Uplift capacity of Pile 6.27

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 0.9 Asper |IS-2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 168 1S-2911-1-2: 2010, P-13, FIG - 3
C (T/m?) 84
B 0.5
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
Asi (Surface Area) = t*B*L (m?) 471
Factor of Safety (Fs) 3 As per IS - 2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 356 [o*cu2*nBL/Fs]
Safe Frictional Resistance 119
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.196
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 148 [cul *Nc*nB?/4]/Fs
Safe End Bearing Ressistance (t) 49
Safe Vertical Capacity of pile (t) 181
Self Weight of Pile 450 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 70
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BH-12
Depth of Pile (9 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV
2 3 7 7
Shaft Length 3 7 7 7
1 4 0 0
CVaue 52 6.3 0 0
@ Value 0 0 0 0
o 0.88 0.77 0 0
Ki 0 0 0 0
Diaof Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.91 0.93 0 0
Tan Value (TAN @) 0.000 0.000 0.000 0.000
Pdmean 0.455 2,77 4.63 4.63
As (n x dia x tickness) 1.884 7.536 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 8.62 36.557136 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 0.00 0.00 0.00
Permi ssgbleskm friction 287 1219 0.00 0.00
Resistance (t)
Uplift capacity of Pile 7.53

The allowable load on the pile (

Qa) = currNe*nB?/4Fs+ a*cu2*nBL/Fs

o, = Adhesion factor 0.9 Asper IS -2911-1-2 : 2010, P-13,
Compressive strength of the Rock (qu) [T/m?] 168 1S-2911-1-2: 2010, P-13, FIG - 3
C (T/m?) 84
B 0.6
Length of Socket (m) = (L) 3 Minimum shocket length of pile 2-3 diameter of pile
As (Surface Area) = t*B*L (m?) 5.65
Factor of Safety (Fs) 3 Asper IS -2911-1-2 : 2010, Factor of Safety =3
Ultimate Skin Frictional Resistance 427 [o*cu2*nBL/Fs]
Safe Frictional Resistance 142
Nc 9 Asper IS - 2911-1-2:2010, P-13,
Ap =nB%4 0.283
Factor of Safety (Fs) 3 Asper IS-2911-1-2 : 2010, Factor of Safety =3
Ultimate End Bearing resistance (t/m?) 214 [cul *Nc*nB>/4]/Fs
Safe End Bearing Ressistance (t) 71
Safe Vertical Capacity of pile (t) 229
Self Weight of Pile 6.48 ZVSV(S) = ApxLxY'c/9.81 (including cut off 2 m, Y=25kN/m3 as per IS
Safe Uplift capacity of Pile 85
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BH-12

Depth of Pile (9 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
Safe vertical
. : 78 97 137 181 229
capacity of Pile
Safe Uplift capacit
i BV 41 55 70 85

of Pile

Page 192



Client: Assam Electricity Grid Corporation Limited.
Project: Geo Technical Investigation Report for Constructida new 400/132kV
Grid Sub-Station at Umrangsho along with Associdtethsmission System at Dima
Hasao district, Assam.

24

6.0.2. Calculation of Lateral-Load Carrying Capacity andVloment-Resisting
Capacity Umrangsho, BH-1

Diameter of Pile= 600 mm
Refer to IS 2911 (Part-1/Section-2): 2010 AnnexGla(se 6.5.2 page-14)
Stiffness Factor R= (EI/KBYm ( For piles in Preloaded clays)
Here E= 500025 (fx = 25) = 2.5X 10"7 kN/ Sgm
| =1 X 0.6"64 = 0.0064rh
k 9500 kN/nf (from Table-4 of IS 2911 (Part-1/Section-2)
Therefore, R= ((2.5x100.0064)/(9500/1.5x0.3/0.6)x0.8f = 3.0293 m

Taking, k = 9500 kN/m3 (from Table-4 of 1S2911 (Part-1/Sextl) for Field N-
value = 42 in fixity zone.

Therefore, R = 3.0293 m [Note: As, L<= 2R i.e. SiRile]

Here e= 0 m (Considering pile will be firmly emloed in Stratum-I) and
e/R=0

For Fixed Head Pile

Refer to figure-4 of I1S: 2911(Part-1/Section-2)x@d head pile in Preloaded clay)
Z/IR=2.0

Therefore, Z= 2.0 X 3.0293= 6.059 m and hence, ££0+6.059= 6.059 m
Permissible deflection of 600mm dia. Pile = 6 mwn&@dering 1% of Pile dia)
Refer to Clause c- 4.2 of IS 2911 y= H (efAf El x 16

Here, y=6 mm or 0.006m

or H=51.8 kN = 5.179 ton

Moment MF = (Refer to Clause C-4.3 of IS 2911) £eHZf)/2

MF =5.179 x (6.059/2) = 15.69 t-M

Reduction Factor, m=0.68 [Ref. to Is 2911-part12setC-4.3, 5B]

Hence, Actual Maximum moment, MA=10.669 ton-m

For Free Head Pile

Refer to figure-4 of IS: 2911(Part-1/Section-2)x@d head pile in Preloaded clay)
ZIR =1.6

Therefore, Z= 1.6 X 3.0293=4.847 m and hence, gD0+4.847=4.847 m
Permissible deflection of 600mm dia. Pile = 6 mwn@dering 1% of Pile dia)

Refer to Clause c- 4.2 of IS 2911 y= H (efB)EI x 1G
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Here, y= 6 mm or 0.006m

or H= 25.29 kN= 2.529 ton

Moment MF = (Refer to Clause C-4.3 of IS 2911) {é#Zf)

MF = 2.529 X 4.847 =12.26 t-M
Reduction Factor, m=0.3 [Ref. to Is 2911-partl-setZ-4.3, 5A]

Hence, Actual Maximum moment, MA=3.678 t-M

Pile Recommended Lateral Recommended Moment
BH NO Diameter | Load Carrying Capacity (t) | Resisting Capacity (t-m)
(mm)
Fixed-head Free-head Fixed-head | Free-head
Pile Pile Pile Pile
250 0.908 0.443 0.789 0.27
300 1.295 0.633 1.333 0.459
BH-1 400 2.319 1.132 3.21 1.104
500 3.602 1.759 6.188 2.133
600 5.179 2.529 10.669 3.678
Pile Recommended Lateral Recommended Moment
BH NO Diameter | Load Carrying Capacity (t) | Resisting Capacity (t-m)
(mm)
Fixed-head Free-head Fixed-head | Free-head
Pile Pile Pile Pile
250 0.928 0.454 0.796 0.276
300 1.325 0.647 1.353 0.468
BH-2 400 2.373 1.158 3.257 1.122
500 3.687 1.800 6.29 2.166
600 5.301 2.590 10.832 3.738
Pile Recommended Lateral Recommended Moment
BH NO Diameter | Load Carrying Capacity (t) | Resisting Capacity (t-m)
(mm)
Fixed-head Free-head Fixed-head | Free-head
Pile Pile Pile Pile
250 0.871 0.425 0.762 0.264
300 1.243 0.608 1.299 0.447
BH-3 400 2.226 1.087 3.121 1.074
500 3.458 1.688 6.025 2.076
600 4974 2.429 10.384 3.579
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Pile Recommended Lateral Recommended Moment
BH NO Diameter | Load Carrying Capacity (t) | Resisting Capacity (t-m)
(mm)
Fixed-head Free-head Fixed-head | Free-head
Pile Pile Pile Pile
250 1.081 0.528 0.884 0.303
300 1.544 0.753 1.503 0.516
BH-4 400 2.762 1.349 3.604 1.242
500 4.290 2.095 6.956 2.397
600 6.172 3.014 11.995 4.134
Pile Recommended Lateral Recommended Moment
BH NO Diameter | Load Carrying Capacity (t) | Resisting Capacity (t-m)
(mm)
Fixed-head Free-head Fixed-head | Free-head
Pile Pile Pile Pile
250 0.979 0.477 0.83 0.285
300 1.397 0.681 1.401 0.483
BH-5 400 2.499 1.221 3.373 1.161
500 3.883 1.895 6.508 2.241
600 5.584 2.727 11.22 3.867
Pile Recommended Lateral Recommended Moment
BH NO Diameter | Load Carrying Capacity (t) | Resisting Capacity (t-m)
(mm)
Fixed-head Free-head Fixed-head | Free-head
Pile Pile Pile Pile
250 0.943 0.460 0.809 0.279
300 1.345 0.657 1.367 0.471
BH-6 400 2.408 1.177 3.291 1.134
500 3.742 1.827 6.351 2.187
600 5.384 2.629 10.948 3.774
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Pile Recommended Lateral Recommended Moment
BH NO Diameter | Load Carrying Capacity (t) | Resisting Capacity (t-m)
(mm)
Fixed-head Free-head Fixed-head | Free-head
Pile Pile Pile Pile
250 1.013 0.494 0.843 0.291
300 1.446 0.706 1.435 0.495
BH-7 400 2.588 1.263 3.448 1.188
500 4.021 1.963 6.664 2.295
600 5.781 2.824 11.478 3.957
Pile Recommended Lateral Recommended Moment
BH NO Diameter | Load Carrying Capacity (t) | Resisting Capacity (t-m)
(mm)
Fixed-head Free-head Fixed-head | Free-head
Pile Pile Pile Pile
250 1.034 0.505 0.857 0.297
300 1.475 0.720 1.455 0.501
BH-8 400 2.640 1.289 3.495 1.206
500 4101 2.003 6.746 2.328
600 5.901 2.881 11.642 4011
Pile Recommended Lateral Recommended Moment
BH NO Diameter | Load Carrying Capacity (t) | Resisting Capacity (t-m)
(mm)
Fixed-head Free-head Fixed-head | Free-head
Pile Pile Pile Pile
250 0.922 0.450 0.796 0.273
300 1.315 0.642 1.346 0.465
BH-9 400 2.355 1.150 3.237 1.116
500 3.658 1.787 6.256 2.157
600 5.262 2.569 10.785 3.717
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Pile Recommended Lateral Recommended Moment
BH NO Diameter | Load Carrying Capacity (t) | Resisting Capacity (t-m)
(mm)
Fixed-head Free-head Fixed-head | Free-head
Pile Pile Pile Pile
250 0.992 0.485 0.836 0.288
300 1.415 0.692 1.414 0.489
BH-10 400 2.535 1.237 3.4 1.173
500 3.938 1.923 6.569 2.265
600 5.664 2.765 11.322 3.903
Pile Recommended Lateral Recommended Moment
BH NO Diameter | Load Carrying Capacity (t) | Resisting Capacity (t-m)
(mm)
Fixed-head Free-head Fixed-head | Free-head
Pile Pile Pile Pile
250 1.040 0.508 0.864 0.297
300 1.485 0.725 1.462 0.504
BH-11 400 2.658 1.298 3.509 1.212
500 4.129 2.017 6.78 2.337
600 5.938 2.900 11.689 4.029
Pile Recommended Lateral Recommended Moment
BH NO Diameter | Load Carrying Capacity (t) | Resisting Capacity (t-m)
(mm)
Fixed-head Free-head Fixed-head | Free-head
Pile Pile Pile Pile
250 1.068 0.522 0.877 0.303
300 1.524 0.744 1.489 0.513
BH-12 400 2.727 1.332 3.57 1.233
500 4.236 2.069 6.895 2.376
600 6.095 2.976 11.893 4.098
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B) PLATE LOAD TEST
B.1.0 INTRODUCTION:

Assam Electricity Grid Corporation Limited, has entrusted us to carry out 1 (one) Nos. Plate
Load Test for proposed Sub-Station Complex at Assam .The main objective of this
investigation is to estimate the Ultimate Bearing Capacity of the soil. This report consists of
details of field tests performed and the result of the tests.

B.2.0 METHOD :

A test plate having size 300 mm X 300 mm was used as a model of prototype foundation.
The plate was placed at proposed foundation level and subject to incremental loading.
Settlement of each increment of load was measured and Load Vs Settlement Curve plotted.
The Bearing Capacity and Settlement of proposed shallow foundation were determined with
the help of Load Vs. Settlement Curve for the test plate. The test conducted as per IS
1888:1982.

Procedure:

1. Rough Mild Steel plate 300mmX 300 mm square in shape was used in this test. The
proposed foundation area was excavated upto 1500 mm depth. The test plate was
seated at the centre over a fine sand layer of about 5 mm.

2. The Kentledge was constructed by preparing loading platform with ISMB and wooden
platform. Sack of gravel, sand and clay were placed over that platform to obtain a a total
load of about 4.5 tons.

3. Load was applied on the plate by hydraulic jack of 50 ton capacity by reaction obtained
from Kentledge. Pressure on the jack was recorded from a calibrated pressure gauge
placed between the jack and hydraulic pump.

4. A seating load of 70 g/sqm was first applied and released after sometimes. Loads were
applied on the test plate in increment of 1/5™. of total estimated safe load.

5. At each load increment settlement recordings were recorded at a time interval of 1
minute,2 minutes, 4 minutes, 6 minutes, 9 minutes, 16 minutes, 25 minutes, 36 minutes
and 1 hour by means of displacement with dial gauge having least count of 0.01 mm.
The settlements were recorded with reference to the datum bar.

6. After noting settlement recordings of 1 hour and when the settlement dropped to a
value less than 0.02mm/ minute the next increment of load was applied

The load Vs settlement curve for the test plate were plotted from obtained test data

B.3.0 CALCULATIONS
B.3.1 Bearing Capacity

From Load Intensity vs Settlement Curve:-

Ultimate Bearing capacity = 2.95 Kg/cm?

Sizeof plate=0.3m X 0.3 m

Ultimate Bearing capacity = 2.95 Kg/cm? = 32.78 Mt/Sgm
Safe Bearing Capacity = 32.78/3 =10.93 Mt/Sgm
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Therefore, Safe Bearing Capacityldf.93 Mt/Sgm is recommended at a depth of
1.5 M depth with Factor of Safety = 3.0

B.3.2 Settlement Analysis

Refer to IS 8009 (Part-I) 1976 (Reaffirmed 1993 4868) in Amendment No-1, May
1981 in clause no. 9.1.3.

S = Sp* [{B*(Bp+0.3)}/{Bp*(B+0.3)}]?

Where:

S = Settlement of footing in mm

Sp = Settlement of plate in mm = 8.2 mm for loaemsity 2.95 Kg/cm?2 (from graph)
B = Width of footing in metre = 3.0 m

Bp = Width of plate in metre = 0.30 m

(Considering size of footing 3.0m X 3.0 m)

Hence:

S = 2.65 * [{3.0*(0.30+0.3)}/{0.30*(3.0+0.3)}]2
=8.2 *3.305 mm
= 27.10 mnhence within Permissible limit
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P.K.Dutta & Co Flate Load Test: 1
Project I 400/132 KV Grid Sub-station at Umrangso I Dial Guage 0.01-25 |mm Date 03.10.2026
Jack Arm Area 103.82 |em? l
Pressure Time Least Average Totai
Gauge Elasped Dial Gauge Reading count Settlement Settlement |Settlement
Tirne reading {Min) [mm} {mm) {mm)
DG-1 DG-2 DG-3 DG-4 DG-1 DG-2 DG-3 0G4
10:15AM O min 0.00 .00 0.00 0.00

10:16AN 1 min 0.00 0.00 0.00 0.00 0.01 8] o] 8] 0 0.00
10:17AM ~N 2min 15.00 18.C0 20.00 15.00 0.01 0.15 0.18 0.2 0.15 0.16
10:19AM T_EJ 4 min 20.00 22.00 22.00 20.00 0.01 Q.05 0.04 .02 .05 0.05
10:21AM E 6 min 22.00 25.00 25.00 2200 0.01 .02 0.03 0.03 0.02 0.02
10:24AM S 9 rmin 26.00 27.00 28.00 22.00 0.c1 G.04 0.02 0.03 0 0.02
10:31AM 16 min 30.00 29.00 30,00 2400 0.01 0.04 (.02 0.02 0.02 0.03
13:40AM 25 min 32.00 31.00 32.00 25.00 C.01 0.02 0.02 0.02 0.01 0.62
10:51AM 36 min 35.00 31.00 33.00 27.00 .01 0.03 0 0.01 0.02 0.02
11:15AM 60 min 35.00 33.00 35.00 27.00 0.01 G 0.02 0.02 ¢ 0.01

6.32 0.32
11:16AM 1 min 90.00 110.00 8C.00 63.00 0.01 0.55 0.77 0.45 0.35 0.56
11:17AM 2 min 195.00 203.00 170.00 173.00 0.01 1.05 C.93 0.9 1.1 1.03
11:19AM - 4 min 202.00 210.00 178.00 180.00 0.01 0.07 0.07 0.08 0.07 0.07
11:21AM ?E 6 min 208.00 212.00 182.00 183.00 0.01 0.06 0.02 0.04 0.03 0.04
11:24AM ;‘:‘5 9 min 210.00 215.00 183.00 187.00 0.01 0.02 0.03 0.01 0.04 0.03
11:31AM =1 16 min 215.00 218.00 189.00 190.C0 0,01 0.05 0.03 0.06 0.03 0.04
11:40AM 25 min 217.00 220.00 191.00 192.00 0.01 0.02 0.02 0.02 0.02 0.02
11:51AM 36 min 220.00 222.00 195.00 197.00 0.01 0.03 0.02 0.04 0.05 0.03
12:16PM 60 min 226.00 229.00 205.00 203.00 0.01 0.06 0.07 0.1 0.06 0.06

1.88 2,18
12:17PM 1 min 226.00 229.00 205.00 203.00 0.01 0 8] Q 0 0.00
12:18PM 2 min 1230.00 1227.00 1209.00 1213.00 0.01 10.04 5,98 10.04 10.1 10.04
12:20PM 4 min 1270.00 1250.00 1280.00 1295.00 0.01 0.4 0.23 0.71 0.32 0.48
12:22PM 2; G min 1280.00 1258.00 1287.00 1303.00 0.01 0.1 0.08 0.07 0.08 0.09
12:25PM é 9 min 1288.00 1267.00 1302.¢0 1310.00 0.01 0.08 0.08 0.15 Q.07 0.08
12:32PM =] 16 min 1252.00 1278.00 1310.00 1320.00 0.0 0.04 0.11 0.08 0.1 0.08
12:41PM 25 min 1305.00 1282.00 1317.00 1326.00 0.01 0.13 0.04 0.07 0.06 0.08
12:52PM 36 min 1308.00 1285.00 1320.00 1330.00 0.01 0.03 0.03 0.03 0.04 0.03
01:17PM 60 min 1312.00 1295.00 1325.00 1337.00 0.01 0.04 0.1 0.05 0.07 0.07

10.85 13.15
01:18PM 1 min 1312.00 1295.00 1325.00 1337.00 0.01 0 0 0 0 0.00
01 19PM Zmin 26590.00 2710.00 2685.00 2692.00 0.01 13.78 14,15 13.6 13,55 13.83
01:21PM 4min 2689.00 2709.00 2670.00 2690.00 0.01 -0.01 -0.01 -0.15 -0.02 -0.01
01:23PM 2; 6 min 2688.00 270900 2669.00 2690.00 0.01 -0.01 [ -0.01 0 0.00
01:26PM 'é 9 min 2687.00 2708.00 2669.00 2689.00 0.01 -0.01 -0,01 0 -0.01 -0.01
01:33PM I 16 min 2687.00 2708.00 2668.00 2688.00 0.01 4] 0 -0.01 -0.01 Q.00
01:42PM 25 min 2687.00 2708.00 2668.00 2688.00 0.01 0 0 4 o] 0.00
01:53PM 36 min 2687.00 2708.00 2668.00 2688.00 .01 0 0 0 [¢] C.00
02:18PM &0 min 2686.00 270G8.00 2663.00 2687.00 0.01 -0.01 0 o] -0.01 -0.01

13.79 26.94
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P.K.Dutta & Co Plate Load Test: 1
Project |  400/132 KV Grid Sub-station at Umrangso I Dial Guage 0.01-25 |mm Date 03.10.2026
Jack Arm Area 103.82 [cm?
Pressure Time Least Average Total
Gauge Elasped Dial Gauge Reading count{m Settlement Settlerent |Settlement,
Time reading {Min} m) {mm) {mm)
DG-1 DG-2 DG-3 DG-1 DG-1 DG-2 DG-3 DG-4

02:20PM 1 min 2686.00 2708.00 2668.00 2687.00 0.01 13.74 14.13 13.43 13.5 13,79
02:21PM 2 min 2686.00 270800 26G68.00 2687.00 0.01 4] 4] ] 0 0.00
02:23PM - 4 min 2686.00 2708.00 2668.00 2687.00 0.01 0 0 8] 0 0.00
02:25PM $E 6 min 2686.00 2708.00 266800 2687.00 0.01 0 0 8] 4] 0.00
02:28PM § 9 min 2686.00 2708.00 2G68.00 2687.00 0.01 0 0 o] o 0.00
02:34PM = 16 min 2686.00 2708.00 2668.00 2687.00 0.01 0 Q 0 0 0.00
02:43PM 25 min 2686.00 2708.00 2668.00 2686.00 0.01 4] 0 0 -0.01 0.00
02:54PM 36 min 2685.00 2708.00 2668.00 2686.00 0.01 -0.01 0 ¢} Q 0.00
03:20PM B0 min 2685.00 2707.00 2668.00 2686.00 Q.01 &} -0.01 0 0 0.00

13.78 26.93
03:21PM 1 min 2685.00 2707.00 2668.00 2686.00 0.01 0 c 0 0 0.00
02:22PM 2 min 2684.00 2707.00 266700 2686.00 .01 -0.01 [ -0.01 0 0.00
02:24PM “ 4 min 2684.00 2707.00 266700 2686.00 0.01 0 o] 0 0 0.00
02:26PM <E 6 min 2684.00 2707.00 2667.00 2686.00 0.01 0 0 a [¢] 0.00
02:25PM ‘a 9 min 2684.00 2707.00 2667.00 2686.00 0.01 0 0 0 ] 0.00
02:35PM § 16 min 2684.00 2707.00 2667.00 2686.00 0.01 0 0 0 0 0.00
02:45PM 25 min 2684.00 2707.00 2667.00 2686.00 0.01 0 0 0 0 0.00
02:536PM 36 min 2684.00 2707.00 2667.00 2686.00 0.01 0 0 G 0 0.00
03:21PM 60 min 2684.00 2707.00 2667.00 2686.00 0.01 Q 0 [ 0 0.00

(.00 26.92
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C) STANDARD PROCTOR COMPACTION TEST

The Proctor density test is standard IS; 2720(Part-8)-1983 lays down the
determination of relation between the water content and the dry density of soils.

The soil is compacted into the mould to a certain amount of equal layers, each
receiving a number of blows from 2.6 Kg weighted hammer at a 31 cm height. The
process is then repeated for various moisture contents and dry densities are
determined for each. The graphical relationship is then plotted to establish the
compaction curve.

a) Optimum Moisture Content = 28.30 %
b) Maximum Dry Density = 1.60 grm/cc
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D) CHEMICAL TESTS

Chemical tests were performed on soil and water samples for determining the pH
value, Sulphate, Chloride content etc. The results are given in a tabular form below:

D.1 Chemical Test on Soil Sample
Bore Hole No- BH-1
At depth —1.00-1.45m

SL Test Parameters Test Zethod Unit Result
NO
1 pH value 15:2720(Part-26):1987 | ... 2.58
2 | Organic Matter(OM) | IS:2720(Part-22):1972 % 0.27
3 | cleium arbonate | 1o )00 part-23):1976 % 17.65
{(cacos)
4 | Sulphate(SO;) [S:2720(Part-27):1977 mg/kg 5.59
5 Sulphate(SO, ) [S:2720(Part-27): 1977 mg/kg 8.64
6 " loride [5:3025(Part-32):1988 % 0.021
Salinity as )
7 Conductivity 18:14767-2000 ms 1.56
SOP No: RVB/SOP/05/25 As per
. ICAR 2011 ( Department of
§ | Nurate Agriculture & cooperation Minisiry mg/kg 0.66
of Agriculture, Govt. of India)
Bore Hole No- BH-6
At depth -3.00-3.45m
SL Test Parameters Test Method Unit Result
NO
l pH value 18:2720(Part-26 :1987 | .. 2.70
2 Organic Matter(OM) | 18:2720(Part-22):1972 % 0.33
3 Caleiumcarbonate | (¢ pare 93):1976 % 0.18
{cacos)
4 Sulphate(SO;) [S:2720(Part-27):1977 mg/'kg 5.86
Sulphate(SOy) 1S:2720(Part-27): 1977 mg/kg 8.70
6 | Chloride [S:3025(Part-32):1988 % 0.023
Salinity as .
7 Conductivity [S:14767-2000 ms 1.65
SOP No: RVB/SOP/05/25 As per ICAR
. 2011 { Departmen of Agriculture &
8 Nifrate cooperation , Ministry of Agriculture, mg/kg 0.55
Govt. of India)
Submitted By P K Dutta & Co.
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Chemical test was carried out on a soil samples to determine the pH value, Sulphate
and Chloride. It is seen that the values are within permissible limits (as per IS: 456-
2000) and so no special cement will be required for foundation conerete. Either
Ordinary Portland cement or Portland slag cemeni or Portland Pozzolana
cement can be used for concreting.

E) CONCLUSION & RECOMANDATION

From engineering properties of the deposit following recommendations for foundation
are snggested:

a) Based on the ficld tests and the foregoing discussion the following are
summarized:

b) The subsoil is characterized by silty clay with kankars in first layer, second
layer characterized weathered shale continues up to terminating depth of
maximum boreholes.

¢) The present report deals with the geotechnical investigation findings at the
location and the discussion on the aspects regarding allowable bearing
capacity of open foundations. However, the Foundation Designer may
modulate the type of foundations and other values regarding foundation
geometry and soil design parameter to meet any specific design criteria.

d) Water level observations were made during the progress of boring. The depths
at which ground water was encountered, was recorded in the respective
borelog sheet as standing water level. Standing water level was measured after
24 hours of removal of casing. It was noticed that the ground water level was
found NIL for all boreholes.

e) Precaution in all respect should be taken for nearby existing structures, if any.
The final decision regarding the foundation will depend on the judgment of the
engineer conceried.

f) Any unsuitable expansive/decomposed if encountered should be replaced.

g) The foundation spacing should be chosen in such a way that there should not
be any overlap of pressure bulb of 2 adjacent footings.

h) Concentration of chlorides, sulphates & pH value are under limit as per IS
Code specification. So no special cement will be required for foundation

concrete.
i) Pile Capacity shall be considered for Foundation design as per nearest bore
hole data
Prepared By Checked & approved by
Signature Signature
Soil Investigator Assam Electricity Grid
o <, CorporationLtd .
[ PR B s Co.
P W -.‘:\\‘--i‘"."f'—':
; : Submitted By P K Dutta & Co.

- B.Tech (Civil)
Sr. Geotechnical Engineer
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M/sP.K.Dutta & Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Project:- Geo Technical Investigation Report for Construction of a
new 400/132kV Grid Sub-Station at Umrangsho along with
Associated Transmission System at Dima Hasao district, Assam.

BORE LOG DATA SHEET

BoreHole No. :- BH-1 Borehole Diameter - 150 mm  Drill Hole:- NX. | fiqq
Tests Nos Samples Nos
Land Type:- S/SLand Northing :- 25°31'31.95"
Commenced on:- 10.10.2026 Easting :- 92°46'04.90" SPT 4 Undisturbed (U) 2
Completed on:- 11.10.2026 Cone Distubed (D) 3
Termination Depth (m):-15.00 M
Water Level :- NIL Vane - Core (C) 6
Penetration SAMPLES Core
DEPTH ( N STRATA Symbol Thickness Recovery RQD. | oo e
m. 15| 15 | 15 | value DESCRIPTION m %
) em | em | em (m) Type [ No. | Depth(m.) (%) (%)
0.00 D 1 0.5
D 2 1100 | -
U 1 |100| 145
Stiff to very
3|1 4] 5 9 consistency,to L S 1 |200| 245
brownishtoreddish |."." .~
4| 7|10 17 | greysiltyclaywith |- - -’ S | 2 |300] 345
kankars. s
U 2 | 400 | 445
D 3 1450 | -
7.00 10| 16 | 26 | 42 . . . 7.00 S 3 [ 500| 545
56 blows for
7.00 38 10em>100 S 4 | 700 725 Rebounded
C 1 |7.00| 850 13% NIL
Completely to highly, C 2 | 850 | 10.00 14% NIL
weathered, brownish
to dark grey C 3 |10.00( 11.50 13% NIL
coloured,weathered
shale. C 4 |11.50| 13.00 15% NIL
C 5 [13.00| 14.00 18% NIL
15.00 8.00 C 6 [14.00| 15.00 23% 10%
S" - 'SPT! "C" -'CORE' "U" - "UNDISTURBED SAMPLE" "D" - 'DISTURBED SAMPLE" ! WSAM\Q/LAETER "BGL " - BELOW GROUND LEVEL *
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Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Project:- Geo Technical Investigation Report for Construction of a
new 400/132kV Grid Sub-Station at Umrangsho along with
Associated Transmission System at Dima Hasao district, Assam.

BORE LOG DATA SHEET

BoreHoleNo. :- BH-2 Borehole Diameter :- 150 mm  Drill Hole:- NX. Fidd
Tests Nos Samples Nos
Land Type :- S/SLand Northing :- 25°31'32.62"
Commenced on:- 09.10.2026 Easting :- 92°46'07.99" SPT 4 Undisturbed (U) 1
Completed on:- 10.10.2026 Cone - Distubed (D) 2
Termination Depth (m):-15.00 M
Water Leve :- NIL Vane - Core (C) 7
Penetration SAMPLES Core
DEPTH ( N STRATA Symbol “Thickness Recovery R.Q.D. Remarks
m) | 15| 15 | 15 | viue| DESCRIPTION m) (%)
em | em | em Type | No. Depth (m.) (%)
0.00 D 1 ]050]| -—
D 2 [100| -
Stiff to verry stiff
consistency, brownish |« * - U 1100 145
3| 4| 6| 10 |lOreddishyellowsity)- s | 1]200] 245
clay with kankars.
5 8 (11| 19 S 2 [300| 345
4.50 4.50 U 2 [ 400 | 4.20 Rebounded
52 blows for
4.50 30 12em>100 S 3 | 450 | 477 Rebounded
C 1 | 450 | 6.00 10% NIL
55 blows for
42 10em>100 S 4 | 6.00| 6.25 Rebounded
0,
Completely to highly, C 2 | 6.00| 7.50 13% NIL
weathered, brownish c | 3|750] 900 12% | NIL
to dark grey coloured,
weathered shale: c | 4|900|1050| 14% | NIL
C 5 [10.50| 12.00 14% NIL
C 6 |12.00| 13.50 17% NIL
0,
15.00 10.50 C 7 |13.50( 15.00 18% NIL
"S" - 'SPT! "C" -'CORE' "U" - "UNDISTURBED SAMPLE " "D" - 'DISTURBED SAMPLE " ! WS:\'M\Q/_AETER " BGL " - BELOW GROUND LEVEL *

Page 207



M/sP.K.Dutta & Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.
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new 400/132kV Grid Sub-Station at Umrangsho along with
Associated Transmission System at Dima Hasao district, Assam.

BORE LOG DATA SHEET

BoreHoleNo. :- BH-3 Borehole Diameter :- 150 mm  Drill Hole:- NX. | giqq
Tests Nos Samples Nos
Land Type:- S/SLand Northing :- 25°31'29.82"
Commenced on:- 06.10.2026 Easting :- 92°46'06.27" SPT 3 Undisturbed (U) 1
Completed on:- 07.10.2026 Cone - Distubed (D) 2
Termination Depth (m):-15.00 M
Water Level :-NIL Vane - Core (C) 8
Penetration SAMPLES Core
DEPTH ( N STRATA Symbol Thickness Recovery RQD. | oo s
m.) Clri iri 15 ¢m| value DESCRIPTION (m) Type | No. | Depth(m.) (%) (%)
0.00 D | 1]050]| -
D 2 1100 | ---
Stiff consistency,
brownish grey silty U 1 [100| 145
clay with kankars.
4 6 7 13 S 1 |200| 245
55 blows for
3.50 21 10em>100 3.50 S 2 | 300 325 Rebounded
3.50 (3 1 | 3.00| 450 13% NIL
56 blows for
46 5em>100 S 3 | 450 | 4.70 Rebounded
C 2 | 450 | 6.00 16% NIL
0,
Completely to highly, €| 3 |600) 750 9% | NIL
wezthered, brownish c | 4|750] 900 11% | NIL
to dark grey coloured,
h
weathered sale c | 5 |000|1050| 14% | NIL
C 6 |10.50( 12.00 17% NIL
C 7 112.00{ 13.50 16% NIL
15.00 11.50 C 8 |13.50| 15.00 19% NIL
S" - 'SPT* "C" -'CORE' "U" - "UNDISTURBED SAMPLE " “D" - 'DISTURBED SAMPLE" " WSA-M\;{AETER " BGL " - BELOW GROUND LEVEL *
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M/sP.K.Dutta& Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Project:- Geo Technical Investigation Report for Construction of a
new 400/132kV Grid Sub-Station at Umrangsho along with
Associated Transmission System at Dima Hasao district, Assam.

BORE LOG DATA SHEET

Bore Hole No. :- BH-4 Borehole Diameter :- 150 mm  Drill Hole:- NX. Field
! Nos Samples Nos
Tests
Land Type :- S/SLand Northing :- 25°31'30.92"
Commenced on:- 07.10.2026 Easting :- 92°46'07.63" SPT 4 Undisturbed (U) 2
Completed on:- 08.10.2026 Cone - Distubed (D) 3
Termination Depth (m):-15.00 M
Water Level :- NIL Vane - Core (C) 6
Penetration SAMPLES Core
DEPTH ( N Thickness R.QD.
STRATA DESCRIPTION| Symbol . Recover Remarks
m.) 15115 115 | value ¥ (m) Type| No. | Depth(m.) (%) Y1 (%)
cn | cm | cm
0.00 D 1 0.50
Stiff to very stiff
consistency, brownish | -, - D 2 1100}
grey silty clay with
Kkankars U 1 1.00 | 145
300 4 6 8 14 3.00 S 1 200 | 245
300 8 | 14| 18| 32 S 2 3.00 | 345
Very tiff, to hard U | 2 | 400 | 445
brownish grey silty
clay with kankars D 3 | 450 | -
7.00 13| 20 | 26| 46 4.00 S 3 500 | 545
7.00 56 blows
38| 45 for S 4 | 700 | 7.37 Rebounded
7cm>100
C 1 7.00 | 850 9% NIL
Completely to highly, C 2 | 850 10 11% NIL
weathered, brownish
derk grey c | 3 |1050| 115 | 12% | NIL
coloured,weathered
shae
C 4 [1150| 13 14% NIL
C 5 | 13.00 | 14.00 15% NIL
0,
15.00 8.00 C 6 | 14.00 | 15.00 18% NIL
S 'SPT "C" -'CORE "U" - "UNDISTURBED SAMPLE" "D" - 'DISTURBED SAMPLE" ) WSAM\QIL/;TER "BGL " - 'BELOW GROUND LEVEL '
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M/sP.K.Dutta& Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Project:-Geo Technical Investigation Report for Construction of a
new 400/132kV Grid Sub-Station at Umrangsho along with
Associated Transmission System at Dima Hasao district, Assam.

BORE LOG DATA SHEET

Bore Hole No. :- BH-5 Borehole Diameter :- 150 mm  Drill Hole:- NX. Fidd
! Nos Samples Nos
Tests
Land Type :- S/SLand Northing :- 25°31'27.98"
Commenced on:- 30-09-2026 Easting :- 92°46'07.49" SPT 4 Undisturbed (U) 2
Completed on:- 01-10-2026 Cone - Distubed (D) 3
Termination Depth (m):-15.00 M
Water Level :- NIL Vane - Core (C) 6
Penetration SAMPLES Core
DEPTH N Thickness R.Q.D.
STRATA DESCRIPTION| Symbol Recovery Remarks
(m.) ;?1 ;31 Clri value ™M | Type| No. | Depth(m.) (%) (%)
0.00 D 1 (050 | -
D 2 [100| -
U 1 |100| 145
4| 6| 7| 13| sSifftoverysiff, |'.7.". S | 1]200| 245
brownish grey silty |,-,-."
6| 8 |11 19 clay with kankars  |."."." S | 2 |300]| 345
U 2 | 400 | 445
D 3 [450| -
7.00 7110 |12 22 7.00 S 3 | 500 | 545
700 | 35| 55 | _S0for s | a|700| 735 Rebounded
5cm>100
C 1 |7.00| 800 10% NIL
Completely to highly, c 2 | 800| 950 14% 10%
weathered, dark grey 15% 10%
coloured, westhered C 3 | 950 | 11.00 5% 0%
shale C 4 |11.50| 12.50 19% 12%
C 5 |1250( 14.00 21% 10%
0, 0,
15.00 8.00 C 6 |14.00( 15.00 25% 13%
"S" - 'SPT! "C" -'CORE "U" - "UNDISTURBED SAMPLE" "D" - 'DISTURBED SAMPLE" ) WSAM\QIL/;TER "BGL " - 'BELOW GROUND LEVEL "
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M/sP.K.Dutta& Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Project:-Geo Technical Investigation Report for Construction of a
new 400/132kV Grid Sub-Station at Umrangsho along with
Associated Transmission System at Dima Hasao district, Assam.

BORE LOG DATA SHEET

Bore Hole No. :- BH-6 Borehole Diameter :- 150 mm  Drill Hole:- NX. Fidd
! Nos Samples Nos
Tests
Land Type :- S/SLand Northing :- 25°31'28.90"
Commenced on:- 02-10-2026 Easting :- 92°46'08.00" SPT 3 Undisturbed (U) 1
Completed on:- 03-10-2026 Cone - Distubed (D) 2
Termination Depth (m):-15.00 M
Water Level :- NIL Vane - Core (C) 7
Penetration SAMPLES Core
DEPTH N Thickness R.Q.D.
STRATA DESCRIPTION| Symbol Recovery Remarks
m. 15| 15 | 15 | value m %
(m.) ol am L em (m) Type | No. | Depth(m.) (%) (%)
0.00 D| 1|05 —
D 2 1100 | ---
Stiff to very
stiff,consistency U 11100 145
3| 4| 6| 10| Pownishgreysity s | 1200|245
clay with kankars
71 12| 16| 28 S 2 | 300 | 345
5.00 5.00 u 2 | 400 | 4.20 Rebounded
500 | 33| 56|, % s | 3|50/ 535 Rebounded
blows>100
C 1 | 500 | 650 14% NIL
C 2 | 650 | 8.00 22% 12%
Completely to highly, 0
weathered, dark grey C 3 | 800 | 950 20% 13%
coloured, weathered
! 0,
shale C 4 | 950 | 11.00 18% NIL
C 5 |11.00| 12.50 21% 12%
C 6 |1250( 14.00 24% 13%
0, 0,
15.00 10.00 C 7 114.00| 15.00 27% 15%
"S" - 'SPT! "C" -'CORE "U" - "UNDISTURBED SAMPLE" "D" - 'DISTURBED SAMPLE" ) WSAM\IQTETER "BGL " - 'BELOW GROUND LEVEL '
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M/sP.K.Dutta & Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Project:-Geo Technical Investigation Report for Construction of a
new 400/132kV Grid Sub-Station at Umrangsho along with
Associated Transmission System at Dima Hasao district, Assam.

BORE LOG DATA SHEET

Bore Hole No. :- BH-7 Borehole Diameter :- 150 mm  Drill Hole:- NX. Fied
Tests Nos Samples Nos
Land Type :- S/SLand Northing :- 25°31'29.57"
Commenced on:- 05.10.2026 Easting :- 92°46'09.28" SPT 3 Undisturbed (U) 1
Completed on:- 06.10.2026 Cone - Distubed (D) 2
Termination Depth (m):-15.00 M
Water Level :- NIL Vane - Core (C) 7
Penetration SAMPLES Core
DEPTH ( N STRATA Symbol Thickness Recovery R.Q.D. Remarks
m.) 15| 15 15em value DESCRIPTION (m) Type| No. Depth (m.) (%) (%)
cm | cm
0.00 D|1]|o050]| —
D 2 1.00 -
Stiff to very
stiff brownishgrey |- - U 1| 100 | 145
silty clay with kankars.| * , *
4 5 6 11 ' S 1 | 200 | 245
450 6 9 16 25 450 S 2 | 300 | 345
4.50
49 | 53 for 10cm>100 S 3 | 450 | 475
C 1 | 450 | 6.00 12% NIL
C 2 | 600 | 750 13% NIL
Completely to highly,
wesathered, brownish C 3 | 750 | 9.00 15% NIL
to dark grey
coloured,weathered C 4 | 9.00 | 10.50 18% NIL
shale
C 5 |10.50 | 12.00 17% NIL
C 6 | 12.00 | 13.50 20% NIL
. . 22% 10%
15.00 10,50 C 7 | 13.50 | 15.00 ( 0%
"S- 'SPT’ "C" -'CORE' "U" - "UNDISTURBED SAMPLE " "D" - 'DISTURBED SAMPLE" ! WSA-I\/IYP\I?\ETER " BGL " - ' BELOW GROUND LEVEL *
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M/sP.K.Dutta & Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Project:-Geo Technical Investigation Report for Construction of a
new 400/132kV Grid Sub-Station at Umrangsho along with
Associated Transmission System at Dima Hasao district, Assam.

BORE LOG DATA SHEET

Bore Hole No. :- BH-8 Borehole Diameter :- 150 mm  Drill Hole:- NX. Fidd
Tests Nos Samples Nos
Land Type :- S/SLand Northing :- 25°31'28.56"
Commenced on:- 04.10.2026 Easting :- 92°46'10.87" SPT 3 Undisturbed (U) 1
Completed on:- 05.10.2026 Cone - Distubed (D) 2
Termination Depth (m):-15.00 M
Water Level :-NIL Vane - Core (C) 7
Penetration SAMPLES Core
DEPTH N STRATA Symbol Thickness Recovery R.Q.D. Remarks
(m) | 15| 15 | 15 | vaue| DESCRIPTION (m) (%)
en | em | em Type | No. Depth (m.) (%)
0.00 D 1050 | ---
Siff tovery stiff |- D | 2]100}
consistency brownish | *
grey silty clay with U 1100} 145
3|5 7| 12 kankars. S | 1200|245
. 711 1 2 . .
5.00 (0] 6 6 500 S 2 | 300| 345
500 | 55| O0blowsfor S | 3|500| 52 Rebounded
7cm>100
C 1 |[5.00]| 6.50 15% NIL
C 2 | 650 | 8.00 16% NIL
Completely to highly,
weathered, brownish C 3 |800| 950 14% NIL
to dark grey
coloured,weathered C 4 | 950 | 11.00 17% NIL
shale
C 5 |11.00{ 12.50 19% NIL
C 6 |12.50| 14.00 18% NIL
15.00 10.00 C 7 |14.00| 15.00 17% NIL
S" - 'SPT' "C" -'CORE' "U" - "UNDISTURBED SAMPLE" "D" - 'DISTURBED SAMPLE' ' WSAM\Q{_/?ETER "BGL " - 'BELOW GROUND LEVEL '
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M/sP.K.Dutta& Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Project:-Geo Technical Investigation Report for Construction of a
new 400/132kV Grid Sub-Station at Umrangsho along with
Associated Transmission System at Dima Hasao district, Assam.

BORE LOG DATA SHEET

Bore Hole No. :- BH-9 Borehole Diameter :- 150 mm  Drill Hole:- NX. Field
Tests Nos Samples Nos
Land Type :- S/SLand Northing :- 25°31'23.82"
Commenced on:- 28.09.2026 Easting :- 92°46'08.25" SPT 3 Undisturbed (U) 1
Completed on:- 29.09.2026 Cone - Distubed (D) 2
Termination Depth (m):-15.00 M
Water Level :- NIL Vane - Core (C) 7
Penetration _ SAMPLES Core
DEPTH ( 5| s 3"\' STRATA DESCRIPTION| Symbol | T Thekness Recovery R'g'D' Remarks
m) 15cm| V@€ m Type| No. | Depth(m.) (%) (%)
cm | cm
0.00 D 1|05 | -—
Stiff to very tiff, D | 2]100) —
brown!sh to redd_|sh U 1| 100 | 145
grey silty clay with
35| 6| 11 kankars & s | 1|20 245
occasionally rock
7 11|14 25 fragments s | 2| 300|345
450 450 U 2 | 400 | 4.10 Rebounded
450 |68 blowsfor 13cm>100 S 3 | 450 | 4.63 Rebounded
C 1 | 450 | 6.00 13% NIL
C 2 | 6.00 | 7.50 12% NIL
Completely to highly, 0
westhered, dark grey C 3 | 750 | 9.00 14% NIL
coloured,weathered
shale C 4 | 9.00 | 10.50 16% NIL
C 5 | 10.50 | 12.00 15% NIL
C 6 | 12.00 | 13.50 18% NIL
15.00 10.50 C 7 | 1350 | 15.00 23% NIL
S" - 'SPT! "C" -'CORE' "U" - "UNDISTURBED SAMPLE" "D" - 'DISTURBED SAMPLE" ) WSAM\IQTETER "BGL " - 'BELOW GROUND LEVEL "

Page 214



M/sP.K.Dutta & Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Project:-Geo Technical Investigation Report for Construction of a
new 400/132kV Grid Sub-Station at Umrangsho along with
Associated Transmission System at Dima Hasao district, Assam.

BORE LOG DATA SHEET

Bore Hole No. :- BH-10 Borehole Diameter :- 150 mm  Drill Hole:- NX. Fied
Tests Nos Samples Nos
Land Type :- S/SLand Northing :- 25°31'25.12"
Commenced on:- 29.09.2026 Easting :- 92°46'08.71" SPT 5 Undisturbed (U) 1
Completed on:- 30.09.2026 Cone - Distubed (D) 2
Termination Depth (m):-15.00 M
Water Level :- NIL Vane - Core (C) 7
Penetration SAMPLES Core
DEPTH ( N STRATA Symbol Thickness Recovery R.Q.D. Remarks
m.) 15 | 15 | 15 | value DESCRIPTION (m) (%)
en | em | em Type | No. Depth (m.) (%)
0.00 D|1]|o050]| —
SHiff to very stiff, D | 2]100} —
brown! shto redd_lsh U 1| 100 | 145
grey silty clay with
45| 7] 12 kankars & s | 1200/ 245
occasionally rock
7] 12]| 14| 26 fragments s | 2300 345
4.50 4.50 U 2 400 | 4.15 Rebounded
4.50 Completely to highly,
53 | 50 blows>100 weathered, dark grey S 3 | 450 | 470 Rebounded
coloured,weathered
6.00 shale 150 | C | 1| 450|600 | 10% | NIL
600 | 24| 35| 43| 78 . s | 4|600]| 645
Hard consistency,dark ; ’
grey,clay 0
750 150 C 2 | 600 | 750 7% NIL
7.50
40 | 62 blows>100 S 5 | 750 | 7.75 Rebounded
C 3 | 750 | 9.00 13% NIL
Completely to highly, o
weethered, dark grey C 4 | 9.00 | 10.50 14% NIL
coloured westhered Cc | 5 |1050|1200| 16% | NIL
shae
C 6 |12.00| 1350 | 20% 12%
15.00 9.00 C 7 | 1350 | 15.00 | 22% 10%
S" - 'SPT" "C" -'CORE "U" - '"UNDISTURBED SAMPLE " "D" - 'DISTURBED SAMPLE" ! WSA-I\AYP\f\ETER " BGL " - 'BELOW GROUND LEVEL *
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M/sP.K.Dutta & Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Project:-Geo Technical Investigation Report for Construction of a
new 400/132kV Grid Sub-Station at Umrangsho along with
Associated Transmission System at Dima Hasao district, Assam.

BORE LOG DATA SHEET

Bore Hole No. :- BH-11 Borehole Diameter :- 150 mm  Drill Hole:- NX. Fidd
Tests Nos Samples Nos
Land Type :- S/'SLand Northing :- 25°31'26.03"
Commenced on:- 27.09.2026 Easting :- 92°46'10.69" SPT 5 Undisturbed (U) 2
Completed on:- 28.09.2026 Cone - Distubed (D) 3
Termination Depth (m):-15.00 M
Water Level :- NIL Vane - Core (C) 5
Penetration SAMPLES Core
DEPTH ( N STRATA Symbol Thickness Recovery R.Q.D. Remarks
m.) 01:] §n51 15 ¢cm| value DESCRIPTION (m) Type | No. | Depth(m.) (%) (%)
0.00 D 1050 | ---
Stiff consistency,
brownish to reddish D | 21004 -
grey silty clay with
Kkankars U 1 [100]| 145
3.00 3 4 6 10 300 S 1 |(200]| 245
3.00 71 11| 16 27 S 2 | 300| 345
very stiff to hard, U 2 | 400 | 4.45
brownish to reddish
grey silty clay D | 3|450]| -
7.50 11|15 | 25 40 4.50 S 3 | 500 545
750 | 49 | S6blowsfor s | 4|75 770 Rebounded
cm>100
C 1 | 750 | 9.00 9% NIL
44 | 60 blows>100 Completely to high, S 5 19.00| 917 Rebounded
weathered, dark grey o
coloured, weathered C 2 | 9.00 | 10.50 12% NIL
shale C 3 |10.50( 12.00 13% NIL
C 4 (12.00| 13.50 16% NIL
15.00 7.50 C 5 |13.50| 15.00 19% 10%
S" - 'SPT* "C" -'CORE' "U" - "UNDISTURBED SAMPLE " “D" - 'DISTURBED SAMPLE" " WSA-M\;{AETER " BGL " - BELOW GROUND LEVEL *
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M/sP.K.Dutta& Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Project:-Geo Technical Investigation Report for Construction of a
new 400/132kV Grid Sub-Station at Umrangsho along with
Associated Transmission System at Dima Hasao district, Assam.

BORE LOG DATA SHEET

Bore Hole No. :- BH-12 Borehole Diameter :- 150 mm  Drill Hole:- NX. Field
Tests Nos Samples Nos
Land Type :- S/SLand Northing :- 25°31'26.74"
Commenced on:- 25.09.2026 Easting :- 92°46'12.25" SPT 5 Undisturbed (U) 2
Completed on:- 26.09.2026 Cone - Distubed (D) 3
Termination Depth (m):-15.00 M
Water Level :- NIL Vane - Core (C) 6
Penetration SAMPLES Core
DEPTH 5| 15 ;\‘ STRATA DESCRIPTION| Symbol | T hokness Recovery R'g'D' Remarks
(m.) om | om |150m vaue (m) Type | No. | Depth(m.) (%) (%)
0.00 D 1 (050 | -
Stiff consistency,
brownish to reddish D | 2|10} —
grey silty clay with
Kkankars U 1 |100| 145
3.00 3 5 6 11 3.00 S 1 |200| 245
3.00 7114| 16 | 30 S 2 [ 300]| 345
Very stiff, brownish U 2 | 400 | 445
grey silty clay with
kankars D 3 | 450 -
7.00 11|16 | 28 | 44 4.00 S 3 | 500 | 545
65 blows for
7.00 37 10em>100 S 4 | 700 725 Rebounded
C 1 |7.00| 850 12% 12%
60 blows for 12cm>100 S 5 | 850 | 862 Rebounded
Completely to high, 17% 10%
weathered, dark grey C 2 | 850 | 10.00 (] 0%
coloured, weathered c | 3 1000 1150 | 23% | 14%
shale
C 4 (1150 13.00 271% 15%
C 5 |13.00( 14.00 32% 19%
15.00 8.00 C 6 |14.00| 15.00 34% 18%
S 'SPT! "C" -'CORE' "U" - "UNDISTURBED SAMPLE" "D" - 'DISTURBED SAMPLE' " WSAM\;VLAETER "BGL " - 'BELOW GROUND LEVEL '
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SUBSOIL PROFILE



M/s P.K.DUTTA & CO.

Generalised Subsoil Profile

CLIENT:-ASSAM ELECTRICITY GRID CORPORATION LIMITED.

PROJECT: Geo Technical Investigation Report for Construction of a new 400/132kV Grid
Sub-Station at Umrangsho along with Associated Transmission System at Dima Hasao district,

Assam. .

Seale in Meter

RN

Lt

00

2.50

5.00

_17.50

10.00

12.50

115.00

G WL =NIL

00

Generalised Subsoil Profile

7.00M

15.00M

BH-1

D

oz u

N=1T

u2

N=42

N>100, C1-{13%MNIL)

C2-(14%MNIL)

CH13%MNIL)

CA{15%NIL)

C5{18%MNIL)
CB-(23%M0%)

Depth = 15.00 m.

= Silty clay with kankars.

G WL =NIL 00
S ™

4.50M

15.00M

Depth = 15.00 m.

BH-2

=Weathered, dark grey coloured, weathered shale

GW. L =NIL 00
D1 L. ot
D2, U4 v v{pz ot
N=10 L neta
N=1 o o 2100, G1-{13%NIL)

3500 v
N>100, C1-{10%MIL) N>100, C2-{16%MNIL)
N>100, G2-13%MNIL) CI{%MIL)
CH{12%NIL) C4-(11%NIL)
CA-{14%/NIL) C5-(14%MNIL)
C5-{14%MIL) CO-(179MNIL)
CE-(1T%MNIL) CT{16%MNIL)
C7-{18%NiL) CB{18%MNIL)
15.00M
BH-3

Depth = 15.00 m.

NOTE:

1) "N" means Standard Penetration Test value.
2) "U" means Undisturbed Soil Sample.

3) C <No.> (TCRRQD).

4 "C" means Core.

5) "TCR" means Total Core Recovery.

6) "RQD" means Rock Quality Desigantion.
7) "SWL" means Standing water Level.

8) Thickness of each startuin is shown in lefl side
of each borehole.
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M/s PK.DUTTA & CO. Generalised Subsoil Profile

CLIENT:-ASSAM ELECTRICITY GRID CORPORATION LIMITED.

PROJECT: Geo Technical Investigation Report for Construction of a new 400/132kV Grid I
Sub-Station at Umrangsho along with Associated Transmission System at Dima Hasao district,
Assam.

Generalised Subsoil Profile |
Scale in Meter
00 QL NL_ 00— WLl 00— e 00—

p— L + D1 2 - D1 w - D1
_| R AT « oz ut R AL
] o Netd " hets + o Neto
_|2.50 LB [« - T
- 300M|_w J{N=32 « o N=19 « J{N=28
: " * - uz W * w B uz - * -

2 = b D3 - - 03 *

500 R F v N2 5.000*__* [ N>100, C1{14%mIL)
B o | e C2{22W12%)
| 7.00M| s+« | N>100, C1-{G%MNIL) 7.00M | N>100, C1-{10%/NIL)

1750

C2{14%M10%) C320%/13%)
| C2{11%MNIL)
_ CHI5%M0%) CA-{18%MNIL)

—1000 C3-{12%NIL)
= C5-{21%/12%)
_ CA{14%NIL) CA{19%12Z%)

~12.50 C5{21%/10%) CE{24%/13%)
_ C54{15%MNIL)

i CB-{1B%MNIL) CB{25%/13%) CT-L27%15%)
_115.00 15.00M 15.00M 15.00M
BH-4 BH-5 BH-6
Depth = 15.00 m. Depth =15.00 m. Depth = 15.00 m.

-« = Silty clay with kankars.

= Weathered, dark grey coloured, weathered shale

NOTE:

1} "N" means Standard Penetration Test value.
23 "U” means Undisturbed Soil Sample.

3} C <No.>» (TCR/RQD).

4)"C" means Core.

5) "TCR" means Totat Core Recovery,

&) "ROD" means Rock Quality Desigantion.
7) "SWL" means Standing water Level.

8) Thickness of each startum is shown in left side
of each borehole.
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M/s PK.DUTTA & CO. Generalised Subsoil Profile

CLIENT:-ASSAM ELECTRICITY GRID CORPORATION LIMITED.

PROJECT: Geo Technical Investigation Report for Construction

Sub-Station at Umrangsho along with Associated Transmission System at Dima Hasao district,

Assam.

of a new 400/132kV Grid

Generalised S_ubsoil Profile

Scale in Meter

00 GW.L =NIL 00 G.W.L.=NIL 00 - -
I L T o
« o« |D2, U1 v +(D2, u
| LY Nt R 7
__|250 s B [+
| LT e B I
_| 4.50M[_ "~ _ | N>100, C1-(12%MIL) [ s
_|s.00 5,005 N>100, G1{15%MIL)
_ C2-{13%INIL)
] C2{16%NIL)
1730 CHISHNL)
| CH{14NL)
_ CA{16%MIL)
- CA{17%NIL)
_ L1000
] CE{17%NIL)
C5{19%NIL)
_] C6-{20%NIL)
1250 CB{18%NIL)
] CT-(22%10%)
] CT{ITONIL)
1500 15.00M 15.00M
BH-7 BH-8
Depth = 15.00 m. Depth = 15.00 m.

-7+ J=Silty clay with kankars.

=Weathered, dark grey coloured, weathered shale
77/} Silty ciay with kankars & occasionally rock fragments.

G.W.L =NIL 0n
—

(K]
bz, 1

b '\_\:

o

N=11

N

b \ g
\\
NN

<
\\\

N=25

4.50M N>100, C1-{13%MIL)

\-

C2{12%/NIL)

C3-{14%NIL)

CA-{16%/MNIL})

C5-{15%/MNIL)

CE{18%AIL)

CT-{Z3%MNIL}

15.00M

BH-9
Depth = 15.00 m.

NOTE:

1% "N" means Standard Penetration Test value.
2) "U" means Undisturbed Soil Sample.

3) C <No.> (TCR/RQD).

4y "C" means Core.

5) "TCR" means Total Core Recovery.

6) "ROD" means Rock Quality Desigantion.
7} "SWL" means Standing water Level.

8) Thickness of each startum is shown in left side
of each borehole.
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M/s PKX.DUTTA & CO.

Generalised Subsoil Profile

CLIENT:-ASSAM ELECTRICITY GRID CORPORATION LIMITED.

PROJECT: Geo Technical Investigation Report for Construction of a new 400/132kV Grid
Sub-Station at Umrangsho along with Associated Transmission System at Dima Hasao district,

Assam.
Generalised Subsoil Profile
Scale iz Meter R
00 LWL, =] 00 _ G WL _=NIL = N G.W.L. =NIL i) = =
] /// D1 O 1ot . Int
| %nz,m v v o2 -~ o2, uf
— “;/ 7/ . e v -
.| I / N=12 + +N=10 « oN=l1
— 1250 Y, S =
| 7/ // N=26 3.00M N=27 3.00M[ " Tn=30
l o4, [T
l s N>100, C1{10%MIL) .o s
1500 UL N
] 6.00M N=78, C2-(TNIL) e
_ £ 7.00M"s " No100, C1-{12%/12%)
1750 7.50M N>100, C3-(13%MNIL)  7.50M E=:
| N>100, C2-(17%H0%)
] CA-{14%NIL) N>100, C2-(12%MNIL)
10,00 C3{23%/14%)
| C5{16%NIL) C3{13%MNIL)
N CA{2TH15%)
_ CE-{20%H2%) CA-{16%NIL)
1250
_ C5-(32%19%)
N CT-{22%10%) C5{19%H10%)
] CB-{34%/18%)
1500 15.00M 15.00M 15.00M
BH-10 BH-11 BH-12
Depth = 15.00 m. Depth = 15.00 m. Depth = 15.00 m.

= Silty clay kankars.

=cj= Grey silty clay.

= Hard consistency,dark grey,clay

7/ /}= Silty clay with kankars & occasionally rock fragments.
=Weathered, dark grey coloured, weathered shale

NOTE:

1) "N" means Standard Penetration Test value.
2) "U" means Undisturbed Soil Sample.

3) C <No.> (TCR/RQD).
4) "C" means Core.

5) "TCR" means Total Core Recovery,

6} "ROD" means Rock Quality Desigantion.

7} "SWL" means Standing water Level.

8} Thickness of each startum is shown in left side

of each borehole.
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PLOT OF SPT VALUES WITH
DEPTH



STANDARD PENETRATION TEST

M/s. P.K.Dutta & Co CURVE

Client :- |ASSAM ELECTRICITY GRID CORPORATION IMITED.

Geo Technical Investigation Report .r Construction of a new 400/132kV
Project :- |Grid Sub-Station at Umrangsho along with Associated Transmission
System at Dima Hasao district Assam.

DEPTH VS FIELD N VALUE

STANDARD PENETRATION TEST VALUES

Y 20 40 60 80 100 120
0.00
——BH-1
2.50
=
[
R
=
(=]
500 +
7.50 -

Plot of Standard Penetration Test Values with Depth
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STANDARD PENETRATION TEST
M/s. P.K.Dutta & Co CURVE
Client :- ASSAM ELEC RICI  GRID CORPORA TON LIMITED.
Geo Technical Investigation Report for Construction of ane  400/132kV
Project :- |Grid Sub-Station at Umrangsho along with Associated Transmission
System at Dima Hasao distrir - Assam.
DEPTH VS FIELD N VA® E
STANDARD PENETRATION TEST VALUES
0 20 40 60 80 100 120
0.00
—+—BII-2

2.50
£
=
E
=9
J£2]
=)

4
5.00
*
7.50
Plot of Standard Penetration Tes{ Values with Depth
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ST NDARD ENETRATION TEST

M/s. P.K.Dutta & Co CURVE
Client ;- |ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Geo Technical Investigation Report for Construction of a new 400/132kV
Project ;- |Grid Sub-Station at Umrangsho along with Associated Transmission
System at Dima 1asao district Assam.
DEPTH VS FIELD N VALUE
STANDARD PENETRATION TEST VALUES
0 20 40 60 80 100 120
0.00
——BH-
) %
= 250
-
-5
=
a
b
5.00 -

Plot of Standard Penetration Test Values with Depth
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M/s. P.K.Dutta & Co

STANDARD ENETRA"TON TEST

CURVE
Client :- |ASSAM ELEC "RICITY GRID CORPORA TON LIV ""ED.
Geo Technical nvestigation Report for Construction of a new 400/132kV
Project :- |Grid Sub-Station at Umrangsho along with Associated Transmission
System at Dima Hasao district, Assam.
DEPTH VS FIELD N VAL .
STANDARD PENETRATION TEST VALUES
0 20 40 60 80 100 120
0.00
—+—BH-4
2.50 -
g
- 5.00 1
[
=%}
3]
a
7.50 -
10.00 -

Plot of Standard Penetration Test Values with Depth
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. STANDARD ENETRATION TEST
f/ )
S. Dutta & Co CURVE
Client :~ |ASSAM ELECTRICITY GRID CORPORATION Il JED.
Geo Technical Investigation Report for Construction of a new 400/132kV
Project :- |Grid Sub-Station at Umrangsho along with Associated Transmission
System at Dima Hasao distric- Assam.
DEPTH VS FIELD N VALUE
STANDARD PENETRATION TEST VALUES
0 20 40 66 80 100 120
0.00
—+—BH-5

2.50
E
= 5.00
E
Bl
=]
&

7.50

10.00

Plot of Standard Penetration Test Values with Depth
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M/s.

R STANDARD PENETRATION TEST
?. x.Dutta & Co CURVE

Client :-

ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Geo Technical Investigation Report for Construction of a new 400/132kV

Project :- |Grid Sub-Station at Umrangsho along with Associated Transmission
System at Dima Hasao district Assam.
DEPTH VS FIELD N VALUE
STANDARD PENETRATION TEST VALUES
0 20 0 60 80 100 120
0.00
—+—BH-6
250 -
g
=
ot
By
€3]
]
500 -
7.50

Plot of Standard Penetration Test Values with Depth
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STANDARD PENETRATION TEST
M/s. .Dutta & Co CURVE

Client :- |ASSAM EL .CTRICITY GRID CORPORATION LIMITED.

Geo Technical Investigation Report for Construction of a new 400/132kV

Project :- |Grid Sub-Station at Umrangsho along with Associated Transmission

System at Dima Hasao district, Assam.

DEPTH ( )

DEPTH VS FIELD N YALL. .,

STANDARD PENETRATION TEST VALUES

0 20 40 60 80 100 120
0.00
—+—BH-7
250 |
5.00

Plot of Standard Penetration Test Values with Depth
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STANDARD PENETRATION TEST
A/s. K.Dutta & Co CURVE
Client :- |ASSA [ ELECTRICITY GRID CORPORATION LIMITED.
Geo ‘echnical Investigation Report for Construction of a new 400/132kV
Project :- |Grid Sub-Station at Umrangsho along with Associated Transmission
System at Dima Hasao distric | Assam.
DEPTH VS FIELD N VALUE
STANDARD PENETRATION TEST VALUES
0 20 40 60 80 100 120
0.00
—+—BH-3

2.50
E
=
=
B
=
a

5.00
7.50 -
Plot of Standard Penetration Test Values with Depth
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STANDARD PT"NETRATION "'EST

M/s. . . K.Dutta & Co CURVE
Client ;- |ASSAM ELEC RIC'TY GRID CORPORATION L MITED.
Geo Technical Investigation Report for Construction of a new 400/132kV
Project :- |Grid Sub-Station at Umrangsho along with Associated Transmission
System at Dima 1asao district, Assam.
DEPTH VS FIELD N VALLE
STANDARD PENETRATION TEST VALUES
0 20 40 60 80 100 120
0.00
—a—RH
E
= 2.50
=
B
=
=)
5.00

Plot of Standard Penetration Test Values with Depth
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M/s. P.K.Dutta & Co

STANDARD PENETRATION TEST

CURVE
Client :- |ASSAM ELEC 'RICITY GRID CORPORATION ' MITED.
Geo Technical Investigation Report for Construction of a new 400/132kV
Project :- |Grid Sub-Station at Umrangsho along with Associated Transmission
System at Dima Hasac district Assam.
DEPTH VS FIELD N VALUE
STANDARD PENETRATION TEST VALUES
0 26 : 60 80 100 120
0.00
—e—BII-10
2.50
b
7 5.00
=
B |
=
=
|
7.50 |
10.00

Plot of Standard Penetration Test Values with Depth
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M/s. P.K.Dutta & Co

CURVE

STANDARD PENETRATION TEST

Client :-

ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Project :-

Geo Technical Investigation Report for Construction of a new 400/132kV
Grid Sub-Station at Umrangsho along with Associated Transmission

System at Dima Hasao district, Assam.

DEPTH (m)

2.50

5.00 -

750 -

10.00 -

DEPTH VS FIELD N VALUE

STANDARD PENETRATION TEST VALUES

0 20 40 60 80 100 120
0.00 1 -

. —e—BH-Ii

Plot of Standard Penetration Test Values with Depth
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STANDARD PENETRATION TEST

M/s. P.K.Dutta & Co CURVE

Client :- |ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Geo Technical Investigation Report for Construction of a new 400/132kV
Project :- |Grid Sub-Station at Umrangsho along with Associated Transmission
System at Dima Hasao district, Assam.

DEPTH VS FIELD N VALUE

STANDARD PENETRATION TEST VALUES

0 20 40 60 80 100 120
0.00 - e
——BH-12
2.50 -
E
T i
= 5.00
[~
23]
=)
7.50 -
10.00 -

Plot of Standard Penetration Test Values with Depth
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LABORATORY TEST RESULTS OF
SOIL
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GRAIN SIZE DISTRIBUTION
CURVES



GRAIN SIZE DISTRIBUTION

M/s. P.K.Dutta & Co. CURVE

Client :-|Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for Construction of a new 400/132kV Grid
Project :-{Sub-Station at Umrangsho along with Associated Transmission System at
Dima Hasao district, Assam.

Bore Hole No. BH-1

s ™
100.00 -
90.00 —
80.00 -
70.00 i 1 f‘_// L ‘

/!// Hi —e—Depth :1.00m
60.00 i ; ]
T i | i i
= L Lo ? | —8— Depth :4.00m
E 50.00 I - T I TTFT] T &0l
< i i
40.00 — | B et : ‘
30.00
20.00
10.00 +
0.00 - L
0.000 0.001 0.010 0.100 1.600 10.000
Particle size (mm)
\. v,
Grain Size (mm) <0.002 0.002- 0.075-4.75 >4.75
0.075
. Gravel
Sample No. Clay (%) | Silt (%) | Sand (%) (%)
BH-1, U-1, 1.00m 35.00 38.00 3.00 4.00
BH-1, U-2, 4.00m 57.00 34.00 4.00 5.00
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GRAIN SIZE DISTRIBUTION
M/s. P.K.Dutta & Co. CURVE
Client :-|Assam Electricity Grid Corporation Limited
Geo Technical Investigation Report for Construction of a new 400/132kV Grid
Project :-[Sub-Station at Umrangsho along with Associated Transmission System at
Dima Hasao district, Assam.
Bore Hole No. BH-2
~ ™
100.00 : TTTIT T [ :‘: i e
| et
90.00 e /f/ -
$0.00 : L LA
70.60 | T p ,/ 2 .
L ,./ - ——Depth :1.00m
_ 60.00 - 7 — e
@ | ’7 L ; L —8—Depth :4.00m
& 50.00 —T BREEL mEEilil
40.00 j ‘ — 1 =
30.00 -
20.00
10.00 e RERLH |
0.00 +——L LU | IR
0.000 0.001 0.010 0.100 1.000 10.000
Particle size (mm)
\. i
Grain Size (mm) <0.002 0.002- 0.075-4.75 | =>4.75
0.075
. Gravel
Sample No. Clay (%) | Silt (%) | Sand (%) | " )
(1]
BH-2, U-1, 1.00m 55.00 37.00 4.00 4.00
BH-2, U-2, 4.00m 37.00 33.00 5.0 5.00
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GRAIN SIZE DISTRIBUTION

M/s. P.K.Dutta & Co. CURVE

Client :-|Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for Construction of a new 400/132kV Grid
Project :-|Sub-Station at Umrangsho along with Associated Transmission System at
Dima Hasao district, Assam.

Bore Hole No. BH-3

f )

110.00 —— T T

100.00

90.00 WEEEL. R / |
80,00 ———+Hi Rl L L i

/] 1 ' R T s I -

70.00 | /—4 a -

_ P ‘ —&— Depth :1.00m
60.00 ‘ 58 ! ! i : | R

% Finer
X

50.00 +

40.00

30.00 -

20.00

10.00 T

0.00 +—L 111 HEL. | . Lilid
0.000 0.001 0.010 0.100 1.000 10.000

Particle size (mm)

Grain Size (mm) <0.002 ‘:)[:;,)725_ 0.075-4.75 | =>4.75

Gravel

Sample No. Clay (%) | Silt (%) | Sand (%) | ", "

BH-3, U1, 1.00m 54.00 39.00 5.00 2.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION
CURVE

Client :-

Assam Eleetricity Grid Corporation Limited

Project :-

Geo Technical Investigation Report for Construction of a new 400/132kV Grid
Sub-Station at Umrangsho along with Associated Transmission System at
Dima Hasao district, Assam.

Bore Hole No. BH-4

(
100.00 T T ] -
'blk____.-ﬂt==l=t==l
90.00 e 7 : -
80.00 +
70.00 ,/ | 3
b |
//':f ; —— Depth :1.00m
a 60.00 P’, | L
2 N —8— Depth :4.00m | |
£ 50.00 s e
40.00 - ! . . -
‘ i i
30.00 — —
20.00 — -
10.00 - : ‘ |
\ H
0.00 o 11 ]
0.000 0.001 0.010 0.100 1.000 10.600
Particle size (mm)
.
Grain Size (mm) | <0.002 0.002- 1 4 075475 | >4.75
0.075
. Gravel
Sample No. Clay (%) | Silt (%) | Sand (%) %)
(1]
BH-4, U-1, 1.00m 57.00 37.00 4.00 2.00
BH-4, U-2, 4.00m 59.00 35.00 3.00 3.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION
CURVE

Client :-|Assam Electricity Grid Corporation Limited

district, Assam.

Geo Technical Investigation Report for Construetion of a new 400/132kV Grid Sub-
Project :-|Station at Umrangsho along with Associated Transmission System at Dima Hasao

Bore Hole No. BH-5

4 A
100.00
90.00
80.00 +—— |
70.00 L]
—o—Depth :1.00m
N 60.00 . LU
g —8— Depth :4.00m
= 50.00 —
X
40.00
i
30.00 ? —-
20.00 —
10.00 A S
0.00 1 = i '
0.000 0.001 0.010 0.100 1.000 10.000
Particle size (mm)
. o
s s 0.002-
Grain Size (mm) <(.002 0.075-4.75| =>4.75
0.075
, Gravel
Sample No. Clay (%) | Silt (%) | Sand (%) (%)
0
BH-5, U-1, 1.00m 54.00 40.00 4.00 2.00
BH-5, U-2, 4.00m 57.00 35.00 5.00 3.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTTION
CURVE

Client :-|Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for Construction of a new 400/132kV Grid

Project :-[Sub-Station at Umrangsho along with Associated Transmission System at

Dima Hasao district, Assam.

Bore Hole No. BH-6

4 ™
1001001 === ; i I
90.00 . _____
80.00
70.00 7 -
/ ——Depth :1.00m
L6000 | | il
g r'd H ' —&— Depth :4.00m
= 50.00 e ‘ T ‘ i
ES
40.00 —]
30.00 -
20.00 = IR
10.00 R RERIR
0.00 : | i . | L
0.000 0.001 0.010 0.100 1.000 10,000
Particle size (mm)
\. w,
Grain Size (mm) <0.002 0-002- 0.075-4.75 | =>4.75
0.075
i Gravel
Sample No. Clay (%) | Silt (%) | Sand (%) %)
O
BH-6, U-1, 1.00m 55.00 41.00 3.00 1.00
BH-6, U-2, 4.00m 58.00 35.00 4.00 3.00
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GRAIN SIZE DISTRIBUTION

M/s. P.K.Dutta & Co. CURVE

Client :-|Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for Construction of a new 400/132kV Grid
Project :-|Sub-Station at Umrangsho along with Asseciated Transmission System at
Dima Hasao district, Assam.

Bore Hole No. BH-7

4 N
100.00 ERED
P o
90.00 AT |
80.00 - ) /
70.00 e 7 L
R 7 | L —¢—Depth :1.00m
_ 6000 ————— i FrH — al
@ \ RN i FH || —=—Depth:3.00m
= 50.00 - EEEEH n ST T maetil
2 ‘ : L : R
40.00 + |
30.00 1——HH o -
20.00
10.00 T | — T
0.00
0.000 0.001 0.010 0.100 1.000 16.000
Particle size (mm}
\. J
Grain Size (mm) <0.002 0.002- 0.075-4.75 | >4.75
0.075
. Gravel
Sample No. Clay (%) | Silt (%) | Sand (%) (%)
BH-7, U-1, 1.00m 56.00 39.00 2.00 3.00
BH-7, §-2, 3.00m 58.00 35.00 3.00 4.00
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GRAIN SIZE DISTRIBUTION

M/s. P.K.Dutta & Co. CURVE

Client :-|Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for Construction of a new 400/132kV Grid
Project :-|Sub-Station at Umrangsho along with Associated Transmission System at
Dima Hasao distriet, Assam.

Bore Hole No. BH-8

4 _ N
100.00 T s
90.00 SRS ThS T W A9 51 /;’"
80.00 4
70.00 L P max L] |
B ,-" R 1 ——Depth :1.00m
_ 6000 T A ST '
2 1 L L —&— Depth :3.00m
= 50.00 L | | S
c\g | | | i |
40.00 -
30.00 al
20.00
10.00
0.00 ‘ |
0.000 0.001 0.010 0.100 1.000 10.000
Particle size (mm)
\_ _J
Grain Size (mm) <3002 (. (K12 0.075-4.75 >4.75
0.075
. Gravel
Sample No. Clay (%) | Silt (%) | Sand (%) | (o)
(1]
BH-8, U-1, 1.00m 55.00 40.00 3.00 2.00
BH-8, -2, 3.00m 58.00 34.00 5.00 3.00
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GRAIN SIZE DISTRIBUTION
M/s. P.K.Dutta & Co. CURVE
Client :-|Assam Electricity Grid Corporation Limited
Geo Technical Investigation Report for Construction of a new 400/132kV Grid
Project :-]Sub-Station at Umrangsho along with Associated Transmission System at
Dima Hasao district, Assam.
Bore Hole No. BH-9
4 Y
100.00 - B I RRER
j B | e —— A
90.00 | HH— 4:2‘ '
ER A | |
80.00 F7Z R ITH —
70.00 ) | '
| | LA | 5 —e— Depth :1.00m
_ 60.00 T T ]
& L | 1l || —=—Depth:4.00m
im 50.00 EE - T 5 I TTTTIT il
S L | | - i I
40.00 - —H | 5 1 |
30.00 - ‘ EEEEL EEEELLE | i
20.00 e
10.00 " AT R - | e
0.00 +— LI | .
0.000 0.001 0.010 0.100 1.000 10.000
Particle size (mm)
\. J
Grain Size mm) | <0.002 | %92 | 0075475 | >475
0.075
. Gravel
Sample No. Clay (%) | Silt (%) | Sand (%) |
BH-9, U-1, 1.00m 53.00 40.00 3.00 4.00
BH-9, U-2, 4.00m 55.00 36,00 4.00 3.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION
CURVE

Client :-

Assam Electricity Grid Corporation Limited

Project :-

Geo Technical Investigation Report for Construction of a new 400/132kV Grid

Sub-Station at Umrangsho along with Associated Transmission System at
Dima Hasao district, Assam.

Bore Hole No. BH-10
r
100.00 - ; TTTHTH 1! |
90.00 il 1
80.00 — // |
70.00 RS
14 ;’/ —e— Depth :1.00
60.00 A -
2 2 —=— Depth :4.00m
= 50.00 ‘ -+
X
40.00
30.00 e
20.00 - - ¥ JE B
10.00 %
000 -t i : i I 5 I i (OO N -1 I o - ¢
0.000 0.001 0.010 0.100 1.000 10.000
Particle size (mm)
\.
2 o 0.002-
Grain Size {(mm) <0.002 0.075 0.075-4.75 | >4.75
. Gravel
Sample No. Clay (%) | Sitt (%) | Sand (%) | ~ o0
(1]
BH-10, U-1, 1.00m 53.00 38.00 4.00 5.00
BH-10, U-2, 4.00m 56.00 35.00 3.00 6.00
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GRAIN SIZE DISTRIBUTION

M/s. P.K.Dutta & Co. CURVE

Client :-|Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for Construction of a new 400/132kV Grid
Project :-{Sub-Station at Umrangsho along with Associated Transmission System at
Dima Hasao district, Assam.

Bore Hole No. BH-11

4 N
100.00 - a T
! !
90.00 | e : Es
80.00 +——HH— . e
d b —4—Depth :1.00m
6000 —H ./,/ e I s P |
2 f / | e L —&— Depth :4.00m |
& 5000 ‘ T : : | . : e
40.00 T == manE
30.00 - i
20.00
000 || LI L
0.00 R LT EREN ERRL ' |
0.000 0.001 0.010 0.100 1.000 10.600
Particle size (mm)
\. J
e 0.002-
Grain Size (mm) <0.002 0.075-4.75 | =475
0.075
- Gravel
Sample No. Clay (%) | Silt () | Sand (%) (%)
(1]
BH-11, U-1, 1.00m 53.00 40.00 4.00 3.00
BH-11, U-2, 4.00m 57.00 38.00 3.00 2.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION
CURVE

Client :-

Assam Electricity Grid Corporation Linited

Project :-

Geo Technical Investigation Report for Construction of a new 400/132kV Grid
Sub-Station at Umrangsho along with Associated Transmission System at
Dima Hasao district, Assam.

Bore Hole No. BH-12

f
100.00 17T :
90.00
80.00
70.00 .
: ——Depth :1.00m ||
_ 60.00 - : Hi
Ef 3 —&— Depth :4.00m
= 50.00 B : | i
40.00 ‘ H e
30.00
20.00 - |
10.00 - : e R
0.00 | i 5 |
0.000 0.001 0.010 0.100 1.000 10.000
Particle size (mm)
\
Grain Size (mm) <0002 | Y% |o075.475| >475
0.075
; Gravel
Sample No. Clay (%) | Silt (%) | Sand (%) (%)
(1]
BH-12, U-1, 1.00m 55.00 36.00 5.00 4.00
BH-12, U-2, 4.00m 59.00 34.00 4.00 3.00
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SHEAR TEST CURVES



M/s P.K.Dutta & Co.

S..£ARTES™'S CLRVES

Client :- Assam Electricity Grid Corporation Limited

Project :- Geo Technical Investigation .eport for Construction of a new 400/132kV Grid
Sub-Station at U mrangsho a ong with Associated Transmission System at sima lasao district,

Assam.
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Page 24



M/s P.K.Dutta & Co.

SHEAR TESTS CURVES

Client :- Assam Electricity Grid Corporation Limited

Project :- Geo Technical Investigation Report for Construction of a new 400/132kV Grid
Sub-Station at Umrangsho along with Associated Transmission System at Dima Hasao district,

Assam.
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M/s P.K.Dutta & Co. SHEAR TESTS CURVES
Client :- Assam Electricity Grid Corporation Limited
Project :- Geo Technical Investigation Re ~ort for Constru. "on of a new 400/132kV Grid
Sub-Station at Umrangsho along with Associated Transmission System at Dima Hasao district,
Assam.
SHEAR CURVE
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C:0.53 kg/fem
0: o0’
L 2.50
)
o 2.00
2
150
£
1.00
z
0.50
/]
0.0
00 05 10 15 20 25 30 35
NORMAL STRESS kg/cm?
BH-4 BH-4
DEPTH :- 1.00m DEPTH :- 4.00m
3.00
~:0.53 kgfem® 300 C:0.64 kgfom>
O0: o0 0: 00°
- 2.50 £ 2.50
S &b
% 2.00 o 2.00
g 2
2
= 1.50 = 150
< 1.00 %
: 1,00
2 5
0.50 0.50
/] N
0.0 0.0
00 05 1.0 15 20 25 30 35 00 05 10 t5 20 25 30 35
NORMAL STRESS kg/cm? NORMAL STRESS kg/cm?

Page 251



M/s .- K.Dutta & Co. SHEA « TESTS CUR /ES

Client :- Assam Electricity Grid Corporation Limited

Project :- Geo Technical nvestigation Report for Construction of a new 400/132kV Grid

Sub-Station at Umrangsho a ong with Associated Transmission System at Dima .asao district,

Assam.
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M/s P.K.Dutta & Co.

S__£AR TESTS CURVES

Client :- Assam Electricity Grid Corporation Limited

Project :- Geo Technical nvestigation Reort for Construction of a new 400/132kV Grid
Sub-Station at Umrangsho along with Associated Transmission System at Dima Hasao district,

Assam,
SHEAR CURVE
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M/s P.K.Dutta & Co.

SHEAR TES™S CURVES

Client :- Assam Electricity Grid Corporation Limited

Project :- Geo Technical Investigation Report for Construction of a new 400/132° V Grid
Sub-Station at Umrangsho along with Associated Transmission System at Dima Hasao district,

Assam.
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M/s P.1..Dutta & Co.

SHEAR TESTS CURVES

Client :- Assam Electricity Grid Corporation Limited

Project :- Geo Technical Investigation Report for Construction of a new 400/132kV Grid
Sub-Station at Umrangsho along with Associated " “ransmission System at Dima Hasao district

Assam.
SHEAR CURVE
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M/s P.K.Dutta & Co.

S__£AR TESTS CURV™S

Client :- Assam Electricity Grid Corporation Limited

Project :- Geo Technical Investigation Report for Construction of a new 400/132kV Grid
Sub-Station at Umrangsho along with Associated Transmission System at Dima Hasao  istrict,

Assam.
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M/s P.K.Dutta & Co.

SHEAR TES™S CURVES

Client :- Assam Electricity Grid Corporation Limited

Project :- Geo Technical Investigation Report for Construction of a new 400/132kV Grid
Sub-Station at Umrangsho along with Associated Transmission System at Dima Hasao district,

Assam.
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BH- O
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M/s P.K. Jutta & Co.

SHEA ( "ESTS CUR /ES

Client :- Assam Electricity Grid Corporation Limited

Project :- Geo Technical Investigation Report for Construction of a new 400/132kV Grid
Sub-Station at Umrangsho along with Associated Transmission System at Dima lasao district,

Assam.
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M/s P.K.Dutta & Co.

SHEAR TESTS C JRVES

Client :- Assam Electricity Grid Corporation Limited

Project :- Geo Technical Investigation Report for Construction of a new 400/132kV Grid
Sub-Station at Umrangsho along with Associated Transmission Systen at Dima Hasao district,

Assam.
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RESISTIVITY REPORT



ERT Report for Construction of a new 400/132kV Grid Sub-Station at Umrangsho along with Associated Transmission System at

Dima Hasaao district, Assam".

ER-1{ E=92°46'8.5" , N= 25°31'29.2")

Soil Type : Umrangsho §/S Land, Tempareture: 27°C - 34°C

. L Electrode Dapth of Resistance Resistivity .
Sl. No. |Location No.| Direction space (a) | Electrodefb) () valuery/m) Land Type Date Time Remarks
N 2 0.2 1.09 13.93
S 2 0.2 1.08 13.80
E 2 0.2 1.34 17.12
) _— W 2 0.2 1.30 16.51 07.10.2026 | LOO0DAM - 10:30
NE 2 0.2 0.99 12.65 AM
SE 2 0.2 0.97 12.39
NW 2 0.2 1.06 13.54
SW 2 0.2 0.98 12.52
N 5 0.2 0.50 15.74
5 5 0.2 0.45 14.17
E 5 0.2 0.41 12.91
3 ER-1 W 5 0.2 0.36 11.34 07.10.2036 10:40AM - 11:10
NE 5 0.2 0.35 11.02 AM
SE 5 0.2 0.42 13.22
NW 5 0.2 0.39 32.28
SW 5 0.2 0.37 11.65
N 10 0.2 0.29 18.22
5 10 0.2 0.27 16.97
£ 10 0.2 0.23 14.45 g
3 A1 W 10 0.2 0.26 16.34 -ﬁ 07.102026 | 11:20AM-11:50
NE 10 0.2 0.19 11.94 i AM
SE 10 0.2 0.18 1131 i
Nw 10 0.2 0.21 13.2 3
SW 10 0.2 0.24 15.08 °
o
N i5 02 0.16 15.08 o
5 15 0.2 0.15 14,13 -E
3 15 0.2 0.18 16.95 tén
4 Er. W = 02 0.16 1o.08 o 07.10.2026 | 12:00PM - 20 PM
NE 15 0.2 .17 16.02 £
SE 15 0.2 0.13 12.25 =]
NW 15 0.2 0.15 14.13
SwW 15 0.2 0.16 15.08
N 25 a.2 0.09 14.13
S 25 0.2 0.09 14.13
E 25 0.2 Q.07 10.%9
5 ER-1 w 2 0.2 0.10 15.70 07.10.2026 | 1:40PM - 1:10 PM
NE 25 0.2 0.11 17.27
SE 25 0.2 0.08 12.56
N 25 0.2 0.09 14.13
SW 25 0.2 0.10 15.70
N 50 0.2 0.05 15.70
S 50 0.2 0.06 18.84
E 50 0.2 -
5 ER-1 ki 20 0.2 - 07.10.2026 | 1:20PM - 1:50 PM
NE 50 0.2 -
SE 50 0.2 -
NW 50 0.2 0.05 15.70
SW 50 0.2 0.07 21.58
1 =0
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ERT Report for Construction of a new 400/132kV Grid Sub-Station at Umrangsho along with Associated Transmission System

at Dima Hasao district, Assam”.

ER-2 ( E= 92°46'10.3", N= 25°31'26.5")

Soil Type : Umrangsho §/5 Land, Tempareture: 27°C - 34°C

Location L Electrode Depth of Resistance Resistivity .
Sl No. No. Direction space {a) | Electrode(b) @) Value(@/m) Land Type Date Time Remarks
N 2 0.2 170 21.72
s 2 0.2 1.63 20.83
E 2 0.2 1.49 19.04
1 ER-2 W 2 0.2 152 19.55 05.10.2026 | 9:00AM - 9:30 AM
NE 2 0.2 1.25 15.97
SE 2 0.2 134 17.12
NW 2 0.2 1.27 16.23
SW 2 0.2 1.46 18.65
N 5 0.2 0.39 12.28
3 5 0.2 037 11.65
E 5 0.2 0.36 11.34
2 ER-2 ki > 0.2 930 1134 05.10.2026 |9:40AM - 10:10 AM
NE 5 0.2 0.33 10.39
SE 5 0.2 0.34 10.71
NW 5 0.2 0.36 11.34
SW 5 0.2 0.32 10.08
N 10 0.2 017 10.68
5 10 0.2 0.21 13,20
E 10 0.2 0.19 11.94 g
3 - W 10 0.2 0.19 11.94 = 05102006 | 1020AM - 10:50
NE 10 0.2 0.16 10.06 8 AM
SE 10 0.2 013 8.17 i
NW 10 0.2 0.15 9.43 3
sw 10 0.2 0.18 11.31 .
|-
N 15 0.2 0.12 1131 oy
s 15 0.2 0.11 10.37 =
E 15 0.2 0.13 12.25 B
A trs W 15 0.2 0.10 9.42 G 05102026 | LL00AM -11:30
NE 15 0.2 0.11 10.37 £ AM
SE 15 0.2 0.14 13.19 S
NW 15 0.2 0.10 9.42
SW 15 0.2 0.09 .48
N 25 0.2 0.08 12.56
3 25 0.2 0.07 10.99
E 25 0.2 0.07 10.99
W 25 0.2 0.06 9.42 11:40AM - 12:10
> ER-2 NE 25 0.2 0.07 10.99 05.10.2026 PM
SE 25 0.2 0.08 12.56
W 25 0.2 0.06 9.42
SW 25 0.2 0.05 7.85
N 50 0.2 0.03 9.42
S 50 0.2 0.04 12.56
E 50 0.2
6 _— W 50 0.2 05 02026 | 12:20PM-1250
NE 50 Q.2 PM
SE 50 0.2
NW 50 0.2
SW 50 0.2
12.30
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ERT Report for Construction of a new 400/132kV Grid Sub-Station at Umrangsho along with Associated Transmission System at

Dima Hasao district, Assam”,

ER-3 ( E=92°46'9.3" , N= 25°31'26.0")

Soil Type : Umrangsho S/S Land, Tempareture: 27°C - 34°C

i o Electrode Depth of Resistance Resistivity .
5l No. |location No.| Direction Space {a) | Electrode(b) ) Value(f1/m) fand Type Date Time
N 2 0.2 1.29 16.48
S 2 0.2 132 16.86
E 2 0.2 1.24 15.84
1 ER-3 W 2 0.2 1.18 15.08 05.10.2026 9:00AM - 2:30 AM
NE Z 0.2 1.41 18.01
SE 2 0.2 1.36 17.38
NW 2z 0.2 1.30 16.61
SwW 2 0.2 1.44 18.40
N 5 .2 0.42 13.22
S 5 0.2 0.39 12.28
£ 5 0.2 0.46 14.48
2 ER-3 W > 0.2 (.43 13.54 05.10.2026 | :40AM - 10:10 AM
NE 5 0.2 0.37 11.65
SE 5 0.2 0.39 12.28
NW 5 0.2 0.41 12.91
SW 5 0.2 0.44 13.85
I\ 10 0.2 0.29 18.22
S 10 0.2 0.27 16.97
E 10 0.2 0.27 16.97 1
3 ER3 w 10 0.2 0.31 19.48 .ﬂ'l 05.10.2026 10:20AM - 10:50
NE 10 0.2 0.26 16.34 i AM
SE 10 0.2 0.22 12.83 o
NW 10 0.2 0.19 11.94 ‘?'
SwW 10 0.2 0.21 13.20 o
[
N 15 02 0.17 16.02 o
S 15 Q0.2 0.19 17.90 ﬁ
E 15 0.2 0.14 13.19 ﬂ=0
a ER-3 W 15 0.2 0.16 15.08 E 05.10.2025 11:00AM - 11:30
ME 15 3.2 0.15 14.13 E AM
SE 15 0.2 .18 16.96 =
NW 15 0.2 Q.13 17.9¢
swW 15 0.2 0.13 12.25
N 25 0.2 0.11 17.27
S 25 0.2 0.12 18.84
E 25 0.2 0.11 17.27
5 ER-3 W 25 0.2 0.09 14.13 05.10.2026 11:40AM - 12:10
NE 25 0.2 0.10 15.70 M
SE 25 0.2 0.13 2041
NW 25 0.2 0.1t 17.27
SW 25 0.2 0.08 12.56
N 50 0.2 0.06 18.84
5 50 0.2 -
3 50 0.2 -
6 £1-3 W 50 0.2 0.05 15.70 05.10.2025 12:20PM - 12:50
NE 50 0.2 - PM
SE 50 0.2 -
Nw 50 Q.2 -
SW 50 0.2 -
15.65
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ERT Report for Construction of a new 400/132kV Grid Sub-Station at Umrangsho along with Associated Transmission
System at Dima Hasao district, Assam".

ER-4 { E= 92°46'7.6" , N= 25°31'31.8")

Soil Type : Umrangsho S/S Land, Tempareture: 27°C - 34°C

. L Electrode Depth of Resistance Resistivity
Sl. No. |Location No.| Direction Space (2) | Electrode(b) ) Value{Q/m) Land Type Date Time Remarks
N 2 0.2 0,99 12.65
5 2 0.2 0.93 11.88
E 2 0.2 1.10 14.05
. . W 2 0,2 0.97 12.39 08.10.2026 1:00PM-
NE 2 0.2 0.94 12.01 1:30PM
SE 2 0.2 0.98 12.52
NW 2 0.2 1.06 13.54
SW 2 0.2 1.09 13.93
N 5 0.2 0.37 11.65
S 5 0.2 0.40 12,60
£ 5 0.2 0.41 12,91
5 - W 5 0.2 0.39 12.28 08.10.2026 1:40PM-
NE 5 0.2 0.43 13.54 2:10PM
SE 5 0.2 0.44 13.85
NW 5 0.2 0.47 14.80
SW 5 0.2 (.48 15.11
N 10 0.2 0.36 22.62
S 10 0.2 0.36 22.62
E 10 0.2 0.33 2074 g
] R W 10 0.2 0.34 21.37 'ﬁ 08.10.2026 2:20PM-
NE 10 0.2 0.31 19.48 L 2:50PM
SE 10 0.2 0.33 0.74 2
NW 10 0.2 0.35 22.00 7
SW 10 0.2 0.29 18.22 -
| =
N i5 0.2 0.20 18.85 Zf
s 15 0.2 0.22 20.73 =
E 15 0.2 0.19 17.90 8o
4 _— W 15 0.2 0.23 2167 © 08.10.2076 3:00PM-
NE 15 0.2 0.20 18.85 £ 3:30PM
SE 15 0.2 0.21 19.79 o
NW 15 0.2 0.21 19.79
SW 15 0.2 0.23 21.67
N 25 0.2 0.12 18.84
S 25 0.2 012 18,84
E 25 0.2 0.14 21.98
5 R W 25 0.2 0.11 17.27 _— 3:40PM-
NE 25 0.2 0.13 2041 4:10PM
SE 25 0.2 0.10 15.70
NW 25 0.2 0.13 20.41
SW 25 0.2 0.12 18.84
N 50 0.2 -
s 50 0.2 0.06 18.84
E 50 0.2 -
6 ER-4 w >0 0.2 - 08.10.2026 | F2OPM-
NE 50 0.2 - 4:50PM
SE 50 0.2 -
W 50 0.2 0.06 18.84
SW 50 0.2 0.05 15.70
17.27
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ERT Report for Construction of a new 400/132kV Grid Sub-Station at Umrangsho along with Associated Transmission
System at Dima Hasao district, Assam".

ER-5 { E=92°46'6.9" , N= 25"31'30.2")

Soil Type : Umrangsho 5/S Land, Tempareture: 27°C - 34°C

Location

Electrode

Depth of

Resistance

Resistivity

sl, No. Directi
o Mo, irection space (a) | Electrode(b) ) Value{/m Land Type Date Time Remarks
N 2 0.2 1.10 14.05
s 2 0.2 1.09 13.93
£ 2 0.2 0.98 12.52
| frs W 2 02 0.99 12.65 05102026 | LOOPM-
NE 2 0.2 1.06 13.54 1:30PM
SE 2 0.2 0.97 12.39
NW 2 0.2 1.03 13.16
SW 2 0.2 0.99 12,65
N 5 0.2 0.47 14.80
5 5 0.2 0.46 14.48
E 5 0.2 0.39 12.28
5 . v 5 0.2 0.37 1165 06102026 | LA0PM-
NE 5 0.2 0.37 11,65 2:10PM
SE 5 0.2 0.36 1134
Nw 5 0.2 0.36 11.34
SW 5 0.2 0.37 1165
N 10 0.2 0.33 2074
S 10 0.2 0.29 18.22
E 10 0.2 0.30 18.85 g
W 10 0.2 0.27 16.97 = 2:20PM-
3 ER-5 b .10,
NE 10 0.2 0.29 18.22 8 06.20.2026 1 5 copm
SE 10 0.2 078 17.60 o
NW 10 0.2 0.34 21.37 3
SW 10 0.2 032 20.11 -
E
N 15 0.2 0.24 22.62 o
3 15 0.2 0.22 20.73 <
E 15 0.2 0.21 19.79 &
A - W 15 0.2 0.23 21.67 8 06102026 | 300PM-
NE 15 0.2 0.26 24.50 £ 3:30PM
SE 15 0.2 0.19 17.90 o
NW 15 0.2 0.21 19.79
SW 15 02 0.17 16.02
N 75 0.2 0.13 2041
5 75 02 0.11 17.27
E 25 0.2 0.10 15,70
W 25 0.2 0.14 7198 3:40PM-
5 ER-5 10.
NE 25 0.2 0.03 14.13 08102026 14 opm
SE 25 0.2 0.13 2041
NW 25 0.2 0.08 12,56
SwW 25 0.2 0.10 15.70
N 50 0.2 0.06 18.84
5 50 0.2 0.08 25.12
E 50 0.2 0.05 15.70
5 ER-5 w 50 0.2 - 06.10.2026 | “20PM-
NE 50 0.2 0.04 12.56 4:50PM
SE 50 0.2 0.06 18.84
NW 50 0.2 -
SW 50 02 -
16.63
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SIGN FIELD DATA SHEET



P.K.DUTTA & CO. |
sAl TOWER , BLOCK - A, 1*' FLOOR, 6No. Bijoynagar, Naihati, 24PGS (N) W.B Pin-743165

' éé'c%"agffég")b@ép”} | JOB Name:- pags- 40&//?2[(‘?’ i Sub - Slption af
{Zﬂ)//fq}f, !CLIENT" PEG cL UWA@XM
' Dia Of Hole ™ 150mm/NX Depth in Mitr- 24, 0(/‘)‘/
Location No :- ’8//,/
| Commenced On:- /g-/d- 2026 | RL- - - ars
| N~ 95917 31,95
Comision /- 2086 _| oo gy g e/vh. 90°

D= Disturbed Sample, U= Undisturbed Sample, P=5.P.T

Ci R e e S A g B

DEPTH(M) | = | COLLECTION OF SOI. | COLLECTION
o SAMPLES ‘ OF ROCK
DESCRITION é’ ) SAMPLES.
From | To _% Type Depth | | N-Value [TCR ’ RQD
- [Fom [0 | oo o |
L AF L2 ver @ﬂb/myﬁ,gag | i,,;, o50| | ‘! I
broskoi8h Sy qudﬁx g % | 20- g0l | | o
fpo g ok | | | lochaa ||
KenKanm. o7 R00 4|8, 4, 539 |

4P7- \9:00 3B4S4 710 /;
w: 400 U 4( |

p‘;' fé J—g | {
opr- -505 5’95’/0 /6,263 09

Competely o Highly, | gi00(T00 ) L7 IZ 00 125]33 5¢ . focmy 100
&fea/éeﬂ e, bnodbnirh 7 RUN' g |
danK_ goey, Colowred CR-L |7-00 850 3L NI
QLlecthened Shale, | CR-2 18- 50 fO'OO'%! Ly NI

| ]CM 10:00 u-sc‘ LA
| 1 i

| o lere : |

g (50 ' “” e I'D"O 9_3/, 107,
Signature of Site In-Charge ! / Signature of Engineer In- Charge.
uHu ﬂ Cp() ident Engineer
'K (b Res Umra“gﬁﬁeﬁ
C_? 1321225" L Umrangso
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P.K.DUTTA&CO.

SAl TOWER , BLOCK —~ A, 1 FLOOR, 6No. Bijoynagar, Naihati, 24PGS (N) W.B Pin-743165
| e'of—evo'r'e%?_ﬁg_j@jmf_ | 108 Name: A72h. 409/I82IKV Ginid Sub- Station. ot
@i (ll\j CLENT:- DEACL m@f’{?
| Dia Of Hole : 150mm/NX | Depthin Mtr- 25, O/
| Location Na :- B -9
Rommenceﬁ On-Q9-/0- 9024 RL:- 6PS , o
ir_ leted On:- /@~ /0- 2.0 Ground Wat N- 253182, 6
| Lompiaie n.- - S0~ rows er.- P
| ompaache 0- /8- 2008 | CTUINTERI e E - 89°46'a7. 99"
i D= Disturbed Sample, U= Undisturbed Sample, P=5.P.T
_ | DEPTH(M) | = | COLLECTION OFsOIL | ~ [cottecTion |
o SAMPLES | | OF ROCK
DESCRITION 3 i lsmpuzs. |
From | To g Type 'Depth ¥!\§~ Value 'FE{* TE*Q_DT“‘
| From [To | iﬂn) )|
' ; |
- ST Tty t ir —— l'
GAifE S very SHFF 10000 b8 - 0. 50 |
ConBiktency , doottrrilh } L 28- {/ 00 | | %
o Reatcls 54 )’e//émf 1 -, ‘z/ﬂx’ 1-00 |/ 9&“} | E E
‘;j/g), tloy 6ith /”aw(w | &pr- 1200 |2 95'3 4,6 —:/& g ;
| i i
4 5

| ger 300 395’.58 // :;/g

s 4100 20

4,.533 op7 ,4 50 4 ;r,'z{.% 521/30/%) Vo0

Conpledety 4o Highly, 51 i e
Llecthered, bncatni] fo | | l@ti ihvSﬂ 600 | | 167 |}\HL_1
DK, Joty ORedred | SPT- 6100 695142, 554 gfacqm IOOE
Neathereor Shale eR-9 & g0 750 13 V!%N'L.é
CR-3 "%50 9.44 “Q% l!\”%

waved o I A i

1C?. € ‘l‘l 00 !3 _\,OT i ‘NIL—*

: - iIE4L “”H

ISR SN L...1 (N, QR T 1350|1500 U8 v

Signature of Site [n-Charge

) WJ\J ;igi!a'ﬂn'e -'i an”k".’er In Ch..,.'ﬁ"»"'
ﬂ 1 n[ inaef )
E!He !2 ‘;) \L5|<.'3 E‘ g

132/33 Ky Umyangso & 363
C . A&’ sL, Umrangso
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~ P.K.DUTTA & CO.

| SAI TOWER , BLOCK — A, 1*' FLOOR, 6No. Bijoynagar, Naihati, 24PGS (N) W.B Pin-743165

‘L'Tgb;c}f Boring:- ﬁ&?.y) j o
an;//mdr

CLENT- BFAce.

Dta Of Hole ; 150mm/NX

Depth in Mtr- /23, 0 (Ar/

108 Namme:- P« 4 00//32KV (oo Sub-Stelion 97&;:55@?2;

. Location No :- ‘g;/-g
4 Commenced 0?::-76 ~/a-202& RL:- o QFS
i 1034 N - 25.%}&9-82&
1 Completed On:- ¢ 7 -/0- Ground Water:- Apz¢_ E-—\BQG‘?G"Q&Q?#
[ : ) D= Disturbed Sample, U= Undisturbed Sample, P=S.P.T o o
R DEPTH(M) | = | COLLECTION OF SOIL | COLLECTION
! o) SAMPLES OF ROCK
{ DESCRITION g SAMPLES.
| &
fom [To | § [Type Depth "Ji N-Value |TCR [RGD
] om 7o | oo | e
e | 1 - ” ~ SR,
Sfff/ &mf:ﬁ/e‘w ?0'60 ; | ipj. 0:50 i
éﬂ&dkﬁﬂf/\jﬁ? l? | I R VY PR VY I |
Cloy Bl Kenkahs. E } US|/ 40 |48
| [
E $PT- 1200 248 £,f 6,.¥> 72 %
~ |8 50 - 1300 1398 .
//eﬁ&%ﬁ/’ég?{/} 3=36’3 SP7T- 1300 |39 .245545'4#@)/(?6
ﬁ/e a./A ered, Jﬂz‘»’éﬁ?/ﬂx _E_Q_W
,,Aya’a/?)( _oney Colownres) CR-1 |3-a0 Y450 137 | i
ecthered shole SPT- 1458 1470 Iy, 5¢ 4 som > 100
CR-2 14+ 50 lgr0g 167 I
; CR3 4. 00 756 97, |NILL
} CR-Yy 50 Q-00 119, ' nu
| | CR-519.00 10.56 o mnd
| Ce-¢ 10-50 {9-00 17 FAESIIN
| CR-T 19.90 1,3.5@ | 169, ~iv
| CR-8 3-50 5
|15 | P 19 7.0 v

Signature of Site In-Charge

56

(f’. a0

Signature of Engineer In- Charge.
Rasidant € nanse!
432/33 Kv Umi angso G ate]
AEGCL, Umnrangso
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 P.K.DUTTA & CO.
SAI TOWER , BLOCK~-A, 1% FLOOR, 6No. Bijoynagar, Naihati, 24PGS (N} W.B Pin-743165

Type of Boring:. 29 ye7£ " 10B Name:-22g5. 4067/32%‘ V Bnicd Sub-S/ortimm of d?ﬂﬂ@{a
@ nillin CLIENT:- HEB CL
"Dia Of Hole 150mm/NX [ Depth in Mtr:- 75.0(27) ]
Location No - gy,‘;,
Commenced On:- Gf-70- zgzé [ RL:- PS ” 1
Completed On:- d&-/70- 2026 Ground Water:- As/p N - 35 87.30,927

&
e escse E - 32 4’6 o7 63
D= Dlsturbed Sample, U= Undisturbed Sample, P=S.P.T ]

DEPTH(M) | =t | COLLECTION OFsOIL | | COLLECTION
o s 5
DESCRITION ] B |5:MRSIfEt
From | To g Type Depth | N- Value ]TE:_R TRaD |
. From |To i{%} (%) !
ey ) | ) 41
:5»/:'#’ Ao veny SEifY 1000 8- |05 | | T
GnBiktency, gpoati%h p8- yi00 | | b
|y Sitly coy a5k oS- 1. 00 145 .
| H H 1 | E
AL ' f SPT- 1200 2 y$ | 4, 6,8 = /5
vy CHiff o Hond , (300 (B00| P77 |3:00 :3'9-5’;3»1%18 —-532— .
baotminh q &wf ljis 54'?; 4""51 i } |
clof i mw\m pom o L
| ‘ SPT- &5 00 059&’13 20,26 = tfé, i f
7.00 [19° P7> 7000 \7.37 38,45 56 Fom 100
lete ly o H&LH ; pun |

&le& hened bnornmis L -}'t'.a1 c-1 ({00 8=SGE z"?/a NiC
dank_ gaey Colounest Z;f b il -
Heothtred Shodo. | Lo 209 inso 129, [N
€410 1300 147 |
1 . C-5 13:00 00 157, NI

| | | |
e | 5@ €6 o0 tsw YA

Signature of Site In-Charge ) }"’ Signature of Enginee;'_ In- 'f;'e'!r'-’,-’

Resident Engineer -
ﬂﬁO\ 132/33 Ky Umrangso e
t? ¥ g Cﬂ) AEGCL, Umrangso
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| 'Ty;;eﬂéfwﬂg:v ;7

= (Z}m’// »'76!/

Dra Of Hole : l50mm/NX

RSP S

/f)aﬂfnf £4

i
{
|

%

5/9ﬁ/e

| P.K.DUTTA & CO. -
SAI TOWER , BLOCK - A, 1* FLOOR, 6No. Bijoynagar, Naihati, 24PGS (N) W.B Pin-743165
gz J 108 Names pigh. 400)/AB BV Grod uk- Sladion af
|CUENT:- 2F 2 o0 mﬂgﬁ'ﬂ@
Depth in Mir:- /3'.'2??_/‘;3 -
Location No - 3'4/_5'
Commenced on:-J0-99-202¢ RL:- - ”___a_ﬂ-f_,,‘ p -
N - 258727 98"
| Compieted On- 0/ -/0- 2026 Ground Water:- 4,/ £ - 92°46°07 49"
D= Disturbed Sample, U= Undisturbed Sample, P=S.P.T =
B DEPTH(M) "54_ COLLECTION OF SOIL | COLLECTION
& OF ROCK
DESCRITION :'—;% p— SAMPLES,
fom [To | & [Tyee | Depth |N-Value |TCR |RaD
| [Fem [T | o |
5/9:4?-,4 Yéy 6‘/2//‘ d.0a | iAS- 1-0'.{0 ! ' !
ﬂt}/ﬁ} | pE- /.00 | ' *
4/0‘(']‘ A4 Kamﬁasj ups- [ 00 |1 95
$P7- 2000 9y y 6,7 =13
$P7- 300 34871 6,8, 11 $19 |
(oS - |G 00 4 4§
28 - (450 |
Cmv//e/eﬁ-é A /5//\, 700 700 :rg’f’f* s.a0 ;;95]7;36,.;?9. ='= 22
ear%med a’mr’j.oey LP7- 700 (703533 55 Bldin S )i 0D
Lolowed e, s R |
icﬁf;;roo Q.00 10, INIL
Ef:lz?.s. 8:80 .50 14y ey,
CR-3 q-SU 11-646 il5'/, 10'/,
LS 250 i 219, |10
Signature of Site In-Charge . \’% Signature of Engineer In- Charge
, / Resident Engineer
3G K uwengwe‘s
P.K@“ﬁn ) 13222&1 et
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|
|

Type of Boring: guﬁm N2
- Dn E[”'nﬂ,

| P.K.DUTTA & CO.
| SAI TOWER , BLOCK ~ A, 1*' FLOOR, 6No. Bijoynagar, Naihati, 24PGS (N) W.B Pin-743165

JOB Name:- PDO/S. 2 acy/gzkﬁ?' Tl - o B
CLIENT:- ’Qfd’()t’ mﬂao&?gkﬁ

| Dia Of Hole “50mm/NX

Commenced On.- 042-10-202¢
Completed On:- 0 3-/0- 20 24

A RL:-

DepthinMtr: /8. a(H)
LocationNo - A4/ - &

GPS
N ~25828.90"

Ground Water:- py/, F -92°¢¢08.00"

[ . D= Disturbed Sample, U= Undisturbed Sample, P=S.P.T

| DEPTH(M) | 2| cOLLECTION OF sOIL | [ COLLECTION |
f a2 SAMPLES OF ROCK
' DESCRITION = SAMPLES.
From | To g  Type Depth | N-Value |TCR ‘RQD i
‘ From |To (%) I(%)
e 7 Vv H B V7 o0 ) S R B
&wfﬂf—/ y Lo A ISR b8 - i/ rad | T |
Py 5;? Cloy oM UOS -\ /00 /68 %
KomKabd, p7 R:00|24S |3, 4,6 =16 |
1 £P7- 9100 1948 17 12,14 28 | |
| bo8- 4y a0 a0 | ]
lompltely e 94| 500 500|997 152001535 3356 45 Y000
Llee/bened, d@?l(jﬂey RUN" -
Colowred tleasberces CR-1 1500|650 i, INIC
Shate. Shek 16450 B0 227, 124,
|
% §R~3 8:00 9. S0 9.0, 13 %,
cg-lf P50 100 187, Wil
RS 100 .56 919, a2y,
| | CR.¢ i E
| R R 947 13y,
N N L) I vl S 271 15y,

Signature of Site in-Charge

i)

. \'ﬁ/ Stgnature of Engineer In- Charge.

Resident Engineer s
mre B

iCL, Urniang

La
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P.K.DUTTA & CO.
| SAI TOWER , BLOCK - A, 1% FLOOR, 6No. Bijoynagar, Naihati, 24PGS (N} W.B Pin-743165
Type of Boring ﬂta,e) g |08 Name- Pagh. Meyszwdmdfaé stetion of
bnil fl'ﬂ(ct. CLENT- AL @ e 1 mnaoﬁﬁAa
D‘;a-of Hole - 150mm/NX Depth in Mtr:- /5, O (4 )
Location No - LA - 7
| Commenced On:- 05‘_/0,2026 RL:- . ﬁﬁ_{
N -258/29. 57"
;forrfnr!leﬂt:d—Okn ?5 7—0_‘.#2026 Ground Water:- As/7e £ - \9264‘6’5\‘; 23,7” ,
D= Disturbed Sample, U= Undisturbed Sample, P=S.P.T -
o | DEPTH(M) | = | coLLEcTiON OF soiL [ coLtecTIoN
a8 (F ROCK
DESCRITION % B SAMPLES.
- 8
From | To § Type Depth N- Value TCR ;RQD
| From |To | (%) f (%)
SHAE Ao veny S47H, 1000 | ps-lg. 50 |
Bbroakni LA 97y 5’:‘3&7 | | b8 - 4100 | :
Closy &5H Kenkoss. % P05\ 00 /b5
‘ SP7- 12060 245 4y 5 6 A4
| [£P7-19:00 34516, 9, 76 325
Completety Ao Highty, |, sy 80 9PT- 4050 75495340 10y |
Me@#&oed Jﬂmﬁvfﬂ +0 Ruw| | deem ’
dcwic ney Colounedt eR-1 |42 5016700 197, I
E
CR-3 (7. 5¢ g,
1 A0 1§57 ' iy
| CR-y 19.00 |p.50 1
| 5(‘,9-6 12:00 [5.50. "?7: NiL
t f « 907 | NIC
| - CR-T 1350 1500
o | 921 Loz,
3 H H | i
e | S S I W L ] |
Signature of Site In-Charge &\N’, Signature of Engineer In- Charge
. Resident Engineer
agCﬂ' S0 ,_,...,;}
CP';% ) 132r33 Ky Umrang

AEGCL, Umrangso
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, P.K.DUTTA & CO.
i SAI TOWER , BLOCK ~ A, 1% FLOOR, 6No. Bijoynagar, Naihati, 24PGS (N} W.B Pin-743165

Tgpc of Boring:- Hﬂm : ‘!JOB Name:- A‘?/I//(’éyfi?ﬂ Gricd Sud- 5’/&!/1072_ at
”’”’j’ | CLIENT:- AERC L umaﬁg ¢
| Dia Of Hole : 150mm/NX Depth in Mtr- /3, ¢ (4 ) N
Location No - 22/ 8
| Commenced On:- 04-70-9026 | RL:- - - m-h P
Compieted On-08-18-2024 Ground Water:- A7y, & = \9225;2 ii j;i

D= Disturbed Sample, U= Undisturbed Sample, P=S.P.T

L -

[ DEPTH(M)
!

I

- =t | COLLECTION OF SOIL i | COLLECTION
& ES | OF ROCK
DESCRITION ] . i ' i SAMPLES.
.U.E,. I I ————
From |To | g 'Type | Depth H\g Matie fTCR 'RQD |
: From | To : 1l%) {%)
s o o N | !
5/2/'/‘/7 Vér 5%)./)/‘ 000 | LpS- 1005 I , E
&n/g)ﬁjenc NBoedsiBh | | ;95, 100 | | 1 | |
A 5;? C/a W74 L wes- oo ,/ 45
| KenKat, | Sp7- 9100 2(15*5,5,'( A1 |
| $P7- 3200|345 7 10,16 % 26 1
Loty 4 A g 0750053 g5 s
Afea/ﬁmed o | Lo | ‘ ':
dK_goey Colowed | ;‘*" 5140 16-50 157 NI
[&ﬁ%md Shole. R-2.16- 50 |g.90 169 N
CR"3 J o
: 8:¢0 q:50 4, N
cp- ; | |
19'1 950 1500 IEa/IN I
cR-5 y< ?
2 “ *00 250 187, Inio
G 19_ O v | i
| ] E“ 50 llieog 187 Wil
5 1540 aad 00 || 5.
; IS0 !_ ‘.“" e dd !!-'z',‘/. INTL
| _ | - .
Signature of Site in-Charge d - Signature of Engineer In- Charge,
fesident Engineer —

(P K “kmg © ) 13?"33 Kv Umangso

HFEGCL, Umiangso

,A'JWQ i
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| P.K.DUTTA & CO.
| SAI TOWER , BLOCK— A, 1% FLOOR, 6No. Bijoynagar, Naihati, 24PGS (N) W.B Pin-743165
| Type of Bermg'{-"h.ﬁg,, g J0B Name:- Pa0h. 406/792Kv Grid Sud-5/etion ad |
i _Dﬁs”h\ﬁ, CLENT- BAF & oL [,(MQWJ/{&
; Dia Of Hole T 150mm/NX Depth in Mir- /45, 0(#)
| Location No :- .
| B — gf:g % ]
| Commenced On:-28-09-2024 { RL:- ges .
| , N - 0?5'3/'.‘?3 &1"
LC<:wn-|fy‘l~<3.teci on- 29-09-20126 1 Ground Water:- ML £ 92 4&: 09 25
| D= D:sturbed Sample, U= Undisturbed Sample, P=S.P.T .
o | oepTH(M) | =t| coLLEcTION oF soiL COLLECTION
& OF ROCK
! DESCRITION 5 AP SAMBLES
| a
‘From [To | § [Twpe | Depth |N-Value |TCR "Rap
From |To | (%) | (%)
5/:/’/’44 Vdf SHA g0 pS- 0. 50 L
gbnaﬂfiw'ﬂ e ,(edahf.( 28 - /00|
Gney Sitty Cloy oI5H YOS -|[+ 080 |/ 45
ijXaﬁ}/ s C?ceaﬁcm&ﬁd SPr-19:00 245 3,5,6 =11
Roew f’ﬂ%f?ﬂfﬁ/i $P7-3ro0gysiT anly 325
LS - |y 00 410 L
r
- \b50 SPT- 50 963 (8 bloak fYIcm » /00 |
W/%/ —-A Aé’y/;/ s ‘9'50 é PUN- @aboumew’)
ﬁfea/éeaeag dVK Fney ;
eR-1 1450 14 .
;S’A&/e. c:'g GHOR |Fr 20 124, Ini1L
: cfl- : "
| 093 7 50 13-00 YN
719-00 j10:50 YR
CR-5 lip. 5 .
i bo‘mca ST INIC
CR-6 12:00 ;2.5 ‘;
: ! ;fﬂo |13:58 18% EN]L_
500 R-T 13:50 1504 | |
- } é’ﬁ. CR-T 113 50;156(3! 937 NIL
Signature of Site In-Charge. . }y‘/‘/f Signature of Engineer in- Charge
Resident Engineer
GSS
(f' ' K.@ o g&) 132133 Kv Umrangso G

AEGCL, Umrangso
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P.K.DUTTA & CO.

SAI TOWER , BLOCK~ A, 1° FLOOR, 6No. Bijoynagar, Naihati, 24PGS (N) W.B Pin-743165
- [ 108 Name:- Pﬁ¢- 410‘//.}2—/5’ Brict Sud-$/ation at

:'-,-,r:s:“u.‘g(.‘:‘l‘iiagr-i F)Ue? g
- boillin

CLENT:- AL Qe

ri”‘na Of Hole - 15-(%&1}?\1)( -

Depth in Mtr- 24 0('1‘/)4.*
Location No - f4/. /g

é(mﬁa?ngﬁﬂ

| Commenced On:- 29-09-2026

TRL- - R/ VX4
N - 258128 727

Ground Water:-

Completed On:- 30- 09~ 202& AT £ \92‘46 /&’&’4 P
; - D= Disturbed Sample, U= Undisturbed Sample, P=5.P.T -
| o DEPTH(M) | = | COLLECTION OF SOIL [COLLECTION
' . , 1 SAMPLES | OF ROCK
DESCRITION 3 | SAMPLES.
From |[To | g (Type | Depth | N-Value ;[T"ER_ [Rap |
| From | To %) (%)
B R S B I S S S AN N
5/;/)(',/9' V!ﬂd 5'/5//' lﬂ'ﬂﬂ ; ,PS 01450 i i |
brodlniBL Ly ,eedow,f/ | PS5 /100 .
Sith, dloy G5 g 00 745 o
o | | |
KeoKas 8 g ﬂff"”’a‘lﬁrl opT-19:00 45|45 T j/z | |
KoK /?7577'?”’/»5 i§ﬂ7 {3 30 1948 },7 /2,/4 326 ‘
| w.f 4 o, 4, Ly i 5
' - 450 450 .z, 70 53 50 ee,&:uma/ »100 |
rh({ |
_[’ﬁrn//e/e/ fo Highty, %90 | 'QUN" | | |
; exa’ dopK '1 : ol i
gj;ﬁi o/ /Ajpjy A el 4 50 1 "‘” %m% NI
i;’}Aa/: e 6 wig'w’ SPT- (a0 %5 "S’l"% 35,43+ !
;/,/md(m/f:o/m | !c*llﬂ 600 ;’50 '/ Nl
'S0 ! CR-3 | ,
Cow%,(é/? vlf //\sz{é | [ f:T 50 ﬂ a8 \IBI.- RS
tfe /A@aeo/ oAk 9n | -4 q.00 1050 REAX Niu
Coletney, teed .1 [#-5 ji0-50 1900 167 [N
 2hat ea/ & A{”e (500 R-€ 112,00 1:3 'So l9oY. 127,
/e I eR-T 1350 (5.00 199y, fo¥%.l
Signature of Site In-Charge ’ Signature of Engineer In- Charge
Resident ENNEE o
(f.x. ute 9G-) 15 K ngso
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~ P.K.DUTTA & CO.

| SAI TOWER , BLOCK - A, 1" FLOOR, 6No. Bijoynagar, Naihati, 24PGS (N) W.B Pin-743165

Z'?s;peio_f Boring:- Blaﬂ)' ,g

| Dia Of Hole : 150mm/NX

' Commenced On:- 97-09- 2 028
| Completed On:- 28-09- 2026

| ——

DESCRITION

|
}
|
|

7

bnotnifh Ay Retods A

Sitd, cloy arifh
oty g

LAY Coniblenc,

vy, S Ho Hood,
boSahrifi o RectoliZL

(j_,;e?, 5;‘&/ .C(GH’.

}fovv/é/eﬁ/] to Highly,
%Ueg#mea?, dWNK gney
ploused, tlepthoned)
ghale

Signature of Site In-Charge.

ﬁ )

JOB Name:- p0gh. 400//IKY Gpid $ub-Siatien. af
LimNonghho.
CLENT:- pFG ot
Depth in Mitr- /5 0 (M ) ' -
Location No :- B -7/
RL:- - ars ,
N -R353812, 03°
Ground Water:- Al & —-\9.2'46(!'5“' £9 I3
| D= Disturbed Sample, U= Undisturbed Sample, P=S P.T
T DEPTH(M) | =i | COLLECTION OF SOIL ~ [ couecTion
Q SAMPLES OF ROCK
§ SAMPLES,
From [To | F [Type Depth | N-Value |[TCR |RQD
1 , From |To | (%) 1 (%)
| | (
RN S— A fe SEFIN: S e
0:00 | | pS- 0.5'0@ |
; ; 5 ;95" f 00 | ‘
é/ﬁf' /v 60 /’;"SwT
op7- 1200 lo.ys| 8, b, € 10
- f :"2
Yo - 4700 1448
08 |450 ’
SPT- 1500|548 115, Qslqe
7. 50 i-'f*o'ﬂ $P7- 7+ 850 77049, 5Caem S 1100
Run |
CR-1 | {* 50 |91 00 ICVRRENTIN
Qe7- 19.00 9:1T by, Lo quoil-d > 1100
cR-2 Qa0 {0:5¢ 124, Nt
OR-Z |10, ,
. 10:50 linree 137, N1
CR-Y 19.00 (3.5
! | * R im & i’?’ 20 167, N
i c ”5 ‘.3'50 f 1
1500 4 ? SMI 197, 107,
Signature of Engineer In- Charge.
P L Engine
%?mmraﬂﬁs" al
Ly GOL, Umranas?
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P.K.DUTTA & CO.
' SAI TOWER , BLOCK - A, 1% FLOOR, 6No. Bijoynagar, Naihati, 24PGS (N) W.B Pin-743165
LTs,‘pe of Borma HU&M g___., 108 Name:- ?M/ 4?00//32)0/ Onid Sub- S%m a/ S
| m,nm m28ng Kb o
a’ CLUENT: pE G oy q
Dra of Hole:lgaﬁ;ﬁﬁmx Depth in Mtr- /4, d[/;f/ - ¥
‘ Location No :- BY 79
 Commenced On:- 25-09- 2024 | RL- ars )
| N -5 312 4
.Comp!etec:)iﬂ_}?_é QQ_ g20726‘ LGroundWater:-- Ml 8- B 4{; /“96;97‘}‘
| D= Disturbed Sample, U= Undisturbed Sample, P= XX - i
| i B DEPTH(M) | = | COLLECTION OF SOIL | | coLection
& GF ROCK
DESCRITION 3 - SAMPLES.
} ‘From Fi__To % Type Depth N-Vaiue |TCR {RQD
[ ‘ o . b
; I l From To %) (%) ‘
R S N W B S U S -
é/zf/’éﬂ?g/&/f"n 000 | b8 o so ;
brohifh o Rectldisk | 00| | -
y §iddy Clog— aitA | o
Oomiond U~ - lves|roojres -
ankas | 356 =11 | |
. JSPT 2 ao »? (/S._ ;
Ve &t’,/‘/’ Broe/nI XL g-400 800 gp;' 0.',’ oo 3 1,5’7 4,16 2 30 3
5;11‘ eloy /74 1105 - |4 00 4 4ST
Km«/raﬂ pS- 14150
| pr- |5-00 §48 11,16,28 TG
§ 7+00 8PT- 00 {2537 £5nigem > 1066
. do ,
‘cm:;es/e/e g o Highly, 7 Row|
%Mea-//;@qe ,C/MK eR-1 700|850 127 12,
olouned tJecthens o SPT- 18+ 50 13:62 |Goblowo foq 2 e Y100
| 5%63/4?, ' ;CR-‘)_ 38'50 10:00 %f::('/; 10y,
' 1 CR-3 10:60 [}s5¢0 5937 1y, |
CRY 1150 4300, 277 15,
:~ iCﬂ 53 13 00 “Ifge 132/ “37
S i 1500  |cR-6 1400 15 00 EUYAREY)
Signature of Site In-Charge Signature of Engineer in- Charge
ident Engineer
‘%ﬁ ¢.46-) 132?;\« Urrangso G5

(P

AEGCL, Umrangsox
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P.K.Dutta & Co. 6No. Bijoy Nagar, Naihati(W.B)

Plate Load Test: -

Project :pﬁ(}ﬁ g 40&//‘32}0’ ﬁ‘?/b" ;téé - 5’7[@/4272—

Dial Guage :

0.01-25mm

Site: o 077;;2&27}947/(5
Date:- 03 -/74- 2496 Jack Arm Area :- 103.82 cm2
Pressure Guage reading:- 16K/ Om
> < : ~
Time e:-:;:‘: J Dial Gauage reading nfir\fm Settlement Srlilitﬁeni
Dg-} [Dg2 [De-3 bg-y
Initial reading :-| 10 KG JCm™—
— 1000 | 000 [00C |000
; ! min -0¢ g 3¢ groo | ¢r80
10kgJemH 2min | 15,00 |18:¢¢ [90:00 [ 15700
dmin_ | 90-00 | 99.60 [ 09-0090-00
6 min 9900 95:00 195001 29-¢¢
Smn_| 94.00 | 2780 | 28-g0 | 9900
I6min_ | K4 0¢ 949.,8¢ | g¢-00 | 2 Y4-0¢C
. Bmin_| Z9.00 | (.60 | 32.0¢ | 25:8¢
¥mn | BS5. 001 Fi-0e | 3300 2744
60min | 25,00 | 33.00 | 35.00| 200
Toial
Pressure Guage reading == 2 0 Ko | Cn—
| min g0 118 A9 [l
‘min_ | 105 | 003 | 170 1173
4 mip 202 210 143 [30
90kg]cmr| omin | 009 %Y 82 183
o 9min_| 9/Q 215 133 [ J&F
6min | 915 215 139 | 19606
2Wmin | 9|'Z 23¢ 191 (939
dmin_| 920 299 198 1 197
60mmn | 99 [ 229 205 | 2403
Total
Pressure Guage reading == 61K9] €
imin | 924 229 12¢5 | 243
lmin_ | 793d 23 | 1269 112/3
amin | 970 | 2250 | r28¢ /295
Lekglew-] swin | ,28¢ | 7358 /287 {7303
A omin | 288 1,287 | 73¢2 17340
lomin | /299 | /278 |/3/¢ 1/32¢
Bmin | s8¢4 | 4289 | r3/FZ |/326
6min_ | /308 /285 17320 1/330
60min | 7/3/9 /29517825 1/39F
Taotal
‘Pressure Guage reading - 40K/ O
imin_[ /9,2 /295 (7335 [733F
Tnin | 9690 | 27/0 | 9685 | 169%
: dmn | 9659 | o709 | 9£40 [ 2690
é@ﬁ(f[cm* emn | 9488 |9709 9469 192£9¢
: omin_| 9L 9708 134€9 |2689
i6min | 2787 | 2708 [2668 (9688
25min | 2£8F | 2708 |26£8 [268¢
36min | 92£897 12768 [26¢9 [0¢8¢
comn | 9£8¢ V23708 1924¢8 |25
Total

Signature of Site In-Charge

‘Resident Engineer
432/22 ¥y Umrangso (GSS

aeGCL,

Umrangso

Signature of Engineer {n-Charge

& Scanned with OKEN Scanner
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P.K.Dutta & Co. 6No. Bijoy Nagar, Naihati(W.B)

Plate Load Test: -

zmjcct 3 PM} 4&0//32}(\/ f)ﬂjd ;%"p/¢m Bial Guage : 0.01-25mm
Site: f
Date:- 53 "/C?"szf &T’ CW’?&@ /(ép Jack Arm Area :- 103.82 cm2
Pressure Guage reading: -
. Time e g Avg, . Total
Time il Dial Gauage reading o Settlement o S
De-1 [Dg:2 [Dg-3 Dg-Yy
Initial reading -- (Rebotimdad )
: imin_19£8¢ 18Fc¢l (9448 1200 F
LolkgJewmt 2min [9LKE 19708 VTac¢8 (9007
i dmin_ [ 260¢ Tozof 12648 (287
6min_ | 208C 19708 [20¢8 |9080F
dmin {9 8E | 2F08% ogC8 | 9g87
téwin | 92856 | 2708 12448 | 248 F
25min | 3£ 36 aFeld [ 26<¥ [og8d
s6min | 9490 | 2700 | 9467 (2662
s0min {9688 8Fc 7 |2££8 log 8¢
Total
Pressure Guage reading :-
lmin_ [968S8” 19767 l9fc¥ [9¢88
2min |9{86 |9F0F |9L¢T [2¢8€
. dmin_ | 9£0C | oFF |940F | 9€0¢
90Xgfop-] 6min [9£0G | 9T [a¢cF | 2496
i ymin | 288G | 9F76F | 2{CF | 2€0€
t6min | IENG | 970€ | 93£CE| 248¢€
25min_| 248Y | 97T 2£E6F | 2286
36mn |9£8Y Lot | 2€EF | 2486
6omin | 9684 |2 707 [2(CF [2€¥E
Total
Pressure Guage reading :-
§ min
2 min
4 min
G min
9 min
16 miin
25 min
36 min
() min
Total
Pressure Guage reading :-
I min
2 min
4 min
& min
9 min
16 mip
25 min
36 nun
60 min
Totat

Signature of Site In-Charge

T

Signature of Engineer In-Charge

‘Resident Engineer
132/33 Kv Umrangso
~ AEGCL, Umrangsa

& Scanned with OKEN Scanins
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FIELD PHOTOGRAPH
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BH-10
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PLT TEST
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