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Report on
Geotechnical Investigation Work
for
Proposed Coalgas to Methanol Project
at
Sactoria, West Bardhaman (WB)

Principal Client: Eastern Coalfield Limited, Kolkata
Client: Projects & Development India [@Jed

A. = Introduction:
It has been proposed by Eastern Coalfield Limited, Ko]kaar) onstruct Coalgas to Methanol
(]

Project at Sactoria, West Bardhaman (WB). A detaile . echnical investigation was needed
for this purpose and Eastern Coalfield Limited i@éppomted M/s Project & Development
India Limited (PDIL), PDIL Bhawan, A-14, Se , Noida — 201 301, Gautam Budh Nagar, UP
for consultancy, Design & Engineering and gife supervision services. M/s PDIL has entrusted
M/s Centre for Advanced Engineerlré‘gg/z Bangur Avenue, Block-C, Kolkata - 700055,
possessing their own ISO/IEC 017 accredited laboratory by NABL as Geotechnical
Consultant for carrying outegpchmcal Investigation and to provide recommendation for
foundation system. Q/

Location:
The proposed s&e@located at Sactoria, West Bardhaman, West Bengal.

B A Scope of Investigation:

B1. Field Investigation:

Scope of field investigation work was indicated by Projects & Development India Limited vide
W.0. No. : GEMC-511687789798019/7200000729, Dated: 26.04.2022. It consists of sinking
of fourteen (14) boreholes, two (2) Plate Load Test, two (2) Cyclic Plate Load Test, eleven
(11) Electrical Resistivity Test and three (3) Static Cone Penetration Test.

B2. Laboratory Test:
Scope of laboratory test consists of determination of Natural Moisture Content, Bulk & Dry
Density, Specific Gravity & Void Ratio, Liquid Limit & Plastic Limit, Grain Size Analysis (Sieve

& Hydrometer), Unconfined Compression Test, Direct Shear Test, Triaxial Shear Test — (UU,
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CU,CD), Consolidation Test, Swelling Pressure Test, Shrinkage Limit
Density Test, Chemical Test on Soil Sample and Chemical Test on Wat

B3. Recommendation of Foundation System:

Scope of work consists of analysis of soil characteristics based on result obtained from field

exploration and laboratory test, recommendation of suitable foundation system.

C. L Description of Subsoil:

The location of boreholes is shown in the enclosed sketch no: PC276-0000-0002. The bore-

log indicates the sub-soil condition as encountered during field im&stigation considering

laboratory test results on disturbed and undisturbed soil sam%\és well as soil samples
obtained from split spoon of the Standard Penetration Tes’@@ apparatus. The SPT values

(N Values) are indicated in the corresponding bore-log. %
Sub- soil profile of the site Q

The entire area is divided into 18 zones as follo Q‘

1. Zone 1 - Pump House & Fire Water Storage. (H-13)
2. Zone 2 - Storage Raw Water. (BH-12 &9)

3. Zone 3 - Methanol Storage. (ERT-Q/

4.7one 4 - RWTP, (BH-11) Q-

5.Zone 5 — DM Water Plan %7)

6.Zone 6 - Plant Methan@l 0, PLT-1, SCPT-01)

7.Zone 7 - Office M@ienance Plant (ERT-11)

8.Zone 8 - ETP. -6)

9. Zone 9 - Building Technical. (ERT-10)

10. Zone 10 - Building Administrative. (BH-14)

11. Zone 11 - Cooling Tower for Methanol Plant & Gasification. (BH-9 & SCPT-02)
12. Zone 12 - Air Separation Unit. (BH-08, CPLT-02 & ERT-5)

13. Zone 13 - Gasification Plant. (BH-6, CPLT-1, SCPT-03 & ERT-1)

14. Zone 14 - Gas Cleaning and Purification Plant. (BH-7)

15. Zone 15 - Steam Generation Plant. (BH-1, PLT-2 & ERT-2)

16. Zone 16 - Ash/ Slag Storage. (BH-2, BH-3 & ERT-3)

17.Zone 17 - Fire Station (BH-5)

18. Zone 18 - Truck Parking Area with Driver Rest Room. (BH-4 & ERT-4)
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D. LI Field Investigation:

D1.

Boring:

The exploratory boreholes were sunk using shell and auger/wash boring method. Casing was

used up to a depth of 3.000 metres to protect the sides of boreholes against collapse. The

boring was conducted as per the guidelines and provisions of IS: 1892. Standard Penetration

Test was conducted in the boreholes at all the strata encountered. Undisturbed soil samples

were collected from the boreholes. Disturbed samples were collected from the split spoon

sampler at all the test depths and test location of Standard Penetration Test and from

different typical strata.

The termination depth of the borehole and depth of water tabl@ observed in the boreholes

are indicated below:

%

e

Table1 O
pa)

Bore Hole | Termination Depth D Water Table Below EGL (Mtr.)

No. below EGL (Mtr) <,Q(plored during the period May 2022.
BH-1 15.000 4 2.600

: ™

BH-2 15.000 /_{</ 2.700
BH-3 15.000 {(Q/ 2.500
BH-4 15.00 1.900
BH-5 15.0{%?/ 2.300
BH-6 (-%'000 2.200
BH-7 *’< 15.000 1.200
BH-8 15.000 1.600
BH-9 15.000 1.900
BH-10 15.000 2.300
BH-11 15.000 1.670
BH-12 15.000 1.800
BH-13 15.000 2.100
BH-14 15.000 1.850
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D2 Sampling:

D.2.1 Undisturbed Sampling:

The collection of undisturbed soil sample was done, wherever pussivie uepenulng vu
existing soil strata, as per the guidelines of IS: 1892 — Code of Practice for site Investigation
for Foundation. The sampling system used was an assembly of sampling tube of 100 mm
diameter and 450 mm long, connected with a jarring link. The specification of the tube is as
per the provision of IS: 2132, Code of practice for thin walled sampling of soils.

After the samples are collected within the tubes, the tubes are taken out of the borehole. Both
the ends of the tube were properly sealed with wax, properly labeled depth-wise and
borehole-wise, capped and thus made ready for onward trans&)t}n for testing the soil
samples in the laboratory. O

Ojo

Disturbed samples were collected from cutt 1n§ and split spoon of the SPT sampler.

D.2.2 Disturbed Sampling:

These samples were collected in polythene roperly labeled depth-wise and borehole-

wise and were used in the preparatio re log as well as for general identification &
classification purpose of soil as per 98. The same were then packed and sent to the
laboratory for further test. Q_
D3. Standard Pen ion Test:

Standard Penetratigm Test was conducted as per the guidelines and provisions of 1S: 2131-
Method for sta &enetration test for soil, in the borehole at regular intervals or at
change of stratgrith the SPT sampler. In this test, the sampler was driven by falling a weight
of 63.5 Kg hammer through a height of 750 mm. The sampler was driven through a depth of
450mm. The number of blows for every 150mm. of penetration was recorded. The first 150
mm. was taken as seating drive, the number of blows for subsequent 300 mm. is the SPT N-

value. The observed N-values are indicated in the corresponding bore log.
D4. Recording of Ground Water Table:

The field exploration was carried out during the month of October and December 2019.

The recorded ground water table is indicated in Table 1 of the report.
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E.LJ Laboratory Testing:

Laboratory tests were conducted on the soil samples collected from -

were conducted as per provisions and guidelines of Bureau of Indian Standard laid down in
their different codes and as per requirements of the client.

All disturbed and undisturbed samples were opened up in the laboratory for further
identification & classification of soil samples. Various tests were conducted for ascertaining

the following engineering and physical properties of the sub-soil:

Natural Moisture Content

Bulk & Dry Density ~\
Specific Gravity & Void Ratio. e\/
Liquid Limit & Plastic Limit. %Q/O

Grain Size Analysis (Sieve & Hydrometer) O

Unconfined Compressive Strength. Q_

Direct Shear Test

Tri-axial Shear Strength (UU, CU %)@

Consolidation Properties. Q/e

Swelling Pressure.

Q..
Shrinkage Limit. QQ/

Modified Proctor‘@ensity Test.

Chemical T, Soil Sample.

99 9 99999%9%99999

Chemicaﬁ‘est of Water Sample.

Fgg Discussion and Recommendation:-

F1. Foundation system:

In general the top soil is very stiff to hard silty clay/ clayey silt, thus this layer is suitable for
resting shallow foundation. Location wise bearing capacity has been calculated for different
size and shapes of foundation resting at different depth and the same has been presented in

respective chapters.
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F2, Ground Development:
Ground improvement is not suggested in the report as the founding 1

support foundation for medium to heavily loaded structures.

F3. Pile Foundation:
Bored Cast-in-situ Pile foundations have been recommended for structures with heavy load
on foundations. Recommended pile capacities have been indicated for different zones in their

corresponding chapters.

Chemical tests were performed on a few soil samples a{/ﬁ'\/\rater samples for
determining the pH value, Sulphate & Chloride conte is seen that the values
are on a safe side and so no precaution will be regui€ed for foundation concrete.
Either Ordinary Portland cement or Portland cement or Portland Pozzolana

cement can be used for the purpose. OQ"

OQ/Q
S
&
&
<2~Qg/
O
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Drawing No: PC276-0000-0002

7 of 218




ZONE-T

PUMP I—L.USE
AND HﬁE WATER
‘STORAGE



One (1) borehole was sunk in this area, viz borehole mark

the general sub soil profile it has been observed that the toj

to hard brownish/ yellowish grey silty clay/ clayey silt with sana ana
traces of morrum. The second layer as encountered up to the explored
depth isvery dense reddish brown silty sand.

Discussion and Recommendation:

Based on the sub-soil condition, shallow foundation has been
recommended for foundation system of medium to heavily loaded
structures. Bearing capacities for different size and shape&skof foundations
are indicated in the Table-2A (Zone-1). e\/

O

loaded structures. Pile Capacities for differen of pile are indicated in
the Table-2B (Zone-1). It is further reco %ded to carry out initial pile
load test for load under compression \E)%out and horizontal shear, in
order to confirm the recommended@@ capacities and to take corrective

measures, if required. Q/eo
&
<
Q-Qg/
<<O

Pile Foundation has also been recommendeégjoundation of heavily
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Table-2A (Zone-1).

ALLOWABLE BEARING CAPACITY FROM SHE.

SETTLEMENT CRITERIA
DI';ﬂ%?qulm " ALLOWABLE BEARING
CAPACITY
w ©
o =z E E E
= z . Qo o E 9 E o E
z SE | 85| B8 | 83 | %%
= L | B | of | w | 5EE| 28 | 38 | 3%
< P O E 4 S E T E ®E
2 O 33 52 52 52
= - 0 w w w s
o} w = 3 b 3
(' =z 4
Qnet safe
Meter | Meter | Meter it Tl mm T/Sgm ,\\T!)S m T/Sgm
1.00 | 1.00 | 1.00 56.1 24.20 56 NN\ 56 56
250 | 250 | 1.00 50.5 66.81 18. M 30 50
5.00 | 5.00 | 1.00 48.6 136.51 P 14 26
750 | 750 | 1.00 48.0 206.14 |/~\~8 9 T4
10.00 | 10.00 [ 1.00 47.7 271572 ) 4 6 12
1.00 | 1.00 | 1.50 60.8 24740 60 60 60
. 250 | 250 | 150 | 523 A9 20 32 52
S 5.00 | 5.00 | 1.50 495 | .96 9 14 27
5 K2
S 7.50 | 7.50 | 1.50 48.6 ~ /20472 5 9 17
E 10.00 | 10.00 | 1.50 48N 274.08 4 7 13
= 1.00 | 1.00 | 2.00 | _}“ 25.62 63 65 65
a 250 | 250 | 2.004,X54.2 62.81 21 34 54
< h ¥4
B 500 | 500 | 208V 505 133.56 9 15 28
2 750 | 7.50 24w 49.2 203.22 6 9 18
10.00 | 10.00 [82.00 48.6 272.95 4 7 13
100 | 40| 300 | 748 28.00 66 74 74
o50/0Nb0 | 300 | 5709 57 64 25 40 57
500 T 500 | 3.00 52.3 129.77 10 16 30
750 | 7.50 | 3.00 50.5 200.34 6 10 18
10.00 | 10.00 | 3.00 495 269.92 4 7 13
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ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
FOOTING ALLOWASE
DIMENSIONS
CAPACITY

w o)
o =z E E £
E Z, . 2 E 2E 9 E
z N = St . | B8R 2 R
9 mo EE § S - 2 - 2 -
= L B Df w < 66 § 8% 25 23
< v SE4 © E W E © £
4 n O % ? E £ ,:_5 £ E 2
— 9 = = =
o) m 3 3 3
[N =

Meter | Meter | Meter Qnet safe mm T/Sgm T/Sgm T/Sgm

in T/sgm
)

150 | 1.00 | 1.00 48.9 27.38 44 | \\A8 48

3.75 | 250 | 1.00 44.0 72.28 15 N 24 44

750 | 500 | 1.00 424 146.17 7. 1 21

11.25 | 7.50 | 1.00 418 219.55 & 7 14

-

15.00 | 10.00 | 1.00 415 20287 ()3 5 10
” 150 | 1.00 | 150 53.0 25399 52 53 53
. %
=z 375 | 250 | 1.50 456 74 16 25 45

4

3 750 | 500 | 1.50 432 44523 7 11 22
= 11.25 | 7.50 | 1.50 42.4 4 21926 4 7 14
3 15.00 | 10.00 | 1.50 4208 292 99 3 5 10
= 150 | 1.00 | 2.00 @ 22.67 57 57 57
i 375 | 250 | 200 J<a73 70.03 16 27 47
c -
o 750 | 500 | 2.00.%/ 44. 144.56 7 12 22
S 11.25 | 7.50 go\ 42.9 218.37 4 7 14
. 15.00 | 10.00 200 42.4 292.35 3 5 10

1.50 1@. 3.00 65.2 32.71 49 65 65

3.75,/(250 | 3.00 50.5 66.58 18 30 50

750 500 | 3.00 456 142.42 8 12 24

11.25 | 7.50 | 3.00 44.0 216.84 5 8 15

15.00 | 10.00 | 3.00 432 290.86 3 5 11
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ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
FOOTING ALLOWAE
DIMENSIONS
CAPACITY
w )
o =z E E £
= Z, . 2 E o E o E
z N = St . | B8R 2 R
9 mo EE § S - 2 - 2 -
= L B Df w < 66 § 8% 25 23
= we | S2¢ | SE ©E SE
= o | 2@ S - S
o) m 2 3 3 3
[N =
Meter | Meter | Meter Qnet safe mm T/Sgm T/Sgm T/Sgm
in T/sgm
)

100 | 100 | 431 47 58 22 [\26 43

150 | 100 | 407 69.11 14 N 23 40

200 | 100 | 395 90.55 0, M 17 32

250 | 100 | 388 112.00 | C&Y 13 25

-

3 100 | 150 | 467 4958 1()?3 37 46
= 150 | 150 | 431 71344 15 24 43
Q 200 | 150 | 413 92 9% 11 17 33
o G
2 250 | 150 | 402 44434 8 14 26
m -
% 1.00 | 200 | 503 _4¢,51.20 24 39 50
S 150 | 200 | 4558] 7343 15 24 45
= 200 | 2.00 3 95.16 11 18 33
S 250 | 200 J <7 116.85 8 14 26

100 | 3.080%/ 575 53.77 26 42 57

150 | Lo0*| 503 76.93 16 26 49

200 N300 | 467 99.17 11 18 35

2@. 300 | 446 121.21 9 14 27
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Table-2B (Zone-1).
Recommended Pile Capacity
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BORE LOG SHEET Centre for Advanced Engineer ingm
project: SOIL, PDIL. ECL SANCTORIA Job No.:
Co-ord: |E.G.L.: 119.354 |Unit: Pump House & Fire Water Storage. |Bore Hole
Type of Boring | Shell & Auger |FIELDTESTNOS.[SAMPLES|NOS.|SAMPLES|NOS|Commenc
Depth of Boring| 5.250 M. SPT 3 | UDS 2 WS Completed on :  24.U>.2022
Type of Drilling DCPT DS 5 | RCS 7 |Water Struck At :220M
Depth of Drilling | 9.750 M. VST SCPT Standing Water Table : 2 10M
DPESCRIPTION [SYMBOL DEPTH |[N-V A L U E q aMFP LR
NO. DEPTH
Very stiff to hard brownish/ =
yellowish grey silty clay/clayey silt = DS1 0.50 M
with sand and traces of morrum. 01— DS?2 1.00 M
= N=37 SPTI | 1.50-1.95M
- D 1.50-1.95M
3 1 2.00-2.45M
= o\
033 N=s55  Olspr2 |3.00-345M
= Q/ DS4 3.00-3.45M
'3 O
— Qg UDS2 | 4.50-4.95M
'Very dense reddish brown silty sand. 05— « \$
_ s [N =100 SP13 5.10-5.25M
Completely weathered foliated =3 DS5 510-525M
yellowish grey fine to medium grain 7 RUN1 | 5.25-650M
very weak sand stone. \‘ = TCR - 27%
N = RQD - NIL
Q/ - RUN2 | 6.50-8.00M
(Q'- = TCR - 41%
<< $/ = RQD - NIL
Qg/ e RUN3 | 8.00-9.50M
— TCR - 48%
C)Q.. Og—i RQD - NIL
<< = RUN4 | 9.50-11.00M
163 TCR - 57%
= RQD - NIL
e RUNS5 | 11.00-12.50M
3 TCR - 57%
- RQD - NIL
125
= RUNG6 | 12.50-14.00M
13 TCR - 62%
i RQD - NIL
14— RUN7 | 14.00-15.00M
= TCR - 67%
E y RQD - NIL
Termination Depth 15.000 Mir. / = 7
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liE.G.L.

BH—-13

10. OO

QQO_\I.
12.00M.
13.00M.

14.00M.

15.00M.

2.00M. traces of morrum.
3.00M.
4.00M. 4
I\

5.00M. '-J-l((j-_‘j

Very dense browns shﬁt;y silty sand.
6.00M. Q(jt’z-s_\l
7.00M. Q§
8.00M. Q/

9 00M. ; ﬁnf.ee'tely weathered follated yellowish

to mediym grain very weak sand

stone.

4}._

Termination depth 15.000 M.
Sub-Soil Profile through BH-13

[.O0M. Very stiff to hard reddish brown/ yellowish
grey silty clay/clayey silt with sand and

Sketch No.-SK/PDIL/

Pump House & Fire Water Storage

1678

02

120f 13

15 of 218



8IC o9l

N/
T f pues Ayjis umouq
4 b g8 0 59 Jv k< [ NG |OKS | € | oo osuephion | !
5
sl Sp o 0 e £L'0 sa 8&|®_‘ i |ezz | e an |osy | et
.
>
Ll 144 6E 0 4 SS NG 00'E | €
b
P00 | 02€09° I.W 7
L2 20’0 as 4
v0eoo 09°L-08°0 b
L5200 08°0-0¥'0 3 o
81 St FA> 0 0000 143 vL'o no 4 ol 892z €Z9l (1% [1]3 tZ | E¥ an 00e | € jo saoe] pue pues
82E00 0¥'0-02°0 y unm s fefeyfep s | )
C KauB ysimoy oA jusiumoiq
Z6E0'0 020040 N piey o yas Kiep
0 mE.Wv/::
LS¥0'0 040000 V/
A\~ 4
=18 £r GE 4 6 0g | ¥ L€ NG 05°'L | EL
\
<
FLUEL 6L'1 0z Sv €€ 4 \_VV b | €2 | ¥P a 00’k | €L
— r 4
6521 3:4% 61 34 6E L /O a 0s'0 | €
L)
% | omb | % % % % \,/4& ¢ O |moym| ™ PA 9 w Ul % | % | % R
(ww h:%o W._ﬂ_ (ww | wobsBy zmv_E&mg — oasbop | wobsity | w | Na i
¥ + ul lgisse. wobs/bM) |u) g)6ue u famn 'ON
SNO; | oA vmohnmmu -Z00°0} | -5L0°0) _m%MLM aunssaid awnjon aunssaid cw;_o_ 14 co_mw_coo jo adf | Wobs/B omh_Em ul Apnein % Ul ,.Mh.,_._._ Bull 1S | 7d | T |3n1va - edi] s OH | 4y jouondiseq Jefen
ns puesg Bujjemg jo "ye-0Q ) ) uliseL p | Asueq oljjoeds WAWOD | ARUST 1d8 ajdueg Rl e
Tikion : auyuooun| Mg Jeem | Hing
Buype. se| J sywy Bieqie
Jopaid peuipo IPeio 1s8] Jesys Hwi Biequeny

(am) ueweyp.ieg 1sep ‘euojoes je 198{oud joueylay o} sebjeon pesodougd J0j yiop, uojiebiisaau| [eajuyoeloas :jaafoid

y-eiqel

SLINSHY LSAL AYOLVHOLIVT 40 AYVININAS



Vikassonkar
Text Box


STORAGE RAW

<<O

WATER



Total one (1) borehole was sunk in this area, viz borehole
the general sub soil profile it has been observed that the
hard reddish brown/ yellowish grey silty clay/ clayey silt v
morrumand the second layer as encountered up to the e
dense brownish grey silty sand.

In addition the following field tests have been carried out at this zone and results
are being indicated in this chapter.

1. Electrical Resistivity Test:

One (1) electrical resistivity tests has been carried out at this zone marked
as ERT-9. 4

scusé - v
Discussion and Recommendation:

Based on the sub-soil condition, shallow founda %} has been recommended for
foundation system of medium to heavily loade uctures. Bearing capacities for
different size and shapes of foundations anghcated in the Table-2A (Zone-2).

N

Pile Foundation has also been rec ended for foundation of heavily loaded

structures. Pile Capacities for di @ t dia of pile are indicated in the Table-2B

(Zone-2). It is further recom ed to carry out initial pile load test for load

under compression, pull %{ nd horizontal shear, in order to confirm the
a

recommended pile Capa@
oL

O

<

nd to take corrective measures, if required.
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Table-2A (Zone-2).

ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
DI;%%'R 4 ALLOWABLE BEARING
CAPACITY
w o)
o z E E E
- € - o E @£ @£
z o E 85 3 | &% §S sK
2 L | B | Df 0 55§5| S5 5% S%
< w & °Tw ® £ ®E © £
=) << T o ] =0 s e
Z wn O = o0 0 = 0 = o=
(@] w 0 7] 7]
[TH z 4
)
Qnet safe
Meter | Meter | Met /S /S
eter eter eter Dl mm gm J\;\T}Sqm gm
1.00 | 1.00 | 1.00 36.8 19.39 36 L) 36 36
250 | 250 | 1.00 33.1 53.47 Q, 24 33
500 | 500 | 1.00 31.9 109.40 | 11 21
750 | 750 | 1.00 315 165.17 ﬁ(_) 4 7 14
10.00 | 10.00 | 1.00 31.3 220.90. 3 5 10
1.00 | 1.00 | 1.50 39.9 196X 39 39 39
. 250 | 250 | 150 | 344 | s 16 26 34
S 500 | 500 | 1.50 325 4, 108.18 7 12 22
g 750 | 750 | 1.50 31.9 ( )¥ 164.05 4 7 14
3 L
s 1000 | 1000 | 150 | 21%> | 21983 3 5 10
o
S 1.00 | 1.00 | 2.00 [ X0 20.56 43 43 43
P 250 | 250 | 200V V356 50.37 17 28 35
LlJ -
= 500 | 500 | 20K| 331 106.88 7 12 23
3 750 | 7.50 4200 | 323 162.89 4 7 14
10.00 | 10480 | 2.00 31.9 218.74 3 5 10
1.00 [0 | 300 | 491 22 44 49 49 49
25084 250 | 3.00 | 381 46.31 20 32 38
500 | 500 | 3.00 34.4 104.21 8 13 24
750 | 7.50 | 3.00 33.1 160.32 5 8 15
10.00 | 10.00 | 3.00 32.5 216.36 3 6 11

19 of 218



ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
FOOTING ALLOWASE
DIMENSIONS
CAPACITY

L o
o =z E E £
E Z, . 2 E 2E 9 E
z N = St . | B8R 2 R
9 mo EE § S - 2 - 2 -
= L B Df w < 66 § 8% 25 23
< v CEy | SE T E S E
Z » O % ? E 2 ,:_5 2 E 2
= S - - -
o i 3 3 )
fr z

Meter | Meter | Meter Qnet safe mm T/Sgm T/Sgm T/Sgm

in T/sgm
-

1.50 1.00 1.00 32.1 21.98 32 W\ 32 32

3.75 | 2.50 1.00 28.9 58.08 12 ~NN\ 19 28

750 | 5.00 | 1.00 27.8 117.25 7, ™ 9 17

11.25 | 7.50 1.00 27.5 176.71 &V 6 11

-

15.00 | 10.00 | 1.00 27.3 235.70 2 4 8
- 1.50 1.00 1.50 34.8 20.3‘8')§< 34 34 34
- x
= 3.75 | 2.50 1.50 30.0 5(3'2 13 20 30

"

§ 7.50 5.00 1.50 28.4 QS.QT 6 9 18
% 11.25 | 7.50 | 1.50 278 .4/ 17588 3 6 11
§ 15.00 | 10.00 | 1.50 2700 23555 2 4 8
E 1.50 1.00 | 2.00 g;\) 18.25 37 37 37
o 3.75 | 250 | 2.00 } .0 56.15 13 22 31
c -
o 750 | 500 | 2.08)%/ 28.9 116.16 6 9 18
g 11.25 | 7.50 Q\ 28.2 175.61 4 6 12
- 15.00 | 10.00 | .00 27.8 234.50 2 4 8

1.50 1@- 3.00 42.8 26.27 40 42 42

3.75 , 0 | 3.00 33.2 53.55 15 24 33

7.50\. 5.00 | 3.00 30.0 114.63 6 10 19

11.25 ] 7.50 | 3.00 28.9 174.24 4 6 12

15.00 | 10.00 | 3.00 28.4 233.93 3 4 9
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ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
FOOTING ALLOWAE
DIMENSIONS
CAPACITY
w %)
o =z E E £
= Z, . 2 E o E o E
z N = St . | B8R 2 R
9 mo EE § S - 2 - 2 -
= L B Df w < 66 § 8% 25 23
= we | S2¢ | SE ©E SE
= o | 2@ S - S
o) m 2 3 3 3
L =
Meter | Meter | Meter Qnet safe mm T/Sgm T/Sgm T/Sgm
in T/sgm
)

100 | 100 | 283 38,55 18 |\.28 28

150 | 100 | 267 55.94 11 AN 19 26

200 | 100 | 260 73.54 g, 14 26

250 | 1.00 255 90.82 Y 11 21

-’

3 100 | 150 | 307 4022 ()70 30 30
= 150 | 150 | 283 57829 12 19 28
e 200 | 150 | 271 7554 9 14 27
o N7
2 250 | 150 | 264 Q65 7 11 21
m -
% 1.00 | 200 | 331 ¢ 41564 19 31 33
S 150 | 200 | 2098] 5953 12 20 29
- 200 | 2.00 @ 77.09 9 14 27
3 250 | 200 }$Ao74 94.73 7 11 21

100 | 3.080%/ 37.8 43.62 21 34 37

150 | o0*| 331 62.46 13 21 33

200 N300 | 307 80.44 9 15 28

2@. 300 | 2903 98.25 7 11 22
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Table-2B (Zone-2).
Recommended Pile Capacity
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BORE LOG SHEET Centre for Advanced Engineering Boes ol
project: SOIL. PDII. ECL SANCTORIA Job No.:
Co-ord: E.G.L.:118.411 |Unit: Storage Raw Water |Bore Hol
Type of Boring | Shell & Auger |FIELDTESTINOS [SAMPLES|NOS.|SAMPLES|NOS|Commenc
Depth of Boring| 5.200 M. SPT 4 | UDS 2 WS Completed on :  24.02.2022
Type of Drilling DCPT DS 6 | RCS 7 |Water Struck At :1.90M
Depth of Drilling | 9. 800 M. VST SCPT Standing Water Table : 1 80M
DESCRIPTION |SYMBOL DEPTH |[N-V A L U E q AN ELE
NO. DEPTH
Very stiff to hard reddish brown/ =
yellowish grey silty clay/clayey silt = DS1 0.50 M
with sand and traces of morrum. 01— DS2 1.00 M
E N=18 SPT1 |1.50-1.95M
2] DS$3 1.50-1.95M
= U%Sl 2.00-2.45M
E v
03— N=39 O SPT2 | 3.00-3.45M
| Q/ DS4 3.00-3.45M
04— ()@ UDS2 | 4.00-4.45M
Very dense brownish grey silty sand. o 3 N\ =46 %%153 jggjgg%
: — e\ [N >100 SPT4 5.00-5.20M
Completely weathered foliated A DS6 5.00-5.20M
vellowish grey fine to medium grain RS RUNI1 | 5.20-6.50M
very weak sand stone. (j 3 TCR - 30%
e E RQD - NIL
Q/ - RUN2 | 6.50-8.00M
07— TCR - 35%
w = =
<<< ¢, = RQD - NIL
Q/ f8— RUN3 | 8.00-9.50M
Q“ = TCR - 42%
= RQD - NIL
S »: )
< E RUN4 | 9.50-11.00M
104 TCR - 53%
= RQD - NIL
= RUNS5 | 11.00-12.50M
— TCR - 59%
" RQD - NIL
E RUNG | 12.50-14.00M
134 TCR - 68%
3 RQD - NIL
= RUN7 | 14.00-15.00M
— TCR - 59%
o 7 RQD -NIL
Termination Depth 15.000 Mr. // e 7
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ﬁE.G.L.

10.%9_ ;
((1%0_\-1.
12.00M.
13.00M.

14.00M.

15.00M.

9.00M. <<<<,Qg/
&

%_

Termination depth 15.000 M.
Sub-Soil Profile through BH-12

BH-12
1.00M.
2.00M. Very stiff to hard reddish brown/ yellowish
grey silty clay/clayey silt with sand and
3 00M. traces of morrum.
4.00M. <
_ \%
= B 09@
9. VL. 7
Very dense browni %‘@y silty sand.
6.00M. ‘QOD'-)-—?OM
7.00M. Completeiy@gthered foliated yellowish
grey ﬁnb edium grain very weak sand
8.00M. stone.

Sketch No.-SK/PDIL/|Storage Raw Water|1678

02

110f13
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One (1) borehole was sunk in this area, viz borehole mark

the general sub soil profile it has been observed that the toj

to hard reddish brown/ brownish grey silty clay/ clayey siit with sana and
traces of morrum and the second layer as encountered up to the explored
depth is very dense reddish brown silty sand.

Discussion and Recommendation:

Based on the sub-soil condition, shallow foundation has been
recommended for foundation system of medium to heavily loaded
structures. Bearing capacities for different size and shape&skof foundations
are indicated in the Table-2A (Zone-4). e\/

O

Pile Foundation has also been recommended oundation of heavily
loaded structures. Pile Capacities for differen of pile are indicated in
the Table-2B (Zone-4). It is further reco %ded to carry out initial pile
load test for load under compression \E)%out and horizontal shear, in
order to confirm the recommended@g capacities and to take corrective

measures, if required. Q/eo
&
<
Q-Qg/
<<O
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Table-2A (Zone-4).

ALLOWABLE BEARING CAPACITY FROM SHE.

SETTLEMENT CRITERIA
DI';A%ONTS'%% S ALLOWABLE BEARING
CAPACITY
a s = z c
= g 2. o E o E o E
> SE | 85| 8% | €3 | %=
= L B Df w < 5o § S5 25 25
2 U % °Ew ®E S E o £
o qg< ™D - o - @ - 0
= n O = 0 o = O —= 0 =
3 E 2 -3 ita “%
o w 0 7] n
m z 5 p
Qnet safe ‘Arv
Meter | Meter | Meter i T mm T:’Sqmc\i\ /Sgm T/Sgm
1.00 | 1.00 | 1.00 39.7 21.95 A 39 39
250 | 250 | 1.00 35.7 60.53 | _ 23 35
5.00 | 5.00 | 1.00 34.4 123.82 ﬁ(_) 6 11 20
750 | 750 | 1.00 34.0 187.12¢ 4 7 13
10.00 | 10.00 [ 1.00 33.8 25083% 3 5 10
1.00 | 1.00 | 150 43.0 ) 43 43 43
. 250 | 250 | 150 | 371 J. ¥e.01 15 25 37
-
e 5.00 | 5.00 | 1.50 351 C 12263 7 11 21
S 7.50 | 750 | 1.50 34N | 185.69 4 7 13
Q 10.00 | 10.00 | 150 | ~%A 248.99 3 5 10
3 1.00 | 1.00 | 2004, %4623 23.24 46 46 46
(e}
2 250 | 250 | 200¢[ 384 57.03 16 26 38
ke 5.00 | 5.00 YPHd 35.7 120.99 7 11 22
2 750 | 750 |™.00 34.9 184.73 4 7 14
10.00 | #8%0° | 2.00 34.4 247.58 3 5 10
1.00{} 00 | 300 | 530 2543 52 53 53
250 | 2.50 | 3.00 41.0 52.30 19 31 41
5.00 | 5.00 | 3.00 37.1 117.97 12 23
750 | 7.50 | 3.00 35.7 181.49 4 7 14
10.00 | 10.00 | 3.00 35.1 245.27 3 5 10
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ALLOWABLE BEARING CAPACITY FROM SHE.

SETTLEMENT CRITERIA
FOOTING ALLOWABLE BEARING
DIMENSIONS ShPAEI
w %)
o =z E E E
= z . Qo o E 9 E o E
z 4t | 853 | §8 | §% | ¢¢
= L | B | of| 0% 55 5| 8% 2% 2%
< L % ° Ty | ®E ®E £
o -4 < W o - @D - - Q
Z il A SE = =
= o = = =
o '13 ? ? ?
(T =z 4
Qnet safe
Meter | Meter | Meter it Tl mm T/Sgm ,\\T!)S m T/Sgm
150 | 1.00 | 1.00 34.6 24.86 34 O 34 34
375 | 250 | 100 | 312 65.77 4, 18 31
750 | 5.00 | 100 | 30.0 13272 | _C5Y 9 16
1125| 750 | 100 | 296 199.50 A\ 3 5 11
1500 | 1000 | 1.00 | 294 26629 2 4 8
o 150 | 100 | 150 | 375 oy 37 37 37
3 0
= 375 | 250 | 150 | 323 73 12 19 32
o)
3 750 | 500 | 150 | 306 ~K132.19 5 9 17
= 1125 | 750 | 1.50 | 300N\~ 199.08 3 6 11
2 15.00 | 1000 | 150 | €42 265 87 2 4 8
& 150 | 100 | 200 4 704 20.62 40 40 40
i 375 | 250 | 208/ ™ 335 63.65 13 21 33
] -
@ 750 | 500 oo | 312 131.54 5 9 17
3 1125 | 750 [$000 | 304 198.57 3 6 11
<2}
15.00 | 16dor| 200 | 300 265.44 2 4 8
150//\ab0 | 300 | 462 29.74 38 46 46
375 1 250 | 300 | 358 60.57 14 23 35
750 | 500 | 300 | 323 129.46 6 9 18
1125] 750 | 300 | 312 197.31 3 6 11
1500 | 10.00 | 3.00 | 306 264.38 2 4 8
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ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
FOOTING ALLOWAE
DIMENSIONS
CAPACITY
w %)
o =z E E £
= Z, . 2 E o E o E
z N = St . | B8R 2 R
9 mo EE § S - 2 - 2 -
= L B Df w < 66 § 8% 25 23
= we | S2¢ | SE ©E SE
= o | 2@ S - S
o) m 2 3 3 3
L =
Meter | Meter | Meter Qnet safe mm T/Sgm T/Sgm T/Sgm
in T/sgm
)

100 | 100 [ 305 43.46 17 |28 30

150 | 100 | 288 63.12 11 AN 18 28

200 | 100 | 280 82.84 g, 13 25

250 | 100 | 275 10245 | C&Y 10 20

-’

3 100 | 150 | 331 4536 ()78 29 33
= 150 | 150 | 305 651954 11 18 30
e 200 | 150 | 293 85.09% 8 13 25
o 4
2 250 | 150 | 285 48462 6 10 20
m -
% 1.00 | 200 | 356 _4¢,46.85 18 30 35
S 150 | 200 | 3228] 67.06 12 19 32
- 200 | 2.00 Q? 86.91 8 14 26
3 250 | 200 }$/2Y5 106.69 6 11 20

100 | 3.080%/ 40.7 49.13 20 33 40

150 | 80| 356 70.27 12 20 35

200 Moo | 331 90.72 9 14 27

2@. 300 | 316 110.84 7 11 21
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Table-2B (Zone-4).
Recommended Pile Capacity
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BORE LOG SHEET Centre for Advanced Engineer ingm
project: SOIL, PDIL._ECL SANCTORIA Job No.:
Co-ord: E.G.L.:114.982 (Unit: RWTP Bore Hole
Type of Boring | Shell & Auger |FIELDTESTNOS [SAMPLES|NOS.|SAMPLES|NOS|Commenc
Depth of Boring| 4.750 M. SPT 3 | UDS 2 WS Completed on :  23.U>.2022
Type of Drilling DCPT DS 5 | RCS 7 |Water Struck At :1.85M
Depth of Drilling | 10.250 M. VST SCPT Standing Water Table : 1.67M
DESCRIPTION |SYMBOL DEPTH [N-V A L U E _S AME ‘L E
NO. DEPTH
Very stiff to hard reddish brown/ =
brownish grey silty clay/clayey silt = DS1 0.50 M
with sand and traces of morrum. 01— DS?2 1.00 M
E N=31 SPT1  |1.50-1.95M
- D 1.50-1.95M
= U%l 2.00-2.45M
= 3
- XV
03— N=45  Olspr2 |3.00345M
E Q/ DS4 3.00-3.45M
. : = ()@ UDS2 | 4.00-4.45M
Very dense reddish brown silty sand| =
= > 100 5P 4.50-4.75M
Completely weathered foliated 05%» DS5 4.50-4.75M
yellowish grey fine to medium grain _EQ RUNT | 4.75 '6-00}'\4
very weak sand stone. - TCR -27%
A RQD - NIL
(3 RUN2 | 6.00-7.50M
e' E TCR - 37%
QQ/ — RQD - NIL
<<<</ — RUN3 | 7.50-9.00M
Q/ 08— TCR - 44%
Q-; = RQD - NIL
O? 093 RUN4 | 9.00-10.50M
<< = TCR - 52%
= RQD - NIL
10—
= RUN5 | 10.50-12.00M
11— TCR - 62%
= RQD - NIL
12— RUN6 | 12.00-13.50M
= TCR - 60%
= RQD - NIL
13—
= RUN7 | 13.50-15.00M
14— TCR - 57%
- RQD - NIL
Termination Depth 15.000 Mir. / NE 7
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E.G-L.

BH-11

1.00M.

‘ Very stiff to hard reddish brown/ brownish
=.00M. grey silty clay/clayey silt with sand and

trace$ of morrum.

3.00M.
R, £.50M 2\

= 00\ Very dense reddish bro@gmd.

o

6.00M. QO

7.00M. QQ

8.00M. O

letely wepthered foliated yellowish

9.00M. Q‘g fine to medium grain very weak sand

10.00_\Q~<</
- A
12.00M.
13.00M.

14.00M.

15.00M. YL

stone.

Termination depth 15.000 M.
Sub-Soil Profile through BH-11

Sketch No.-SK/PDIL/|RWTP|1678|02(10 of 13
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Total one (1) borehole was sunk in this area, viz borehole

the general sub soil profile it has been observed that the

dense yellowish/ brownish grey silty sand with clay bindersana contunuea up to
the explored depth.

In addition the following field tests have been carried out at this zone and results
are being indicated in this chapter.

1. Plate Load Test:

One (1) plate load test has been carried out at this zone marked as PLT-1.

2. Static Cone Penetration Test: N
One (1) static cone penetration test has bee@ arried out at this zone
marked as SCPT-1. %Q/
Discussion and Recommendation: QO

Based on the sub-soil condition, shallo ndation has been recommended for
foundation system of medium to hegwjl{xloaded structures. Bearing capacities for
different size and shapes of foun@ s are indicated in the Table-2A (Zone-6).

Pile Foundation has also %6{211’ recommended for foundation of heavily loaded
structures. Pile Capacitj r different dia of pile are indicated in the Table-2B
(Zone-6). It is furth commended to carry out initial pile load test for load
under Compressi@‘ pull-out and horizontal shear, in order to confirm the
recommende%@ capacities and to take corrective measures, if required.
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ALLOWABLE BEARING CAPACITY FROM SHE.

SETTLEMENT CRITERIA
FOOTING ALLOWABLE BEARING
DIMENSIONS CAPACITY
& E £ £ £
= z 2 o E SE 2 E
Zz SE ST | g ¥ g S g 2
& e EE § ot R R
= L B Df w< 0o 3 =0 =0 =0
i U % °Ew ®E ®E S £
c << T O - § @ - ©
z n o g0 o= = =
3 " a 2 &t 3
e z \A
)
Meter | Meter | Meter Qnet safe mm T/S m(-a' T/Sgm T/Sgm
in T/sgm b
1.00 | 1.00 | 1.00 11.3 2.30 11 11
250 | 250 | 1.00 15.3 945 I( Y15 15 15
5.00 | 5.00 | 1.00 23.0 30.09.. 19 23 23
750 | 750 | 1.00 30.7 61.38¢~ 12 20 30
10.00 | 10.00 | 1.00 38.6 43,88 9 14 27
1.00 | 1.00 | 1.50 16.3 | 8.1 16 16 16
” 250 | 250 | 1.50 19.4 ~ K/ 11.23 19 19 19
2 5.00 | 5.00 | 1.50 2@3&“ 34.01 19 26 26
5 750 | 7.50 | 150 | 84p 67.64 12 20 34
E 10.00 | 10.00 | 1.50 4,X42.2 111.93 9 15 28
S 1.00 | 1.00 2,0(;“-/ 21.8 3.97 21 21 21
§ 250 | 2.50 réﬁe‘ 23.8 12.84 23 23 23
= 5.00 | 5.00 [%2.00 30.7 37.79 20 30 30
3 7.50 ﬁﬁ‘ 200 | 383 73.64 13 20 38
10.0Q1\0'00 | 2.00 46.0 120.26 9 15 28
1.00 } 1.00 | 3.00 34.5 6.01 34 34 34
2.50 | 2,50 | 3.00 33.1 15.34 33 33 33
5.00 | 5.00 | 3.00 38.9 44.93 21 34 38
7.50 | 7.50 | 3.00 46.1 85.13 13 21 40
10.00 | 10.00 | 3.00 53.6 136.05 9 15 29
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ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
FOOTING ALLOWAE
DIMENSIONS
CAPACITY

w %)
o =z E E £
E Z, . 2 E 2E 9 E
z N = St . | B8R 2 R
9 mo EE § S - 2 - 2 -
= L B Df w < 66 § 8% 25 23
< v STy © E W E © £
4 n O % ? E 2 ,:_5 £ E 2
=1 ] = = =
o) m 3 3 3
L =

Meter | Meter | Meter Qnet safe mm T/Sgm T/Sgm T/Sgm

in T/sgm
)

150 | 1.00 | 100 | 106 287 10 [N\A0 10

375 | 250 | 100 | 142 11.29 14 AN 14 14

750 | 500 | 100 | 212 3538 1n, M 21 21

1125] 750 | 100 | 284 72.20 &V 15 28

-’

1500 | 10.00 | 1.00 | 355 121.27 10)7 11 21
2 150 | 1.00 | 150 | 152 3527 15 15 15
= 375 | 250 | 150 | 181 1356 18 18 18
o N
S 750 | 500 | 150 | 248 D 15 24 24
< 1125 | 750 | 150 | 319 4/, 7985 9 15 29
3 1500 | 10.00 | 150 | 39.084 131.69 7 11 22
& 150 | 1.00 | 2.00 Qg} 393 20 20 20
o 375 | 250 | 200 J<o¥> 15.91 22 22 22
c -
o 750 | 500 | 2.08)%/ 285 45.32 15 25 28
S 11.25 | 7.50 go\ 355 87.47 10 16 30
= 15.00 | 10.00 {00 | 425 141.84 7 11 22

1.50 1@. 300 | 324 7.87 32 32 32

3.75,/(2%0 | 300 | 310 19.78 31 31 31

750 500 | 300 | 363 54.88 16 26 36

1125] 750 | 300 | 408 102.10 10 16 31

1500 | 10.00 | 3.00 | 497 161.97 7 12 23
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ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
FOOTING ALLOWASE
DIMENSIONS
CAPACITY
w %)
o =z E E £
E Z, . 2 E 2E 9 E
z N = St . | B8R 2 R
9 mo EE § S - 2 - 2 -
= L B Df w < 66 § 8% 25 23
= we | S2¢ | SE ©E SE
= o | 2@ S - S
o) m 2 3 3 3
L =
Meter | Meter | Meter Qnet safe mm T/Sgm T/Sgm T/Sgm
in T/sgm
)

100 | 100 [ 1009 6.75 10 [N\A0 10

150 | 100 | 126 12.00 12 AN 12 12

200 | 100 | 144 18.52 1, M 14 14

250 | 1.00 16.3 26.40 c 16 16

-

3 100 | 150 | 152 905 ()75 15 15
= 150 | 150 | 164 1520nd 16 16 16
[®]
o 200 | 150 | 1841 28 | 18 18 18
o N7
2 250 | 150 | 198 | <G480 15 19 19
m -
% 1.00 | 200 | 199 _4¢,11.38 19 19 19
S 150 | 200 | 2068] 1865 20 20 20
- 200 | 2.00 ) 27.13 20 21 21
3 250 | 2.00 Qgs 36.94 15 23 23

100 | 3.080%/ 30.7 16.11 30 30 30

150 | 80| 299 25.65 29 29 29

200 M0 | 304 36.22 20 30 30

2@. 300 | 315 48.03 16 26 31
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Table-2B (Zone-6).
Recommended Pile Capacity

leays
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BORE LOG SHEET Centre for Advanced Engineeringm
Project: SOIL, PDIT. ECL SANCTORIA Job No.:
Co-ord: E.G.L:110.026 |Unit: Plant Methanol Bore Ho
Type of Boring | Shell & Auger |FIELDTEST|NOS |SAMPLES|NOS.|SAMPLES|NOS|Commen
Depth of Boring| 3.150 M. SPT 2 | UDS 1 WS Completed on :  23.02.2022
Type of Drilling DCPT DS 4 | RCS 8 |Water Struck At :240M
Depth of Drilling | 11.850 M. VST SCPT Standing Water Table : 2 30M
DESCRIPTION |SYMBOL DEPTH [N-V A L U E q aMEUL
NO. DEPTH
Medium to dense yellowish/ =
brownish grey silty sand with clay B DS1 0.50 M
hsstios. 01— DS2 1.00 M
E N =40 SPT1 |1.50-1.95M
- 3 1.50-1.95M
" JBRS1 | 2.00-245M
7 v
. 03— N>100 O%|spm2  |3.003.15M
Completely weathered foliated = C/ 3 DS4 3.00-3.15M
yellowish grey fine to medium grain g 6\’ RUN1 |3.15-4.50M
very weak sand stone. Ly O TCR - 24%
= Q RQD - NIL
B Q... RUN2 | 4.50-6.00M
05—:0 TCR - 30%
RQD - NIL

RUN3 | 6.00-7.50M

ec TCR - 40%

Q/ RQD - NIL
Q|

QQ/ RUN4 | 7.50-9.00M

Q/ i TCR - 49%

RQD - NIL

RUNS5 | 9.00-10.50M
TCR - 55%
RQD - NIL

%

,._
=

RUN6 |10.50-12.00M

TCR -51%
RQD - NIL
L2 RUN7 |12.00-13.50M
TCR - 65%
RQD - NIL
13

RUNS | 13.50-15.00M
TCR - 57%
RQD - NIL

——
i

=
an

Termination Depth 15.000 Mtr. //

,...
IIII|IIII IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|I
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E.G.L.
l BH-10

1.00M.
Medium to dense yellowish/ brownish grey
2 00M. silty sand with clay binders.
3.00M.
3.15M
4.00M. X
N/
5.00M. C_)e
6.00M. (Q%
Completely Weaﬁe foliated yellowish
~ 00M grey fine to m% srain very weak sand
o stone.
8.00M. e(f(’
9.00M. Q/Q-
10.00!1 Q/
JQCDO_\I :
12.00M.
13.00M.
14.00M.

15.00M. v/

Termination depth 15.000 M.
Sub-Soil Profile through BH-10

Sketch No.-SK/PDIL/| Plant Methanol [1678(02|9 of 13
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Modulas of Subgrade Reaction and Modulas of Elasticity have been calculated for Plate Load

Calculation for Modulas of Subgrade Reaction for PLT-1

From Load-Settlement curve of PLT-1, Pressure corresponding to settlement of 1.25mm i,

Hence, K = Pressure/ Settlement.
= 2.1/0.125 Kg/Cm3
= 16.8 Kg/Cm3

Calculation for Modulas of Elasticity (Es) for PLT-1.

Modulas of Elasticity has been calculated for initial load of 18.3 T/M2 and corresponding settlement of

0.101 cm.
Es = {q*(1-p2)*B*Iw} / S <
= {0.36*(1-0.32)*75%0.82}/0.121 e\/
= 811.22 Kg/Cm2 O

Where, @@

Es = Modulas of Elasticityo
q="Pressure= 1.83 Kg/Cm?2 Q
p=Poisson's Ratio= 0.3 Q..
B = Least dimension of the plate= 60 Cm
Iw = Influence Factor= 0.8 @

S = Settlement = %&Qpn
<

Modulas of Subgrade 10n and Modulas of Elasticity, obtain from Plate
Q Load Test.
y O

% Modulas of Subgrade| Modulas of

Depth of Reaction. K Elasticitv. E
eaction astici s

TQNO. Test : ¥
{‘(O (M) (Kg/Cm3) (Kg/Cm2)
PLT-1 2 16.8 Kg/Cm3 811.22 Kg/Cm2

49 of 218



PLATE LOAD TEST SITE DATA SHEET

Client : Projects & Development India Limited

Location : Plant Methanol.

Test Number : PLT-1

Plate Size : 60x60 3600 Sgcm

Pit Size : 3.00M X 3.00M X 2.00M

Ground Water Table : Not Encountered

L.C. of Dial Guage :0.01 mm

Jack Ram Dia 10.5 cm

Jack Ram Area 86.59 Sgcm

DIAL GUAGE ¥
DATE TIpAE LOAD IN (KG) FRESTUREMN READING (mm) SETTLEMENE @ SETT':.TEJ::IENT REMARKS
(Hrs) Kg/Sqem N
piac-1 | o2 | piaci, | ‘oLz {mm)
27-05-2022| 14:35:00 0.00 0 1750 2220 pﬁﬂ/ 0.00 0.00

14:35:00 6600 1.83 1750 2220 WO 0.00 0.00
14:36:00 1718 218 ~0.32 0.31 0.32
14:37:15 1692 {‘(@b" 0.58 0.53 0.56
14:39:00 1663 'Qg_)a'g 087 071 0.79
14:41:15 1660 2140 0.90 0.80 0.85
14:44:00 2652y 2136 093] o0.84 0.89
14:51:00 _Nyes5| 2128 0.95] o092 0.94
15:00:00 f‘,\3653 2120 0.97 1.00 0.99
15:35:00 A 1652 2117 098]  1.03 1.01
15:35:00 13200] ,N367| 1652 2117 o0.98] 1.03 1.01
15:36:00 ,\( 1613 2090 1.37 1.30 1.34
15:37:15 é/ 1589 2071 1.61 1.49 1.55
15:39:00 ~ . 1568 2042 1.82 1.78 1.80
15:41:15) 1542 1993] 2.08] 2.27 2.18
15:44:00, /,U 1522 1979 2.28 2.41 2.35
15:51:00 1511 1960 2.39 2.60 2.50
16:00:00 1505 1955 2.45 2.65 2.55
16:35:00 1502 1953 2.48 2.67 2.58
16:35:00 19800 5.50 1502 1953 2.48 2.67 2.58
16:36:00 1314 1780 4.36 4.40 4.38
16:37:15 1301 1768 4.49 4.52 4.51
16:39:00 1295 1764 4.55 4.56 4.56
16:41:15 1294 1762 4.56 4.58 4.57
16:44:00 1293 1760 4.57 4.60 4.59
16:51:00 1291 1759 4.59 4.61 4.60
17:00:00 1289 1757 4.61 4.63 4.62
17:35:00 1219 1685 5.31 5.35 5.33
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DML ELAGE SETTLEMENT (mm)
— TIME AT PRESSURE IN|  READING (mm)
(Hrs) Kg/Sqcm
DIAL-1 DIAL-2 DIAL-1 DIAL-2

17:35:00 26400 7.33] 1219 1685] 5.31] 535 5.33
17:36:00 811| 1265 9.39] 9.55 9.47
17:37:15 8o9| 1260 9.41] 9.60 9.51
17:39:00 804| 1255 9.46| 9.65 9.56
17:41:15 g8oo| 1252 9.50] 9.68 9.59
17:44:00 798| 1250 9.52] 9.70 9.61
17:51:00 795 1247 955 9.73 9.64
18:00:00 790| 1239 9.60] 9.81 9.71
18:35:00 645] 1170] 11.05| 10.50], 10.78
18:35:00 33000 9.17 645 1170| 11.05] 10504, 10.78
18:36:00 480] 1020] 12.70| 12Qay 12.35
18:37:15 475 1017 12.75 03 12.39
18:39:00 469] 1008| 12.84] “12.12 12.47
18:41:15 461 1003 ' 1217 12.53
18:44:00 458| 1000 92| 12.20 12.56
18:51:00 455 ggs?q};gs 12.25 12.60
19:00:00 450] Be0T 13.00] 12.30 12.65
19:35:00 450, ~N\989| 13.00] 12.31 12.66
19:35:00 0 0 450 989 13.00[ 12.31 12.66
20:35:00 a1¥y 1440 6.13] 7.80 6.97
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Settlement in MM

Load in T/Sg.M

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00

100.00

500 ] \.._

] Qu=73.30T/Sq.M |

4.00

fstiiEE

6.00

800\

Rre imass

10.00

12.00

b

00 /Q

i

F3

&

N4

bﬁhd Vs Settlement Curve for PLT-1
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‘BUILDING
ADMINISTRATIVE



One (1) borehole was sunk in this area, viz borehole mark

the general sub soil profile it has been observed that the toj

to hard yellowish grey silty clay/ clayey silt with sand and the secona 1ayer
as encountered up to the explored depth is very dense yellowish greysilty
sand.

Discussion and Recommendation:

Based on the sub-soil condition, shallow foundation has been
recommended for foundation system of medium to heavily loaded
structures. Bearing capacities for different size and shape&skof foundations
are indicated in the Table-2A (Zone-10). e\/

O

loaded structures. Pile Capacities for differen of pile are indicated in
the Table-2B (Zone-10). It is further reco nded to carry out initial pile
load test for load under compression \@ -out and horizontal shear, in
order to confirm the recommended@g capacities and to take corrective

measures, if required. Q/eo
&
<
Q-Qg/
<<O

Pile Foundation has also been recommendeégjoundation of heavily
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ALLOWABLE BEARING CAPACITY FROM SHE.

SETTLEMENT CRITERIA
DI';A%ONTS'%% S ALLOWABLE BEARING
CAPACITY
a s = z c
= g 2. o E o E o E
> SE | 85| 8% | €3 | %=
= L B Df w < 5o § S5 25 25
2 U % °Ew ®E S E o £
o qg< ™D - o - @ - 0
3 = = &3 ita w3
o w 0 7] n
m z 5 p
Qnet safe ‘Arv
Meter | Meter | Meter i T mm T:’Sqmc\i\ /Sgm T/Sgm
1.00 | 1.00 | 1.00 439 2452 A 43 43
250 | 250 | 1.00 39.5 6767 | _ 23 39
5.00 | 5.00 | 1.00 38.0 138.21 ﬁ(_) 6 10 20
750 | 750 | 1.00 37.5 208.54, 4 7 13
10.00 | 10.00 [ 1.00 37.3 27924 3 5 10
1.00 | 1.00 | 150 47.6 203 47 47 47
. 250 | 250 | 150 | 410 J. ¥6.90 15 24 41
-
e 5.00 | 5.00 | 1.50 38.8 (" [V136.98 7 11 21
S 7.50 | 750 | 1.50 207.27 4 7 13
m 10.00 | 10.00 | 150 | A~ 278.17 3 5 10
x y
3 1.00 | 1.00 | 2004, $51.2 25.97 49 51 51
(e}
2 250 | 250 | 200¢[Y 424 63.63 16 26 42
ke 5.00 | 5.00 YPHd 39.5 135.28 7 11 21
2 750 | 750 |™.00 38.5 205.93 4 7 14
10.00 | #8%0° | 2.00 38.0 276.36 3 5 10
1.00{} 00 | 300 | 585 28.36 51 58 58
250 | 2.50 | 3.00 45.4 58.52 19 31 45
5.00 | 5.00 | 3.00 41.0 131.74 12 23
750 | 7.50 | 3.00 39.5 202.91 4 7 14
10.00 | 10.00 | 3.00 38.8 273.97 3 5 10
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ALLOWABLE BEARING CAPACITY FROM SHE.

SETTLEMENT CRITERIA
FOOTING ALLOWABLE BEARING
DIMENSIONS ShPAEI
w %)
o =z E E E
= z . Qo o E 9 E o E
Z 4t | 88| 38 | 83 | ¢®
= L B | Df w < s5 5| 2% - o
= o °Eon © £ - o £
o -4 < W o - @D - - Q
z il A SE SE =
= o = = =
o '13 ? ? ?
(T =z 4
Qnet safe
Meter | Meter | Meter it Tl mm T/Sgm ,\\T!)S m T/Sgm
150 | 1.00 | 1.00 38.3 27.80 34 (Y 38 38
375 | 250 | 100 | 344 73.27 4, 18 34
750 | 5.00 | 100 | 331 14705 | _CnY 8 16
1125] 750 | 100 | 327 22268 A\ 3 5 11
15.00 | 1000 | 100 | 325 273Dy 2 4 8
o 150 | 100 | 150 | 414 N 40 41 41
3 7
= 375 | 250 | 150 | 357 28 12 19 35
o)
3 750 | 500 | 150 | 338 ~¥ 14753 5 9 17
= 1125 | 750 | 150 |  33d\~{ 221.93 3 5 11
2 1500 | 10.00 | 150 | €22 296.67 2 4 8
= 150 | 1.00 | 200 4 T1 6 23,00 44 44 44
O
i 375 | 250 | 208V 370 71.03 13 20 37
] -
@ 750 | 500 Lo4o | 344 146.53 5 9 17
2 1125 750 [$000 | 336 221.75 3 6 11
<]
1500 | 26dor| 200 | 331 295.90 2 4 8
15020\abo | 300 | 510 3317 38 51 51
375 1 250 | 300 | 395 67.53 14 23 39
750 | 500 | 300 | 357 144 57 6 9 18
1125] 750 | 300 | 344 219.80 3 6 11
1500 | 10.00 | 3.00 | 338 29506 2 4 8
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ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
FOOTING ALLOWASE
DIMENSIONS P
a g £ £ £
: s | B, | sf | 8| 1t
5 B | B85 | =2 | 8= | &=
E L B | Df w < 53 3 25 23 29
3 < | g9 | TE S E o
= e | 8g® 2 E 2 E QE
3 I 3 3 3
Meter | Meter | Meter Qnet safe mm T/Sgm T/Sgm T/Sgm
in T/sgm

1.00 | 1.00 33.8 48.63 17 | \27 33

150 | 1.00 31.9 70.60 1 AN 18 31

2.00 | 1.00 30.9 92.31 g, 13 25

250 | 1.00 30.4 114.36 Y 10 19

3 100 | 150 | 366 5065 ()78 28 36

= 150 | 1.50 33.8 7294 11 18 33

2 2.00 | 1.50 32.3 94.\73"(' 8 13 25

& 250 | 1.50 31.5 6.76 6 10 20

% 1.00 | 2.00 39.4 ,<<,5§.35 18 30 39

S 150 | 2.00 35La}_\.) 74.87 11 19 35

= 2.00 | 2.00 Q%.‘& 97.26 8 13 26

o 250 | 2.00 } 6 119.05 6 10 20

100 | 3.080%/ 45.0 54.85 20 32 45

150 | £oo*| 304 78.53 12 20 37

200 N300 36.6 101.29 9 14 27

2@. 3.00 34.9 123.61 7 11 21
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Table-2B (Zone-10).
Recommended Pile Capacity
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Centre for

Advanced Engineering

n

Termination Depth 15.000 Mtr. /

[u!

BORE LOG SHEET Bore Hole
project: SOIT, PDIT, ECL SANCTORIA Job No.:
Co-ord: |E.G.L.: 112.090|Unit: Building Administrative |Bore Hole
Type of Boring | Shell & Auger |FIELDTESTNOS [SAMPLES|NOS.|SAMPLES|NOS{Commence
Depth of Boring| 5.200 M. SPT 4 | UDS 2 WS Completed on :  24.U>.2022
Type of Drilling DCPT DS 6 RCS 7 |Water Struck At :2.00M
Depth of Drilling | 9.800 M. VST SCPT Standing Water Table : 1.85M
DESCEREIPTION |SYMBOL DEPTH [N-V A L U E 'S AMPLE
NO. DEPTH
Very stiff to hard yellowish grey 5
silty clay/clayey silt with sand. = DS1 0.50 M
0l DS2 1.00 M
E N=24 SPT1 |1.50-1.95M
- D 1.50-1.95M
g 1 2.00-2.45M
033 = *
= N=32  QOlspr2 [300345m
- Q/ DS4 3.00-3.45M
04— ()@ UDS2 | 4.00-4.45M
Very dense yellowish grey silty sand| . - \<_ 4 %%1;3 j:ﬂjgﬁm
: — 3 aNJ|N>100 SPT4 5.00-5.20M
Completely weathered foliated 8 DS6 5.00-5.20M
yellowish grey fine to medium grain = RUN1 |5.20-6.50M
very weak sand stone. (&) TCR-22%
A= RQD-NIL
Q/? E RUN2 | 6.50-8.00M
Q_ 07— TCR-35%
<<<’ = RQD-NIL
Q/ L RUN3 | 8.00-9.50M
Q"' L= TCR-45%
Q“ 3 RQD-NIL
O “t
<( E RUN4 | 9.50-11.00M
104 TCR-49%
= RQD-NIL
H RUNS | 11.00-12.50M
— TCR-44%
- RQD-NIL
E RUNG6 | 12.50-14.00M
13— TCR-53%
= RQD-NIL
= RUN7 | 14.00-15.00M
R TCR-63%
= RQD-NIL
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E.G.L.

BH-14
1.00M.
=.00M. Very stiff to hard yellowish grey silty
clay/claygy silt with sand.
3.00M.
4.00M. <
) 5.00,&5\’
2-00M. Very dense yellbwish gre¥ silty sand.
6.00M 0@,0 M
&
7.00M. (2”0
Comple@r eathered foliated yellowish
8.00M. grey fi\e)to medium grain very weak sand
Q/ stone.
9.00M. QQ/Q-
10.00 \Qg/
K&C.BO M.
12.00M.
13.00M.
14.00M.
15.00M.

Termination depth 15.000 M.

Sub-Soil Profile through BH-14

Sketch No.-SK/PDIL/| Building Administrative|1678(02(13 of 13
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ZONE-TT

.\

COOLIN@af“OWER
FOR. METHAI\IOL
PLANT AND
GASIFICATION



Total one (1) borehole was sunk in this area, viz borehole n

general sub soil profile it has been observed that the top s

mottled yellowish/ bluish grey silty clay/ clayey silt with sana ana continues up
to the explored depth.

In addition the following field test has been carried out at this zone and results
are being indicated in this chapter.

1. Static Cone Penetration Test:

One (1) static cone penetration test has been carried out at this zone

marked as SCPT-2. e\/
O

Based on the sub-soil condition, shallow foun 'g{has been recommended for
foundation system of medium to heavily loa tructures. Bearing capacities for
different size and shapes of foundations a dicated in the Table-2A (Zone-11).

Discussion and Recommendation:

Pile Foundation has also been re ended for foundation of heavily loaded
structures. Pile Capacities for di nt dia of pile are indicated in the Table-2B
(Zone-11). It is further rec %énded to carry out initial pile load test for load
under compression, pul and horizontal shear, in order to confirm the
recommended pile ca nges and to take corrective measures, if required.

Q..
<<O
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ALLOWABLE BEARING CAPACITY FROM SHE.

SETTLEMENT CRITERIA
FOOTING ALLOWABLE BEARING
DIMENSIONS CAPACITY
& E £ £ £
= z 2 o E SE 2 E
Zz i E BE 4 g ~ g S g i
= L B Df (e EE E R °E °E
- w < (= ] § - o - o - @
i U % °Ew ®E ®E S £
c << T O - § @ - ©
z n o g0 o= = =
3 " a 2 &t 3
e z \A
)
Meter | Meter | Meter Qnet safe mm T/S m(-a' T/Sgm T/Sgm
in T/sgm b
1.00 | 1.00 | 1.00 45.2 21.19 45 45
250 | 250 | 1.00 40.7 58.49 ( Y17 27 40
5.00 | 5.00 | 1.00 39.1 119.30, 8 13 24
750 | 750 | 1.00 38.6 180:08 5 8 16
10.00 | 10.00 | 1.00 384 24090 3 6 11
1.00 | 1.00 | 1.50 489 |, ‘9161 48 48 48
” 250 | 250 | 1.50 422 ~1/56.90 18 29 42
2 5.00 | 5.00 | 1.50 3‘9,93-' 118.17 8 13 25
g 750 | 750 | 1.50 | _)‘ 178.91 5 8 16
E 10.00 | 10.00 | 1.50 4,<38.8 240.16 4 6 12
§ 1.00 | 1.00 2,0(/V 52.7 22.42 52 52 52
§ 250 | 2.50 réﬁe‘ 43.7 55.01 19 31 43
= 5.00 | 5.00 [%2.00 40.7 116.93 8 13 26
3 7.50 ﬁﬁ‘ 200 | 396 177.68 5 8 16
10.0Q1\0'00 | 2.00 39.1 238.55 4 6 12
1.00 } 1.00 | 3.00 60.2 24.48 60 60 60
2.50 | 2,50 | 3.00 46.7 50.50 23 36 46
5.00 | 5.00 | 3.00 422 113.75 9 14 27
7.50 | 7.50 | 3.00 40.7 175.39 5 9 17
10.00 | 10.00 | 3.00 39.9 236.34 4 6 12
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ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
DI;%%'R 4 ALLOWABLE BEARING
CAPACITY
w %)
g z N £ £ £
> = | 3. o E o E o E
z o E 85 3 | &% §S sK
2 L | B | Df 0 55§5| S5 5% S%
< w & °Tw ® £ ®E © £
=) << T o ] =0 s e
Z wn O = o0 0 = 0 = o=
(@] w 0 7] 7]
[TH z 4
)
Meter | Meter | Meter %n_‘?_f,ss;;e mm T/Sgm ‘\;T}Sqm T/Sgm
150 | 1.00 | 100 | 394 24,05 g () 30 39
375 | 250 | 100 | 354 63.41 I/ 22 35
750 | 500 | 1.00 | 341 12819 |\t 10 19
1125 | 750 | 100 | 337 193.01 ™~ 4 6 13
15.00 | 1000 | 100 | 335 wsndd~] 3 5 9
- 150 | 100 | 150 | 427 ) 42 42 42
[©]
= 375 | 250 | 150 | 367 4, 6250 14 23 36
o 750 | 5.00 | 1.50 348 ( \M127.75 6 10 20
L
o 1125 | 750 | 150 | 345> | 19229 4 7 13
5' -
3 |1500]1000] 150 [ %A | 257.11 3 5 9
e 150 | 1.00 | 2004y Na59 19.91 45 45 45
o 375 | 250 | 20K|" 381 61.51 15 24 38
]
i 750 | 500 {200 | 354 126.82 6 11 20
S 1125] 769 | 200 | 346 192.05 4 7 13
= 15.00 |00 | 200 | 341 256.38 3 5 9
1504 100 | 300 | 525 28.72 45 52 52
375 [ 250 | 300 | 407 58.52 17 27 40
750 | 500 | 300 | 367 124.99 7 11 22
1125] 750 | 300 | 354 190.23 4 7 13
1500 | 10.00 | 3.00 | 348 255.49 3 5 10
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ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
FOOTING ALLOWASE
DIMENSIONS
CAPACITY
w o
o =z E E £
E Z, . 2 E 2E 9 E
z N = St . | B8R 2 R
9 mo EE § S - 2 - 2 -
= L B Df w < 66 § 8% 25 23
= we | S2¢ | SE ©E SE
4 n O % ? E £ ,:_5 £ E 2
- S = - py
o) m 3 3 3
[N =
Meter | Meter | Meter Qnet safe mm T/Sgm T/Sgm T/Sgm
in T/sgm
)

1.00 | 1.00 34.7 42.43 20 [\\32 34

150 | 1.00 32.8 61.69 13 A~ 21 32

2.00 | 1.00 31.8 80.74 o.M 15 29

250 | 1.00 31.3 100.07 e 12 23

-

3 100 | 150 | 376 4422 1) 21 34 37
5 150 | 1.50 34.7 636454 13 21 34
E 2.00 | 1.50 33.3 82 9% 10 16 30
= e
= 250 | 1.50 32.4 2.07 7 12 23
m -
@ 1.00 | 2.00 405 ¢ 4574 22 35 40
S 150 | 2.00 36. AN 65.60 13 22 36
= 2.00 | 2.00 ¥ 84.86 10 16 30
o 250 | 2.00 } 6 104.28 8 12 24

100 | 3.080%/ 46.3 47.96 24 38 46

150 | Lo0*| 405 68.60 14 23 40

2.00 300 37.6 88.44 10 17 31

2@. 3.00 35.9 108.06 8 13 24
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Table-2B (Zone-11).
Recommended Pile Capacity
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BORE LOG SHEET Centre for Advanced Engineeringm
project: SOIL._PDIT, ECL SANCTORIA Job No.:
Co-ord: E.G.L.:114.304 |Unit: Cooling Tower Bore Hole
Type of Boring | Shell & Auger |FIELDTESTNOS.[SAMPLES|NOS.|SAMPLES|NOS|Commence
Depth of Boring| 5.400 M. SPT 4 | UDS 2 WS Completed on :  23.U>.2022
Type of Drilling DCPT DS 6 | RCS 7 |Water Struck At :2.00M
Depth of Drilling | 9.600 M. VST SCPT Standing Water Table : 1 90M
DESCRIPTION |SYMBOL DEPTH N-V A L U E S aMPp ,L b
NO. DEPTH
Very stiff to hard mottled yellowish/ A
bluish grey silty clay/clayey silt with| = DS1 0.50 M
AT 01— DS2 1.00 M
E N =24 SPTI  |1.50-1.95M
o DS 1.50-1.95M
s 1 |2.00-2.45M
= ‘g"/
03— - b n
= N=28  QOlspr2 |[3.00345m
= Q/ DS4 3.00-3.45M
04— ()@ UDS2 | 4.00-4.45M
= =41 SPT3 | 4.50-4.95M
05— 0 . DS5 4.50-4.95M
, = N >100 SPT4 | 5.25-5.40M
Completely weathered foliated = DS6 525.5 A0M
yellowish grey fine to medium grain G%’ RUNI1 | 5.40-6.50M
very weak sand stone. haes TCR-18%
Q/T = RQD-NIL
Q_ 07— RUN2 6.50-8.00M
<’</ = TCR-29%
<< = RQD-NIL
& T RUN3 | 8.00-9.50M
Q = TCR-34%
C)Q.. Og—i RQD-NIL
<( = RUN4 | 9.50-11.00M
10— TCR-43%
3 RQD-NIL
= RUNS5 | 11.00-12.50M
= TCR-53%
- RQD-NIL
= RUN6 | 12.50-14.00M
133 TCR-63%
3 RQD-NIL
= RUN7 | 14.00-15.00M
— TCR-56%
- 7 RQD-NIL
Termination Depth 15.000 Mir. // E 7
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liE.G.L

BH—-9

1.00M.
2.00M.
3.00M.
4.00M.
5.00M.
6.00M.
7.00M.
8.00M.

9.00M.

Q..
lQQO.\I.
12.00M.
13.00M.

14.00M.

15.00M.

Very stiff to hard mottled yellowish/ bluish

grey silty clay/clayey silt with sand.
S
P
Fin
§
Com weathergd foliated yellowish
gre to mediym |grain very weak sand

ly

Q/ stone.
<
I 0.00.\{\){(/

Termination depth 15.000 M.

Sub-Soil Profile through BH-9

Sketch No.-SK/PDIL/

Cooling Tower for Methanol Plant & Gasification [1678|02

8 0of 13
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ZONE-12

Q..

AR SEPARATION
UNIT



Total one (1) borehole was sunk in this area, viz borehole n

general sub soil profile it has been observed that the top s

yellowish grey silty clay/ clayey silt with grass roots, morrum, sand ana traces ot
coal and continues up to the explored depth.

In addition the following field test has been carried out at this zone and results
are being indicated in this chapter.

1. Cyclic Plate Load Test:

One (1) cyclic plate load test has been carried out at this zone marked as
CPLT-2.

s Rt S
2. Electrical Resistivity Test: ®)
One (1) electrical resistivity test has beené‘;ied out at this zone marked

as ERT-5. O
Q

Discussion and Recommendation: OQ'

Based on the sub-soil condition, shallow foundation has been recommended for
foundation system of medium to y loaded structures. Bearing capacities for
different size and shapes of fOQ.. ions are indicated in the Table-2A (Zone-12).
Pile Foundation has al <<ﬁen recommended for foundation of heavily loaded
structures. Pile Capa for different dia of pile are indicated in the Table-2B
(Zone-12). It is funther recommended to carry out initial pile load test for load
under compr % pull-out and horizontal shear, in order to confirm the
recommended pile capacities and to take corrective measures, if required.
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ALLOWABLE BEARING CAPACITY FROM SHE.

SETTLEMENT CRITERIA
FOOTING ALLOWABLE BEARING
DIMENSIONS CAPACITY
& E £ £ £
= z 2 o E SE 2 E
Zz i E BE 4 g ~ g S g i
= e EE § ot R R
= L B Df w< 0o 3 =0 =0 =0
i U % °Ew ®E ®E S £
c << T O - § @ - ©
z n o g0 o= = =
3 " a 2 &t 3
e z \A
)
Meter | Meter | Meter Qnet safe mm T/S m(-a' T/Sgm T/Sgm
in T/sgm b

1.00 | 1.00 | 1.00 35.6 17.42 35 35

250 | 250 | 1.00 32.0 4799 I( Y16 26 32

5.00 | 5.00 | 1.00 30.8 98.06.. 7 12 23

750 | 750 | 1.00 30.4 147:.8¢~ 5 8 15

10.00 | 10.00 | 1.00 30.2 1A%.85 3 6 11

1.00 | 1.00 | 1.50 385 | N7.76 38 38 38
” 250 | 250 | 1.50 332 ~XK/46.71 17 28 33
2 5.00 | 5.00 | 1.50 3‘1‘4&-’ 97.03 8 12 24
g 750 | 750 | 1.50 | _,E‘ 147.04 5 8 15
E 10.00 | 10.00 | 1.50 4,X30.5 196.97 3 6 11
§ 1.00 | 1.00 2,0(;“-/ 415 18.42 41 41 41
§ 250 | 2.50 réﬁe‘ 34.4 45.19 19 30 34
= 5.00 | 5.00 [%2.00 32.0 95.92 8 13 25
3 7.50 ﬁﬁ‘ 200 | 312 146.06 5 8 16

10.0Q1\0'00 | 2.00 30.8 196.06 3 6 11

1.00 } 1.00 | 3.00 47.4 20.11 47 47 47

2.50 | 2,50 | 3.00 36.7 41.41 22 35 36

5.00 | 5.00 | 3.00 33.2 93.37 8 14 26

7.50 | 7.50 | 3.00 32.0 143.88 5 8 16

10.00 | 10.00 | 3.00 314 194.06 4 6 12
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ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
DI;%%'R 4 ALLOWABLE BEARING
CAPACITY
w %)
o z E E E
- € - o E @£ @£
g it | Brg| 8 | B2 | g
2 L | B | Df & 5535 | 25 5% S%
< w & °Tw ® £ ®E © £
=) << T o ] =0 s e
Z wn O = o0 0 = 0 = o=
(@] w 0 7] 7]
[TH z 4
)
Qnet safe
Meter | Meter | Met TS /s
eter eter eter Dl e mm gm J\;\T}Sqm gm
150 | 1.00 | 100 | 310 19.73 31 O 31 31
375 | 250 | 100 | 279 5211 1/ 21 27
750 | 500 | 100 | 268 105.05 |/ ~\<b 10 19
1125 | 750 | 100 | 265 15825~ 4 6 12
1500 | 1000 | 100 | 263 1102~ 3 4 9
- 150 | 100 | 150 | 336 ed 33 33 33
[©]
= 375 | 250 | 150 | 289 4, 5131 14 22 28
o 750 | 5.00 | 1.50 274 C }¥ 104.87 6 10 19
L
% 1125 | 7.50 | 150 | 26%> | 157.57 4 6 12
3 |1500]1000] 150 [ %6 | 21098 3 5 9
e 150 | 1.00 | 2004/ 362 16.37 36 36 36
o 375 | 250 | 20|" 30.0 50.50 14 23 30
]
i 750 | 500 {200 | 279 104.22 6 10 20
S 1125 769 | 200 | 272 157.42 4 6 12
= 15.00 |row0 | 200 | 26.8 210.10 3 5 9
150 100 | 300 | 413 23 55 41 41 41
375 [ 250 | 300 | 320 47.97 16 26 32
750 | 500 | 300 [ 289 102.63 7 11 21
1125] 750 | 300 | 279 156.33 4 7 13
1500 | 10.00 | 3.00 | 274 209.75 3 5 9
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ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
FOOTING ALLOWAE
DIMENSIONS
CAPACITY
w %)
o =z E E £
= Z, . 2 E o E o E
z N = St . | B8R 2 R
9 mo EE § S - 2 - 2 -
= L B Df w < 66 § 8% 25 23
= we | S2¢ | SE ©E SE
= o | 2@ S - S
o) m 2 3 3 3
L =
Meter | Meter | Meter Qnet safe mm T/Sgm T/Sgm T/Sgm
in T/sgm
)

100 | 100 | 273 34.71 19 |\27 27

150 | 100 | 258 50.46 12 AN 20 25

200 | 100 | 251 66.27 o.M 15 25

250 | 1.00 246 81.78 e 12 22

-’

3 100 | 150 | 206 3620 ()20 29 29
= 150 | 150 | 273 520744 13 20 27
e 200 | 150 | 262 67.90% 9 15 26
o T
2 250 | 150 | 255 Gh54 7 12 22
m -
% 1.00 | 200 | 319 _4¢, 3746 21 31 31
S 150 | 200 | 2890S 5372 13 21 28
- 200 | 2.00 ) 69.42 9 15 27
3 250 | 2.00 ,,03.4 85.20 7 12 23

100 | 3.080%/ 365 39.32 23 36 36

150 | Lo0| 319 56.19 14 22 31

200 N300 | 296 72.40 10 16 29

2@. 300 | 282 88.27 7 12 23
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Table-2B (Zone-12).
Recommended Pile Capacity
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Centre for Advanced Engineering

BORE LOG SHEET Bore Hole
project: SOIL. PDIL._ ECL SANCTORIA Job No.:
Co-ord: £.G.L.:111.890 |Unit: Air Separation Unit|Bore Hole
Type of Boring | Shell & Auger |FIELDTESTNOS.SAMPLES|NOS.|SAMPLES|NOS|Commence
Depth of Boring| 4.800 M. SPT 3 | UDS 2 WS Completed on :  22.U5.2022
Type of Drilling DCPT DS 5 RCS 8 |Water Struck At :1.70M
Depth of Drilling | 10.200 M. VST SCPT Standing Water Table : 1.60M
DESCRIPTION |SYMBOL| DEPTH |[N-V A L U E GAMFELE
NO. DEPTH
Very stiff to hard yellowish grey =
silty clay/clayey silt with grass — DS1 050M
roots, morrum, sand and traces of 01— DS?2 1.00 M
coal. =
= N=28 SPT1 1.50-1.95M
_ DS 1.50-1.95M
073 \/Uﬁil 2.00-2.45M
= oF
= N=39 SPT2 | 3.00-3.45M
E Q/ DS4 3.00-3.45M
04— ()@ UDS2 | 4.00-4.45M
E <?[<_2 100 SPT3 | 4.50-4.80M
Completely weathered foliated 05— DS5 4.50-4.830M
yellowish grey fine to medium _IQ RUNI 4-80'5-5?M
grain very weak sand stone. Q TCR-17%
S RQD-NIL
\@5 RUN2 | 5.50-7.00M
R TCR-26%
Q/ o RQD-NIL
| Q" 3 RUN3 7.00-8.50M
<<<(/ —~ TCR-34%
Q/ i RQD-NIL
E E RUN4 | 8.50-10.00M
Q“ 092 TCR-41%
<<O E RQD-NIL
= RUNS | 10.00-11.50M
— TCR-51%
“_E RQD-NIL
E RUN6 | 11.50-13.00M
124 TCR-47%
E RQD-NIL
153 RUN7 | 13.00-14.50M
= TCR-63%
i = RQD-NIL
= RUNS 14.50-15.00M
— TCR-71%
- 7 RQD-NIL
Termination Depth 15.000 Mtr. / = /
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E.G.L.

BH-8

1.00M.

2.00M.

3.00M.

4.00M.

5.00M.

6.00M.

7.00M.

8.00M.

9.00M.

12.00M.

13.00M.

14.00M.

15.00M.

Very stiff to hard yellowish grey silty

clay/clayey silt with grass roots, morrum,

sand and traces of coal.

O
&

%

Completel éﬁ athered foliated yellowish

grey ﬁne@

stone.

_%_

Termination depth 15.000 M.

Sub-Soil Profile through BH-

8

edium grain very weak sand

Sketch No.-SK/PDIL/| Air Separation Unit

1678

02

7 of 13
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CYCLIC PLATE LOAD TEST SITE DATA SHEET

Client : Projects & Development India Limited

Location : Air Seperation Unit.

Test Number : CPLT-2

Plate Size :60X60= 3600 Sqgcm

Pit Size : 3.00M X 3.00M X 2.50M

Ground Water Table : Not Encountered

L.C. of Dial Guage :0.01 mm

Jack Ram Dia 10.5 cm

Jack Ram Area 86.59 Sqcm

DIAL GUAGE MEAN
DATE TIME (Hrs) | LOAD IN (KG) |:Rx?{ssl:iﬁ1 READING (mm) SEAFEET ) SET::‘I]ENT REMARKS
DIAL-1 DIAL-2 DIAL-1 DIAL-2
30-05-2022| 11:00:00 0.00 o] 2431] 2352] o000 o00Q[,° 0.00

11:00:00 6600 1.83| 2431] 2352] o0.00] _we® 0.00
11:01:00 2381 2293] o0.50] \_d.59 0.55
11:02:15 2352 2271] o7AF, 081 0.80
11:04:00 2321 2260 ~rA9] o092 1.01
11:06:15 2296] 2241lm\2'35 1.11 1.23
11:09:00 2284]  2280|N 147 1.22 1.35
11:16:00 2282 228 1.49] 126 1.38
11:25:00 2280[ /2323 1.51 1.29 1.40
12:01:00 22%9{, 2221 152 131 1.42
12:01:00 0 ol J27| 2221 1.52 1.31 1.42
13:01:00 2357 2311 o074 o041 0.58
13:01:00 13200 <'(/ 2357 2311] o0.74| 0.1 0.58
13:02:00 &, >| 2268] 2259 163 093 1.28
13:03:15 o 2233 2217 1.98 1.35 1.67
13:05:00 e 2198 2183 2.33 1.69 2.01
13:07:15 N 2176] 2157 255 1.95 2.25
13:10:00] = 2163| 2139] 2.68] 213 2.41
13:17:00L ( )~ 2155 2134 2.76] 2.18 2.47
13:26:0 2150 2132] 281 2.20 2.51
14:01:00 2149 2131 2.82 2.21 2.52
14:01:00 0 ol 2149 2131 282 2.21 2.52
15:01:00 2277 2242 1.54 1.10 1.32
15:01:00 19800 550 2277| 2242 1.54| 1.10 1.32
15:02:00 2148 2070 2.83 2.82 2.83
15:03:15 2040| 2014] 391 3.38 3.65
15:05:00 1979] 1982| 4.2 3.70 411
15:07:15 1967| 1956| 4.64] 3.96 4.30
15:10:00 1957 1921 4.74] 431 4.53
15:17:00 1949| 1899| 4.82| 4.3 4.68
15:26:00 1946| 1890| 4.85] 4.62 4.74
16:01:00 1945 1889 4.86] 4.63 4.75
16:01:00 0 ol 1945 1889 4.86] 4.63 4.75
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PRESSURE WAL GUaeE SETTLEMENT (mm)
DATE TIME (Hrs) |LOADIN (kG)| | iatSaem READING (mm)
DIAL-1 DIAL-2 DIAL-1 DIAL-2
17:01:00 2058] 2014] 3.73] 338
17:01:00 26400 7.33]  2058] 2014] 3.73] 3.38
17:02:00 1961] 1890 4.70] 462 S
17:03:15 1889] 1809 5.42] 5.43 5.43
17:05:00 1853] 1784] 5.78] 5.68 5.73
17:07:15 1814] 1753] 6.17] 5.99 6.08
17:10:00 1797] 1733] 6.34] 6.9 6.27
17:17:00 1786] 1723] 6.45] 6.29 6.37
17:26:00 1780] 1719] 651] 6.33 6.42
18:01:00 1779] 1718] 6.52] 6.34 6.43
18:01:00 0 ofl 1779] 1718] 6.52] 6.34 6.43
19:01:00 2042 1876] 3.89] 476 4.33
19:01:00 33000 9.17] 2042] 1876] 3.89] 476 4.33
19:02:00 1821] 1711]  6.10] 649 6.26
19:03:15 1620] 1537 s.a1| Sus 8.13
19:05:00 1264] 1277] 11.67] \6.75 11.21
19:07:15 1240| 1262 11%’/ 10.90 11.41
19:10:00 1229] 1250 A%, 11.02 11.52
19:17:00 1218]  1244¥)“47.13] 11.08 11.61
19:26:00 1214] 12831 1217 1114 11.66
20:01:00 1213] _~234| 12.a8] 1118 11.68
20:01:00 0 of 1213[\{1234] 12.18] 11.18 11.68
21:01:00 1329 10.11] 10.23 10.17
é_)
Q_Qtoad in T/Sg.M
0 10 50 60 70 80 90

Settlement in MM

14

-

2|0 P & 4IO
X/

Load Vs Settlement Curve for CPLT-2

97 of 218



Evaluation of Dynamic Properties of Soil

Elastic 4
Rebound Kr:?sssucre 8
0 0 E 6 ///
0.84 1.83 S 1 sl
o 5
1.20 3.67 e |~
1.19 5.50 2 1 //L
2.11 7.33 S 3 s
a2
< T //'
0 4 . . . \‘\
0 0.5 1 15 2 2:5
NG
Elastic Rebourpd'{ihm)
&,
_Cn
Computed dynamic properties of soil (~ Y~
Coefficient of elastic uniform compression (Cu) kg/cm3 o, = 34.822
Coefficient of elastic uniform shear (Ct) kg/cm3 \‘(‘“ 17.411
Coefficient of elastic non-uniform compression (C¢) kg/cm3n\) 60.242
Coefficient of elastic non-uniform shear (C{s) kg/cm3 X 26.117

N/
Pl
&
¢
<2~Qg/
<<O
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Total one (1) borehole was sunk in this area, viz borehole n

general sub soil profile it has been observed that the top s

reddish brown/ brownish grey silty clay/ clayey silt with kankar ana sanaandathe
second layer as encountered up to the explored depth is dense reddish brown
silty sand with clay binders.

In addition the following field test has been carried out at this zone and results
are being indicated in this chapter.

1. Cyclic Plate Load Test:
One (1) cyclic plate load test has been carried out\ﬁ'}this zone marked as

CPLA. Oe

2. Static Cone Penetration Test: (</

One (1) static cone penetration test h@ een carried out at this zone

marked as SCPT-3. QQ'?

3. Electrical Resistivity Test:

One (1) electrical resistivity has been carried out at this zone marked
as ERT-1. Q/e

Discussion and Recomm ion:

Based on the sub-soil ition, shallow foundation has been recommended for

foundation system of fnedium to heavily loaded structures. Bearing capacities for
different size ar@lﬁpes of foundations are indicated in the Table-2A (Zone-13).

Pile Foundation has also been recommended for foundation of heavily loaded
structures. Pile Capacities for different dia of pile are indicated in the Table-2B
(Zone-13). It is further recommended to carry out initial pile load test for load
under compression, pull-out and horizontal shear, in order to confirm the
recommended pile capacities and to take corrective measures, if required.
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one-13

ALLOWABLE BEARING CAPACITY FROM SHE.

SETTLEMENT CRITERIA
FOOTING ALLOWABLE BEARING
DIMENSIONS CAPACITY
& E £ £ £
= z 2 o E SE 2 E
Zz i E BE 4 g ~ g S g i
= L B Df (e EE E R °E °E
- w < (= ] § - o - o - @
i U % °Ew ®E ®E S £
c << T O - § @ - ©
z n o g0 o= = =
3 " a 2 &t 3
e z \A
)
Meter | Meter | Meter Qnet safe mm T/S m(-a' T/Sgm T/Sgm
in T/sgm b
1.00 | 1.00 | 1.00 48.4 21.12 48 48
250 | 250 | 1.00 435 58.19 ( )18 29 43
5.00 | 5.00 | 1.00 41.9 118.99, 8 14 26
750 | 750 | 1.00 414 179~ 5 9 17
10.00 | 10.00 | 1.00 41.1 24821 4 6 12
1.00 | 1.00 | 1.50 524 |, 156 52 52 52
” 250 | 250 | 1.50 452 ~K/56.73 19 31 45
2 5.00 | 5.00 | 1.50 42‘1&‘-' 117.71 9 14 27
g 750 | 750 | 1.50 | _}3‘ 178.45 5 9 17
E 10.00 | 10.00 | 1.50 4,X 415 239.09 4 6 13
§ 1.00 | 1.00 2,0(/V 56.5 22.38 56 56 56
§ 250 | 2.50 réﬁe‘ 46.8 54.84 21 34 46
= 5.00 | 5.00 [%2.00 435 116.32 9 14 28
3 7.50 ﬁﬁ‘ 200 | 425 177.49 5 9 17
10.0Q1\0'00 | 2.00 41.9 237.93 4 ¥ 13
1.00 } 1.00 | 3.00 64.5 24.41 64 64 64
2.50 | 2,50 | 3.00 50.0 50.33 24 39 50
5.00 | 5.00 | 3.00 452 113.40 9 15 29
7.50 | 7.50 | 3.00 435 174.48 6 9 18
10.00 | 10.00 | 3.00 427 235.42 4 7 13
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ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
FOOTING ALLOWASE
DIMENSIONS
CAPACITY

L o
o =z E E £
E Z, . 2 E 2E 9 E
z N = St . | B8R 2 R
9 mo EE § S - 2 - 2 -
= L B Df w < 66 § 8% 25 23
< v CEy | SE T E wE
Z » O % ? E 2 ,:_5 2 E 2
= S - - -
o i 3 3 )
fr z

Meter | Meter | Meter Qnet safe mm T/Sgm T/Sgm T/Sgm

in T/sgm
)

1.50 1.00 1.00 42.2 23.95 42 W\ A2 42

3.75 | 2.50 1.00 37.9 63.13 15 /NN 24 37

750 | 5.00 | 1.00 36.5 127.59 7. M 1 21

11.25 | 7.50 1.00 36.1 192.26 & 7 14

-

15.00 | 10.00 | 1.00 35.8 256.17 3 5 10
- 1.50 1.00 1.50 45.7 22.1‘9‘{( 45 45 45
- *
= 3.75 | 2.50 1.50 39.4 623'9 15 25 39

"

§ 7.50 5.00 1.50 37.2 Q6.98 7 11 21
% 11.25 | 7.50 | 1.50 36.5 .4/ 191.39 4 7 14
§ 15.00 | 10.00 | 1.50 36.2N\]  256.06 3 5 10
E 1.50 1.00 | 2.00 &g} 19.84 49 49 49
o 3.75 | 250 | 2.00 } .8 61.25 16 26 40
c -
o 750 | 500 | 2.08)%/ 37.9 126.26 7 12 22
g 11.25 | 7.50 Q\ 37.0 190.97 4 7 14
- 15.00 | 10.00 | .00 36.5 255.18 3 5 10

1.50 1@- 3.00 56.2 28.59 49 56 56

3.75 , 0 | 3.00 43.6 58.29 18 29 43

7.50\. 5.00 | 3.00 39.4 124.78 7 12 23

11.25 ] 7.50 | 3.00 37.9 189.38 5 8 12

15.00 | 10.00 | 3.00 37.2 253.96 3 5 10
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ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
FOOTING ALLOWASE
DIMENSIONS
CAPACITY
w )
o =z E E £
E Z, . 2 E 2E 9 E
z N = St . | B8R 2 R
9 mo EE § S - 2 - 2 -
= L B Df w < 66 § 8% 25 23
= we | S2¢ | SE ©E SE
= o | 2@ S - S
o) m 2 3 3 3
[N =
Meter | Meter | Meter Qnet safe mm T/Sgm T/Sgm T/Sgm
in T/sgm
)

100 | 100 | 372 4213 22 [\\.z35 37

150 | 100 | 351 61.15 14 N 22 35

200 | 100 | 341 80.20 0, M 17 31

250 | 100 | 335 99.21 [ 13 25

-

3 100 | 150 | 403 43900 ()22 36 40
= 150 | 150 | 372 63200 14 23 37
S v
Q 200 | 150 | 357 82 M 10 17 32
o 4
2 250 | 150 | 347 48156 8 13 25
m -
% 1.00 | 200 | 434 _4¢,45.40 23 38 43
S 150 | 200 | 39.38] 6507 15 24 39
= 200 | 2.00 P\ 84.27 11 17 33
S 250 | 200 }$/e80 103.49 8 13 26

100 | 3.08.%/ 496 47.59 26 41 49

150 | Lo0*| 434 68.10 15 25 43

200 N300 | 403 87.80 11 18 34

2@. 300 | 384 107.07 8 14 26
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Table-2B (Zone-13).
Recommended Pile Capacity
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Centre for Advanced Engineering

e
agn

Termination Depth 15.000 Mtr. /

BORE LOG SHEET [Bore Hole
project: SOIL, PDII, ECL SANCTORIA Job No.: ¢
Co-ord: £.G.L.:114.116 |Unit: Gasification Plant |Bore Hole
Type of Boring | Shell & Auger |FIELDTESTNOS.SAMPLES|NOS.|SAMPLES|NOS|Commencec
Depth of Boring | 5.250 M. SPT 4 | UDS 21 WS Completed on :  22.05.2022
Type of Drilling DCPT DS 6 | RCS 7 |Water Struck At :230M
Depth of Drilling | 9.750 M. VST SCPT Standing Water Table : 2 20M
DESCRIPTION |SYMBOL DEPTH [N-V A L U E S M PLE
NO. DEFTH
Very stiff to hard reddish brown/ =
brownish grey silty clay/claeyey = DS1 0.50 M
silt with kankar and sand. 01 DS?2 1.00 M
E N=37 SPT1 |1.50-1.95M
e DS 1.50-1.95M
- UD%J 2.00-2.45M
= \;\‘/

- : - N=42 , \_JSPTZ [3:00345M
thense redd_lsh brown silty sand 3 @ Ds4 3100-3 45M
with clay binders. = @

04— UDS2 | 4.00-4.45M
= <?<_2 45 SPT3 | 4.50-4.95M
e N DS5 4.50-4.95M
4 ANJN>100 SPT4 | 5.00-5.25M
Completely weathered foliated — DS6 5.00-5.25M
yellowish grey fine to medium / RUNI 5-25'6-500M
grain very weak sand stone. q 6: TCR-20%
P RQD-NIL
Q/, = RUN2 | 6.50-8.00M
Q.. L= TCR-31%
Q<</ 2 RQD-NIL
’ —]
* 08—
Q/ - RUN3 | 8.00-9.50M
Q"' = TCR-40%
Q.. = RQD-NIL
O "
<( E RUN4 | 9.50-11.00M
10— TCR-47%
= RQD-NIL
3 RUNS5 | 11.00-12.50M
— TCR-40%
"< RQD-NIL
E RUN6 | 12.50-14.00M
133 TCR-65%
E RQD-NIL
= RUN7 | 14.00-15.00M
= TCR-68%
= RQD-NIL
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E.G.L.

BH-6

1.00M.

2.00M.

3.00M.

4.00M.

5.00M.

6.00M.

7.00M.

8.00M.

9.00M.

10.00_\1Qf</
11<<Q$"[
12.00M.
13.00M.
[4.00M.

15.00M.

Very stiff to hard reddish brown/
brownish grey silty clay/claeyey silt

with kanka

- and sand.

Dense reddish

with clay binders.

3.00M
brown silty sand

X

F

Q\/
0. é%

Completely @Qered foliated
yellowish g\%&‘ﬁne to medium

graicn) Q\;Qy
&
&

_J%_

eak sand stone.

Termination depth 15.000 M.

Sub-Soil Profile through BH-6

Sketch No.-SK/PDIL/| Gasification Plant|1678|02(5 of 13
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CYCLIC PLATE LOAD TEST SITE DATA SHEET

Client : Projects & Development India Limited

Location : Gassification Plant

Test Number : CPLT-1

Plate Size :60X60= 3600 Sqgcm

Pit Size : 3.00M X 3.00M X 2.50M

Ground Water Table : Not Encountered

L.C. of Dial Guage :0.01 mm

Jack Ram Dia 10.5 cm

Jack Ram Area 86.59 Sqcm

DIAL GUAGE MEAN
DATE TIME (Hrs) | LOAD IN (KG) |:Rx?{ssl:iﬁ1 READING (mm) SEAFEET ) SET::‘I]ENT REMARKS
DIAL-1 DIAL-2 DIAL-1 DIAL-2
28-05-2022| 14:00:00 0.00 o]l 2069] 2089] o0.00f o00Q[,° 0.00

14:00:00 6600 1.83] 2069] 2089] 0.00] _wew 0.00
14:01:00 1965 1907 1.04] \_1.82 1.43
14:02:15 1962 1903 L%, 1.86 1.47
14:04:00 1961 1901| 108 1.8 1.48
14:06:15 1961]  1901l~\.208 1.88 1.48
14:09:00 1960 1960l 1.09 1.89 1.49
14:16:00 1959] 98] 110 1.89 1.50
14:25:00 1958| </ 1899 111 1.90 1.51
15:01:00 19531, 1899] 111 1.90 1.51
15:01:00 0 o] J9sB| 1899 1.11 1.90 1.51
16:01:00 L2022 1974 o047 1.15 0.81
16:01:00 13200 <'(/ 2022 1974 o0.47 1.15 0.81
16:02:00 &, | 1833] 1894] 236] 1.5 2.16
16:03:15 o 1830 1890 2.39 1.99 2.19
16:05:00 e 1828 1888] 2.41 2.01 2.21
16:07:15 N 1826| 1886 2.43 2.03 2.23
16:10:00] /= 1824 1884] 2.5 2.5 2.25
16:17:00L ( )~ 1823 1883 2.46 2.06 2.26
16:26:0 1822| 1882 2.7 2.07 2.27
17:01:00 1821| 1882 2.48 2.07 2.28
17:01:00 0 ol 1821] 1882 2.48 2.07 2.28
18:01:00 1918 1967 1.51 1.22 1.37
18:01:00 19800 550 1918] 1967 1.51 122 1.37
18:02:00 1632 1721 4.37 3.68 4.03
18:03:15 1626 1714 4.43 3.75 4.09
18:05:00 1616 1705 4.53 3.84 4.19
18:07:15 1614 1703] 4.55 3.86 4.21
18:10:00 1612 1701] 4.57 3.88 4.23
18:17:00 1610 1699] 4.59 3.90 4.25
18:26:00 1608 1697 4.61 3.92 4.27
19:01:00 1585 1675 4.84] 4.4 4.49
19:01:00 0 ol 1585 1675 4.84| 4.4 4.49
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DATE TIME (Hrs) | LoaD in (kG) | TREoRE Rgﬁ;l\?:?r::ﬁ} SEETLERMNT (i)
IN Kg/Sqcm
DIAL-1 DIAL-2 DIAL-1 DIAL-2
20:01:00 1696] 1766] 3.73] 3.23
20:01:00 26400 733] 1696] 1766] 3.73] 3.23
20:02:00 1445 1452 6.24] 6.37 i
20:03:15 1435] 1441 6.34] 6.48 6.41
20:05:00 1429] 1436] 6.0 6.53 6.47
20:07:15 1425] 1432] 6.44] 657 6.51
20:10:00 1421] 1425 6.48] 6.64 6.56
20:17:00 1419] 1423] 6.50] 6.66 6.58
20:26:00 1417] 1421 632 6.68 6.60
21:01:00 1413] 1417 6.356] 6.72 6.64
21:01:00 0 of 1413] 1417] 656] 672 6.64
22:01:00 1591 1664 4.78] 425 4.52
22:01:00 33000 917 1591 1e64] 478] 425l 452
22:02:00 945| 1080 11.24] 1049 10.67
22:03:15 924 1062] 11.45] 2B07 10.86
22:05:00 913 1050 11.56] \ad.39 10.98
22:07:15 809 947 1@'/ 11.42 12.01
22:10:00 742]  885] A% 12.04 12.66
22:17:00 717]  8e2¥)'e852| 12.27 12.90
22:26:00 714] 8l 13.55] 1231 12.93
23:01:00 710 8855 13.59] 12.34 12.97
23:01:00 0 0 710\ 855] 13.59] 12.34 12.97
0:01:00 1037] 11.66] 10.52 11.09
é-)
Q_Qtoad in T/Sg.M
0 10 20 @Q/ 40 60 70 80 90 100
0 - <,</‘. - .
2 -
E 4 <
-
Ll 6
E \
Q)
g s
L
E \
wl 10
L \
12 - ~
14

Load Vs Settlement Curve for CPLT-1
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Evaluation of Dynamic Properties of Soil

Elastic 4
Rebound [KI‘}ESSSI.::I'E] 9
(mm) .
I —
0.70 1.83 Y 6
0.91 3.67 3 r— _—
= 5
1.01 5.50 x 4 sl
2.13 7.33 E W
g e d
a . //‘
—
0 : : : \‘\ :
0 0.5 1 15 2 2:5
NG
Elastic Rebourpd'{ihm)
&,
_Cn
Computed dynamic properties of soil (-\‘/
Coefficient of elastic uniform compression (Cu) kg/cm3 o, = 34.494
Coefficient of elastic uniform shear (Ct) kg/cm3 \‘(‘“ 17.247
Coefficient of elastic non-uniform compression (C¢) kg/cm3n\) 59.675
Coefficient of elastic non-uniform shear (C{s) kg/cm3 X 25.871

N/
Pl
&
¢
<2~Qg/
<<O
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ZONE-14

GAS CLE\@FﬁIiIG
éﬁ?ﬁD
PURIFICATION
PLANT



One (1) borehole was sunk in this area, viz borehole mar

the general sub soil profile it has been observed that the toj

to hard reddish brown/ brownish grey silty clay/ clayey siit with Kankar
and sand. The second layer as encountered up to the explored depth is
dense reddish brown silty sand with clay binders.

Discussion and Recommendation:

Based on the sub-soil condition, shallow foundation has been
recommended for foundation system of medium to heavily loaded
structures. Bearing capacities for different size and shape&skof foundations
are indicated in the Table-2A (Zone-14). e\/

O

loaded structures. Pile Capacities for differen of pile are indicated in
the Table-2B (Zone-14). It is further reco nded to carry out initial pile
load test for load under compression \@ -out and horizontal shear, in
order to confirm the recommended@g capacities and to take corrective

measures, if required. Q/eo
&
<
Q-Qg/
<<O

Pile Foundation has also been recommendeégjoundation of heavily
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Table-2A (Zone-14).
ALLOWABLE BEARING CAPACITY FROM SHE.

SETTLEMENT CRITERIA
FOOTING ALLOWABLE BEARING
DIMENSIONS SABR GV
a s = z c
e g 2. e E 2 E SE
Z i E o B g ~ g g g ~d
= L B Df b EE E °E °E °E
= w < 0o 3 = o =0 =0
2 U % °Ew ®E S E o £
o qg< ™D - o - @ - 0
z wn O g R 0 i o=
2 = S B ita B
o w 0 7] n
m z 5 p
Qnet safe ‘Arv
Meter | Meter | Meter b T mm T:’Sqmc\i\ /Sgm T/Sgm
1.00 | 1.00 | 1.00 432 21.00 Cg" 43 43
250 | 250 | 1.00 38.9 5799 | _ 26 38
5.00 | 5.00 | 1.00 375 118.67 ﬁ(_) 7 12 23
750 | 750 | 1.00 37.0 179.03, 5 8 15
10.00 | 10.00 [ 1.00 36.8 2396% 3 6 11
1.00 | 1.00 | 150 46.9 _ANeH 46 46 46
. 250 | 250 | 150 | 404 ). %650 17 28 40
-
e 5.00 | 5.00 | 1.50 38.2 " M117.34 8 13 24
S 7.50 | 750 | 1.50 177.97 5 8 15
E 10.00 | 10.00 | 150 | A~ 238.17 3 6 11
3 1.00 | 1.00 | 2.004, %505 22.29 50 50 50
2 250 | 250 | 208¢[Y 418 54 58 19 30 41
ke 5.00 | 5.00 YPHd 38.9 115.91 8 13 25
2 750 | 750 |™.00 38.0 176.84 5 8 16
10.00 | #8%0° | 2.00 375 237.29 3 6 11
100} 00 | 300 | 577 2434 57 57 57
250 | 2.50 | 3.00 447 50.13 22 35 44
5.00 | 5.00 | 3.00 40.4 112.94 8 14 26
750 | 7.50 | 3.00 38.9 173.87 5 8 16
10.00 | 10.00 | 3.00 38.2 234.68 4 6 12
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ALLOWABLE BEARING CAPACITY FROM SHE.

SETTLEMENT CRITERIA
FOOTING ALLOWABLE BEARING
DIMENSIONS CAPAEITY
w )
o =z E E E
= z . Qo o E 9 E o E
Z 4t | 88| 38 | 83 | ¢®
= L B | Df w < s5 5| 2% - i
= o °Eon © £ - o £
o -4 < W o - @D - - Q
z 4G | 23 g2 | 82 | &2
=3 2 - = pren}
o) E 2 3 2
L =z 4
Qnet safe
Meter | Meter | Meter it Tl mm T/Sgm ,\\T!)S m T/Sgm
150 | 1.00 | 1.00 37.7 23.86 37 O 37 37
375 | 250 | 1.00 33.9 62.94 (\y/ 21 33
750 | 5.00 | 1.00 327 12742 | _C» 10 19
1125 | 750 | 100 | 322 191.16 A\ 4 6 12
15.00 | 10.00 | 1.00 32.0 255.2000 3 5 9
o 150 | 1.00 | 1.50 40.8 03" 40 40 40
3 Y
= 3.75 | 250 | 1.50 35.2 13 14 22 35
)
S 750 | 5.00 | 1.50 33.3 o~ < 126.71 6 10 19
x 1125 | 750 | 1.50 32,2'&-’ 191.14 4 6 12
§ 15.00 | 1000 | 150 | @24 255.48 3 5 9
= 150 | 1.00 | 2.00 4. X%4.0 19.78 44 44 44
O
s 375 | 250 | 208,V 364 60.92 14 23 36
[} -
@ 7.50 | 5.00 fé@ 33.9 125.89 6 10 20
3 1125 | 750 [%2.00 33.1 190.44 4 6 13
<]
1500 | 16dor| 200 | 327 254.85 3 5 9
1.5071\abo | 3.00 50.3 28.52 44 50 50
3.75 } 250 | 3.00 39.0 58.12 16 26 39
750 | 5.00 | 3.00 35.2 124.27 7 11 21
1125 | 750 | 3.00 33.9 188.83 4 7 13
15.00 | 10.00 | 3.00 33.3 253.42 3 5 9
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ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
FOOTING ALLOWAE
DIMENSIONS
CAPACITY
w o
o =z E E £
E Z, . 2 E 2E 9 E
z N = St . | B8R 2 R
9 mo EE § S - 2 - 2 -
= L B Df w < 66 § 8% 25 23
= we | S2¢ | SE ©E SE
= O | 23 S | 82 | &3
o) m 2 3 3 3
[N =
Meter | Meter | Meter Qnet safe mm T/Sgm T/Sgm T/Sgm
in T/sgm
)

1.00 | 1.00 33.3 42.11 19 [\231 33

1.50 | 1.00 31.4 61.08 12 ~N 20 31

2.00 | 1.00 30.5 80.09 o.M 15 28

250 | 1.00 29.9 98.86 e 12 22

-

3 100 | 150 | 36.0 4378 ()20 32 36
= 150 | 1.50 33.3 631794 13 21 33
2 2.00 | 1.50 31.9 82 D0 9 15 29
o NF
& 250 | 1.50 31.0 481:00 7 12 23
m -
@ 1.00 | 2.00 38.8 ¢ 4531 21 34 38
S 1.50 | 2.00 35 N\ 6488 13 21 35
= 2.00 | 2.00 Qg} 84.22 9 15 29
S 250 | 2.00 } 1 103.03 7 12 23

100 | 3.080%/ 44.4 47.56 23 37 44

150 | 80| 388 67.97 14 22 38

2.00 300 36.0 87.57 10 16 30

2@. 3.00 34.4 107.09 8 12 24

121 of 218



Table-2B (Zone-14).
Recommended Pile Capacity
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BORE LOG SHEET Centre for Advanced Engineering Tote Bole
project: SOIL._PDIL._ECL SANCTORIA Job No.: !
Co-ord: |E,G.L.:1]6_414 |Unit.: Gas Cleaning & Purification Plant. [Bore Hole
Type of Boring | Shell & Auger |FIELDTEST|NOS|SAMPLES|NOS.|SAMPLES|NOS|Commence
Depth of Boring| 5.700 M. SET 4 | UDS 3 WS Completed on :  22.U5.2022
Type of Drilling DCPT DS 6 | RCS 7 |Water Struck At :1.40M
Depth of Drilling | 9 300 M. VST SCPT Standing Water Table : 1. 30M
DESCERIPTION |SYMBOL DEPTH [N—V A L U E q AMPLE
NO. DEPTH
Very stiff to hard reddish brown/ =
brownish grey silty clay/claeyey = DS1 0.50 M
silt with kankar and sand. 017 DS2 1.00 M
E N=39 SPT1 |1.50-1.95M
3 DS 1.50-1.95M
e U’D&l 2.00-2.45M
E Qv
- - = N=41 O\syu 3:00-345M
Dense redd._lsh brown silty sand E @ DS4 3.00-3.45M
with clay binders. = @
04— O UDS2 | 4.00-4.45M
= <§ 45 SPT3 | 4.50-4.95M
05— 0 DS5 4.50-4.95M
EQ UDS3 5.00-5.45M
- — N =100 SPT4 5.55-5.70M
Completely weathered foliated '%:/ DS6 5.55-5.70M
yellowish grey fine to medium \Sﬁ) = RUNT [5.70-7.00M
grain very weak sand stone. QS = TCR-22%
Q_ 07— RQD-NIL
‘@ 3 RUN2 7.00-8.50M
Q. — TCR-32%
Q/ 08 RQD-NIL
E E RUN3 | 8.50-10.00M
Q“ ug_f TCR-41%
<<O E RQD-NIL
_— RUN4 | 10.00-11.50M
= TCR-49%
5 RQD-NIL
E RUNS | 11.50-13.00M
12— TCR-55%
- RQD-NIL
= RUNG | 13.00-14.50M
= TCR-51%
= RQD-NIL
14—
- RUN7 | 14.50-15.00M
= TCR-61%
/ = v/ RQD-NIL
Termination Depth 15.000 Mir. = 7
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E.G.L.
l BH-7

L.00M. Very stiff to hard reddish brown/
brownish grey silty clay/claeyey silt
2.00M. with kankar and sand.
3.00M. 3 00M
4.00M. Dense reddish brown silty san'&
with glay binders. é\/
5.00M. b
&
6.00M. é@ol-\l
b

7.00M. Q‘§

8.00M. tely|weathered foliated
wish grey] fine to medium
9 00M. Q/ grain very| weak sand stone.

L
&

10.0%\;1.
1{<g-?)_\1.
12.00M.
13.00M.

14.00M.

15.00M. L

Termination depth 15.000 M.

Sub-Soil Profile through BH-7

Sketch No.-SK/PDIL/|Gas Cleaning & Purification Plant (1678(02|6 of 13
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ZONE-15

<<,‘<‘§TEAM
GEI\IERATION
PLANT



Total one (1) borehole was sunk in this area, viz borehole n

general sub soil profile it has been observed that the top soil is medium to dense
reddish brown silty sand with clay binders and continues up to the explored
depth.

In addition the following field test has been carried out at this zone and results
are being indicated in this chapter.

1. Plate Load Test:
One (1) plate load test has been carried out at thi@.ﬂe marked as PLT-2.

O

2. Electrical Resistivity Test: %((/
One (1) electrical resistivity test has IQ,Qcarried out at this zone marked

as ERT-2. Q&
QO

Discussion and Recommendation:{(/

Based on the sub-soil condition low foundation has been recommended for
foundation system of mediu %’heavily loaded structures. Bearing capacities for
different size and shapes Q{{g;]dations are indicated in the Table-2A (Zone-15).
Pile Foundation has@‘g)/been recommended for foundation of heavily loaded
structures. Pile cities for different dia of pile are indicated in the Table-2B
(Zone-15). It(g rther recommended to carry out initial pile load test for load
under compression, pull-out and horizontal shear, in order to confirm the
recommended pile capacities and to take corrective measures, if required.

127 of 218



e-

one-15

ALLOWABLE BEARING CAPACITY FROM SHE.

SETTLEMENT CRITERIA
FOOTING ALLOWABLE BEARING
DIMENSIONS CAPACITY
& E £ £ £
= z 2 o E SE 2 E
Zz i E BE 4 g ~ g S g i
= L B Df (e EE E R °E °E
- w < (= ] § - o - o - @
i U % °Ew ®E ®E S £
c << T O - § @ - ©
z n o g0 o= = =
3 " a 2 &t 3
e z \A
)
Meter | Meter | Meter Qnet safe mm T/S m(-a' T/Sgm T/Sgm
in T/sqgm

1.00 | 1.00 | 1.00 8.7 177 [T 8 8

250 | 250 | 1.00 4.7 723 JC Y11 11 11

5.00 | 5.00 | 1.00 17.4 20T 17 17 17

750 | 750 | 1.00 23.2 46 {8 12 19 23

10.00 | 10.00 | 1.00 29.0 7308 9 14 27

1.00 | 1.00 | 1.50 126 | Q41 12 12 12
” 250 | 250 | 1.50 14.9 ~ K/ 8.63 14 14 14
2 5.00 | 5.00 | 1.50 29,4&-' 25.89 19 20 20
g 750 | 750 | 1.50 | _) 51.17 12 20 26
E 10.00 | 10.00 | 1.50 4, 31.9 84.61 9 15 28
§ 1.00 | 1.00 2,0(/V 16.9 3.08 16 16 16
§ 250 | 2.50 réﬁe‘ 18.3 9.87 18 18 18
= 5.00 | 5.00 [%2.00 23.5 28.93 20 23 23
3 7.50 ﬁﬁ‘ 200 | 291 55.95 13 20 29

10.0Q1\0'00 | 2.00 34.8 90.98 9 15 28

1.00 } 1.00 | 3.00 26.7 465 26 26 26

2.50 | 2,50 | 3.00 25.6 11.86 25 25 25

5.00 | 5.00 | 3.00 29.9 34.53 21 29 29

7.50 | 7.50 | 3.00 35.2 65.00 13 21 35

10.00 | 10.00 | 3.00 40.8 103.56 9 15 29
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ALLOWABLE BEARING CAPACITY FROM SHE.

SETTLEMENT CRITERIA
FOOTING ALLOWABLE BEARING
DIMENSIONS ShPAEI
w %)
o =z E E E
- €, Q. o9 £ o9 E o9 E
z e | 855 | %8 sS SR
= L | B | of | w | 555 | 3% - i
= o °Eon © £ - o £
o -4 < W o - @D - - Q
3 R 1 S E = S E
o '13 5 ? ? ?
TR = [
Qnet safe
Meter | Meter | Meter it Tl mm T/Sgm ,\\T!)S m T/Sgm
150 | 1.00 | 1.00 8.2 2.22 8 (Y 8 8
375 | 250 | 100 | 1009 8.67 3 10 10
750 | 500 | 100 | 161 2687 | _Cni 16 16
1125] 750 | 100 | 214 54.41 ANJ 9 15 21
1500 | 10.00 | 1.00 | 267 9120y 7 11 21
o 150 | 100 | 150 | 118 > 11 11 11
3 3
= 375 | 250 | 150 | 1309 51 13 13 13
S [750 | 500 [ 150 | 189 ~1/30.80 15 18 18
= 1125 | 750 | 150 | 244\ 60.32 9 15 24
2 1500 | 10.00 | 150 | S92 99.28 7 11 22
= 150 | 1.00 | 200 458 3.04 15 15 15
O
i 375 | 250 | 208 ™ 171 12.26 17 17 17
] -
@ 750 | 500 Lo4o | 218 34.67 15 21 21
% 1125 | 750 [S200 | 270 66.52 10 16 27
- 15.00 | 16dor| 200 | 322 107.47 7 11 22
1502/\abo | 300 | 251 6.0 25 25 25
375 1 250 | 300 | 240 15.32 24 24 24
750 | 500 | 300 | 279 4218 16 26 27
1125] 750 | 300 | 327 78.00 10 16 31
1500 | 10.00 | 3.00 | 379 123,52 7 12 23
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ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
FOOTING ALLOWASE
DIMENSIONS
CAPACITY
w %)
o =z E E £
E Z, . 2 E 2E 9 E
z N = St . | B8R 2 R
9 mo EE § S - 2 - 2 -
= L B Df w < 66 § 8% 25 23
= we | S2¢ | SE ©E SE
= o | 2@ S - S
o) m 2 3 3 3
L =
Meter | Meter | Meter Qnet safe mm T/Sgm T/Sgm T/Sgm
in T/sgm
-

1.00 | 1.00 8.4 520 8 [\\ue8 8

150 | 1.00 9.6 9.15 9 AN 9 9

200 | 100 | 110 14.15 m, M 11 11

250 | 100 | 123 19.92 12 12

-’

3 100 | 150 | 117 697 )71 11 11
= 150 | 150 | 126 117 12 12 12
e 200 | 150 | 138 17285 13 13 13
o 4
2 250 | 150 | 151 Qb0 15 15 15
m -
% 1.00 | 200 | 153 d¢, 875 15 15 15
S 150 | 200 | 15984 14.40 15 15 15
E 200 | 200 | 4o 20.81 16 16 16
(]
S 250 | 2.00 <280 28 30 15 18 18

100 | 3.08.%/ 23. 12.43 23 23 23

150 | 80| 230 19.73 23 23 23

200 300 | 234 27.88 20 23 23

2@. 300 | 242 36.90 16 24 24
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Table-2B (Zone-15).
Recommended Pile Capacity
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N =100 SPT4 5.80-6.00M

BORE LOG SHEET Centre for Advanced Engineeringm
Project: SOIL, PDIL._ECL SANCTORIA Job No.:
Co-ord: |E.G.L.: 119.511 |Unit: Steam Generation Plant|Bore Hol
Type of Boring | Shell & Auger |FIELDTEST|NOS[SAMPLES|NOS.|SAMPLES|NOS|Commenc
Depth of Boring| 6.000 M. SPT 4 | UDS 3 WS Completed on :  19.U>.2022
Type of Drilling DCPT DS 6 | RCS 6 |Water Struck At :2 70M.
Depth of Drilling | 9.000 M. VST SCPT Standing Water Table : 2.60M
DESCRIPTION |SYMBOL DEPTH |[N-V A L U E q AMTLAE
NO. DEPTH
Medium to dense reddish brown 5
silty sand with clay binders. = DS1 0.50 M
0l DS2 1.00 M
E N=28 SPT1 |1.50-1.95M
5 D$%3 1.50-1.95M
= | U%sl 2.00-2.45M
— \\/:
043 N=3_ OVspr2 |3003.45M
= @ Ds4 3.00-3.45M
04— ()@ UDS2 | 4.00-4.45M
E Q =43 SPT3 | 4.50-4.95M
05— 0 DS5 4.50-4.95M
32 UDS3 5.00-5.45M

DS6 5.80-6.00M
RUNI | 6.00-7.50M
TCR-28%
RQD-NIL

RUN2 | 7.50-9.00M
TCR-38%
RQD-NIL

yellowish grey fine to medium
grain very weak sand stone. Q__
4
vV

<
&
&

Q..
<<O

Completely weathered foliated e‘.

(=]
=1

=]
(==}

=
0

RUN3 | 9.00-10.50M
TCR-55%
RQD-NIL

—
=

RUN4 | 10.50-12.00M
TCR-63%
RQD-NIL

—
na

RUN5 | 12.00-13.50M
TCR-73%
RQD-NIL

o
La

RUN6 | 13.50-15.00M
TCR-68%
RQD-NIL

-
=

-
gn

Termination Depth 15.000 Mtr. //

....
oy
IIII|IIII IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|I
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E.G.:L.
J BH-1

1.00M.
2.00M.
. ~ Medium to dense reddish brown silty
3.00M. : . i

sand with traces|of clay binders.
1.00M. ]

Q\/
5.00M. O
o
6.00M. —
<1<_2 00M

7.00M. QQ‘

Completely weathered foliated
8.00M.

yellm@ grey fine to medium grain
9 0OM. Q/Q- ery weak and stone.

10.00.\{\*’8i<
¥
12.00M.
13.00M.

14.00M.

15.00M. YL
Termination depth 15.000 M.

Sub-Soil Profile through BH-1

Sketch No.-SK/PDIL/|Steam Generation Plant [1678{02|1 of 13
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Modulas of Subgrade Reaction and Modulas of Elasticity have been calculated for Plate Load

Calculation for Modulas of Subgrade Reaction for PLT-2

From Load-Settlement curve of PLT-2, Pressure corresponding to settlement of 1.25mm i,

Hence, K = Pressure/ Settlement.
= 1.06/0.125 Kg/Cm3
= 8.48 Kg/Cm3

Calculation for Modulas of Elasticity (Es) for PLT-2.

Modulas of Elasticity has been calculated for initial load of 18.3 T/M2 and corresponding settlement of

0.137 cm.
Es = {q*(1-p2)*B*Iw} / S <
= {0.36*(1-0.32)*75%0.82}/0.121 %\/
= 598.05 Kg/Cm2 O

Where, @@

Es = Modulas of Elasticityo
q="Pressure= 1.83 Kg/Cm?2 Q
p=Poisson's Ratio= 0.3 Q..
B = Least dimension of the plate= 60 Cm
Iw = Influence Factor= 0.8 @

S = Settlement = %&Qpn
<

Modulas of Subgrade 10n and Modulas of Elasticity, obtain from Plate
Q Load Test.
y O

% Modulas of Subgrade| Modulas of

Depth of Reaction. K Elasticitv. E
eaction astici s

TQNO. Test : ¥
{‘(O (M) (Kg/Cm3) (Kg/Cm2)
PLT-2 2 8.48 Kg/Cm3 598.05 Kg/Cm2
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PLATE LOAD TEST SITE DATA SHEET

Client : Projects & Development India Limited

Location : Steam Generation Plant

Test Number : PLT-2

Plate Size : 60x60 3600 Sqgcm

Pit Size :3.00M X 3.00M X 2.00M

Ground Water Table : Not Encountered

L.C. of Dial Guage :0.01 mm

Jack Ram Dia 10.5 cm

Jack Ram Area 86.59 Sgcm

DIAL GUAGE
DATE TIME LOAD IN (KG) PRESSUREIN|  peADING (mm) SETTIEMENT{mm} Ernr":.i‘::lfm REMARKS
(Hrs) Kg/Sqcm -
pia-1 | piar2 | ol | piawd (mm)
29-05-2022| 13:40:00 0.00 0 2245 2267 0.00] = 0.00

13:40:00 6600 1.83 2245 2267 0.00 \_0.00 0.00
13:41:00 2069 2197 &Ml 0.70 1.23
13:42:15 2066] 2190] ~L79| 0.77 1.28
13:44:00 2065 218 )\-4..80 0.78 1.29
13:46:15 2065 3%. 1.80 0.79 1.30
13:49:00 2064] N2 1.81 0.80 1.31
13:56:00 2063 2186 1.82 0.81 1.32
14:05:00 20&dl 2184] 183 o083 1.33
14:40:00 WS 2181 1.87 0.86 1.37
14:40:00 13200 3.67] 058 2181 1.87 0.86 1.37
14:41:00 Oy 2000 2026 2.45 241 2.43
14:42:15 R 1998| 2024] 247| 243 2.45
14:44:00 b 1997| 2022] 2.48] 245 2.47
14:46:15 Ve V 1996 2021 2.49 2.46 2.48
14:49:00 - N 1995 2020 2.50 2.47 2.49
14:56:00] _ S/~ 1995] 2018] 250 249 2.50
15:05:00) = ) 1995 2016 2.50 2.51 2.5
15:40:00[% 1994 2015 2.51 2.52 2.52
15:40:00 19800 5.50 1994 2015 2.51 2.52 2.52
15:41:00 1932 1856 3.13 4.11 3.62
15:42:15 1931 1854 3.14 4.13 3.64
15:44:00 1915 1842 3.30 4.25 3.78
15:46:15 1908 1834 3.37 4.33 3.85
15:49:00 1907 1831 3.38 4.36 3.87
15:56:00 1907 1831 3.38 4.36 3.87
16:05:00 1905 1829 3.40 4.38 3.89
16:40:00 1903 1827 3.42 4.40 3.91
16:40:00 26400 7.33 1903 1827 3.42 4.40 3.91
16:41:00 1801 1740 4.44 927 4.86
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QI slihet SETTLEMENT (mm)
T TIME e e PRESSURE IN| READING (mm])
(Hrs) Kg/Sqcm
DIAL-1 | DiAL-2 | DiaL-1 | DiAL-2
16:42:15 1798 1725 4.47 5.42
16:44:00 1781 1714 4.64 553 .Uy
16:46:15 1765 1705 4.80 5.62 5:21
16:49:00 1760 1701 4.85 5.66 5.26
16:56:00 1758 1698 4.87 5.69 5.28
17:05:00 1755 1694 4.90 5.3 532
17:40:00 1751 1691 4.94 5.76 5.35
17:40:00 33000 9.17 1751 1691 4,94 5.76 535
17:41:00 1718 1658 527 6.09 5.68
17:42:15 1715 1655 5.30 6.12 5.71
17:44:00 1713 1652 532 6.15| 5.74
17:46:15 1708 1644 5.37 6.23-\ 5.80
17:49:00 1706 1641 5.39 %/ 5.83
17:56:00 1704 1638 5411 A~ 5.85
18:05:00 1703 1636 5.42 N6.31 5.87
18:40:00 1701 1634 £ /' 6.33 5.89
18:40:00 0 0 1701 1634 &4 6.33 5.89
19:40:00 1802 176: ~2.43 4.99 4.71
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Settlement in MM

Load in T/Sq.M

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00

0.00

1.00

Qu=73.30T/Sq.M | |

2.00

3.00

4.00

500 711

dl

6.00 T

7.00

C}" mEn

SEHE
_ _A(O\___
Vb i

(é’(/
Loa ettlement Curve for PLT-2

Q..
<<O
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Total two (2) boreholeswere sunk in this area, viz boreh

BH-3. From the general sub soil profile it has been ob

reddish brown silty clay/ clayey silt with morrum is present up to 1.5UM aepth at
the location of BH-2, however this layer is absent at the location of BH-3. Dense
silty sand layer has been observed at both the location and continues up to the
explored depth.

In addition the following field test has been carried out at this zone and results
are being indicated in this chapter.

1. Electrical Resistivity Test: \:\
One (1) electrical resistivity test has been carr@ut at this zone marked

as ERT-3.
Ojo

Discussion and Recommendation: O

Based on the sub-soil condition, shallow dation has been recommended for
foundation system of medium to heavi@loaded structures. Bearing capacities for
different size and shapes of foundae)'éﬁs are indicated in the Table-2A (Zone-16).
Pile Foundation has also b iommended for foundation of heavily loaded
structures. Pile Capacitie %fr different dia of pile are indicated in the Table-2B
(Zone-16). It is furt iommended to carry out initial pile load test for load
under compression, pull-out and horizontal shear, in order to confirm the
recommended ;{'%'apacities and to take corrective measures, if required.

<
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Table-2A (Zone-16).

ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
DI;%%'R 4 ALLOWABLE BEARING
CAPACITY
w %)
o z E E E
- € - o E @£ @£
z o E 85 3 | &% §S sK
2 L | B | Df 0 55§5| S5 5% S%
< w & °Tw ® £ ®E © £
=) << T o ] =0 s e
Z wn O = o0 0 = 0 = o=
(@] w 0 7] 7]
[TH z 4
)
Qnet safe
Meter | Meter | Met TS /s
eter eter eter Dl e mm gm J\;\T}Sqm gm
1.00 | 1.00 | 1.00 11.4 1.94 11 L) 11 11
250 | 250 | 1.00 | 155 7.98 A 15 15
500 | 500 | 1.00 | 234 2519 | _ 23 23
750 | 750 | 1.00 31.0 51.66 ﬁ(_) 15 24 31
10.00 | 10.00 | 1.00 | 388 87.02+ 11 17 33
1.00 | 1.00 | 1.50 16.4 260 16 16 16
. 250 | 250 | 150 | 196 | ~o%d 19 19 19
<] 500 | 500 | 150 | 270 4, 2855 23 27 27
5 750 | 750 | 150 | 3472 C}Y 56.70 15 24 34
3 »
s 1000 | 1000 | 150 | 40> | 9304 11 18 33
o
S 1.00 | 1.00 | 2.00 | %D 3.34 22 22 22
4 250 | 250 | 2,00 ¥240 10.79 24 24 24
LlJ -
= 500 | 500 | 20K| 310 31.80 24 31 31
3 750 | 7.50 200 | 3886 61.85 15 24 38
10.00 | 1080 | 200 | 4623 100.87 11 18 34
100 [™o | 300 | 3409 507 34 34 34
25084 250 | 300 | 335 12.94 33 33 33
500 | 500 | 300 | 393 37.83 25 39 39
750 | 750 | 300 | 465 71.55 16 25 46
10.00 | 10.00 | 3.00 | 541 114.43 11 18 35
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ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
FOOTING ALLOWAE
DIMENSIONS
CAPACITY

w o
o =z E E £
E Z, . 2 E 2E 9 E
z N = St . | B8R 2 R
9 mo EE § S - 2 - 2 -
= L B Df w < 66 § 8% 25 23
< v SE4 © E W E © £
4 n O % ? E £ ,:_5 £ E 2
= i) - - -
o) m 3 3 3
[N =

Meter | Meter | Meter Qnet safe mm T/Sgm T/Sgm T/Sgm

in T/sgm
)

150 | 1.00 | 1.00 10.7 242 10 [0 10

375 | 250 | 1.00 14.4 9.54 14 N 14 14

750 | 500 | 100 | 214 29.76 w, M 21 21

1125 | 750 | 100 | 286 60.59 18 28

-

15.00 | 10.00 | 100 | 358 101.91 ()78 14 26
2 150 | 1.00 | 1.50 15.4 207~ 15 15 15
= 375 | 250 | 150 18.3 1435 18 18 18
o N
3 750 | 500 | 150 | 250 L EXE 18 25 25
% 1125 | 750 | 150 | 321 _4¢,66.96 11 19 32
3 1500 | 10.00 | 150 | 39384 11059 8 14 26
= 150 | 1.00 | 2.00 Qg} 332 20 20 20
1 375 | 250 | 200 J4{FeT4 13.38 22 22 22
c -
o 750 | 500 | 2.08)%/ 2858 38.17 18 28 28
S 11.25 | 7.50 go\ 357 73.30 12 19 35
- 15.00 | 10.00 Mo00 | 428 119.04 8 14 26

1.50 1@. 300 | 328 6.64 32 32 32

375,/(2%0 | 300 | 313 16.65 31 31 31

750 500 | 300 | 366 46.11 19 31 36

1125 | 750 | 300 | 432 85.87 12 20 37

15.00 | 10.00 | 3.00 | 50.1 136.06 9 14 27
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ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
FOOTING ALLOWASE
DIMENSIONS
CAPACITY
w %)
o =z E E £
E Z, . 2 E 2E 9 E
z N = St . | B8R 2 R
9 mo EE § S - 2 - 2 -
= L B Df w < 66 § 8% 25 23
= we | S2¢ | SE ©E SE
= o | 2@ S - S
o) m 2 3 3 3
L =
Meter | Meter | Meter Qnet safe mm T/Sgm T/Sgm T/Sgm
in T/sgm
)

100 | 100 [ 110 568 11 [N\A1 11

150 | 100 | 127 10.08 12 AN 12 12

200 | 100 | 145 15.54 1, M 14 14

250 | 100 | 164 2213 16 16

-

3 100 | 150 | 153 750 ()75 15 15
= 150 | 150 | 166 128554 16 16 16
[®]
o 200 | 150 | 182 193 | 18 18 18
o T
2 250 | 150 | 200 560 18 20 20
m -
% 1.00 | 200 | 201 ¢, 958 20 20 20
S 150 | 200 | 2088] 1569 20 20 20
- 200 | 2.00 Qg} 22 81 22 22 22
3 250 | 200 }<o%7 31.05 19 23 23

100 | 3.080%/ 31.1 13.60 31 31 31

150 | Lo0*| 302 21,59 30 30 30

200 N300 | 307 30.48 25 30 30

2@. 300 | 318 4040 19 31 31
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one-16
Recommended Pile Capacity
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BORE LOG Centre for Advanced Engineeringm
project: SOIT, PDIT, ECL SANCTORIA Job No.:
Co-ord: E.G.L.:117.204 [Unit: Ash/ Slag Storage |Bore Hole
Type of Boring | Shell & Auger |FIELDTEST|NOS [SAMPLES|NOS.|SAMPLES|NOS|Commenc
Depth of Boring| 6.350 M. SPT 4 | UDS 3 WS Completed on :  2U.U>.2022
Type of Drilling DCPT DS 6 | RCS 6 |Water Struck At :2 80M
Depth of Drilling | 8.650 M. VST SCPT Standing Water Table : 2. 70M
DESCRIPTION |[SYMBOL| DEPTH |[N-V AL U E ARMELE
NO. DEPTH
Very stiff reddish brown silty =
clay/clayey silt with morroum. = DS1 0.50 M
0= DS2 1.00 M
Dense reddish brown silty sand - N=38 SPIT St
o =0 052 D 1.50-1.95M
with traces of clay binders. = U%l 2 00-2.45M
= o\
05— N=40  Olspr2 |3.003.45M
E Q/ DSs4 3.00-3.45M
04— ()@ UDS2 | 4.00-4.45M
= Q=22 SPT3 | 4.50-4.95M
05— 0 DS5 4.50-4.95M
QQ UDS3 5.00-5.45M
% 5 %: N >100 SPT4 | 6.00-635M
Completely weathered foliated Qy" = IR)[SJ%H 6.00-6.35M
yellowish grey fine to medium Q_ 07— ?‘éiggng
grain very weak sand stone. <’</ 3 RQD-NILG
& S RUN2 | 7.50-9.00M
Q/ 08— TCR-40%
Q“ = RQD-NIL
09—
3 RUN3 9.00-10.50M
— TCR-53%
. RQD-NIL
= RUN4 | 10.50-12.00M
113 TCR-58%
= RQD-NIL
12— RUNS5 | 12.00-13.50M
= TCR-65%
3 RQD-NIL
135 Q
= RUNG6 | 13.50-15.00M
143 TCR-73%
- RQD-NIL
Termination Depth 15.000 Mir. // NE 7
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BORE LOG SHEET Centre for Advanced Engineeringm
project: SOIT, PDIT. ECL SANCTORIA Job No.:
Co-ord: E.G.L.:118.006 |Unit: Ash/ Slag Storage |Bore Hole
Type of Boring | Shell & Auger |FIELDTESTNOS|SAMPLES|NOS.|SAMPLES|NOS{Commence
Depth of Boring| 6.200 M. SPT 4 | UDS 3 WS Completed on :  20.U>.2022
Type of Drilling DCPT DS 6 | RCS 6 |Water Struck At :2.60M
Depth of Drilling | 8.800 M. VST SCPT Standing Water Table : 2 50M
DESCRIPTION |SYMBOL| DEPTH |[N-VA L U E 54 MEPLE
NO. DEFTH
Dense yellowish/brownish grey =
silty sand with kankar, morrum and = DS1 0.50 M
clay binders. 013 DS? 1.00 M
E N =32 SPT1 |1.50-1.95M
o DS 1.50-1.95M
= u'Bsm 2.00-2.45M
' N
03— s i
= N=38 Olspr2 |3.00-3.45M
E Q/ DS4 3.00-3.45M
04— ()@ UDS2 | 4.00-4.45M
= 42 SPT3 | 4.50-4.95M
053 0\ DS5 4.50-4.95M
EQ UDS3 5.00-5.45M
<&
_ o N >100 SPT4 | 6.00-6.20M
Completely weathered foliated s DS6 6.00-6.20M
yellowish grey fine to medium Q/ - RUNI1 | 6.20-7.50M
grain very weak sand stone. ,Q'- i TCR-27%
& ] RQD-NIL
& - RUN2 | 7.50-9.00M
Q/ 08— TCR-37%
Q-» 3 RQD-NIL
Q'- 093 RUN3 | 9.00-10.50M
<<O K TCR-50%
3 RQD-NIL
102
= RUN4 | 10.50-12.00M
113 TCR-55%
= RQD-NIL
123 RUNS | 12.00-13.50M
& TCR-61%
= RQD-NIL
135
= RUN6 | 13.50-15.00M
- TCR-60%
= RQD-NIL
Termination Depth 15.000 Mir. / hE 7
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liE.G.L.

BH-2

BH-

Very stiff reddish brown
silty clay/clayey silt with

15.00M.

n@@ely weathered foliated yell
9 00M. é@ to medium grain very wea

Ter_mination
depth 15.000 M.

k s:

Termination depth
15.000 M.

Sub-Soil Profile through BH-2 and BH-3

L.OOM. morroum.
1.50M
2.00M.
3.00M. _ ' .
Dense reddish brown/ yellowish/brownish grey
£ 00M. silty sand|with kapkar, mormm‘_&nd clay
binders. DN
<
5.00M. Ol
&
6.00M. O
o §~9—/’ﬁ 6.20\
7.00M. Q
<&
c)\/
8.00M. .

owish grey
and stone.

Sketch No.-SK/PDIL/

Ash/ Slag Stora

ge (1678

02

20f13
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ZONE-17

<oy

FIRE STATION



One (1) borehole was sunk in this area, viz borehole mar

the general sub soil profile it has been observed that the to:

very dense yellowish grey silty sand with clay binders and continues up to
the explored depth.

Discussion and Recommendation:

Based on the sub-soil condition, shallow foundation has been
recommended for foundation system of medium to heavily loaded
structures. Bearing capacities for different size and shapes of foundations
are indicated in the Table-2A (Zone-17). 4

N/
Pile Foundation has also been recommended for @ﬁiation of heavily
loaded structures. Pile Capacities for different di pile are indicated in
the Table-2B (Zone-17). It is further recomme@% carry out initial pile
load test for load under compression, p ut and horizontal shear, in
order to confirm the recommended p&

measures, if required.
q ec)@
&
Q/Q-
<
Q-Qg/
<<O

acities and to take corrective
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Table-2A (Zone-17).
ALLOWABLE BEARING CAPACITY FROM SHE.

SETTLEMENT CRITERIA
DI';A%ONTS'%% S ALLOWABLE BEARING
CAPACITY
a =z £ £ £
= g 2. o E o E o E
> SE | 85| 8% | €3 | %=
= L B Df w < 5o § S5 25 25
2 U % °Ew ®E S E o £
o qg< ™D - o - @ - 0
= n O = 0 o = O —= 0 =
3 E 2 -3 ita “%
o w 0 7] n
m z 5 p
Qnet safe ‘Arv
Meter | Meter | Meter i T mm T:’Sqmc\i\ /Sgm T/Sgm
1.00 | 1.00 | 1.00 M2 1.90 4. 11 11
250 | 250 | 1.00 15.2 7.83 _C1pY 15 15
5.00 | 5.00 | 1.00 22.8 24.87 ﬁ(_) 22 22 22
750 | 7.50 | 1.00 30.5 50.83 15 24 30
10.00 | 10.00 [ 1.00 38.3 8598 11 17 33
1.00 | 1.00 | 150 16.1 Py 16 16 16
- 250 | 250 | 1.50 193 b 932 19 19 19
-
2 5.00 | 5.00 | 1.50 26.6 C [V'28.13 23 26 26
S 750 | 7.50 | 1.50 55.88 15 24 34
m 10.00 | 10.00 | 150 | A~ 92.61 11 18 33
x y
S 1.00 | 1.00 | 2004, %215 3.27 21 21 21
(e}
2 250 | 250 | 208¢[Y 235 10.56 23 23 23
= 5.00 | 5.00 YPHd 30.5 31.29 24 30 30
a 750 | 750 |™.00 38.0 60.88 15 24 38
10.00 | #8%0° | 2.00 456 99.34 11 18 34
1.00b 00 | 300 | 341 4.95 34 34 34
250 | 2.50 | 3.00 32.8 12.67 32 32 32
5.00 | 5.00 | 3.00 38.6 37.15 25 38 38
7.50 | 7.50 | 3.00 45.7 70.32 16 25 45
10.00 | 10.00 | 3.00 53.2 112.53 11 18 35
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ALLOWABLE BEARING CAPACITY FROM SHE.

SETTLEMENT CRITERIA
DI';ﬂ%?qulm " ALLOWABLE BEARING
CAPACITY
w %)
o z N £ £ £
> z, 8 o€ o E o E
= w = oE 3 g « S = g o
= L | B | mr | o 555 | 2% 2% 2%
< Lo O% 4 ®E ®E ®E
o -4 < o E; - @D - - Q
z il A = = =
= o = = =
o 'LE ? ? ?
(T =z 4
Qnet safe

Meter | Meter | Meter it Tl mm T/Sgm ,\\T!)S m T/Sgm

150 | 1.00 | 1.00 10.5 2.37 10 (Y 10 10

375 | 250 | 100 | 141 9.34 4, 14 14

750 | 5.00 | 100 | 211 2934 | _C” 21 21

1125 | 750 | 100 | 282 50.74 _ANJ 11 18 28

1500 | 1000 | 1.00 | 353 10049 8 14 26
o 150 | 1.00 [ 150 | 151 é@ > 15 15 15
3 )2
= 375 | 250 | 150 | 1709 1.08 17 17 17
S [ 750 | 500 [ 150 | 246 ~1K/33.40 18 24 24
= 1125 | 750 | 150 | 318\ e5.92 11 19 31
3 1500 | 1000 | 150 | €82 108.90 8 14 26
& 150 | 100 | 200 4 %02 324 20 20 20
i 375 | 250 | 208/ ™ 220 13.14 22 22 22
] -
@ 750 | 500 [24o | 283 37.50 18 28 28
3 1125 | 750 [$o00 | 352 7227 12 19 35
<2}

15.00 | 16dor| 200 | 422 117.37 8 14 26

150//\abo | 300 | 321 6.50 32 32 32

375 1 250 | 300 | 307 16.33 30 30 30

750 | 500 | 300 | 3509 4523 19 31 35

1125] 750 | 300 | 425 84.48 12 20 37

1500 | 10.00 | 3.00 | 493 133.89 9 14 27
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ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
FOOTING ALLOWAE
DIMENSIONS
CAPACITY
w %)
o =z E E £
E Z, . 2 E 2E 9 E
z N = St . | B8R 2 R
9 mo EE § S - 2 - 2 -
= L B Df w < 66 § 8% 25 23
= we | S2¢ | SE ©E SE
= o | 2@ S - S
o) m 2 3 3 3
L =
Meter | Meter | Meter Qnet safe mm T/Sgm T/Sgm T/Sgm
in T/sgm
)

100 | 100 [ 108 557 10 [N\A0 10

150 | 100 [ 125 9.92 12 AN 12 12

200 | 100 | 143 15.33 1, M 14 14

250 | 1.00 16.1 21.73 e 16 16

-

3 100 | 150 | 150 745 ()75 15 15
= 150 | 150 | 163 12694 16 16 16
e 200 | 150 | 179 18 3¢ 17 17 17
o N4
2 250 | 150 | 196 <506 18 19 19
m -
% 1.00 | 200 | 197 ¢, 930 19 19 19
S 150 | 200 | 2048] 1539 20 20 20
- 200 | 2.00 N 22 40 21 21 21
3 250 | 2.00 QS?, 30.52 19 23 23

100 | 3.080%/ 304 13.29 30 30 30

150 | 80| 295 21.09 29 29 29

200 %00 | 301 29.88 25 30 30

2@. 300 | 312 39.64 19 31 31
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Table-2B (Zone-17).
Recommended Pile Capacity
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BORE LOG SHEET Centre for Advanced Engineeringm
Project: SOIL, PDIL. ECL SANCTORIA Job No.:
Co-ord: F.G.L.:112.094 |Unit: Fire Station. Bore Hol
Type of Boring | Shell & Auger |FIELDTEST NOS|SAMPLES [NOS.|SAMPLES|NOS|Commenc
Depth of Boring| 3.750 M. SPT 3 | UDS 1 WS Completed on : 20.0>.2022
Type of Drilling DCPT DS RCS 5 |Water Struck At :2.40M
Depth of Drilling | 11.250 M. VST SCPT Standing Water Table : 2 30M
BESERBRIPTIQN [SYMBOL DEPTH |[N-V A L U E q AMPLE
NO. DEPTH
Dense to very dense yellowish grey 5
silty sand with clay binders. = DS1 0.50 M
013 DS2 1.00 M
= N =48 SPT1 |1.50-1.95M
o= D§3 1.50-1.95M
- | 0%31 2.00-2.45M
— \\/:
03— N=70 O spr2 |3.00-345M
= DS4 3.00-3.45M
- = N> SPT3 3.60-3.75M
Completely weathered foliated 04— O DS5 3.60-3.75M
yellowish grey fine to medium g Q“" RUNI |3.75-5.00M
grain very weak sand stone. = Q.. TCR-18%
05— 0 RQD-NIL
32 RUN2 |5.00-6.50M
= TCR-25%
M RQD-NIL
Q/\; E RUN3 | 6.50-8.00M
Q.. 07— TCR-37%
2 RQD-NIL
P =
<<<" E
Q/ 08— RUN4 | 8.00-9.50M
Q"' k= TCR-47%
C)Q__ " RQD-NIL
<( E RUNS  [9.50-11.00M
o TCR-54%
= RQD-NIL
1 RUNG6 | 11.00-12.50M
= TCR-58%
= RQD-NIL
I?__
E RUN7 |12.50-14.00M
- TCR-66%
= RQD-NIL
= RUN8 | 14.00-15.00M
- TCR-74%
B % RQD-NIL
Termination Depth 15.000 Mir. // e 7
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E.G.L.

BH—5

1.00M.

2.00M.

3.00M.

4.00M.

2.00M.

6.00M.

7.00M.

8.00M.

12.00M.

13.00M.

14.00M.

15.00M.

Dense to very dense yellowish grey silty sand

with

Completely weat

grey fine to mfg
stpne.

clay binders.

3.750 M. A

Oe\/

x
;@ foliated yellowish

 grain very weak sand

Termination depth 15.000 M.

Sub-Soil Profile through BH-5

Sketch No.-SK/PDIL/

Fire Station

1678

02

4 0f 13
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ZONE-18

.\

TRUCK PAﬁKING
AB~EA WITH
DRIVER REST

ROOM



Total one (1) borehole was sunk in this area, viz borehole n

general sub soil profile it has been observed that the top s

brown silty clay/ clayey silt with sand and the second layer as encountered up to
the explored depth is very dense yellowish grey silty sand with clay binders.

In addition the following field tests have been carried out at this zone and results
are being indicated in this chapter.

1. Electrical Resistivity Test:

One (1) electrical resistivity tests has been carried out at this zone marked

as ERT-4.
\/
>

Based on the sub-soil condition, shallow foun 'g{has been recommended for
foundation system of medium to heavily loa tructures. Bearing capacities for
different size and shapes of foundations a dicated in the Table-2A (Zone-18).

Discussion and Recommendation:

Pile Foundation has also been re ended for foundation of heavily loaded
structures. Pile Capacities for di nt dia of pile are indicated in the Table-2B
(Zone-18). It is further rec %énded to carry out initial pile load test for load
under compression, pul and horizontal shear, in order to confirm the
recommended pile ca QI%ES and to take corrective measures, if required.

Q..
<<O
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e-

one-18

ALLOWABLE BEARING CAPACITY FROM SHE.

SETTLEMENT CRITERIA
FOOTING ALLOWABLE BEARING
DIMENSIONS CAPACITY
& E £ £ £
= z 2 o E SE 2 E
Zz i E BE 4 g ~ g S g i
= L B Df (e EE E R °E °E
- w < (= ] § - o - o - @
i U % °Ew ®E ®E S £
c << T O - § @ - ©
z n o g0 o= = =
3 " a 2 &t 3
e z \A
)
Meter | Meter | Meter Qnet safe mm T/S m(-a' T/Sgm T/Sgm
in T/sgm b
1.00 | 1.00 | 1.00 51.9 2462 51 51
250 | 250 | 1.00 46.7 67.94 J( Y17 27 46
5.00 | 5.00 | 1.00 45.0 128.23 8 14 26
750 | 750 | 1.00 44 4 17308 6 10 19
10.00 | 10.00 | 1.00 441 29994 5 8 15
1.00 | 1.00 | 1.50 562 |, ¥5.14 55 56 56
” 250 | 250 | 1.50 48.4 K/ 65.94 18 29 48
2 5.00 | 5.00 | 1.50 4‘@“ 123.54 9 14 27
g 750 | 750 | 1.50 | _}3‘ 166.29 6 10 20
E 10.00 | 10.00 | 1.50 4,445 200.99 5 8 16
§ 1.00 | 1.00 2,0(;"-/ 60.6 26.11 58 60 60
§ 250 | 2.50 réﬁe‘ 50.2 63.43 19 31 50
= 5.00 | 5.00 [%2.00 46.7 118.42 9 15 29
3 7.50 ﬁﬁ‘ 200 | 456 158.70 7 11 21
10.0Q1\0'00 | 2.00 45.0 191.76 5 9 17
1.00 } 1.00 | 3.00 69.2 28.49 60 69 69
2.50 | 2,50 | 3.00 53.6 56.12 23 38 53
5.00 | 5.00 | 3.00 48.4 105.36 11 18 34
7.50 | 7.50 | 3.00 46.7 140.57 8 13 24
10.00 | 10.00 | 3.00 45.8 169.97 6 10 20
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ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
DI;%%'R 4 ALLOWABLE BEARING
CAPACITY
w %)
o z E E E
- € - o E @£ @£
z o E 85 3 | &% §S sK
2 L | B | Df 0 55§5| S5 5% S%
< w & °Tw ® £ ®E © £
=) << T o ] =0 s e
Z wn O = o0 0 = 0 = o=
(@] w 0 7] 7]
[TH z 4
)
Qnet safe
Meter | Meter | Met TS /s
eter eter eter Dl e mm gm J\;\T}Sqm gm
150 | 1.00 | 100 | 452 27.93 49 ) 45 45
375 | 250 | 100 | 407 73.79 I/ 22 40
750 | 500 | 100 | 302 132,00 |/~ 11 22
1125 | 750 | 100 | 387 17533~ 5 8 16
1500 | 1000 | 1.00 | 385 2182~ 4 3 13
- 150 | 100 | 150 | 490 ) 47 49 49
[©]
= 375 | 250 | 150 | 422 4, 72.08 14 23 42
o 750 | 5.00 | 1.50 400 ( ¥ 127.78 7 12 23
L
% 1125 | 7.50 | 150 | 3d%> | 168.58 5 9 17
3 15.00 | 10.00 | 150 | ABA 202.81 4 7 14
e 150 | 1.00 | 2004 >52. 23.18 52 52 52
o 375 | 250 | 20K|" 437 69.76 15 25 43
]
i 750 | 500 {200 | 407 122.44 8 13 24
S 1125 769 | 200 | 397 161.13 6 9 18
= 15.00 |erow0 | 200 | 392 193.88 5 8 15
1504 100 | 300 | 603 33.39 45 60 60
375 [ 250 | 300 | 468 63.10 18 29 46
750 | 500 | 300 | 422 109.61 9 15 28
1125] 750 | 300 | 407 143.87 7 11 21
1500 | 10.00 | 3.00 | 40.0 173.80 5 9 17
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ALLOWABLE BEARING CAPACITY FROM SHE,

SETTLEMENT CRITERIA
FOOTING ALLOWASE
DIMENSIONS
CAPACITY
w o
o =z E E £
E Z, . 2 E 2E 9 E
z N = St . | B8R 2 R
9 mo EE § S - 2 - 2 -
= L B Df w < 66 § 8% 25 23
= we | S2¢ | SE ©E SE
4 n O % ? E £ ,:_5 £ E 2
- S = - py
o) m 3 3 3
[N =
Meter | Meter | Meter Qnet safe mm T/Sgm T/Sgm T/Sgm
in T/sgm
)

1.00 | 1.00 39.9 49.34 20 [\\32 39

150 | 1.00 37.7 74.72 13 A~ 21 37

2.00 | 1.00 36.6 93.98 o.M 15 29

250 | 1.00 35.9 116.08 e 12 23

-

3 100 | 150 | 432 5138 ()21 33 43
5 150 | 1.50 39.9 740294 13 21 39
E 2.00 | 1.50 38.3 96 54> 9 15 29
= 4
= 250 | 1.50 37.3 5.28 8 12 24
m -
@ 1.00 | 2.00 46.6 9¢,53.22 21 35 46
S 150 | 2.00 428\ 76.11 13 22 41
= 2.00 | 2.00 D 98.69 10 16 30
o 250 | 2.00 ,Qg.e 113.39 8 13 25

100 | 3.080%/ 53.2 55.73 23 38 53

150 | Lo0"| 466 79.84 14 23 43

2.00 300 432 94.23 11 18 34

2@. 3.00 M3 107.10 9 15 28
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Table-2B (Zone-18).
Recommended Pile Capacity
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BORE LOG SHEET Centre for Advanced Engineeringm
project: SOIL. PDIL. ECL SANCTORIA Job No.:
Co-ord: |E,G.L.:11',."_1'[)?r Unit: Truck Parking with Rest Room. |Bore Hole
Type of Boring | Shell & Auger |FIELDTESTNOS|SAMPLES|NOS.|SAMPLES|NOS{Commence
Depth of Boring| 4.350 M. SPT 3 | UDS 1 WS Completed on :  20.UD.2022
Type of Drilling DCPT DS 5 | RCS 8 |Water Struck At :2.00M
Depth of Drilling | 10.650 M. VST SCPT Standing Water Table : 1 90M
DESCRIPTION |SYMBOL| DEPTH N.vALUEL >SAMPLE
NO. DEPTH
Very stiff reddish brown silty =
clay/claeyey silt with sand. = DS1 0.50 M
- DS2 1.00 M
Very dense yellowish grey silty - N=59 SP11 e
; e - DS 1.50-1.95M
sand with clay binders. = Uﬁkl 2 .00-2.45M
: o
03— s
= N=68 Ol'spr2 |3.00-3.45M
E Q/ DS4 3.00-3.45M
04—
= SP'L3 4.00-4.35M
Completely weathered foliated — Q;L- L ]I:_{)[SJ%H 4.90-4.351\/[
yellowish grey fine to medium 05— 0\ i,é;{' 5225 S,M
grain very weak sand stone. EQ RQD-N[E
Ggé, RUN2 | 5.50-7.00M
a8 TCR-30%
Q/\ = RQD-NIL
,Q- 07— RUN3 | 7.00-8.50M
L = 0
9 = TCR-43%
<( = RQD-NIL
Q/ 08—
E E RUN4 | 8.50-10.00M
& B TCR-59%
<<O = RQD-NIL
10— RUN5 | 10.00-11.50M
E TCR-52%
s RQD-NIL
11—
E RUN6 | 11.50-13.00M
122 TCR-66%
3 RQD-NIL
133 RUN7 | 13.00-14.50M
= TCR-70%
- RQD-NIL
14—
= RUNS 14.50-15.00M
— TCR-60%
/ - 7/ RQD-NIL
Termination Depth 15.000 Mir. = 7
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liE.G.L.

BH—-4

1.00M.

2.00M.

3.00M.

4.00M.

Very stiff reddilsh brown silty
clay/claeyey silt with sand.

1.50M

Very dense yellowish grey silty
sand with ¢lay binders.

5.00M.
6.00M.
7.00M.
8.00M.

9.00M.

Q..
IQ IM.

12.00M.
13.00M.

14.00M.

15.00M.

&
10.00 _\-1Q~<<’

4

Completely Wea1§md foliated yellowish
grey fine to@ mm grain very weak
Sq

c) and stone.
Q/%

Termination depth 15.000 M.

Sub-Soil Profile through BH-4

Sketch No.-SK/PDIL/| Truck Parking with Rest Room [1678|02

30f13
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SAMPLE CALCULATION
OF BEARING @iPACITY

AT THE &QOCATION

OF° STEAM
GENERATION PLANT



Centre for Adv.

Existing Ground Level.

)
)

=Df

/

Depth of
Foundation

—

©) | C=N

»
O
Y

Medium to dense reddish brown O 522 5920

silty sand with traces of clay Q_? y=1.81 T/M3

binders. 0 E = 2500 T/M2
Q pn=0.3

®

Completely weathered
yellowish grey fine
grain very weak

Q..
<<O

\ \

Foundation Model at the Location of BH-1

Scale :- N.T.S.

Sketch No.-SK/PDIL/ ‘ Steam Generation Plant ‘16?8 ‘ 03‘ 1of2
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SUMMARY OF FIELD/LABORATORY DATA AND CONSIDERED D]

Sub-soil Srtatification & Properties considered in foundation model

Description of layer Layer Field i+ wuouivou U suLeu
Thickness Depth Value |Value
Meter Meter
Stratai {I\}f!ed:um to dense reddish brown silty sand with clay 6.00 150 28 41
inders.
Strata 2 Completeiy !.Neathered foliated yellowish grey fine to 9.00
medium grain very weak sand stone.
Strata 3 Not explored
Stratad Not explored
Stratab Not explored
Stratab Not explored
Strata7 Not explored 1
Strata8 Not explored 7
E\YZ
| Depth of water Table from EGL= 2.600  Melbr |
U
LABORATORY RESULTS ,L<( s
Description of layer Cohesibrfin | Friction angle [  Bulk Co-eff. of
é@w in degree Density volume
in T/cum| compressibility
\‘Q'* in sqm/T
QM e L I
Stratai N!edium to dense reddish brown silty sand with 0 39 1.81
binders. )
Completely weathered foliated yellowish eto
Strata 2 ; X
medium grain very weak sand stone. N\ »
Strata 3 NA 4 -
Stratad NA N,
Stratab NA SNC
Strata6 NA A/
Strata7 NA X
Strata8 NA P
o
DESIGN PARAM ETI&S
Cc (0] Depth of Water Table from EGL* v m, E 1)
T/sqm | Degrees meter T/Cum Sgm/T T/sgm
0 32 0 1.81 0.00000 2500 0.3

* For design purpose, Ground Water Table has been considered as at EGL due to seasonal variation in GWT

CHECK FOR TYPE OF SHEAR FAILURE

Design value of ¢, in degrees = 32
Friction Angle>=32degrees, General Shear Failure

As per IS 6403-1981, cl. No. 5.1.2, the Ultimate Net Safe Bearing Capacity (Net g(ult))
1 For General Shear Failure, g(ult) = cNcscdcic + q(Ng-1)sqdqig+0.5yBNysydyiyW'

2 For Local Shear Failure, q(uit) = ¢c'N'cscdcic + q(N'g-1)sqdqiq+0.5yBN"ysydyiyW'

3 For Intermediate Shear Failure, q(ult) = Value in between the General & Local Shear Failure
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ALLOWABLE BEARING CAPACITY FROM SHE

SETTLEMENT CRITERIA

FOOTING DIMENSIONS

ALL OWJ-IH.-.- B B AR E W

CAPACITY
a 2 £ £ £
s © ® o E o E o E
z SE |88 ;| 88 | 89 | Bk
o) L RS) g2 el 3« 2 . 2 o
= L B Df w |55 5| 85 | 8 | 28§
: 3 |Z24| 58| S8 |58
= o0 13% | 82| &3 | 8¢
3 m " ] 3 3
w =
Meter Meter Meter ?nnﬁssqa: mm T;’Sqm\ ~kl' /Sgm T/Sgm
1.00 1.00 1.00 8.7 177 g%v 8 8
2.50 2.50 1.00 1.7 7.23 (T 11 11
5.00 5.00 1.00 174 277 ., W 17 17
750 7.50 1.00 23.2 46.40,~ 1%/ 12 19 23
10.00 10.00 1.00 29.0 78 vt O 14 27
1.00 1.00 1.50 12.6 2N 12 12 12
2 2.50 2.50 1.50 14.9 Q.éea 14 14 14
= 5.00 5.00 1.50 20.4.8[) *25.89 19 20 20
S 7.50 7.50 1.50 26. 51.17 12 20 26
L
m 10.00 | 10.00 150 | -S40 84.61 9 15 28
S 1.00 1.00 2.00 _f8\A6.9 3.08 16 16 16
= 2.50 2.50 208,y 183 9.87 18 18 18
= 5.00 500 | ,£g8” | 235 28.93 20 23 23
] 7.50 750l @00 29.1 55.95 13 20 29
- 10.00 10.00/ A\ 2.00 34.8 90.98 9 15 28
1.00 140~ 3.00 26.7 4.65 26 26 26
2.50 | ~2.50 3.00 25.6 11.86 25 25 25
5.00 (INS5.00 3.00 29.9 34.53 21 29 29
756, 7.50 3.00 35.2 65.00 13 21 35
10.00° | 10.00 3.00 40.8 103.56 9 15 29
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ALLOWABLE BEARING CAPACITY FROM SHE

SETTLEMENT CRITERIA
ALLOW,
FOOTING DIMENSIONS
Cris mers s

a £ £ £ £
: 2. |3, |2E|3E]3:
5 we (8§ 5| ©& s 9 S 12
= L B Df °e |ss¢| 8 | Bt | B¢
< L% |SEs | SE ® £ ® £
s 53 [E% 58 | 58 | 58
> - 9 L - (8 = T s
E % n I )
Meter Meter Meter Qnet same mm T/Sgm T/Sgm T/Sgm

in T/sqgm i

1.50 1.00 1.00 8.2 2.22 8 T\ 8 8

3.75 2.50 1.00 10.9 8.67 1.\Y 10 10

7.50 5.00 1.00 16.1 26.87 ) 16 16

11.25 7.50 1.00 214 5441 ¥, B 15 21

15.00 10.00 1.00 26.7 91.21CpY 7 11 21

2 1.50 1.00 1.50 11.8 253) 1 1 11 11

= 3.75 2.50 1.50 13.9 14 51 13 13 13

o 7.50 5.00 1.50 18.9 . ‘N830.80 15 18 18

% 1125 | 7.50 1.50 244) Y 60.32 9 15 24

3 15.00 10.00 1.50 %,4 99.28 7 11 22

= 1.50 1.00 200 JC 258 3.04 15 15 15

w 3.75 2.50 2.00r ™ 17.1 12.26 17 17 17

@ 7.50 5.00 200V 218 34.67 15 21 21

= 11.25 7.50 b 27.0 66.52 10 16 27

= 15.00 10.00, ¥ 2.00 32.2 107.47 7 11 22
1.50 100 3.00 25.1 6.09 25 25 25

3.75 2.50 3.00 24.0 15.32 24 24 24

7.50 ,.5?‘5.00 3.00 27.9 42.18 16 26 27

1128 \UJ 750 3.00 32.7 78.00 10 16 31

15.00% | 10.00 3.00 37.9 123.52 i 12 23

1.00 1.00 8.4 5.20 8 8 8

1.50 1.00 9.6 9.15 9 9 9

2.00 1.00 11.0 14.15 11 11 11

2.50 1.00 12.3 19.92 12 12 12

8 1.00 1.50 ) 6.97 11 11 11
= 1.50 1.50 12.6 11.71 12 12 12
E 2.00 1.50 13.8 17.42 13 13 13
& 2.50 1.50 15.1 24.10 15 15 15
% 1.00 2.00 15.3 8.75 15 15 15
S 1.50 2.00 15.9 14.40 15 15 15
= 2.00 2.00 16.8 20.81 16 16 16

8 2.50 2.00 18.0 28.30 15 18 18

1.00 3.00 23.7 12.43 23 23 23

1.50 3.00 23.0 19.73 23 23 23

2.00 3.00 234 27.88 20 23 23

2.50 3.00 24.2 36.90 16 24 24

180 of 218



SAMPLE
CALCULATION
OF PILE CAPACITY
AT THE LQ@ATION
OF STEAM
GENERATION

<<O
PLANT



Centre for Adh

Existing Ground Level.
Zo I R
2
=S
o
373
. g [T
S
2
® o
=0
Medium to dense reddish % ¢p=32°
brown silty sand with <QO (=18 TN
, E =2500 T/M2
traces of clay binders. Q__ 2=03
N
Q
Q M
>
Co_mpletely we_athe g:%o
foliated yellowis y=1.80 T/M3
fine to medi very E =2500 T/M2
weak sangio%. =03
Pile Model at the Location of BH-1
Scale :- N.T.S.
Sketch No.-SK/PDIL/|Steam Generation Plant|1678|03| 2 of 2
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Ultimate skin friction capacity

Project: Proposed Coalgas to Methanol Project.

A
N\
>
&

Location: Sactoria, West Bardhaman (WB)

Layer No:

Soil Description : Medium to dense reddish brown silty sand with traces of clay binders.
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Ultimate skin friction capacity

Project: Proposed Coalgas to Methanol Project.

™~

S
o

Location: Sactoria, West Bardhaman (WB)

Layer No:

Soil Description : Completely weathered foliated yellowish grey fine to medium grain very weak sand stone.
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Horizontal Shear Capacity of Pile

Reference : Code of Practice for Design and Construction of Pile Foundation - IS 291!

Sample Calculation:-

L (Length of Pile) = 10.00 Mtr.
Cut-off Level of Pile = 2.00 Mtr.
Dia of Pile (D) = 0.600 Mtr.
fck = 25 N/MM?
E=E .= Young's modulas = 25000 MN/M?
I (Moment of inertia of the pile cross-section) = 0.00636 M4
Neglecting the effect of steel we get EI = 159 kN fMG
1y, = Modulas of Subgrade Reaction (if top of the soil is sand) _ 1.400 MN{MS
(Table3)
T (Stiffness Factor) = 2.577 Mtr. [Where T = (EI/ J"Ih]lfs]
Le (Embeddment Length of the Pile) = 8.00 Mtr.
Hence, As per Table-5 pile is a SHORT RIGID PILE \/ Since Le< 4T
Where L1 = free head of Pile above ground = 0.000 Mts
And for fixed head file Lf/ T (as per IS Code) = 2.200
Where Lf is the length of fixicity below cut-off level of pile = = 5. Mitr.
Therefore, Lf = Mitr.
L1 - Qoo me.
For Fixed Head Pile, deflection at the pile head, Q
Y =H(e+zf)°/ 12EI QQ " 0.005 Mtr. (Adopt)
Lateral Load = H Q= 5235 Kn
Horizontal Shear Capacity = Hy g, @ = 54T
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Recommended Pile Capacity

Project: Proposed Coalgas to Methanol Project.

Location: Sactoria, West Bardhaman (WB)

= IS <
2 2 oy
4 = i = © S S
- 14 @ Q @ m© (]
@ > > @ & & g6
— © © = c ®
i b £ £ = - O 9 D5 20
= © = £ £ 3 - @ 2 oo a o a®
et (@] [s)) c c m (@] o o T a | = T T
w0 © c o o - - TN [ O = o 3 @ O
— @ — prer c E a =] o - Q. O 5
a | © k3] i ) £ c Pt
e s s [T ®) @ @ o
[} p= c N E £ ET
2| & | 3 = | £ | &
@ @ S S S
1 14 o 14
'
Mtr (Mt ¥ T T T ,]‘\% g T T T
1| 0.600] 10.000 0.506] 36.749] 49.232 86.488 OU2.5 34.505 34 14
)
2| o0.750] 10.000 0.506] 48999 85.918 '135.425«~ 25| 54.169 54 19
3| 1.000] 10.000 0.506] 65.331] 155.116 22@\31 25 88.382 88 26 12
4l 1.500| 10.000 0.508| 97.997| 359.690| ~%458.194 25| 183.277 183 39 23

L
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CHEMICAL TEST RESULT



Chemical Test on Soil Samples

PROIJECT: Proposed Coalgas to Methanol Project at Sactoria, West Bardham

Location Description of Soil Type of Chemical Test Result
pH Value 6.5
BH-1 Medium to dense reddish brown silty sand
Sulphite Content as SO
Depth: 1.50-1.95M with traces of clay binders. - e e i—— P
Chloride Content as Cl 0.041%
pH Value 6.7
BH-1 Medium to dense reddish brown silty sand Sulohite Content as SO Absent
Depth: 3.00-3.45M with traces of clay binders. - i 3 sen
Chloride Content as CI 0.048%
pHABE 7.0
BH-2 Dense reddish brown silty sand with traces Sulohite CoRtent as SO Absent
Depth: 1.50-1.95M of clay binders. ph{g’ 3 Aen
chigde Content as C 0.043%
QQ\J pH Value 6.6
BH-2 Dense reddish brown silty sand with trac v
Sulphite Content as SO
Depth: 3.00-3.45M of clay binders. sk — pbsent
R Chloride Content as C| 0.045%
pH Value 6.7
BH-3 Dense yellowish/brownish ilty sand e Cantentas o0 -
Depth: 1.50-1.95M | with kankar, morrum ay binders. i ' it i
e Chloride Content as Cl 0.051%
N pH Value 7.0
BH-3 Dense yellowi ownish grey silty sand >
Sulphite Content as SO
Depth: 3.00-3.45M | with kank rrum and clay binders. WPWie o asaTs Absemm
- Chloride Content as Cl 0.054%
QQ'C pH Value 6.8
BH-4 V nse yellowish grey silty sand with -
Sulphite Content as SO
Depth: 1.50-1.95M clay binders. el oot bt Absent
Chloride Content as Cl 0.038%
pH Value 6.9
BH-4 Very dense yellowish grey silty sand with g
Sulphite Content as SO
Depth: 3.00-3.45M clay binders. e i PR
Chloride Content as Cl 0.043%
pH Value 7.0
BH-5 Dense to very dense yellowish grey silty -
Depth: 1.50-1.95M sand with clay binders. i cheimn Semm: i
Chloride Content as Cl 0.043%
pH Value 6.8
BH-5 Dense to very dense yellowish grey silty ;
Sulphite Content as SO
Depth: 3.00-3.45M sand with clay binders. Lphite ontent as >>s i
Chloride Content as Cl 0.048%
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Location

Description of Soil

Type of Chemic:

BH-6
Depth: 1.50-1.95M

Very stiff to hard reddish brown/ brownish
grey silty clay/claeyey silt with kankar and

pH Value

Sulphite Content

sand. Chloride Conten
pH Value 7.0
BH-6 Dense reddish brown silty sand with clay -
Sulphite Content as SO
Depth: 3.00-3.45M binders. el sl ot Absent
Chloride Content as Cl 0.039%
—— Very stiff to hard reddish brown/ brownish pH Value 6.6
Depth: 1.50-1.95M grey silty clay/claeyeydsﬂt with kankar and | Sulphite Content as SO, Absent
sand. Chloride Content as Cl 0.044%
pH Value 7.0
BH-7 Dense reddish brown silty sand with clay g {
Sulphite Cont nréq SO
Depth: 3.00-3.45M binders. i : i
Chloride Cogtaif as Cl 0.046%
ks Very stiff to hard yellowish grey silty /EMIue 7.0
Depth: 1.50-1.95M clay/clayey S;It w:h grass rfmc:ts,I morrum, S‘Lll‘g;b_%’tontent as SO, Absent
sandrang traces ot.coal, Chloride Content as C| 0.049%
N\
_ Very stiff to hard yellowish grey silty pH Value 7.0
Depth: 3.00-3.45M clay/clayey S;It w{;th grass rfoots, m@b), Sulphite Content as SO, Absent
s and tacesiol voaldl Chloride Content as C| 0.039%
~X /7
pH Value 6.7
BH-9 Very stiff to hard mottle owish/ bluish -
Sulphite Content as SO
Depth: 2.00-2.45M grey silty clay/cla with sand. skl b don i
AL Chloride Content as Cl 0.038%
{?( N pH Value 6.8
BH-9 Very stiff to? ottled yellowish/ bluish =
Sulphite Content as SO
Depth: 4.00-4.45M grey silty &lay/clayey silt with sand. i i i
@ Chloride Content as Cl 0.049%
£
O pH Value 6.7
BH-10 dium to dense yellowish/ brownish :
Sulphite Content as SO
Depth: 1.50-1.95M grey silty sand with clay binders. PR e Absem
Chloride Content as Cl 0.048%
pH Value 6.9
BH-10 Medium to dense yellowish/ brownish -
Sulphite Content as SO
Depth: 2.00-2.45M grey silty sand with clay binders. R O Absent
Chloride Content as Cl 0.046%
BT Very stiff to hard reddish brown/ brownish pH Value 7.0
Depth: 1.50-1.95M grey silty clay/clay:y silt with sand and Sulphite Content as SO, Absent
taces olimeorrum. Chloride Content as Cl 0.040%
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Location

Description of Soil

Type of Chemic:

BH-11
Depth: 3.00-3.45M

Very stiff to hard reddish brown/ brownish
grey silty clay/clayey silt with sand and
traces of morrum.

pH Value

Sulphite Content

Chloride Conten

BH-11 Very stiff to hard reddish brown/ brownish pH Value 6.9
Depth: 4.00-4.45M grey silty clay/clay:y silt with sand and Sulphite Content as SO, Absent
SR S— Chloride Content as ClI 0.048%
BH-12 Very stiff to hard reddish brown/ yellowish pH Value 7.0
Depth: 1.50-1.95M grey silty clay/clay:y silt with sand and Sulphite Content as SO, Absent
traces of morrum. Chloride Content as ClI 0.044%
BH-12 Very stiff to hard reddish brown/ yellowish pH Value 6.9
Depth: 3.00-3.45M grey silty clay/clayey silt with sand and Sulphite Conten‘t“gq SO, Absent
traces of morrum. Chloride E_‘@{as - —
BH-13 Very stiff to hard brownish/ yellowish grey /E)Mlue 7.0
Depth: 1.50-1.95M silty c]ay/clayeyfsilt with sand and traces Sﬂ@’tontent as SO, Absent
i th)oride Content as Cl 0.051%
N\
BH-13 Very stiff to hard brownish/ yellowish g pH Value 7.0
Depth: 3.00-3.45M silty c]ay/clayeyfsilt with sand and Sulphite Content as SO, Absent
ghimamee. Q Chloride Content as ClI 0.053%
pH Value 6.7
BH-14 Very stiff to hard yell% rey silty o ——— —
Depth: 1.50-1.95M clay/clayey s sand. ulphite Content as 50, sen
Chloride Content as Cl 0.045%
§ ; pH Value 6.8
BH-14 Very stiff, d yellowish grey silty =
g'* Sulphite Content as SO
Depth: 3.00-3.45M lay/&ayey silt with sand. ol e b i Absent
,_é'~ Chloride Content as Cl 0.048%

<<U
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PROIJECT: Proposed Coalgas to Methanol Project at Sactoria, West Bardhama

Chemical Test on Water Samples

Location Description Type of Chemical Test Result
pH value 6.9
Water Collected from
BH-1 Borehole Marked BH-1 . 132
Chloride as Cl 16.4
pH value 7.0
Water Collected from
s Sulphate SO
BH% Borehole Marked BH-2 i 125
Chloride as Cl 16.9
pH value 74
Water Collected from Y
£ Sulphate SO
a— Borehole Marked BH-3 spnaeats N 134
Chloride asCl U 18.2
pH value %Y‘/ 7.2
BiLA Water Collected from Stlohat ) 5.9
) Borehole Marked BH-4 e @\ ) .
Chloxfis Cl 16.9
Qh"{alue 7.4
Water Collected from 5
BH-5 ulphate SO p
Borehole Marked BH-5 (:f-,@ 8 ? 13-1
/é Chloride as Cl 17.1
‘Q_\S/ pH value 7.3
Water Collected froer
& y Sulphate SO
s Borehole Marked % NS g
> Chloride as Cl 18.1
o pH value 7.2
Water d from
- Sulphate SO
BH-7 Bore@&:ed BH-7 i 129
Chloride as Cl 17.4
pH value 7.5
Water Collected from
2 Sulphate SO
BH-8 Borehole Marked BH-8 e 23
Chloride as Cl 16.8
pH value 7.4
Water Collected from
4 Sulphate SO
BH-9 Borehole Marked BH-9 i A8
Chloride as Cl 17.3
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Location Description Type of Chemical Test
pH value
Water Collected from
= Sulphate SO
Rl Borehole Marked BH-10 wehaEs s
Chloride as Cl
pH value 7.1
Water Collected from
5 Sulphate SO
Rt Borehole Marked BH-11 phate >+ i
Chloride as Cl 17.5
pH value 7.6
Water Collected from
e Sulphate SO
BH-12 Borehole Marked BH-12 PRERESS B
Chloride as Cl 18.0
pH value ; 7.2
Water Collected from
BH-13 Sulphate SO ~ ,
Borehole Marked BH-13 - 3 ~,,: —- A
Chloride as Cl f\vb 17.9
pH value 6, e 7.4
Water Collected from N
BH-14 Sulphate SO ?
Borehole Marked BH-14 i Fan\ ki
Chloride@h/ 17.4
P
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SUMMARY OF FIELD/LABORATORY DATA AND CONSIDERED D]

Sub-soil Srtatification & Properties considered in foundation model

Description of layer Layer Field i+ wuouivou U suLeu
Thickness Depth Value |Value
Meter Meter
Stratai {I\}f!ed:um to dense reddish brown silty sand with clay 6.00 150 28 41
inders.
Strata 2 Completeiy !.Neathered foliated yellowish grey fine to 9.00
medium grain very weak sand stone.
Strata 3 Not explored
Stratad Not explored
Stratab Not explored
Stratab Not explored
Strata7 Not explored 1
Strata8 Not explored 7
E\YZ
| Depth of water Table from EGL= 2.600  Melbr |
U
LABORATORY RESULTS ,L<( s
Description of layer Cohesibrfin | Friction angle [  Bulk Co-eff. of
é@w in degree Density volume
in T/cum| compressibility
\‘Q'* in sqm/T
QM e L I
Stratai lI\}a‘!edium to dense reddish brown silty sand with 0 39 1.81
inders. )
Completely weathered foliated yellowish eto
Strata 2 ; X
medium grain very weak sand stone. N\ »
Strata 3 NA 4 -
Stratad NA N,
Stratab NA SNC
Stratab NA N/
Strata7 NA X
Strata8 NA P
o
DESIGN PARAM ETI&S
Cc (0] Depth of Water Table from EGL* v m, E 1)
T/sqm | Degrees meter T/Cum Sgm/T T/sgm
0 32 0 1.81 0.00000 2500 0.3

* For design purpose, Ground Water Table has been considered as at EGL due to seasonal variation in GWT

CHECK FOR TYPE OF SHEAR FAILURE

Design value of ¢, in degrees = 32
Friction Angle>=32degrees, General Shear Failure

As per IS 6403-1981, cl. No. 5.1.2, the Ultimate Net Safe Bearing Capacity (Net g(ult))
1 For General Shear Failure, g(ult) = cNcscdcic + q(Ng-1)sqdqig+0.5yBNysydyiyW'

2 For Local Shear Failure, q(uit) = ¢c'N'cscdcic + q(N'g-1)sqdqiq+0.5yBN"ysydyiyW'

3 For Intermediate Shear Failure, q(ult) = Value in between the General & Local Shear Failure
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ALLOWABLE BEARING CAPACITY FROM SHEAR ANL

CRITERIA
FOOTING DIMENSIONS ALLORA
CAPACITY

w
?'_' " ? .- 2 £ o £ o £ 2 E
: yer 85y 85| 83| 82| it
e L B of |vZg (55 :| 85 | 25 | 85 | &¢
g Cw% |2z | SE © £ = © £
g z0G |EQ 62 | 52 | 52| 52
= 3 w - (T8 o L. T w =
8 ] » » 2

Meter Meter Meter E:]n.?;ssc?: mm T/Sgm TJ"SCH T/Sgm T/Sgm

10.00 | 10.00 1.00 29.0 78.05 9 4, | 27 29

15.00 | 15.00 1.00 406 | 165.42 6 LS9 18 30
8 20.00 | 20.00 1.00 52.3 | 28542 4 ()77 13 22
£ 10.00 | 10.00 1.50 31.9 84.64 /.| 15 28 31
3 15.00 | 15.00 1.50 435 | 17557 | _C&yY 9 18 30
& 20.00 | 20.00 1.50 552 | 299.11 ,9U4 7 13 23
3 10.00 | 10.00 2.00 34.8 90954 9 15 28 34
§ 15.00 | 15.00 2.00 46.4 | 185\ 6 10 18 31
= 20.00 | 20.00 2.00 58.0 2708 4 7 13 23
S 10.00 | 10.00 3.00 40.8 £} 103.56 9 15 29 40
B 15.00 15.00 3.00 520 s 204.70 6 10 19 31

20.00 | 20.00 300 | ,&3® | 33843 4 7 14 23
« 10.00 5.00 1.00 ,1\_5’;6.9 30.98 13 16 16 16
5 30.00 | 20.00 1.0/, 48.1 332.39 3 5 10 18
2 o 10.00 5.00 160 19.7 35.38 13 19 19 19
5 % 30.00 | 2000 | S50 50.8 349.05 3 5 10 18
® 9 10.00 5.00 ’%‘2.00 22.5 39.58 14 22 22 22
L 3000 | 2040-| 2.00 535 | 365.51 3 5 10 18
3 10.00 |, 6.0p" 3.00 28.5 48.02 14 23 28 28
- 30.00 [$0.00 3.00 589 | 397.78 3 5 11 18
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SAMPLE CALCULATION
FOR SHALE@W
FOUND&?TON ON

IMPg@ﬁED SOIL BY
SAND REPLACEMENT



Existing Ground Level.

| Depth of Fdn

AR\ RN
Compacted Sand Fil
s o~
=
® :
c=17.
Very stiff to hard brownish/ :1; z o 3
yellowish grey silty clay/clayey mvi= 000114 M2/T
silt with sand and traces of =3000 T/M2
morrum. 0.3
e c=17.50 T/M2
® Y =7
Q.. y=1.91 T/M3
Completely weathered @ mv = 0.00114 M2/T
foliated yellowish grey E= 3%00 /M2
fine to medium grair =%
weak sand stone.
Foundation Model on Improved Soil
Scale - N.T.S.

Sketch No.-SK/PDIL |[SACTORIA

1678

04
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COMPUTATION OF BEARING CAPACITY WITH SAND BA
Square Footing

Size (m x m) 2.00 x 2.00 2.50 x 2.50 3.00 x 3.00
B (m) 2.00 2.50 3.00
Dy (m) 1.50 1.50 1.50
C (T/M? 0.00 0.00 0.00
¢ (degree) 33 33 33
¢' (degree) 29.82 29.82 29.82
y (T/M3) 1.80 1.80 1.80
q (T/M?) 1.20 1.20 1.20
a (Degree) 0.00 0.00 0.00
Bearing Capacity Factor \:k

Nec 29.71 @1 29.71
Ng 18.03 .03 18.03
Ny 21.81 %Q/zl.al 21.81
Shape Factor QO

Sc 1.?.. 1.30 1.30
Sq Q 1.20 1.20
Sy Q/@.Bo 0.80 0.80
Depth Factor C)

d. Q/‘\: 1.26 1.21 1.17
dy Q- LT3 190 1.09
d, QgQ/ 1,13 1.10 1.09
Inclination Q"

i Q.. 1.00 1.00 1.00
iy <<O 1.00 1.00 1.00
i, 1.00 1.00 1.00
w' 0.50 0.50 0.50
0.67cN. S d.i, 0.00 0.00 0.00
a(Ng-1)S,dgiq 27.69 27.06 26.64
0.5B, N, s,d,i,W' 17.74 21.66 25.59
N.U.B.C 45.43 48.72 52.23
EOS 2.50 2.50 2.50
N.S.B.C 18.17 19.49 20.89
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Retengular Footing

Size (m x m) 2.00 x 3.00 2.50x 3

L[m) 3.00 375 4 . 5u
B (m) 2.00 2.50 3.00
D¢ (m) 1.50 1.50 1.50
C (T/M?) 0.00 0.00 0.00
¢ (degree) 33 33 33
¢' (degree) 29.82 29.82 29.82
vy (T/M?) 1.80 1.80 1.80
q (T/M?) 1.20 1,20 1.20
o (Degree) 0.00 0.00 0.00
Bearing Capacity Factor 4

Nc 29.71 2%\{ ke L
Nq 18.03 @.03 18.03
Ny 21.81 %Q/zl.m 21.81
Shape Factor O

Sc 1.@? 1. 18 1513
Sq Q O 1.13
Sy Q} 3 0.73 0.73
Depth Factor C)Q/

d. Q/% 1.26 123 1,17
dg Q.. 1.13 1.10 1.09
d, <<Q/ 1,13 1.10 1.09
Inclination Q‘g/

A Q__ 1.00 1.00 1.00
L4 O 1.00 1.00 1.00
i, << 1.00 1.00 1.00
w' 0.50 0.50 0.50
0.67cN. S d . 0.00 0.00 0.00
a(Ng-1)S,dgiq 26.16 25.56 25.16
0.5B, N, s, d,i,W' 16.26 19.86 23.46
N.U.B.C 42.42 45.41 48.61
F.0.S 2.50 2.50 2.50
N.S.B.C 16.97 18.17 19.45
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Strip Footing

Size (m x m) 1.50 2.00

B{m} 1.50 2.00 Z.5U
D¢ (m) 1.50 1.50 1.50
C (T/M?) 0.00 0.00 0.00
¢ (degree) 33 33 33
¢' (degree) 29.82 29.82 29.82
y (T/M?) 1.80 1.80 1.80
q (T/M?) 1.20 1.20 1.20
o (Degree) 0.00 0.00 0.00
Bearing Capacity Factor \k

Nc 29.71 29.\@ 29.71
Nq 18.03 1% 18.03
Ny 21.81 Q/@.al 21.81
Shape Factor %

Se 1.00 O 1.00 1.00
Sq 1.@9 1.00 1.00
Sy 0 1.00 1.00
Depth Factor Q/

d. C) 1.35 1.26 180
dg Q;\: 5 P 1.10
d, Q/Q— 157 123 1.10
Inclination Qg

i Q“ 1.00 1.00 1.00
iy Q.. 1.00 1.00 1.00
i <<O 1.00 1.00 1.00
w 0.50 0.50 0.50
0.67cN S d i, 0.00 0.00 0.00
a(Ng-1)Sydgiq 23.96 23.08 22.55
0.5B, N, s,d,i,W' 1726 22,17 27.08
N.U.B.C 41.22 45.25 49.63
F.0.8 2.50 2.50 2.50
N.S.B.C 16.49 18.10 19.85
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Settlement Calculation for Strip Fo

_J&,_

;
;
;
B

1.50M

8P =7.62 TM2)
\ -
N

Q/Q

Layer-|
oP at the centre of the compressible layer = (B+Z1)
10 x 2/(2+2.75) T/IM2

%7.62 T/M2
&

Layer-| Q/

So, S=MvxoPxH Q"
=0.00114 x 7.62 x 2.@11000
=21.72mm Q

Corrected Settlement = 21.72 x 0.80 = 17.38mm < 75mm
Bearing Capacity of 2.00M wide strip = 18.10 T/M2

Similary Settlement of 2.50M wide strip = 27.54mm < 75mm
Hence, Bearing Capacity of 2.50M wide strip for 75mm settlement = 19.85 T/M2
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Bearing Capacity of Soil after Ground Improvement with Co.
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