ASSAM ELECTRICITY GRID CORPORATION LIMITED
OFFICE OF THE MANAGING DIRECTOR
Regd. Office: (FIRST FLOOR), BIJULEE BHAWAN,
PALTANBAZAR; GUWAHATI - 781001

CIN: U40101AS2003SGC007238 GSTIN: 18AAFCA4973J9Z3
PaEccLY PHONE: 0361-2739520 Web: www.aegcl.co.in

MINUTES OF PRE-BID MEETING.

BID IDENTIFICATION NO.: | AEGCL/MD/ITECH-1219/Thermal-Assam/2026/ BID Dated 23.08.2026

NIT No.: AEGCL/MDITECH-1219/Thermal-Assam/2026/ NIT Dated 23.08.2026

Name of the Work “‘Implementation of Transmission Infrastructure to evacuate
3200MW thermal power from upcoming Generating Station at
Chapar”

Part I: Turnkey construction of 400kV Chapar-I-Rangia Double
Circuit Quad Moose Transmission Line with Associated 400kV
bays and Reactor Works.

Part lI: Turnkey Construction of 400/220kV Agia Substation
with associated 400kV Chapar-Il-Agia Transmission Line,
including Bay Extension and Reactor Works

Funding Agency Internal Source of AEGCL
Date of Pre-Bid 16/09/2026
Meeting
Venue of Pre-Bid Conference Room O/o the MD, AEGCL, 1st Floor, Bijulee
Meeting Bhawan, Paltan Bazar, Guwahati-01
OPENING REMARKS:

Smt. Jayashree Devi, CGM (PP&D), AEGCL extended a warm welcome to all the
prospective bidders and introduced his team.

Sri Arunav Gogoi, GM (N-EAP), AEGCL briefed on Tender of
“Implementation of Transmission Infrastructure to evacuate 3200MW thermal
power from upcoming Generating Station at Chapar”

Part I: Turnkey construction of 400kV Chapar-l-Rangia Double Circuit Quad Moose
Transmission Line with Associated 400kV bays and Reactor Works.

Part II: Turnkey Construction of 400/220kV Agia Substation with associated 400kV
Chapar-ll-Agia Transmission Line, including Bay Extension and Reactor Works.
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ASSAM ELECTRICITY GRID CORPORATION LIMITED

OFFICE OF THE MANAGING DIRECTOR
Regd. Office: (FIRST FLOOR), BIJULEE BHAWAN,
PALTANBAZAR; GUWAHATI - 781001
CIN: U40101AS2003SGC007238 GSTIN: 18AAFCA4973J9Z3
m PHONE: 0361-2739520 Web: www.aegcl.co.in

It was assured to the prospective bidders that comprehensive reply/clarifications
shall be prepared and uploaded in the AEGCL site as well as e-tender portal in
response to their raised queries on the bid document.

NAMES OF THOSE PRESENT (Attendance Sheet enclosed herewith):
1. FROM EMPLOYER:

Smt. Jayashree Devi, CGM (PP&D), AEGCL
Sri Pranab Kumar Sarma, CGM(F&A),AEGCL
Sri Arunav Gogoi, GM (N-EAP), AEGCL

Sri Rituparna Khargharia, GM(P&D), AEGCL
Sri David Bathari GM(Civil), AEGCL

Sri Himangshu Raj Gogoi, DGM(P&D), AEGCL
Md Feisal Hussain Hasmi, DGM(EAP), AEGCL
Sri Rupjyoti Sarma, DGM (N-EAP), AEGCL

. Sri Dipayan Chanda, AGM(EAP), AEGCL

10 Sri Kushal Chayengia, AGM(EAP), AEGCL

11. Sri Prantik Pran Saikia, AGM(P&D), AEGCL
12. Sri Neelkamal Sarma, DM(P&D), AEGCL

13. Smt. Pallavi Borthakur, DM(NEAP), AEGCL
14. Smt. Madhusmita Choudhury, DM(Civil), AEGCL
15. Smt. Bidisha Taye, DM(Civil), AEGCL

16. Sri Bijendra Prasad, AM(F&A), AEGCL

© N ok W=

©

2. FROM PROSPECTIVE BIDDERS:

A. BIDDERS/O&M THAT WERE PRESENT AT THE PRE BID MEETING.

1. M/s Larsen &Toubro Limited
2. M/s Kalpataru Projects International Ltd.
3. M/s Hyosung

MEMBERS OF THE COST COMMITTEE/PRE-BID COMMITEE OF THE BID:

1. Smt. Jayashree Devi, CGM (PP&D), AEGCL
2. Sri Pranab Kumar Sarma, CGM(F&A),AEGCL
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10.
11.
12.
13.

Sri Arunav Gogoi, GM (N-EAP), AEGCL

Sri Rituparna Khargharia, GM(P&D), AEGCL
Sri David Bathari GM(Civil), AEGCL

Sri Himangshu Raj Gogoi, DGM(P&D), AEGCL
Md Feisal Hussain Hasmi, DGM(EAP), AEGCL
Sri Bikram Bordoloi, DGM, (BD&T), AEGCL

Sri Rupjyoti Sarma, DGM (N-EAP), AEGCL

Sri Dipayan Chanda, AGM(EAP), AEGCL

Sri Kushal Chayengia, AGM(EAP), AEGCL

Sri Prantik Pran Saikia, AGM(P&D, AEGCL

Sri Neelkamal Sarma, DM(P&D), AEGCL

The queries submitted by the prospective bidders were discussed by the COST
COMMITTEE/PRE-BID COMMITTEE MEMBERS and the Members that were present at
the Pre-Bid Meeting and observations made are as follow in Table-1
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Table -1

Serial
Number

Name of Work : Implementation of transmission infrastructure to evacuate 3200 MW thermal power from upcoming generation station at Chapar

Clause No./Drawing No./Description

Bid Volume 1 — Source of fund

Request you to kindly share details regarding source of fund i.e. AEGCL own funding or any external funding.

Internal Source of AEGCL

Bid Volume 1 — Appendix 1 Terms of Payment Supply

Refering to terms of payment of AEGCL for subject package for Supply portion is :
i. Progressive Payment: 75% of Total supply invoice value.
ii. Remaining 25%:- a. 15% of completion of 50% total erection work, b. 5% on completion and 5% on Operational acceptance certificates.

We request to amend payments terms as mentioned below :-

i. Interest free Advance 10% in Supply Portion,

ii. Interest free Engineering Advance 10%,

iii. Progressive 55% of total supply invoice value,

iv. Remaining 25%:- a. 15% of completion of 50% total erection work, b. 5% on completion and 5% on Operational acceptance certificates.
Please consider.

As per Bid and corrigendum issued

3 Bid Volume 1 — Appendix 1 Terms of Payment Installation Refering to terms of payment of AEGCL for subject package for Installation portion is :
i. Progressive Payment: 90% against of invoice for foundation, erection and civil works.
ii. Remaining 10%:- 5% on completion and 5% on Operational acceptance certificates.
We request to amend payments terms as mentioned below :- As per BID
i. Interest free Advance 10% of Installation Portion,
ii. Progressive Payment: 80% against of invoice for foundation, erection and civil works.
iii. Remaining 10%:- 5% on completion and 5% on Operational acceptance certificates.
4 Bid Volume 1 — Appendix 1 Terms of Payment In pay termsitis d "Subject to availability of fund". Request you to please clarify the same. .
Fund Available
5 Bid Volume 1 — Price Adjustment As per bid d Price adji is not ble as it is fixed term contract.
We like to draw your attention on current market fluctuation due to West Asia crisis. Due to this, prices of Copper, CRGO, Aluminium in internation
market is volatile. Therefore, we request you to kinldy accept PV as per IEEMA for Power Transformer, Conductor, CVT, EHV and Power - Control As per Corrigendum Issued
Cables, Station Transformer, WT BPI, LA, Metal based items and Installation (Erection and Civil).
6 Bid Volume 1 — Stamp Paper Request you to kindly confirm stamp paper duty required for preparation of EMD. Also, we assume, EMD can be issued from any National bank. A BID
Please confirm. s per
7 Bid Volume 1 — Undertakings As per bid documents, bidder required to submit undertaking on stamp paper of Rs 100 notarized. We request you to kindly allow bidders to
submit undertaking on Letter head in tender stage.
Further, bidder shall submit undertaking on stamp paper after award of contract by successful bidder. Please consider. As per BID
8 Bid Volume 1 — Sec-4, Evaluation and Qualification Criteria, 4.2.1 (b) Experience in Key Activities | A. The tenderer must have the experience of design, install, test and of the following listed ’s which are in successful
operation for at least one year within last seven year as on the date of original bid submission.
. X . . . X . X o For OEM related items, design in OEM
Kindly confirm, Design for Power Transformer is in Transformer OEM scope. EPC having experience of Supply, Erection, testing and commissioning Scope
is acceptable. pe.
9 Bid Volume 1 — Sec-4, Evaluation and Qualification Criteria, 4.2.1 (c) In said clause, for GIS OEM, certain testing laboratories are mentioned. We request you to kindly include XIHARI testing lab also in this list or kindly
Manufacturers/Subcontractor mention TTR from IEC or equivalent from others lab not mentioned in this list is also acceptable. Please consider. As per BID
10 Bid Volume 1 — Sec-4, Evaluation and Qualification Criteria, 4.2.1 (c) FOR GIS, V. The Tenderer shall furnish performance guarantee for an amount of 20% of the ex-works cost

Manufacturers/Subcontractor

of GIS equipment(s) for a period of five (5) years after completion of the defect liability period.

No GIS OEM is accepting to this clause. Therefore, we request you to kindly remove this performance guarantee requirement. Please consider.

As per Bid and Corrigendum Issued




11 Bid Volume 1 — Section-lll, BDS, ITB 2.13.3, Undertaking by the contractor to supply spare parts  [As per AEGCL requirement, bidder need to submit an "Undertaking for supply of spare parts for a period of 10 years" and we have shared the same
for a period of 10 years. with our vendors and GIS OEM for their confirmation.
In response to this undertaking, vendors and GIS OEM are regretting to confirm this requirement. Therefore, we request you to kindly remove this As per BID
undertaking for successful participation.
12 General — General Please confirm Seismic zone. Also, please share creepage and RTV requirement for said tender. .
Refer Bid Volume - II
13 General — General For any Statutory clearances and permission required for tree cutting, forest clearance, shutdown permission shall be arranged by AEGCL.
Reimbursement for the same shall be done by AEGCL directly. EPC shall provide necessary support only. Kindly confirm.
As per Bid and Corrigendum Issued
14 BOQ_84456 SL no. 3 — Site Preparation and Earth filling with Compaction Request you to please provide the existing contour drawing or FGL for the new GIS substation. To be prepared by TKC during detailed
engineering
15 BOQ_84456 SL no. 2 — Site clearance During the site visit, it was observed that a considerable number of large trees exist within the proposed GIS substation area. Kindly clarify whether
the cutting, uprooting, disposal, and removal of these trees, including obtaining any statutory permissions required from the concerned Permission wil be arranged by
authorities, are within the scope of the bidder or shall be arranged by the owner. AEGCL,Remaining scope under site
clearance
16 BOQ_84456 SL no. 5.01 — 400 KV GIS building (PEB) along with GIS bay foundations complete on |Since the soil investigation report for the proposed GIS substation is not available in the tender d it is difficult to the pile
pile foundation foundation quantities accurately. Therefore, kindly provide the estimated pile quantity in running meters (RMT) or furnish the detailed pile Soil investigation report will be provided.
foundation drawings/design criteria to enable proper and suk ofa itive bid. Design to be prepared as per soil
investigation report
17 BOQ_84456 SL no. 6 — Construction of 500 MVA Power Transformer foundation with Burnt Oil Pit |Since the soil investigation report for the proposed GIS substation is not available in the tender d it is difficult to the pile
on pile foundation. foundation quantities accurately. Therefore, kindly provide the estimated pile quantity in running meters (RMT) or furnish the detailed pile Soil investigation report will be provided.
foundation drawings/design criteria to enable proper and sut ofa itive bid. Design to be prepared as per soil
investigation report
18 BOQ_84456 SL no. 7 — Construction of 80 MVAR Bus Reactor foundation with Burnt Qil Pit on pile |Since the soil investigation report for the proposed GIS substation is not available in the tender documents, it is difficult to estimate the pile
foundation. foundation quantities accurately. Therefore, kindly provide the estimated pile quantity in running meters (RMT) or furnish the detailed pile Soil investigation report will be provided.
foundation drawings/design criteria to enable proper estimation and submission of a competitive bid. Design to be prepared as per soil
investigation report
19 New Item — Rail cum road foundation. Request you to include a separate BOQ line item for the foundation of the rail-cum-road arrangement. In case pile foundations are
envisaged/recommended for the rail-cum-road foundation, kindly provide the relevant reference drawings and design details to enable accurate Refer to revised BOQ and Soil Investigation
estimation. report provided
20 New Item — Bus duct foundation. Request you to include a separate BOQ line item for the foundation of the bus duct. In case pile f Jations are envisaged/rec ded for the
bus duct foundation, kindly provide the relevant reference drawings and design details to enable accurate estimation. Refer to revised BOQ
21 Technical — Existing Equipments Make and Model. We request you to please provide details of exisiting equipment make and model for CRP, PLCC FOTE at Rangia Station. CRP and PLCC make is Hitachi. FOTE is
Tejas.
22 General — General We request AEGCL to clearly mention bidder scope regarding dismantling and site clearing work for estimation purposes. .
As per Bid and BoQ
23 General — General Kindly confirm, permission for shutdown (existing and remote end if any) related activities shall be done by AEGCL only. Bidder shall provide
necessary support only Confirm
24 General — Approved vendor list Request you to please provide approved AEGCL vendor list. Also, please confirm, Powergrid approved vendors are also acceptable. AEGCL do not have a Vendor List. PGCIL
approved vendor list may be referred.
25 General — Approved vendor list Request you to please provide approved AEGCL vendor list. Also, please confirm, Powergrid approved vendors are also acceptable. AEGCL do not have a Vendor List. PGCIL
approved vendor list may be referred.
26 General — Dismantling Work Refering to BOQ 84456 for substation portion, there is no dismantling related work is envisaged. Please confirm.
AS PER BOQ and BID
27 Bid Vol-I, SECTION VIII Special Conditions of Contract — Cl 26 Applicable rate for liquidated We would like to bring to your kind notice many utilities including PGCIL, have modified the said clause to read as

damages shall not exceed: %% (half percent) per week.
Maxi deduction for liquidated d. 10 (ten) percent of contract price

idated d

" Applicable rate for i
Maxi deduction for liquidated d.

shall not exceed: .05% per day.
5 (Five) percent of contract price".

We propose to modify applicable rate of Liquidated Damages accordingly. Kindly confirm.

AS PER BID




28

Taxes and Duties

We understand that BOCW cess @ 1% is applicable on construction portion only. Please confirm

As per Prevailing Laws

29

Bid Vol-1 — Cl 2.7 Right of Way for Transmission Lines:

As per the tender documents we have noted that any right of way that may be required for execution of transmission line shall be arranged by the
Contractor in favour of AEGCL. The scope also includes Identification and demarcation of defense, airport areas and forest land, and plotting, but
not limited to, preparation of proposals with y drawings/schedules is the r of the Contractor. Even, Access roads to the work
site shall be arranged by the contractor at his cost. All necessary compensation in this respect shall be borne by the Contractor.

We have further noted that AEGCL will make staturoy payment and charges only. AEGCL shall not be responsible for arranging access roads/RowW
for transport of material from road side to worksites. For zirat compensation on account of crop damage, plantation damage, tree cutting etc the
assessment shall be done jointly by the contractor and AEGCL officials in coordination with the district/revenue officials.

o

In this regard, we wish to bring to your kind attention that, in transmission projects executed by PGCIL as well as various State Transmission
Utilities, the responsibility for arranging the Right of Way, including the associated payments/compensation, is generally retained within the scope
of the Employer/Utility. This approach also helps in addressing the various issues and complexities that arise during RoW acquisition, particularly in
respect of landowners, statutory authorities, compensation assessment, forest/defence/airport areas and local access.

Considering the above, we request AEGCL to kindly review the present provision and consider keeping the responsibility for arranging the required
RoW, Forest Clearance and other required clearance includii d payments, within the Employer's scope. Similarly, the
responsibility for arranging access roads required for transportation of materials and execution of the works may also kindly be considered under
AEGCL's scope, wherever such access involves land acquisition or permissions from landowners/statutory authorities.

Such an arrangement would facilitate smoother execution of the project, minimize potential disputes with landowners and other stakeholders, and
avoid delays arising from RoW and access-related issues, which are largely dependent on factors beyond the Contractor's direct control.

We therefore request AEGCL to kindly consider the above and suitably amend/clarify the tender provisions so that the responsibility for Row,
associated compensation and access-related statutory/landowner issues is appropriately allocated to the Employer.

As per Bid and Corrigendum Issued

30

BOQ_84456
Items under Sr No. 1 of PRICE SCHEDULE 5: Supply_line_400kV Chapar - Agia & PRICE SCHEDULE 8:
Supply_line_400kV Chapar - Rangia

Tower wise supply quantities are given in the Price Schedule for both the lines. However, bifurcation of MS / HT and Boltnuts is missing in the given
quantities. We request you to kindly provide the quantities of MS, HT and Bolt nuts to enable us to quote.

To be provided during detailed engineering|

31

BOQ_84456
Items under Sr No. 18 of PRICE SCHEDULE 7: ETC_line_400kV Chapar - Agia & PRICE SCHEDULE 10:
ETC_line_400kV Chapar - Rangia

As per the BoQ, bidder has to quoted for Concreting of foundation including all Labour, materials, equipment, excavation shuttering, head loading,
back filling etc complete for handling, transportation, batching, mixing, placing, levelling, curing etc complete inclusive of cost of cement and
reinforcement steel.Also provide 300 mm thick boulder soiling below foundation.

However, we have noted that quantities of M20, M10, Rebar is inadvertently missing in the BoQ. We request you to kindly provide the bifurcation
of M20, M10, Rebar quantities to enable us to quote.

To be provided during detailed
engineering. Booulder soling as per BOQ

32

BOQ_84456
Items under Sr No. 21 of PRICE SCHEDULE 10: ETC_line_400kV Chapar - Rangia
Items under Sr No. 26.1 of PRICE SCHEDULE 7: ETC_line_400kV Chapar - Agia

We have noted Pile Foundation is in scope of this line. We understand that the Pile Design is in Employer's scope. We also request you to kindly
detailed BoQ of Pile Foundation Activities. Please also provide Soil investigation of locations where the work is to be carried out.

To be provided during detailed engineering|

33

BOQ_84456
Items under Sr No. 28 of PRICE SCHEDULE 7: ETC_line_400kV Chapar - Agia
Construction of Well fc for Special Tower

We have noted that well foundation is in scope of this line. We unerstand that well foundation design is in AEGCL scope. Please provide the
location where Well foundation works are to be be carried out. Please also provide Soil investigation of locations where the work is to be carried
out.

Under scope of TKC. Please refer BID and
revised BoQ




34 BOQ_84456 We understand that for items covered under Sr No. 27.1, we need to quoted for Design of special suspension tower, Design of well foundation and
Items under Sr No. 27 of PRICE SCHEDULE 7: ETC_line_400kV Chapar - Agia vetting of design. Futher please also clarify below mentioned points.
Design and construction of tower — 27.1 Design of D/C special suspension tower for river crossing |1. Design vetting will be done by AEGCL only. Please confirm
with Quad ACSR MOOSE conductor, 48 F (steel tube design) OPGW and sheild wire (7/3.66 mm ) |2. Please provide preliminary soil investigation reports based on maximum flood level, the water current, scour depth, soil parameters etc. of the
alongwith well foundation for D/C special suspension tower for river crossing including particular location(s).
geotechnical investigation, hydrological and hydraulic study of the river, determination of HFL and
vetting for complete job Moreover, we understand that for items under Sr No. 27.2, we need to quote rates for Concreting of foundation including all Labour, materials,
equipment, excavation shuttering, head loading, back filling etc complete for handling, transportation, batching, mixing, placing, levelling, curing Please refer revised BoQ and BID. All will
alongwith etc complete inclusive of cost of cement and reinforcement steel on per tower basis be inclusive of quoted rate.
Design of D/C Anchor tower with Quad ACSR MOOSE conductor and 48 F (steel tube design)
OPGW and sheild wire (7/3.66 mm ) alongwith foundation for D/C Anchor tower (Design and
vetting)
27.2 Construction of foundation for D/C Anchor tower as per design
35 BOQ_84456 We understand that bidder has to quote as per quantities mentioned in the BoQ, moreover we understand that well foundation design is in AEGCL
Items under Sr No. 26.1 of PRICE SCHEDULE 7: ETC_line_400kV Chapar - Agia scope. Under the scope of TKC. Please refer
Construction of Well found: for Special Susp Tower revised BoQ.
36 BOQ_84456 As per price schedule, Foundation design for Gantry structure is required however foundation loads for the same is not given in the specification.
Please furnish the same.
PRICE SCHEDULE 10: ETC_line_400kV Chapar - Rangia — Sr No. 22 Design of D/C Line Gantry with Under the design scope of TKC.
foundation for Quad ACSR MOOSE conductor and 48 F (steel tube design) OPGW and sheild wire
(7/3.66 mm )
37 BOQ_84456 - TL portion — Anti Fog Disc Insulator Stack As per the BOQ, bidders are required to supply Disc Insulators of 160 kN, 210 kN, and 320 kN ratings. However, for 400 kV D/C Quad lines, 120 kN

Disc insulator suitable for Quad ACSR Moose 400 KV TL-210 KN
Disc insulator suitable for Quad ACSR Moose (400 KV TL)-320 KN
INSULATOR (31mm /kV)

Disc insulator suitable for Quad ACSR Moose 400 KV TL-210 KN
Disc insulator suitable for Quad ACSR Moose (400 KV TL)-160 KN

and 160 kN insul

dq

s are normally envisag

Further, as per the “Principal Parameters of the Disc Insulators” specified in Volume II, Pages 917 & 918, the insulator ratings mentioned in the BOQ
(160 kN / 210 kN /320 kN) do not appear in the corresponding table. It is therefore requested that the Employer kindly provide/confirm the
detailed technical ions and licable requirements for the Disc Insulators to be supplied under the scope of the BOQ,

As per revised BoQ




38 BOQ_84456 - TL portion — Anti Fog Disc Insulator Stack Further, it may please be noted that several utilities, including Power Grid, have adopted Polymer (Silicone Rubber Composite) Long Rod Insulators
Disc insulator suitable for Quad ACSR Moose 400 KV TL-210 KN in their tenders as an alternative to conventional Disc Insulators. Comp Long Rod insul; s offer p ial advantages in terms of weight,
Disc insulator suitable for Quad ACSR Moose (400 KV TL)-320 KN handling, installation, and overall cost-effectiveness, while meeting the required electrical and mechanical performance criteria.
INSULATOR (31mm /kV) In view of the above, we request the Employer to kindly consider modifying the BOQ and relevant technical specifications to permit bidders to
Disc insulator suitable for Quad ACSR Moose 400 KV TL-210 KN quote suitable technically compliant alternatives, including Polymeric (Silicone Rubber Composite) Insulators, in lieu of conventional Disc Insulators,
Disc insulator suitable for Quad ACSR Moose (400 KV TL)-160 KN subject to compliance with the specified electrical, mechanical, environmental, and performance requirements.
As per revised BoQ,
This provision would enable bidders to offer technically suitable and cost-effective solutions while maintaining the required reliability and
performance of the transmission line.
39 BOQ_84456 - TL portion — Hardware fittings suitable for Quad ACSR Moose Conductor-Double As per the BoQ 320 KN Insulator to be supplied, whereas in Hardware description it is mentioned as 160*4 kN. Kindly confirm.
Tension String 160X4 kN As per revised BoQ
& Moreover, In Quad lines Quad Tension String is envisaged, whereas as per desciption it is mentioned as Double Tension String. Please confirm.
40 BOQ_84456 - TL portion — POWER CONDUCTOR ACCESSORIES We have noted that the line to be constructed is 400 kV D/C Quad line. However, the items in Power Conductor Accessorries does not have the
required items like Quad Spacer Damper. We request you to kindly revise the BoQ. As per revised BoQ,
41 BOQ_84456 - TL portion — Supply - Schedule - 48 Fibre (DWSM) OPGW fibre optic cable (Steel As per the Supply BoQ 48 fibre OPGW is to be supplied, whereas as per ETC BoQ stringing of 96 Fibre given. WE request you kindly amend the BOQ
tube) accordingly.
&
ETC Schedule - Stringing of 96 Fibre (DWSM)OPGW Fibre Optic cable including transportation and
distribution of OPGW and accessories to site and laying, stringing, tensioning , clamping, jointing, As per revised BoQ
complete including all fittings and accessories not specifically mentioned elsewhere per route Km
of line alongwith Installation of Hardware set for above 96 Fibre OPGW Fibre Optic cabling
including all cable fittings & accessories like suspension assembly, tension assembly, dead end
tension assembly at line terminations, tension double end set for splice location, vibration
dampers, earthing clamps, down lead clamps, in-line spice enclosures etc.
42 Vol-I -Section - Il - Bid Data Sheets — BDS (ITB 2.37.1) Contract shall be for|As the handing over of encumbrance free land is the primary requirement for the construction of substation, we request that the project
a period of 3 (Three) years from the date of its signing. commencement date be considered from providing access to and handing over of the encumbrance free land for the substation completion As per Bid. For Substation, the land is
period. Please confirm. emcumbrance free land. Site Clearance
under the Scope of Contractor.
43 Vol-I -Section - VIII - Special Conditions of Contract (SCC) — SCC Clause No 11 The Contract |Considering the prevailing geopolitical uncertainty in the middle east & Europe and amidst fluctuating market dynamics, the commodity prices have|

Price shall be firm.

reached multi-year highs, especially Copper, Steel & Aluminium. Hence, to deal with such fluctuation, we request that the price variation be
permitted for Transformer, Reactor, CB, ITR, LA, Cables, Conductors, Steel Structures and Installation works incl Civil as per IEEMA formula and
indices without any ceiling which is followed by other utilities also.

Request your acceptance.

As per Bid and Corrigendum Issued




44 Vol-I -Section - IX - Contract Forms — APPENDIX 1:TERMS AND PROCEDURES OF PAYMENT Considering the green energy corridor, all the customers are providing advance payments for securing the delivieries considering the huge volume
(A) Terms of Payment of commodity involvement in the major items like Transformers, reactors, GIS, AlS Equipments and conductors. Considering the same we request
Schedule No. 1 & 2 - Plant and Mandatory Spare Parts Supplied from Abroad and Within the the below amendment which in line with PGCIL and other utilities.
Employer’s Country respectively. In respect of plant and mandatory spare supplied from abroad  |(A) Terms of Payment
and within the Employer’s country, the following payments shall be made: Schedule No. 1 & 2 - Plant and Mandatory Spare Parts Supplied from Abroad and Within the Employer’s Country respectively. In respect of plant
A. Progressive payments for supply items: and mandatory spare supplied from abroad and within the
1. Within 60 (sixty) days from the date of submission of the invoice against supply, not more than |Employer’s country, the following payments shall be made:
75% (seventy percent) payment of the total supply invoice value would be made, on receipt and  [A. Advance Payment (Interest Free)
acceptance of materials in full and good 10% of the Contract Value shall be paid as an initial advance within Thirty (30) days from the date of LOI against submission of following supporting
conditions (subject to availability of fund). However, GST amount on invoice would be paid 100% |documents:
or as per Govt. Rules. (a) Proforma Invoice . .
2. Remaining 25% (Twenty Five percent), retention amount of that item would be released subject |(b) Acceptance of LOI As per Bid and Corrigendum Issued
to fulfillment of the following conditions — (c) ABG of equivalent amount.
(a) 15% supply amount would be paid on completion of 50% of the total erection works of that B. Progressive payments for supply items:
particular item 1. Within 30 (thirty) days from the date of submission of the invoice against supply, not more than 80% (eighty percent) payment of the total
(b) within 60 (sixty) days after receipt of invoice out of remaining 10% of the supply amount 5% supply invoice value would be made, on receipt and acceptance of materials in full and good conditions (subject to availability of fund). However,
would be paid upon issue of the Completion Certificate and balance 5% upon issue of the GST amount on invoice would be paid 100% or as per Govt. Rules.
Operational Acceptance Certificate as per clause 25, 26 & 27 of GCC, which should be certified by [2. Remaining 10% (Ten percent), retention amount of that item would be released subject to fulfillment of the following conditions —
the Project Authority. (a) within 30 (thirty) days after receipt of invoice out of remaining 10% of the supply amount 5% would be paid upon issue of the Completion
Certificate and balance 5% upon issue of the Operational Acceptance Certificate as per clause 25, 26 & 27 of GCC, which should be certified by the
Project Authority.
Request your acceptance.
45 Vol-I -Section - IX - Contract Forms — APPENDIX 1:TERMS AND PROCEDURES OF PAYMENT Kindly amend the Service Payment Terms as below,
In respect of installation services, the following payments shall be made: In respect of installation services, the following payments shall be made:
A. Progressive payments for Erection Works: A. Advance Payment (Interest Free)
1. Within 60 (sixty) days from the date of submission of invoice against foundation, erection & civil | 10% of the Contract Value (excluding Freight and Transit Insurance Charges and GST) shall be paid as an initial advance within Thirty (30) days from
works, not more than 90% (ninety percent) of the total verified invoice would be made. However, |the date of LOI against submission of following supporting documents:
GST amount on invoice would be paid 100% or as per Govt. Rules. (a) Proforma Invoice
2. Within 60 (sixty) days after receipt of invoice out of remaining 10% of the supply amount 5% (b) Acceptance of LOI
would be paid upon issue of the Completion Certificate and balance 5% upon issue of the (c) ABG of equivalent amount. As per Bid and Corrigendum Issued
Operational Acceptance Certificate as per clause 25, 26 & 27 of GCC, which should be certified by |B. Progressive payments for Erection Works:
the Project Authority. 1. Within 30 (thiry) days from the date of submission of invoice against foundation, erection & civil works, not more than 80% (eigthty percent) of
the total verified invoice would be made. However, GST amount on invoice would be paid 100% or as per Govt. Rules.
In the event that the Employer fails to make any payment on its respective due date, the Employer |2. Within 30 (thirty) days after receipt of invoice out of remaining 10% of the supply amount 5% would be paid upon issue of the Completion
shall not pay any interest to the Contractor. Certificate and balance 5% upon issue of the Operational Acceptance Certificate as per clause 25, 26 & 27 of GCC, which should be certified by the
Project Authority.
Request your acceptance.
46 Vol-I -Section - IX - Contract Forms — APPENDIX 1:TERMS AND PROCEDURES OF PAYMENT In line with prevailing terms of payment in majority of PSUs / power utilities, please include the provision of payment of interest on delayed
In the event that the Employer fails to make any payment on its respective due date, the Employer |payment by the employer beyond 30 days from the date of Invoice certification. As per Bid
shall not pay any interest to the Contractor.
47 General — - Source of Fund [Please provide the source of fund for this project
Internal Source of AEGCL
48 Vol-I -Section - VIII - Special Conditions of Contract (SCC) — SCC Clause No 26.22 0.5% for each  [Kindly amend the clause as below,
week to maximum of 10% of the contract Price The tenderer should note that the completion time allowed for carrying out the work should be strictly observed. Any delay that may take place in
achieving Completion of the works beyond Contractual Time of Completion in the Contract shall be subject to Liquidated Damages (LD), and not by As per Bid
way of penalty, at the rate of 0.5% for each week or part thereof, of the value of unexecuted works. The aggregate amount of such liquidated
damages shall in no event exceed 5% of the value of unexecuted works (inclusive of GST).
49 Vol-I -Section - VI - General Conditions of Contract (GCC) GCC Clause 10.2 & 10.3 and ITB Clause 2.7 of Bid Vol-Il appear to be contradictory regarding the responsibility for ROW clearance and statutory
approvals. Considering GCC provisions, ROW clearance, statutory approvals, forest clearance and tree cutting permissions are in the scope of
Vol-II: Information to Bidders (ITB) — Clasue -10.2 & 10.3 / Clause 2.7 As per BID VOL-|AEGCL in line with state / central utilities. Please confrim.
1GCC
ROW, Statutory Approvals including forest and tree cuttings are in AEGCL scope. As per Bid and Corrigendum Issued
As per BID VOL-II ITB
ROW, Statutory Approvals including forest and tree cuttings are in Contractor scope.
50 Vol-I -Section - Il - INSTRUCTIONS TO BIDDERS (ITB) We observe that two different versions of the Instructions to Bidders (ITB) are provided in the Tender Documents. Kindly clarify which version of

Vol-II: Chapter 2: Information to Bidders (ITB) — - Two ITB's

available in the tender

the ITB shall be considered and followed for the purpose of bid preparation and submission.

One is Instructions to Bidder and other is
Information to Bidder.




51 Vol-I -Section - VII - General Conditions of Contract (GCC) — SCC Clause No 25.3  and and
(d) any minor items mentioned in GCC Subclause 24.7 hereof relevant to the Facilities or that part [(d) any minor items mentioned in GCC Subclause 24.7 hereof relevant to the Facilities or that part thereof have been completed.
thereof have been completed.
. T . . . . As per BID
Since DLP is in bidder scope, minor punch points will be attended during the DLP. Request to delete the above clause.
52 Vol-I -Section - VIII - Special Conditions of Contract (SCC) — Clasue -27.10.b The Tenderer  |We request AEGCL to kindly remove the 20% additional performance guarantee for GIS equipment.
shall furnish performance guarantee for an amount of 20% of the ex-works cost of GIS As per Bid and Corrigendum Issued
equipment(s) for a period of five (5) years to cover the extended defect liability period
53 Vol-I -Section - Il - Bid Data Sheets — Clause No ITB 2.11.1 (xv) iv. Undertaking |We presume that the undertaking is required from manufacturer of GIS during detail engineering. Kindly confirm.
between the GIS Manufacturer and authorised agents in As per Bid
India to provide service facility as per clause V of 4.2.1(c) (Subcontractor-
GIS) of section IV (Evaluation and Qualification requirement)
54 Vol-I -Section - VIII - Special Conditions of Contract (SCC) — SCC Clause No 7.3 The Contractor |Please confirm the said clause is applicable only for Transformers, Reactors & GIS Equipment
agrees to supply spare parts for a period of years: Ten (10) Years.
An undertaking to the effect that the spare parts shall be made available to
AEGCL by the contractor for a period of ten (10) years should be furnished by
the contractor. The undertaking shall be under ought by the contractor executed
through non-judicial stamp paper of Rs. 100/- or above to be notarized in India.
The Contractor shall carry sufficient inventories to ensure an ex-stock supply of Confirm
consumable spares for the Plant. Other spare parts and components shall be supplied as promptly
as possible, but at the most within 6 months of placing the order. In addition, in the event of
termination of the production of spare parts, advance notification will be made to the Employer of
the pending termination, with sufficient time to permit the Employer to procure the needed
requirement. Following such termination, the Contractor will furnish to the extent possible and at
no cost to the Employer the blueprints, drawings and specifications of the spare parts, if
requested.
55 Volume-I, Section VII - General Conditions Of Contract (GCC) — GCC Clause No 41 We request the inclusion of a provision granting the Contractor the right to suspend the Works
SUSPENSION OF WORK BY CONTRACTOR ON EMPLOYERS DEFAULT'S if:
(a) the Employer has failed to pay the Contractor any sum due under the Contract within the specified period, has failed to approve any invoice or
supporting documents without just cause pursuant to the Payment terms to the Contract Agreement, or commits a substantial breach of the
Contract, the Contractor may give a notice to the Employer that requires payment of such sum, requires approval of such invoice or supporting
documents, or specifies the breach and requires the Employer to remedy the same, as the case may be. If the Employer fails to pay such sum
together with such interest, fails to approve such invoice or supporting documents or give its reasons for withholding such approval, or fails to
remedy the breach or take steps to remedy the breach within 14 days after receipt of the Contractor’s notice; or
(b)
the Contractor is unable to carry out any of its obligations under the Contract for any reason attributable to the Employer, including but not limited As per BID
to the Employer’s failure to provide possession of or access to the Site or other areas in accordance with contract, or failure to obtain any
governmental permit necessary for the execution and/or completion of the Facilities,then the Contractor may by 14 days’ notice to the Employer
suspend performance of all or any of its obligations under the Contract, or reduce the rate of progress
If the Contractor’s performance of its obligations is suspended, or the rate of progress is reduced , then the Time for Completion shall be extended
and any and all additional costs or expenses incurred by the Contractor as a result of such suspension or reduction shall be paid by the Employer to
the Contractor in addition to the Contract Price, except in the case of suspension order or reduction in the rate of progress by reason of the
Contractor’s default or breach of the Contract.
56 Volume-l, Section VII - General Conditions of Contract (GCC) — GCC Clause No 14 BOCW We understand that BOCW is applicable only on the Erection contract value. Please confirm.
As per prevailing Laws
Also, please indicate the % of BOCW.
57 General Order of In case of contradictions among BOQ, scope of works & technical specifications, kindly confirm the order of precedence.

Procedence

Refer BoQ




58 Vol-I -Section - Il - Instructions to Bidders (ITB) — Clause No 2.2Bid Security: EMD Bank  [Please provide the Bank details for SFMS confirmation . .
Enclosed with Pre-Bid MoM
Guarantee
59 General In case of discrepancy between Technical Specification, BOQ and Bid Purpose Drawings, kindly confirm the order of precedence to be followed. Refer BoQ
60 BoQ1 -Sr. No.-1: Isolators and accessories as per specification. As per the reference clause,
220kV HDB isolator with 1 ES = 6 sets
220kV HDB isolator without ES = 4 sets
However as per the SLD & Layout,
220kV HDB isolator with 1 ES = 1 set As per BoQ
220kV HDB isolator with 1 ES (Tandem) = 1 set
220kV HDB isolator without ES = 8 sets
Kindly confirm the actual requirement.
61 BoQ1, SI. No. 2.01 The reference clause specifies 7 sets of double tension strings, whereas the actual requirement for 2 lines is only 6 sets. We understand the
additional 1 set is intended as a spare. Kindly confirm. As per BoQ
62 BoQ1, SI. No. 2.02 & Agia 400 kV & 220 kV Switchyard Section A) The reference clause specifies 7 sets of double suspension string, whereas the actual requirement for 2 lines is only 6 sets. We understand the
additional 1 set is intended as a spare. Kindly confirm.
As per BoQ,
B) Additionally, the reference drawing does not indicate any suspension insulator. We are therefore proceeding as per the BOQ. Kindly confirm.
63 BoQ1, SI. No. 2.03 The reference clause specifies 7 sets of double tension strings, whereas the actual requirement for 2 lines is only 6 sets. We understand the As per BoQ
additional 1 set is intended as a spare. Kindly confirm.
64 BoQ1 -Sr. No.-2: & Agia 400 kV & 220 kV Sw.yard Section As per the reference clause,
220kV, 2x120kN double suspension string suitable for Twin ACSR Moose conductor = 43 sets
220kV, 2x160kN double tension string suitable for Twin ACSR Moose conductor = 43 sets
220kV, 4x160kN double tension string suitable for Quad ACSR Moose conductor = 37 sets
However as per the Layout, As per BoQ
220kV, 2x120kN double suspension string suitable for Twin ACSR Moose conductor = 36 sets +1 spare = 37 sets
220kV, 2x160kN double tension string suitable for Twin ACSR Moose conductor = 36 sets +1 spare = 37 sets
220kV, 4x160kN double tension string suitable for Quad ACSR Moose conductor = 42 sets +1 spare = 43 sets
Kindly confirm the actual requirement.
65 Vol-II, Ch-2 Scope of Works, Station Auxiliary SLD, BOQ, Station Transformer ltem Technical Specification specifies 2 x 1000 kVA Station Transformers, whereas the Auxiliary SLD and BOQ indicate 2 x 630 kVA Station Service
Transformers. As per BoQ
Kindly confirm the rating to be considered.
66 BoQ1 - Sr. No. 13.01 & BoQ11 - Sr. No. 9.01 We are not considering any PIR or CSD for 400kV line bay. Kindly confirm. .
As per revised BoQ,
67 Aux SLD - Sub DB requirment Please confirm wheather a spearate Sub DB is required for 220KV voltage level in switch yard kiosk . . . .
During Detailed Engineering
68 FOTE - Requirement BOQ says 2 nos SDH panel for new station and 4 nos DTPC for the existing Rangia station. We understand that Rangia station do have the SDH SDH panel available in Rangia
panel we need to integrate our line DTPC to that. Those 2 new SDH panel will be installed in Agia station itself. Substation. Out of two SDH panel, one
to be installed at Agia and other in
Chapor
69 PLCC PLCC BOQ says 8 LMU . PLCC in Agia and Ragia need to be installed . And the equipments for chaper station we just need to supply as loose item . . .
CHAPTER 2: INFORMATION TO BIDDERS(ITB) During Project Implementation
70 Chapter 29 - PLCC/Communication Kindly clarify whether PLCC system shall be used for Teleprotection only or Teleprotection + Speech communication or Teleprotection + Speech + Teleprotection + Speech + Data
Data communication. communication
71 Vol-II, Scope of Works - Rangia GIS Extension Kindly provide existing GIS OEM make, model at Rangia New (Tamulpur). Hyosung
72 Vol-Il, Scope of Works - Rangia GIS Extension Kindly provide existing GIS Single Line Diagram, General Arrangement Drawing and Gas Compar li drawings to facili . . . .
. . During Detailed Engineering
engineering.
73 General input Kindly provide following existing drawings for the proposed extension area.
1) Existing GIS buidling Earthmat layout
2) Existing GIS building , Relay panle room and AHU room cable trench layout
3) Existing control building layout During Detailed Engineering
4) Existing Lightning Protection (DSLP) Layout of GIS buildings
5) Existing GIS hall illumination layout
6) Visual monitoring system (VMS) layout of GIS building
74 Cable trench Details Kindly confirm whether cable trench is available up to the location of the extension scope. . . . .
During Detailed Engineering
75 Auxiliaries Kindly confirm whether existing 220V and 48V battery & battery charger are sized by considering future extension of bays under presents scope. Existing Battery and Charger are

sufficient for all future extensions.




76 Chapter 15 - SAS Kindly provide existing SAS architecture at Rangia New (Tamulpur) including Gateway make, HMI platform, Ethernet Switch architecture, existing During detail engineering. Gateway
licences and available spare capacity. make is Hitachi.
77 Chapter 14 - Protection Kindly provide make, model, arrangement and available spare capacity of existing Busbar Protection System. During detail engineering. Busbar panel
make is Hitachi. Spare present for all
future extensions.
78 Chapter 29 - Communication Kindly provide existing SDH / FOTE make, model, communication architecture and spare interface availability at Rangia New (Tamulpur). During detail engineering. Existing
FOTE make is Tejas.
79 Existing VMS We have not included any CCTV supply or integration with the existing VMS in our scope. Please confirm. As per BoQ
80 Existing Station Integration Any hardware/software upgrade required in existing SAS, Gateway, HMI, Networking or Busbar Protection System for integration of new bays at No upgradation required. Only
station level shall be treated as extra scope integration as per BoQ.
81 BoQ11, Sl. No. 1.01 The reference clause specifies 7 sets of double tension strings, whereas the actual requirement for 2 lines is only 6 sets. We understand the
additional 1 set is intended as a spare. Kindly confirm. As per BoQ
82 BoQ11, Sl. No. 1.02 and A) The reference clause specifies 7 sets of double suspension string, whereas the actual requirement for 2 lines is only 6 sets. We understand the
RANGIA TAMULPUR SS CHAPAR LINE BAY LAYOUT AND SECTION 31-08-26-Model additional 1 set is intended as a spare. Kindly confirm.
As per BoQ,
B) Additionally, the reference drawing does not indicate any suspension insulator. We are therefore proceeding as per the BOQ. Kindly confirm.
83 General - Auxiliary Supply We understand that the existing ACDB and DCDB have sufficient spare feeders to accommodate the current scope of work. Spare feeder available for current
Kindly confirm the same and provide the locations of the existing ACDB and DCDB. scope. Location shall be shared during
detail engineerin
84 Existing Earthing We understand that the main earth mat (40mm dia MS rod) is already available for the proposed extension bay. Kindly confirm. Earthing equipment included in BoQ.
Earthing shall be done wherever
If yes, please also confirm the existing earth mat spacing. necessary.
85 BOQ_ Sheet BOQS, 6, 8 and 9 S.No.1 — Supply of type tested towers We understand that employer had existing type tested Tower and gantry design.The required basic input like sag-tension, Tower spotting data, GA
drawings, shop drawings and Bill of Materials (BOM) shall be provided by the Client for construction and erection purposes. Kindly Confirm. Confirm
86 "BID VOL-2 TL Portion / Clause-1.1.4 / Page no. -25/134" Please confirm the Number of conductors per phase fro both lines
"BOQ./ BOQ-7" — As per BID VOL-2 TL Portion / Clause-1.1.4 / Page no. -25/134 mentioned as
"NUMBER OF CONDUCTOR PER PHASE -2 " Both TLs shall have quad moose conductor|
i.e., 4 conductors per phase
wherea as in the BOQ7 specified as
NUMBER OF CONDUCTOR PER PHASE - Quad
87 "BID VOL-2 TL Portion / Clause-38.1.8.0 / Page no. -16/134" — as per 15-802-2015, Part 1, sec 1 Please confirm loads on tower need to be considered as per latest addendum of 15:802-2015, Part 1/Sec 1. Confirmed
88 "BID VOL-2 TL Portion / Clause-38.1.5.0 / Page no. -15/134" — Slenderness ratio for members shall| Please confirm Slenderness ratio limit need to be considered as per latest addendum of 15:802.
be computed in accordance with Clause 10 of IS: 802. The limiting
values of L/R shall be as follows:
(a) Leg members, G.W. peak and cross arm lower member: 150 As per latest code
(b) Bracings: 150
(c) Redundant members and those carrying nominal stress: 250
(d) Tension member: 400
89 "BID VOL-2 TL Portion / Clause-40.4.4 / Page no. -51/134" — The special foundations like pile We understand that Pile foundation design is done by client. The detailed pile found design, including design calculati hnical
foundations if required shall also be designed by the Owner based on detailed soil investigation evaluation requirements, and issued-for-construction drawings, shall be provided during the execution stage by the Client. The Contractor's During Detailed Engineering
report .The working drawing of these foundations shall be provided by the Employer to the responsibility shall be limited to the construction of the pile foundations in accordance with the approved drawings and specifications provided.
Contractor during execution stage based on requirements. Please Confirm.
90 "BOQ/BOQ-6 /18" — Insulator As per BOQ requirement only Disc Type of insulator needs to be used, please confirm.

Confirmed




91 BOQ/BOQ-7_S.No 26.1 & BOQ-10_S.No 20 — Providing, driving with hydralic piling rigs with 1. The effort, productivity, equipment selection, and drilling methodology for pile installation vary significantly depending on the encountered
power unit and installing driven cast-in-situ reinforced cement concrete piles of grade M25 strata, such as soil, soft rock, and hard rock. Since the current BOQ provides a single item for pile drilling irrespective of geological conditions, we
including the cost of reinforcement steel, cost of boring with temporary guide casting bentonite  |request you to provide separate BOQ items for drilling in soil, soft rock, and hard rock to facilitate fair valuation of the actual work executed.
solution (length of the pile for payment shall be measured from the Ground Level). The pile top
should be chipped off to remove laitance concrete above cut off level 0.75m from the top of the  |2. Pile reinforcement requirements are highly location-specific and depend on several factors, including soil parameters, tower type, loading
pile (no additional payment shall be done for latience concrete and its removal). The unit rate conditions, and scour depth. As a result, the reinforcement quantity can vary substantially from one location to another and cannot be accurately
should include excavation, dewatering, socketing, anchoring (if required), backfilling, form work for|correlated with the pile length BOQ item. Therefore, we request you to exclude reinforcement from this pile foundation item and provide a
placing plain or reinforced cement concrete, supply & providing MS liner of 8 mm thick (length of |separate BOQ.item for supply, fabrication, and placement of reinforcement steel for piles, with payment based on actual measured quantity in
the liner shall be as per geotechnical report) in piles from the Ground Level, necessary labour, tonnage (MT). During Detailed Engineering. Any changes
materials, plants, tools and tackles and mobilization of piling rig including preparation of work encountered during detialed engineering
space, approach road, dewatering, arrangement of electricity, jungle clearing, earth filling and or during execution of work will be
making all arrangement for completion of the work and construction and supply of all materials & amended as required.
labours of temporary island/platform to faciallitate the construction of foundation including
platform for storage of construction materials such as stone chips, sand, cement, steel
reinforcement bar, mixture machines, tools & plants all foundation materials keeping & mixing.
(Payment will be made as per actual length of the piles executed and rate shall be inclusive of
integrity test on each pile)
92 BOQ/BOQ-7_S.No 27.1 — Design of D/C special suspension tower for river crossing with Quad Please confirm whether AACSR Moose conductor can be adopted for the river crossing locations in lieu of the specified ACSR Moose conductor. The|
ACSR MOOSE conductor, 48 F (steel tube design) OPGW and sheild wire (7/3.66 mm ) alongwith | higher tensile strength and improved strength-to-weight ratio of AACSR conductor may result in reduced conductor sag, thereby enabling
well foundation for D/C special suspension tower for river crossing including geotechnical optimization of tower heights and associated foundation requirements.
investigation, hydrological and hydraulic study of the river, determination of HFL and vetting for
complete job
alongwith As per revised BoQ
Design of D/C Anchor tower with Quad ACSR MOOSE conductor and 48 F (steel tube design)
OPGW and sheild wire (7/3.66 mm ) alongwith foundation for D/C Anchor tower (Design and
vetting)
93 Bramaputra River crossing Special Suspension tower and Anchor Tower — Expected ruling span, |Design details are extracted based on the tower schedule provided. Please confirm the design spans to be considered for the following
wind span and weight span considered for Brahmaputra crossing special towers. transmission line towers:
River Crossing Tower
Wind Span: 1000 m Shall be in the scope of TKC and shall be
Weight Span: 1000 m finalized during detailed engineering
Anchor Tower
Wind Span: 400 m
Weight Span: +600 m /-300 m
94 River crossing BOQ — Bramaputra River crossing Special Suspension tower and Anchor Tower Request to arrange separate BOQ for River crossing towers accessories, hardware fittings, Insulator, OPGW & Earth wire. As per BoQ
95 Bramaputra River crossing Special Suspension tower and Anchor Tower For foundation design requirements, construction methodology, and associated risks for the river crossing section, we request you to provide the
following information for the Brahmaputra River crossing:
Hydraulic study/report indicating:
Design scour depth
High Flood Level (HFL)
Low Water Level
Design discharge/flow rate
Flow velocity Under the scope of TKC.
Navigation requirements
River regime and morphological data, if available
Geotechnical investigation reports, borehole logs, and foundation details of the existing towers located within or adjacent to the proposed crossing
corridor.
The above information is required for tender-stage evaluation of foundation construction methodology, temporary works, construction risks, and
cost assessment.
96 "BOQ/BOQ:-7/ 29.6" — Special Suspension tower - Well Foundation As per BOQ, 14m circular well is provided, as per that we understood well foundation diameter need to consider 14m only. The design of well foundation is under
EPC's scope
97 General — River works and temporary facilities The provision of floating platforms, barges, temporary access roads, construction islands, and other temporary works required for river crossing The quoted rates for the items mentioned

execution shall be under separate BOQ item.

in BOQ for well foundation job shall
include all incidental and miscellaneous
charges.
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421

| Manufacturers/Subcontractor

page 32 of 149 — The manufacturer should have designed, supplied, erected, tested and
commissioned on supply cum erection basis at least 3 (three) nos. GIS installations of 400kV or
above voltage level in India during last

7(seven) years having minimum 5 (five) nos. complete GIS Bays and which should be under

(Certificate of original
customer to be submitted).

satisfactory operation for at least 1 (one) year as on the originally schedule date of tender opening

As GIS OEM responsibility is Supply+ Supervision hence we request you to kindly amend this clause accordingly. (This amendment already made in
Rangia pkg & the copy of same we have enclsoed for your kind reference.

REQUEST FOR AMENDMENT -

The manufacturer should have designed, supplied, erected,tested and commissioned on supply cum supervision (erection, testing and
commissioning) at least 3 (three) nos. GIS installations of 400kV or above voltage level in India during last 7(seven) years having minimum 5 (five)
nos. complete GIS Bays and which should be under satisfactory operation for at least 1 (one) year as on the originally schedule date of tender
opening (Certificate of original

customer to be submitted).

Accepted

99 4.2.1 ©-V Manufacturers/Subcontractor Being the product is established from long hence we rquest you to kindly remove this clause.
page 33 of 149 — The Tenderer shall furnish performance guarantee for an amount of 20% of the
ex-works cost of GIS equipment(s) for a period of five (5) years after completion of the defect
liability period. As per Corrigendum Issued
100 BOQ_84456 — - — Spare part requirement We would like to inform that Spare part requirement is not mentioned in BPS. In case it is required request you to please share the list as part of
As per BoQ
BPS/BOQ.
101 BOQ_84456 — SR.NO 15 — Testing & Maintenance Equipment We understood that Testing & e Equi as i under Sr. No. 15 of the BOQis to be supplied. Further, testing &
i list as d under Sr. No. 16.14 of TS (Chapter 16) is not required for this project.
As per BoQ
Kindly confirm.
102 BOQ_84456 — - — Bus Bar rating Please note that the bus bar rating for the Rangia extension will be considered as per the existing GIS bus 4000A.
803 |3- @ 400 kV, 5000 A, 63 kA-3 sec, metal enclosed SF6 Gas Insulated litemH8Code3 200 Set 0.00
| Switchgear - Bus bar Module each enclosed in bus bar enclosures running
along the lengih ofthe sitchgear o interconnect each of the circuit
il spaccetion i AdetorHodl o ngraon of b e As per revised BoQ
bays with the exiusting GIS alongwith Extension module with all necessary Kindly confirm.
Jarranay the GIS in One & Half Breaker
103 BOQ_84457 — - — CSD Please note that the CSD for the line bay is not mentioned. However mention for the TIE bay. Kindly confirm the scope of supply
1400 ¥ GIS Equipme cification) iome. 1 I
0T - 8400 K. 4005 A 63453 sec et an emwcoget | 200 | Set
002 (3B G000 A 65 A e et encemns S75 e sisied  [femioCodez | 109 ‘ = ‘ As per revised BoQ,
Kindly confirm.
104 Agia 400kV SLD revised 31-08-26-Model — - — BUS VT Please note that in the received SLD, a Bus CVT is indicated. However, as per the standard GIS design, an Inductive Voltage Transformer (IVT) shall
be provided for the GIS scope. CVT has not been considered.
Kindly review and confirm. Accepted
105 Agia 400kV SLD revised 31-08-26-Model — - — Star shown in TIE bay Please note that a star (*) mark is indicated for the CT and CB in the Tie Bay in the received SLD. However, the scope and requirement

corresponding to this indication are not clear.
Kindly clarify the scope and requirement for the CT and CB marked with (*).

Kindly review and confirm.

Refer Chapter 2 " Information to Bidders"
of Volume-Ii




106 Agia 400kV SLD revised 31-08-26-Model — - — CT VT data Please note that, as per the received BOQ and SLD, the CT data is not mentioned for both substations for RANGIA EXTN. We will consider the data
as per the existing GIS data.
Also, for Agia substation, under SoW (Cl 2.6) only CT ratio and Class is mentioned, without other CT parameters. So we will consider paramters as
per CT feasibility.
Below ratio we will consider
Line feeder bay module-3000-2000-1000/1A, (0.2S-PX-PX-PX-PX PX)
ICT bay module-2000-1000-500A/1, (0.25-PX-PX-PX-PX- PX) 6-core
Bus Reactor Bay-2000-1000-500/1A, (0.25-PX-PX-PX-PX PX) 6-core Refer Chapter 2" Information to Bidders"
Tie Bay module- 4000-3000-2000-1000/1A, (0.25-PX-PX PX-PX-PX) 6-core of Volume-Il
The GIS OEM shall submit the detailed CT and VT parameters in the SLD. The GIS OEM can comply only with the specified parameters, subject to
design feasibility. Any changes to the specified parameters shall be subject to design feasibility and may have cost implications, if applicable.
Kindly confirm.
107 TECHNICAL SPECIFICATION FOR GIS — C.116.4.8 The GIS OEM has a standard Design which type tested and supplied to numerous projects, including AEGCL. Also, the elbow design is casted type.
Page no 291/939 — Elbow Single or |Hence, the same type-tested design shall elbow shall be used for this project. .
doible mitered elbows shall be used with bus duct depending on mechanical stress. ¢ v i e As per Type Tested Design
Please accept as per the type-tested design.
108 TECHNICAL SPECIFICATION FOR GIS — C.116.4.14 Please note that the We will provide the Boroscope against this Model FLIR VS80. if there is any specification then kindly provide the same.
Page no 293/939 — Stroboscopic During Detailed Engineering
Stroboscopic port shall also be provided. Kindly confirm.
109 TECHNICAL SPECIFICATION FOR GIS — C.1 16.4.48 The UHF sensor location and quantities are determined during the detail engineering stage. And UHF PD test will be done at the factory. Since the
Page no 299/939 — UHF Sensor However [sensor is already technically verified during the design and testing stages, there is not need for additional sensors at site.
adequacy of number of sensors and their location shall be verified at site as per recommendations During Detailed Engineering
of above CIGRE Document No. 654. In case during site testing, additional UHF sensors are required,|Kindly accept the same.
the same shall also be supplied & installed to complete the technical requirement.
110 TECHNICAL SPECIFICATION FOR GIS — C.1 16.4.4.49 9) We would like to inform you that, the GIB layout is governed by many factors such as site condition, Gas to Air Bushing location, GIS OEM design,
Page no 300/939 — GIB GIS clearances etc. Hence keeping the GIB types to three is not possible. We shall use least number of types as possible for GIB layout.
manufacturer as per their design shall preferably use maximum three standard straight horizontal
outdoor bus duct lengths for entire GIS installation to optimize the spare requirement. we cannot apply using of maximum three standard straight horizontal outdoor bus duct lengths, but we will try to reduce and optimize the GIB During Detailed Engineering
type during the detail engineering stage
Kindly accept the same.
111 TECHNICAL SPECIFICATION FOR GIS — C.1 16.5.15 Please note that, as per the received BOQ and SLD, the PIR requirement is not mentioned; the same shall not be considered in the GIS scope.
Page no 300/939 — PIR requirement Pre
insertion resister: 400 kV circuit breakers for line bay (as per the provisions of bid proposal sheet) |Also, CSD is considered for the transformer bay & Tie bay module as mentioned in the BOQ for the AGIA substation. & for the TIE bay with CSD for
shall be provided with single step pre insertion closing resistors (wherever the requirement of PIR |the RANGIA substation.
is explicitly specified so) to limit the switching surges to a value of less than 2.3 p.u for 400kV. As per BoQ.
Kindly confirm.
112 TECHNICAL SPECIFICATION FOR GIS — C.1 16.4.4.52 XXV) Please note that the CB is type-tested and type test report will submit during detail ing no need of additional data.
Page no 302/939 — Additional CB Data XXV.
Additional CB data to be furnished during detailed engineering :
a) Design data on capabilities of circuit breakers in terms of time and number of operations at
duties ranging from 100 % fault currents to load currents of the lowest possible value without
requiring any maintenance or checks. Kindly accept. As per Type Tested Design
b) Curves supported by test data indicating the opening time under close open operation with
combined variation of trip coil voltage and hydraulic
pressure.
c) Contact Travel: Operating mechanism operating shaft travel and contact
overlap of Circuit Breaker to be provided
113 TECHNICAL SPECIFICATION FOR GIS — C.116.5.1.22.2.1 We would like to inform you that, As per the received documentation we understand that the present scope GIS will be placed in inside GIS hall.

Page no 319/939 — IP 55 Minimum

degree of protection of enclosure of LCC shall be IP55

The mechanism shall be housed in a dust proof cabinet and shall have IP: 55 degree of protection.

The indoor GIS won't be subject to harsh environmental conditions thus we request you to kindly consider IP 44 Rating for OM box and IP 42 for
Lce.

Kindly accept the same,.

As per BID
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TECHNICAL SPECIFICATION FOR GIS — C.116.5.1.14.2.19

The disconnector has mechanical endurance class of M2 and electrical endurance class is not applicable.

Page no 310/939 — Endurance Class DS The As per Type Tested Design
mechanical endurance class shall be M2 as per |EC for 400kV, 220 Kindly accept the same.
kV and 132kV disconnectors. Electrical endurance class shall be E2.
115 TECHNICAL SPECIFICATION FOR GIS — C.1 16.5.1.15.10 We would like to inform you that, Our Maintenance earthing switch is type test for electrical endurance class of EO as per IEC 62271-102.
Page no 311/939 — Endurance Class ES The
safety grounding switches shall conform to the requirements of IEC- Kindly accept the same. As per Type Tested Design
62271- 102 and shall have electrical endurance class: E2 & shall have mechanical endurance class
M2 for 400 kV/220/132 kV voltage level..
116 TECHNICAL SPECIFICATION FOR GIS — C.1 16.5.1.13 We would like to inform you that our fast-acting earthing switch is type-tested for Class B electrical endurance class E1 & mechanical endurance
Page no 312/939 — Endurance Class HES These shall [class M1 as per IEC 62271-102. As per Type Tested Design
confirm to class F and electrical end class E2 and h | endurance class M2.
Kindly accept the same.
117 TECHNICAL SPECIFICATION FOR GIS — C.116.7.6 The GIS offered is fully type tested and is compliant with the IEC requirements, hence additional calculations and design review is not envisaged.
Page no 326/939 — - The scope
of such a design review shall at least include the following:
24. Proper Inter.faclng of High volt.age. test b.ushlng. During Detailed Engineering
25. TEV calculation for proper designing of insulators and
bushings.
26. Ferro Resonance test report for GIS VT
27. Calculation of thermal expansion due to temperature rise in GIS.

118 General — - — Welded Enclosure We Would like to inform you that, some of our component such as CB, Main bus, GIB shall be applied with welded enclosure.

It was type tested as per IEC for welded enclosure, hence re type test is not envisaged. As per Type Tested Design
Kindly accept the type tested design.

119 General — - — Shutdown During extension of GIS, either one busbar or both the busbar need to take shutdown depending on the existing GIS gas single line diagram.

Kindly confirm the same. During Project Implementation

120 General — - — GIB length inside GIS hall We proposed the SLD, Layout based on inputs received from Client. In case there is any change in client input (Column position, Orientation & Bay
Sequence etc.) may affect the GIB length inside the building, during detail engineering the additional differential price due to this change shall be
chargeable basis.

. N . B L . . . As per BoQ.
Along with that, Exact GIB route is not known additional costs may be requested if the number of bending increases in future detailed design.
Kindly accept the same.
121 General — - — GD monitoring for the online gas pressure monitoring, please accept the following points of our proposed system.
1) Hyosung will only supply transducers (i.e., hybrid gas density monitor), and its connections will be extended till the LCC panel, where provision
for further integration will be provided.
2) hybrid GDs will have analog output (6.5-20mA).
3) The scope of supply, installation, and integration of transducers with SCADA/SAS/HMI panel will be part of EPC contractor's scope.
Accepted
Kindly accept the same.

122 Bid Volume-Il, Site Visit As per site visit it was noticed that area of proposed 400 KV switchyard is down compared to the adjacent NH and existing 220 KV switchyard. . . . .

N During Detailed Engineering
Request you to please share the FGL of the proposed 400 KV switchyard.

123 Bid Volume-Il, Site Clearance including necessary excavation As per site visit it was noticed that there are plenty numbers of staff quarters and unused part of Transformers and oil drums present at site. We .
understand same to be dismantled or removed for construction of proposed 400 KV switchyard. Please clarify whether the dismantled items to be As_per BID and BoQ, All serviceable
handed over to AEGCL or to be disposed as scrap by the contractor. mater{als tobe handfd over to‘AEGCL and

unserviceable materials to be disposed off.

124 Bid Volume-Il, Site Visit As per site visit we have noticed that there is an existing fencing available between the existing 220 KV switchyard and proposed 400 KV switchyard | Any dismantling required will be inclusive
and the same has been shown in the proposed master plan also. Please clarify whether the same to be dismantled or not. in site clearance

125 Bid Volume-l, Site Visit Please share the soil test report of proposed 400 KV switchyard. Uploaded with Pre Bid MoM

126 Bid Volume-Il, Pile foundation As per civil technical specification steel liner to be used for pile foundation. Please clarify whether temporary liner or permanent liner to be used. . . . .

) ) During Detailed Engineering
Also please clarify the length of the steel liner.

127 Bid Volume-I, Pile foundation Please share specific pile foundation drawings for building and transformers. In the design scope of EPC

128 BoQ, Rail cum road for Transformer and Reactor Request you to please add one line item for rail cum road of Transformer and Reactor. Please refer revised BoQ

129 BOQ S| No. 10.01, Water Supply Work The item description of the SI No. is hidden and cannot be visible. Request you to please share the editable version of the BOQ for our reference _
only. E-Tender Portal Guidelines

130 BOQ Sl No. 12, Cable Trench and Culvert Request you to please share the drawing of culverts In the design scope of EPC
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BOQ S| No. 12.12, Sump Pit with Electric Pump Set

Request you to please share the drawing of sump pit

In the design scope of EPC

132

BOQ Sl No. 13, Main and switchyard gate

Request you to please share the drawing of main and switchyard gate.

During Detailed Engineering

133

Bid Volume-ll, Site Visit

Please share the soil test report of existing 400 KV switchyard at Rangia.

Uploaded with Pre Bid Queries

134

Bid Volume-lIl, Site Visit

Please share the following drawings of existing 400 KV switchyard at Rangia required for estimation
i. Existing layout plan

ii. Existing earthing layout.

iii. Existing cable trench layout.

iv. Existing busduct layout.

v. Existing indoor panel arrangement layout.

vi. Existing DSLP drawing.

During Detailed Engineering
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Bid Volume-ll, Site Visit

As per site visit we understand that yard PCC and gravel spreading to be done for outdoor switchyard. Same is not appearing the BOQ. Request you
to please add one separate line item for Yard PCC and gravel spreading.

As per Revised BoQ

136

Bid Volume-lIl, Site Visit

As per site visit we understand that spare feeders in existing ACDB and DCDB are already available for the present scope of work. Please confirm.

Spare Feeders available in existing ACDB
and DCDB

137

Bid Volume-ll, Site Visit

As per site visit we understand existing GIS is of Hyosung make. Request you to please share the following drawings for estimation purpose:
i. GIS plan and section drawing

ii. GTP

iii. Gas SLD

iv. Bus duct drawing

V. SF6 to air bushing drawing

vi. Earthing drawing of GIS

vii. Indoor cable trench drawing

During Detailed Engineering

138

Bid Volume-ll, Site Visit

As per site visit we understand existing CRP & SAS is of Hitachi make. Request you to please share the following drawings for estimation purpose:
i. Panel wise detail drawing

ii. Scheme

iii. SAS Architecture

During Detailed Engineering
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Payment Terms, Supply of Goods Portion

Interest Free Advance: Ten percent {10%} of the Ex-works price component of Main

Equip Materials (including Mand: y Spares) shall be paid as an interest free initial advance after
signing the Contract Agreement and on submission of:

(a) Proforma invoice(s},

(b) Advance Payment Security for 100% (one hundred percent) of the amount of Advance,

(c) Performance Securities in line with GCC & sec and

(d) Detailed PERT Network/Bar chart and its approval by the Employer.

Interest free Engineering Advance: Further advance of ten percent {10%} of the Ex-works price
component of Main i /Materials (including Mand: y Spares) shall be paid as an interest-free
interim advance on:

a) Approval of all designs, drawings & guaranteed technical particulars as identified in Technical
Specifications, Volume-Il of the Bidding Documents.

b) Approval of all quality plans and sub-vendor list.

c) Approval of type test reports in case type tests are not required to be repeated.

d) Detailed invoice

e) Submission of an unconditional & irrevocable Payment Security in favour of the Employer for 100%
(one hundred percent) of the amount of Interim Engineering Advance as per Bidding Documents.

As per Bid and Corrigendum Issued




140 Payment Terms, Supply of Goods Portion Progressive Payment:
Fifty percent (50%} of the Ex-Works price component of Main Equipment/Materials (including
Mandatory Spares) shall be paid progressively on submission of documents indicated hereinunder:
(a) Evid of di h {Consi Note - (R/R or L/R)} along with Ewaybill wherever applicable)]
(b) Contractor's GST invoice, claim & packing list identifying contents of each shipment.
(c) Marine Cargo Policy/Transit Insurance policy/certificate along with premium paid certificates /
receipts
(d) Manufacturer's/Contractor's guarantee certificate of Quality.
(e) Material Inspection Clearance Certificate (MICC) for despatch issued by the Employer's
representative and the Contractor's factory inspection report.
(f) Test certificate . .
o B . L As per Bid and Corrigendum Issued
(g) Submission of CPGs, if any, as per Technical Specifications
(h) Submission of
(i) Authorization certificate issued by domestic manufacturer for selling Domestically
Manufactured Iron & Steel Products, if applicable; and
(ii) Affidavit of Self certification regarding Domestic Value Addition in Iron & Steel Products; in
line with GCC.
Twenty Percent (20%} of the Ex-works price of Main i / materials (excludil datory
Spares) shall be paid on receipt and storage at site and on physical verification and furnishing of
necessary certificate by Employer's representative. However, for Mandatory Spares, balance thirty
Percent (30%) payment of the Ex-works price component shall be released on receipt & storage of the
same at site, physical verification and taking over by the Employer's representative.
141 Payment Terms, Supply of Goods Portion Final Payment
Balance 10% (Ten Percent) of the Ex-works price of Main i Materials ludil
Mandatory Spares) shall be paid as per the following:
a) 5% (Five Percent) on Successful completion of erection, testing and commissioning of individual bays. . .
As per Bid and Corrigendum Issued
b) 5% (Five Percent) on proof of submission of required number of reproducibles, 0&M Manuals,
approved drawings, data sheets, test report, hlets and Is of Jatory spares,
i & testing i and on | c letion of erection, testing and commissioning
of all bays and issuance of Taking Over Certificate.
142 Payment Terms, Supply of Services Portion

Inland Transportation, In-transit insurance, Loading & unloading Charges

Inland transportation and In-transit insurance charges shall be paid to the Contractor on pro-rata basis,
as per the unit rates indicated in the Contract Agreement, after receipt of materials/items at site and

on presentation of the Bill of supply or any other documents prescribed under GST Law along with
supporting documents by the Contractor. However, these charges will be subject to a limitation that
the aggregate of all invoices does not exceed the total amount indicated in the Contract Agreement. It
is the Employer's understanding that as per extant provisions, on the charges for supply of services
related to Inland transportation, In-transit insurance, loading and unloading by the Contractor to the
Employer, GST is not payable. The Contractor is, however, advised to check the position from their own
sources. If payable, the same shall be to the Contractor's account and Employer shall not reimburse any
GST on this account.

As per Bid and Corrigendum Issued




143 Payment Terms, Supply of Goods Portion 1.3 Supply of Services Portion: Price Component for Installation (including Civil Works)
A. Interest Free Advance Ten percent (10%):
A.1 1st Instalment: 5% (five percent) of the total Installation price component shall be paid as an
interest free advance on submission of
(a) Proforma invoice(s),
(b) Establishment of Contractor's site offices for preparatory to mobilisation for Installation
establishment,
(c) Advance Payment Security for [{100% (one hundred percent) of the amount of Advance} Plus
{amount of GST reimbursable on Advance as per the Proforma invoice}] in line with GCC and (d) As per Bid and Corrigendum Issued
Performance Securities in line with GCC & SCC.
A.2 2nd InstalmentAA~: 5% (five percent) of the total Installation price component shall be paid as an
interest free advance subject to time-based recovery on submission of
(a) Proforma invoice(s),
(b) On start of equipment erection,
(c) Advance Payment Security for [{100% (one hundred percent) of the amount of Advance} Plus
{amount of GST reimbursable on Advance as per the Proforma invoice}] in line with GCC,
(d) A declaration by the Contractor stating that 1st Installation (5%) of advance has been utilized against
the mobilization works for the subject contract.

144 Payment Terms, Supply of Goods Portion Progressive Payment
Seventy percent (70%) shall be paid on completion the each of the items of Erection activity and
on successful completion of quality check point involved in Installation, submission of Erection all
Risk/Contractor All Risk insurance policy/certificate, Workmen Compensation policy/certificate along
with premium paid certificates/receipts, submission of the details of items, components, raw materials, As per Bid and Corrigendum Issued
services etc. and on submission of GST invoice.
Ten Percent (10%) of Price Comp for ion shall be paid bay-wise on physical
construction of individual bay including liquidation of defects/deficiencies on the Sub-station bay and
certification of the same by Employer's rep ive and on suk of GST invoice.

145 Payment Terms, Supply of Goods Portion Final Payment
Final Ten Percent (10%) payment shall be made as follow:
5% (Five Percent) of the Installation price component shall be paid on commissioning of individual bay As per Bid and Corrigendum Issued
and complete supply of Mandatory spares.
Balance 5% (Five Percent) of the Installation price component shall be paid on commissioning of all
bays and issuance of Taking Over Certificate.

146 Payment Terms- Transmission Line Portion Payment Term - Transmission Line Portion

Supply of Goods Portion

A. Interest Free Advance: Ten percent (10%) of the total Ex-works price component of Tower/ Tower
Parts (including Bolts & Nuts) and all other materials shall be paid as an interest free initial advance
after signing the Contract Agreement and on submission of:

(a) Proforma invoice(s),

(b) Advance Payment Security for 100% (one hundred percent) of the amount of Advance
(c) Performance Securities in line with GCC & SCC and
(d) Detailed PERT Network/Bar chart and its approval by the Employer.

As per Bid and Corrigendum Issued
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Payment Terms- Transmission Line Portion

Progressive Payment

Sixty percent (60%) of the Ex-Works price component for Tower/ Tower Parts (including Bolts &

Nuts) excluding all other materials shall be paid on successful completion of inspection and testing of the
materials/items and on submission of documents indicated hereinunder:

Evidence of dispatch {Consignment Note (R/R or L/R) along with E-waybill (wherever applicable)}
Contractor's GST invoice, claim & packing list identifying contents of each shipment.

Marine Cargo Policy/Transit Insurance policy/certificate along with premium paid
certificates/receipts

Manufacturer's/Contractor's guarantee certificate of Quality.Material Inspection Clearance Certificate (MICC) for despatch issued by the
Employer's

representative and the Contractor's factory inspection report.

Test certificate

Submission of Authorization certificate issued by domestic manufacturer for selling Domestically
Manufactured Iron & Steel Products, if applicable.

The payment of fabricated tower parts/towers shall, however, be made on completed tower basis on
certification by the Employer.

Eighty percent (80%) of the Ex-works price component of all items, excluding that of tower
parts/tower including Bolts & Nuts, shall be paid on dispatch of the same and on submission of the
documents indicated under Clause 1.1 (B) (B.1) above.

Twenty percent (20%) of the Ex-works price component for the tower parts/tower (including

Bolts & Nuts) excluding all other materials shall be paid on completion of erection of complete
tower and furnishing of necessary certificate by Employer's representative.

As per Bid and Corrigendum Issued

148

Payment Terms- Transmission Line Portion

Final Payment

The balance ten percent (10%) of the Ex-works price component for Tower/ Tower Parts (including
Bolts & Nuts)/ Pole Structures excluding all other materials shall be paid on quarterly basis on
erection and liquidation of defects/deficiencies of corresponding erected towers/ Pole Structures
on prorata basis and on submission of an unconditional & irrevocable Bank Guarantee/ Insurance
Surety Bond for amount paid so that Bank Guarantee available with the Employer is of cumulative
value of amount paid on this account, initially valid till scheduled date of completion of testing &

cc issioning of the tr ission line and its taking over by the Employer and shall be extended
from time to time till the actual date of successful completion of testing & commissioning of line
and its taking over by the Employer.

The balance 10% (ten percent) of the Ex-works price component of all the other materials other
than Tower/ Tower Parts/ Pole Structures (including Bolts & Nuts) shall be paid pro-rata on receipt
of Items at site and on submission of invoice supported by the Material Acceptance Certificate
issued by the Employer's representative.

As per Bid and Corrigendum Issued

149

Payment Terms- Transmission Line Portion

Inland Transportation, In-transit insurance, Loading & unloading Charges

Inland transportation and In-transit insurance charges shall be paid to the Contractor on pro-rata
basis, as per the unit rates indicated in the Contract Agreement, after receipt of materials/items
at site and on presentation of the Bill of supply or any other documents prescribed under GST Law
along with supporting documents by the Contractor.1.2

As per Bid and Corrigendum Issued

150

Payment Terms- Transmission Line Portion

Supply of Services Portion: Price Component for Installation (including Civil Works)

A. Survey
Payment for survey shall be paid on pro-rata basis on completion of survey and approval of the
same by the Employer.

As per Bid and Corrigendum Issued
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Payment Terms- Transmission Line Portion

Establishment of Contractor's site offices for preparatory to mobilization for Installation
establishment,

Interest Free Advance Ten percent (10%):

1 Installment: 5% (five percent) of the total Installation price component (excluding the price
component for survey) shall be paid as an interest free advance on submission of:

Advance Payment Security for [{100% (one hundred percent) of the amount of Advance}
Plus {amount of GST reimbursable on Advance}] in line with GCC and

Performance Securities in line with GCC & SCC

2nd Installment of 05% (Five percent): 5% (five percent) of the total Installation price component
(excluding the price component for survey) shall be paid as an interest free advance on
commencement of stringing activities & certification of the same by Project Manager and on
submission of:

Proforma invoice(s),

Advance Payment Security for [100% (one hundred percent)] of the amount of Advance}
Plus {amount of GST reimbursable on Advance}] in line with GCC and

Performance Securities in line with GCC & SCC

A declaration by the contractor stating that 1" Installment (5%) of advance has been
utilized against the mobilization works for the subject contract.

As per Bid and Corrigendum Issued
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Payment Terms- Transmission Line Portion

Progressive Payment

Sixty Eight percent (70%) shall be paid on completion of the each of the items of Erection activity
and on successful completion of quality check point involved in Installation and certification by
Employer's representative and on submission of GST invoice.

Ten percent (10%) of total Installation price component shall be paid in three equal parts, each on
physical construction of 1/3" of the Tr ission Line section including liquidation of
defects/deficiencies on the line section and certification of the same by Employer's representative
and on submission of GST invoice.

Final Payment

5% (five percent) of the erection price component shall be paid after successful commissioning of
the transmission line.

5% (five percent) of the erection price component shall be paid after issuance of Taking Over
Certificate.

As per Bid and Corrigendum Issued

153

Method of Payment

Payment Procedure

Method of Payment

The Employer shall make payments promptly within thirty (30) days of submission of an invoice/claim
by the Contractor, complete in all respects and supported by the requisite documents and fulfilment of
stipulated conditions, if any.

Delayed Payment

In the event that the Employer fails to make any payment on its respective due date, the Employer shall

pay interest to the Contractor. Interest rate shall be one-year MCLR (One Year Tenor Rate p.a.)
published by State Bank of India prevailing as on the date.

As per Bid and Corrigendum Issued
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Price Adjustment / Price Variation

(Refer Corrigendum lil)
1. Applicability

Prices payable to the Contractor under the Contract shall be subject to price
adjustment during the contractual delivery period to reflect changes in the
cost of specified material components.

Price variation (PV) shall be applicable only to the following Plant and
Equipment supplied under the Contract:

a) Power Transformers with OLTC and oil only, excluding accessories such as
bushings, clamps, connectors, relays, etc.; Iltem no. 16.07 of BoQ1

b) Reactors and oil only, excluding accessories such as bushings, clamps,
connectors, relays, etc.; ltem No. 17.07 of BoQ1

¢) Cables, both PVC and XLPE; Item No. 21, 22 of BoQ1, Item No. 11, 12 of
BoQ11

d) Tower Structures; Item No. 1 of BoQ5, Item No. 1 of BoQS8,

e) Conductors. [tem No. 3.02, 3.03 of BoQ1, Item No; 7.1 and 7.2 in BoQb5, Item
No. 7 of BoQ8, Item No. 2.07 of BoQ11

2. Basis of Price Variation

Price Variation shall be calculated in accordance with the applicable IEEMA
Price Variation Formula and the monthly indices published by IEEMA.

The applicable IEEMA circulars and price indices shall be used for determining

the relevant indices for Price Variation. The IEEMA circulars are available at
https://ieema.org/about-ieema/services/pv-clauses-prices-indices/

Base Date and Applicable Date

The Base Date for the purpose of Price Variation shall be the date
corresponding to the applicable indices prevailing 30 days prior to the date
of Bid Opening.

The Applicable Date shall be the date corresponding to the applicable indices
prevailing 60 days prior to the date of Final Inspection or the date of the
Joint Measurement Sheet, as applicable.



3. Period of Applicability
Price Variation shall be applicable only during the contractual delivery period.

No positive Price Variation shall be payable for any period of delay attributable
to the Contractor. However, where there is a decrease in the applicable
prices/indices during such Contractor-attributable delay period, the
corresponding negative Price Variation shall be applicable and recoverable by
AEGCL.

In no case, positive Price Variation will be allowed beyond the original
contractual delivery/closing date.

4. Non-Publication of Indices
In the event that an applicable IEEMA index for a particular month has not
been published, the latest index published immediately prior to that month
shall be considered for the purpose of calculating Price Variation.

5. Positive and Negative Price Variation

Where the calculated Price Variation is positive, the admissible amount shall
be payable by AEGCL to the Contractor, subject to the maximum ceiling
specified below.

Where the calculated Price Variation is negative, the corresponding amount
shall be recovered by AEGCL from the Contractor.

6. Ceiling on Positive Price Variation

Positive Price Variation shall be allowed up to a maximum of 10% of the
quoted rate of the respective eligible item.

No ceiling shall apply to negative Price Variation.

7. Components Not Eligible for Price Variation
No Price Variation shall be payable on the following:

a) Freight and Insurance components of FOR Destination prices;

b) Installation and Services;

c) Freight and Insurance;

d) Civil Construction works;

e) Civil Supplies except items mentioned above ;

f) Any item or component not specifically identified as eligible for Price



Variation under this Contract; and
g) The portion of the Contract price paid to the Contractor as advance
payment.

8. Submission of Price Variation Bills

The Contractor shall submit Price Variation bills, whether positive or negative,
along with the relevant supporting documents for verification and
payment/recovery.

The documents shall include, as applicable:

a) Relevant IEEMA circulars and published indices;

b) Price Variation calculation sheet;

¢) Sheet generated through the IEEMA Online PV Calculator; and

d) Any other supporting documents required to substantiate the Price
Variation claim.

9. Discontinuation of IEEMA Online PV Calculator

In the event that IEEMA discontinues the IEEMA Online PV Calculator, the
Contractor shall submit the Price Variation calculation along with duly
notarized copies of the relevant IEEMA circulars, applicable indices, calculation
sheets, and other supporting documents along with the respective invoice.

10. Currency

All quoted rates and Price Variation calculations under the Contract shall be in
Indian Rupees (INR).

11. General

Price Variation shall be calculated strictly in accordance with the applicable
IEEMA Price Variation Formula, the relevant IEEMA monthly indices, and the
provisions of this Contract. No Price Variation shall be admissible for any item,
component, period, or circumstance not specifically covered under these
provisions.
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Client: Assam Electricity Grid Corporation Limited.
Project: Geo Technical Investigation Report for up gradation of Existing 220/132kV
Agia Grid Substation to 400/220kV Grid Substation for Evacuation of Power from
3200 MW Chapar Thermal Power Plant.

1

A) BY BORING METHOD
A.1.0 INTRODUCTION:

The Geo Technical Investigation Report for up gradation of existing 220/132kV Agia
Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200
MW Chapar Thermal Power Plant has been awarded to P K Dutta& Co. Naihati, WB
by Assam Electricity Grid Corporation Limited. Field Soil Exploration of bore holes ,
conducting of Plate Load Tests, California bearing Ratio and Proctor density test
have been completed during 03.08.2026 to 15.08.2026.

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

A.2.0 FIELD INVESTIGATION:
A.2.1 GENERAL:

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

Q)

Bore |Terminating GPS Date Date
Hole Depth of of
No. (m) LONGITUDE | LATITUDE | commencement| Completion

BH-1 15.00 90°33'53.8"| 26°05'46.1' 08.08.2026 0220836
BH-2 15.00 90°33'55.4" 26°05'46.2" 09.08.2026 12086
BH-3 15.00 90°33'56.4"| 26°05'47.7[' 15.08.2026 12086
BH-4 15.00 90°33'58.2" 26°05'50.4" 13.08.2026 14.08.2024
BH-5 15.00 90°33'54.8" 26°05'44.5" 10.08.2026 11.08.2024
BH-6 15.00 90°33'57.9" 26°05'45.3" 11.08.2026 12.08.2026
BH-7 15.00 90°33'59.7" 26°05'47.0] 12.08.2026 13.08.202
BH-8 15.00 90°33'59.2" | 26°05'43.8" 07.08.2026 08.08.2026
BH-9 15.00 90°34'01.2" | 26°05'45.9" 05.08.2026 06.08.2026
BH-10 15.00 90°34'01.5" | 26°05'48.8" 06.08.2026 07.08.2026
BH-11 15.00 90°34'06.8" | 26°05'46.1" 04.08.2026 05.08.2026
BH-12 15.00 90°34'06.7" | 26°05'48.1" 03.08.2026 03.08.2026

Submitted ByP K Dutta & Co.

Page 2



Client: Assam Electricity Grid Corporation Limited.
Project: Geo Technical Investigation Report for up gradation of Existing 220/132kV
Agia Grid Substation to 400/220kV Grid Substation for Evacuation of Power from
3200 MW Chapar Thermal Power Plant

3

A.2.2 BORING/SAMPLING:

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

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

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

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

A.2.3 STANDARD PENETRATION TEST (SPT):

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

Followings are the corrections on SPT values in cohesion-less soil:
1. Due to overburden: N value for cohesion-less soil shall be corrected for
overburden as per Fig. 1 of IS: 2131 (N”).
2. Due to Dilatancy: The values corrected for overburden shall be corrected for
dilatancy if the stratum consists of fine sand and silt below water table for values
of N’ greater than 15, as under (N”): N” = 15+0.5*%(N’-15)

Submitted By P K Dutta & Co.
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Typical calculation for N value correction.:

BH No.-1: 10.00m to 10.45m. Field N = 24. Water table: 3.35

Effective OVP at the average depth: = 1.21 Kg/cn?’.

From Fig 1. of IS: 2131, correction factor = 0.94

So corrected SPT value for overburden, N’ = 0.94x24= 22.56
Dilatancy(N”)=15+0.5(22.56-15) = 18.78

Corrected SPT value=19

Same calculation will be valid for other N values in sandy layer. All the correction in
detail is presented in a tabular form below.
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A.2.4 MEASUREMENT OF WATER TABLE:

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

Depth of
BH No. D((;P;;h GW’¥ below | Commenced on Completed on
EGL (m)
BH-1 15.00 3.35 08.08.2026 09.08.2026
BH-2 15.00 2.70 09.08.2026 10.08.2026
BH-3 15.00 2.80 15.08.2026 15.08.2026
BH-4 15.00 3.80 13.08.2026 14.08.2026
BH-5 15.00 2.70 10.08.2026 11.08.2026
BH-6 15.00 3.20 11.08.2026 12.08.2026
BH-7 15.00 3.40 12.08.2026 13.08.2026
BH-8 15.00 3.65 07.08.2026 08.08.2026
BH-9 15.00 3.40 05.08.2026 06.08.2026
BH-10 | 15.00 3.60 06.08.2026 07.08.2026
BH-11 | 15.00 3.50 04.08.2026 05.08.2026
BH-12 | 15.00 3.60 03.08.2026 03.08.2026
Note: GWT=Ground Water Table, EGL=Existing Ground Level

A.2.5 ROTARY CORE DRILLING:

Conventional diamond core drilling equipment was used for drilling vertical holes up
to specified depth at each location. Rotary core drilling in rock was carried out
according to IS 1892-1979. This drilling technique was regarded as the most
satisfactory method of assessing the character of rock formations, which lie at depth
below the ground surface. Specimens of rock in the form of cylindrical cores were
recovered from the drill hole by means of a core barrel. Double barrel technique was
adopted according to field condition. The core barrel was provided at its lower end
with a detachable shoe or core bit, which is of diamond. All rotary core bits were of
NX (75mm) size.
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A.3.0LABORATORY TESTING:

For proper identification and classification of tlseb-surface and for deriving
adequate information regarding its relevant physiod geotechnical properties at the
site under investigation, the following laboratéegts were conducted on the soil and
rock samples collected from the bore holes:

For Soil Samples:

. Grain size analysis (Sieve as well as Hydroneter
. Liquid Limit & Plastic Limit.

. Natural Moisture Content.

. Specific Gravity.

. Bulk & Dry Density.

. Triaxial Shear Test (UU)

. Unconfined Compressive Test (UC)

. Direct Shear Test (DS)

. Consolidation TestDedometer test or a One-dimensional compression test.)
10. Proctor Density

11. CBR

12. Free Swell Index

13. Relative Density

14. Chemical Analysis

O©CO~NOUILE, WNBE

For Water Samples:

1. Chemical Analysis

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

A.4.0 SUBSOIL PROFILE & ENGINEERING PROPERTIES:
4.1. BH-1:

STRATUM-I:-

The properties of the layer are as follows:

Description:

This layer consists of “Stiff consistency, brownishreddish grey clayey sand mixed
with kankars & gravels.” Depth of this layer is Omd. No SPT & UDS value is
encountered in this layer. This layer is layinggaEGL and continues up to 0.50m.

Submitted ByP K Dutta & Co.
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STRATUM-II:-
The properties of the layer are as follows:

Description:

This layer consists of “Stiff consistency, brownighreddish grey silty clay mixed
with sand & kankars.” Depth of this layer is 4.50average Field “N” value of this
layer is 12. This layer is laying after 0.50m aodtnues up to 5.00m.

Physical properties Liquid limit % 47.00 Shear strength

Gravel % | 4 Plastic limit % 25.00 Type of Test

Sand % 8 Pl 22.00 ucC

Silt % | 39 Bulk density g/lcc | 1.88 C kg/cm? | 0.39

Clay % | 49 Dry density g/lcc | 1.44 1] ° 0

Classification NMC % 30.50 Consolidation

IS Classification Cl Sp. Gr. 2.68 M, m?/t 0.0039
Free swell Index | % 40.00

STRATUM-III:-

The properties of the layer are as follows:

Description:

This layer consists of “Stiff, brownish grey, sarday.” Depth of this layer is 2.00m.
Field “N” value of this layer is 8. This layer igyling after 5.00m and continues up to
7.00m.

Physical properties Liquid limit % 34.00 Shear strength

Gravel % 0 Plastic limit % 19.00 Type of Test

Sand % 23 Pl 15.00 (Triaxial Shear Test)

Silt % | 35 Bulk density glcc | 1.86 C kg/cm? 0.22
Clay % 42 Dry density g/lcc | 1.54 10/] ° 5
Classification NMC % 21.00 Consolidation

IS Classification CL Sp. Gr. 2.63 M, m?/t 0.0021
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Page 9



Client: Assam Electricity Grid Corporation Limited.
Project: Geo Technical Investigation Report for up gradatbixisting 220/132kV
Agia Grid Substation to 400/220kV Grid SubstationEvacuation of Power from
3200 MW Chapar Thermal Power Plant

10

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

Description:

This layer consists of “Loose to medium, brownis@ygsilty sand with mica.” Depth
of this layer is 5.00m. Average Field “N” valuetbis layer is 16. This layer is laying
after 7.00m and continues up to 12.00m.

Physical properties Liquid limit % NP Shear strength

Gravel % 0 Plastic limit % NP Type of Test

Sand % 60 Pl NP (Direct-Shear Test)

Silt % | 31 Bulk density glcc | 1.86 C kg/cm? 0.00
Clay % 9 Dry density g/lcc | 1.63 ] ° 22
Classification NMC % 14.40 Consolidation

IS Classification SM Sp. Gr. 2.64 M, mt | -
STRATUM-V:-

The properties of the layer are as follows:

Description:

This layer consists of “Medium to dense, brownisbygsilty sand with mica.” Depth
of this layer is 3.00m. Average Field “N” valuetbis layer is 39. This layer is laying
after 12.00m and continues up to its terminatigpthl€15.00m).

Physical properties Liquid limit % NP Shear strength

Gravel % 0 Plastic limit % NP Type of Test

Sand % 68 PI NP DS (Direct-Shear Test)

Silt % | 29 Bulk density glcc | 1.87 C kg/cm? 0.00
Clay % 3 Dry density g/cc - %] ° 29
Classification NMC % - Consolidation

IS Classification SM Sp. Gr. 2.65 M, mit | -
4.2. BH-2:

STRATUM-I|:-

The properties of the layer are as follows:

Description:

This layer consists of “Stiff consistency, brownighreddish grey silty clay mixed
with sand & kankars.” Depth of this layer is 5.00average Field “N” value of this
layer is 11. This layer is laying after EGL and toues up to 5.00m.
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Physical properties Liquid limit % 44.25 Shear strength
Gravel % | 4 Plastic limit % 18.25 Type of Test
Sand % | 10 PI 26.00 uc
Silt % | 37 Bulk density glcc | 1.87 C kg/cm? 0.37
Clay % | 49 Dry density glcc 1.43 /] ° 0
Classification NMC % 30.83 Consolidation
IS Classification Cl Sp. Gr. 2.69 M, m/t 0.0038
Free swell Index | % 39.00

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

Description:

This layer consists of “Stiff consistency, brownigtey sandy clay.” Depth of this
layer is 2.00m. Field “N” value of this layer is Bhis layer is laying after 5.00m and
continues up to 7.00m.

Physical properties Liquid limit % 35.50 Shear strength

Gravel % 0 Plastic limit % 21.00 Type of Test

Sand % | 27 Pl 14.50 UU (Triaxial Shear Test)
Silt % | 30 Bulk density glcc | 1.85 C kg/lcm® | 0.25
Clay % | 43 Dry density g/lcc | 1.55 %] ° 4
Classification NMC % 19.00 Consolidation

IS Classification | CI Sp. Gr. 2.65 My m°/t 0.0022
STRATUM-III:-

The properties of the layer are as follows:

Description:

This layer consists of “Loose to medium, brownis@ygsilty sand with mica.” Depth
of this layer is 5.00m. Average Field “N” valuetbis layer is 16. This layer is laying
after 7.00m and continues up to 12.00m.
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Physical properties Liquid limit % NP Shear strength
Gravel % 0 Plastic limit % NP Type of Test
Sand % | 68 Pl NP DS (Direct-Shear Test)
Silt % | 27 Bulk density | g/cc | 1.85 C kg/lcm? | 0.00
Clay % 5 Dry density g/lcc | 1.63 /] ° 24
Classification NMC % 13.50 Consolidation
IS Classification SM Sp. Gr. 2.65 M, m7ft | -

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

Description:

This layer consists of “Medium to dense, brownisbygsilty sand with mica.” Depth
of this layer is 3.00m. Average Field “N” valuetbis layer is 36. This layer is laying

after 12.00m and continues up to its terminatigpthl€15.00m).

Physical properties Liquid limit % NP Shear strength

Gravel % 0 Plastic limit % NP Type of Test

Sand % | 72 Pl NP DS (Direct-Shear Test)
Silt % | 26 Bulk density g/cc | 1.86 C kg/lcm® | 0.00
Clay % 2 Dry density gl/cc - %] ° 31
Classification NMC % - Consolidation

IS Classification | SM Sp. Gr. 2.65 My |[mit |

4.3. BH-3:

STRATUM-I:

The properties of the layer are as follows:

Description:

This layer consists of “Stiff consistency, brownighreddish grey silty clay mixed
with kankars & sand.” Depth of this layer is 4.50average Field “N” value of this
layer is 10. This layer is laying after EGL and tounes up to 4.50m.
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Physical properties Liquid limit % 40.00 Shear strength
Gravel % | 4 Plastic limit % 18.50 Type of Test
Sand % | 9 PI 21.50 uc
Silt % | 39 Bulk density glcc | 1.90 C kg/cm? 0.34
Clay % | 48 Dry density g/lcc | 1.45 1] ° 0
Classification NMC % 31.06 Consolidation
IS Classification Cl Sp. Gr. 2.70 M, m/t 0.0038
Free Swell Index | % 32.00

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

Description:

This layer consists of “Stiff, brownish grey, sandgy with kankars.” Depth of this
layer is 2.50m. Field “N” value of this layer is Bhis layer is laying after 4.50m and
continues up to 7.00m.

Physical properties Liquid limit % 33.00 Shear strength

Gravel % 2 Plastic limit % 18.00 Type of Test

Sand % | 25 Pl 15.00 UU (Triaxial-Shear Test)
Silt % | 32 Bulk density | g/cc | 1.85 C kglcm® | 0.20
Clay % | 41 Dry density g/cc | 1.59 %] ° 6
Classification NMC % 16.65 Consolidation

IS Classification | CL Sp. Gr. 2.64 My m/t 0.0020
STRATUM-III:-

The properties of the layer are as follows:

Description:

This layer consists of “Loose to medium, browniseygsilty sand with mica.” Depth
of this layer is 8.00m. Average Field “N” valuetbfs layer is 18. This layer is laying
after 7.00m and continues up to its terminatiortid¢p5.00m).
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Physical properties Liquid limit % NP Shear strength
Gravel % 0 Plastic limit % NP Type of Test
Sand % | 68 Pl NP DS (Direct-Shear Test)
Silt % | 26 Bulk density | g/cc | 1.87 C kg/lcm® | 0.00
Clay % 6 Dry density g/cc | 1.67 ] ° 27
Classification NMC % 12.00 Consolidation
IS Classification | SM Sp. Gr. 2.64 My [mt | e
4.4, BH-4.
STRATUM-I:-

The properties of the layer are as follows:

Description:

This layer consists of “Stiff consistency, brownighreddish grey silty clay mixed
with kankars & sand.” Depth of this layer is 4.50average Field “N” value of this
layer is 14. This layer is laying after EGL and toues up to 4.50m.

Physical properties Liquid limit % 47.75 Shear strength

Gravel %| 2 Plastic limit % 20.00 Type of Test

Sand % | 6 Pl 27.75 ucC

Silt % | 38 Bulk density glcc | 1.91 C kglcm® | 0.44

Clay % | 54 Dry density g/lcc | 1.49 %] ° 0

Classification NMC % 27.87 Consolidation

IS Classification Cl Sp. Gr. 2.69 My | mit 0.0040
Free swell index | % 43.00
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STRATUM-II:-
The properties of the layer are as follows:

Description:

This layer consists of “Stiff, brownish grey, sandgy with kankars.” Depth of this
layer is 1.50m. Field “N” value of this layer is Bhis layer is laying after 4.50m and
continues up to 6.00m.

Physical properties Liquid limit % 33.00 Shear strength

Gravel % 3 Plastic limit % 19.00 Type of Test

Sand % | 23 Pl 14.00 UU (Triaxial-Shear Test)
Silt % | 34 Bulk density | g/cc | 1.84 C kglcm® | 0.21
Clay % | 40 Dry density g/cc - (%] ° 5
Classification NMC % - Consolidation

IS Classification | CL Sp. Gr. 2.63 My m/t 0.0018

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

Description:

This layer consists of “Loose light brownish gréyysine sand with mica.” Depth of
this layer is 1.00m. No SPT value is encounterethis layer. This layer is laying
after 6.00m and continues up to 7.00m.

Physical properties Liquid limit % NP Shear strength

Gravel % 0 Plastic limit % NP Type of Test

Sand % | 65 Pl NP DS (Direct-Shear Test)
Silt % | 28 Bulk density | g/cc | 1.84 C kglcm? | 0.00
Clay % 7 Dry density g/lcc | 1.61 ] ° 25
Classification NMC % 14.50 Consolidation

IS Classification | SM Sp. Gr. 2.65 My |mt | -
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STRATUM-IV:-
The properties of the layer are as follows:

Description:

This layer consists of “Medium, brownish grey sitignd with mica.” Depth of this
layer is 8.00m. Average Field “N” value of this éayis 23. This layer is laying after
7.00m and continues up to its termination depthO@).

Physical properties Liquid limit % NP Shear strength

Gravel % 0 Plastic limit % NP Type of Test

Sand % | 73 Pl NP DS (Direct-Shear Test)
Silt % | 22 Bulk density | g/cc | 1.86 C kg/cm? | 0.00
Clay % 5 Dry density g/cc | 1.68 ] ° 32
Classification NMC % 11.00 Consolidation

IS Classification | SM Sp. Gr. 2.65 My |mit |
4.5. BH-5:

STRATUM-I:-

The properties of the layer are as follows:

Description:

This layer consists of “Stiff consistency, brownighreddish grey silty clay mixed
with sand & kankars.” Depth of this layer is 5.00average Field “N” value of this
layer is 14. This layer is laying after EGL and toues up to 5.00m.

Physical properties Liquid limit % 44.75 Shear strength

Gravel %| 3 Plastic limit % 19.50 Type of Test

Sand % | 10 Pl 25.25 ucC

Silt % | 38 Bulk density glcc | 1.89 C kglcm? | 0.40

Clay % | 49 Dry density g/lcc | 1.44 7] ° 0

Classification NMC % 31.44 Consolidation

IS Classification Cl Sp. Gr. 2.70 My | m?fit 0.0039
Free swell Index | % 37.00
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STRATUM-II:-
The properties of the layer are as follows:

Description:

This layer consists of “Stiff consistency, brownigtey sandy clay.” Depth of this
layer is 2.00m. Field “N” value of this layer is Bhis layer is laying after 5.00m and
continues up to 7.00m.

Physical properties Liquid limit % 33.50 Shear strength

Gravel % 0 Plastic limit % 18.50 Type of Test

Sand % | 24 Pl 15.00 UU (Triaxial-Shear Test)
Silt % | 36 Bulk density | g/cc | 1.85 C kglcm® | 0.24
Clay % | 40 Dry density g/cc | 1.53 (%] ° 4
Classification NMC % 21.00 Consolidation

IS Classification | CL Sp. Gr. 2.64 My m/t 0.0018
STRATUM-III:-

The properties of the layer are as follows:

Description:

This layer consists of “Loose to medium, browniseygsilty sand with mica.” Depth
of this layer is 6.50m. Average Field “N” valuetbfs layer is 20. This layer is laying
after 7.00m and continues up to 13.50m.

Physical properties Liquid limit % NP Shear strength

Gravel % 0 Plastic limit % NP Type of Test

Sand % | 69 Pl NP DS (Direct-Shear Test)

Silt % | 24 Bulk density | g/cc | 1.84 C kg/lcm? | 0.00

Clay % 7 Dry density g/lcc | 1.61 %] ° 25

Classification NMC % 14.00 Consolidation

IS Classification SM Sp. Gr. 2.65 M, m%t | -
STRATUM-IV:-

The properties of the layer are as follows:

Description:

This layer consists of “Dense, brownish grey sggnd with mica.” Depth of this
layer is 1.50m. Average Field “N” value of this éayis 43. This layer is laying after
13.50m and continues up to its termination dep&0@m).
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Physical properties Liquid limit % NP Shear strength
Gravel % 0 Plastic limit % NP Type of Test
Sand % | 72 Pl NP DS (Direct-Shear Test)
Silt % | 24 Bulk density g/cc | 1.87 C kg/lcm® | 0.00
Clay % 4 Dry density glcc - %] ° 33
Classification NMC % - Consolidation
IS Classification | SM Sp. Gr. 2.66 My mit | -
4.6. BH-6:
STRATUM-|:-

The properties of the layer are as follows:

Description:

This layer consists of “Stiff consistency, brownighreddish grey silty clay mixed
with kankars & sand.” Depth of this layer is 5.00average Field “N” value of this
layer is 13. This layer is laying after EGL and tounes up to 5.00m.

Physical properties Liquid limit % 47.25 Shear strength

Gravel % | 3 Plastic limit % 22.50 Type of Test

Sand % | 7 Pl 24.75 ucC

Silt % | 38 Bulk density glcc | 1.90 C kg/lcm® | 0.40

Clay % | 52 Dry density glcc | 1.47 /] ° 0

Classification NMC % 28.75 Consolidation

IS Classification | CI Sp. Gr. 2.69 M, me/t 0.0037
Free Swell Index | % 41.00

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

Description:

This layer consists of “Stiff brownish to reddisteyg sandy clay with kankars.” Depth
of this layer is 2.00m. Field “N” value of this kayis 8. This layer is laying after
5.00m and continues up to 7.00m.
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Physical properties Liquid limit % 35.50 Shear strength
Gravel % 2 Plastic limit % 21.00 Type of Test
Sand % | 22 Pl 14.50 UU (Triaxial-Shear Test)
Silt % | 31 Bulk density glcc | 1.86 C kg/cm® | 0.20
Clay % | 45 Dry density g/cc | 1.55 %] ° 6
Classification NMC % | 20.00 Consolidation
IS Classification | CI Sp. Gr. 2.65 My m/t 0.0024

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

Description:

This layer consists of “Loose to medium, brownis@ygsilty sand with mica.” Depth
of this layer is 6.50m. Average Field “N” valuetbis layer is 20. This layer is laying
after 7.00m and continues up to 13.50m.

Physical properties Liquid limit % NP Shear strength

Gravel % | 0 Plastic limit % NP Type of Test

Sand % | 62 Pl NP DS (Direct-Shear Test)
Silt % | 31 Bulk density glcc | 1.84 C kg/cm? | 0.00
Clay % | 7 Dry density g/lcc | 1.62 ] ° 26
Classification NMC % 13.50 Consolidation

IS Classification | SM Sp. Gr. 2.63 My |mit

STRATUM-|V:-

The properties of the layer are as follows:

Description:

This layer consists of “Medium to dense, brownisbygsilty sand with mica.” Depth
of this layer is 1.50m. Average Field “N” valuetbis layer is 32. This layer is laying
after 13.50m and continues up to its terminatigothl€15.00m).
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Physical properties Liquid limit % NP Shear strength
Gravel % 0 Plastic limit % NP Type of Test
Sand % | 71 Pl NP DS (Direct-Shear Test)
Silt % | 27 Bulk density g/cc | 1.86 C kg/lcm® | 0.00
Clay % 2 Dry density glcc - %] ° 31
Classification NMC % - Consolidation
IS Classification | SM Sp. Gr. 2.65 M, m%ft | -
4.7. BH-7:
STRATUM-I:-

The properties of the layer are as follows:

Description:

This layer consists of “Stiff consistency, brownighreddish grey silty clay mixed
with kankars & sand.” Depth of this layer is 5.00average Field “N” value of this
layer is 15. This layer is laying after EGL and toues up to 5.00m.

Physical properties Liquid limit % 47.00 Shear strength

Gravel % 3 Plastic limit % 19.50 Type of Test

Sand % 6 Pl 27.50 uc

Silt % | 37 Bulk density glcc | 1.92 C kglcm? | 0.43

Clay % 54 Dry density g/lcc | 1.45 ] ° 0

Classification NMC % 32.17 Consolidation

IS Classification Cl Sp. Gr. 2.70 M, | mt 0.0041
Free Swell Index | % 41.00

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

Description:

This layer consists of “Stiff, brownish grey, sandgy with kankars.” Depth of this
layer is 1.00m. Average Field “N” value of this éayis 9. This layer is laying after
5.00m and continues up to 6.00m.
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Physical properties Liquid limit % 34.00 Shear strength
Gravel % 2 Plastic limit % 20.50 Type of Test
Sand % | 23 Pl 13.50 UU (Triaxial-Shear Test)
Silt % | 35 Bulk density glcc | 1.84 C kg/lcm® | 0.23
Clay % | 40 Dry density g/cc - %] ° 4
Classification NMC % - Consolidation
IS Classification | CL Sp. Gr. 2.65 My m/t 0.0019

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

Description:

This layer consists of “Loose light, brownish gmalyy fine sand with mica.” Depth of
this layer is 1.00m. No SPT is encountered in thyer. This layer is laying after
6.00m and continues up to 7.00m.

Physical properties Liquid limit % NP Shear strength

Gravel % 0 Plastic limit % NP Type of Test

Sand % | 66 Pl NP DS (Direct-Shear Test)
Silt % | 27 Bulk density | g/cc | 1.85 C kg/cm? | 0.00
Clay % 7 Dry density g/lcc | 1.61 7] ° 26
Classification NMC % 15.00 Consolidation

IS Classification | SM Sp. Gr. 2.65 M, | m’t
STRATUM-IV:-

The properties of the layer are as follows:

Description:

This layer consists of “Medium, brownish grey siftignd with mica.” Depth of this
layer is 8.00m. Average Field “N” value of this éayis 23. This layer is laying after
7.00m and continues up to its termination depthOQ@®).
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Physical properties Liquid limit % NP Shear strength
Gravel % 0 Plastic limit % NP Type of Test
Sand % | 72 Pl NP DS (Direct-Shear Test)
Silt % | 22 Bulk density | g/cc | 1.87 C kg/lcm® | 0.00
Clay % 6 Dry density g/lcc | 1.65 /] ° 31
Classification NMC % 13.00 Consolidation
IS Classification | SM Sp. Gr. 2.66 My mt | -

4.8. BH-8:
STRATUM-I:-
The properties of the layer are as follows:

Description:

This layer consists of “Stiff consistency, browntstreddish grey silty clay with sand
& kankars.” Depth of this layer is 6.00m. Averagel& “N” value of this layer is 11.
This layer is laying after EGL and continues uj1@0m.

Physical properties Liquid limit % 46.33 Shear strength

Gravel % 2 Plastic limit % 23.50 Type of Test

Sand % | 11 Pl 22.83 ucC

Silt % | 35 Bulk density gl/cc | 1.89 C kglcm® | 0.37

Clay % | 52 Dry density g/cc | 1.46 %] ° 0

Classification NMC % 29.16 Consolidation

IS Classification | CI Sp. Gr. 2.69 My m/t 0.0038
Free Swell Index | % 39.00

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

Description:

This layer consists of “Loose, light brownish glty fine sand with mica.” Depth
of this layer is 1.00m. No SPT value is encountenethis layer. This layer is laying
after 6.00m and continues up to 7.00m.
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Physical properties Liquid limit % NP Shear strength
Gravel % 0 Plastic limit % NP Type of Test
Sand % | 61 Pl NP DS (Direct-Shear Test)
Silt % | 32 Bulk density | g/cc | 1.83 C kg/lcm? | 0.00
Clay % 7 Dry density glcc | 1.47 /] ° 23
Classification NMC % 24.50 Consolidation
IS SM Sp. Gr. 2.63 My |[mt |
Classification

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

Description:

This layer consists of “Medium, brownish grey sifignd with mica.” Depth of this
layer is 5.00m. Average Field “N” value of this éyis 19. This layer is laying after
7.00m and continues up to 12.00m.

Physical properties Liquid limit % NP Shear strength

Gravel % 0 Plastic limit % NP Type of Test

Sand % | 68 Pl NP DS (Direct-Shear Test)
Silt % | 28 Bulk density glcc | 1.84 C kg/lcm® | 0.00
Clay % 4 Dry density gl/cc - (%] ° 27
Classification NMC % - Consolidation

IS Classification | SM Sp. Gr. 2.65 My | m’t
STRATUM-IV:-

The properties of the layer are as follows:

Description:

This layer consists of “Medium to dense, brownisbygsilty sand with mica.” Depth
of this layer is 3.00m. Average Field “N” valuetbfs layer is 33. This layer is laying
after 12.00m and continues up to its terminatigpthl€15.00m).
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Physical properties Liquid limit % NP Shear strength
Gravel % 0 Plastic limit % NP Type of Test
Sand % | 73 Pl NP DS (Direct-Shear Test)
Silt % | 24 Bulk density g/cc | 1.86 C kg/lcm® | 0.00
Clay % 3 Dry density glcc - %] ° 33
Classification NMC % - Consolidation
IS Classification | SM Sp. Gr. 2.67 M, m?/t
4.9. BH-9:
STRATUM-I:-
The properties of the layer are as follows:
Description:
This layer consists of “Stiff consistency, brownitgh reddish grey silty clay with
sand.” Depth of this layer is 6.00m. Average Fitd value of this layer is 12. This
layer is laying after EGL and continues up to 6.00m
Physical properties Liquid limit % 46.50 Shear strength
Gravel %| O Plastic limit % 18.25 Type of Test
Sand % Pl 28.25 ucC
Silt % | 40 Bulk density glcc | 1.89 C kg/cm? | 0.33
Clay % | 51 Dry density g/lcc | 1.43 7] ° 0
Classification NMC % 32.50 Consolidation
IS Classification Cl Sp. Gr. 2.69 M, m/t 0.0037
Free Swell Index | % 39.00
STRATUM-II:-
The properties of the layer are as follows:
Description:
This layer consists of “Loose to medium, browniseygsilty sand with mica.” Depth
of this layer is 9.00m. Average Field “N” valuetbis layer is 22. This layer is laying
after 6.00m and continues up to its terminatiortidép5.00m).
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Physical properties Liquid limit % NP Shear strength
Gravel % 0 Plastic limit % NP Type of Test
Sand % | 66 Pl NP DS (Direct-Shear Test)
Silt % | 27 Bulk density | g/cc | 1.84 C kg/cm? 0
Clay % 7 Dry density glcc | 1.47 /] ° 26
Classification NMC % 25.25 Consolidation
IS Classification | SM Sp. Gr. 2.64 M, m%ft | -
4.10. BH-10:
STRATUM-I:-
The properties of the layer are as follows:
Description:
This layer consists of “Stiff consistency, brownighreddish grey silty clay mixed
with sand.” Depth of this layer is 6.00m. Averadeld “N” value of this layer is 10.
This layer is laying after EGL and continues ug1@0m.
Physical properties Liquid limit % 46.00 Shear strength
Gravel % 0 Plastic limit % 17.00 Type of Test
Sand % | 13 Pl 29.00 ucC
Silt %| 36 Bulk density g/cc | 1.89 C kg/lcm® | 0.36
Clay % | 51 Dry density g/cc | 1.45 1] ° 0
Classification NMC % 30.50 Consolidation
IS Classification Cl Sp. Gr. 2.68 M, m°/t 0.0038
Free Swell Index | % 40.00

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

Description:

This layer consists of “Loose to medium, brownisaygsilty sand with mica.” Depth
of this layer is 6.00m. Average Field “N” valuetbis layer is 15. This layer is laying
after 6.00m and continues up to 12.00m.
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Physical properties Liquid limit % NP Shear strength
Gravel % 0 Plastic limit % NP Type of Test
Sand % | 66 Pl NP DS (Direct-Shear Test)
Silt % | 29 Bulk density | g/cc | 1.85 C kg/cm? 0
Clay % 5 Dry density g/lcc | 1.48 /] ° 25
Classification NMC % | 24.50 Consolidation
IS Classification | SM Sp. Gr. 2.63 My mit |

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

Description:

This layer consists of “Medium to dense, brownisbygsilty sand with mica.” Depth
of this layer is 3.00m. Average Field “N” valuetbfs layer is 31. This layer is laying
after 12.00m and continues up to its terminatigpthl€15.00m).

Physical properties Liquid limit % NP Shear strength

Gravel % 0 Plastic limit % NP Type of Test

Sand % | 72 Pl NP DS (Direct-Shear Test)
Silt %| 24 Bulk density glcc | 1.87 C kg/cm? 0
Clay % 4 Dry density g/cc - 1] ° 29
Classification NMC % - Consolidation

IS Classification | SM Sp. Gr. 2.65 My |mt |
4.11. BH-11:

STRATUM-|:-

The properties of the layer are as follows:

Description:

This layer consists of “Stiff consistency, brownighreddish grey silty clay mixed
with sand & kankars.” Depth of this layer is 6.00Aaverage Field “N” value of this
layer is 12. This layer is laying after EGL and toues up to 6.00m.
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Physical properties Liquid limit % 48.25 Shear strength
Gravel %| O Plastic limit % 20.50 Type of Test
Sand % | 8 Pl 27.75 ucC
Silt % | 25 Bulk density g/cc | 1.90 C kg/lcm® | 0.36
Clay % | 67 Dry density g/lcc | 1.45 ] ° 0
Classification NMC % |31.25 Consolidation
IS Classification Cl Sp. Gr. 2.68 M, m/t 0.0041
Free Swell Index | % | 40.00

STRATUM-II:-

The properties of the layer are as follows:

Description:

This layer consists of “Loose, light brownish geelyy fine sand with mica.” Depth of
this layer is 1.00m. No SPT value is encounterethis layer. This layer is laying

after 6.00m and continues up to 7.00m.

Physical properties Liquid limit % NP Shear strength

Gravel % 0 Plastic limit % NP Type of Test

Sand % | 66 Pl NP DS (Direct-Shear Test)

Silt % | 29 Bulk density glcc | 1.82 C kg/cm?® 0

Clay % 5 Dry density g/lcc | 1.46 %] ° 25
Classification NMC % 25.00 Consolidation

IS Classification | SM Sp. Gr. 2.64 M, m7ft | -

STRATUM-III:-

The properties of the layer are as follows:

Description:

This layer consists of “Medium, brownish grey sitignd with mica.” Depth of this
layer is 5.00m. Average Field “N” value of this éyis 19. This layer is laying after

7.00m and continues up to 12.00m.
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Physical properties Liquid limit % NP Shear strength
Gravel % 0 Plastic limit % NP Type of Test
Sand % | 69 Pl NP DS (Direct-Shear Test)
Silt % | 27 Bulk density | g/cc | 1.85 C kg/cm? 0
Clay % 4 Dry density g/lcc | 1.52 %] ° 27
Classification NMC % 21.50 Consolidation
IS Classification | SM Sp. Gr. 2.65 My |[mit | -

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

Description:

This layer consists of “Medium to dense, brownisbygsilty sand with mica.” Depth
of this layer is 3.00m. Average Field “N” valuetbfs layer is 34. This layer is laying
after 12.00m and continues up to its terminatigpthl€15.00m).

Physical properties Liquid limit % NP Shear strength

Gravel % 0 Plastic limit % NP Type of Test

Sand % | 73 Pl NP DS (Direct-Shear Test)
Silt % | 25 Bulk density glcc | 1.86 C kg/cm? 0
Clay % 2 Dry density g/cc - ] ° 30
Classification NMC % - Consolidation

IS Classification | SM Sp. Gr. 2.65 My |mt |
4.12. BH-12:

STRATUM-I:-

The properties of the layer are as follows:

Description:

This layer consists of “Stiff consistency, brownigrey silty clay with kankars &
traces of sand.” Depth of this layer is 6.00m. Ager Field “N” value of this layer is
11. This layer is laying after EGL and continuesap.00m.
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Physical properties Liquid limit % 46.75 Shear strength
Gravel %| O Plastic limit % 18.50 Type of Test
Sand % | 11 Pl 28.25 ucC
Silt %| 24 Bulk density g/cc | 1.89 C kglcm® | 0.34
Clay % | 65 Dry density g/lcc | 1.45 ] ° 0
Classification NMC % | 30.50 Consolidation
IS Classification Cl Sp. Gr. 2.70 My | mht 0.0039
Free Swell Index | % | 41.00

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

Description:

This layer consists of “Loose, light brownish, glty fine sand with mica.” Depth
of this layer is 4.00m. Field “N” value of this kayis 7. This layer is laying after
6.00m and continues up to 10.00m.

Physical properties Liquid limit % NP Shear strength

Gravel % 0 Plastic limit % NP Type of Test

Sand % | 69 Pl NP DS (Direct-Shear Test)
Silt % | 28 Bulk density | g/cc | 1.85 C kg/cm? 0
Clay % 3 Dry density g/cc | 1.48 ] ° 25
Classification NMC % 24.50 Consolidation

IS Classification | SM Sp. Gr. 2.64 M, mZft | -
STRATUM-III:-

The properties of the layer are as follows:

Description:

This layer consists of “Medium, brownish grey sitgnd with mica” Depth of this
layer is 5.00m. Average Field “N” value of this éayis 18. This layer is laying after
10.00m and continues up to its termination dep&0@m).
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Physical properties Liquid limit % NP Shear strength
Gravel % 0 Plastic limit % NP Type of Test
Sand % | 73 Pl NP DS (Direct-Shear Test)
Silt % | 25 Bulk density glcc | 1.86 C kg/cm? 0
Clay % 2 Dry density g/cc - ] ° 28
Classification NMC % - Consolidation
IS Classification | SM Sp. Gr. 2.65 M, m7ft | eeeee-
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5.0 CHOICE OF FOUNDATION:

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

loading & geometry of the structure envisaged.

5.0.1 SHALLOW FOUNDATION:

5.1. SAMPLE CALCULATION

5.1.1BH-1:-

Stratum-I!:

Assumed foundation size = 3.00 m x 3.00 m

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

DETERMINATION OF BEARING CAPACITY:

As per Indian Standard IS 6403: 1981

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

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

q¢= 1/F[C.N sc.dc .ic +V'D.(Ng-1).54.dq.i4+0.5. y.B.Ny.s, d, i, W’]

Where:

gq= Allowable Bearing Capacity

C= Cohision= 3.9 t/sqm

y'= Submerged density = (y-1) = 1.88-1 = 0.88 t/m?

For, @= 09, Bearing Capacity factors, Nc=5.14, Ng=1.00, Ny= 0.00,

sq & s,= Shape correction. sq=1.20 and s, = 0.80

s.=1.30

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

d.=1.20

iq & iy - Inclination Factor.= (1- @/90) =(1-0/90)=1 (a = inclination of the load to the vertical, in

degree); a =0, [ refer : IS 6403-1981, Cls- 5.1.2.3, and B.C Punmia Pg-660]

W’= Water table correction =0.5 (Considering fully submerged condition for design purpose)

F= Factor of safety, considering 3

D=3.00 metre

B=3.00 metre

Hence:

q¢= 1/F[C.Nc.dc.sc.ic+ V'D.(Ng-1).54.dq.i4+0.5. y.B.Ny.s, d, i, W’]
=1/(3)[3.9*%5.14*1.20*1.30*1.00+0.88*3*(1.00-1)*1.20*1.00*1.00+ 0.5*1.88*

3*0.00*0.8*1.00*1.00*0.5]
=10.42 T/Sgm
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Settlement Analysis of Shallow Foundation

Settlement, S = H x mv x Ap.

Here,

S= Anticipated Settlement

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

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

Note - For Ap, As per 1S:8009 (Part-1) — 1976, we take 2:1 Stress Distribution method,
Ap = Increment of stress = (3*3*10.42)/{(3+2.25)*2} = 3.40 t/ Sgm
Therefore,

S=4.5X0.0039X 3.40 X 1000 = 59.71 mm

The permissible settlement is 40 mm

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

Stratum-lil:

Assumed foundation size = 3.00 m x 3.00 m
Depth of foundation = 6.00 m.
The founding depth is falling in Stratum-III.

DETERMINATION OF BEARING CAPACITY:

As per Indian Standard IS 6403: 1981
( For Sgaure Footing)(Width 3.0mX3.0m)
Bearing Capacity as per IS 6403:1981 considering 6.00m depth of foundation
ga= 1/F[C.N s¢.dc.ic #Y'D.(Ng-1).54.dq.iq+0.5. y.B.Ny.s, d, i, W’]
Where:
dq= Allowable Bearing Capacity
C= Cohision=2.2 t/sgm
v'= Submerged density = (y-1) = 1.86-1 = 0.86 t/m?
For, @=3°, Bearing Capacity factors, Nc=5.90, Ng=1.31, Ny=0.24, [Considering Local Shear
Failure]
sq & s,= Shape correction. s;=1.20 and s, = 0.80
s.=1.30
dq & d,= Depth correction. Here, d, = 1.00 and d,= 1.00
d.=1.42
iq & iy = Inclination Factor.= (1- /90) =(1-0/90)=1 (a = inclination of the load to the vertical, in
degree); a =0, [ refer : IS 6403-1981, Cls- 5.1.2.3, and B.C Punmia Pg-660]
W’= Water table correction =0.5 (Considering fully submerged condition for design purpose)
F= Factor of safety, considering 3
D= 4.00 metre
B=3.00 metre
Hence:
g¢= 1/F[C.Nc.dc.sc.ic+ V'D.(Ng-1).54.dq.iq+0.5. y.B.Ny.s, d, i, W’]
=1/(3)[2.2*%5.90*1.42*1.30*1.00+0.86*6*(1.31-1)*1.20*1.00*1.00+ 0.5*1.86*
3*0.24*0.8*1.00*1.00*0.5]
=8.72 T/Sgm
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Settlement Analysis of Shallow Foundation

Settlement, S = H x mv x Ap.

Here,

S= Anticipated Settlement

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

mv= Co-efficient of Volume Change = 0.0021 sqgm/t

Note - For Ap, As per 1S:8009 (Part-1) — 1976, we take 2:1 Stress Distribution method,
Ap = Increment of stress = (3*3*8.72)/{(3+2.25)"2} = 2.85 t/ Sgm
Therefore,

S=4.5X0.0021X 2.85 X 1000 = 26.92 mm

The permissible settlement is 40 mm

Hence the allowable bearing capacity of Shallow foundation is 8.72 t/sgm

Stratum-IV:

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

DETERMINATION OF BEARING CAPACITY:

As per Indian Standard IS 6403: 1981
( For Sgaure Footing)(Width 3.0mX3.0m)
Bearing Capacity as per IS 6403:1981 considering 7.00m depth of foundation
ga= 1/F[C.N s¢.dc.ic #Y'D.(Ng-1).54.dq.iq+0.5. y.B.Ny.s, d, i, W’]
Where:
dq= Allowable Bearing Capacity
C= Cohision=0t/sgm
v'= Submerged density = (y-1) = 1.86-1 = 0.86 t/m?
For, @=15°, Bearing Capacity factors, Nc=10.98, Ng=3.94, Ny=2.65, [Considering Local Shear
Failure]
sq & s,= Shape correction. s;=1.20 and s, =0.80
s.=1.30
dq & d,= Depth correction. Here, d; = 1.30 and d,= 1.30
d.=1.61
iq & iy = Inclination Factor.= (1- /90) =(1-0/90)=1 (a = inclination of the load to the vertical, in
degree); a =0, [ refer : IS 6403-1981, Cls- 5.1.2.3, and B.C Punmia Pg-660]
W’= Water table correction =0.5 (Considering fully submerged condition for design purpose)
F= Factor of safety, considering 3
D= 4.00 metre
B=3.00 metre
Hence:
g¢= 1/F[C.Nc.dc.sc.ic+ V'D.(Ng-1).54.dq.iq+0.5. y.B.Ny.s, d, i, W’]
=1/(3)[0*10.98*1.61*1.30*1.00+0.86*7*(3.94-1)*1.20*1.00*1.30+ 0.5*1.86*
3*2.65*%0.8*1.30*1.00*0.5]
=10.48 T/Sgm
Settlement Analysis of Shallow Foundation

According to IS 8009 (Part 1): 1976 clause 9.4.1, settlement of footing of granular soil for a pressure
of 10 Mt/Sqm for average ‘N’= 16 is 19.10 mm

Hence, for 10.48 t/sqm pressure the settlement will be = 19.10x10.48/10= 20.02mm

The permissible settlement is 40 mm

Hence the allowable bearing capacity of Shallow foundation is 10.48 t/sqm
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Bearing Capacity asper 1S6403:1981  (BH-1) ( Depth =1m)
Depth (D) 1 1 1 1
Width (B) 1 2 3 4
Bulk Dencit (y) 1.88 1.88 1.88 1.88
C 3.9 3.9 3.9 3.9
() 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0039 0.0039 0.0039 0.0039
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 13 1.3 13
Dc 1.2 1.1 1.07 1.05
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+0 /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.88 0.88 0.88 0.88
C.N¢ Se.dc.i¢ 31.27 28.67 27.88 27.36
7'D.(NQ-1).5,.dq.14 0 0 0 0
0.5.7.B.Ny.s,d, i, W’ 0 0 0 0
NBC 31.27 28.67 27.88 27.36
SBC 10.42 9.56 9.29 9.12
Recommended SBC for
sattlement of 40mm 10.42 9.56 6.98 5.24
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0 0
Settlement (S) 19.9 36.52 53.24 69.68
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = 3.40 3.12 3.03 2.98
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-1) ( Depth =2m)

Depth (D) 2 2 2 2
Width (B) 1 2 3 4
Bulk Dencit (y) 1.88 1.88 1.88 1.88
C 3.9 3.9 3.9 3.9
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
m, 0.0039 0.0039 0.0039 0.0039
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 1.3 13 1.3 1.3
Dc 14 1.2 1.13 1.1
sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.88 0.88 0.88 0.88
C.N. s..d. i, 36.48 31.27 29.45 28.67
7'D.(Ng-1).5,.d,.iq 0 0 0 0
0.5. y.B.Ny.s,ldy_in’ 0 0 0 0
NBC 36.48 31.27 29.45 28.67
SBC 12.16 10.42 9.82 9.56
Recommended SBC for 12.16 1042 | 6.98 5.23
sattlement of 40mm
For Settlement
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 23.23 39.81 56.27 73.05
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 3.97 3.40 3.21 3.12
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 15 2.25 3
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Bearing Capacity as per 1S6403:1981  (BH-1) ( Depth =3m)
Depth (D) 3 3 3 3
Width (B) 1 2 3 4
Bulk Dencit (y) 1.88 1.88 1.88 1.88
C 3.9 3.9 3.9 3.9
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
m, 0.0039 0.0039 0.0039 0.0039
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 1.3 13 13 13
Dc 1.6 13 1.2 1.15
sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.88 0.88 0.88 0.88
C.N. s..d. i, 41.7 33.88 31.27 29.97
7'D.(Ng-1).5,.d,.iq 0 0 0 0
0.5.7.B.Ny.s, d,i, W’ 0 0 0 0
NBC 41.7 33.88 31.27 29.97
SBC 13.9 11.29 10.42 9.99
Recommended SBC for 13.9 1047 | 6.98 5.24
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 26.55 43.13 59.71 76.33
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 4.54 3.69 3.40 3.26
H(1.5xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-1) ( Depth =4m)

Depth (D) 4 4 4 4
Width (B) 1 2 3 4
Bulk Dencit (y) 1.88 1.88 1.88 1.88
C 3.9 3.9 3.9 3.9
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
m, 0.0039 0.0039 0.0039 0.0039
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 1.3 13 13 13
Dc 1.8 1.4 1.27 1.2
sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.88 0.88 0.88 0.88
C.N. s..d. i, 46.91 36.48 33.1 31.27
7'D.(Ng-1).5;.dg.Iq 0 (] 0 0
0.5. y.B.Ny.S{.dy.in’ 0 0 0 0
NBC 46.91 36.48 33.1 31.27
SBC 15.64 12.16 11.03 10.42
Recommended SBC for 15.64 1047 | 6.98 5.23
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 29.88 46.46 63.21 79.62
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = >11 3.97 3.60 3.40
H(1.5xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per |S 6403:1981

(BH-1) ( Depth =5m)

Depth (D) 5 5 5 5
Width (B) 1 2 3 4
Bulk Dencit (y) 1.86 1.86 1.86 1.86 Design (0]
C 2.2 2.2 2.2 2.2 General shear failure 5
)] 3 3 3 3 Local shear failure 3
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0021 0.0021 | 0.0021 | 0.0021
Nc 5.9 5.9 5.9 5.9
Nq 1.31 1.31 131 1.31
Ny 0.24 0.24 0.24 0.24
Sc 1.3 13 1.3 1.3
Dc 2.05 1.53 1.35 1.26
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.53 1.26 1.18 1.13
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1.05 1.05 1.05 1.05
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.86 0.86 0.86 0.86
C.N; s..d...ic 34.59 25.82 | 22.78 | 21.26
y'D.(Ng-1).8,.dq.iq 1.6 1.6 1.6 1.6
0.5.y.B.Ny.s,d, i, W’ 0.09 018 | 027 | 0.36
NBC 36.28 27.6 24.65 23.22
SBC 12.09 9.2 8.22 7.74
Recommended SBC for 12.09 920 | 822 | 7.74
sattlement of 40mm
For Settlement
Sattlement Factor ( As
per Fig 9 of IS 8009 (Part- 0 0 0 0
1) 1976
Settlement (S) 12.44 18.93 25.36 31.84
AP = (SBC x Footing
Size)/(widthof\ 5 o 300 | 268 | 253
Foundation +Layer
Depth)r2 =
H(1.5xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity asper 1S 6403:1981

(BH-1) ( Depth =6m)

Depth (D) 6 6 6 6
Width (B) 1 2 3 4
Bulk Dencit (y) 1.86 1.86 1.86 1.86
C 2.2 2.2 2.2 2.2
1)} 3 3 3 3 Design (0]
w’ 0.5 0.5 0.5 0.5 General shear failure 5
FOS 3 3 3 3 Local shear failure 3
N Value 0 0 0 0
m, 0.0021 0.0021 | 0.0021 | 0.0021
Nc 5.9 5.9 5.9 5.9
Ng 1.31 1.31 1.31 1.31
Ny 0.24 0.24 0.24 0.24
Sc 13 13 13 13
Dc 2.26 1.63 1.42 1.32
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.63 1.32 1.21 1.16
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1.05 1.05 1.05 1.05
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.86 0.86 0.86 0.86
C.N, s..dc.i. 38.14 275 | 23.96 | 22.27
v'D.(Ng-1).5;.dg.dq 1.92 1.92 1.92 1.92
0.5.7.B.Ny.s,d, i, W’ 0.09 018 | 027 | 036
NBC 40.15 29.6 26.15 24.55
SBC 13.38 9.87 8.72 8.18
Recommended SBC for 13.38 9.87 | 872 | 818
sattlement of 40mm
For Settlement
Sattlement Factor ( As
per Fig 9 of IS 8009 (Part- 0 0 0 0
1) 1976
Settlement (S) 13.76 20.3 26.91 33.65
AP = (SBC x Footing
Size)/(widthof| ) o, 322 | 285 | 2.67
Foundation +Layer
Depth)A2 =
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-1) ( Depth =7m)

Depth (D) 7 7 7 7
Width (B) 1 2 3 4
Bulk Dencit (y) 1.86 1.86 1.86 1.86
C 0 0 0 0
@ 15 15 15 15 Design [0)
w’ 0.5 0.5 0.5 0.5 General shear failure 22
FOS 3 3 3 3 Local shear failure 15
N Value 16 16 16 16
Nc 10.98 10.98 10.98 10.98
Nq 3.94 3.94 3.94 3.94
Ny 2.65 2.65 2.65 2.65
Sc 1.3 1.3 1.3 1.3
Dc 2.82 1.91 1.61 1.46
Sq 1.2 1.2 1.2 1.2
Dqg=Dy 1 1 1 1
Dqg=Dy 1.91 1.46 1.3 1.23
Sy 0.8 0.8 0.8 0.8
Dqg=Dy 1.91 1.46 1.3 1.23
Tan(45+@ /2) 13 13 13 13
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.86 0.86 0.86 0.86
C.N; s.d. i 0 0 0 0
Y D.(Nq-l).sq.dq.iq 40.57 31.01 27.61 26.12
0.5. y.B.Ny.sY.dy_iy w’ 1.88 2.88 3.84 4.85
NBC 42.45 33.89 31.45 30.97
SBC 14.15 11.3 10.48 10.32
Recommended SBC for
14.15 11.30 10.48 10.32
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 17.6 18.2 191 20.8
of IS 8009 (Part-1) 1976 : ) ) :
Settlement (S) 249 20.57 20.02 21.47
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 4.62 3.69 3.42 3.37
H (1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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SBC & Settlement Summary of BH-01

Depth (D) 1 2 3 4 5 6 7
Footing Size
NBC 1x1 31.27 36.48 41.7 46.91 36.28 40.15 42.45
SBC 1x1 10.42 12.16 139 15.64 12.04 13.38 14.15
BC for sattlement of 40mm 1x1 10.42 12.16 13.9 15.64 12.04 13.38 14.15
Settlement () 1x1 19.9 23.23 26.55 29.88 12.44 13.76 24.9
NBC 2x2 28.67 31.27 33.88 36.48] 27.6 29.6 33.89
SBC 2x2 9.56 10.42 11.29 12.16 9.2 9.87 11.3
BC for sattlement of 40mm 2x2 9.56 10.42 10.47 10.47 9.20 9.87 11.30
Settlement (S 2x2 36.52 39.81 43.13 46.46 18.93 20.3 20.57
NBC 3x3 27.88 29.45 31.27 331 24685 26.1b 3145
SBC 3x3 9.29 9.82 10.42 11.03 8.22 8.72 10.48
BC for sattlement of 40mm 3x3 6.98 6.98 6.98 6.98 8.22 8.72 10.48
Settlement (S) 3x3 53.24 56.27 59.71 63.21 25.36 26.91L 20.02
NBC 4x4 27.36 28.67 29.97 31.27 23.23 24.5p 30.97
SBC 4x4 9.12 9.56 9.99 10.42 7.74 8.18 10.3p
BC for sattlement of 40mm 4x4 5.24 5.23 5.24 5.23 7.74 8.18 10.3p
Settlement () 4x4 69.68 73.05 76.33 79.62 31.84 33.6p 21.47
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Bearing Capacity as per 1S 6403:1981

(BH-2) ( Depth =1m)

Depth (D) 1 1 1 1
Width (B) 1 2 3 4
Bulk Dencit (y) 1.87 1.87 1.87 1.87
C 3.7 3.7 3.7 3.7
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0038 0.0038 0.0038 0.0038
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 13 1.3 1.3
Dc 1.2 1.1 1.07 1.05
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.87 0.87 0.87 0.87
C.N¢ Se.dc.i¢ 29.67 27.2 26.45 25.96
7'D.(NQ-1).5,.0q.14 0 0 0 0
0.5.7.B.Ny.s,d,i, W’ 0 0 0 0
NBC 29.67 27.2 26.45 25.96
SBC 9.89 9.07 8.82 8.65
Recommended SBC for
sattlement of 40mm 9.89 9.07 7.16 5.37
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 18.41 33.76 49.25 64.4
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = 3.23 2.96 2.88 2.82
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S6403:1981  (BH-2) ( Depth =2m)
Depth (D) 2 2 2 2
Width (B) 1 2 3 4

Bulk Dencit (y) 1.87 1.87 1.87 1.87

C 3.7 3.7 3.7 3.7
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0038 0.0038 0.0038 0.0038
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 13
Dc 14 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.87 0.87 0.87 0.87
C.N; s..dc.I 34.61 29.67 27.94 27.2
7'D.(Ng-1).5,.d,.iq 0 (] (] 0
0.5.y.B.Ny.s, d,i, W’ 0 0 (] 0
NBC 34.61 29.67 27.94 27.2
SBC 11.54 9.89 9.31 9.07
Recommended SBC for
11.54 9.89 7.16 5.37
sattlement of 40mm

For Settlement

of IS 8009 (Part-1) 1976 0 0 0

Settlement (S) 21.48 36.82 51.98 67.53

AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 3.77 3.23 3.04 2.96
H(1.5xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-2) ( Depth =3m)

Depth (D) 3 3 3 3
Width (B) 1 2 3 4
Bulk Dencit (y) 1.87 1.87 1.87 1.87
C 3.7 3.7 3.7 3.7
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0038 0.0038 0.0038 0.0038
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.6 1.3 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.87 0.87 0.87 0.87
C.N; s..dc.I 39.56 32.14 29.67 28.43
7'D.(Ng-1).5,.d,.iq 0 (] (] 0
0.5.y.B.Ny.s, d,i, W’ 0 0 (] 0
NBC 39.56 32.14 29.67 28.43
SBC 13.19 10.71 9.89 9.48
Recommended SBC for
13.19 10.71 7.16 5.37
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 24.55 39.87 55.22 70.58
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 4.31 3.50 3.23 3.10
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3

Page 44



Bearing Capacity as per 1S 6403:1981

(BH-2) ( Depth =4m)

Depth (D) 4 4 4 4
Width (B) 1 2 3 4
Bulk Dencit (y) 1.87 1.87 1.87 1.87
C 3.7 3.7 3.7 3.7
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0038 0.0038 0.0038 0.0038
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.8 14 1.27 1.2
Sq 1.2 1.2 1.2 1.2
Dqg=Dy 1 1 1 1
Dq=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.87 0.87 0.87 0.87
C.N s..d, i, 44.5 34.61 31.4 29.67
7'D.(Ng-1).5,.d,.iq 0 (] 0 0
0.5.y.B.Ny.s, d,i, W’ 0 0 0 0
NBC 44.5 34.61 31.4 29.67
SBC 14.83 11.54 10.47 9.89
Recommended SBC for
14.83 10.74 7.16 5.37
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 17 17 17 17
of 1S 8009 (Part-1) 1976
Settlement (S) 27.6 42.96 58.46 73.63
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 4.84 3.77 3.42 3.23
H (1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per |S 6403;1981

(BH-2) ( Depth =5m)

Depth (D) 5 5 5 5
Width (B) 1 2 3 4
Bulk Dencit (y) 1.85 1.85 1.85 1.85
C 2.5 2.5 2.5 2.5 Design (0]
1) 3 3 3 3 General shear failure 4
w’ 0.5 0.5 0.5 0.5 Local shear failure 3
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0022 0.0022 0.0022 0.0022
Nc 5.9 5.9 5.9 5.9
Nq 1.31 1.31 1.31 1.31
Ny 0.24 0.24 0.24 0.24
Sc 1.3 13 13 1.3
Dc 2.05 1.53 1.35 1.26
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.53 1.26 1.18 1.13
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan(45+@ /2) 1.05 1.05 1.05 1.05
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.85 0.85 0.85 0.85
C.N, s.d.i. 39.31 29.34 25.89 24.16
¥’ D.(Ng-1).5,.dq.iq 1.58 1.58 1.58 1.58
0.5.y.B.Ny.s, d, i, W’ 0.09 0.18 0.27 0.36
NBC 40.98 31.1 27.74 26.1
SBC 13.66 10.37 9.25 8.7
Recommended SBC for
13.66 10.37 9.25 8.7
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 14.72 22.35 29.9 37.5
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)/2 = 4.4 3.39 3.02 2.84
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-2) ( Depth =6m)

Depth (D) 6 6 6 6
Width (B) 1 2 3 4
Bulk Dencit (y) 1.85 1.85 1.85 1.85
C 2.5 2.5 2.5 2.5
[1/] 3 3 3 3 Design [0)
w’ 0.5 0.5 0.5 0.5 General shear failure 4
FOS 3 3 3 3 Local shear failure 3
N Value 0 0 0 0
m, 0.0022 0.0022 0.0022 0.0022
Nc 5.9 5.9 5.9 5.9
Nqg 1.31 1.31 1.31 1.31
Ny 0.24 0.24 0.24 0.24
Sc 1.3 1.3 1.3 1.3
Dc 2.26 1.63 1.42 1.32
Sq 1.2 1.2 1.2 1.2
Dqg=Dy 1 1 1 1
Dqg=Dy 1.63 1.32 1.21 1.16
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan(45+@ /2) 1.05 1.05 1.05 1.05
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.85 0.85 0.85 0.85
C.N; s.d. i 43.34 31.26 27.23 25.31
y’D.(Nq-l).Sq.dq.iq 1.9 1.9 1.9 1.9
0.5. y.B.Ny.sY.dy_iy w’ 0.09 0.18 0.27 0.36
NBC 45.33 33.34 29.4 27.57
SBC 15.11 11.11 9.8 9.19
Recommended SBC for
15.11 11.11 9.80 9.19
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 16.28 23.94 31.68 39.61
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 4.93 3.63 3.20 3.00
H (1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity asper 1S6403:1981  (BH-2) ( Depth =7m)
Depth (D) 7 7 7 7
Width (B) 1 2 3 4
Bulk Dencit (y) 1.85 1.85 1.85 1.85
C 0 0 0 0
@ 16 16 16 16 Design 0]
w’ 0.5 0.5 0.5 0.5 |General shear failur{ 24
FOS 3 3 3 3 Local shear failure 16
N Value 16 16 16 16
Nc 11.63 11.63 11.63 11.63
Ng 4.34 4.34 4.34 4.34
Ny 3.06 3.06 3.06 3.06
Sc 13 13 1.3 13
Dc 2.86 1.93 1.62 1.47
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.93 1.47 1.31 1.23
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1.93 1.47 1.31 1.23
Tan(45+@ /2) 1.33 1.33 1.33 1.33
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.85 0.85 0.85 0.85
C.N, s..d..i. 0 0 0 0
v'D.(Ng-1).5,.d.dq 46.03 35.06 | 31.24 | 29.33
0.5.7.B.Ny.s, d, i, W’ 2.19 333 | 445 | 557
NBC 48.22 38.39 35.69 34.9
SBC 16.07 12.8 11.9 11.63
Recommended SBC for 16.07 12.80 | 11.90 | 11.63
sattlement of 40mm
For Settlement
Sattlement Factor ( As
per Fig 9 of IS 8009 (Part- 17.6 18.2 19.1 20.8
1) 1976
Settlement (S) 28.28 23.3 22.73 24.19
AP = (SBC x Footing
Size)/(width of| 418 | 3.89 | 3.80
Foundation +Layer
Depth)A2 =
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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SBC & Settlement Summary of BH-02
Depth (D) 1 2 3 4 5 6 7
Footing Size
NBC 1x1 29.67 34.61 39.56 445 40.9§ 45.38 48.42
SBC 1x1 9.89 11.54 13.19 14.83 13.66 15.10 16.Q7
BC for sattlement of 40mm 1x1 9.89 11.54 13.19 14.83 13.66 15.11 16.Q7
Settlement (S) 1x1 18.41 21.48 24.55 27.6 14.772 16.28 28.48
NBC 2X2 27.2 29.67 32.14 34.61 31.1 33.34 38.39
SBC 2x2 9.07 9.89 10.71 11.54 10.37 11.11 12.8
BC for sattlement of 40mm 2x2 9.07 9.89 10.71 | 10.7448 10.3] 11.11 12.80
Settlement () 2x2 33.76 36.82 39.87 42.96 22.34 23.94 23.8
NBC 3x3 26.45 27.94 29.67 314 27.74 294 35.649
SBC 3x3 8.82 9.31 9.89 10.47 9.25 9.8 11.9
BC for sattlement of 40mm 3x3 7.16 7.16 7.16 7.16 9.25 9.80 11.90
Settlement (S) 3x3 49.25 51.98 55.22 58.46 29.9 31.68 22.13
NBC 4x4 25.96 27.2 28.43 29.67 26.1 27.5Y 34.9
SBC 4x4 8.65 9.07 9.48 9.89 8.7 9.19 11.68
BC for sattlement of 40mm 4x4 5.37 5.37 5.37 5.37 8.70 9.19 11.68
Settlement (S) 4x4 64.4 67.53 70.58 73.63 37.5 39.61 24.19
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Bearing Capacity as per 1S6403:1981

(BH-3) ( Depth =1m)

Depth (D) 1 1 1 1
Width (B) 1 2 4
Bulk Dencit (y) 1.9 1.9 1.9 1.9
C 3.4 34 3.4 3.4
() 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0038 0.0038 | 0.0038 | 0.0038
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 13 1.3 1.3
Dc 1.2 1.1 1.07 1.05
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.9 0.9 0.9 0.9
C.N_ s.d..I. 27.26 24.99 2431 23.85
7'D.(NQg-1).5,.dg.Iq 0 0 0 0
0.5. y.B.Ny.Sy_dy_in’ 0 0 0 0
NBC 27.26 24.99 24.31 23.85
SBC 9.09 8.33 8.1 7.95
Recommended SBC for
sattlement of 40mm 9.09 8.33 7.16 5.37
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 16.92 31.01 45.23 59.19
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = 2.97 2.72 2.64 2.60
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-3) ( Depth =2m)

Depth (D) 2 2 2 2
Width (B) 1 2 3 4
Bulk Dencit (y) 1.9 1.9 1.9 1.9
C 3.4 3.4 3.4 3.4
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0038 0.0038 0.0038 0.0038
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 13
Dc 14 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.9 0.9 0.9 0.9
C.N; s..dc.I 31.81 27.26 25.67 24.99
7'D.(Ng-1).5,.d,.iq 0 (] (] 0
0.5.y.B.Ny.s, d,i, W’ 0 0 (] 0
NBC 31.81 27.26 25.67 24.99
SBC 10.6 9.09 8.56 8.33
Recommended SBC for
10.6 9.09 7.16 5.37
sattlement of 40mm
For Settlement
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 19.73 33.84 47.8 62.02
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 3.4 2.97 2.80 2.72
H(1.5xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-3) ( Depth =3m)

Depth (D) 3 3 3 3
Width (B) 1 2 3 4
Bulk Dencit (y) 1.9 1.9 1.9 1.9
C 3.4 3.4 3.4 3.4
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0038 0.0038 0.0038 0.0038
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.6 1.3 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.9 0.9 0.9 0.9
C.N; s..dc.I 36.35 29.53 27.26 26.13
7'D.(Ng-1).5,.d,.iq 0 (] (] 0
0.5.y.B.Ny.s, d,i, W’ 0 0 (] 0
NBC 36.35 29.53 27.26 26.13
SBC 12.12 9.84 9.09 8.71
Recommended SBC for
12.12 9.84 7.16 5.37
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 22.56 36.63 50.76 64.85
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 3.96 3.21 2.97 2.84
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-3) ( Depth =4m)

Depth (D) 4 4 4 4
Width (B) 1 2 3 4
Bulk Dencit (y) 1.9 1.9 1.9 1.9
C 3.4 3.4 3.4 3.4
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0038 0.0038 0.0038 0.0038
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.8 1.4 1.27 1.2
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.9 0.9 0.9 0.9
C.N; s..dc.I 40.89 31.81 28.85 27.26
7'D.(Ng-1).5,.d,.iq 0 (] 0 0
0.5.y.B.Ny.s, d,i, W’ 0 0 0 0
NBC 40.89 31.81 28.85 27.26
SBC 13.63 10.6 9.62 9.09
Recommended SBC for
13.63 10.60 7.16 5.37
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 25.37 39.46 53.71 67.67
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 4.45 3.46 3.14 2.97
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity asper |S 6403:1981

(BH-3) ( Depth =5m)

Depth (D) 5 5 5 5
Width (B) 1 2 3 4
Bulk Dencit (y) 1.85 1.85 | 1.85 | 1.85
C 2 2 2 2
0] 4 4 4 4 Design
w’ 0.5 0.5 0.5 0.5 |General shear failu
FOS 3 3 3 3 Local shear failure
N Value 0 0 0 0
m, 0.002 0.002 | 0.002 | 0.002
Nc 6.19 6.19 6.19 6.19
Ng 143 1.43 1.43 1.43
Ny 0.34 0.34 0.34 0.34
Sc 13 13 13 13
Dc 2.07 1.54 1.36 1.27
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.54 1.27 | 118 | 1.13
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan(45+@ /2) 1.07 1.07 1.07 1.07
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.85 0.85 0.85 0.85
C.N s..0.i. 33.31 24.78 | 21.89 | 20.44
7' D.(Ng-1).8;.dq.q 2.19 219 | 219 | 219
0.5.7.B.Ny.s,d, i, W’ 0.13 0.25 | 038 | 05
NBC 35.63 27.22 | 24.46 | 23.13
SBC 11.88 9.07 8.15 7.71
Recommended SBC for
11.88 9.07 8.15 7.71
sattlement of 40mm
For Settlement
Sattlement Factor ( As
per Fig 9 of IS 8009 (Part- 0 0 0 0
1) 1976
Settlement (S) 11.64 17.77 | 23.95 | 30.21
AP = (SBC x Footing
Size)/(widthof| 5 oo 296 | 2.66 | 2.52
Foundation +Layer
Depth)”2 =
H (1.5 xB) 1500 3000 | 4500 | 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-3) ( Depth =6m)

Depth (D) 6 6 6 6
Width (B) 1 2 3 4
Bulk Dencit (y) 1.85 1.85 1.85 1.85
C 2 2 2 2
[/} 4 4 4 4 Design ()
w’ 0.5 0.5 0.5 0.5 General shear failure 6
FOS 3 3 3 3 Local shear failure 4
N Value 0 0 0 0
m, 0.002 0.002 0.002 0.002
Nc 6.19 6.19 6.19 6.19
Nq 1.43 1.43 1.43 143
Ny 0.34 0.34 0.34 0.34
Sc 1.3 1.3 1.3 1.3
Dc 2.28 1.64 1.43 1.32
Sq 1.2 1.2 1.2 1.2
Dqg=Dy 1 1 1 1
Dqg=Dy 1.64 1.32 1.21 1.16
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan(45+@ /2) 1.07 1.07 1.07 1.07
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.85 0.85 0.85 0.85
C.N; s.d. i 36.69 26.39 23.01 21.24
Y D.(Nq-l).sq.dq.iq 2.63 2.63 2.63 2.63
0.5. y.B.Ny.sY.dy_iy w’ 0.13 0.25 0.38 0.5
NBC 39.45 29.27 26.02 24.37
SBC 13.15 9.76 8.67 8.12
Recommended SBC for
13.15 9.76 8.67 8.12
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 12.88 19.12 25.48 31.82
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 4.29 3.19 2.83 2.65
H (1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-3) ( Depth =7m)

Depth (D) 7 7 7 7
Width (B) 1 2 3 4
Bulk Dencit (y) 1.87 1.87 1.87 1.87
C 0 0 0 0 Design (0]
[1)} 18 18 18 18 General shear failure 27
w’ 0.5 0.5 0.5 0.5 Local shear failure 18
FOS 3 3 3 3
N Value 18 18 18 18
Nc 13.1 13.1 13.1 13.1
Nq 5.26 5.26 5.26 5.26
Ny 4.07 4.07 4.07 4.07
Sc 13 13 13 13
Dc 2.93 1.97 1.64 1.48
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.97 1.48 1.32 1.24
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1.97 1.48 1.32 1.24
Tan(45+@ /2) 1.38 1.38 1.38 1.38
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.87 0.87 0.87 0.87
C.N, s..d. i, 0 (] (] (]
¥’ D.(Ng-1).5,.dq.iq 61.33 46.08 41.09 38.6
05.v.B.Ny.s,d, i, W’ 3 4.51 6.03 7.55
NBC 64.33 50.59 47.12 46.15
SBC 21.44 16.86 15.71 15.38
Recommended SBC for
21.44 16.86 15.71 15.38
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 15.5 16.6 173 18.4
of IS 8009 (Part-1) 1976 ’ ’ ’ ’
Settlement (S) 33.23 27.99 27.18 28.3
AP = (SBC x Footing Size)/(width
. 7.00 5.51 5.13 5.02
of Foundation +Layer Depth)A2 =
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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SBC & Settlement Summary of BH-03

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

NBC 1x1 27.26 31.81 36.35 40.89 35.63 39.4p 64.33

SBC 1x1 9.09 10.6 12.12 13.63 11.89 13.1% 21.44

BC for sattlement of 40mm 1x1 9.09 10.6 12.12 13.63 11.89 13.1% 21.44
Settlement () 1x1 16.92 19.73 22.56 25.37 11.64 12.8B 33.23
NBC 2x2 24.99 27.26 29.53 31.81 27.23 29.2)7 50.59

SBC 2x2 8.33 9.09 9.84 10.6 9.07 9.76 16.8p

BC for sattlement of 40mm 2x2 8.33 9.09 9.84 10.6 9.07 9.76 16.8p
Settlement (S) 2x2 31.01 33.84 36.63 39.46] 17.71 19.1p 27.99
NBC 3x3 24.31 25.67 27.26 28.85] 24.4¢ 26.0p 47.12

SBC 3x3 8.1 8.56 9.09 9.62 8.15 8.67 15.71

BC for sattlement of 40mm 3x3 7.16 7.16 7.16 7.16 8.15 8.67 15.71
Settlement () 3x3 45.23 47.8 50.76 53.71 23.95 25.48 27.18
NBC 4x4 23.85 24.99 26.13 27.26] 23.13 24.3[7 46.15

SBC 4x4 7.95 8.33 8.71 9.09 7.71 8.12 15.38

BC for sattlement of 40mm 4x4 5.37 5.37 5.37 5.37 7.71 8.12 15.38
Settlement (S 4x4 59.19 62.02 64.85 67.67 30.21 31.8p 28.8
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Bearing Capacity as per 1S6403:1981

(BH-4) ( Depth =1m)

Depth (D) 1 1 1 1
Width (B) 1 2 3 4
Bulk Dencit (y) 1.91 1.91 1.91 1.91
C 4.4 4.4 4.4 4.4
() 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.004 0.004 0.004 0.004
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 13 1.3 1.3
Dc 1.2 1.1 1.07 1.05
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.91 0.91 0.91 0.91
C.N; s..d i, 35.28 32.34 31.46 30.87
7'D.(NQg-1).5,.dg.Iq 0 0 0 0
0.5. y.B.Ny.Sy_dy_in’ 0 0 0 0
NBC 35.28 32.34 31.46 30.87
SBC 11.76 10.78 10.49 10.29
Recommended SBC for
sattlement of 40mm 11.76 10.20833 6.81 5.10
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 23.04 42.24 61.66 80.64
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = 3.84 3.52 3.43 3.36
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3

Page 58



Bearing Capacity as per 1S 6403:1981

(BH-4) ( Depth =2m)

Depth (D) 2 2 2 2
Width (B) 1 2 3 4
Bulk Dencit (y) 1.91 1.91 1.91 1.91
C 4.4 4.4 4.4 4.4
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.004 0.004 0.004 0.004
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 13
Dc 14 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.91 0.91 0.91 0.91
C.N. s..d..i. 41.16 35.28 33.22 32.34
7'D.(Ng-1).5,.d,.iq 0 (] (] 0
0.5.y.B.Ny.s, d,i, W’ 0 0 (] 0
NBC 41.16 35.28 33.22 32.34
SBC 13.72 11.76 11.07 10.78
Recommended SBC for
13.72 10.20833 6.81 5.10
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 26.88 46.08 65.06 84.48
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 4.48 3.84 3.61 3.52
H(1.5xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3

Page 59



Bearing Capacity as per 1S 6403:1981

(BH-4) ( Depth =3m)

Depth (D) 3 3 3 3
Width (B) 1 2 3 4
Bulk Dencit (y) 1.91 1.91 1.91 1.91
C 4.4 4.4 4.4 4.4
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.004 0.004 0.004 0.004
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.6 1.3 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.91 0.91 0.91 0.91
C.N; s..dc.I 47.04 38.22 35.28 33.81
7'D.(Ng-1).5,.d,.iq 0 (] (] 0
0.5.y.B.Ny.s, d,i, W’ 0 0 (] 0
NBC 47.04 38.22 35.28 33.81
SBC 15.68 12.74 11.76 11.27
Recommended SBC for
15.68 10.20833 6.81 5.10
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 30.72 49.92 69.12 88.32
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = >-12 4.16 3.84 3.68
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-4) ( Depth =4m)

Depth (D) 4 4 4 4
Width (B) 1 2 3 4
Bulk Dencit (y) 1.91 1.91 1.91 1.91
C 4.4 4.4 4.4 4.4
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.004 0.004 0.004 0.004
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.8 1.4 1.27 1.2
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.91 0.91 0.91 0.91
C.N; s..dc.I 52.92 41.16 37.34 35.28
7'D.(Ng-1).5,.d,.iq 0 (] 0 0
0.5.y.B.Ny.s, d,i, W’ 0 0 0 0
NBC 52.92 41.16 37.34 35.28
SBC 17.64 13.72 12.45 11.76
Recommended SBC for
17.64 10.21 6.81 5.10
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 34.56 53.76 73.18 92.16
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = >-76 4.48 4.07 3.84
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3

Page 61



Bearing Capacity as per |S 6403;1981

(BH-4) ( Depth =5m)

Depth (D) 5 5 5 5
Width (B) 1 2 3 4
Bulk Dencit (y) 1.84 1.84 1.84 1.84
C 2.1 2.1 2.1 2.1 Design (0]
1) 3 3 3 3 General shear failure 5
w 0.5 0.5 0.5 0.5 Local shear failure 3
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0018 0.0018 0.0018 0.0018
Nc 5.9 5.9 5.9 5.9
Nq 1.31 1.31 1.31 1.31
Ny 0.24 0.24 0.24 0.24
Sc 1.3 13 13 1.3
Dc 2.05 1.53 1.35 1.26
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.53 1.26 1.18 1.13
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1.05 1.05 1.05 1.05
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.84 0.84 0.84 0.84
C.N; s.d..i. 33.02 24.64 21.74 20.29
7' D.(Ng-1).5,.dq.0q 1.56 1.56 1.56 1.56
0.5.7.B.Ny.s,d, i, W’ 0.09 0.18 0.26 0.35
NBC 34.67 26.38 23.56 22.2
SBC 11.56 8.79 7.85 7.4
Recommended SBC for
11.56 8.79 7.85 7.4
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 10.19 15.5 20.76 26.1
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)/2 = 3.77 2.87 2.56 2.42
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per |S 6403;1981

(BH-4) ( Depth =6m)

Depth (D) 6 6 6 6
Width (B) 1 2 3 4
Bulk Dencit (y) 1.84 1.84 1.84 1.84
C 0 0 0 0 Design (0]
1) 17 17 17 17 General shear failure 25
w’ 0.5 0.5 0.5 0.5 Local shear failure 17
FOS 3 3 3 3
N Value 13 13 13 13
m, 0 0 0 0
Nc 12.34 12.34 12.34 12.34
Nq 4.77 4.77 4.77 4.77
Ny 3.53 3.53 3.53 3.53
Sc 1.3 13 1.3 1.3
Dc 2.62 1.81 1.54 1.41
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.81 1.41 1.27 1.2
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1.81 1.41 1.27 1.2
Tan(45+@ /2) 1.35 1.35 1.35 1.35
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.84 0.84 0.84 0.84
C.N, s.d.i. ()} 0 0 0
¥’ D.(Ng-1).5,.dq.iq 41.27 32.15 28.96 27.36
05.y.B.Ny.s, d, i, W’ 2.35 3.66 4.95 6.24
NBC 43.62 35.81 33.91 33.6
SBC 14.54 11.94 11.3 11.2
Recommended SBC for
14.54 11.94 11.30 11.20
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 23 242 6.8 28.8
of IS 8009 (Part-1) 1976 : : ‘
Settlement (S) 33.44 28.89 30.28 32.26
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)/2 = 4.75 3.90 3.69 3.66
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per |S 6403;1981

(BH-4) ( Depth =7m)

Depth (D) 7 7 7 7
Width (B) 1 2 3 4
Bulk Dencit (y) 1.86 1.86 1.86 1.86
C 0 0 0 0
1) 32 32 32 32 Design [0}
w’ 0.5 0.5 0.5 0.5 General shear failure 32
FOS 3 3 3 3
N Value 23 23 23 23
m, 0 0 0 0
Nc 35.49 35.49 35.49 35.49
Nq 23.18 23.18 23.18 23.18
Ny 30.22 30.22 30.22 30.22
Sc 1.3 1.3 1.3 1.3
Dc 3.52 2.26 1.84 1.63
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 2.26 1.63 1.42 1.32
Sy 0.8 0.8 0.8 0.8
Dq=Dy 2.26 1.63 1.42 1.32
Tan(45+@ /2) 1.8 1.8 1.8 1.8
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.86 0.86 0.86 0.86
C.N. s..d;.i. 0 0 1] 0
¥'D.(Ng-1).5,.d,.iq 362.12 261.17 227.52 211.5
0.5.y.B.Ny.s, d, i, W’ 25.41 36.65 47.89 59.36
NBC 387.53 297.82 275.41 270.86
SBC 129.18 99.27 91.8 90.29
Recommended SBC for
34.19 33.33 29.85 28.17
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 117 12 134 149
of IS 8009 (Part-1) 1976 ' ' ’
Settlement (S) 151.14 119.12 123.01 128.21
AP = (SBC).( Footing Size)/(width 42.18 32.41 29.98 29.48
of Foundation +Layer Depth)A2 =
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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SBC & Settlement Summary of BH-04

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

NBC 1x1 35.28 41.16 47.04 52.92 34.67 43.6p 387.p3
SBC 1x1 11.76 13.72 15.68 17.64 11.56 14.54 129.18

BC for sattlement of 40mm 1x1 11.76 13.72 15.68 17.64 11.56 14.54 34.19
Settlement () 1x1 23.04 26.88 30.72 34.56] 10.14 33.44 151.14
NBC 2x2 32.34 35.28 38.22 41.16 26.34 35.81L 297.82

SBC 2x2 10.78 11.76 12.74 13.72 8.79 11.94 99.37
BC for sattlement of 40mm 2x2 10.21 | 10.20838 10.20833 10.208433 8.7 11.94 33§33
Settlement (S) 2x2 42.24 46.08 49.92 53.76] 15.5 28.8p 119.12
NBC 3x3 31.46 33.22 35.28 37.34] 23.5¢ 33.91L 275.41

SBC 3x3 10.49 11.07 11.76 12.45 7.85 11.3 91.8

BC for sattlement of 40mm 3x3 6.81 6.81 6.81 6.81 7.85 11.3( 29.8p
Settlement () 3x3 61.66 65.06 69.12 73.18] 20.76 30.2B 123.p1
NBC 4x4 30.87 32.34 33.81 35.28] 22.2 33.6 270.86

SBC 4x4 10.29 10.78 11.27 11.76 7.4 11.2 90.29

BC for sattlement of 40mm 4x4 5.10 5.10 5.10 5.10 7.40 11.2( 28.1f
Settlement (S 4x4 80.64 84.48 88.32 92.16| 26.1 32.26 128.p1
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Bearing Capacity asper 1S6403:1981  (BH-5) ( Depth =1m)
Depth (D) 1 1 1 1
Width (B) 1 2 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 4 4 4 4
() 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0039 0.0039 | 0.0039 | 0.0039
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 13 13 1.3
Dc 1.2 1.1 1.07 1.05
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N_ s.d..i. 32.07 29.4 28.6 28.06
7'D.(NQg-1).5,.dg.Iq 0 0 0 0
0.5. y.B.Ny.Sy_dy_in’ 0 0 0 0
NBC 32.07 29.4 28.6 28.06
SBC 10.69 9.8 9.53 9.35
Recommended SBC for
sattlement of 40mm 10.69 9.8 6.98 5.24
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 20.42 37.44 54.61 71.44
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = 3.49 3.20 3.1 3.05
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-5) ( Depth =2m)

Depth (D) 2 2 2 2
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 4 4 4 4
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0039 0.0039 0.0039 0.0039
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 13
Dc 14 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N. s..d..i. 37.42 32.07 30.2 29.4
7'D.(Ng-1).5,.d,.iq 0 (] (] 0
0.5.y.B.Ny.s, d,i, W’ 0 0 (] 0
NBC 37.42 32.07 30.2 29.4
SBC 12.47 10.69 10.07 9.8
Recommended SBC for
12.47 10.47013 6.98 5.24
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 23.82 40.84 57.71 74.88
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 4.07 3.49 3.29 3.20
H(1.5xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-5) ( Depth =3m)

Depth (D) 3 3 3 3
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 4 4 4 4
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0039 0.0039 0.0039 0.0039
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.6 1.3 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N; s..dc.I 42.76 34.75 32.07 30.74
7'D.(Ng-1).5,.d,.iq 0 (] (] 0
0.5.y.B.Ny.s, d,i, W’ 0 0 (] 0
NBC 42.76 34.75 32.07 30.74
SBC 14.25 11.58 10.69 10.25
Recommended SBC for
14.25 10.47016 6.98 5.23
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 27.22 44.24 61.26 78.32
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 4.65 3.78 3.49 3.35
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-5) ( Depth =4m)

Depth (D) 4 4 4 4
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 4 4 4 4
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0039 0.0039 0.0039 0.0039
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.8 1.4 1.27 1.2
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N; s..dc.I 48.11 37.42 33.94 32.07
7'D.(Ng-1).5,.d,.iq 0 (] 0 0
0.5.y.B.Ny.s, d,i, W’ 0 0 0 0
NBC 48.11 37.42 33.94 32.07
SBC 16.04 12.47 11.31 10.69
Recommended SBC for
16.04 10.47 6.98 5.24
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 30.64 47.64 64.81 81.68
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = >-24 4.07 3.69 3.49
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per |S 6403;1981

(BH-5) ( Depth =5m)

Depth (D) 5 5 5 5
Width (B) 1 2 3 4
Bulk Dencit (y) 1.85 1.85 1.85 1.85
C 2.4 2.4 2.4 2.4
@ 3 3 3 3 Design ()
w’ 0.5 0.5 0.5 0.5 General shear failure 4
FOS 3 3 3 3 Local shear failure 3
N Value 0 0 0 0
m, 0.0018 0.0018 0.0018 0.0018
Nc 5.9 5.9 5.9 5.9
Nq 1.31 1.31 1.31 1.31
Ny 0.24 0.24 0.24 0.24
Sc 1.3 13 13 1.3
Dc 2.05 1.53 1.35 1.26
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.53 1.26 1.18 1.13
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan(45+@ /2) 1.05 1.05 1.05 1.05
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.85 0.85 0.85 0.85
C.N. s..d..i¢ 37.74 28.16 24.85 23.19
Y D.(Nq-l).sq.dq.iq 1.58 1.58 1.58 1.58
0.5. y.B.Ny.S,,dy,iy W’ 0.09 0.18 0.27 0.36
NBC 39.41 29.92 26.7 25.13
SBC 13.14 9.97 8.9 8.38
Recommended SBC for
13.14 9.97 8.90 8.38
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of 1S 8009 (Part-1) 1976
Settlement (S) 11.58 17.58 23.54 29.55
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)/2 = 4.29 3.26 2.9 2.74
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-5) ( Depth =6m)

Depth (D) 6 6 6 6
Width (B) 1 2 3 4
Bulk Dencit (y) 1.85 1.85 1.85 1.85
C 24 2.4 2.4 2.4
? 3 3 3 3 Design (0]
w’ 0.5 0.5 0.5 0.5 General shear failure 4
FOS 3 3 3 3 Local shear failure 3
N Value 0 0 0 0
m, 0.0018 0.0018 0.0018 0.0018
Nc 5.9 5.9 5.9 5.9
Nqg 1.31 1.31 1.31 1.31
Ny 0.24 0.24 0.24 0.24
Sc 1.3 1.3 1.3 1.3
Dc 2.26 1.63 1.42 1.32
Sq 1.2 1.2 1.2 1.2
Dqg=Dy 1 1 1 1
Dqg=Dy 1.63 1.32 1.21 1.16
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan(45+@ /2) 1.05 1.05 1.05 1.05
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.85 0.85 0.85 0.85
C.N; s.d. i 41.6 30.01 26.14 24.3
y’D.(Nq-l).Sq.dq.iq 1.9 1.9 1.9 1.9
0.5. y.B.Ny.sY.dy_iy w’ 0.09 0.18 0.27 0.36
NBC 43.59 32.09 28.31 26.56
SBC 14.53 10.7 9.44 8.85
Recommended SBC for
14.53 10.70 9.44 8.85
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 12.81 18.87 24.97 31.21
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 4.74 3.49 3.08 2.89
H (1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-5) ( Depth =7m)

Depth (D) 7 7 7 7
Width (B) 1 2 3 4
Bulk Dencit (y) 1.84 1.84 1.84 1.84
C 0 0 0 0
) 17 17 17 17 Design (0]
w’ 0.5 0.5 0.5 0.5 General shear failure 25
FOS 3 3 3 3 Local shear failure 17
N Value 20 20 20 20
m, 0 0 0 0
Nc 12.34 12.34 12.34 12.34
Nq 4.77 4.77 4.77 4.77
Ny 3.53 3.53 3.53 3.53
Sc 1.3 1.3 1.3 1.3
Dc 2.89 1.95 1.63 1.47
Sq 1.2 1.2 1.2 1.2
Dqg=Dy 1 1 1 1
Dqg=Dy 1.95 1.47 1.32 1.24
Sy 0.8 0.8 0.8 0.8
Dqg=Dy 1.95 1.47 1.32 1.24
Tan(45+@ /2) 1.35 1.35 1.35 1.35
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.84 0.84 0.84 0.84
C.N; s.d. i 1] 0 0 0
Y D.(Nq-l).sq.dq.iq 51.87 39.1 35.11 32.99
0.5.y.B.Ny.s, d i, W’ 2.53 3.82 5.14 6.44
NBC 54.4 42.92 40.25 39.43
SBC 18.13 14.31 13.42 13.14
Recommended SBC for
18.13 14.31 13.42 13.14
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 14.7 15.4 165 17.6
of IS 8009 (Part-1) 1976 ) ’ : )
Settlement (S) 26.65 22.04 22.14 23.13
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = >.92 4.67 4.38 4.29
H (1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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SBC & Settlement Summary of BH-05

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

NBC 1x1 32.07 37.42 42.76 48.11 39.41 43.59 54.4

SBC 1x1 10.69 12.47 14.25 16.04 13.14 14.53 18.13

BC for sattlement of 40mm 1x1 10.69 12.47 14.25 16.04 13.14 14.53 18.13
Settlement (S) 1x1 20.42 23.82 27.22 30.64 11.58 12.81 26.65

NBC 2x2 29.4 32.07 34.75 37.42 29.92 32.09 42.92

SBC 2x2 9.8 10.69 11.58 12.47 9.97 10.7 14.31

BC for sattlement of 40mm 2x2 9.80 10.47 10.47 10.47 9.97 10.70 14.31
Settlement (S) 2x2 37.44 40.84 44.24 47.64 17.58 18.87 22.04

NBC 3x3 28.6 30.2 32.07 33.94 26.7 28.31 40.25

SBC 3x3 9.53 10.07 10.69 11.31 8.9 9.44 13.42

BC for sattlement of 40mm 3x3 6.98 6.98 6.98 6.98 8.90 9.44 13.42
Settlement (S) 3x3 54.61 57.71 61.26 64.81 23.54 24.97 22.14

NBC 4x4 28.06 29.4 30.74 32.07 25.13 26.56 39.43

SBC 4x4 9.35 9.8 10.25 10.69 8.38 8.85 13.14

BC for sattlement of 40mm 4x4 5.24 5.24 5.23 5.24 8.38 8.85 13.14
Settlement (S) 4x4 71.44 74.88 78.32 81.68 29.55 31.21 23.13
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Bearing Capacity as per 1S 6403:1981

(BH-6) ( Depth =1m)

Depth (D) 1 1 1 1
Width (B) 1 2 3 4
Bulk Dencit (y) 1.9 1.9 1.9 1.9
[ a4 4 4 4
() 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0037 0.0037 0.0037 0.0037
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 13 1.3 1.3
Dc 1.2 1.1 1.07 1.05
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dg=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.9 0.9 0.9 0.9
C.N¢ Se.dc.i¢ 32.07 29.4 28.6 28.06
7'D.(NQ-1).5,.dq.14 0 0 0 0
0.5.7.B.Ny.s,d, i, W’ 0 0 0 0
NBC 32.07 29.4 28.6 28.06
SBC 10.69 9.8 9.53 9.35
Recommended SBC for
sattlement of 40mm 10.69 9.8 7.36 5.52
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 19.37 35.52 51.81 67.78
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)/2 = 3.49 3.20 3.1 3.05
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S6403:1981  (BH-6) ( Depth =2m)
Depth (D) 2 2 2 2
Width (B) 1 2 3 4
Bulk Dencit (y) 1.9 1.9 1.9 1.9
C 4 4 4 4
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0037 0.0037 0.0037 0.0037
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 13
Dc 14 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.9 0.9 0.9 0.9
C.N. s..d..i. 37.42 32.07 30.2 29.4
7'D.(Ng-1).5,.d,.iq 0 (] (] 0
0.5.y.B.Ny.s, d,i, W’ 0 0 (] 0
NBC 37.42 32.07 30.2 29.4
SBC 12.47 10.69 10.07 9.8
Recommended SBC for
12.47 10.69 7.36 5.52
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 22.6 38.75 54.75 71.04
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 4.07 3.49 3.29 3.20
H(1.5xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-6) ( Depth =3m)

Depth (D) 3 3 3 3
Width (B) 1 2 3 4
Bulk Dencit (y) 1.9 1.9 1.9 1.9
C 4 4 4 4
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0037 0.0037 0.0037 0.0037
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.6 1.3 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.9 0.9 0.9 0.9
C.N; s..dc.I 42.76 34.75 32.07 30.74
7'D.(Ng-1).5,.d,.iq 0 (] (] 0
0.5.y.B.Ny.s, d,i, W’ 0 0 (] 0
NBC 42.76 34.75 32.07 30.74
SBC 14.25 11.58 10.69 10.25
Recommended SBC for
14.25 11.03645 7.36 5.52
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 25.82 41.97 58.12 74.3
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 4.65 3.78 3.49 3.35
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-6) ( Depth =4m)

Depth (D) 4 4 4 4
Width (B) 1 2 3 4
Bulk Dencit (y) 1.9 1.9 1.9 1.9
C 4 4 4 4
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0037 0.0037 0.0037 0.0037
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.8 1.4 1.27 1.2
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.9 0.9 0.9 0.9
C.N; s..dc.I 48.11 37.42 33.94 32.07
7'D.(Ng-1).5,.d,.iq 0 (] 0 0
0.5.y.B.Ny.s, d,i, W’ 0 0 0 0
NBC 48.11 37.42 33.94 32.07
SBC 16.04 12.47 11.31 10.69
Recommended SBC for
16.04 11.04 7.36 5.52
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 29.07 45.2 61.49 77.49
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = >-24 4.07 3.69 3.49
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per |S 6403;1981

(BH-6) ( Depth =5m)

Depth (D) 5 5 5 5
Width (B) 1 2 3 4
Bulk Dencit (y) 1.86 1.86 1.86 1.86
C 2 2 2 2
o 4 4 4 4 Design
w’ 0.5 0.5 0.5 0.5 General shear failure
FOS 3 3 3 3 Local shear failure
N Value 0 0 0 0
m, 0.0024 0.0024 0.0024 0.0024
Nc 6.19 6.19 6.19 6.19
Nq 1.43 1.43 1.43 1.43
Ny 0.34 0.34 0.34 0.34
Sc 1.3 13 13 1.3
Dc 2.07 1.54 1.36 1.27
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.54 1.27 1.18 1.13
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan(45+@ /2) 1.07 1.07 1.07 1.07
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.86 0.86 0.86 0.86
C.N. s..d..i¢ 33.31 24.78 21.89 20.44
Y D.(Nq-l).sq.dq.iq 2.22 2.22 2.22 2.22
0.5. y.B.Ny.S,,dy,iy W’ 0.13 0.25 0.38 0.51
NBC 35.66 27.25 24.49 23.17
SBC 11.89 9.08 8.16 7.72
Recommended SBC for
11.89 9.08 8.16 7.72
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 50 32 27 25
of 1S 8009 (Part-1) 1976
Settlement (S) 13.98 21.35 28.78 36.3
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)/2 = 3.88 2.9 2.66 2.52
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per |S 6403:1981

(BH-6) ( Depth =6m)

Depth (D) 6 6 6 6
Width (B) 1 2 3 4
Bulk Dencit (y) 1.86 1.86 1.86 1.86
C 2 2 2 2 Design 0]
1) 4 4 4 4 General shear failure 6
w 0.5 0.5 0.5 0.5 Local shear failure 4
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0024 0.0024 0.0024 0.0024
Nc 6.19 6.19 6.19 6.19
Nq 1.43 1.43 1.43 1.43
Ny 0.34 0.34 0.34 0.34
Sc 1.3 1.3 13 1.3
Dc 2.28 1.64 1.43 1.32
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dg=Dy 1.64 1.32 1.21 1.16
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan(45+@ /2) 1.07 1.07 1.07 1.07
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.86 0.86 0.86 0.86
C.N,. Sc.dc'.iC 36.69 26.39 23.01 21.24
¥’ D.(Ng-1).5,.dq.iq 2.66 2.66 2.66 2.66
0.5.y.B.Ny.s, d, i, W’ 0.13 0.25 0.38 0.51
NBC 39.48 29.3 26.05 24.41
SBC 13.16 9.77 8.68 8.14
Recommended SBC for
13.16 9.77 8.68 8.14
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 15.47 22.97 30.61 38.27
AP = (SBC x Footing
Size)/(width of Foundation 4.30 3.19 2.83 2.66
+Layer Depth)”2 =
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per |S 6403;1981

(BH-6) ( Depth =7m)

Depth (D) 7 7 7 7
Width (B) 1 2 3 4
Bulk Dencit (y) 1.84 1.84 1.84 1.84
C 0 0 0 0 Design (0]
1) 17 17 17 17 General shear failure 26
w’ 0.5 0.5 0.5 0.5 Local shear failure 17
FOS 3 3 3 3
N Value 20 20 20 20
m, 0 0 0 0
Nc 12.34 12.34 12.34 12.34
Nq 4.77 4.77 4.77 4.77
Ny 3.53 3.53 3.53 3.53
Sc 1.3 1.3 1.3 13
Dc 2.89 1.95 1.63 1.47
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.95 1.47 1.32 1.24
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1.95 1.47 1.32 1.24
Tan(45+@ /2) 1.35 1.35 1.35 1.35
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.84 0.84 0.84 0.84
C.NC'SC.dC_.iC 0 0 0 0
¥’ D.(Ng-1).5,.dq.iq 51.87 39.1 35.11 32.99
05.y.B.Ny.s, d, i, W’ 2.53 3.82 5.14 6.44
NBC 54.4 42.92 40.25 39.43
SBC 18.13 14.31 13.42 13.14
Recommended SBC for
18.13 14.31 13.42 13.14
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 147 15.4 16.5 176
of IS 8009 (Part-1) 1976 : ‘ : ‘
Settlement (S) 26.65 22.04 22.14 23.13
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)/2 = >.92 4.67 4.8 4.29
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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SBC & Settlement Summary of BH-06
Depth (D) 1 2 3 4 5 6 7
Footing Size

NBC 1x1 | 3207 | 37.42| 4276 4811 3566 3948 544

SBC 1x1 | 1069 | 1247 | 14.25| 16.04  11.8¢ 13.16 1813

BC for sattlement of 40mm 1x1 | 1069 | 1247 | 14.25| 16.04  11.8¢ 1316 1813
Settlement (S) 1x1 | 1937 | 226 25.82| 29.07| 1398 154f  26.65
NBC 2x2 29.4 | 32,07 | 3475| 3742 @ 27.24 29.3 42.92

SBC 2x2 9.8 10.69 | 11.58| 12.47 9.08 9.77 14.31
BC for sattlement of 40mm 2x2 9.80 10.69 | 11.03645 11.035 9.08 9.77 14.31
Settlement (S) 2x2 | 3552 | 38.75| 41.97| 452 2133  229F 2204

NBC 3x3 28.6 30.2 32.07| 33.94 2449 2605 4025

SBC 3x3 9.53 10.07 | 10.69| 11.31 8.16 8.68 13.4p

BC for sattlement of 40mm 3x3 7.36 7.36 7.36 7.36 8.16 8.68 13.4p
Settlement (S) 3x3 | 51.81 | 5475| 5812 6149 2878 3061 2214

NBC 4x4 | 2806 | 294 | 30.74| 3207 2317 2441 3943

SBC 4x4 9.35 9.8 10.25( 10.69 7.72 8.14 13.1¢

BC for sattlement of 40mm 4x4 5.52 5.52 5.52 5.52 7.72 8.14 13.14
Settlement (S) 4x4 | 67.78 | 71.04| 743 77.49 36.3 382y  23.13
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Bearing Capacity as per 1S 6403:1981

(BH-7) ( Depth =1m)

Depth (D) 1 1 1 1
Width (B) 1 2 3 4
Bulk Dencit (y) 1.92 1.92 1.92 1.92
C 4.3 4.3 4.3 4.3
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0041 0.0041 0.0041 0.0041
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 13 1.3 1.3
Dc 1.2 1.1 1.07 1.05
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.92 0.92 0.92 0.92
C.N¢ Se.dc.i¢ 34.48 31.61 30.74 30.17
7'D.(NQ-1).5,.0q.14 0 0 0 0
0.5.7.B.Ny.s,d,i, W’ 0 0 0 0
NBC 34.48 31.61 30.74 30.17
SBC 11.49 10.54 10.25 10.06
Recommended SBC for
sattlement of 40mm 11.49 9.959839 6.64 4.98
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 23.07 42.33 61.75 80.81
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = 3.75 3.44 3.35 3.28
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-7) ( Depth =2m)

Depth (D) 2 2 2 2
Width (B) 1 2 3 4
Bulk Dencit (y) 1.92 1.92 1.92 1.92
C 4.3 4.3 4.3 4.3
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0041 0.0041 0.0041 0.0041
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 13
Dc 14 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.92 0.92 0.92 0.92
C.N. s..d..i. 40.23 34.48 32.47 31.61
7'D.(Ng-1).5,.d,.iq 0 (] (] 0
0.5.y.B.Ny.s, d,i, W’ 0 0 (] 0
NBC 40.23 34.48 32.47 31.61
SBC 13.41 11.49 10.82 10.54
Recommended SBC for
13.41 9.95883 6.64 4,98
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 26.93 46.15 65.18 84.66
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 4.8 3.75 3.53 3.44
H(1.5xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-7) ( Depth =3m)

Depth (D) 3 3 3 3
Width (B) 1 2 3 4
Bulk Dencit (y) 1.92 1.92 1.92 1.92
C 4.3 4.3 43 43
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0041 0.0041 0.0041 0.0041
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.6 1.3 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.92 0.92 0.92 0.92
C.N; s..dc.I 45.97 37.35 34.48 33.04
7'D.(Ng-1).5,.d,.iq 0 (] (] 0
0.5.y.B.Ny.s, d,i, W’ 0 0 (] 0
NBC 45.97 37.35 34.48 33.04
SBC 15.32 12.45 11.49 11.01
Recommended SBC for
15.32 9.96 6.64 4.98
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 30.77 50 69.22 88.44
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = >-00 4.07 3.75 3.60
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-7) ( Depth =4m)

Depth (D) 4 4 4 4
Width (B) 1 2 3 4
Bulk Dencit (y) 1.92 1.92 1.92 1.92
C 4.3 4.3 43 43
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0041 0.0041 0.0041 0.0041
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.8 1.4 1.27 1.2
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.92 0.92 0.92 0.92
C.N; s..dc.I 51.72 40.23 36.49 34.48
7'D.(Ng-1).5,.d,.iq 0 (] 0 0
0.5.y.B.Ny.s, d,i, W’ 0 0 0 0
NBC 51.72 40.23 36.49 34.48
SBC 17.24 13.41 12.16 11.49
Recommended SBC for
17.24 9.96 6.64 4.98
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 34.62 53.86 73.26 92.3
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = >.63 4.38 3.97 3.75
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per |S 6403;1981

(BH-7) ( Depth =5m)

Depth (D) 5 5 5 5
Width (B) 1 2 3 4
Bulk Dencit (y) 1.84 1.84 1.84 1.84
C 2.3 2.3 2.3 2.3 Design (0]
1) 3 3 3 3 General shear failure 4
w’ 0.5 0.5 0.5 0.5 Local shear failure 3
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0019 0.0019 0.0019 0.0019
Nc 5.9 5.9 5.9 5.9
Nq 1.31 1.31 1.31 1.31
Ny 0.24 0.24 0.24 0.24
Sc 1.3 13 13 1.3
Dc 2.05 1.53 1.35 1.26
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.53 1.26 1.18 1.13
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1 1 1 1
Tan(45+@ /2) 1.05 1.05 1.05 1.05
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.84 0.84 0.84 0.84
C.N, s.d.i. 36.16 26.99 23.82 22.23
Y D.(N(:]-l).Sq.dq.iq 1.56 1.56 1.56 1.56
0.5.y.B.Ny.s, d, i, W’ 0.09 0.18 0.26 0.35
NBC 37.81 28.73 25.64 24.14
SBC 12.6 9.58 8.55 8.05
Recommended SBC for
12.60 9.58 8.55 8.05
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976
Settlement (S) 11.73 17.83 23.87 29.97
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)/2 = 4.1 3.13 2.79 2.63
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-7) ( Depth =6m)

Depth (D) 6 6 6 6
Width (B) 1 2 3 4
Bulk Dencit (y) 1.85 1.85 1.85 1.85
C 0 0 0 0 Design (0]
[1)} 17 17 17 17 General shear failure 26
w’ 0.5 0.5 0.5 0.5 Local shear failure 17
FOS 3 3 3 3
N Value 14 14 14 14
m, 0 0 0 0
Nc 12.34 12.34 12.34 12.34
Nq 4.77 4.77 4.77 4.77
Ny 3.53 3.53 3.53 3.53
Sc 1.3 1.3 1.3 1.3
Dc 2.62 1.81 1.54 1.41
Sq 1.2 1.2 1.2 1.2
Dqg=Dy 1 1 1 1
Dqg=Dy 1.81 1.41 1.27 1.2
Sy 0.8 0.8 0.8 0.8
Dqg=Dy 1.81 1.41 1.27 1.2
Tan(45+@ /2) 1.35 1.35 1.35 1.35
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.85 0.85 0.85 0.85
C.N; s.d. i 0 0 0 0
Y D.(Nq-l).sq.dq.iq 41.76 32.53 29.3 27.69
0.5. y.B.Ny.sY.dy_iy w’ 2.36 3.68 4.98 6.27
NBC 44.12 36.21 34.28 33.96
SBC 14.71 12.07 11.43 11.32
Recommended SBC for
14.71 12.07 11.43 11.32
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 205 216 23.4 5.4
of IS 8009 (Part-1) 1976 ) : ’ :
Settlement (S) 30.16 26.07 26.75 28.75
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 4.80 3.94 3.73 3.70
H (1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-7) ( Depth =7m)

Depth (D) 7 7 7 7
Width (B) 1 2 3 4
Bulk Dencit (y) 1.87 1.87 1.87 1.87
C 0 0 0 0 Design (0]
[1)} 31 31 31 31 General shear failure 31
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 23 23 23 23
m, 0 0 0 0
Nc 32.67 32.67 32.67 32.67
Nq 20.63 20.63 20.63 20.63
Ny 25.99 25.99 25.99 25.99
Sc 1.3 1.3 1.3 1.3
Dc 3.48 2.24 1.83 1.62
Sq 1.2 1.2 1.2 1.2
Dqg=Dy 1 1 1 1
Dqg=Dy 2.24 1.62 1.41 1.31
Sy 0.8 0.8 0.8 0.8
Dqg=Dy 2.24 1.62 1.41 1.31
Tan(45+@ /2) 1.77 1.77 1.77 1.77
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.87 0.87 0.87 0.87
C.N; s.d. i 0 0 0 0
Y D.(Nq-l).sq.dq.iq 253.92 232.4 202.27 187.93
0.5.v.B.Ny.s, d, i, W’ 21.77 31.49 41.12 50.93
NBC 275.69 263.89 243.39 238.86
SBC 91.9 87.96 81.13 79.62
Recommended SBC for
34.19 33.33 29.85 28.17
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 1.7 12 13.4 14.2
of IS 8009 (Part-1) 1976 : ’ )
Settlement (S) 107.52 105.55 108.71 113.06
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 3001 2872 2649 26.00
H (1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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SBC & Settlement Summary of BH-07

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

NBC 1x1 34.48 40.23 45.97 51.72 37.81 44.1p 275.p9

SBC 1x1 11.49 13.41 15.32 17.24 12.6 14.71 91.9

BC for sattlement of 40mm 1x1 11.49 13.41 15.32 17.24 12.6( 14.71 34.19
Settlement () 1x1 23.07 26.93 30.77 34.62 11.73 30.1p 107.p2
NBC 2x2 31.61 34.48 37.35 40.23 28.73 36.21L 263.B9

SBC 2x2 10.54 11.49 12.45 13.41 9.58 12.0¢ 87.96
BC for sattlement of 40mm 2x2 9.96 9.95883 9.96 | 9.959153  9.58 12.07 33.33
Settlement (S) 2x2 42.33 46.15 50 53.86 17.83 26.0Y 105.55
NBC 3x3 30.74 32.47 34.48 36.49 25.64 34.2B 243.39

SBC 3x3 10.25 10.82 11.49 12.16 8.55 11.48 81.13

BC for sattlement of 40mm 3x3 6.64 6.64 6.64 6.64 8.55 11.43 29.8p
Settlement () 3x3 61.75 65.18 69.22 73.26] 23.8]7 26.7p 108.f1
NBC 4x4 30.17 31.61 33.04 34.48] 24.14 33.9p 238.B6

SBC 4x4 10.06 10.54 11.01 11.49 8.05 11.3p 79.92

BC for sattlement of 40mm 4x4 4.98 4.98 4.98 4.98 8.05 11.37 28.1f
Settlement (S 4x4 80.81 84.66 88.44 92.3 29.97% 28.7b 113.p6

Page 89



Bearing Capacity as per 1S 6403:1981

(BH-8) ( Depth =1m)

Depth (D) 1 1 1 1
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 3.7 3.7 3.7 3.7
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0038 0.0038 0.0038 0.0038
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 13 1.3 1.3
Dc 1.2 1.1 1.07 1.05
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N¢ Se.dc.i¢ 29.67 27.2 26.45 25.96
7'D.(NQ-1).5,.0q.14 0 0 0 0
0.5.7.B.Ny.s,d,i, W’ 0 0 0 0
NBC 29.67 27.2 26.45 25.96
SBC 9.89 9.07 8.82 8.65
Recommended SBC for
sattlement of 40mm 9.89 9.07 7.16 5.37
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 18.41 33.76 49.25 64.4
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = 3.23 2.96 2.88 2.82
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-8) ( Depth =2m)

Depth (D) 2 2 2 2
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 3.7 3.7 3.7 3.7
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0038 0.0038 0.0038 0.0038
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 13
Dc 14 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N. s..d..i. 34.61 29.67 27.94 27.2
7'D.(Ng-1).5,.d,.iq 0 (] (] 0
0.5.y.B.Ny.s, d,i, W’ 0 0 (] 0
NBC 34.61 29.67 27.94 27.2
SBC 11.54 9.89 9.31 9.07
Recommended SBC for
11.54 9.89 7.16 5.37
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 21.48 36.82 51.98 67.53
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 3.77 3.23 3.04 2.96
H(1.5xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-8) ( Depth =3m)

Depth (D) 3 3 3 3
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 3.7 3.7 3.7 3.7
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0038 0.0038 0.0038 0.0038
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.6 1.3 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N; s..dc.I 39.56 32.14 29.67 28.43
7'D.(Ng-1).5,.d,.iq 0 (] (] 0
0.5.y.B.Ny.s, d,i, W’ 0 0 (] 0
NBC 39.56 32.14 29.67 28.43
SBC 13.19 10.71 9.89 9.48
Recommended SBC for
13.19 10.71 7.16 5.37
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 24.55 39.87 55.22 70.58
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 4.31 3.50 3.23 3.10
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-8) ( Depth =4m)

Depth (D) 4 4 4 4
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 3.7 3.7 3.7 3.7
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0038 0.0038 0.0038 0.0038
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.8 1.4 1.27 1.2
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N s..d, i, 44.5 34.61 31.4 29.67
7'D.(Ng-1).5,.d,.iq 0 (] 0 0
0.5.y.B.Ny.s, d,i, W’ 0 0 0 0
NBC 44.5 34.61 31.4 29.67
SBC 14.83 11.54 10.47 9.89
Recommended SBC for
14.83 10.74 7.16 5.37
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 27.6 42.96 58.46 73.63
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 4.84 3.77 3.42 3.23
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-8) ( Depth =5m)

Depth (D) 5 5 5 5
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 3.7 3.7 3.7 3.7
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0038 0.0038 0.0038 0.0038
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 2 1.5 1.33 1.25
Sq 1.2 1.2 1.2 1.2
Dqg=Dy 1 1 1 1
Dq=Dy 1.5 1.25 1.17 1.13
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N; s..dc.I 49.45 37.09 32.88 30.9
7'D.(Ng-1).5,.d,.iq 0 (] (] 0
0.5.y.B.Ny.s, d,i, W’ 0 0 (] 0
NBC 49.45 37.09 32.88 30.9
SBC 16.48 12.36 10.96 10.3
Recommended SBC for
16.48 10.75 7.16 5.37
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9
of 1S 8009 (Part-1) 1976
Settlement (S) 30.67 46.01 61.2 76.68
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = >-38 4.04 3.58 3.36
H (1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-8) ( Depth =6m)

Depth (D) 6 6 6 6
Width (B) 1 2 3 4
Bulk Dencit (y) 1.83 1.83 1.83 1.83
C 0 0 0 0
) 15 15 15 15 Design (0]
w’ 0.5 0.5 0.5 0.5 General shear failure 23
FOS 3 3 3 3 Local shear failure 15
N Value 13 13 13 13
m, 0 0 0 0
Nc 10.98 10.98 10.98 10.98
Nq 3.94 3.94 3.94 3.94
Ny 2.65 2.65 2.65 2.65
Sc 1.3 1.3 1.3 1.3
Dc 2.56 1.78 1.52 1.39
Sq 1.2 1.2 1.2 1.2
Dqg=Dy 1 1 1 1
Dqg=Dy 1.78 1.39 1.26 1.2
Sy 0.8 0.8 0.8 0.8
Dqg=Dy 1.78 1.39 1.26 1.2
Tan(45+@ /2) 13 13 13 13
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.83 0.83 0.83 0.83
C.N; s.d. i 0 0 0 0
Y D.(Nq-l).sq.dq.iq 31.27 24.42 22.14 21.08
0.5.v.B.Ny.s, d, i, W’ 1.73 2.7 3.67 4.66
NBC 33 27.12 25.81 25.74
SBC 11 9.04 8.6 8.58
Recommended SBC for
11.00 9.04 8.60 8.58
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 23.4 24.2 26.8 28.8
of IS 8009 (Part-1) 1976 ’ ) ’ :
Settlement (S) 25.74 21.88 23.05 24.71
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 3.59 2.95 2.81 2.80
H (1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per |S 6403;1981

(BH-8) ( Depth =7m)

Depth (D) 7 7 7 7
Width (B) 1 2 3 4
Bulk Dencit (y) 1.84 1.84 1.84 1.84
C 1] 0 0 0
1) 18 18 18 18 Design [0}
w’ 0.5 0.5 0.5 0.5 General shear failure 27
FOS 3 3 3 3 Local shear failure 18
N Value 19 19 19 19
m, 0 0 0 0
Nc 13.1 13.1 13.1 13.1
Nq 5.26 5.26 5.26 5.26
Ny 4.07 4.07 4.07 4.07
Sc 1.3 13 1.3 13
Dc 2.93 1.97 1.64 1.48
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.97 1.48 1.32 1.24
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1.97 1.48 1.32 1.24
Tan(45+@ /2) 1.38 1.38 1.38 1.38
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.84 0.84 0.84 0.84
C.N. s..d..i¢ 0 0 0 0
Y D.(Nq-l).sq.dq.iq 59.22 44.49 39.68 37.27
0.5. y.B.Ny.S,,dy,iy W’ 2.95 4.43 5.93 7.43
NBC 62.17 48.92 45.61 44.7
SBC 20.72 16.31 15.2 14.9
Recommended SBC for
20.72 16.31 15.20 14.90
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 147 15.8 16.4 179
of 1S 8009 (Part-1) 1976 ) ) ) )
Settlement (S) 30.46 25.77 24.93 25.63
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)/2 = 6.77 >33 4.96 4.87
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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SBC & Settlement Summary of BH-08
Depth (D) 1 2 3 4 5 6 7
Footing Size

NBC 1x1 29.67 34.61 39.56 44.5 49.45 33 62.1)7

SBC 1x1 9.89 11.54 13.19 14.83 16.44 11 20.72
BC for sattlement of 40mm 1x1 9.89 11.54 13.19 14.83 16.44 11.0D 20.12
Settlement () 1x1 18.41 21.48 24.55 27.6 30.67 25.74 30.46
NBC 2x2 27.2 29.67 32.14 34.61 37.09 27.1p 48.92

SBC 2x2 9.07 9.89 10.71 11.54 12.34 9.04 16.31

BC for sattlement of 40mm 2x2 9.07 9.89 10.71 10.74 10.75 9.04 16.31
Settlement (S) 2x2 33.76 36.82 39.87 42.96| 46.0] 21.88 25.47
NBC 3x3 26.45 27.94 29.67 31.4 32.88 25.8[L 45.91

SBC 3x3 8.82 9.31 9.89 10.47 10.96 8.6 15.2

BC for sattlement of 40mm 3x3 7.16 7.16 7.16 7.16 7.16 8.60 15.20
Settlement () 3x3 49.25 51.98 55.22 58.46 61.2 23.0p 24.93
NBC 4x4 25.96 27.2 28.43 29.67 30.9 25.74 447

SBC 4x4 8.65 9.07 9.48 9.89 10.3 8.58 14.9

BC for sattlement of 40mm 4x4 5.37 5.37 5.37 5.37 5.37 8.58 14.990
Settlement (S 4x4 64.4 67.53 70.58 73.63 76.68 2471 25.63
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Bearing Capacity as per 1S 6403:1981

(BH-9) ( Depth =1m)

Depth (D) 1 1 1 1
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 3.3 3.3 3.3 3.3
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0037 0.0037 0.0037 0.0037
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 13 1.3 1.3
Dc 1.2 1.1 1.07 1.05
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N¢ Se.dc.i¢ 26.46 24.26 23.59 23.15
7'D.(NQ-1).5,.0q.14 0 0 0 0
0.5.7.B.Ny.s,d,i, W’ 0 0 0 0
NBC 26.46 24.26 23.59 23.15
SBC 8.82 8.09 7.86 7.72
Recommended SBC for
sattlement of 40mm 8.82 8.09 7.36 5.52
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 15.98 29.32 42.73 55.96
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = 2.88 2.64 2.57 2.52
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-9) ( Depth =2m)

Depth (D) 2 2 2 2
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 3.3 3.3 3.3 3.3
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0037 0.0037 0.0037 0.0037
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 13
Dc 14 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N; S.0¢.ic 30.87 26.46 24.92 24.26
7'D.(Ng-1).5,.d,.iq 0 (] (] 0
0.5.y.B.Ny.s, d,i, W’ 0 0 (] 0
NBC 30.87 26.46 24.92 24.26
SBC 10.29 8.82 8.31 8.09
Recommended SBC for
10.29 8.82 7.36 5.52
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 18.65 31.97 45.18 58.64
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 3.36 2.88 271 2.64
H(1.5xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S6403:1981  (BH-9) ( Depth =3m)
Depth (D) 3 3 3 3
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 3.3 3.3 3.3 3.3
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0037 0.0037 0.0037 0.0037
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.6 1.3 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N; s..dc.I 35.28 28.67 26.46 25.36
7'D.(Ng-1).5,.d,.iq 0 (] (] 0
0.5.y.B.Ny.s, d,i, W’ 0 0 (] 0
NBC 35.28 28.67 26.46 25.36
SBC 11.76 9.56 8.82 8.45
Recommended SBC for
11.76 9.56 7.36 5.52
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 21.31 34.65 47.95 61.25
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 3.84 3.12 2.88 2.76
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3

Page 100



Bearing Capacity as per 1S 6403:1981

(BH-9) ( Depth =4m)

Depth (D) 4 4 4 4
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 3.3 33 3.3 3.3
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0037 0.0037 0.0037 0.0037
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.8 1.4 1.27 1.2
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N; s..dc.I 39.69 30.87 28 26.46
7'D.(Ng-1).5,.d,.iq 0 (] 0 0
0.5.y.B.Ny.s, d,i, W’ 0 0 0 0
NBC 39.69 30.87 28 26.46
SBC 13.23 10.29 9.33 8.82
Recommended SBC for
13.23 10.29 7.36 5.52
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 23.98 37.3 50.72 63.94
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 4.32 3.36 3.05 2.88
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S6403:1981  (BH-9) ( Depth =5m)
Depth (D) 5 5 5 5
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 33 3.3 3.3 3.3
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0037 0.0037 0.0037 0.0037
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 13
Dc 2 1.5 1.33 1.25
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.5 1.25 1.17 1.13
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N; s..dc.I 44.1 33.08 29.33 27.56
7'D.(Ng-1).5,.d,.iq 0 (] (] 0
0.5.y.B.Ny.s, d,i, W’ 0 0 (] 0
NBC 44.1 33.08 29.33 27.56
SBC 14.7 11.03 9.78 9.19
Recommended SBC for
14.70 11.03 7.36 5.52
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976
Settlement (S) 26.64 39.98 53.17 66.62
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 4.80 3.60 3.19 3.00
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-9) ( Depth =6m)

Depth (D) 6 6 6 6
Width (B) 1 2 3 4
Bulk Dencit (y) 1.84 1.84 1.84 1.84
C 0 0 0 0 Design (0]
(0] 17 17 17 17 General shear failure 26
w’ 0.5 0.5 0.5 0.5 Local shear failure 17
FOS 3 3 3 3
N Value 22 22 22 22
m, 0 0 0 0
Nc 12.34 12.34 12.34 12.34
Nq 4.77 4.77 4.77 4.77
Ny 3.53 3.53 3.53 3.53
Sc 13 1.3 13 1.3
Dc 2.62 1.81 1.54 141
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.81 1.41 1.27 1.2
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1.81 141 1.27 1.2
Tan(45+@ /2) 1.35 1.35 1.35 1.35
ic,iq & iy 1 1 1 1
Submarged Dencit (y') 0.84 0.84 0.84 0.84
C.N¢ s..dc ¢ 0 0 0 0
¥'D.(Ng-1).5,.0qiq 41.27 3215 | 28.96 | 27.36
0.5.v.B.Ny.s d,i, W’ 2.35 3.66 4.95 6.24
NBC 43.62 35.81 33.91 33.6
SBC 14.54 11.94 11.3 11.2
Recommended SBC for 14.54 11.94 11.30 11.20
sattlement of 40mm ) ) ) )
For Settlement
Sattlement Factor ( As
per Fig 9 of IS 8009 (Part- 125 13 14.1 14.8
1) 1976
Settlement (S) 18.18 15.52 15.93 16.58
AP = (SBC x Footing
Size)/(widthof| 390 | 3.69 3.66
Foundation +Layer
Depth)"2 =
H (1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per |S 6403:1981

(BH-9) ( Depth =7m)

Depth (D) 7 7 7 7
Width (B) 1 2 3 4
Bulk Dencit (y) 1.84 1.84 1.84 1.84
o 0 0 0 0 Design ()
(1)} 17 17 17 17 General shear failure 26
w’ 0.5 0.5 0.5 0.5 |Local shear failure 17
FOS 3 3 3 3
N Value 16 16 16 16
m, 0 0 0 0
Nc 12.34 12.34 12.34 12.34
Nq 4.77 4.77 4.77 4.77
Ny 3.53 3.53 3.53 3.53
Sc 13 13 13 13
Dc 2.89 1.95 1.63 1.47
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.95 1.47 1.32 1.24
Sy 0.8 0.8 0.8 0.8
Dqg=Dy 1.95 1.47 1.32 1.24
Tan(45+@ /2) 1.35 1.35 1.35 1.35
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.84 0.84 0.84 0.84
C.N¢ s..dc-i¢ 0 0 0 0
7'D.(Ng-1).5;.dg.iq 51.87 39.1 35.11 32.99
0.5.v.B.Ny.s d,i, W’ 2.53 3.82 5.14 6.44
NBC 54.4 42.92 40.25 39.43
SBC 18.13 14.31 13.42 13.14
sattlement of 40mm 18.13 14.31 13.42 13.14
For Settlement
per Fig 9 of IS 8009 (Part- 12.5 13 14.1 14.8
Settlement (S) 22.66 18.6 18.92 19.45
AP = (SBC x Footing 5.92 4.67 4.38 4.29
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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SBC & Settlement Summary of BH-09

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

NBC 1x1 26.46 30.87 35.28 39.69 441 43.6pP 54.4

SBC 1x1 8.82 10.29 11.76 13.23 14.7 14.54 18.13

BC for sattlement of 40mm 1x1 8.82 10.29 11.76 13.23 14.7( 14.54 18.13
Settlement (S) 1x1 15.98 18.65 21.31 23.98 26.64 18.1B 22.66

NBC 2Xx2 24.26 26.46 28.67 30.87| 33.08 35.81L 42.92

SBC 2X2 8.09 8.82 9.56 10.29 11.03 11.94 14.31

BC for sattlement of 40mm 2x2 8.09 8.82 9.56 10.29 11.03 11.94 14.31
Settlement (S) 2x2 29.32 31.97 34.65 37.3 39.94 15.5p 18.6

NBC 3x3 23.59 24.92 26.46 28 29.33 33.91 40.25

SBC 3x3 7.86 8.31 8.82 9.33 9.78 11.3 13.4p

BC for sattlement of 40mm 3x3 7.36 7.36 7.36 7.36 7.36 11.3( 13.4p
Settlement (S) 3x3 42.73 45.18 47.95 50.72 53.117 15.98 18.92

NBC 4x4 23.15 24.26 25.36 26.46 27.5¢6 33.4 39.43

SBC 4x4 7.72 8.09 8.45 8.82 9.19 11.2 13.14

BC for sattlement of 40mm 4x4 5.52 5.52 5.52 5.52 5.52 11.2( 13.14
Settlement (S) 4x4 55.96 58.64 61.25 63.94 66.64 16.58 19.45
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Bearing Capacity asper |S 6403:1981

(BH-10) ( Depth =1m)

Depth (D) 1 1 1 1
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 3.6 3.6 3.6 3.6
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0038 0.0038 0.0038 0.0038
Nc 5.14 5.14 5.14 5.14
Ng 1 1 1 1
Ny 0 0 0 0
Sc 13 13 1.3 1.3
Dc 1.2 1.1 1.07 1.05
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N¢ Se.dc.i¢ 28.87 26.46 25.74 25.26
7'D.(NQ-1).5,.0q.14 0 0 0 0
0.5.7.B.Ny.s,d,i, W’ 0 0 0 0
NBC 28.87 26.46 25.74 25.26
SBC 9.62 8.82 8.58 8.42
Recommended SBC for
sattlement of 40mm 9.62 8.82 7.16 5.37
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 17.9 32.83 47.91 62.69
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = 3.14 2.88 2.80 2.75
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S6403:1981  (BH-10) ( Depth =2m)
Depth (D) 2 2 2 2
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 3.6 3.6 3.6 3.6
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0038 0.0038 0.0038 0.0038
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 13
Dc 14 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N. s..d..i. 33.68 28.87 27.18 26.46
7'D.(Ng-1).5,.d,.iq 0 (] (] 0
0.5.y.B.Ny.s, d,i, W’ 0 0 (] 0
NBC 33.68 28.87 27.18 26.46
SBC 11.23 9.62 9.06 8.82
Recommended SBC for
11.23 9.62 7.16 5.37
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 20.9 35.81 50.59 65.66
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 3.67 3.14 2.96 2.88
H(1.5xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S6403:1981  (BH-10) ( Depth =3m)
Depth (D) 3 3 3 3
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 3.6 3.6 3.6 3.6
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0038 0.0038 0.0038 0.0038
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.6 1.3 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N; s..dc.I 38.49 31.27 28.87 27.66
7'D.(Ng-1).5,.d,.iq 0 (] (] 0
0.5.y.B.Ny.s, d,i, W’ 0 0 (] 0
NBC 38.49 31.27 28.87 27.66
SBC 12.83 10.42 9.62 9.22
Recommended SBC for
12.83 10.42 7.16 5.37
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 23.88 38.79 53.71 68.64
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 4.19 3.40 3.14 3.01
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S6403:1981  (BH-10) ( Depth =4m)
Depth (D) 4 4 4 4
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 3.6 3.6 3.6 3.6
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0038 0.0038 0.0038 0.0038
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 1.3
Dc 1.8 14 1.27 1.2
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N; s..dc.I 43.3 33.68 30.55 28.87
7'D.(Ng-1).5,.d,.iq 0 (] 0 0
0.5.y.B.Ny.s, d,i, W’ 0 0 0 0
NBC 43.3 33.68 30.55 28.87
SBC 14.43 11.23 10.18 9.62
Recommended SBC for
14.43 10.75 7.16 5.37
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 26.86 41.8 56.84 71.62
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = 4711 3.67 3.32 3.14
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S6403:1981  (BH-10) ( Depth =5m)
Depth (D) 5 5 5 5
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 3.6 3.6 3.6 3.6
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0038 0.0038 0.0038 0.0038
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 1.3 1.3 13
Dc 2 1.5 1.33 1.25
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.5 1.25 1.17 1.13
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N; s..dc.I 48.11 36.08 31.99 30.07
7'D.(Ng-1).5,.d,.iq 0 (] (] 0
0.5.y.B.Ny.s, d,i, W’ 0 0 (] 0
NBC 48.11 36.08 31.99 30.07
SBC 16.04 12.03 10.66 10.02
Recommended SBC for
16.04 10.75 7.16 5.37
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976
Settlement (S) 29.85 44.78 59.52 74.6
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)A2 = >-24 3.93 3.48 3.21
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S 6403:1981

(BH-10) ( Depth =6m)

Depth (D) 6 6 6 6
Width (B) 1 2 3 4
Bulk Dencit (y) 1.85 1.85 1.85 1.85
C 0 0 0 0 Design (0]
(0] 17 17 17 17 General shear failure 25
w’ 0.5 0.5 0.5 0.5 Local shear failure 17
FOS 3 3 3 3
N Value 15 15 15 15
m, 0 0 0 0
Nc 12.34 12.34 12.34 12.34
Nq 4.77 4.77 4.77 4.77
Ny 3.53 3.53 3.53 3.53
Sc 13 1.3 13 1.3
Dc 2.62 1.81 1.54 141
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.81 141 1.27 1.2
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1.81 141 1.27 1.2
Tan(45+@ /2) 1.35 1.35 1.35 1.35
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.85 0.85 0.85 0.85
C.N. s..d. .i¢ 0 0 0 0
7' D.(NgG-1).8,.dq i 41.76 3253 | 293 | 27.69
0.5.y.B.Nys, d,i, W’ 2.36 3.68 4.98 6.27
NBC 44.12 36.21 34.28 33.96
SBC 14.71 12.07 11.43 11.32
Recommended SBC for 14.71 12.07 11.43 11.32
sattlement of 40mm ) ) ) )
For Settlement
Sattlement Factor ( As
per Fig 9 of IS 8009 (Part- 18.1 19 20 22
1) 1976
Settlement (S) 26.63 22.93 22.86 249
AP = (SBC x Footing
Size)/(widthof| | o 394 | 373 3.70
Foundation +Layer
Depth)"2 =
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per |S 6403:1981

(BH-10) ( Depth =7m)

Depth (D) 7 7 7 7
Width (B) 1 2 3 4
Bulk Dencit (y) 1.85 1.85 1.85 1.85
C 0 0 0 0 Design (0]
1) 17 17 17 17 General shear failure 25
w’ 0.5 0.5 0.5 0.5 Local shear failure 17
FOS 3 3 3 3
N Value 15 15 15 15
m, 0 0 0 0
Nc 12.34 12.34 12.34 12.34
Nq 4.77 4.77 4.77 4.77
Ny 3.53 3.53 3.53 3.53
Sc 13 13 1.3 13
Dc 2.89 1.95 1.63 1.47
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.95 1.47 1.32 1.24
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1.95 1.47 1.32 1.24
Tan(45+@ /2) 1.35 1.35 1.35 1.35
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.85 0.85 0.85 0.85
C.N, s.dc.i. 0 0 0 0
y'D.(Ng-1).5,.d.dq 52.49 39.57 | 35.53 | 33.38
0.5.y.B.Ny.s,d, i, W’ 2.55 3.84 | 517 | 6.48
NBC 55.04 43.41 40.7 39.86
SBC 18.35 14.47 13.57 13.29
Recommended SBC for 18.35 14.47 | 1357 | 13.29
sattlement of 40mm
For Settlement
Sattlement Factor ( As
per Fig 9 of IS 8009 (Part- 18.1 19 20 22
1) 1976
Settlement (S) 33.21 27.49 27.14 29.24
AP = (SBC x Footing
Size)/(widthof| - . o 472 | 443 | a3a
Foundation +Layer
Depth)”2 =
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3

Page 112



SBC & Settlement Summary of BH-10

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

NBC 1x1 28.87 33.68 38.49 43.3 48.11 44.1p 55.04

SBC 1x1 9.62 11.23 12.83 14.43 16.04 14.71 18.35

BC for sattlement of 40mm 1x1 9.62 11.23 12.83 14.43 16.04 14.71L 18.35
Settlement (S) 1x1 17.9 20.9 23.88 26.86 29.85 26.68 33.21
NBC 2x2 26.46 28.87 31.27 33.68] 36.08 36.2L 4341

SBC 2x2 8.82 9.62 10.42 11.23 12.03 12.0y 14 .47

BC for sattlement of 40mm 2x2 8.82 9.62 10.42 10.75 10.74 12.0y 14.47
Settlement (S) 2x2 32.83 35.81 38.79 41.8 44.79 22.9B 27.49

NBC 3x3 25.74 27.18 28.87 30.55 31.9 34.2B 40.)

SBC 3x3 8.58 9.06 9.62 10.18 10.66 11.43 13.57

BC for sattlement of 40mm 3x3 7.16 7.16 7.16 7.16 7.16 11.43 13.5[7
Settlement (S) 3x3 47.91 50.59 53.71 56.84 59.51 22.86 27.14

NBC 4x4 25.26 26.46 27.66 28.87| 30.01 33.96 39.86

SBC 4x4 8.42 8.82 9.22 9.62 10.02 11.32 13.29

BC for sattlement of 40mm 4x4 5.37 5.37 5.37 5.37 5.37 11.37 13.2p
Settlement (S) 4x4 62.69 65.66 68.64 71.62 74.6 24.9 29.24
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Bearing Capacity as per 1S 6403:1981

(BH-11) ( Depth =1m)

Depth (D) 1 1 1 1
Width (B) 1 2 3 4
Bulk Dencit (y) 1.9 1.9 1.9 1.9
C 3.6 3.6 3.6 3.6
[ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0041 0.0041 0.0041 0.0041
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 1.3 13 1.3 1.3
Dc 1.2 1.1 1.07 1.05
sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dqg=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.9 0.9 0.9 0.9
C.N. s.d..i. 28.87 26.46 25.74 25.26
7'D.(Ng-1).54.dg.iq 0 0 0 0
0.5. y.B.Ny.Sy_dy.in’ 0 0 0 0
NBC 28.87 26.46 25.74 25.26
SBC 9.62 8.82 8.58 8.42
Recommended SBC for
sattlement of 40mm 9.62 8.82 6.64 4.98
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 19.32 35.42 51.69 67.63
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = 3.14 2.88 2.80 2.75
H (1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 15 2.25 3
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Bearing Capacity asper 1S6403:1981  (BH-11) ( Depth =2m)
Depth (D) 2 2 2 2
Width (B) 1 2 3 4
Bulk Dencit (y) 1.9 1.9 1.9 1.9
C 3.6 3.6 3.6 3.6
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0041 0.0041 0.0041 0.0041
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 13 13 1.3
Dc 14 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic,iq & iy 1 1 1 1
Submarged Dencit (y') 0.9 0.9 0.9 0.9
C.N. s..d..i. 33.68 28.87 27.18 26.46
7'D.(Ng-1).5,.d,.iq 0 0 0 0
0.5.y.B.Nyss d,i, W’ 0 (] 0 0
NBC 33.68 28.87 27.18 26.46
SBC 11.23 9.62 9.06 8.82
Recommended SBC for
11.23 9.62 6.64 4,98
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 22.55 38.64 54.58 70.85
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = 3.67 3.14 2.96 2.88
H (1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S6403:1981  (BH-11) ( Depth =3m)
Depth (D) 3 3 3 3
Width (B) 1 2 3 4
Bulk Dencit (y) 1.9 1.9 1.9 1.9
C 3.6 3.6 3.6 3.6
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0041 0.0041 0.0041 0.0041
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 13 13 1.3
Dc 1.6 1.3 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic,iq & iy 1 1 1 1
Submarged Dencit (y') 0.9 0.9 0.9 0.9
C.N. s..d..i. 38.49 31.27 28.87 27.66
7'D.(Ng-1).5,.d,.iq 0 0 0 0
0.5.y.B.Nyss d,i, W’ 0 (] 0 0
NBC 38.49 31.27 28.87 27.66
SBC 12.83 10.42 9.62 9.22
Recommended SBC for
12.83 9.959379 6.64 4,98
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 25.76 41.85 57.96 74.06
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = 4.19 3.40 3.14 3.01
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S6403:1981  (BH-11) ( Depth =4m)
Depth (D) 4 4 4 4
Width (B) 1 2 3 4
Bulk Dencit (y) 1.9 1.9 1.9 1.9
C 3.6 3.6 3.6 3.6
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0041 0.0041 0.0041 0.0041
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 13 1.3 1.3
Dc 1.8 14 1.27 1.2
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic,iq & iy 1 1 1 1
Submarged Dencit (y') 0.9 0.9 0.9 0.9
C.N; s..dc.i 43.3 33.68 30.55 28.87
7'D.(Ng-1).5,.d,.iq 0 0 0 0
0.5.y.B.Nyss d,i, W’ 0 (] 0 0
NBC 43.3 33.68 30.55 28.87
SBC 14.43 11.23 10.18 9.62
Recommended SBC for
14.43 9.96 6.64 4,98
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 28.98 45.1 61.33 77.27
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = 4711 3.67 3.32 3.14
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3

Page 117



Bearing Capacity as per 1S6403:1981  (BH-11) ( Depth =5m)
Depth (D) 5 5 5 5
Width (B) 1 2 3 4
Bulk Dencit (y) 1.9 1.9 1.9 1.9
C 3.6 3.6 3.6 3.6
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0041 0.0041 0.0041 0.0041
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 13 13 1.3
Dc 2 1.5 1.33 1.25
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.5 1.25 1.17 1.13
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic,iq & iy 1 1 1 1
Submarged Dencit (y') 0.9 0.9 0.9 0.9
C.N; s..dc.i 48.11 36.08 31.99 30.07
7'D.(Ng-1).5,.d,.iq 0 0 0 0
0.5.y.B.Nyss d,i, W’ 0 (] 0 0
NBC 48.11 36.08 31.99 30.07
SBC 16.04 12.03 10.66 10.02
Recommended SBC for
16.04 9.96 6.64 4,98
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976
Settlement (S) 32.21 48.32 64.22 80.49
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = >-24 3.93 3.48 3.21
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per |S 6403:1981

(BH-11) ( Depth =6m)

Depth (D) 6 6 6 6
Width (B) 1 2 3 4
Bulk Dencit (y) 1.82 1.82 1.82 1.82
C 0 0 0 0 Design (0]
(1)} 17 17 17 17 General shear failure 25
w’ 0.5 0.5 0.5 0.5 Local shear failure 17
FOS 3 3 3 3
N Value 13 13 13 13
m, 0 0 0 0
Nc 12.34 12.34 12.34 12.34
Nq 4.77 4.77 4.77 4.77
Ny 3.53 3.53 3.53 3.53
Sc 13 13 13 1.3
Dc 2.62 1.81 1.54 141
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dq=Dy 1.81 141 1.27 1.2
Sy 0.8 0.8 0.8 0.8
Dq=Dy 1.81 141 1.27 1.2
Tan(45+0 /2) 1.35 1.35 1.35 1.35
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.82 0.82 0.82 0.82
C.N, s..0¢.i¢ (] (] (] 0
¥'D.(Ng-1).5;.0g.iq 40.29 31.38 28.27 26.71
0.5.7.B.Ny.s, d,i, W’ 2.33 3.62 4.9 6.17
NBC 42.62 35 33.17 32.88
SBC 14.21 11.67 11.06 10.96
Recommended SBC for
14.21 11.67 11.06 10.96
sattlement of 40mm
For Settlement
Sattlement Factor ( As
per Fig 9 of IS 8009 (Part- 23.4 24.2 26.8 28.8
1) 1976
Settlement (S) 33.25 28.24 29.64 31.56
AP = (SBC x Footing
Size)/(width off o) 381 | 361 | 358
Foundation +Layer|
Depth)”2 =
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per |S 6403:1981

(BH-11) ( Depth =7m)

Depth (D) 7 7 7 7
Width (B) 1 2 3 4
Bulk Dencit (y) 1.85 1.85 1.85 1.85
C 0 0 0 0
[/} 18 18 18 18 Design 0]
w’ 0.5 0.5 0.5 0.5 General shear failure 27
FOS 3 3 3 3 Local shear failure 18
N Value 19 19 19 19
m, 0 0 0 0
Nc 13.1 13.1 13.1 13.1
Nq 5.26 5.26 5.26 5.26
Ny 4.07 4.07 4.07 4.07
Sc 1.3 13 1.3 1.3
Dc 2,93 1.97 1.64 1.48
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dg=Dy 1.97 1.48 1.32 1.24
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1.97 1.48 1.32 1.24
Tan(45+9 /2) 1.38 1.38 1.38 1.38
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.85 0.85 0.85 0.85
C.N, s.d.i. (] 0 0 0
' D.(Ng-1).5;.0g.iq 59.92 45.02 40.15 37.72
05.7.B.Ny.s,d, i, W’ 2.97 4.46 5.96 7.47
NBC 62.89 49.48 46.11 45.19
SBC 20.96 16.49 15.37 15.06
Recommended SBC for
20.96 16.49 15.37 15.06
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 14.7 15.8 16.4 17.2
of IS 8009 (Part-1) 1976 ' ) ' )
Settlement (S) 30.81 26.05 25.21 25.9
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)/2 6.84 5.38 5.02 4.92
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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SBC & Settlement Summary of BH-11

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

NBC 1x1 28.87 33.68 38.49 43.3 48.11 42.6p 62.89

SBC 1x1 9.62 11.23 12.83 14.43 16.04 14.2 20.96

BC for sattlement of 40mm 1x1 9.62 11.23 12.83 14.43 16.04 14.21 20.96
Settlement (S) 1x1 19.32 22.55 25.76 28.98 32.2] 33.2b 30.81

NBC 2x2 26.46 28.87 31.27 33.68] 36.08 35 49.48

SBC 2x2 8.82 9.62 10.42 11.23 12.03 11.6} 16.49

BC for sattlement of 40mm 2x2 8.82 9.62 | 9.95937 9.96 9.96 11.6f 16.49
Settlement (S) 2x2 35.42 38.64 41.85 45.1 48.32 28.24 26.05
NBC 3x3 25.74 27.18 28.87 30.55 31.9 33.1 46.11

SBC 3x3 8.58 9.06 9.62 10.18 10.66 11.06 15.37

BC for sattlement of 40mm 3x3 6.64 6.64 6.64 6.64 6.64 11.06 15.3)
Settlement (S) 3x3 51.69 54.58 57.96 61.33 64.23 29.64 25.21

NBC 4x4 25.26 26.46 27.66 28.87| 30.01 32.88 45.19

SBC 4x4 8.42 8.82 9.22 9.62 10.02 10.9¢ 15.06

BC for sattlement of 40mm 4x4 4.98 4.98 4.98 4.98 4.98 10.9¢4 15.0p
Settlement (S) 4x4 67.63 70.85 74.06 77.27 80.4 31.56 25.p
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Bearing Capacity asper 1S6403:1981  (BH-12) ( Depth =1m)
Depth (D) 1 1 1 1
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 34 3.4 3.4 3.4
[ 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0039 0.0039 0.0039 0.0039
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 1.3 13 1.3 1.3
Dc 1.2 1.1 1.07 1.05
sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dqg=Dy 1.1 1.05 1.03 1.03
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N. s.d..i. 27.26 24.99 2431 23.85
7'D.(Ng-1).54.dg.iq 0 0 0 0
0.5. y.B.Ny.Sy.dy.in’ 0 0 0 0
NBC 27.26 24.99 24.31 23.85
SBC 9.09 8.33 8.1 7.95
Recommended SBC for
sattlement of 40mm 9.09 8.33 6.98 5.24
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 17.36 31.82 46.42 60.74
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = 2.97 2.72 2.64 2.60
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 15 2.25 3
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Bearing Capacity asper 1S6403:1981  (BH-12) ( Depth =2m)
Depth (D) 2 2 2 2
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 3.4 3.4 3.4 3.4
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0039 0.0039 0.0039 0.0039
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 13 13 1.3
Dc 14 1.2 1.13 1.1
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.2 1.1 1.07 1.05
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic,iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N; S.0¢.ic 31.81 27.26 25.67 24.99
7'D.(Ng-1).5,.d,.iq 0 0 0 0
0.5.y.B.Nyss d,i, W’ 0 (] 0 0
NBC 31.81 27.26 25.67 24.99
SBC 10.6 9.09 8.56 8.33
Recommended SBC for
10.6 9.09 6.98 5.23
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976 0 0 0
Settlement (S) 20.25 34.73 49.05 63.65
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = 3.4 2.97 2.80 2.12
H (1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity asper 1S6403:1981  (BH-12) ( Depth =3m)
Depth (D) 3 3 3 3
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 3.4 3.4 3.4 3.4
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0039 0.0039 0.0039 0.0039
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 13 13 1.3
Dc 1.6 1.3 1.2 1.15
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.3 1.15 1.1 1.08
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic,iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N. s..d..i. 36.35 29.53 27.26 26.13
7'D.(Ng-1).5,.d,.iq 0 0 0 0
0.5.y.B.Nyss d,i, W’ 0 (] 0 0
NBC 36.35 29.53 27.26 26.13
SBC 12.12 9.84 9.09 8.71
Recommended SBC for
12.12 9.84 6.98 5.24
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 23.15 37.59 52.09 66.55
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = 3.96 3.21 2.97 2.84
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity asper 1S6403:1981  (BH-12) ( Depth =4m)
Depth (D) 4 4 4 4
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 3.4 3.4 34 3.4
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0039 0.0039 0.0039 0.0039
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 13 1.3 1.3
Dc 1.8 14 1.27 1.2
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dg=Dy 1.4 1.2 1.13 1.1
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic,iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N, s.d..i. 40.89 31.81 28.85 27.26
7'D.(Ng-1).5,.d,.iq 0 0 0 0
0.5.y.B.Nyss d,i, W’ 0 (] 0 0
NBC 40.89 31.81 28.85 27.26
SBC 13.63 10.6 9.62 9.09
Recommended SBC for
13.63 10.47 6.98 5.23
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 0 0 0 0
of IS 8009 (Part-1) 1976
Settlement (S) 26.04 40.5 55.13 69.46
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = 4.45 3.46 3.14 2.97
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3

Page 125



Bearing Capacity asper 1S6403:1981  (BH-12) ( Depth =5m)
Depth (D) 5 5 5 5
Width (B) 1 2 3 4
Bulk Dencit (y) 1.89 1.89 1.89 1.89
C 3.4 3.4 3.4 3.4
) 0 0 0 0
w’ 0.5 0.5 0.5 0.5
FOS 3 3 3 3
N Value 0 0 0 0
m, 0.0039 0.0039 0.0039 0.0039
Nc 5.14 5.14 5.14 5.14
Nq 1 1 1 1
Ny 0 0 0 0
Sc 13 13 13 1.3
Dc 2 1.5 1.33 1.25
Sq 1.2 1.2 1.2 1.2
Dg=Dy 1 1 1 1
Dq=Dy 1.5 1.25 1.17 1.13
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1 1 1 1
Tan(45+@ /2) 1 1 1 1
ic,iq & iy 1 1 1 1
Submarged Dencit (y') 0.89 0.89 0.89 0.89
C.N, s.d..i. 45.44 34.08 30.22 28.4
7'D.(Ng-1).5,.d,.iq 0 0 0 0
0.5.y.B.Nyss d,i, W’ 0 (] 0 0
NBC 45.44 34.08 30.22 28.4
SBC 15.15 11.36 10.07 9.47
Recommended SBC for
15.15 10.47 6.98 5.23
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9
of IS 8009 (Part-1) 1976
Settlement (S) 28.94 43.4 57.71 72.36
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)"2 = 4.95 3.71 3.29 3.09
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity as per 1S6403:1981  (BH-12) ( Depth =6m)
Depth (D) 6 6 6 6
Width (B) 1 2 3 4
Bulk Dencit (y) 1.85 1.85 1.85 1.85
C 0 0 0 0 Design 0]
1)} 17 17 17 17 General shear failure 25
W’ 0.5 0.5 0.5 0.5 Local shear failure 17
FOS 3 3 3 3
N Value 7 7 7 7
m, 0 0 0 0
Nc 12.34 12.34 12.34 12.34
Nq 4.77 4.77 4.77 4.77
Ny 3.53 3.53 3.53 3.53
Sc 1.3 1.3 1.3 1.3
Dc 2.62 1.81 1.54 1.41
Sq 1.2 1.2 1.2 1.2
Dqg=Dy 1 1 1 1
Dqg=Dy 1.81 1.41 1.27 1.2
Sy 0.8 0.8 0.8 0.8
Dqg=Dy 1.81 1.41 1.27 1.2
Tan(45+@ /2) 1.35 1.35 1.35 1.35
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.85 0.85 0.85 0.85
C.N; s.d. .i¢ 0 0 0 0
Y D.(Nq-l).sq.dq.iq 41.76 32.53 29.3 27.69
0.5. y.B.Ny.sY.dﬂ,_iy W’ 2.36 3.68 4.98 6.27
NBC 44.12 36.21 34.28 33.96
SBC 14.71 12.07 11.43 11.32
Recommended SBC for
6.90 6.45 6.15 5.88
sattlement of 40mm
For Settlement
Sattlement Factor ( As per Fig 9 58 62 65 68
of IS 8009 (Part-1) 1976
Settlement (S) 85.32 74.83 74.3 76.98
AP = (SBC x Footing Size)/(width
of Foundation +Layer Depth)?2 = 4.80 3.94 3.73 3.70
H (1.5 xB) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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Bearing Capacity asper 1S 6403:1981

(BH-12) ( Depth =7m)

Depth (D) 7 7 7 7
Width (B) 1 2 3 4
Bulk Dencit (y) 1.85 1.85 1.85 1.85
C 0 0 0 0 Design (0]
@ 17 17 17 17 General shear failure 25
w’ 0.5 0.5 0.5 0.5 Local shear failure 17
FOS 3 3 3 3
N Value 7 7 7 7
m, 0 0 0 0
Nc 12.34 12.34 12.34 12.34
Nqg 4.77 4.77 4.77 4.77
Ny 3.53 3.53 3.53 3.53
Sc 1.3 1.3 1.3 1.3
Dc 2.89 1.95 1.63 1.47
Sq 1.2 1.2 1.2 1.2
Dq=Dy 1 1 1 1
Dg=Dy 1.95 1.47 1.32 1.24
Sy 0.8 0.8 0.8 0.8
Dg=Dy 1.95 1.47 1.32 1.24
Tan(45+@ /2) 1.35 1.35 1.35 1.35
ic, iq & iy 1 1 1 1
Submarged Dencit (y') 0.85 0.85 0.85 0.85
C.N s..dc.i¢ 0 0 0 0
7' D.(Ng-1).5,.dg.iq 52.49 39.57 35.53 33.38
0.5.7.B.Ny.s, d,i, W’ 2.55 384 | 517 | 6.48
NBC 55.04 43.41 40.7 39.86
SBC 18.35 14.47 13.57 13.29
Recommended SBC for 6.90 6.45 6.15 5.88
sattlement of 40mm
For Settlement
Sattlement Factor ( As
per Fig 9 of IS 8009 (Part- 58 62 65 68
1) 1976
Settlement (S) 106.43 89.71 88.21 90.37
AP = (SBC x Footing
Size)/(widthof\ o 472 | 443 | 434
Foundation +Layer
Depth)"2 =
H (1.5 x B) 1500 3000 4500 6000
Layer Depth = (1.5 x B)/2 0.75 1.5 2.25 3
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SBC & Settlement Summary of BH-12

Depth (D) 1 2 3 4 5 6 7
Footing Size
NBC 1x1 27.26 31.81 36.35 40.89 45.44 44.1p 55.04
SBC 1x1 9.09 10.6 12.12 13.63 15.14 14.71 18.35
BC for sattlement of 40mm 1x1 9.09 10.6 12.12 13.63 15.15 6.90 6.9
Settlement (S) 1x1 17.36 20.25 23.15 26.04 28.94 85.3p 106.43
NBC 2x2 24.99 27.26 29.53 31.81 34.08 36.21L 4341
SBC 2x2 8.33 9.09 9.84 10.6 11.36 12.07 14.47
BC for sattlement of 40mm 2x2 8.33 9.09 9.84 10.47 10.47 6.45 6.44
Settlement (S) 2x2 31.82 34.73 37.59 40.5 43.4 74.88 89.71
NBC 3x3 24.31 25.67 27.26 28.85 30.21 34.2B 40.)
SBC 3x3 8.1 8.56 9.09 9.62 10.07 11.43 13.5[7
BC for sattlement of 40mm 3x3 6.98 6.98 6.98 6.98 6.98 6.15 6.15
Settlement (S) 3x3 46.42 49.05 52.09 55.13 57.7] 74.3 88.91
NBC 4x4 23.85 24.99 26.13 27.26| 28.4 33.9p 39.46
SBC 4x4 7.95 8.33 8.71 9.09 9.47 11.3% 13.2D
BC for sattlement of 40mm 4x4 5.24 5.23 5.24 5.23 5.23 5.88 5.84
Settlement (S) 4x4 60.74 63.65 66.55 69.46 72.36 76.98 90.37
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5.2 USE OF PILE FOUNDATION:
Bored cast in-situ piles are preferred due to typical geological formation, availability of construction
agencies; ease of construction and less sound pollution.

While calculating the pile capacity, let us assume that,

a) Cut off levelisat2.0m
b) Pile capacities shall be ascertained by approved method
(1S 2911 (Part 1/Sec 2):2010).

€) Assumed Grade of Concrete = M25
d) Diameter of pile used = 300mm.

Sample Calculation of Safe Vertical Pile Capacity around Agia Grid Substation, [BH-1]

: [As per IS 2911 (Part 1/Sec 2) : 2010]
Pile embedment depth =14 m.

Diameter of pile =300 mm.

Sample vertical pile capacity has been estimated considering average layer stratification as per Soil
Profile Clause 4.0 in the Report

Design Strength Parameters:
STRATUM-I

[Note: As, Recommended Cut-off 2m length falls within this layer, also No SPT & UDS value is
encountered in this stratum, Hence the stratum is ignored.

STRATUM-II

Considering the lab result and subsoil condition,
Use design ¢ = 3.9 t/m” and ® = 0°.

Submerged Density=0.88

Also use, o = 1.0 (As C = 3.9 t/m?)

Length of Shaft =3.00 m

STRATUM-III

Considering the lab result and subsoil condition,
Use design c=2.2t/m2 and ® =5°.

Submerged Density=0.86

Also use, a = 1.0( As C = 2.2 t/m?)

Length of shaft=2.00 m

STRATUM-IV

Considering the lab result and subsoil condition,
Use design c=0t/m2 and & = 22°,

Submerged Density=0.86

Also use, Ki=1 (As & =22°))

Length of shaft=5.00 m
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STRATUM-V

Considering the lab result and subsoil condition,
Use design c=0t/m2 and ® = 29°,

Submerged Density=0.87

Alsouse, Ki=1 (As ® =29°)

Length of shaft=2.00 m

The ultimate vertical pile capacity of bored cassitu RCC pile in soil may be estimated using the

formula as given below:
Q = (A X Nexc)+ 2 [Kix Py x tand; X Ag] + 2 [0 X G X Ag]
where, Q = Ultimate vertical load carrying capacity of B®ored pile,
A = Cross sectional area of pile tipr4 x (DY
D = Diameter of pile.
B = Effective overburden pressure at pile tip.
N = Bearing capacity factor for bored pile depegdin®d.
N. = Bearing capacity factor, may be taken as 9.
G Average cohesion at pile tip.
Ki = Co-efficient of earth pressure thiayer.
Poi = Mean effective overburden pressure'dier.
& = Angle of wall friction between pile and sfit the [" layer.
A; = Surface area of pile shaft i‘FlI'ayer =t x D X L
Li = Length of pile in respective stratum,
@ = Angle of internal friction of sail.
o; = Adhesion factor for théhilayer.
G Average cohesion for th8 fayer.

Calculation of Safe Skin Frictional Resistance:

Stratum-I: (Layer 0 m depth to -0.50 m depth

(Note: Pile embedded 14 m and cut out level 2.0m below the existing G.L)
As the Cut-off, length is 2m from the existing ground level, Layer-Il doesn’t have influence in the
frictional resistance of the soil. Hence, it is ignored.

Stratum-II: (Layer 2.00 m depth to 5.00 m depth)

ai=1.00

Effective thickness = 3.00 m.

Cus=3.9t/m’

A, =7 x0.3x3.00=2.83 m’.

Where, D = 0.3 m. and Shaft length = 3.00m.

Ultimate Skin Frictional Resistance = (1.0x3.9x2.83)=11.02 t
Permissible skin friction resistance = 11.02/3=3.67 t

Stratum-Ill: (Layer 5.00 m depth to 7.00 m depth)

ai=1.00,

Effective thickness = 2.00 m.

Cus=2.2t/m?, $=5°

A, =7 x0.3x2.00=1.88 m’.

Where, D = 0.3 m. and Shaft length = 2.00m.

Ultimate Skin Frictional Resistance = (1.0x 2.2 x 1.88)=4.14 t
Permissible skin friction resistance = 4.14/3=1.38 t
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Stratum-IV: (Layer 7.00 m depth to 12.00 m depth)

Ki=1

b=22°

Effective thickness =5.00 m

As=1tx0.3x5.00=4.71m’

Pdi =(3.0x0.88+2.0x0.86+0.5x5.00x0.86)= 6.51 t/m?

Ultimate Skin Frictional Resistance = (1 x6.51 x tan22°) x 4.71=12.39 t.
Permissible skin friction resistance = 12.39/3=4.13 t

Stratum-V: (Layer 12.00 m depth to 14.00 m depth)

Ki=1

b= 29°

Effective thickness =2.00 m

As= Tt x 0.3 x2.00 = 1.884 m’

Pdi= (3.0x0.88+2.0x0.86+5.00x0.86+0.5x2.0x0.87) = 9.53 t/m’
Ultimate Skin Frictional Resistance = (1 x 9.53 x tan29°) x 1.884 =9.95 t.
Permissible skin friction resistance =9.95/3=3.32t

Calculation of Safe End Bearing Resistance:

A, =3.14x(0.3)*/4=0.071 m".
¢ = Angle of internal friction at the base of the pile = 29°
N. = Bearing capacity factor taken as 9
D = Dia of pile = 0.3 meter
F, = Factor of safety taken 3
Ny = Bearing Capacity Factors = 19.34
Nqg = Bearing Capacity Factors = 18.00
Pd = Effective overburden pressure at Pile tip(Restrited to 15D = (15x0.3)m = 4.50m
Hence, Pd = (0.88x3.0+0.86x1.5) t/m” = 3.93 t/m’
Ultimate End Bearing Resistance = 0.071x(0.5x0.3x0.87x19.34)+(3.93x18.00) t/m’
=5.20t/m’
Safe End Bearing Resistance = 5.20/3 t/m* = 1.73 t/m?
Safe vertical capacity of Pile =(1.73+3.67+1.38+4.13+3.32) t
=14.23t

Recommended vertical capacity of the Pile=12 t

Calculation of Uplift capacity of pile:

Uplift capacity of pile = (3.67+1.38+4.13+3.32)/2 t
=6.25t
Self weight of the pile (W) = ApxLxY
=0.071x12x25 =21.3 KN (excluding cut off 2 m, Y=25kN/m? as per IS 456)
=217t
So, as per IS 2911(Part 1 /Sec 2):2010, Clause 6.3.2

Safe Uplift Capacity of pile = (6.25+2.17) =8.42 t

Recommended uplift capacity of the Pile=7t
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BH-01

Depth of Pile ( 14 m including 2 m Cut offf length)
STRATUM-II | STRATUM-IIl | STRATUM-IV | STRATUM-V
2 5 7 12
Shaft Length 5 7 12 14
3 2 5 2
C Value 3.9 2.2 0 0
® Value 0 5 22 29
a 1 1 0 0
Ki 0 0 1 1
Dia of Pile 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.88 0.86 0.86 0.87
Tan Value (TAN ©) 0.000 0.087 0.404 0.554
Pdmean 1.32 3.5 6.51 9.53
As (rt x dia x tickness) 2.355 1.57 3.925 1.57
Ultimate Skin Frictional
9.1845 3.454 0 0
Resistance ( For C Value)
Ultimate Skin Frictional
0 0.00 10.32 8.29
Resistance ( For @ Value)
Permlss:flble skin friction 3.0615 115 3.44 5 76
Resistance (t)
Uplift capacity of Pile 5.21
Calculation of Safe End Bearing Resistance:
Ap 0.049 (mx (dia)2)/4
Pp 3.285 Cosidering 15*D ( 15*0.25 = 3.75)
Ny 19.34 | | |
Nq 18 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | | |
Ultimate Unjut End Bearing 3.00 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 1.00 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 11.42
Uplift capacity of Pile 5.21
Self Weight of Pile 1.50 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 6.71
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BH-01

Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-II

STRATUM-III | STRATUM-IV STRATUM-V
2 5 7 12
Shaft Length 5 7 12 14
3 2 5 2
CValue 3.9 2.2 0 0
® Value 0 5 22 29
a 1 1 0 0
Ki 1 1
Dia of Pile 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.88 0.86 0.86 0.87
Tan Value (TAN &) 0.000 0.087 0.404 0.554
Pdmean 1.32 3.5 6.51 9.53
As (rt x dia x tickness) 2.826 1.884 4.71 1.884
Ultimate Skin Frictional
Resistance ( For C Value) 11.0214 4.1448 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 12.39 9.95
Permlssz.able skin friction 36738 138 413 332
Resistance (t)
Uplift capacity of Pile 6.25
Calculation of Safe End Bearing Resistance:
Ap 0.071 (mx (dia)2 )/4
Pp 3.93 Cosidering 15*D (15*0.30=4.5)
Ny 19.34 | | |
Ng 18 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | | |
Ultimate Unjnit End Bearing 518 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 1.73 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 14.23
Uplift capacity of Pile 6.25
Self Weight of Pile 2.16 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 8.41
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BH-01

Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-II | STRATUM-IIl | STRATUM-IV STRATUM-V
2 5 7 12
Shaft Length 5 7 12 14
3 2 5 2
CValue 3.9 2.2 0 0
® Value 0 5 22 29
a 1 1 0 0
Ki 1 1
Dia of Pile 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.88 0.86 0.86 0.87
Tan Value (TAN &) 0.000 0.087 0.404 0.554
Pdmean 1.32 3.5 6.51 9.53
As (m x dia x tickness) 3.768 2.512 6.28 2.512
Ultimate Skin Frictional
Resistance ( For C Value) 14.6952 >-5264 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 16.52 13.27
Permlssz.able skin friction 4.8984 1.84 551 4.4
Resistance (t)
Uplift capacity of Pile 8.33
Calculation of Safe End Bearing Resistance:
Ap 0.126 (mx (dia)2 )/4
Pp 5.22 Cosidering 15*D (15*0.40=6)
Ny 19.34 | | |
Nq 18 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | | |
Ultimate Unjnit End Bearing 12.22 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 4.07 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 20.74
Uplift capacity of Pile 8.33
Self Weight of Pile 3.84 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 12.18
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BH-01

Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-II | STRATUM-IIl | STRATUM-IV STRATUM-V
2 5 7 12
Shaft Length 5 7 12 14
3 2 5 2
CValue 3.9 2.2 0 0
® Value 0 5 22 29
a 1 1 0 0
Ki 1 1
Dia of Pile 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.88 0.86 0.86 0.87
Tan Value (TAN &) 0.000 0.087 0.404 0.554
Pdmean 1.32 3.5 6.51 9.53
As (rt x dia x tickness) 471 3.14 7.85 3.14
Ultimate Skin Frictional
Resistance ( For C Value) 18.369 6.908 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 20.65 16.59
Permlssz.able skin friction 6.123 5 30 6.88 5.3
Resistance (t)
Uplift capacity of Pile 10.42
Calculation of Safe End Bearing Resistance:
Ap 0.196 (mx (dia)2 )/4
Pp 6.51 Cosidering 15*D (15*0.50=7.5)
Ny 19.34 | | |
Nq 18 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | | |
Ultimate Unjnit End Bearing 23.82 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 7.94 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 28.78
Uplift capacity of Pile 10.42
Self Weight of Pile 6.00 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 16.42
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BH-01

Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-II | STRATUM-IIl | STRATUM-IV STRATUM-V
2 5 7 12
Shaft Length 5 7 12 14
3 2 5 2
CValue 3.9 2.2 0 0
® Value 0 5 22 29
a 1 1 0 0
Ki 1 1
Dia of Pile 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.88 0.86 0.86 0.87
Tan Value (TAN &) 0.000 0.087 0.404 0.554
Pdmean 1.32 3.5 6.51 9.53
As (rt x dia x tickness) 5.652 3.768 9.42 3.768
Ultimate Skin Frictional
Resistance ( For C Value) 22.0428 8.2896 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 24.78 19.50
Permlssz.able skin friction 73476 5 76 8.26 6.63
Resistance (t)
Uplift capacity of Pile 12.50
Calculation of Safe End Bearing Resistance:
Ap 0.283 (mx (dia)2 )/4
Pp 7.8 Cosidering 15*D (15*0.60 =9.0)
Ny 19.34 | | |
Nq 18 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | | |
Ultimate Unjnit End Bearing 41.10 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 13.70 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 38.71
Uplift capacity of Pile 12.50
Self Weight of Pile 8.64 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 21.14
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BH-01

Depth of Pile (14 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
Safe'vertica'l 11.42 14.23 20.74 28.78 38.71
capacity of Pile
Safe Uplift capacity 6.71 8.41 12.18 16.42 21.14

of Pile
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BH-02

Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I STRATUM-II STRATUM-III STRATUM-IV | STRATUM-V
2 5 7 12 14
Shaft Length 5 7 12 14 14
3 2 5 2 0
C Value 3.7 2.5 0 0
® Value 0 4 24 31
a 1 1 0 0
Ki 0 0 1 1.1
Dia of Pile 0.25 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.87 0.85 0.85 0.86
Tan Value (TAN ®) 0.000 0.070 0.445 0.601 0.000
Pdmean 1.305 3.46 6.435 9.42 10.28
As (n x dia x tickness) 2.355 1.57 3.925 1.57 0
Ult.lmate Skin Frictional 8.7135 3.925 0 0 0
Resistance ( For C Value)
UI'Flmate Skin Frictional 0 0.00 11.95 9.78 0.00
Resistance ( For ® Value)
Permlssz?]ble skin friction 5.9045 131 3.75 3.26 0.00
Resistance (t)
Uplift capacity of Pile 5.61

Calculation of Safe End Bearing Resistance:

Ap 0.049 (mtx (dia)2 )/4
Py 431 Cosidering 20*D (20*0.25 =5)
Ny 25.99 | | |
Nq 24 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate Ur.nt End Bearing 591 Ap(1/2*D*Y*Ny +Pd*Nq)
Resistance
Safe End Bearing Pressure 1.74 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 12.96
Uplift capacity of Pile 5.61
Self Weight of Pile 1.50 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 7.11
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BH-02

Depth of Pile ( 14 mincluding 2 m Cut offf length)
STRATUM-I STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 5 7 12 14
Shaft Length 5 7 12 14 14
3 2 5 2 0
C Value 3.7 2.5 0 0
® Value 0 24 31
a 1 1 0 0
Ki 0 0 1 1.1
Dia of Pile 0.3 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.87 0.85 0.85 0.86
Tan Value (TAN @) 0.000 0.070 0.445 0.601 0.000
Pdmean 1.305 3.46 6.435 9.42 10.28
As (m x dia x tickness) 2.826 1.884 4,71 1.884 0
Ult.lmate Skin Frictional 10.4562 471 0 0 0
Resistance ( For C Value)
UI'Flmate Skin Frictional 0 0.00 13.49 11.73 0.00
Resistance ( For ® Value)
Permissable skin friction 3.4854 1.57 4.50 3.91 0.00
Resistance (t)
Uplift capacity of Pile 6.73
Calculation of Safe End Bearing Resistance:
Ap 0.071 (mx (dia)2)/4
Py 5.16 Cosidering 20*D (20*0.30=6)
Ny 25.99 | | |
Nq 24 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate Ur.1it End Bearing 8.99 Ap(1/2*D*Y*Ny +Pd*Nq)
Resistance
Safe End Bearing Pressure 3.00 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 16.46
Uplift capacity of Pile 6.73
Self Weight of Pile 2.16 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 8.89
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BH-02

Depth of Pile ( 14 mincluding 2 m Cut offf length)

STRATUM-I STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 5 7 12 14
Shaft Length 5 7 12 14 14
3 2 5 2 0
C Value 3.7 2.5 0 0
® Value 0 24 31
a 1 1 0 0
Ki 0 0 1 1.1
Dia of Pile 0.4 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.87 0.85 0.85 0.86
Tan Value (TAN ®) 0.000 0.070 0.445 0.601 0.000
Pdmean 1.305 3.46 6.435 9.42 10.28
As (m x dia x tickness) 3.768 2.512 6.28 2.512 0
Ult.lmate Skin Frictional 13.9416 6.28 0 0 0
Resistance ( For C Value)
UI'Flmate Skin Frictional 0 0.00 17.99 15.64 0.00
Resistance ( For ® Value)
Permissable skin friction 4.6472 2.09 6.00 5.21 0.00
Resistance (t)
Uplift capacity of Pile 8.98
Calculation of Safe End Bearing Resistance:
Ap 0.126 (mx (dia)2)/4
Py 6.86 Cosidering 20*D (20*0.40=38)
Ny 25.99 | | |
Nq 24 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate Ur.1it End Bearing 21.24 Ap(1/2*D*Y*Ny +Pd*Nq)
Resistance
Safe End Bearing Pressure 7.08 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 25.03
Uplift capacity of Pile 8.98
Self Weight of Pile 3.84 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 12.82

Page 141



BH-02

Depth of Pile ( 14 mincluding 2 m Cut offf length)

STRATUM-I STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 5 7 12 14
Shaft Length 5 7 12 14 14
3 2 5 2 0
C Value 3.7 2.5 0 0
® Value 0 24 31
a 1 1 0 0
Ki 0 0 1 1.1
Dia of Pile 0.5 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.87 0.85 0.85 0.86
Tan Value (TAN @) 0.000 0.070 0.445 0.601 0.000
Pdmean 1.305 3.46 6.435 9.42 10.28
As (m x dia x tickness) 471 3.14 7.85 3.14 0
Ult.lmate Skin Frictional 17.427 285 0 0 0
Resistance ( For C Value)
UI'Flmate Skin Frictional 0 0.00 99.49 16.55 0.00
Resistance ( For ® Value)
Perm|ss:f1b|e skin friction 5.809 262 250 6.52 0.00
Resistance (t)
Uplift capacity of Pile 11.22
Calculation of Safe End Bearing Resistance:
Ap 0.196 (mx (dia)2)/4
Py 8.56 Cosidering 20*D (20*0.50 = 10)
Ny 25.99 | |
Nq 24 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | |
Ultimate Ur.1it End Bearing 4141 Ap(1/2*D*Y*Ny +Pd*Nq)
Resistance
Safe End Bearing Pressure 13.80 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 36.24
Uplift capacity of Pile 11.22
Self Weight of Pile 6.00 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 17.22
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Depth of Pile ( 14 mincluding 2 m Cut offf length)

STRATUM-I STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 5 7 12 14
Shaft Length 5 7 12 14 14
3 2 5 2 0
C Value 3.7 2.5 0 0
® Value 0 24 31
a 1 1 0 0
Ki 0 0 1 1.1
Dia of Pile 0.6 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.87 0.85 0.85 0.86
Tan Value (TAN @) 0.000 0.070 0.445 0.601 0.000
Pdmean 1.305 3.46 6.435 9.42 10.28
As (m x dia x tickness) 5.652 3.768 9.42 3.768 0
Ult.lmate Skin Frictional 20.9124 9.42 0 0 0
Resistance ( For C Value)
UI'Flmate Skin Frictional 0 0.00 26.99 93.46 0.00
Resistance ( For ® Value)
Permissable skin friction 6.9708 3.14 9.00 7.82 0.00
Resistance (t)
Uplift capacity of Pile 13.46
Calculation of Safe End Bearing Resistance:
Ap 0.283 (mx (dia)2)/4
Py 10.28 Cosidering 20*D (20*0.60 = 12)
Ny 25.99 | |
Nq 24 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | |
Ultimate Ur.nt End Bearing 71,62 Ap(1/2*D*Y*Ny +Pd*Nq)
Resistance
Safe End Bearing Pressure 23.87 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 50.80
Uplift capacity of Pile 13.46
Self Weight of Pile 8.64 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 22.11
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Depth of Pile (14 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
safeverticl | 1596 | 1646 | 2503 | 3624 | 50.80
capacity of Pile

safeUpliftcapacity| 217 | 889 | 1282 | 1722 | 2211

of Pile
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BH-03

Depth of Pile ( 14 m including 2 m Cut offf length)
STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV | STRATUM-V
2 4.5 7 14 14
Shaft Length 4.5 7 14 14 14
2.5 25 7 0 0
CValue 3.4 2 0 0
@ Value 0 6 27 0
a 1 1 0 0
Ki 0 0 1 0
Dia of Pile 0.25 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.9 0.85 0.87 0
Tan Value (TAN @) 0.000 0.105 0.510 0.000 0.000
Pdmean 1.125 3.3125 7.42 10.465 10.465
As (rt x dia x tickness) 1.9625 1.9625 5.495 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 6.6725 3.925 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 20.77 0.00 0.00
Permlss?ble skin friction 592 131 6.92 0.00 0.00
Resistance (t)
Uplift capacity of Pile 5.23
Calculation of Safe End Bearing Resistance:
Ap 0.049 (mx(dia)2)/4
Po 3.31 Cosidering 15*D ( 15*0.25 = 3.75)
Ny 14.47 | | |
Ng 14 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | | |
Ultimate Ur.\it End Bearing 535 Ap(1/2*D*Y*Ny +Pd*Ng)
Resistance
Safe End Bearing Pressure 0.78 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 11.24
Uplift capacity of Pile 5.23
Self Weight of Pile 1.50 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 6.73
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BH-03

Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 4.5 7 14 14
Shaft Length 4.5 7 14 14 14
2.5 2.5 7 0 0
CValue 3.4 2 0 0
@ Value 0 6 27 0
a 1 1 0 0
Ki 0 1 0
Dia of Pile 0.3 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.9 0.85 0.87 0
Tan Value (TAN &) 0.000 0.105 0.510 0.000 0.000
Pdmean 1.125 3.3125 7.42 10.465 10.465
As (rt x dia x tickness) 2.355 2.355 6.594 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 8.007 4.71 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 24.93 0.00 0.00
Permlssz.able skin friction 5 669 157 8.31 0.00 0.00
Resistance (t)
Uplift capacity of Pile 6.27
Calculation of Safe End Bearing Resistance:
Ap 0.071 (mx (dia)2)/4
Pp 3.95 Cosidering 15*D (15*0.30=4.5)
Ny 14.47 | |
Ng 14 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | |
Ultimate Unjnit End Bearing 404 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 1.35 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 13.90
Uplift capacity of Pile 6.27
Self Weight of Pile 2.16 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 8.44
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BH-03

Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 4.5 7 14 14
Shaft Length 4.5 7 14 14 14
2.5 2.5 7 0 0
CValue 3.4 2 0 0
@ Value 0 6 27 0
a 1 1 0 0
Ki 0 1 0
Dia of Pile 0.4 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.9 0.85 0.87 0
Tan Value (TAN &) 0.000 0.105 0.510 0.000 0.000
Pdmean 1.125 3.3125 7.42 10.465 10.465
As (rt x dia x tickness) 3.14 3.14 8.792 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 10.676 6.28 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 33.24 0.00 0.00
Permissable skin friction | 5 oooccee67 2.09 11.08 0.00 0.00
Resistance (t)
Uplift capacity of Pile 8.37
Calculation of Safe End Bearing Resistance:
Ap 0.126 (mx (dia)2 )/4
Pp 5.245 Cosidering 15*D (15*0.40=6)
Ny 14.47 | | |
Ng 14 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | | |
Ultimate Unjnit End Bearing 9.54 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 3.18 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 1991
Uplift capacity of Pile 8.37
Self Weight of Pile 3.84 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 12.21
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BH-03

Depth of Pile ( 14 m including 2 m Cut offf length)
STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 4.5 7 14 14
Shaft Length 4.5 7 14 14 14
2.5 2.5 7 0 0
CValue 3.4 2 0 0
@ Value 0 6 27 0
a 1 1 0 0
Ki 0 1 0
Dia of Pile 0.5 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.9 0.85 0.87 0
Tan Value (TAN &) 0.000 0.105 0.510 0.000 0.000
Pdmean 1.125 3.3125 7.42 10.465 10.465
As (rt x dia x tickness) 3.925 3.925 10.99 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 13.345 785 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 41.55 0.00 0.00
Permissable skin friction | , 1g333333 2.62 13.85 0.00 0.00
Resistance (t)
Uplift capacity of Pile 10.46
Calculation of Safe End Bearing Resistance:
Ap 0.196 (mx (dia)2 )/4
Pp 6.55 Cosidering 15*D (15*0.50=7.5)
Ny 14.47 | | |
Ng 14 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | | |
Ultimate Unjnit End Bearing 18.61 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 6.20 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 27.12
Uplift capacity of Pile 10.46
Self Weight of Pile 6.00 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 16.46
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BH-03

Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 4.5 7 14 14
Shaft Length 4.5 7 14 14 14
2.5 2.5 7 0 0
CValue 3.4 2 0 0
@ Value 0 6 27 0
a 1 1 0 0
Ki 0 1 0
Dia of Pile 0.6 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.9 0.85 0.87 0
Tan Value (TAN &) 0.000 0.105 0.510 0.000 0.000
Pdmean 1.125 3.3125 7.42 10.465 10.465
As (rt x dia x tickness) 471 4.71 13.188 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 16.014 9.42 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 49.86 0.00 0.00
Permissable skin friction 5.338 3.14 16.62 0.00 0.00
Resistance (t)
Uplift capacity of Pile 12.55
Calculation of Safe End Bearing Resistance:
Ap 0.283 (m x (dia)2 )/4
Pp 7.855 Cosidering 15*D (15*0.60=9)
Ny 14.47 | |
Ng 14 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | |
Ultimate Unjnit End Bearing 32 14 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 10.71 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 35.81
Uplift capacity of Pile 12.55
Self Weight of Pile 8.64 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 21.19

Page 149



BH-03

Depth of Pile (14 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
Safe'vertica'l 11.24 13.90 19.91 27.12 35.81
capacity of Pile
Safe Uplift capacity 6.73 8.44 12.21 16.46 21.19

of Pile
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV | STRATUM-V
2 4.5 6 7 14
Shaft Length 4.5 6 7 14 14
25 1.5 1 7 0
C Value 4.4 2.1 0 0
® Value 0 5 25 32
a 0.9 1 0 0
Ki 0 0 1 1.15
Dia of Pile 0.25 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.91 0.84 0.84 0.86
Tan Value (TAN ®) 0.000 0.087 0.466 0.625 0.000
Pdmean 1.1375 2.905 3.955 7.385 10.395
As (m x dia x tickness) 1.9625 1.1775 0.785 5.495 0
Ultimate Skin Frictional
Resistance ( For C Value) 7-7715 2.47275 0 0 0
UI‘Flmate Skin Frictional 0 0.00 1.45 29.16 0.00
Resistance ( For & Value)
Permlss:f\ble skin friction 559 0.82 0.48 9.72 0.00
Resistance (t)
Uplift capacity of Pile 6.81

Calculation of Safe End Bearing Resistance:

Ap 0.049 (mx (dia)2)/4

P 4.38 Cosidering 20*D (20*0.25 =5)

Ny 30.22 | | |

Ng 28 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate UI'.\It End Bearing 6.17 Ap(1/2*D*Y*Ny +Pd*Nq)

Resistance
Safe End Bearing Pressure 2.06 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 15.67
Uplift capacity of Pile 6.81
Self Weight of Pile 1.50 excluding cut off 2 m, Y=25kN/m3 as per IS 456)

Safe Uplift capacity of Pile 8.31
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BH-04

Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 4.5 6 7 14
Shaft Length 4.5 6 7 14 14
2.5 1.5 1 7 0
C Value 4.4 2.1 0 0
® Value 0 5 25 32
a 0.9 1 0 0
Ki 0 0 1 1.15
Dia of Pile 0.3 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.91 0.84 0.84 0.86
Tan Value (TAN @) 0.000 0.087 0.466 0.625 0.000
Pdmean 1.1375 2.905 3.955 7.385 10.395
As (1 x dia x tickness) 2.355 1.413 0.942 6.594 0
Ultimate Skin Frictional
Resistance ( For C Value) 9.3258 2.9673 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 1.74 34.99 0.00
Permissable skin friction 3.1086 0.99 0.58 11.66 0.00
Resistance (t)
Uplift capacity of Pile 8.17
Calculation of Safe End Bearing Resistance:
Ap 0.071 (mx (dia)2 )/4
Po 5.235 Cosidering 20*D ( 20%0.30 = 6)
Ny 30.22 | | |
Ng 28 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate UI'.lit End Bearing 10.63 Ap(1/2*D*Y*Ny +Pd*Nq)
Resistance
Safe End Bearing Pressure 3.54 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 19.89
Uplift capacity of Pile 8.17
Self Weight of Pile 2.16 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 10.33
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BH-04

Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 4.5 6 7 14
Shaft Length 4.5 6 7 14 14
2.5 1.5 1 7 0
C Value 4.4 2.1 0 0
® Value 0 5 25 32
a 0.9 1 0 0
Ki 0 0 1 1.15
Dia of Pile 0.4 0.4 04 0.4 0.4
Bulk Dencity (Submarged) 0.91 0.84 0.84 0.86
Tan Value (TAN @) 0.000 0.087 0.466 0.625 0.000
Pdmean 1.1375 2.905 3.955 7.385 10.395
As (1 x dia x tickness) 3.14 1.884 1.256 8.792 0
Ultimate Skin Frictional
Resistance ( For C Value) 12.4344 3.9564 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 2.32 46.66 0.00
Permissable skin friction 4.1448 1.32 0.77 15.55 0.00
Resistance (t)
Uplift capacity of Pile 10.89
Calculation of Safe End Bearing Resistance:
Ap 0.126 (mx (dia)2 )/4
Po 6.955 Cosidering 20*D ( 20%0.40 = 8)
Ny 30.22 | | |
Ng 28 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate UI'.lit End Bearing 25.11 Ap(1/2*D*Y*Ny +Pd*Nq)
Resistance
Safe End Bearing Pressure 8.37 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 30.16
Uplift capacity of Pile 10.89
Self Weight of Pile 3.84 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 14.74
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BH-04

Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 4.5 6 7 14
Shaft Length 4.5 6 7 14 14
2.5 1.5 1 7 0
C Value 4.4 2.1 0 0
® Value 0 5 25 32
a 0.9 1 0 0
Ki 0 0 1 1.15
Dia of Pile 0.5 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.91 0.84 0.84 0.86
Tan Value (TAN @) 0.000 0.087 0.466 0.625 0.000
Pdmean 1.1375 2.905 3.955 7.385 10.395
As (1 x dia x tickness) 3.925 2.355 1.57 10.99 0
Ultimate Skin Frictional
Resistance ( For C Value) 15.543 4.9455 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 2.90 >8.32 0.00
Permissable skin friction
. 5.181 1.65 0.97 19.44 0.00
Resistance (t)
Uplift capacity of Pile 13.62
Calculation of Safe End Bearing Resistance:
Ap 0.196 (nx (dia)2 )/4
Po 8.675 Cosidering 20*D ( 20*0.50 =10)
Ny 30.22 | | |
Ng 28 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate UI'.lit End Bearing 48.94 Ap(1/2*D*Y*Ny +Pd*Nq)
Resistance
Safe End Bearing Pressure 16.31 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 43.55
Uplift capacity of Pile 13.62
Self Weight of Pile 6.00 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 19.62
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BH-04

Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 4.5 6 7 14
Shaft Length 4.5 6 7 14 14
2.5 1.5 1 7 0
C Value 4.4 2.1 0 0
® Value 0 5 25 32
a 0.9 1 0 0
Ki 0 0 1 1.15
Dia of Pile 0.6 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.91 0.84 0.84 0.86
Tan Value (TAN @) 0.000 0.087 0.466 0.625 0.000
Pdmean 1.1375 2.905 3.955 7.385 10.395
As (1 x dia x tickness) 4.71 2.826 1.884 13.188 0
Ultimate Skin Frictional
Resistance ( For C Value) 18.6516 >-9346 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 3.47 69.99 0.00
Permissable skin friction
. 6.2172 1.98 1.16 23.33 0.00
Resistance (t)
Uplift capacity of Pile 16.34
Calculation of Safe End Bearing Resistance:
Ap 0.283 (nx (dia)2 )/4
Po 10.395 Cosidering 20*D ( 20*0.60 = 12)
Ny 30.22 | | |
Ng 28 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate UI'.lit End Bearing 84.46 Ap(1/2*D*Y*Ny +Pd*Nq)
Resistance
Safe End Bearing Pressure 28.15 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 60.83
Uplift capacity of Pile 16.34
Self Weight of Pile 8.64 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 24.98
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BH-04

Depth of Pile (14 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
safeverticl | 1567 | 1989 | 3016 | 4355 | 60.83
capacity of Pile

safeUpliftcapacity| g3 | 1033 | 1474 | 1962 | 24.98

of Pile
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BH-05

Depth of Pile (14 mincluding 2 m Cut offf length)

STRATUM-I STRATUM-II STRATUM-III STRATUM-IV | STRATUM-V
2 5 7 13.5 14
Shaft Length 5 7 13.5 14 14
3 2 6.5 0.5 0
C Value 4 2.4 0 0
® Value 0 4 25 33
a 0.9 1 0 0
Ki 0 0 1 1.2
Dia of Pile 0.25 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.89 0.85 0.84 0.87
Tan Value (TAN @) 0.000 0.070 0.466 0.649 0.000
Pdmean 1.335 3.52 7.1 10.0475 10.265
As (rt x dia x tickness) 2.355 1.57 5.1025 0.3925 0
Ultimate Skin Frictional
Resistance ( For C Value) 8.478 3.768 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 16.89 3.07 0.00
Perm|ss§b|e skin friction 583 1.26 5.63 1.02 0.00
Resistance (t)
Uplift capacity of Pile 5.37
Calculation of Safe End Bearing Resistance:
Ap 0.049 (rtx (dia)2 )/4
Po 4.37 Cosidering 20*D ( 20*0.25 =5)
Ny 35.19 | | |
Nq 34 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | | |
Ultimate Ur.ut End Bearing 248 Ap(1/2*D*Y*Ny +Pd*Nq)
Resistance
Safe End Bearing Pressure 2.49 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 13.23
Uplift capacity of Pile 5.37
Self Weight of Pile 1.50 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 6.87
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BH-05

Depth of Pile (14 mincluding 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 5 7 13.5 14
Shaft Length 5 7 13.5 14 14
3 2 6.5 0.5 0
C Value 4 2.4 0 0
® Value 0 4 25 33
o 0.9 1 0 0
Ki 0 0 1 1.2
Dia of Pile 0.3 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.89 0.85 0.84 0.87
Tan Value (TAN @) 0.000 0.070 0.466 0.649 0.000
Pdmean 1.335 3.52 7.1 10.0475 10.265
As (rt x dia x tickness) 2.826 1.884 6.123 0.471 0
Ult.lmate Skin Frictional 101736 45216 0 0 0
Resistance ( For C Value)
Ultllmate Skin Frictional 0 0.00 20.27 3.69 0.00
Resistance ( For ® Value)
Permlss?ble skin friction 3.3912 151 6.76 123 0.00
Resistance (t)
Uplift capacity of Pile 6.44
Calculation of Safe End Bearing Resistance:
Ap 0.071 (mx (dia)2 )/4
Pp 5.21 Cosidering 20*D (20*0.30 =6)
Ny 35.19 |
Nq 34 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 |
Ultimate Ur.1it End Bearing 12.84 Ap(1/2*D*Y*Ny +Pd*Nq)
Resistance
Safe End Bearing Pressure 4.28 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 17.16
Uplift capacity of Pile 6.44
Self Weight of Pile 2.16 excluding cut off 2 m,Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 8.60

Page 158



BH-05

Depth of Pile (14 mincluding 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 5 7 13.5 14
Shaft Length 5 7 13.5 14 14
3 2 6.5 0.5 0
C Value 4 2.4 0 0
® Value 0 4 25 33
o 0.9 1 0 0
Ki 0 0 1 1.2
Dia of Pile 0.4 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.89 0.85 0.84 0.87
Tan Value (TAN @) 0.000 0.070 0.466 0.649 0.000
Pdmean 1.335 3.52 7.1 10.0475 10.265
As (rt x dia x tickness) 3.768 2.512 8.164 0.628 0
Ult.lmate Skin Frictional 13.5648 6.0288 0 0 0
Resistance ( For C Value)
Ultllmate Skin Frictional 0 0.00 27.03 4.92 0.00
Resistance ( For ® Value)
Permlss?ble skin friction 45216 501 9.01 Led 0.00
Resistance (t)
Uplift capacity of Pile 8.59
Calculation of Safe End Bearing Resistance:
Ap 0.126 (mx (dia)2 )/4
Pp 6.89 Cosidering 20*D (20*0.40 = 8)
Ny 35.19 | | |
Nq 34 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | | |
Ultimate Ur.1it End Bearing 30.19 Ap(1/2*D*Y*Ny +Pd*Nq)
Resistance
Safe End Bearing Pressure 10.06 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 27.24
Uplift capacity of Pile 8.59
Self Weight of Pile 3.84 excluding cut off 2 m,Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 12.43
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Depth of Pile (14 mincluding 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 5 7 13.5 14
Shaft Length 5 7 13.5 14 14
3 2 6.5 0.5 0
C Value 4 2.4 0 0
® Value 0 4 25 33
o 0.9 1 0 0
Ki 0 0 1 1.2
Dia of Pile 0.5 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.89 0.85 0.84 0.87
Tan Value (TAN @) 0.000 0.070 0.466 0.649 0.000
Pdmean 1.335 3.52 7.1 10.0475 10.265
As (rt x dia x tickness) 4.71 3.14 10.205 0.785 0
Ult.lmate Skin Frictional 16.956 7536 0 0 0
Resistance ( For C Value)
Ultllmate Skin Frictional 0 0.00 33.79 6.15 0.00
Resistance ( For ® Value)
Permlss?ble skin friction 5 652 551 11.26 505 0.00
Resistance (t)
Uplift capacity of Pile 10.74
Calculation of Safe End Bearing Resistance:
Ap 0.196 (mx (dia)2 )/4
Pp 8.57 Cosidering 20*D (20*0.50 =10)
Ny 35.19 | |
Nq 34 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | |
Ultimate Ur.1it End Bearing 58.69 Ap(1/2*D*Y*Ny +Pd*Nq)
Resistance
Safe End Bearing Pressure 19.56 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 41.04
Uplift capacity of Pile 10.74
Self Weight of Pile 6.00 excluding cut off 2 m,Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 16.74
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Depth of Pile (14 mincluding 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 5 7 13.5 14
Shaft Length 5 7 13.5 14 14
3 2 6.5 0.5 0
C Value 4 2.4 0 0
® Value 0 4 25 33
o 0.9 1 0 0
Ki 0 0 1 1.2
Dia of Pile 0.6 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.89 0.85 0.84 0.87
Tan Value (TAN @) 0.000 0.070 0.466 0.649 0.000
Pdmean 1.335 3.52 7.1 10.0475 10.265
As (rt x dia x tickness) 5.652 3.768 12.246 0.942 0
Ult.lmate Skin Frictional 20.3472 9.0432 0 0 0
Resistance ( For C Value)
Ultllmate Skin Frictional 0 0.00 40.54 738 0.00
Resistance ( For ® Value)
Permlss?ble skin friction 6.7824 3.01 13.51 5 46 0.00
Resistance (t)
Uplift capacity of Pile 12.89
Calculation of Safe End Bearing Resistance:
Ap 0.283 (mx (dia)2 )/4
Pp 10.265 Cosidering 20*D (20*0.60 = 12)
Ny 35.19 |
Nq 34 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 |
Ultimate Ur.1it End Bearing 101.23 Ap(1/2*D*Y*Ny +Pd*Nq)
Resistance
Safe End Bearing Pressure 33.74 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 50.51
Uplift capacity of Pile 12.89
Self Weight of Pile 8.64 excluding cut off 2 m,Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 21.53
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Depth of Pile (14 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
safeverticl | 1323 | 17.16 | 27.24 | 41.04 | 5951
capacity of Pile

safeUpliftcapacityl 687 | 860 | 1243 | 1674 | 2153

of Pile
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV | STRATUM-V
2 5 7 13.5 14
Shaft Length 5 7 135 14 14
3 2 6.5 0.5 0
C Value 4 2 0 0
® Value 0 6 26 31
a 0.9 1 0 0
Ki 0 0 1 1.1
Dia of Pile 0.25 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.9 0.86 0.84 0.86
Tan Value (TAN @) 0.000 0.105 0.488 0.601 0.000
Pdmean 1.35 3.56 7.15 10.095 10.31
As (rt x dia x tickness) 2.355 1.57 5.1025 0.3925 0
Ultimate Skin Frictional
Resistance ( For C Value) 8.478 3.14 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 17.79 2.62 0.00
Permlss?ble skin friction 5 83 1.05 593 0.87 0.00
Resistance (t)
Uplift capacity of Pile 5.34

Calculation of Safe End Bearing Resistance:

Ap 0.049 (mx(dia)2)/4
Po 4.42 Cosidering 20*D (20*0.25 =5)
Ny 25.99 | | |
Ng 24 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate Ur.ut End Bearing c.34 Ap(1/2*D*Y*Ny +Pd*Ng)
Resistance
Safe End Bearing Pressure 1.78 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 12.46
Uplift capacity of Pile 5.34
Self Weight of Pile 1.50 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 6.84
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 5 7 135 14
Shaft Length 5 7 135 14 14
3 2 6.5 0.5 0
CValue 4 2 0 0
@ Value 0 6 26 31
a 0.9 1 0 0
Ki 0 0 1 1.1
Dia of Pile 0.3 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.9 0.86 0.84 0.86
Tan Value (TAN &) 0.000 0.105 0.488 0.601 0.000
Pdmean 1.35 3.56 7.15 10.095 10.31
As (rt x dia x tickness) 2.826 1.884 6.123 0.471 0
Ultimate Skin Frictional
Resistance ( For C Value) 10.1736 3.768 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 21.35 3.14 0.00
Permissable skin friction 3.3912 1.26 7.12 1.05 0.00
Resistance (t)
Uplift capacity of Pile 6.41
Calculation of Safe End Bearing Resistance:
Ap 0.071 (mx (dia)2 )/4
Pp 5.26 Cosidering 20*D (20*0.30=6)
Ny 25.99 | | |
Ng 24 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate Unjnit End Bearing 9.16 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 3.05 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 15.86
Uplift capacity of Pile 6.41
Self Weight of Pile 2.16 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 8.57
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 5 7 135 14
Shaft Length 5 7 135 14 14
3 2 6.5 0.5 0
CValue 4 2 0 0
@ Value 0 6 26 31
a 0.9 1 0 0
Ki 0 0 1 1.1
Dia of Pile 0.4 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.9 0.86 0.84 0.86
Tan Value (TAN &) 0.000 0.105 0.488 0.601 0.000
Pdmean 1.35 3.56 7.15 10.095 10.31
As (rt x dia x tickness) 3.768 2.512 8.164 0.628 0
Ultimate Skin Frictional
Resistance ( For C Value) 13.5648 >.024 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 28.47 4.19 0.00
Permissable skin friction
. 45216 1.67 9.49 1.40 0.00
Resistance (t)
Uplift capacity of Pile 8.54
Calculation of Safe End Bearing Resistance:
Ap 0.126 (mx (dia)2 )/4
Pp 6.94 Cosidering 20*D (20*0.40 = 8)
Ny 25.99 | | |
Ng 24 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate Unjnit End Bearing 21.48 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 7.16 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 24.24
Uplift capacity of Pile 8.54
Self Weight of Pile 3.84 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 12.38
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 5 7 135 14
Shaft Length 5 7 135 14 14
3 2 6.5 0.5 0
CValue 4 2 0 0
@ Value 0 6 26 31
a 0.9 1 0 0
Ki 0 0 1 1.1
Dia of Pile 0.5 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.9 0.86 0.84 0.86
Tan Value (TAN &) 0.000 0.105 0.488 0.601 0.000
Pdmean 1.35 3.56 7.15 10.095 10.31
As (rt x dia x tickness) 471 3.14 10.205 0.785 0
Ultimate Skin Frictional
Resistance ( For C Value) 16.556 6.28 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 3559 >-24 0.00
Permissable skin friction 5.652 2.09 11.86 1.75 0.00
Resistance (t)
Uplift capacity of Pile 10.68
Calculation of Safe End Bearing Resistance:
Ap 0.196 (mx (dia)2 )/4
Pp 8.62 Cosidering 20*D (20*0.50 =10)
Ny 25.99 | | |
Ng 24 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate Unjnit End Bearing 41.70 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 13.90 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 35.25
Uplift capacity of Pile 10.68
Self Weight of Pile 6.00 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 16.68
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 5 7 135 14
Shaft Length 5 7 135 14 14
3 2 6.5 0.5 0
C Value 4 2 0 0
® Value 0 6 26 31
a 0.9 1 0 0
Ki 0 0 1 1.1
Dia of Pile 0.6 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.9 0.86 0.84 0.86
Tan Value (TAN ©) 0.000 0.105 0.488 0.601 0.000
Pdmean 1.35 3.56 7.15 10.095 10.31
As (rt x dia x tickness) 5.652 3.768 12.246 0.942 0
Ultimate Skin Frictional
Resistance ( For C Value) 20.3472 7.536 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 42.71 6.29 0.00
Permissable skin friction
. 6.7824 2.51 14.24 2.10 0.00
Resistance (t)
Uplift capacity of Pile 12.81
Calculation of Safe End Bearing Resistance:
Ap 0.283 (mx (dia)2)/4
Pp 10.31 Cosidering 20*D (20*0.60 = 12)
Ny 25.99 | | |
Nq 24 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate Unjnit End Bearing 71.82 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 23.94 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 49.57
Uplift capacity of Pile 12.81
Self Weight of Pile 8.64 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 21.45
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Depth of Pile (14 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
Safe'vertica'l 12.46 15.86 24.24 35.25 49.57
capacity of Pile
Safe Uplift capacity 6.84 8.57 12.38 16.68 21.45

of Pile
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III | STRATUM-IV | STRATUM-V
2 5 6 7 14
Shaft Length 5 6 7 14 14
3 1 1 7 0
CValue 4.3 2.3 0 0
® Value 0 4 26 31
a 0.9 1 0 0
Ki 0 0 1 1.1
Dia of Pile 0.25 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.92 0.84 0.85 0.87
Tan Value (TAN &) 0.000 0.070 0.488 0.601 0.000
Pdmean 1.38 3.18 4.025 7.495 10.54
As (rt x dia x tickness) 2.355 0.785 0.785 5.495 0
Ultimate Skin Frictional
Resistance ( For C Value) 9-11385 1.8055 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 1.54 27.22 0.00
Permlss:flble skin friction 3.04 0.60 0.51 9.07 0.00
Resistance (t)
Uplift capacity of Pile 6.61

Calculation of Safe End Bearing Resistance:

Ap 0.049 (mx (dia)2)/4

Pp 4.45 Cosidering 20*D ( 20*0.25=15)

Ny 25.99 | | |

Nq 24 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | | |
Ultimate Unjut End Bearing 5 38 Ap(1/2*D*V*Ny +Pd*Naq)

Resistance
Safe End Bearing Pressure 1.79 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 15.02
Uplift capacity of Pile 6.61
Self Weight of Pile 1.50 excluding cut off 2 m, Y=25kN/m3 as per IS 456)

Safe Uplift capacity of Pile 8.11
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 5 6 7 14
Shaft Length 5 6 7 14 14
3 1 1 7 0
CValue 4.3 2.3 0 0
® Value 0 4 26 31
a 0.9 1 0 0
Ki 0 0 1 1.1
Dia of Pile 0.3 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.92 0.84 0.85 0.87
Tan Value (TAN &) 0.000 0.070 0.488 0.601 0.000
Pdmean 1.38 3.18 4.025 7.495 10.54
As (rt x dia x tickness) 2.826 0.942 0.942 6.594 0
Ultimate Skin Frictional
Resistance ( For C Value) 10.93662 2.1666 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 1.85 32.67 0.00
Permissable skin friction
. 3.64554 0.72 0.62 10.89 0.00
Resistance (t)
Uplift capacity of Pile 7.94
Calculation of Safe End Bearing Resistance:
Ap 0.071 (mx (dia)2 )/4
Pp 5.32 Cosidering 20*D (20*0.30=6)
Ny 25.99 | | |
Nq 24 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | | |
Ultimate Unjnit End Bearing 9.6 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 3.09 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 18.96
Uplift capacity of Pile 7.94
Self Weight of Pile 2.16 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 10.10
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 5 6 7 14
Shaft Length 5 6 7 14 14
3 1 1 7 0
CValue 4.3 2.3 0 0
® Value 0 4 26 31
a 0.9 1 0 0
Ki 0 0 1 1.1
Dia of Pile 0.4 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.92 0.84 0.85 0.87
Tan Value (TAN &) 0.000 0.070 0.488 0.601 0.000
Pdmean 1.38 3.18 4.025 7.495 10.54
As (rt x dia x tickness) 3.768 1.256 1.256 8.792 0
Ultimate Skin Frictional
Resistance ( For C Value) 14.58216 2.8888 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 2:47 4355 0.00
Permissable skin friction 4.86072 0.96 0.82 14.52 0.00
Resistance (t)
Uplift capacity of Pile 10.58
Calculation of Safe End Bearing Resistance:
Ap 0.126 (mx (dia)2 )/4
Pp 7.06 Cosidering 20*D (20*0.40 = 8)
Ny 25.99 | | |
Ng 24 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | | |
Ultimate Unjnit End Bearing 21.85 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 7.28 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 28.45
Uplift capacity of Pile 10.58
Self Weight of Pile 3.84 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 14.42
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 5 6 7 14
Shaft Length 5 6 7 14 14
3 1 1 7 0
CValue 4.3 2.3 0 0
® Value 0 4 26 31
a 0.9 1 0 0
Ki 0 0 1 1.1
Dia of Pile 0.5 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.92 0.84 0.85 0.87
Tan Value (TAN &) 0.000 0.070 0.488 0.601 0.000
Pdmean 1.38 3.18 4.025 7.495 10.54
As (rt x dia x tickness) 471 1.57 1.57 10.99 0
Ultimate Skin Frictional
Resistance ( For C Value) 18.2277 3.611 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 3.08 >4.44 0.00
Permissable skin friction
. 6.0759 1.20 1.03 18.15 0.00
Resistance (t)
Uplift capacity of Pile 13.23
Calculation of Safe End Bearing Resistance:
Ap 0.196 (mx (dia)2 )/4
Pp 8.8 Cosidering 20*D (20*0.50 =10)
Ny 25.99 | | |
Nq 24 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | | |
Ultimate Unjnit End Bearing 4256 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 14.19 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 40.64
Uplift capacity of Pile 13.23
Self Weight of Pile 6.00 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 19.23
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 5 6 7 14
Shaft Length 5 6 7 14 14
3 1 1 7 0
CValue 4.3 2.3 0 0
® Value 0 4 26 31
a 0.9 1 0 0
Ki 0 0 1 1.1
Dia of Pile 0.6 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.92 0.84 0.85 0.87
Tan Value (TAN &) 0.000 0.070 0.488 0.601 0.000
Pdmean 1.38 3.18 4.025 7.495 10.54
As (rt x dia x tickness) 5.652 1.884 1.884 13.188 0
Ultimate Skin Frictional
Resistance ( For C Value) 21.87324 4.3332 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 0.00 3.70 65.33 0.00
Permissable skin friction
. 7.29108 1.44 1.23 21.78 0.00
Resistance (t)
Uplift capacity of Pile 15.87
Calculation of Safe End Bearing Resistance:
Ap 0.283 (mx (dia)2 )/4
Pp 10.54 Cosidering 20*D (20*0.60 = 12)
Ny 25.99 | | |
Nq 24 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | | |
Ultimate Unjnit End Bearing 73.40 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 24.47 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 56.21
Uplift capacity of Pile 15.87
Self Weight of Pile 8.64 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 24.51
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Depth of Pile (14 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
Safe'vertica'l 15.02 18.96 28.45 40.64 56.21
capacity of Pile
Safe Uplift capacity 8.11 10.10 14.42 19.23 24.51

of Pile
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III | STRATUM-IV | STRATUM-V
2 6 7 12 14
Shaft Length 6 7 12 14 14
4 1 5 2 0
CValue 3.7 0 0 0
@ Value 0 23 27 33
a 1 0 0 0
Ki 0 1 1 1.2
Dia of Pile 0.25 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.89 0.83 0.84 0.86
Tan Value (TAN &) 0.000 0.424 0.510 0.649 0.000
Pdmean 1.78 3.975 6.49 9.45 10.31
As (rt x dia x tickness) 3.14 0.785 3.925 1.57 0
Ultimate Skin Frictional
Resistance ( For C Value) 11618 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 1.32 12.98 11.56 0.00
Permlss:flble skin friction 3.87 0.44 4.33 3.85 0.00
Resistance (t)
Uplift capacity of Pile 6.25
Calculation of Safe End Bearing Resistance:
Ap 0.049 (mx (dia)2 )/4
Pp 4.39 Cosidering 20*D ( 20*0.25=15)
Ny 35.19 | | |
Nq 34 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate Unjnit End Bearing 751 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 2.50 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 15.00
Uplift capacity of Pile 6.25
Self Weight of Pile 1.50 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 7.75
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 6 7 12 14
Shaft Length 6 7 12 14 14
4 1 5 2 0
CValue 3.7 0 0 0
@ Value 0 23 27 33
a 1 0 0 0
Ki 1 1 1.2
Dia of Pile 0.3 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.89 0.83 0.84 0.86
Tan Value (TAN &) 0.000 0.424 0.510 0.649 0.000
Pdmean 1.78 3.975 6.49 9.45 10.31
As (rt x dia x tickness) 3.768 0.942 4.71 1.884 0
Ultimate Skin Frictional
Resistance ( For C Value) 13.9416 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 1.59 15.58 13.87 0.00
Permissable skin friction 4.6472 0.53 5.19 4.62 0.00
Resistance (t)
Uplift capacity of Pile 7.50

Calculation of Safe End Bearing Resistance:

Ap 0.071 (mx (dia)2 )/4
Pp 5.23 Cosidering 20*D (20*0.30=6)
Ny 35.19 |
Nq 34 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | |
Ultimate Unjut End Bearing 12.88 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 4.29 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 19.29
Uplift capacity of Pile 7.50
Self Weight of Pile 2.16 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 9.66
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 6 7 12 14
Shaft Length 6 7 12 14 14
4 1 5 2 0
CValue 3.7 0 0 0
@ Value 0 23 27 33
a 1 0 0 0
Ki 1 1 1.2
Dia of Pile 0.4 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.89 0.83 0.84 0.86
Tan Value (TAN &) 0.000 0.424 0.510 0.649 0.000
Pdmean 1.78 3.975 6.49 9.45 10.31
As (rt x dia x tickness) 5.024 1.256 6.28 2.512 0
Ultimate Skin Frictional
Resistance ( For C Value) 18.5888 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 2.12 20.77 18.50 0.00
Permissable skin friction | ¢ 1 ¢ 66667 0.71 6.92 6.17 0.00
Resistance (t)
Uplift capacity of Pile 10.00

Calculation of Safe End Bearing Resistance:

(mx (dia)2 )/4

Ap 0.126
Pp 6.91 Cosidering 20*D (20*0.40 = 8)
Ny 35.19 | |
Nq 34 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | |
Ultimate Unjut End Bearing 3027 Ap(1/2*D*Y*Ny +Pd*Nq)
Resistance
Safe End Bearing Pressure 10.09 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 30.08
Uplift capacity of Pile 10.00
Self Weight of Pile 3.84 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 13.84
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 6 7 12 14
Shaft Length 6 7 12 14 14
4 1 5 2 0
CValue 3.7 0 0 0
@ Value 0 23 27 33
a 1 0 0 0
Ki 1 1 1.2
Dia of Pile 0.5 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.89 0.83 0.84 0.86
Tan Value (TAN &) 0.000 0.424 0.510 0.649 0.000
Pdmean 1.78 3.975 6.49 9.45 10.31
As (rt x dia x tickness) 6.28 1.57 7.85 3.14 0
Ultimate Skin Frictional
Resistance ( For C Value) 23.236 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 2.65 25.96 23.12 0.00
Permissable skin friction | ; /333333 0.88 8.65 7.71 0.00
Resistance (t)
Uplift capacity of Pile 12.49

Calculation of Safe End Bearing Resistance:

Ap 0.196 (mx (dia)2)/4
Pp 8.59 Cosidering 20*D (20*0.50 =10)
Ny 35.19 | |
Nq 34 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | |
Ultimate Unjut End Bearing 58.80 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 19.60 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 44.59
Uplift capacity of Pile 12.49
Self Weight of Pile 6.00 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 18.50
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 6 7 12 14
Shaft Length 6 7 12 14 14
4 1 5 2 0
C Value 3.7 0 0 0
® Value 0 23 27 33
a 1 0 0 0
Ki 1 1 1.2
Dia of Pile 0.6 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.89 0.83 0.84 0.86
Tan Value (TAN ©) 0.000 0.424 0.510 0.649 0.000
Pdmean 1.78 3.975 6.49 9.45 10.31
As (rt x dia x tickness) 7.536 1.884 9.42 3.768 0
Ultimate Skin Frictional
Resistance ( For C Value) 27.8832 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 3.18 31.15 27.75 0.00
Permissable skin friction
. 9.2944 1.06 10.38 9.25 0.00
Resistance (t)
Uplift capacity of Pile 14.99
Calculation of Safe End Bearing Resistance:
Ap 0.283 (mx (dia)2)/4
Pp 10.31 Cosidering 20*D (20*0.60 = 12)
Ny 35.19 |
Nq 34 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 |
Ultimate Unjnit End Bearing 101.63 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 33.88 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 63.86
Uplift capacity of Pile 14.99
Self Weight of Pile 8.64 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 23.64
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Depth of Pile (14 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
Safe'vertica'l 15.00 19.29 30.08 44.59 63.86
capacity of Pile
Safe Uplift capacity 775 9.66 13.84 18.50 23.64

of Pile
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III | STRATUM-IV | STRATUM-V
2 6 14 14 14
Shaft Length 6 14 14 14 14
4 8 0 0 0
CValue 3.3 0 0 0
@ Value 0 26 0 0
a 1 0 0 0
Ki 0 1 0 0
Dia of Pile 0.25 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.89 0.84 0 0
Tan Value (TAN &) 0.000 0.488 0.000 0.000 0.000
Pdmean 1.78 6.92 10.28 10.28 10.28
As (rt x dia x tickness) 3.14 6.28 0 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 10.362 0 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 21.20 0.00 0.00 0.00
Permlss:flble skin friction 3.45 207 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 5.26
Calculation of Safe End Bearing Resistance:
Ap 0.049 (mx (dia)2 )/4
Pp 3.34 Cosidering 15*D ( 15*0.25 = 3.75)
Ny 12.54 | | |
Ng 12 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.84 | | |
Ultimate Unjnit End Bearing 503 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 0.68 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 11.20
Uplift capacity of Pile 5.26
Self Weight of Pile 1.50 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 6.76

Page 181



BH-09

Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 6 14 14 14
Shaft Length 6 14 14 14 14
4 8 0 0 0
CValue 3.3 0 0 0
@ Value 0 26 0 0
a 1 0 0 0
Ki 1 0 0
Dia of Pile 0.3 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.89 0.84 0 0
Tan Value (TAN &) 0.000 0.488 0.000 0.000 0.000
Pdmean 1.78 6.92 10.28 10.28 10.28
As (rt x dia x tickness) 3.768 7.536 0 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 12.4344 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 25.43 0.00 0.00 0.00
Permissable skin friction
. 4.1448 8.48 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 6.31
Calculation of Safe End Bearing Resistance:
Ap 0.071 (mx (dia)2 )/4
Pp 3.98 Cosidering 15*D (15*0.30 = 4.5)
Ny 12.54 | | |
Ng 12 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.84 | | |
Ultimate Unjnit End Bearing 3.49 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 1.16 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 13.79
Uplift capacity of Pile 6.31
Self Weight of Pile 2.16 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 8.47
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 6 14 14 14
Shaft Length 6 14 14 14 14
4 8 0 0 0
CValue 3.3 0 0 0
@ Value 0 26 0 0
a 1 0 0 0
Ki 1 0 0
Dia of Pile 0.4 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.89 0.84 0 0
Tan Value (TAN &) 0.000 0.488 0.000 0.000 0.000
Pdmean 1.78 6.92 10.28 10.28 10.28
As (rt x dia x tickness) 5.024 10.048 0 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 16.5792 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 33.91 0.00 0.00 0.00
Permissable skin friction
. 5.5264 11.30 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 8.42
Calculation of Safe End Bearing Resistance:
Ap 0.126 (mx (dia)2 )/4
Pp 5.24 Cosidering 15*D (15*0.40=6)
Ny 12.54 | | |
Ng 12 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.84 | | |
Ultimate Unjnit End Bearing 8.16 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 2.72 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 19.55
Uplift capacity of Pile 8.42
Self Weight of Pile 3.84 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 12.26
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 6 14 14 14
Shaft Length 6 14 14 14 14
4 8 0 0 0
CValue 3.3 0 0 0
@ Value 0 26 0 0
a 1 0 0 0
Ki 1 0 0
Dia of Pile 0.5 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.89 0.84 0 0
Tan Value (TAN &) 0.000 0.488 0.000 0.000 0.000
Pdmean 1.78 6.92 10.28 10.28 10.28
As (rt x dia x tickness) 6.28 12.56 0 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 20.724 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 42.39 0.00 0.00 0.00
Permissable skin friction
. 6.908 14.13 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 10.52
Calculation of Safe End Bearing Resistance:
Ap 0.196 (mx (dia)2 )/4
Pp 6.5 Cosidering 15*D (15*0.50 =7.5)
Ny 12.54 | | |
Ng 12 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.84 | | |
Ultimate Unjnit End Bearing 15.82 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 5.27 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 26.31
Uplift capacity of Pile 10.52
Self Weight of Pile 6.00 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 16.52
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 6 14 14 14
Shaft Length 6 14 14 14 14
4 8 0 0 0
C Value 3.3 0 0 0
® Value 0 26 0 0
a 1 0 0 0
Ki 1 0 0
Dia of Pile 0.6 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.89 0.84 0 0
Tan Value (TAN ©) 0.000 0.488 0.000 0.000 0.000
Pdmean 1.78 6.92 10.28 10.28 10.28
As (rt x dia x tickness) 7.536 15.072 0 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 24.8688 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 >0.87 0.00 0.00 0.00
Permissable skin friction
. 8.2896 16.96 0.00 0.00 0.00
Resistance (t)
Uplift capacity of Pile 12.62
Calculation of Safe End Bearing Resistance:
Ap 0.283 (mx (dia)2)/4
Pp 7.76 Cosidering 15*D (15*0.60=9)
Ny 12.54 | | |
Nq 12 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.84 | | |
Ultimate Unjnit End Bearing 2791 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 9.07 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 34.32
Uplift capacity of Pile 12.62
Self Weight of Pile 8.64 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 21.27
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Depth of Pile (14 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
Safe'vertica'l 11.20 13.79 19.55 26.31 34.32
capacity of Pile
Safe Uplift capacity 6.76 8.47 12.26 16.52 21.27

of Pile
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III | STRATUM-IV | STRATUM-V
2 6 12 14 14
Shaft Length 6 12 14 14 14
4 6 2 0 0
CValue 3.6 0 0 0
@ Value 0 25 29 0
a 1 0 0 0
Ki 0 1 1 0
Dia of Pile 0.25 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.89 0.85 0.87 0
Tan Value (TAN &) 0.000 0.466 0.554 0.000 0.000
Pdmean 1.78 6.11 9.53 10.4 104
As (rt x dia x tickness) 3.14 471 1.57 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 11.304 0 0 0 0
Ultimate Skin Frictional
Resistance ( For @ Value) 0 13.42 8.29 0.00 0.00
Permlss:flble skin friction 3.77 4.47 5 76 0.00 0.00
Resistance (t)
Uplift capacity of Pile 5.50
Calculation of Safe End Bearing Resistance:
Ap 0.049 (mx (dia)2 )/4
Pp 3.34 Cosidering 15*D ( 15*0.25 = 3.75)
Ny 19.34 | | |
Ng 18 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | | |
Ultimate Unjnit End Bearing 3.05 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 1.02 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 12.02
Uplift capacity of Pile 5.50
Self Weight of Pile 1.50 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 7.00
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 6 12 14 14
Shaft Length 6 12 14 14 14
4 6 2 0 0
CValue 3.6 0 0 0
@ Value 0 25 29 0
a 1 0 0 0
Ki 1 1 0
Dia of Pile 0.3 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.89 0.85 0.87 0
Tan Value (TAN &) 0.000 0.466 0.554 0.000 0.000
Pdmean 1.78 6.11 9.53 10.4 104
As (rt x dia x tickness) 3.768 5.652 1.884 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 13.5648 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 16.10 9.95 0.00 0.00
Permissable skin friction 45216 5.37 3.32 0.00 0.00
Resistance (t)
Uplift capacity of Pile 6.60
Calculation of Safe End Bearing Resistance:
Ap 0.071 (mx (dia)2)/4
Pp 3.985 Cosidering 15*D (15*0.30 = 4.5)
Ny 19.34 | | |
Ng 18 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | | |
Ultimate Unjnit End Bearing 595 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 1.75 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 14.96
Uplift capacity of Pile 6.60
Self Weight of Pile 2.16 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 8.76
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 6 12 14 14
Shaft Length 6 12 14 14 14
4 6 2 0 0
CValue 3.6 0 0 0
@ Value 0 25 29 0
a 1 0 0 0
Ki 1 1 0
Dia of Pile 0.4 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.89 0.85 0.87 0
Tan Value (TAN &) 0.000 0.466 0.554 0.000 0.000
Pdmean 1.78 6.11 9.53 10.4 104
As (rt x dia x tickness) 5.024 7.536 2.512 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 18.0864 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 21.47 13.27 0.00 0.00
Permissable skin friction
. 6.0288 7.16 4.42 0.00 0.00
Resistance (t)
Uplift capacity of Pile 8.80
Calculation of Safe End Bearing Resistance:
Ap 0.126 (mx (dia)2 )/4
Pp 5.26 Cosidering 15*D (15*0.40=6)
Ny 19.34 | | |
Nq 18 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | | |
Ultimate Unjnit End Bearing 12.31 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 4.10 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 21.71
Uplift capacity of Pile 8.80
Self Weight of Pile 3.84 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 12.65
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BH-10

Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 6 12 14 14
Shaft Length 6 12 14 14 14
4 6 2 0 0
C Value 3.6 0 0 0
® Value 0 25 29 0
a 1 0 0 0
Ki 1 1 0
Dia of Pile 0.5 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.89 0.85 0.87 0
Tan Value (TAN ©) 0.000 0.466 0.554 0.000 0.000
Pdmean 1.78 6.11 9.53 10.4 104
As (rt x dia x tickness) 6.28 9.42 3.14 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 22.608 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 26.84 16.59 0.00 0.00
Permlssz.able skin friction 7536 8.95 563 0.00 0.00
Resistance (t)
Uplift capacity of Pile 11.01
Calculation of Safe End Bearing Resistance:
Ap 0.196 (mx (dia)2)/4
Pp 6.535 Cosidering 15*D (15*0.50 =7.5)
Ny 19.34 | | |
Nq 18 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | | |
Ultimate Unjnit End Bearing 23.91 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 7.97 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 29.98
Uplift capacity of Pile 11.01
Self Weight of Pile 6.00 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 17.01
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 6 12 14 14
Shaft Length 6 12 14 14 14
4 6 2 0 0
C Value 3.6 0 0 0
® Value 0 25 29 0
a 1 0 0 0
Ki 1 1 0
Dia of Pile 0.6 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.89 0.85 0.87 0
Tan Value (TAN ©) 0.000 0.466 0.554 0.000 0.000
Pdmean 1.78 6.11 9.53 10.4 104
As (rt x dia x tickness) 7.536 11.304 3.768 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 271296 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 32.21 19.90 0.00 0.00
Permissable skin friction
. 9.0432 10.74 6.63 0.00 0.00
Resistance (t)
Uplift capacity of Pile 13.21
Calculation of Safe End Bearing Resistance:
Ap 0.283 (mx (dia)2)/4
Pp 7.81 Cosidering 15*D (15*0.60=9)
Ny 19.34 | | |
Nq 18 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.87 | | |
Ultimate Unjnit End Bearing 4115 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 13.72 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 40.13
Uplift capacity of Pile 13.21
Self Weight of Pile 8.64 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 21.85
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Depth of Pile (14 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
Safe'vertica'l 12.02 14.96 21.71 29.98 40.13
capacity of Pile
Safe Uplift capacity 7.00 8.76 12.65 17.01 21.85

of Pile
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III | STRATUM-IV | STRATUM-V
2 6 7 12 14
Shaft Length 6 7 12 14 14
4 1 5 2 0
CValue 3.6 0 0 0
@ Value 0 25 27 30
a 1 0 0 0
Ki 0 1 1 1
Dia of Pile 0.25 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.9 0.82 0.85 0.86
Tan Value (TAN &) 0.000 0.466 0.510 0.577 0.000
Pdmean 1.8 4.01 6.545 9.53 10.39
As (rt x dia x tickness) 3.14 0.785 3.925 1.57 0
Ultimate Skin Frictional
Resistance ( For C Value) 11.304 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 1.47 13.09 8.64 0.00
Permlss:flble skin friction 3.77 0.49 4.36 5 88 0.00
Resistance (t)
Uplift capacity of Pile 5.75

Calculation of Safe End Bearing Resistance:

Ap 0.049 (mx (dia)2)/4
Pp 3.38 Cosidering 15*D ( 15*0.25 = 3.75)
Ny 22.4 | | |
Nq 20 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate Unjut End Bearing 343 Ap(1/2*D*Y*Ny +Pd*Nq)
Resistance
Safe End Bearing Pressure 1.14 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 12.64
Uplift capacity of Pile 5.75
Self Weight of Pile 1.50 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 7.25
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 6 7 12 14
Shaft Length 6 7 12 14 14
4 1 5 2 0
C Value 3.6 0 0 0
® Value 0 25 27 30
a 1 0 0 0
Ki 1 1 1
Dia of Pile 0.3 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.9 0.82 0.85 0.86
Tan Value (TAN ©) 0.000 0.466 0.510 0.577 0.000
Pdmean 1.8 4.01 6.545 9.53 10.39
As (rt x dia x tickness) 3.768 0.942 4.71 1.884 0
Ultimate Skin Frictional
Resistance ( For C Value) 13.5648 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 1.76 15.71 10.37 0.00
Permissable skin friction
. 4.5216 0.59 5.24 3.46 0.00
Resistance (t)
Uplift capacity of Pile 6.90
Calculation of Safe End Bearing Resistance:
Ap 0.071 (mx (dia)2 )/4
Pp 4,01 Cosidering 15*D (15*0.30 = 4.5)
Ny 22.4 |
Nq 20 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 |
Ultimate Unjnit End Bearing 587 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 1.96 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 15.76
Uplift capacity of Pile 6.90
Self Weight of Pile 2.16 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 9.06

Page 194



BH-11

Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 6 7 12 14
Shaft Length 6 7 12 14 14
4 1 5 2 0
CValue 3.6 0 0 0
@ Value 0 25 27 30
a 1 0 0 0
Ki 1 1 1
Dia of Pile 0.4 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.9 0.82 0.85 0.86
Tan Value (TAN &) 0.000 0.466 0.510 0.577 0.000
Pdmean 1.8 4.01 6.545 9.53 10.39
As (rt x dia x tickness) 5.024 1.256 6.28 2.512 0
Ultimate Skin Frictional
Resistance ( For C Value) 18.0864 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 2.35 20.94 13.82 0.00
Permissable skin friction
. 6.0288 0.78 6.98 4.61 0.00
Resistance (t)
Uplift capacity of Pile 9.20
Calculation of Safe End Bearing Resistance:
Ap 0.126 (mx (dia)2 )/4
Pp 5.27 Cosidering 15*D (15*0.40=6)
Ny 22.4 | | |
Ng 20 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate Unjnit End Bearing 13.72 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 4.57 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 22.97
Uplift capacity of Pile 9.20
Self Weight of Pile 3.84 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 13.04
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Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 6 7 12 14
Shaft Length 6 7 12 14 14
4 1 5 2 0
CValue 3.6 0 0 0
@ Value 0 25 27 30
a 1 0 0 0
Ki 1 1 1
Dia of Pile 0.5 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.9 0.82 0.85 0.86
Tan Value (TAN &) 0.000 0.466 0.510 0.577 0.000
Pdmean 1.8 4.01 6.545 9.53 10.39
As (rt x dia x tickness) 6.28 1.57 7.85 3.14 0
Ultimate Skin Frictional
Resistance ( For C Value) 22.608 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 2.94 26.18 17.28 0.00
Permlssz.able skin friction 7536 0.98 8.73 5.76 0.00
Resistance (t)
Uplift capacity of Pile 11.50
Calculation of Safe End Bearing Resistance:
Ap 0.196 (mx (dia)2 )/4
Pp 6.545 Cosidering 15*D (15*0.50 =7.5)
Ny 22.4 | | |
Ng 20 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate Unjnit End Bearing 26.63 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 8.88 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 31.88
Uplift capacity of Pile 11.50
Self Weight of Pile 6.00 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 17.50
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BH-11

Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 6 7 12 14
Shaft Length 6 7 12 14 14
4 1 5 2 0
C Value 3.6 0 0 0
® Value 0 25 27 30
a 1 0 0 0
Ki 1 1 1
Dia of Pile 0.6 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.9 0.82 0.85 0.86
Tan Value (TAN ©) 0.000 0.466 0.510 0.577 0.000
Pdmean 1.8 4.01 6.545 9.53 10.39
As (rt x dia x tickness) 7.536 1.884 9.42 3.768 0
Ultimate Skin Frictional
Resistance ( For C Value) 271296 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 3.52 31.41 20.73 0.00
Permissable skin friction
. 9.0432 1.17 10.47 6.91 0.00
Resistance (t)
Uplift capacity of Pile 13.80
Calculation of Safe End Bearing Resistance:
Ap 0.283 (mx (dia)2)/4
Pp 7.82 Cosidering 15*D (15*0.60=9)
Ny 22.4 | | |
Nq 20 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate Unjnit End Bearing 4583 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 15.28 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 42.88
Uplift capacity of Pile 13.80
Self Weight of Pile 8.64 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 22.44
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BH-11

Depth of Pile (14 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
Safe'vertica'l 12.64 15.76 22.97 31.88 42.88
capacity of Pile
Safe Uplift capacity 725 9.06 13.04 17.50 22.44

of Pile
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BH-12

Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III | STRATUM-IV | STRATUM-V
2 6 10 14 14
Shaft Length 6 10 14 14 14
4 4 4 0 0
CValue 3.4 0 0 0
@ Value 0 25 28 30
a 1 0 0 0
Ki 0 1 1 1
Dia of Pile 0.25 0.25 0.25 0.25 0.25
Bulk Dencity (Submarged) 0.89 0.85 0.86 0.86
Tan Value (TAN &) 0.000 0.466 0.532 0.577 0.000
Pdmean 1.78 5.26 8.68 10.4 10.4
As (rt x dia x tickness) 3.14 3.14 3.14 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 10.676 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 7.70 14.49 0.00 0.00
Permlss:flble skin friction 356 5 57 4.83 0.00 0.00
Resistance (t)
Uplift capacity of Pile 5.48
Calculation of Safe End Bearing Resistance:
Ap 0.049 (mx (dia)2 )/4
Pp 3.34 Cosidering 15*D ( 15*0.25 = 3.75)
Ny 16.72 | | |
Ng 16 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate Unjnit End Bearing 571 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 0.90 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 11.86
Uplift capacity of Pile 5.48
Self Weight of Pile 1.50 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 6.98
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BH-12

Depth of Pile ( 14 m including 2 m Cut offf length)
STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 6 10 14 14
Shaft Length 6 10 14 14 14
4 4 4 0 0
CValue 3.4 0 0 0
@ Value 0 25 28 30
a 1 0 0 0
Ki 1 1 1
Dia of Pile 0.3 0.3 0.3 0.3 0.3
Bulk Dencity (Submarged) 0.89 0.85 0.86 0.86
Tan Value (TAN &) 0.000 0.466 0.532 0.577 0.000
Pdmean 1.78 5.26 8.68 10.4 104
As (rt x dia x tickness) 3.768 3.768 3.768 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 12.8112 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 9.24 17.39 0.00 0.00
Permissable skin friction
. 4.2704 3.08 5.80 0.00 0.00
Resistance (t)
Uplift capacity of Pile 6.57
Calculation of Safe End Bearing Resistance:
Ap 0.071 (mx (dia)2 )/4
Pp 3.985 Cosidering 15*D (15*0.30 = 4.5)
Ny 16.72 | | |
Ng 16 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate Unjnit End Bearing 4.66 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 1.55 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 14.70
Uplift capacity of Pile 6.57
Self Weight of Pile 2.16 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 8.73
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BH-12

Depth of Pile ( 14 m including 2 m Cut offf length)
STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 6 10 14 14
Shaft Length 6 10 14 14 14
4 4 4 0 0
CValue 3.4 0 0 0
@ Value 0 25 28 30
a 1 0 0 0
Ki 1 1 1
Dia of Pile 0.4 0.4 0.4 0.4 0.4
Bulk Dencity (Submarged) 0.89 0.85 0.86 0.86
Tan Value (TAN &) 0.000 0.466 0.532 0.577 0.000
Pdmean 1.78 5.26 8.68 10.4 104
As (rt x dia x tickness) 5.024 5.024 5.024 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 17.0816 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 12.32 23.19 0.00 0.00
Permissable skin friction | ¢ 9366667 4.11 7.73 0.00 0.00
Resistance (t)
Uplift capacity of Pile 8.77
Calculation of Safe End Bearing Resistance:
Ap 0.126 (mx (dia)2 )/4
Pp 5.26 Cosidering 15*D (15*0.40=6)
Ny 16.72 | | |
Ng 16 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate Unjnit End Bearing 10.93 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 3.64 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 21.17
Uplift capacity of Pile 8.77
Self Weight of Pile 3.84 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 12.61
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BH-12

Depth of Pile ( 14 m including 2 m Cut offf length)
STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 6 10 14 14
Shaft Length 6 10 14 14 14
4 4 4 0 0
CValue 3.4 0 0 0
@ Value 0 25 28 30
a 1 0 0 0
Ki 1 1 1
Dia of Pile 0.5 0.5 0.5 0.5 0.5
Bulk Dencity (Submarged) 0.89 0.85 0.86 0.86
Tan Value (TAN &) 0.000 0.466 0.532 0.577 0.000
Pdmean 1.78 5.26 8.68 10.4 104
As (rt x dia x tickness) 6.28 6.28 6.28 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 21.352 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 15.40 28.98 0.00 0.00
Permissable skin friction | 7 ;17333333 5.13 9.66 0.00 0.00
Resistance (t)
Uplift capacity of Pile 10.96
Calculation of Safe End Bearing Resistance:
Ap 0.196 (mx (dia)2 )/4
Pp 6.535 Cosidering 15*D (15*0.50 =7.5)
Ny 16.72 | | |
Ng 16 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate Unjnit End Bearing 2123 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 7.08 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 28.99
Uplift capacity of Pile 10.96
Self Weight of Pile 6.00 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 16.96
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BH-12

Depth of Pile ( 14 m including 2 m Cut offf length)

STRATUM-I | STRATUM-II STRATUM-III STRATUM-IV STRATUM-V
2 6 10 14 14
Shaft Length 6 10 14 14 14
4 4 4 0 0
C Value 34 0 0 0
® Value 0 25 28 30
a 1 0 0 0
Ki 1 1 1
Dia of Pile 0.6 0.6 0.6 0.6 0.6
Bulk Dencity (Submarged) 0.89 0.85 0.86 0.86
Tan Value (TAN ©) 0.000 0.466 0.532 0.577 0.000
Pdmean 1.78 5.26 8.68 10.4 104
As (rt x dia x tickness) 7.536 7.536 7.536 0 0
Ultimate Skin Frictional
Resistance ( For C Value) 256224 0 0 0 0
Ultimate Skin Frictional
Resistance ( For ® Value) 0 18.48 34.78 0.00 0.00
Permissable skin friction
. 8.5408 6.16 11.59 0.00 0.00
Resistance (t)
Uplift capacity of Pile 13.15
Calculation of Safe End Bearing Resistance:
Ap 0.283 (mx (dia)2)/4
Pp 7.82 Cosidering 15*D (15*0.60=9)
Ny 16.72 | | |
Nq 16 Fig. 1 of IS 2911 (Part 1/Sec 2): 2010]
Bulk Dencity (Submarged) 0.86 | | |
Ultimate Unjnit End Bearing 36.58 Ap(1/2*D*V*Ny +Pd*Naq)
Resistance
Safe End Bearing Pressure 12.19 (Ultimate Unit End Bearing Resistance /3)
Safe vertical capacity of Pile 38.49
Uplift capacity of Pile 13.15
Self Weight of Pile 8.64 excluding cut off 2 m, Y=25kN/m3 as per IS 456)
Safe Uplift capacity of Pile 21.79
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BH-12

Depth of Pile (14 m

including 2 m Cut | Dia 250mm | Dia 300mm | Dia 400mm | Dia 500mm | Dia 600mm
offf length)
Safe'vertica'l 11.86 14.70 21.17 28.99 38.49
capacity of Pile
Safe Uplift capacity 6.98 8.73 12.61 16.96 21.79

of Pile
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Calculation of Lateral-Load Carrying Capacity and Moment-Resisting Capacity: [BH-1]

Diameter of Pile= 300 mm
Refer to IS 2911 (Part-1/Section-2): 2010 Annex-c (Clause 6.5.2 page-14)
Stiffness Factor T= (El/nh)1/5 m ( For pile in sand and normally loaded clay)

Here Ec= 5000V25 (fck = 25) =25000000 kN/ Sgm
I =71 X0.324/64 =0.0004 m4

Taking, nh = 1100 kN/m3 (from Table-3 of 152911 (Part-1/Section-2) for Avg. Field N-value of 12 in Stratum-Il,
considering Layer-I as zone of influence and ground condition considered as submerged)

Therefore, T = 1.55 m [Note: As, L>= 4T i.e. Long Pile, Calculation has been proceed with equivalent
cantilever approach]

Here, e= 0 m (Considering, pile will be fully embedded) and
e/T= 0;

Refer to figure-4 of Annex C of 152911 (Part-1/Section-2) (Fixed head piles in sands and normally consolidated
clays, Lf/T=2.2

Therefore, Lf =2.2 X 1.55 = 3.41 m and hence, e+Zf =0+ 3.41=3.41m
Permissible deflection of 300mm dia. Pile =3 mm (considering 1% of Pile dia)

For Fixed Head Pile

Refer to Clause c- 4.2 of IS 2911 y= HX (e+Zf)3/12 El

Here, y= 3mm or 0.003m

or H=8.99 kN=0.899 ton

Moment MF = (Refer to Clause C-4.3 of IS 2911) = Hx(e+Zf)/2

MF =0.899 x 3.41/2 =1.53 t-M

Reduction Factor, m=0.82 [Ref. to Is 2911-partl-sec2, cl.C-4.3, 5B]
Hence, Actual Maximum moment, MA=1.26 ton-m

Refer to figure-4 of Annex C of 1S2911 (Part-1/Section-2) (Free head piles in sands and normally consolidated
clays, Lf/T=1.9

Therefore, Lf =1.9 X1.55=2.95 m and hence, e+Zf =0+ 2.95=2.95m
Permissible deflection of 300mm dia. Pile = 3 mm (considering 1% of Pile dia)
For Free Head Pile

Refer to Clause c- 4.2 of IS 2911 y= HX (e+Zf)3/3 El

Here, y=3mm or 0.003m

or H=3.49 kN=0.349 ton

Moment MF = (Refer to Clause C-4.3 of IS 2911) = Hx(e+Zf)

MF = 0.349X 2.95 = 1.029 t-M

Reduction Factor, m=0.4 [Ref. to Is 2911-partl-sec2, cl.C-4.3, 5A]

Hence, Actual Maximum moment, MA=0.412 t-M
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Location Pile Diameter Recommended Lateral Recommended Moment-
(mm) Load Carrying Capacity, (t)| resisting Capacity, (t-m)
Fixed-head | Free-head Fixed-head Free-head
Pile Pile Pile Pile
550 0.568 0.220 0.697 0.228
0.899 0.349 1.263 0.412
BH-1 300
400 1.922 0.746 3.411 1.116
500 3.400 1.319 7.183 2.348
600 5.452 2.116 13.317 4.352
Location Pile Diameter Recommended Lateral Recommended Moment-
(mm) Load Carrying Capacity, (t)| resisting Capacity, (t-m)
Fixed-head | Free-head Fixed-head Free-head
Pile Pile Pile Pile
550 0.537 0.208 0.664 0.22
0.849 0.330 1.214 0.396
BH-2 300
400 1.814 0.704 3.28 1.072
500 3.212 1.246 6.913 2.26
600 5.148 1.998 12.817 4.192
Location Pile Diameter Recommended Lateral Recommended Moment-
(mm) Load Carrying Capacity, (t)| resisting Capacity, (t-m)
Fixed-head | Free-head Fixed-head Free-head
Pile Pile Pile Pile
250 0.598 0.232 0.722 0.236
0.947 0.368 1.304 0.428
BH-3 300
400 2.024 0.786 3.534 1.156
500 3.583 1.390 7.437 2.432
600 5.745 2.230 13.784 4.508
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Location Pile Diameter Recommended Lateral Recommended Moment-
(mm) Load Carrying Capacity, (t)| resisting Capacity, (t-m)
Fixed-head | Free-head Fixed-head Free-head
Pile Pile Pile Pile
550 0.628 0.244 0.738 0.244
0.994 0.386 1.345 0.44
BH-4 300
400 2.124 0.824 3.649 1.192
500 3.758 1.458 7.675 2.512
600 6.028 2.339 14.235 4.656
Location Pile Diameter Recommended Lateral Recommended Moment-
(mm) Load Carrying Capacity, (t)| resisting Capacity, (t-m)
Fixed-head | Free-head Fixed-head Free-head
Pile Pile Pile Pile
550 0.684 0.266 0.787 0.256
1.083 0.420 1.427 0.468
BH-5 300
400 2.314 0.898 3.862 1.264
500 4.096 1.589 8.134 2.66
600 6.567 2.548 15.072 4.928
Location Pile Diameter Recommended Lateral Recommended Moment-
(mm) Load Carrying Capacity, (t)| resisting Capacity, (t-m)
Fixed-head | Free-head Fixed-head Free-head
Pile Pile Pile Pile
0.656 0.255 0.763 0.252
250
1.039 0.403 1.386 0.452
BH-6 300
400 2.221 0.861 3.756 1.228
500 3.928 1.525 7.905 2.588
600 6.300 2.445 14.662 4.796
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Location Pile Diameter Recommended Lateral Recommended Moment-
(mm) Load Carrying Capacity, (t)| resisting Capacity, (t-m)
Fixed-head | Free-head Fixed-head Free-head
Pile Pile Pile Pile
0.763 0.296 0.845 0.276
250
1.208 0.469 1.533 0.504
BH-7 300
400 2.582 1.002 4.157 1.36
500 4.569 1.774 8.749 2.86
600 7.328 2.844 16.211 5.304
Location Pile Diameter Recommended Lateral Recommended Moment-
(mm) Load Carrying Capacity, (t)| resisting Capacity, (t-m)
Fixed-head | Free-head Fixed-head Free-head
Pile Pile Pile Pile
250 1.078 0.419 1.066 0.348
1.707 0.663 1.935 0.632
BH-8 300
400 3.645 1.415 5.232 1.708
500 6.450 2.504 11.004 3.6
600 10.345 4.051 20.402 6.672
Location Pile Diameter Recommended Lateral Recommended Moment-
(mm) Load Carrying Capacity, (t)| resisting Capacity, (t-m)
Fixed-head | Free-head Fixed-head Free-head
Pile Pile Pile Pile
1.233 0.478 1.164 0.38
250
1.952 0.757 2.116 0.692
BH-9 300
400 4.168 1.617 5.715 1.868
500 7.376 2.863 12.038 3.936
600 11.828 4.592 22.312 7.296
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Location Pile Diameter Recommended Lateral Recommended Moment-
(mm) Load Carrying Capacity, (t)| resisting Capacity, (t-m)
Fixed-head | Free-head Fixed-head Free-head
Pile Pile Pile Pile
1.036 0.403 1.033 0.34
250
1.642 0.637 1.886 0.616
BH-10 300
400 3.508 1.361 5.092 1.664
500 6.205 2.408 10.726 3.508
600 9.956 3.862 19.893 6.504
Location Pile Diameter Recommended Lateral Recommended Moment-
(mm) Load Carrying Capacity, (t)| resisting Capacity, (t-m)
Fixed-head | Free-head Fixed-head Free-head
Pile Pile Pile Pile
250 1.340 0.520 1.23 04
2.121 0.824 2.239 0.732
BH-11 300
400 4,532 1.760 6.043 1.976
500 8.023 3.114 12.726 4.164
600 12.864 4,992 23.6 7.716
Location Pile Diameter Recommended Lateral Recommended Moment-
(mm) Load Carrying Capacity, (t)| resisting Capacity, (t-m)
Fixed-head | Free-head Fixed-head Free-head
Pile Pile Pile Pile
1.195 0.464 1.14 0.372
250
1.891 0.734 2.066 0.676
BH-12 300
400 4,044 1.568 5.601 1.832
500 7.152 2.775 11.792 3.856
600 11.472 4.453 21.861 7.148
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Client: Assam Electricity Grid Corporation Limited.
Project: Geo Technical Investigation Report for up gradation of Existing 220/132kV
Agia Grid Substation to 400/220kV Grid Substation for Evacuation of Power from
3200 MW Chapar Thermal Power Plant

31

B) PLATE LOAD TEST
B.1.0 INTRODUCTION:

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

B.2.0 METHOD :

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

Procedure:

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

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

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

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

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

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

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

B.3.0 CALCULATIONS

B.3.1 Bearing Capacity

From Load Intensity vs Settlement Curve:-

Ultimate Bearing capacity = 2.60 Kg/cm?

Size of plate = 0.3 m X 0.3 m

Ultimate Bearing capacity = 2.60 Kg/cm? = 28.89 Mt/Sqm
Safe Bearing Capacity = 28.89/3 =9.63 Mt/Sqm

Submitted By P K Dutta & Co.
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Client: Assam Electricity Grid Corporation Limited.
Project: Geo Technical Investigation Report for up gradation of Existing 220/132kV
Agia Grid Substation to 400/220kV Grid Substation for Evacuation of Power from
3200 MW Chapar Thermal Power Plant

32

Therefore, Safe Bearing Capacity of 9.63 Mt/Sqm is recommended at a depth of 1.5
M depth with Factor of Safety = 3.0

B.3.2 Settlement Analysis

Refer to IS 8009 (Part-I) 1976 (Reaffirmed 1993 and 1998) in Amendment No-1, May
1981 in clause no. 9.1.3.

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

Where:

S¢= Settlement of footing in mm

Sp = Settlement of plate in mm = 2.65 mm for load intensity 2.6 Kg/cm? (from graph)
B = Width of footing in metre = 3.0 m

Bp = Width of plate in metre = 0.30 m

(Considering size of footing 3.0m X 3.0 m)

Hence:

S¢=2.65 * [{3.0%(0.30+0.3)}/{0.30*(3.0+0.3) } ]?
=2.65 * 3.305 mm
= 8.76 mm hence within Permissible limit

Submitted By P K Dutta & Co.
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C) _CALIFORNIA BEARING RATIO

The California Bearing Ratio test, and penetration test conducted for evaluation of the
strength of sub-grade and bases for structures, was carried out by collecting
undisturbed/ remoulded soil specimens according to IS 2720(Part-16):1987 from two
different locations within the substation area for laboratory test and finding out CBR
value

California bearing ratio is the ratio of force per unit area required to penetrate in to a
soil mass with a circular plunger of 50mm diameter at the rate of 1.25mm / min.

The table given below the standard loads adopted for a standard material with 100%
CBR value for various penetrations.

Percentage of plunger(mm) Standard Load(Kg)
2.5 1370
5.0 2055
7.5 2630
10.0 3180
12.5 3600
CBR Test Apparatus:

CBR Test Apparatus Consisting of Loading machine with capacity of at least 5000 kg
and equipped with a movable head or base which enables Plunger of 50 mm dia. to
penetrate into the specimen at a rate of 1.25 mm/ minute.

|

Submitted By P K Dutta & Co.
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Calculation
C.B.R. = (PT/PS) X 100

Where, PT = Corrected test load corresponding to the chosen penetration from the
load penetration curve.

PS = Standard load for the same penetration taken from the table above.

Penetration | Proving | Standard | Tested CBR Value | Average CBR
Reading | Load(Kg) | Load (Kg) (%) value (%)
0.00 0
0.50 3
1.00 6
1.50 9
2.00 11
2.50 14 1370 31.72 2.32
3.00 16 221
4.00 18
5.00 19 2055 43.05 2.10
7.50 23 2630 52.12
10.00 28 3180 63.45
12.50 35 3600 79.31

D) STANDARD PROCTOR COMPACTION TEST

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

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

a) Optimum Moisture Content = 26.04 %
b) Maximum Dry Density = 1.56 grm/cc
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E) RELATIVE DENSITY TEST
Dia. of Mould = 15cm

Height of Mould = 16.60cm
Volume of Mould =2931.98 cm3

Specific Gravity = 2.65

Wt of Mould =10.420Kg

Wt. of Mould + loose Soil = 14.363Kg

Wt of loose Soil = 3.943Kg = 3943Gm

Wt of compacted Soil = 4.620Kg = 4620Gm
Wt. of Mould + compacted Soil = 15.040Kg
Ya max = (15040-10420)/2931.98 = 1.58 gm/cc
Ya min = (14363-10420)/2931.98 = 1.34 gm/cc
€max = (2.65 x 1000)/1.34 = 1977.61

€min= (2.65x 1000)/1.58 =1677.21

Bulk density =1.86 gm/cc

Water Content =27.33

Dry density = 1.86/(14+27.33/100) = 1.46 gm/cc

e=(2.65x1000)/1.46 = 1815

emax -e

Relative Density = ------------- x 100

€max - €min

=[(1977.61-1815)/(1977.61-1677.21)] x 100

Relative Density = 54.09 %

Page 217



Client: Assam Electricity Grid Corporation Limited.
Project: Geo Technical Investigation Report for up gradation of Existing 220/132kV
Agia Grid Substation to 400/220kV Grid Substation for Evacuation of Power from
3200 MW Chapar Thermal Power Plant

35

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

F.1 Chemical Test on Water Sample
Bore Hole No- BH-5
At depth —2.70m

Physical Test Findings:
1. Colour-Colourless 2.0dour-Agreeable
Chemical Test Findings:
SL Test Parameters Test Method Unit Result
NO
IS: 3025(Part11):1983
1 pH value Reaffirmed 2012 | 6.23
. 0 IS: 3025(Part14):2013
2 | conductivity at25°C Reaffirmed 2006 uS/cm 218
. IS:3025(Part-32):1988
3 Chloride as CL. Reaffirmed 2009 mg/1 29
. IS:3025(Part-34):1988
4 Nitrate as NO3 Reaffirmed 2009 mg/1 <1
- IS:3025(Part-10):1984
5 Turbidity Reaffirmed 2012 NTU 87.60
6 Organic matter 1S:3025(Part-47):1994 mg/1 181.0
Minimum detection limit: (i) Nitrate: 1.0mg/1
Bore Hole No- BH-6
At depth —3.20m
Physical Test Findings:
1. Colour-Colourless 2.0dour-Agreeable
Chemical Test Findings:
SL Test Parameters Test Method Unit Result
NO
IS: 3025(Part11):1983
1 pH value Reaffirmed 2012 | = 6.31
. 0 IS: 3025(Part14):2013
2 | conductivity at 25°C Reaffirmed 2006 uS/cm 215
. IS:3025(Part-32):1988
3 Chloride as CL Reaffirmed 2009 mg/1 34
. IS:3025(Part-34):1988
4 Nitrate as NO; Reaffirmed 2009 mg/1 <1
- IS:3025(Part-10):1984
5 Turbidity Reaffirmed 2012 NTU 92.20
6 Organic matter IS:3025(Part-47):1994 mg/1 186.0
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Minimum detection limit: (i) Nitrate: 1.0mg/1
F.2 Chemical Test on Soil Sample

Bore Hole No- BH-05
At depth —1.00-1.45m

SL | Test Parameters Test Method Unit Result
NO
1 pH value IS:2720(Part-26):1987 | ... 2.54
Organic ) )
2 Matter(OM) IS:2720(Part-22):1972 % 0.25
3 | Caleum 1S:2720(Part-23): 1976 % 17.05
carbonate (cacos)
4 Sulphate(SO3) 1S:2720(Part-27):1977 mg/kg 5.59
5 Sulphate(SOy4) 1S:2720(Part-27):1977 mg/kg 8.60
6 Chloride IS:3025(Part-32):1988 % 0.019
7 | Salinityas 1S:14767-2000 ms 1.54
Conductivity
SOP No: RVB/SOP/05/25
As per ICAR 2011 (
8 Nitrate Department of Agriculture | mg/kg 0.63
& cooperation , Ministry of
Agriculture, Govt. of India)
Bore Hole No- BH-06
At depth —4.00-4.45m
SL Test Parameters Test Method Unit Result
NO
1 pH value IS:2720(Part-26):1987 | ..... 2.68
2 Organic Matter(OM) | 1S:2720(Part-22):1972 %0 0.33
3 Calcium carbonate | 1g.7750pqrt.23):1976 % 19.11
(cacos)
Sulphate(SO3) 1S:2720(Part-27):1977 mg/kg 5.81
5 Sulphate(SQOy) 1S:2720(Part-27):1977 mg/kg 8.73
Chloride IS:3025(Part-32):1988 % 0.023
7 | Salinity as 1S:14767-2000 ms 1.64
Conductivity
SOP No: RVB/SOP/05/25
As per ICAR 2011 (
8 Nitrate Department of Agriculture mg/kg 0.53
& cooperation , Ministry of
Agriculture, Govt. of India)
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Chemical test was carned out on a soil and water samples 10 determine the pH value,
Sulphate and Chloride, It is seen that the values are within permissible limits (as per
IS: 456-2000) and s0 no special cement will be required for foundation concrete.

Either Ordinary Portland cement or Portland slag cement or Portland Porzolans
cement can be used for conereting.

G): CONCLUSION & RECOMANDATION

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

a) Based on the field tests and the foregoing discussion the following are
summarnized:

b) The subsoil is charscierized by silty clay with sand & kankars in first layer,
second layer characterized sandy clay & third layer silty fine sand with mica
continues up o lerminating depth of maximum boreholes.

¢} The present report deals with the geotechnical investigation findings at the
location and the discussion on the mspects regarding sllowable bearing
capacity of open foundations. However, the Foundation Designer may
modulate the type af foundations and other values reganding foundation
goometry and soil design parameter to meet any specific design critena.

d) Water level observations were made during the progress of boring. The depths
at which ground water was encountered, was rocorded in the respective
borelog sheet as standing water level. Standing water level was measured after
24 hours of removal of casing. It was noticed that the ground water lovel was
found within a depth of 2.70 m 10 3.80 m below EGL

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

Any unsuitable expansive/decompuosed if encountered should be replaced.

The foundation spacing should be chosen in such a way that there should not

h:mrmﬁlpnfpfulumhulhnflldjmthmhp.

h) Concenitration of chlorides, sulphates & pH value are under limit as per 1S
Code specification. So no special coment will be required for foundation

Bo

concreic.
i) Pile Capacity shall be considered for Foundation design as per nearest bore
hole data
-T'Bﬂ-'.j:g wutta & Co. ‘1 Cheched & approved by

| Eﬂ:%mm .

Junior Manager (C)
Daesign & Project
AEGCL, Kahilipara, Ghy-18
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Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Project: Geo Technical Investigation Report forguadation of
M/sP.K.Dutta& Co. |Existing 220/132kV Agia Grid Substation to 400/220&rid BORE LOG DATA SHEET
Substation for Evacuation of Power from 3200 MW gdrarhermal
Power Plant
Bore Hole No. :- BH-1 Borehole Diameter :- 150 mrDrill Hole:- NX. Field
Nos Samples Nos
Tests
Land Type :- Agia S/S Land Northing :- 26°05'46.1"
Commenced on:- 08.08.2026 Easting A 90°33'53.8" SPT 8 Undisd (U) 4
Completed on:- 09.08.2026 Cone Distubed (D) 6
Termination Depth (m):-15.00 M
Water Level :- 3.35 M Vane - Core (C) -
Penetration SAMPLES Core
DEPTH (™ CT 15 | 15 '\Il STRATA DESCRIPTION Symhg) T/knes Recovery R'g'D' Remarks
m.) value (m) Type| No.| Depth(m.) (%) (%)
cm cm cm
0.00 Stiff consistency,
brownish to reddish
grey clayey sand mix¢ D 1 | 050 --—--
with kankars &
0.50 gravels. 0.50
0.50 D 2 | 1.00| ---
U 1 |1.00| 145
Stiff consistency, D | 3 | 150 -
2 4 . 11 brownish to reddis s 11 20d 243
grey silty clay mixed : :
with sand & kankars
5 6 7 13 S 2| 3.00 3.45
U 2 | 4.00| 4.45
5.00 450 D 4 | 450 ---
5.00 3| 4 4 8 S 3| 5.00 5.4
Stiff, brownish grey, U 3 | 600! 645
sandy clay.
7.00 2.00 D 5| 650 --—--
7.00 3 3 4 7 S 4| 7.00 7.45
Loose to medium, U 4 | 8.00| 8.45
brownish grey silty
sand with mica. D 6 | 850| ---
1200 | 7| 10| 14| 24 5.00 S 5 10.00 10.45
1200 | 9| 14| 18] 32 S 6| 12.00 12.45
Medium to dense,
11| 16| 22| 38| brownish grey silty S 7| 13.50 13.95
sand with mica.
15.00 | 14| 20| 27| 47 3.00 S 15.00 15.45
S ' SPT "C" -'CORE] "U" - 'UNDISTURBED SAMPLE ' "D" - 'DISTURBD SAMPLE ' ! WS“A-I\;IZ\I/_TET'ER "BGL " - 'BELOW GROUND LEVEL '

Page 221



M/s P.K.Dutta & Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.

PI’OjE‘CtZGeo Technical Investigation Report for up gradatibExisting 220/132kV Agia Grid
Substation to 400/220kV Grid Substation for Evaituaof Power from 3200 MW Chapar Thermal

BORE LOG DATA SHEET

Power Plant.
Bore Hole No. :- BH-2 Borehole Diameter :- 150 mririll Hole:- NX. )
Field
Nos Samples Nos
Tests
Land Type :- Agia S/S Land Northing :- 26°05'46.2"
Commenced on:- 09.08.2026 Easting :-| 90°33'55.4" SPT 8 Undiisti (U) 4
Completed on:- 10.08.2026 Cone - Distubed (D) 6
Termination Depth (m):-15.00 M
Water Level :- 2.70 M Vane - Core (C) -
Penetration SAMPLES Core
DEPTH (™ 15 [N valud STRATA DESCRIPTION Symbol T CKeSS Recovery| 9| Remarks
m.) 15 ¢ (m) Type| No.| Depth(m.) (%) (%)
cm cm
0.00 D 1| 050[ -
D 2 | 1.00| -
U 1 |1.00| 1.45
Stiff consistency,
brownish to reddish D | 3 150 —
grey silty clay mixed
2 4 6 10 with sand & kankars S 1| 200 245
5 6 6 12 S 2| 3.00 345
U 2 | 4.00| 4.45
5.0C 5.0C D 4 | 450 -
5.00 4 4 5 9 S 3| 5.00 5.45
Stiff consistency,
brownish grey sand U 3 | 6.00| 6.45
clay.
7.00 2.00 D 5| 650 -
7.00 3 4 4 8 S 41 7.00 7.45
Loose to medium, U 4 | 8.00| 8.45
brownish grey silty
sand with mica. D 6 | 850| -
12.00 7| 10| 13| 23 5.00 S 5 10.p0 10.45
12.00 8| 13| 16/ 29 S 6| 12.00 12.45
Medium to dense,
10| 15| 21| 36| brownish grey silty S 7| 13.50 13.9
sand with mica.
15.00 | 13| 19| 24 43 3.00 S g 15.00 15.45
S" - 'SPT "C" -'CORE] "U" - 'UNDISTRBED SAMPLE * "“D" - 'DISTURBED SAMPLE ' WSAM\F,,VI_AJER "BGL " - 'BELOW GROUND LEVEL "
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Bore Hole No. :- BH-3 Borehole Diameter :- 150 mrbrill Hole:- NX. Field
Tests Nos Samples Nos
Land Type :- Agia S/S Land Northing :- 26°05'47.7"
Commenced on:- 15.08.2026 Easting - 90°33'56.4" SPT 8 Unidtistli (U) 4
Completed on:- 15.08.2026 Cone - Distubed (D) 6
Termination Depth (m):-15.00 M
Water Level :-2.80 M Vane - Core (C) -
Penetration SAMPLES Core
DEPTH (™ N valug STRATA DESCRIPTIO Thickness Recovery| F'90-| Remarks
m.) 15 cm 15 cn (m) Typg No| Depth(m.) 9 (%)
cm yp! P! (%)
0.00 D 1| 050
D 2 | 1.00| -
U 1 |1.00| 1.45
Stiff consistency,
brownish to reddish D |3 |150) -
grey silty clay mixed
3 5 6 1 with kankars & san S 1| 200 245
3 4 5 9 S 2| 3.00 3.5
U 2 | 400| 4.45
4.50 4.50 D 4 | 450| ---
4.50 3 4 4 8 S 3| 5.00 5.45
Stiff, brownish grey,
sandy clay with U 3 | 6.00| 6.45
kankars.
7.00 2.50 D 51| 6.50
7.00 3 4 5 9 S 4| 7.00 7.45
U 4 | 8.00| 845
D 6 | 850| -
Loose to medium, |
4 6 10 16 brownish grey silty S 5| 10.0p 10.4b
sand with mica.
5 8 10 18 S 6| 12.0p0 12.45
7 10 | 13 23 S 7| 13.5p 13.95
15.00 8| 10| 15 25 8.00 S 8 15.00 15.45
S 'SPT "C" -'CORE' "U" - 'UNDISTRBED SAMPLE * "D" - 'DISTURBED SAMPLE ' " WSA-M\QTETER "BGL" - ' BELOW GROUND LEVEL"*
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BORE LOG DATA SHEET

Plant.
Bore Hole No. :- BH-4 Borehole Diameter :- 150 mrDrill Hole:- NX. )
Field
Nos Samples Nos
Tests
Land Type :- Agia S/S Land Northing :- 26°05'50.4"
Commenced on:- 13.08.2026 Easting : 90°33'58.2" SPT 8 Undisd (U) 4
Completed on:- 14.08.2026 Cone - Distubed (D) 6
Termination Depth (m):-15.00 M
Water Level :- 3.80 M Vane Core (C) -
Penetration SAMPLES Core
DT 5 | 15 | 15 | yo1e [STRATADESCRIPTION Symbg) "o ® Recovery| 90| Remarks
m.) value (m) Type| No.| Depth(m.) (%) (%)
cm | cm | cm
0.00 D 1 0.50
D 2 1.00
U 1 1.00 | 1.45
Stiff consistency,
brownish to reddish b 38 | 150} -
4 5| g 13 grey silty clay mixed s 1 200l 2.4
with kankars & sand : :
3 7 8 15 S 2 3.00 3.45
U 2 4.00 | 4.45
4.50 4.50 D 4 4.50
4.50
Stiff, brownish grey,
3 4| 4 8 sandy clay with S 3 5.00| 5.45
kankars.
6.00 1.50
6.00 Loose light brownis U | 3| 6.00| 6.45
grey silty fine sand
7.00 with mica. 1.00 D 5| 650 -
7.00 4 6 7 13 S 4 7.0q 7.4%
U 4 8.00 | 8.45
D 6 8.50
Medium, brownish
6 8 12 20 grey Si|ty sand with S 5 10.0 10.4p
mica.
6 | 10| 13| 23 S 6| 12.00 12.4b
8 | 13| 14| 27 S 71 13.50 13.95
15.00 | 10| 14| 1§ 32 8.00 S 15.00 15.45
, PR wipe \ W . "W"-'WATER " . \
S SPT C" -'CORE| U" - 'UNDISTRBED SAMPLE D" - 'DISTURBED SAMPLE SAMPLE ' BGL " - 'BELOW GROUND LEVEL
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Bore Hole No. :- BH-5 Borehole Diameter :- 150 mrbrill Hole:- NX. )
Field
Nos Samples Nos
Tests
Land Type :- Agia S/S Land Northing :- 26°05'44.5"
Commenced on:- 10.08.2026 Easting : 90°33'54.8" SPT 8 Unrbisd (U) 4
Completed on:- 11.08.2026 Cone Distubed (D) 6
Termination Depth (m):-15.00 M
Water Level :- 2.70 M Vane - Core (C) -
Penetration SAMPLES Core
T 15 | 15 | 15 | yolie [STRATA DESCRIPTION Symbe "o Recovery| 20| Remarks
(m.) value (m) Type| No.| Depth(m.) (%) (%)
cm | cm | cm
0.00 D 1| 050 ---
D 2 | 1.00| -
U 1 | 1.00| 1.45
Stiff consistency,
brownish to reddish D | 3150 -
grey silty clay mixed
5 6|8 14 with sand & kankars| S 1| 20G 245
4 6 7 13 S 2| 3.00 3.45
U 2 | 4.00| 4.45
5.00 5.00 D 4| 450 -
5.00 3 4 5 9 S 3| 5.00 5.45
Stiff consistency,
brownish grey sand U 3 | 6.00| 6.45
clay.
7.00 2.00 D 5( 650 -
7.00 4 4 6 10 S 4| 7.0 7.45
U 4 | 8.00| 8.45
Loose to medium,
brownish grey silty D | 6 |850 -
sand with mica.
6 | 10| 14| 24 S 5| 10.00 10.4pb
1350 | 7| 11| 15 26 6.50 S § 12.p00 12.45
13.50| 10| 16| 22 38 . S 7 13.%0 13.95
Dense, brownish gr
silty sand with mica.
15.00 | 14| 19| 28 47 1.50 S| g 15.p0 1545
wan \ P wipe \ W , "W"-'WATER " . \
S" - 'SPT C" -'CORE| U" - 'UNDISTRBED SAMPLE D" - 'DISTURBED SAMPLE SAMPLE ' BGL " - 'BELOW GROUND LEVEL
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Bore Hole No. :- BH-6 Borehole Diameter :- 150 mrDrill Hole:- NX. .
Field
Nos Samples Nos
Tests
Land Type :- Agia S/S Land Northing :- 26°05'45.3"
Commenced on:- 11.08.2026 Easting : 90°33'57.9" SPT 8 Undisd (U) 4
Completed on:- 12.08.2026 Cone - Distubed (D) 6
Termination Depth (m):-15.00 M
Water Level :- 3.20 M Vane - Core (C) -
Penetration SAMPLES Core
DEPTH 15| 15 | 15 '\Il STRATA DESCRIPTION SymbolTthknES5 Recovery R.$.D. Remarks
(m.) value (m) Type| No.| Depth(m.) (%) (%)
cm | cm | cm
0.00 D 1| 050 --—--
D 2 |100| ---
U 1 | 1.00| 1.45
Stiff consistency, D 3 | 150
brownish to reddish :
4 6| s 14 grey silty clay mixed S 1l 20d 243
with kankars & sand ' ’
5 5 7 12 S 2| 3.00 3.45
U 2 | 4.00| 4.45
5.00 5.00 D 4| 4.50
5.00 3 3 5 8 S 3| 5.00 5.44
Stiff brownish to
reddish grey sandy U 3 | 6.00| 6.45
clay with kankars.
7.00 2.00 D 5| 6.5Q
7.00 5 5 7 12 S 4| 7.0 7.4%
U 4 | 8.00| 845
Loose to medium,
brownish grey silty D | 6 |850| -
sand with mica.
6 | 10| 12| 22 S 5| 10.00 10.4b
13.50| 6| 10| 15 25 6.50 S g 12.00 12.45
1350 8| 12| 17| 29| Medium to dense, S 7| 13.50 13.95
brownish grey silty
15.00| 10| 14| 20 34 sand with mica. 1.50 S g 15.p00 15.45
. PP wpre . W . "W"-'WATER " . .
S*" - 'SPT C" -'CORE| U" - "UNDISTRBED SAMPLE D" - 'DISTURBED SAMPLE SAMPLE ' BGL " - 'BELOW GROUND LEVEL

Page 226



M/sP.K.Dutta & Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.

PrOjethGeo Technical Investigation Report for up gradatioBxigting 220/132kV Agia Grid
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Power Plant.
Bore Hole No. :- BH-7 Borehole Diameter :- 150 mm  Drill HoNX. | Figiq
Tests Samples Nos
Land Type :- Agia S/S Land Northing | 26°05'47.0"
Commenced on:- 12.08.2026 Easting : 90°33'59.7" SPT Undisturbed (U) 4
Completed on:- 13.08.2026 Cone Distubed (D) 6
Termination Depth (m):-15.00 M
Water Level :- 3.40M Vane Core (C)
Penetration MPLES Core
DEPTH N STRATA Thickness Recovery R.Q.D. Remarks
m) | 15| 15 |,o | value DESCRIPTION (m) Type| No| Depth(m.) (%) (%)
cm | cm
0.00 D 0.50
D 1.00
U 1.00
Stiff consistency,
brownish to reddish o 1.50
grey silty clay mixed
5 7 7 14 with kankars & sand S 2.00
5 7 9 16 S 3.00
U 4.00
5.00 5.00 D 4.50
5.0C
Stiff, brownish grey,
3 4 5 9 sandy clay with S 5.00
kankars.
6.00 1.00
6.00 Loose light, brownis U 6.00
grey silty fine sand
7.00 with mica. 1.00 D 6.50
7.00 4 6 8 14 S 7.00
U 8.00
D 8.50
Medium, brownish
5 9 12 21 grey silty sand with S 10.0
mica.
7|10 14 24 S 12.0
9| 11| 15 26 S 13.5
15.00 | 10| 14| 16 30 8.00 S 15. A5
S 'SPT' "C" -'CORE' "U" - "UNDISTRBED SAMPLE * " - 'DISTURBED SAMPLE ' ' WSAMZY./ETER "BGL " - 'BELOW GROUND LEVEL '
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Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Project: Geo Technical Investigation Report forguadation of
M/sP.K.Dutta& Co. |Existing 220/132kV Agia Grid Substation to 400/220&rid BORE LOG DATA SHEET
Substation for Evacuation of Power from 3200 MW @draThermal
Power Plant
Bore Hole No. :- BH-8 Borehole Diameter :- 150 mrdrill Hole:- NX. | Figlg
Tests Nos Samples Nos
Land Type :- Agia S/S Land Northing :- 26°05'43.8"
Commenced on:- 07.08.2026 Easting :4 90°33'59.2" SPT 8 Undisd (U) 4
Completed on:- 08.08.2026 Cone - Distubed (D) 6
Termination Depth (m):-15.00 M
Water Level :- 3.65 M Vane - Core (C)
Penetration _ SAMPLES Core
DEPTHI™ T 15 | 15 |\ |STRATA DESCRIPTION Symbg) TCknes Recovery| 90" | Remarks
(m.) value (M | Type| No.| Depth(m.) % (%)
cm | cm | cm (%)
0.00 D 1| 050 ---
D 2 | 100 --—--
U 1 |1.00| 1.45
Stiff consistency, D | 3 |150) -
3 2 brownish to reddish S 20d 2
5 7 1 grey silty clay mixed 1 ’ 45
with sand & kankars
3|5 6 11 S 2| 3.00 3.45
U 2 | 400| 4.45
D 4 | 450 ---
6.00 4| 4 5 9 6.00 S 3| 5.00 545
6.00 Loose, light brownis u 3 | 6.00] 6.45
grey silty fine sand
7.00 with mica. 1.00 D 5| 650 -
7.00 4| 6 7 13 S 4| 7.0 7.45
Medium, brownish U 4 | 8.00| 845
grey silty sand with
mica. D 6 | 850 --—--
12.00| 6| 10| 14| 24 5.00 S 5 10.00 10.45
12.00| 8| 12| 18| 30 S 6| 12.00 12.45
Medium to dense,
8 | 14| 19| 33| brownish grey silty S 7| 13.5D 13.9p
sand with mica.
1500| 8| 16| 21| 37 3.00 S g 15.00 15.45
"S" - 'SPT' "C" -'CORE "U" - 'UNDISTRBED SAMPLE ' "D" - 'DISTURBED SAMPLE ' ! WSA‘MZVL?ETER "BGL " - 'BELOW GROUND LEVEL *
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Substation to 400/220kV Grid Substation for Evaimurabf Power from 3200 MW Chapar Thermal Power
Plant.
Bore Hole No. :- BH-9 Borehole Diameter :- 150 mrrill Hole:- NX. Field
Nos Samples Nos
Tests
Land Type :- Agia S/S Land Northing :- 26°05'45.9"
Commenced on:- 05.08.2026 Easting :- 90°34'01.2" SPT 8 Undisturbed (U 4
Completed on:- 06.08.2026 Cone - Distubed (D) 6
Termination Depth (m):-15.00 M
Water Level :- 3.40 M Vane - Core (C) -
Penetration SAMPLES Core
DEPTH ( 15 N valud STRATA DESCRIPTION Symbgl ' iCkness| Recovery R'g'D' Remarks
m.) cm |15 cm 15 (m) Typd No| Depth(m.) (%) (%)
0.00 D 1 0.50
D 2 1.00
U 1 1.00 1.45
Stiff consistency, D |3 | 150 -
6 0 brownish to reddish 5 200 2
4 15 grey silty clay with 1 ’ 49
sand.
3 5 7 12 S 2 3.00] 3.45
U 2 4.0C | 4.4%
D 4 4.50
6.00 3 3 5 8 6.00 S 3 5.0( 5.4%
6.00 U 3 6.00| 6.45
D 5 6.50
4 5 6 11 S 4 7.00| 7.45
U 4 8.00 | 8.45
Loose to medium,
brownish grey silty D | 6|85 -
sand with mica.
8 11| 13 24 S 5| 10.0 10.4p
8 10 | 13 23 S 6| 12.0 12.4p
7 12 | 13 25 S 7| 13.5 13.9p
15.00 7 11| 16 27 9.00 S 8 15.00 15.45
S" - 'SPT "C" -'CORE' "U" - 'UNDISTRBED SAMPLE ' "D" - ' DISTURBED SAMPLE ' ’ WS;“'A"’:VSET,ER "BGL" - 'BELOW GROUND LEVEL '
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Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.
M/sP.K .Dutta & Co. PrOjeCtZGeo Technical Investigation Report for up gradatioBxiting 220/132kV Agia Grid BORE LOG DATA SHEET
Substation to 400/220kV Grid Substation for Evacuation of Péwm 3200 MW Chapar Thermal
Power Plant.
Bore Hole No. :- BH-10 Borehole Diameter :- 150 mm  Drill HoNX. | giglg
Tests Nos Samples Nos
Land Type :- Agia S/S Land Northing :- 26°05'48.8"
Commenced on:- 06.08.2026 Easting : 90°34'01.5" SPT 8 Undisturbed (U) 4
Completed on:- 07.08.2026 Cone - Distubed (D) 6
Termination Depth (m):-15.00 M
Water Level :- 3.60 M Vane - Core (C)
Penetration SAMPLES Core
DEPTH N STRATA Symbol Thickness Recovery R.Q.D. Remarks
m) | 15| 15 | 15 | value DESCRIPTION ™M | Type| No.| Depth(m.) | (o) | (%)
cm | cm | cm
0.00 D 1| 0.50 -
D 2 | 1.00 -
U 1 | 1.00| 145
Stiff consistency, D 3| 150 -
brownish to reddish
3 4 7 11 grey silty clay mixed S 1| 2.00] 245
with sand.
3 5 7 12 S 2| 3.00 3.45
U 2 | 400 | 4.45
D 4 | 450 -
6.00 3 3 5 8 6.00 S 3| 5.0(¢ 5.45
6.00 U 3| 6.00| 6.45
D 5 | 6.50 -
33| 4 7 Loose to medium, S| 4| 7.00 745
brownish grey silty
sand with mica. U 4 | 8.00| 8.45
D 6 | 8.50 -
12.00 6| 10| 12| 22 6.00 S 5 10.00 10.45
12.00 | 10| 13| 15| 28 S 6| 12.00 1245
Medium to dense,
10| 14| 16| 30| brownish grey silty S 7| 1350 13.95
sand with mica.
15.00 | 12| 16| 18] 34 3.00 S g 15.00 1545
"S" - 'SPT' "C" -'CORE "U" - "UNDISTRBED SAMPLE * "D" - 'DISTURBED SAMPLE * ! WSAM&{.AETER "BGL " - 'BELOW GROUND LEVEL '
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Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.
M/sP.K.Dutta & Co. PI’OjeCtZGeo Technical Investigation Report for up gradatib&xisting 220/132kV Agia Grid BORE LOG DATA SHEET
Substation to 400/220kV Grid Substation for Evaitunaof Power from 3200 MW Chapar Thermal
Power Plant.
Bore Hole No. :- BH-11 Borehole Diameter :- 150 mrbrill Hole:- NX. Field
Nos Samples
Tests
Land Type :- Agia S/S Land Northing :- 26°05'46.1"
Commenced on:- 04.08.2026 Easting - 90°34'06.8" SPT 8 Unidtistli (U)
Completed on:- 05.08.2026 Cone - Distubed (D)
Termination Depth (m):-15.00 M
Water Level :-3.50 M Vane - Core (C)
Penetration SAMPLES
DEPTH (| Thickness| R.Q.D.
N valug STRATA DESCRIPTIO| Recove
m.) (:1“51 15 cn (m) Typg No| Depth(m.) Y (%)
0.00 D 1| 050
D 2 | 1.00| -
U 1 |1.00| 1.45
Stiff consistency, D |3 |150) -
brownish to reddish
4 7 12 grey silty clay mixed S 1| 209 24y
with sand & kankars
4 7 14 S 2| 3.00 345
U 2 | 400| 4.45
D 4 | 450| ---
6.00 3 5 10 6.00 S 3| 5.0 5.45
6.00 Loose, light brownis U 3 | 6.00| 6.45
grey silty fine sand
7.00 with mica. 1.00 D 5| 650 -
7.00 4 8 13 S 41 7.0 7.45
Medium, brownish U 4 | 8.00| 8.45
grey silty sand with
mica. D 6 | 850 -
12.00 5 16 25 5.00 S 10.00 10.45
12.00 | 10 17 29 S 6| 12.00 12.45
Medium to dense,
11 18 | 32 | brownish grey silty S 7| 13.50 13.95
sand with mica.
15.00 | 13 23 40 3.00 S 15.00 15.45
S 'SPT "C" -'CORE' "U" - 'UNDISTRBED SAMPLE * "D" - 'DISTURBED SAMPLE ' " WSA-M\QTETER "-'BELOW GROUND LEVEL '
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M/sP.K.Dutta & Co.

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.

PI’OjeCtGeo Technical Investigation Report for up gradatébgxisting 220/132kV Agia Grid
Substation to 400/220kV Grid Substation for Evaimurabf Power from 3200 MW Chapar Thermal

BORE LOG DATA SHEET

Power Plant.
Bore Hole No. :- BH-12 Borehole Diameter :- 150 mirill Hole:- NX. Field
Nos Samples Nos
Tests
Land Type :- Agia S/S Land Northing :- 26°05'48.1"
Commenced on:- 03.08.2026 Easting | 90°34'06.7" SPT 8 Undisd (U) 3
Completed on:- 03.08.2026 Cone - Distubed (D) 6
Termination Depth (m):-15.00 M
Water Level :- 3.60 M Vane - Core (C) -
Penetration SAMPLES Core
DEPTH (™ ¢ N valud STRATA DESCRIPTION Symbol '"oK"eSS Recovery| R0 | Remarks
m) | 2> 15 om 15 cn (m) Typd No| Depth(m.) | (op) | (%)
0.00 D 1| 0.50
D 2 | 1.00
] 1 | 1.00| 1.45
Stiff consistency D |3 150 -
brownish grey silty cl
5 6 6 12 with kankars & trace S 1| 200 243
of sand.
3 5 5 10 S 2| 3.00 3.45
U 2 | 400| 4.45
D 4 | 450
6.00 4 5 6 11 6.00 S 3] 5.00 5.45
6.00 U 3 | 6.00| 6.45
D 5 | 6.50
Loose, light brownish
3 3 4 7 grey silty fine sand S 4| 7.00 7.45
with mica.
] 4 | 8.00| 8.45
10.00 4.00 D 6| 8.50
10.00 4 5 7 12 S 5| 10.00 10.45
grey silty sand with
5 8 11 19 mica. S 7| 13.50 13.9p
15.00 6 9 15 24 5.00 S 8 15.00 15.45
v . W . wign . Wl . "W"-"'WATER N .o .
S" - 'SPT C" -'CORFE’ U" - 'UNDISTRBED SAMPLE D" - 'DISTURBED SAMPLE SAMPLE ' BGL " - 'BELOW GROUND LEVEL
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SUBSOIL PROFILE



M/s P.K.DUTTA & CO.

Generalised Subsoil Profile

CLIENT:-ASSAM ELECTRICITY GRID CORPORATION LIMITED.

PROJECT:- Geo Technical Investigation Report for up gradation of Existing 220/132kV
Agia Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200
MW Chapar Thermal Power Plant.

Scale in Meter
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Generalised Subsoil Profile
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12.00M /i/ |N=22
// N=38
7
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BH-1
Depth = 15.00 m.

SLETE Sandy Clay.

00
v, ot
« «|D2, U1
v D3
v Y IN=10
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5.00M}.

7.00ME===1N=8

A
'// D6

IN=23

7,

///
12.00M /j/ |N=29
2
7

15.00M/ZLAN=43
BH-2
Depth = 15.00 m.

= Clayey sand mixed with kankars & gravels.

7 7)= Silty fine sand with mica./ Silty sand with mica.
§ = Sandy clay with kankars.

00,
W . v D1
« |D2 U1
v |D3
vV IN=
G.W.L. =2.80M. . v . N=9
Vv
v v U2
450M[__Y D4
R—YN=8
U3
> D5
7.00M N=9
7/
2/ /] U
'/./ D6
/I N=16
7/
y 7
7/
/I N=18
% N=23
7oA
15.00M/ZLAN=25
BH-3

Depth = 15.00 m.

« « = Silty clay with kankars & traces of sand. / Silty clay mixed with sand & kankars.

NOTE:

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

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

4) "C" means Core.

5) "TCR" means Total Core Recovery.

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

8) Thickness of each startum is shown in left side
of each borehole.

————— e ———Regead




M/s P.K.DUTTA & CO.

Generalised Subsoil Profile

CLIENT:-ASSAM ELECTRICITY GRID CORPORATION LIMITED.

PROJECT:- Geo Technical Investigation Report for up gradation of Existing 220/132kV
Agia Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200

MW Chapar Thermal Power Plant.

Generalised Subsoil Profile

Scale in Meter

00

7/ N=23 A N=26

G.W.L.=3.20M.

7
7

7
7
7
&

15.00M

BH-4

S AN=27
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13.50M
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BH-5

/A N=38

/AN=47

13.50M

15.00M

'/.
Z
7
Z
7

BH-6

N=29

N=34

Depth = 15.00 m.

Depth = 15.00 m.

Depth = 15.00 m.

- Silty clay with kankars & traces of sand. / Silty clay mixed with sand & kankars.

E- Sandy clay with kankars.
7, /)= Silty fine sand with mica./ Silty sand with mica.
- Sandy Clay.

NOTE:

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

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

4) "C" means Core.

5) "TCR" means Total Core Recovery.

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

8) Thickness of each startum is shown in left side

of each borehole.

Page 234



M/s P.K.DUTTA & CO.

Generalised Subsoil Profile

CLIENT:-ASSAM ELECTRICITY GRID CORPORATION LIMITED.

PROJECT:- Geo Technical Investigation Report for up gradation of Existing 220/132kV

Agia Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200
MW Chapar Thermal Power Plant.

Scale in Meter
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Generalised Subsoil Profile
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Depth = 15.00 m.

= Sandy clay with kankars.
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12.00M N=30

N=33

- \,\-\\.\\_\. NN

15.00M AN=37
BH-8

Depth = 15.00 m.

77 = Silty fine sand with mica./ Silty sand with mica.

=~ |~ Silty clay mixed with sand.

00

D1

D2, U1
D3
N=15

N=12

U2
D4
N=8

6.00M U3
D5
7 N=11

U4
// D6

N=24

N=23

N=25

15.00M N=27

BH-9

Depth = 15.00 m.

« « «/= Silty clay with kankars & traces of sand. / Silty clay mixed with sand & kankars.

NOTE:

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

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

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

8) Thickness of each startum is shown
of each borehole.

in left side

Rage-2d5



M/s P X.DUTTA & CO. Generalised Subsoil Profile

CLIENT:-ASSAM ELECTRICITY GRID CORPORATION LIMITED.

PROJECT:- Geo Technical Investigation Report for up gradation of Existing 220/132kV
Agia Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200
MW Chapar Thermal Power Plant.

Generalised Subsoil Profile

Scale in Meter

00

G.W.L.=3.60M. e——— G.W.L.=3.60M.

7
-/-//_'/
yz
_ N=28 / 4 N=29 / //.
Z 7 N=30 _' I N=32 ///

N=19

7

4 N=34 15.00ML : N=40 15.00M LAN=24
BH-10 BH-11 BH-12
Depth = 15.00 m. Depth = 15.00 m. Depth = 15.00 m.

15.00M

@- Silty clay mixed with sand.

77,7 Silty fine sand with mica./ Silty sand with mica.
- Silty clay with kankars & traces of sand. / Silty clay mixed with sand & kankars.

NOTE:

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

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

4) "C" means Core.

5) "TCR" means Total Core Recovery.

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

8) Thickness of each startum is shown in left side
of each borehole.
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M/s. P.K .Dutta & Co

STANDARD PENETRATION TEST
CURVE

Client :-

ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Project :-

Geo Technical Investigation Report for up gradation of Existing
220/132kV Agia Grid Substation to 400/220kV Grid Substation for
Evacuation of Power from 3200 MW Chapar Thermal Power Plant.

0.00

2.50 4

5.00 4

7.50 -

DEPTH (m)

i
o
o
S

12.50 4

15.00 4

17.50 -

DEPTH VSFIELD N VALUE
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—e—BH-1

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

STANDARD PENETRATION TEST
CURVE

Client :-

ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Project :-

Geo Technical Investigation Report for up gradation of Existing
220/132kV Agia Grid Substation to 400/220kV Grid Substation for
Evacuation of Power from 3200 MW Chapar Thermal Power Plant.
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Plot of Standard Penetration Test Valueswith Depth
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M/s. P.K.Dutta & Co

STANDARD PENETRATION TEST

CURVE
Client ;- |ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Geo Technical Investigation Report for up gradation of Existing
Project :- |220/132kV Agia Grid Substation to 400/220kV Grid Substation for
Evacuation of Power from 3200 MW Chapar Thermal Power Plant.
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STANDARD PENETRATION TEST VALUES
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Plot of Standard Penetration Test Values with Depth

Page 239



M/s. P.K .Dutta & Co

STANDARD PENETRATION TEST
CURVE

Client :-

ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Project :-

Geo Technical Investigation Report for up gradation of Existing
220/132kV Agia Grid Substation to 400/220kV Grid Substation for
Evacuation of Power from 3200 MW Chapar Thermal Power Plant.
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Plot of Standard Penetration Test Valueswith Depth
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M/s. P.K.Dutta & Co

STANDARD PENETRATION TEST
CURVE

Client :-

ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Project :-

Geo Technical Investigation Report for up gradation of Existing
220/132kV Agia Grid Substation to 400/220kV Grid Substation for
Evacuation of Power from 3200 MW Chapar Thermal Power Plant.
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M/s. P.K .Dutta & Co

STANDARD PENETRATION TEST
CURVE

Client :-

ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Project :-

Geo Technical Investigation Report for up gradation of Existing
220/132kV Agia Grid Substation to 400/220kV Grid Substation for
Evacuation of Power from 3200 MW Chapar Thermal Power Plant.
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Plot of Standard Penetration Test Valueswith Depth
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M/s. P.K .Dutta & Co

STANDARD PENETRATION TEST
CURVE

Client :-

ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Project :-

Geo Technical Investigation Report for up gradation of Existing
220/132kV Agia Grid Substation to 400/220kV Grid Substation for
Evacuation of Power from 3200 MW Chapar Thermal Power Plant.
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Plot of Standard Penetration Test Valueswith Depth
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M/s. P.K .Dutta & Co

STANDARD PENETRATION TEST
CURVE

Client :-

ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Project :-

Geo Technical Investigation Report for up gradation of Existing
220/132kV Agia Grid Substation to 400/220kV Grid Substation for
Evacuation of Power from 3200 MW Chapar Thermal Power Plant.
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Plot of Standard Penetration Test Valueswith Depth
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STANDARD PENETRATION TEST
M/s. P.K.Dutta& Co CURVE

Client :- |ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Geo Technical Investigation Report for up gradation of Existing
Project :- |220/132kV Agia Grid Substation to 400/220kV Grid Substation for

Evacuation of Power from 3200 MW Chapar Thermal Power Plant.
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M/s. P.K .Dutta & Co

STANDARD PENETRATION TEST
CURVE

Client :-

ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Project :-

Geo Technical Investigation Report for up gradation of Existing
220/132kV Agia Grid Substation to 400/220kV Grid Substation for
Evacuation of Power from 3200 MW Chapar Thermal Power Plant.
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M/s. P.K.Dutta & Co

STANDARD PENETRATION TEST
CURVE

Client :-

ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Project :-

Geo Technical Investigation Report for up gradation of Existing
220/132kV Agia Grid Substation to 400/220kV Grid Substation for
Evacuation of Power from 3200 MW Chapar Thermal Power Plant.
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M/s.

STANDARD PENETRATION TEST
P.K.Dutta & Co CURVE

Client :-

ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Project :-

Geo Technical Investigation Report for up gradation of Existing
220/132kV Agia Grid Substation to 400/220kV Grid Substation for

Evacuation of Power from 3200 MW Chapar Thermal Power Plant.
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LABORATORY TEST RESULTSOF
SOIL



Client: Assam Electricity Grid Corporation Limited.

PROJECT: Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia Grid Substation to 400/220kV Grid Substation for

Evacuation of Power from 3200 MW Chapar Thermal Power Plant

Shear Strength

N Bulk | Dry Nat. My (e . Atter. Limits Grain Size
Sample | Dept s Density | Density| Sp. | Moist Type o IS Free
Bore Hole No Number| (m) Sample Description ensity |Density Gravity o Cohesion |Friction| Test LL PL PI |(Classification | swell | Gravel| Sand Silt Clay Test Method
gms/cc | gms/cc % t/sqm | kg/sqem | Deg. % % % % % % %
U1 | 1.00 |qi¢f consistency, brownish to reddish grey | 186 | 1:43 | 2.67 | 30.00 |0.0038| 038 | 0.00 | UC [46.00]26.0020.00 a 39 |5.00| 7.00 |40.00|48.00 | *sec the Note
U2 | 4.00 | siltyclaymixed with sand & kankars. | 189 | 1.44 | 2.68 | 31.00 |0.0039| 0.40 | 0.00 | UC |48.00|24.00|24.00 cl 41 |3.00| 9.00 |37.00|51.00 | *scethe Note
U3 | 6.00 Stiff;brownish grey, sandy clay 1.86 | 1.54 | 2.63 | 21.00 |0.0021| 0.22 | 5.00| UU |34.00|19.00|15.00 o I p— 0.00 |23.00|35.0042.00 | *see the Note
BH-1 - - -
U4 | 8.00 L""Se“’med‘“m‘;f:;"xi‘::hgreys‘hysand 1.86 | 1.63 | 2.64 | 14.40 | -~ 0.00 {22.00] DS | NP | NP | NP SM | —es 0.00 |60.00|31.00| 9.00 | *scc the Note
*s7 |13.50 Med“‘m“’dens‘:}}:;"xi‘ll:hg‘eyS‘hysand 1.87 | mv 2.65 | oo | e 0.00 |29.00] DS | NP | NP | NP Y I — 0.00 | 68.00(29.00| 3.00 | *see the Note
UL | 1.00 |giiff consistency, brownish to reddish grey | 1-86 | 144 | 2.68 | 29.000.0037| 0.35 | 0.00 | UC |42.50|17.00|25.50 a 38 |5.00| 9.00 |38.00 |48.00 | *see the Note
U2 | 400 | siltyclaymixedwithsand & kankars. | 4 g9 | 9 45 | 269 | 32.65 |0.0039| 0.38 | 0.00 | UC |46.00/19.50|26.50 a 39 |4.00|10.00{36.00|50.00 | *see the Note
BHL2 U3 | 6.00 |stiff consistency, brownish grey sandy clay| 1.85 | 1.55 | 2.65 | 19.00 |0.0022| 0.25 | 400 | UU |35.50|21.00|14.50 o/ I p— 0.00 |27.00|30.0043.00 | *see the Note
U4 | 8.00 L°°S°“’med‘“mv’vi?;"xi‘;l:hg‘ey“hysand 1.85 | 1.63 | 2.65 | 13.50 | - 0.00 |24.00] DS | NP | NP | NP 1Y IR — 0.00 | 68.00[27.00| 5.00 | *see the Note
*s7 |13.50 Med“‘m“’densi’vil:;"t‘:l’iljhgreys‘hysand 1.86 | —mnv 265 | coee | oo 000 3100 DS | NP | NP | NP SM | 0.00|72.00|26.00| 2.00 | “see the Note
UL | 100 |gyifr consistency, brownish to reddish grey | 1-89 | 145 | 2.69 | 30.11 [0.0037| 033 | 0.00 | UC |39.00|18.00|21.00 a 31 |4.00| 8.00 |40.00|48.00 | *sec the Note
U2 | 4.00 | Siltyclaymixed with kankars & sand. | 4 99 | 9 45 | 2,71 | 32.00 |0.0038| 0.35 | 0.00 | UC |41.00|19.00|22.00 a 33 |3.00(10.00(38.00|49.00 | *see the Note
BH-3 us | 600 | Suft br"‘””“*’éi{;é”“Claywnh 1.85 | 1.59 | 2.64 | 16.65 [0.0020| 0.20 | 6.00 | UU |33.00|18.00|15.00 o[ R p— 2.00 |25.00|32.00|41.00| s the Note
U4 | 8.00 L""Se“’med‘“m‘;f:;"xi‘::hgreys‘hysand 1.87 | 1.67 | 2.64 | 12.00 | - 0.00 {27.00] DS | NP | NP | NP SM | e 0.00 | 68.00|26.00| 6.00 | *sce the Note
UL | 100 |gyifr consistency, brownish to reddish grey | 1-90 | 1.51 | 2.68 | 26.00 [0.0039| 043 | 0.00 | UC |47.00|19.50|27.50 a 41 [2.00| 5.00 |40.00|53.00 | *sec the Note
U2 | 4.00 | Siltyclaymixed with kankars & sand. | 4 g5 | 1 48 | 2.70 | 29.73 |0.0040| 0.44 | 0.00 | UC |48.50|20.5028.00 a 44 |1.00| 7.00 |36.00(56.00 | *see the Note
xs3 | 500 | Stflbrownish grey, sandyclaywith 14 o) | 2,63 | - 0.002 | 0.21 |5.00| UU |33.00|19.00|14.00 o[ R p— 3.00 |23.00 |34.00|40.00 | *see the Note
BH-4 kankars.
U3 | 6.00 L""SeL‘ghtbr"zﬁfl:n’fézy“hyﬁ“eS"“‘d 1.84 | 1.61 | 2.65 | 14.50 | - 0.00 {25.00] DS | NP | NP | NP SM | e 0.00 | 65.00 | 28.00| 7.00 | *scc the Note
U4 | 8.00 Medl“m’b“’wmsnkiiffyS‘hysandwnh 1.86 | 1.68 | 2.65 | 11.00 | - 0.00 {32.00] DS | NP | NP | NP 1LY I f— 0.00|73.00(22.00| 5.00 | *sece the Note

Unconfined Compressive Strength Test:IS 2720 (Part 10) Plastic Limit:IS 2720 (Part 5) ConsolidationTest:IS 2720 (Part 15) Liquid limit:IS 2720 (Part5) Specific Gravity: IS 2720 (Part 3)

Grain Size Analysis:IS 2720 (Part 4) Direct Shear Test (DS) : IS 2720 (Part 13) Triaxial Test (UU): IS 2720 (Part 11) Natural Moisture Content: IS 2720 (Part 2) *-Remould Sample
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Client: Assam Electricity Grid Corporation Limited.

PROJECT: Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia Grid Substation to 400/220kV Grid Substation for
Evacuation of Power from 3200 MW Chapar Thermal Power Plant

Shear btrengm . . N N
Bore Sample | Depth I DBull_( DDry_ Sp. MN.aL Mv f]'" Q, — Type of Atter. Limits 1S Free Grain Sl,ze
Sample Description ensity | Density . oisture Cohesion | Friction LL PL PI . . Gravel| Sand | Silt | Clay | TestMethod
Hole No |Number| (m) Gravity Test Classification | swell
gms/cc | gms/cc % t/sqm | kg/sqem | Deg. % % % % % % %
Ul 100 |, . . | 188|144 269305000038 039 |0.00| UC |43.00/19.00|24.00 cl 36 |4.00 [10.00|39.00|47.00] *see the Note
tiff consistency brownish to reddish
U2 | a0 | Eeysilyclaywithsand &kankars | 4 o | 4 44 1571 | 3237 [0.0040| 0.41 | 0.00 | UC |46.50|20.00|26.50 cl 37 |3.00 | 9.00 |37.00|51.00] *see the Note
BH-5 | U3 | 6.00 S“ff°°“S‘S;:‘;3yy’cll’;‘y’w‘mhgrey 1.85 | 1.53 | 2.64 | 21.00 | 0.002 | 0.24 | 4.00 | UU |33.50/18.50|15.00 o[ T pu— 0.00 |24.00(36.0040.00 | *sce the Note
U4 | 8.00 L""Se“’m:j;‘;“;ﬁ;"m‘:hgrey“hy 1.84 | 1.61 | 2.65 | 14.00 | -—- 0.00 |25.00| DS | NP | NP | NP SM | 0.00 |69.00|24.00/ 7.00 |*sce the Note
*$7 |13.50 Dense’br"“’“”l:n’fzyS‘hysandw“h 1.87 | - b X-Y-J) [ p— 0.00 [33.00] DS | NP | NP | NP 1Y I — 0.00 |72.00{24.00] 4.00 |*sce the Note
Ul | 1.00 | stiff consistency brownish to reddish | 1.89 | 1.47 | 2.68 | 28.50 [0.0036| 0.39 | 0.00 | UC |46.50|22.00|24.50 al 40 [3.00 6.00 |41.00(50.00 |*see the Note
grey silty clay mixed with kankars &
U2 | 4.00 <and 1.90 | 1.47 | 2.70 | 29.00 |0.0037| 0.41 | 0.00 | UC [48.00(23.00|25.00 al 41 [3.00] 8.00 |36.0053.00 |*see the Note
BH-6 | U3 | 6.00 S“ffbr"“:l‘fyh\:i’t;ef:i;feySa“dy 1.86 | 1.55 | 2.65 | 20.00 | 0.002 | 0.20 | 6.00 | UU |35.50|21.00{14.50| ~ CL |- 2.00 |22.0031.0045.00 | “see the Note
U4 | 8.00 L""Se“’m:j;‘;“;ﬁ;"m‘:hgrey“hy 1.84 | 1.62 | 2.63 | 13.50 | - 0.00 |26.00] DS | NP | NP | NP SM | 0.00 |62.00{31.00] 7.00 |*sce the Note
*$7 |13.50 Med‘“mt"s‘;i‘(‘fjvﬁfxg‘;:hgreys‘hy 1.86 | - 2.65 |~ | oo 0.00 [31.00] DS | NP | NP | NP 1Y I — 0.00 |71.00{27.00] 2.00 |*see the Note
U1 | 1.00 | Stiff consistency, brownish to reddish | 1.91 | 1.45 | 2.69 | 31.33 |0.0040| 0.42 | 0.00 | UC [46.00|19.00|27.00 cl 39 |3.00 | 6.00 |39.0052.00] *see the Note
grey silty clay mixed with kankars&
U2 | 4.00 sand. 1.92 | 1.44 | 2.71 | 33.00 |0.0041| 0.43 | 0.00 | UC [48.00(20.00|28.00 cl 42 [2.00 7.00 |35.00|56.00 |*sece the Note
BH-7 | *s3 | 5.00 | St br"w‘“Shkf;iy;rZa“dyCl"‘yW“h 1.84 | - 2.65 | - 0.002 | 0.23 | 400 | UU |34.00|20.50|13.50 o[ I p— 2.00{23.0035.0040.00 | *sce the Note
U3 | 6.00 L""Sellgh;;lgfi"sz:ﬁ;:yS”‘yﬁ“e 1.85 | 1.61 | 2.65 | 15.00 | - 0.00 |26.00] DS | NP | NP | NP SM | 0.00 |66.00|27.00]| 7.00 |*sce the Note
U4 | 8.00 Med“‘m’br‘;vivtnh‘stgif;eysmysand 1.87 | 1.65 | 2.66 | 13.00 | -~ 0.00 |31.00] DS | NP | NP | NP SM | 0.00 |72.00|22.00/ 6.00 |*sce the Note
U1 | 1.00 | Stiff consistency,brownish to reddish, | 1.88 | 1.46 | 2.68 | 28.75 |0.0037| 0.36 | 0.00 | UC |45.65|23.00|22.65 cl 38 |2.00 [12.00|35.00|51.00] *see the Note
grey silty clay mixed with sand &
U2 | 4.00 kankars 1.90 | 1.47 | 2.70 | 29.56 |0.0039| 0.38 | 0.00 | UC [47.00|24.00|23.00 cl 40 [2.00| 9.00 |36.0053.00 |#sece the Note
BH-8 | U3 | 6.00 | 0% hghsgr’lfi"::;’t‘h“:ﬁ;:y“hyﬁ“e 1.83 | 1.47 | 2.63 | 24.50 | —---m 0.00 |23.00] DS | NP | NP | NP SM | 0.00 |61.00{32.00] 7.00 |*see the Note
U4 | 8.00 Med“‘m’br‘;vivtnh‘stgif;eysmysand 1.84 | - p -1 1) [ — 0.00 [27.00] DS | NP | NP | NP 1Y R — 0.00 |68.00(28.00| 4.00 |*see the Note
*$7 |13.50 Medl“m“’;i“;i’vf:;"t‘;’g:hgreys‘hy 1.86 | - 2,67 | o | e 0.00 [33.00] DS | NP | NP | NP SM |- 0.00 |73.00{24.00] 3.00 |*see the Note

Unconfined Compressive Strength Test:IS 2720 (Part 10) Plastic Limit:IS 2720 (Part 5) ConsolidationTest:IS 2720 (Part 15) Liquid limit:IS 2720 (Part5) Specific Gravity: IS 2720 (Part 3)
Grain Size Analysis:IS 2720 (Part 4) Direct Shear Test (DS) : IS 2720 (Part 13) Triaxial Test (UU): IS 2720 (Part 11) Natural Moisture Content: IS 2720 (Part 2) *-Remould Sample
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Client: Assam Electricity Grid Corporation Limited.

PROJECT: Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia Grid Substation to 400/220kV Grid Substation for

Evacuation of Power from 3200 MW Chapar Thermal Power Plant

B Denth Bulk Dry Nat. My Shear Strength (kg/cm® T c Atter. Limits s F Grain Size
ore Sample ept . Density | Densit .. | Moist ype o ree
Hole No | Number | (m) Sample Description R I e Cohesion| Friction| Test | LL | PL | PI |Classification | swell |Gravel] Sand | Silt | Clay | ™"
gms/cc | gms/ce % t/sqm | kg/sqem | Deg. % % % % % % %
U1 1.00 Stiff consistency brownish to 1.88 | 1.42 | 2.69 | 32.00 |0.0036| 0.32 | 0.00 | UC [46.00/18.50|27.50 cl 39 | 0.00 |10.00{38.00{52.00| *See the Note
BH-9 U2 4,00 | reddish greysilty clay withsand. | 190 | 1.43 | 2.69 | 33.00 |0.0038| 0.34 | 0.00 | UC |47.00|18.00|29.00 cl 38 | 0.00 | 9.00 [41.00{50.00] *Sce the Note
U3 6.00 Loose to medium brownish grey 1.83 1.48 2.64 24.00 | ------- 0.00 25.00 DS NP NP NP SM | - 0.00 |65.00{28.00| 7.00 | *Scethe Note
ua 8.00 silty sand with mica. 1.85 | 1.46 | 2.64 | 26.50 | - 0.00 |26.00| DS | NP | NP | NP SM | e 0.00 [68.00{26.00| 6.00 | *Sce the Note
U1 1.00 Stiff consistency brownish to 1.88 | 1.45 | 2.68 | 30.00 |0.0037| 0.35 | 0.00 | UC |45.00/17.00|28.00 cl 40 | 0.00 [12.00|35.00{53.00] *sce the Note
reddish grey silty clay mixed with
U2 4.00 sand. 1.90 | 1.45 | 2.68 | 31.00 |0.0039| 0.36 | 0.00 | UC |47.00/17.00|30.00 c 39 | 0.00 |14.00(36.00{50.00] *Sce the Note
BH_lo U3 6.00 Loose to medium brownish grey 1.83 1.48 2.63 24.00 | -------- 0.00 24.00 DS NP NP NP SM | - 0.00 |64.00{30.00| 6.00 | *ScetheNote
ua 8.00 silty sand with mica. 1.86 | 1.49 | 2.63 | 25.00 |- 0.00 |26.00| DS | NP | NP | NP SM | e 0.00 [68.00{28.00| 4.00 | *Sce the Note
xs6 | 12.00 | Mediumtodensebrownishgrey | 4 gop | p 1Y N 0.00 |29.00| DS | NP | NP | NP SM | s 0.00 |72.00{24.00| 4.00 | *sec the Note
silty sand with mica.
u1 1.00 Stiff consistency brownish to 1.89 | 1.44 | 2.68 | 31.00 |0.0040| 0.35 | 0.00 | UC |47.50|20.00|27.50 Cl 39 |0.00 | 7.00 [24.00{69.00| *see the Note
reddish grey silty clay mixed with
u2 4.00 sand & kankars. 191 | 1.45 | 2.68 | 31.50 |0.0041| 0.37 | 0.00 | UC [49.00/21.00|28.00 cl 41 |0.00 | 8.00 |26.00{66.00]| *scethe Note
Us | e.0o |Leoselightbrownish greysiltyfine | ) o) | 4 46| 56 | 2500 | ceee 0.00 |25.00] DS | NP | NP | NP SM |- 0.00 |66.00{29.00| 5.00 | *see the Note
BH-11 sand with mica.
Medium brownish grey silty sand
U4 8.00 with mica 185 | 1.52 | 2.65 | 21.50 | - 0.00 [27.00| DS | NP | NP | NP SM | e 0.00 [69.00{27.00| 4.00 | *See the Note
x57 | 13.50 | Medium todense brownishgrey |, g ) 2.65 | o | e 0.00 (3000 DS | NP | NP | NP Y R — 0.00 |73.00(25.00| 2.00 | *seethe Note
silty sand with mica.
u1 1.00 Stiff consistency brownish grey | 1.88 | 1.45 2.69 | 30.00 |0.0038| 0.33 | 0.00 | UC |46.00|18.00|28.00 Cl 40 | 0.00 [10.00{23.00|67.00| *scethe Note
silty clay with kankars & traces of
u2 4.00 sand. 1.89 | 1.44 | 2.70 | 31.00 |0.0040| 0.34 | 0.00 | UC [47.50/19.00|28.50 cl 41 |0.00 [12.00|24.00{64.00| *sce the Note
BH-12 U3 6.00 Loose light brownish grey silty fine | 1.84 1.48 2.63 24.00 | --—---—-- 0.00 24.00 DS NP NP NP SM | - 0.00 {69.00{28.00| 3.00 | *Sece the Note
u4 8.00 sand with mica. 1.85 | 1.48 | 2.65 | 25.00 |--—------ 0.00 [25.00 DS | NP | NP | NP SM | - 0.00 [70.00{27.00| 3.00 | *ScetheNote
xs6 | 12.00 | Medium b“zzvi‘t’ﬁsiify siltysand | g6 | p -1 T [ — 0.00 |28.00] DS | NP | NP | NP SM | e 0.00 |73.00(25.00] 2.00 | *See the Note

Unconfined Compressive Strength Test:IS 2720 (Part 10) Plastic Limit:IS 2720 (Part 5) ConsolidationTest:IS 2720 (Part 15) Liquid limit:IS 2720 (Part5) Specific Gravity: IS 2720 (Part 3)
Grain Size Analysis:IS 2720 (Part 4) Direct Shear Test (DS) : IS 2720 (Part 13) Triaxial Test (UU): IS 2720 (Part 11) Natural Moisture Content: IS 2720 (Part 2) *-Remould Sample

Page 251



GRAIN SIZE DISTRIBUTION
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GRAIN SIZE DISTRIBUTION

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

Client :-|Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia
Pr Oj ect :-|Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200
MW Chapar Thermal Power Plant

Bore Hole No. BH-1

r N
100.00 A r
:::,ﬁ'::
90.00 o~ —4-*
80.00 //
70.00 /
’/ —e—Depth :1.00m
60.00 / HH
2 ./7’ —&—Depth :4.00m il
50.00 -2
<
40.00
30.00
20.00
10.00
0.00
0.000 0.001 0.010 0.100 1.000 10.000
Particlesize (mm)
" y
Grain Size(mm) | <0002 | 9092 |oo75475| >4.75
0.075
Sample No. Clay (%) | Silt (%) | Sand (%) G(r(;)‘;e'
BH-1,U-1,1.00m | 4800 | 40.00 7.00 5.00
BH-1,U-2,400m | 5100 | 37.00 9.00 3.00
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GRAIN SIZE DISTRIBUTION
M/s. P.K.Dutta & Co. CURVE

Client :-|Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia Grid
Proj ect :-|Substation to 400/220kV Grid Substation for Evacuation of Power from 3200 MW
Chapar Thermal Power Plant

Bore Hole No. BH-1

( )
100.00
.,Ar” :
90.00
80.00 /‘(
70.00
/ ——Depth :6.00m
60.00 FH
é / —&— Depth :8.00m
= 50.00 ’
y
& o
40.00 /
30.00 /
20.00 al
el
10.00 r/
0.00
0.000 0.001 0.010 0.100 1.000 10.000
Particle size (mm)
\_ J
Grain Size (mm) <0.002 0.002- 0.075-4.75 >4.75
0.075
. Gravel
Sample No. Clay (%) | Silt (%) | Sand (%) (%)
(4
BH-1, U-3, 6.00m 42.00 35.00 23.00 0.00
BH-1, U-4, 8.00m 9.00 31.00 60.00 0.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION

CURVE
Client :-{Assam Electricity Grid Corporation Limited
Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia
Project :-|Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200
MW Chapar Thermal Power Plant

Bore Hole No. BH-1

-
110.00
100.00 —
90.00
80.00 /‘
70.00
33 —e—Depth :13.50m
2 60.00
¥ 50.00 Y
40.0C //
//
30.00 | v
20.00 > /
10.00 -
A
-
0.00
0.000 0.001 0.010 0.100 1.000 10.000
Particlesize (mm)
\_
N 0.002-
Grain Size (mm) <0.002 0.075 0.075-4.75| >4.75
Sample No. Clay (%) | Silt (%) | Sand (%) G(r(;)‘;e'
BH-1, S-7, 13.50m 3.00 29.00 68.00 0.00
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GRAIN SIZE DISTRIBUTION

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

Client :-|Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia
Project :-|Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200
MW Chapar Thermal Power Plant

Bore Hole No. BH-2

~ A
'5 45 ‘::: —
90.00 —
‘ﬂ
80.00 /ﬁ
70.00 //
—e—Depth :1.00m
60.00 N:/
/}/ —&—Depth :4.00m
O 50.00 -
c
=
NS 40.00
30.00
20.00
10.00
0.00
0.000 0.001 0.010 0.100 1.000 10.000
Particlesize (mm)
\_ J
Grain Size (mm) <0002 | 2992 |oo75475| >a75
0.075
Sample No. Clay (%) | Silt (%) | sand (%) G(r(;)‘;e'
BH-2, U-1, 1.00m 48.00 38.00 9.00 5.00
BH-2, U-2, 4.00m 50.00 36.00 10.00 4.00
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GRAIN SIZE DISTRIBUTION

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

Client :-|Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia Grid
Proj ect :-|Substation to 400/220kV Grid Substation for Evacuation of Power from 3200 MW
Chapar Thermal Power Plant

Bore Hole No. BH-2

( )
100.00 :
.,Ar
90.00
80.00 f
70.00
d # —— Depth :6.00m
60.00 M
St
£ /’/ / —&— Depth :8.00m
= 50.00 poe
S
& el
40.00
o
30.00 w
20.00 /./
10.00
1
0.00 r
0.000 0.001 0.010 0.100 1.000 10.000
Particle size (mm)
\_ J
Grain Size (mm) <0.002 0.002- 0.075-4.75 >4.75
0.075
. Gravel
Sample No. Clay (%) | Silt (%) | Sand (%) (%)
(4
BH-2, U-3, 6.00m 43.00 30.00 27.00 0.00
BH-2, U-4, 8.00m 5.00 27.00 68.00 0.00
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GRAIN SIZE DISTRIBUTION

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

Client :-|Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia Grid
Proj ect :-|Substation to 400/220kV Grid Substation for Evacuation of Power from 3200 MW
Chapar Thermal Power Plant

Bore Hole No. BH-2

( )

100.00
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7(
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20.00 —¢—Depth :13.50m ||
%]

.00
S

40.00

30.00

/
20.00 A
10.00 e
B g
0.00 L
0.000 0.001 0.010 0.100 1.000 10.000
Particle size (mm)
\_ J
Grain Size (mm) <0.002 0.002- 0.075-4.75 >4.75
0.075
. Gravel
Sample No. Clay (%) | Silt (%) | Sand (%) (%)
(4
BH-2, S-7,13.50m 2.00 26.00 72.00 0.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION
CURVE

Client :-|Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia

Project :-|Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200

MW Chapar Thermal Power Plant

Bore Hole No. BH-3

s
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—&—Depth :4.00m
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10.00

0.00
0.000 0.001 0.010
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1.000 10.000

Particlesize (mm)

Grain Size(mm) | <0002 | 9002 10075475 >4.75
0.075
Sample No. Clay (%) | Silt (%) | Sand (%) G(r(;)‘;e'
BH-3,U-1,1.00m | 4800 | 40.00 8.00 4.00
BH-3,U-2,400m | 4900 | 38.00 10.00 3.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION
CURVE

Client :-|Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia Grid

Proj ect :-|Substation to 400/220kV Grid Substation for Evacuation of Power from 3200 MW

Chapar Thermal Power Plant

Bore Hole No. BH-3
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Particle size (mm)

Grain Size (mm) <0.002 0.002- 0.075-4.75 >4.75
0.075
. Gravel
Sample No. Clay (%) | Silt (%) | Sand (%) (%)
(4
BH-3, U-3, 6.00m 41.00 32.00 25.00 2.00
BH-3, U-4, 8.00m 6.00 26.00 68.00 0.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION
CURVE

Client :-|Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia

Project :-[Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200

MW Chapar Thermal Power Plant

Bore Hole No. BH-4
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Particlesize (mm)

Grain Size(mm) | <0002 | 9092 |oo75475| >4.75
0.075
Sample No. Clay (%) | Silt (%) | Sand (%) G(r(;)‘;e'
BH-4,U-1,1.00m | 5300 | 40.00 5.00 2.00
BH-4,U-2,400m | 5600 | 36.00 7.00 1.00
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GRAIN SIZE DISTRIBUTION

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

Client :-|Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia Grid
Proj ect :-|Substation to 400/220kV Grid Substation for Evacuation of Power from 3200 MW
Chapar Thermal Power Plant

Bore Hole No. BH-4
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\_ J
Grain Size (mm) <0.002 0.002- 0.075-4.75 >4.75
0.075
. Gravel
Sample No. Clay (%) | Silt (%) | Sand (%) (%)
(4
BH-4, S-3, 5.00m 40.00 34.00 23.00 3.00
BH-4, U-3, 6.00m 7.00 28.00 65.00 0.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION

CURVE
Client :-{Assam Electricity Grid Corporation Limited
Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia
Project :-|Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200
MW Chapar Thermal Power Plant

Bore Hole No. BH-4
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. 0.002-
GrainSize(mm) | <0002 | 0 |0075-475| >475

Sample No. Clay (%) | Silt (%) | Sand (%) G(r(;)‘;e'
BH-4, U4, 8.00m 5.00 2200 | 73.00 0.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION

CURVE
Client :-{Assam Electricity Grid Corporation Limited
Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia
Project :-|Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200
MW Chapar Thermal Power Plant

BoreHole No. BH-5
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Particlesize (mm)
.
Grain Size (mm) <0002 | 2992 |oo75475| >a75
0.075
Sample No. Clay (%) | Silt (%) | sand (%) G(r(%e'
BH-5, U-1, 1.00m 47.00 39.00 10.00 4.00
BH-5, U-2, 4.00m 51.00 37.00 9.00 3.00
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GRAIN SIZE DISTRIBUTION

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

Client :-|Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia Grid
Project :-[Substation to 400/220kV Grid Substation for Evacuation of Power from 3200 MW
Chapar Thermal Power Plant

Bore Hole No. BH-5
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Particle size (mm)
\ J
Grain Size (mm) <0.002 0.002- 0.075-4.75 >4.75
0.075
. Gravel
Sample No. Clay (%) | Silt (%) | Sand (%) (%)
(4
BH-5, U-3, 6.00m 40.00 36.00 24.00 0.00
BH-5, U-4, 8.00m 7.00 24.00 69.00 0.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION
CURVE

Client :-{Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia

Project :-[Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200

MW Chapar Thermal Power Plant

Bore Hole No. BH-5
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GrainSize(mm) | <0002 | 7 |0075-475| >475

Sample No. Clay (%) | Silt (%) | Sand (%) G(r(;)‘;e'
BH-5,S7,1350m | 4.00 2400 | 72.00 0.00
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GRAIN SIZE DISTRIBUTION

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

Client :-|Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia

Project :-|Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200

MW Chapar Thermal Power Plant

Bore Hole No. BH-6
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Particlesize (mm)

Grain Size(mm) | <0002 | 9092 |oo75475| >4.75
0.075
Sample No. Clay (%) | Silt (%) | Sand (%) G(r(;)‘;e'
BH-6,U-1,1.00m | 5000 | 41.00 6.00 3.00
BH-6,U-2,400m | 5300 | 36.00 8.00 3.00
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GRAIN SIZE DISTRIBUTION
M/s. P.K.Dutta & Co. CURVE
Client :-|Assam Electricity Grid Corporation Limited
Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia Grid
Proj ect :-|Substation to 400/220kV Grid Substation for Evacuation of Power from 3200 MW
Chapar Thermal Power Plant
Bore Hole No. BH-6
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Grain Size (mm) <0.002 0.002- 0.075-4.75 | >4.75
0.075
. Gravel
Sample No. Clay (%) | Silt (%) | Sand (%) (%)
(4
BH-6, U-3, 6.00m 45.00 31.00 22.00 2.00
BH-6, U-4, 8.00m 7.00 31.00 62.00 0.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION

CURVE
Client :-{Assam Electricity Grid Corporation Limited
Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia
Project :-[Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200
MW Chapar Thermal Power Plant

Bore Hole No. BH-6

-
110.00
100.00
90.00 /
](
80.00
70.00
33 # —e—Depth :13.50m
S 60.00
£
- 50.00
40.00 //
30.00 /
y
20.00 w7
/
10.00 e
L4
0.00 L
0.000 0.001 0.010 0.100 1.000 10.000
Particlesize (mm)
-
GrainSze(mm) | <0002 | 9% |oo75-475| >a75
0.075
Sample No. Clay (%) | Silt (%) | Sand (%) G(r(;)‘;e'
BH-6, S7, 13.50m 2.00 27.00 71.00 0.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION
CURVE

Client :-|Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia

Project :-[Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200

MW Chapar Thermal Power Plant

Bore Hole No. BH-7
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s 0.002-
Grain Sze(mm) | <0002 | -0 |0075475| >475
Sample No. Clay (%) | Silt (%) | Sand (%) G(r(;)‘;e'
BH-7,U-1,1.00m | 5200 | 39.00 6.00 3.00
BH-7,U-2,400m | 5600 | 35.00 7.00 2,00
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GRAIN SIZE DISTRIBUTION

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

Client :-|Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia Grid
Proj ect :-|Substation to 400/220kV Grid Substation for Evacuation of Power from 3200 MW
Chapar Thermal Power Plant

Bore Hole No. BH-7
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Particle size (mm)
\_ J
Grain Size (mm) <0.002 0.002- 0.075-4.75 >4.75
0.075
. Gravel
Sample No. Clay (%) | Silt (%) | Sand (%) (%)
(4
BH-7, S-3, 5.00m 40.00 35.00 23.00 2.00
BH-7, U-3, 6.00m 7.00 27.00 66.00 0.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION
CURVE

Client :-{Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia

Project :-[Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200

MW Chapar Thermal Power Plant

Bore Hole No. BH-7
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s 0.002-
Grain Size(mm) | <0002 | o0 |0075475| >475

Sample No. Clay (%) | Silt (%) | Sand (%) G(r(;)‘;e'
BH-7, U4, 8.00m 6.00 2200 | 7200 0.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION

CURVE
Client :-|Assam Electricity Grid Corporation Limited
Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia
Project :-[Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200
MW Chapar Thermal Power Plant

Bore Hole No. BH-8
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Grain Size (mm) <0.002 0075 | 0075-475| >475
Sample No. Clay (%) | Silt (%) | Sand (%) G(r(;)‘;e'
BH-8, U-1, 1.00m 51.00 35.00 12.00 2.00
BH-8, U-2, 4.00m 53.00 36.00 9.00 2.00
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M/s. P.K .Dutta & Co.

GRAIN SIZE DISTRIBUTION
CURVE

Client :-[Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia Grid

Project :-[Substation to 400/220kV Grid Substation for Evacuation of Power from 3200 MW

Chapar Thermal Power Plant

BoreHole No. BH-8
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GrainSize(mm) | <0002 | o0 | 0075475 | >475

Sample No. Clay (%) | Silt (%) | Sand (%) G(r(;)‘;e'
BH-8,U-3,6.00m | 7.00 32.00 61.00 0.00
BH-8, U-4,800m | 4.00 28.00 68.00 0.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION

CURVE
Client :-{Assam Electricity Grid Corporation Limited
Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia
Project :-[Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200
MW Chapar Thermal Power Plant

Bore Hole No. BH-8

-
110.00
100.00
90.00
80.00 4
70.00
33 r —e—Depth :13.50m
2 60.00
=
50.00
40.00 /
30.00
20.00 d
d
10.00 A
0’"’4
0.00
0.000 0.001 0.010 0.100 1.000 10.000
Particlesize (mm)
\_
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Grain Size(mm) | <0002 | oo |0075475| >475
Sample No. Clay (%) | Silt (%) | Sand (%) G(r(;)‘;e'
BH-8, S7, 13.50m 3.00 24.00 73.00 0.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION

CURVE
Client :-{Assam Electricity Grid Corporation Limited
Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia
Project :-[Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200
MW Chapar Thermal Power Plant

Bore Hole No. BH-9
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Grain Size (mm) <0002 | 2992 |oo75475| >a75
0.075
Sample No. Clay (%) | Silt (%) | sand (%) G(r(%e'
BH-9, U-1, 1.00m 52.00 38.00 10.00 0.00
BH-9, U-2, 4.00m 50.00 41.00 9.00 0.00
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M/s. P.K .Dutta & Co.

GRAIN SIZE DISTRIBUTION
CURVE

Client :-[Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia Grid

Project :-[Substation to 400/220kV Grid Substation for Evacuation of Power from 3200 MW

Chapar Thermal Power Plant

BoreHole No. BH-9
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Grain Size (mm) <0.002 0.075 0.075-4.75 | >4.75
Sample No. Clay (%) | Silt (%) | Sand (%) G(r;)‘;e'
BH-9,U-3,6.00m | 7.00 28.00 65.00 0.00
BH-9, U-4,800m | 6.00 26.00 68.00 0.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION

CURVE
Client :-{Assam Electricity Grid Corporation Limited
Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia
Project :-[Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200
MW Chapar Thermal Power Plant

BoreHole No. BH-10
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Grain Size (mm) <0002 | 2992 |oo75475| >a75
0.075
Sample No. Clay (%) | Silt (%) | sand (%) G(r;)‘;e'
BH-10, U-1, 1.00m | 53.00 35.00 12.00 0.00
BH-10, U-2,4.00m | 50.00 36.00 14.00 0.00
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GRAIN SIZE DISTRIBUTION

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

Client :-|Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia
Project :-|Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200
MW Chapar Thermal Power Plant

Bore Hole No. BH-10
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Grain Size (mm) <0002 | 2992 |oo75475| >a75
0.075
Sample No. Clay (%) | Silt (%) | Sand (%) G(r(;)‘;e'
BH-10, U-3, 6.00m 6.00 30.00 64.00 0.00
BH-10, U-4, 8.00m 4.00 28.00 68.00 0.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION

CURVE
Client :-{Assam Electricity Grid Corporation Limited
Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia
Project :-|Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200
MW Chapar Thermal Power Plant
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Sample No. Clay (%) | Silt (%) | Sand (%) G(r(;)‘;e'
BH-10, S-6,12.00m | 4.00 24.00 72.00 0.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION

CURVE
Client :-|Assam Electricity Grid Corporation Limited
Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia
Project :-[Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200
MW Chapar Thermal Power Plant

Bore Hole No. BH-11

-
110.00
100.00 -—
‘=//.-.=
90.00 .
%
4
80.00 N
70.00 :,/;:3:” —e—Depth :1.00m |
T 60.00 —=—Depth :4.00m |
£
< 50.00
40.0(
30.00
20.00
10.00
0.00
0.000 0.001 0.010 0.100 1.000 10.000
Particlesize (mm)
-
. 0.002-
Grain Size(mm) | <0002 | o0 |0075-475| >475
Sample No. Clay (%) | Silt (%) | Sand (%) G(r(;)‘;e'
BH-11,U-1,1.00m | 69.00 | 24.00 7.00 0.00
BH-11,U-2,400m | 6600 | 26.00 8.00 0.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION
CURVE

Client :-|Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia

Project :-|Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200

MW Chapar Thermal Power Plant

Bore Hole No. BH-11
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Grain Size (mm) <0.002 0.075 0.075-4.75 >4.75

Sample No. Clay (%) | Silt (%) | Sand (%) G(r(;)‘;e'
BH-11, U-3,6.00m | 5.00 29.00 66.00 0.00
BH-11, U-4,8.00m | 4.00 27.00 69.00 0.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION

CURVE
Client :-{Assam Electricity Grid Corporation Limited
Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia
Project :-[Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200
MW Chapar Thermal Power Plant

Bore Hole No. BH-11
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GrainSize(mm) | <0002 | oo |0075475| >475
Sample No. Clay (%) | Silt (%) | Sand (%) G(r(;)‘;e'
BH-11, S7, 13.50m 2.00 25.00 73.00 0.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION

CURVE
Client :-|Assam Electricity Grid Corporation Limited
Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia
Project :-[Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200
MW Chapar Thermal Power Plant

Bore Hole No. BH-12
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Sample No. Clay (%) | Silt (%) | Sand (%) G(r(;)‘;e'
BH-12, U-1, 1.00m 67.00 23.00 10.00 0.00
BH-12, U-2, 4.00m 64.00 24.00 12.00 0.00
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M/s. P.K.Dutta & Co.

GRAIN SIZE DISTRIBUTION
CURVE

Client :-|Assam Electricity Grid Corporation Limited
Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia
Project :-|Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200
MW Chapar Thermal Power Plant
BoreHole No. BH-12
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Grain Size (mm) <0002 | 2992 |oo75475| >a75
0.075
Sample No. Clay (%) | Silt (%) | Sand (%) G(r(;)‘;e'
BH-12, U-3, 6.00m 3.00 28.00 69.00 0.00
BH-12, U-4, 8.00m 3.00 27.00 70.00 0.00
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GRAIN SIZE DISTRIBUTION
M/s. P.K.Dutta & Co. CURVE

Client :-{Assam Electricity Grid Corporation Limited

Geo Technical Investigation Report for up gradation of Existing 220/132kV Agia
Pr Oj ect :-|Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200
MW Chapar Thermal Power Plant

Bore Hole No. BH-12
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ERT Report for Existing 220/132kV Agia Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200

MW Chapar Thermal Power Plant.ERT Report for 400/220/132kV Grid Substatio at Rangia

ER-1 ( E=90°33'57.2" , N= 26°05'45.7")

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

Location L Electrode Depth of Resistance Resistivity .
Sl. No. No. Direction Space (a) | Electrode(b) @ Value(Q/m) Land Type Date Time Remarks
N 2 0.2 6.49 82.92
S 2 0.2 5.86 74.87
E 2 0.2 2.46 31.43
1 ER-1 W 2 0.2 2.44 31.17 19.08.2026 10:00AM - 10:30
NE 2 0.2 5.4 68.99 AM
SE 2 0.2 5.07 64.78
NW 2 0.2 4.96 63.37
SW 2 0.2 5.38 68.74
N 5 0.2 2.54 79.98
S 5 0.2 2.69 84.7
E 5 0.2 2.42 76.2
2 ER-1 W 5 0.2 2.49 78.4 19.08.2026 10:40AM - 11:10
NE 5 0.2 2.36 74.31 AM
SE 5 0.2 2.28 71.79
NW 5 0.2 2.24 70.53
SW 5 0.2 2.32 73.05
N 10 0.2 0.98 61.59
S 10 0.2 0.96 60.33
E 10 0.2 0.88 55.3
3 ER-1 W 10 0.2 0.89 55.93 c 19.08.2026 11:20AM - 11:50
NE 10 0.2 1.12 70.39 '9 AM
SE 10 0.2 0.91 57.19 E
NW 10 0.2 0.94 59.07 5
SW 10 0.2 1.1 69.13 o]
a
N 15 0.2 0.54 50.88 ©
s 15 0.2 0.56 52.77 &
E 15 0.2 0.6 56.54 ©
4 ER-1 W 15 0.2 0.58 24.65 &D 19.08.2026 |12:00PM - 1;30 PM
NE 15 0.2 0.66 62.19
SE 15 0.2 0.44 41.46
NW 15 0.2 0.49 46.17
SW 15 0.2 0.65 61.25
N 25 0.2 0.29 45.54
S 25 0.2 0.33 51.82
E 25 0.2 0.27 42.39
5 ER-1 W 25 0.2 0.25 3925 19.08.2026 1:40PM - 1:10 PM
NE 25 0.2 0.24 37.68
SE 25 0.2 0.28 43.96
NW 25 0.2 0.27 42.39
SW 25 0.2 0.26 40.82
N 50 0.2 0.12 37.68
S 50 0.2 0.14 43,96
E 50 0.2 0.11 34.54
6 ER-1 W >0 0.2 0.16 20.24 19.08.2026 1:20PM - 1:50 PM
NE 50 0.2 0.09 28.26
SE 50 0.2 0.13 40.82
NW 50 0.2 0.15 47.1
SW 50 0.2 0.10 314
55.58
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ERT Report for Existing 220/132kV Agia Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200

MW Chapar Thermal Power Plant.

ER-2 ( E=90°33'56.0" , N= 26°05'47.2")

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

Location ) } Electrode Depth of Resistance Resistivity )
SI. No. No. Direction space (a) | Electrode(b) @) Value(Q/m) Land Type Date Time Remarks
N 2 0.2 6.46 82.54
S 2 0.2 5.73 73.21
E 2 0.2 2.39 30.54
1 ER-2 w 2 0.2 2.56 3271 14.08.2026 | 9:00AM - 9:30 AM
NE 2 0.2 5.59 71.42
SE 2 0.2 1.17 14.95
NW 2 0.2 1.32 16.86
SW 2 0.2 4.77 60.94
N 5 0.2 2.86 90.05
S 5 0.2 1.95 61.4
E 5 0.2 1.41 44.4
2 ER-2 w > 0.2 1.86 28.57 14.08.2026 |9:40AM - 10:10 AM
NE 5 0.2 2.42 76.2
SE 5 0.2 0.96 30.23
NW 5 0.2 0.88 27.71
SW 5 0.2 0.92 28.97
N 10 0.2 0.97 60.96
S 10 0.2 0.89 55.93
E 10 0.2 0.76 47.76
3 ER2 W 10 0.2 0.82 51.53 c 14.08.2026 10:20AM - 10:50
NE 10 0.2 0.84 52.79 (=) AM
SE 10 0.2 0.62 38.96 ‘g
NW 10 0.2 0.77 48.39 5
SW 10 0.2 0.69 43.36 Q0
a
N 15 0.2 0.5 47.11 ]
S 15 0.2 0.64 60.31 &
E 15 0.2 0.58 54.65 ©
4 ER2 W 15 0.2 0.63 59.36 &D 14.08.2026 11:00AM - 11:30
NE 15 0.2 0.46 43.35 AM
SE 15 0.2 0.46 43.35
NW 15 0.2 0.44 41.46
SW 15 0.2 0.52 49
N 25 0.2 0.34 53.39
S 25 0.2 0.29 45.54
E 25 0.2 0.23 36.11
5 ER-2 w 25 0.2 0.26 40.82 14.08.2026 11:40AM - 12:10
NE 25 0.2 0.3 47.11 PM
SE 25 0.2 0.28 43.96
NW 25 0.2 0.32 50.25
SW 25 0.2 0.29 45.54
N 50 0.2 0.06 18.84
S 50 0.2 0.07 21.98
E 50 0.2 0.04 12.56
6 ER-2 w 50 0.2 0.06 18.84 14.08.2026 12:20PM - 12:50
NE 50 0.2 0.05 15.7 PM
SE 50 0.2 0.07 21.98
NW 50 0.2 0.09 28.26
SW 50 0.2 0.06 18.84
44.14
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ERT Report for Existing 220/132kV Agia Grid Substation to 400/220kV Grid Substation for Evacuation of Power from 3200

MW Chapar Thermal Power Plant.

ER-3 ( E=90°33'53.9" , N= 26°05'46.7")

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

sl. No. Location Direction Electrode Depth of Resistance Resistivity Land Type Date Time
No. Space (a) | Electrode(b) (Q) Value(Q/m)
N 2 0.2 3.46 44,21
S 2 0.2 2.79 35.65
E 2 0.2 6.19 79.09
1 ER-3 W 2 0.2 >.76 7359 16.08.2026 | 9:00AM - 9:30 AM
NE 2 0.2 4.32 55.19
SE 2 0.2 3.70 47.27
NW 2 0.2 2.89 36.92
SW 2 0.2 5.76 73.59
N 5 0.2 2.22 69.9
S 5 0.2 2.19 68.96
E 5 0.2 2.67 84.07
2 ER-3 W > 0.2 2:44 7683 16.08.2026 |9:40AM - 10:10 AM
NE 5 0.2 1.82 57.31
SE 5 0.2 2.02 63.61
NW 5 0.2 2.19 68.96
SW 5 0.2 1.84 57.94
N 10 0.2 0.78 49.02
S 10 0.2 0.67 42.11
E 10 0.2 0.98 61.59
3 ER-3 W 10 0.2 0.76 47.76 c 16.08.2026 10:20AM - 10:50
NE 10 0.2 0.64 40.22 i) AM
SE 10 0.2 0.57 35.82 'E;
NW 10 0.2 0.46 28.91 5
SW 10 0.2 0.44 27.65 Ne]
a
N 15 0.2 0.27 25.44 i)
s 15 0.2 0.26 24.5 o
E 15 0.2 0.29 27.33 ©
4 ER-3 W 15 0.2 0.36 33.92 &0 16.08.2026 11:00AM - 11:30
NE 15 0.2 0.21 19.79 AM
SE 15 0.2 0.19 17.9
NW 15 0.2 0.25 23.56
SW 15 0.2 0.28 26.38
N 25 0.2 0.16 25.12
S 25 0.2 0.19 29.83
E 25 0.2 0.25 39.25
5 ER-3 W 25 0.2 0.26 40.82 16.08.2026 11:40AM - 12:10
NE 25 0.2 0.19 29.83 PM
SE 25 0.2 0.17 26.69
NW 25 0.2 0.22 34.54
SW 25 0.2 0.23 36.11
N 50 0.2 -
S 50 0.2 0.05 15.7
E 50 0.2 0.09 28.26
6 ER-3 W 50 0.2 - 16.08.2026 12:20PM - 12:50
NE 50 0.2 - PM
SE 50 0.2 0.08 25.12
NW 50 0.2 -
SW 50 0.2 0.07 21.98
42.69

Page 310



ERT Report for Existing 220/132kV Agia Grid Substation to 400/220kV Grid Substation for Evacuation of Power from

3200 MW Chapar Thermal Power Plant.

ER-4 ( E=90°34'00.1" , N= 26°05'44.5")

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

sl. No. Location Direction Electrode Depth of Resistance Resistivity Land Type Date Time Remarks
No. Space (a) | Electrode(b) (Q) Value(Q/m)
N 2 0.2 1.23 15.71
S 2 0.2 1.26 16.1
E 2 0.2 1.3 16.61
W 2 0.2 1.39 17.76 1:00PM-
! ER-4 NE 2 0.2 1.87 23.89 14.08.2026 1:30PM
SE 2 0.2 1.77 22.61
NW 2 0.2 1.68 21.46
SW 2 0.2 1.73 22.1
N 5 0.2 0.59 18.58
S 5 0.2 0.62 19.52
E 5 0.2 0.67 21.1
2 ER-4 W 5 0.2 0.66 20.78 14.08.2026 1:40PM-
NE 5 0.2 0.93 29.28 2:10PM
SE 5 0.2 0.86 27.08
NW 5 0.2 0.89 28.02
SW 5 0.2 0.94 29.6
N 10 0.2 0.21 13.2
S 10 0.2 0.25 15.71
E 10 0.2 0.24 15.08
3 ER-4 W 10 02 0.27 16.97 c 14082026 | 220PM-
NE 10 0.2 0.34 21.37 Q 2:50PM
SE 10 0.2 0.23 14.45 "{6
NW 10 0.2 0.29 18.22 b
SW 10 0.2 0.26 16.34 e}
a
N 15 0.2 0.13 12.25 ©
s 15 0.2 0.19 17.9 oo
E 15 0.2 0.17 16.02 ©
w 15 0.2 0.16 15.08 o0 3:00PM-
4 ER-4 NE 15 0.2 0.22 20.73 < 14.08.2026 3:30PM
SE 15 0.2 0.16 15.08
NW 15 0.2 0.18 16.96
SW 15 0.2 0.17 16.02
N 25 0.2 0.05 7.85
S 25 0.2 0.06 9.42
E 25 0.2 0.08 12.56
W 25 0.2 0.1 15.7 3:40PM-
> ER-4 NE 25 0.2 0.12 18.84 14.08.2026 | 4 10pm
SE 25 0.2 0.13 20.41
NW 25 0.2 0.09 14.13
SW 25 0.2 0.11 17.27
N 50 0.2 0.05 15.7
S 50 0.2 0.08 25.12
E 50 0.2 0.07 21.98
6 ER-4 W 50 0.2 0.07 21.98 14.08.2026 4:20PM-
NE 50 0.2 0.06 18.84 4:50PM
SE 50 0.2 0.08 25.12
NW 50 0.2 0.09 28.26
SW 50 0.2 0.11 34.54
19.15
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ERT Report for Existing 220/132kV Agia Grid Substation to 400/220kV Grid Substation for Evacuation of Power from

3200 MW Chapar Thermal Power Plant.

ER-5 ( E=90°34'01.3" , N= 26°05'47.6")

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

Location ) A Electrode Depth of Resistance Resistivity .
Sl. No. No. Direction Space (a) | Electrode(b) @) Value(Q/m) Land Type Date Time Remarks
N 2 0.2 4.12 52.64
S 2 0.2 3.88 49.57
E 2 0.2 3.69 47.14
1 ER-S W 2 0.2 3.76 48.04 16.08.2026 1:00PM-
NE 2 0.2 2.87 36.67 1:30PM
SE 2 0.2 2.88 36.8
NW 2 0.2 3.26 41.65
SW 2 0.2 3.79 48.42
N 5 0.2 1.88 59.2
S 5 0.2 1.79 56.36
E 5 0.2 2.16 68.01
2 ER-S W 5 0.2 2.17 68.33 16.08.2026 1:40PM-
NE 5 0.2 1.92 60.46 2:10PM
SE 5 0.2 1.87 58.88
NW 5 0.2 1.69 53.21
SW 5 0.2 1.78 56.05
N 10 0.2 1.46 91.75
S 10 0.2 1.39 87.35
E 10 0.2 1.64 103.06
3 ER-S W 10 0.2 1.57 98.66 c 16.08.2026 2:20PM-
NE 10 0.2 1.56 98.04 ) 2:50PM
SE 10 0.2 1.39 87.35 "‘;
NW 10 0.2 1.33 83.58 &
SW 10 0.2 1.42 89.24 2
a
N 15 0.2 0.67 63.13 -]
S 15 0.2 0.74 69.73 hho
E 15 0.2 0.71 66.9 o
W 15 0.2 0.69 65.02 oo 3:00PM-
4 ERS NE 15 0.2 0.58 54.65 < 16.08.2026 3:30PM
SE 15 0.2 0.66 62.19
NW 15 0.2 0.67 63.13
SW 15 0.2 0.62 58.42
N 25 0.2 0.21 32.97
S 25 0.2 0.19 29.83
E 25 0.2 0.26 40.82
5 ER-S W 25 0.2 0.24 37.68 16.08.2026 3:40PM-
NE 25 0.2 0.27 42.39 4:10PM
SE 25 0.2 0.22 34.54
NW 25 0.2 0.19 29.83
SW 25 0.2 0.23 36.11
N 50 0.2 0.14 43.96
S 50 0.2 0.13 40.82
E 50 0.2 0.10 31.4
6 ER-S W 50 0.2 0.12 37.68 16.08.2026 4:20PM-
NE 50 0.2 0.09 28.26 4:50PM
SE 50 0.2 0.11 34.54
NW 50 0.2 0.07 21.98
SW 50 0.2 0.08 25.12
54.82
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SIGN FIELD DATA SHEET



e

P.K.DUTTA & CO.
SAI TOWER , BLOCK - A, 1* FLOOR, 6No. Bijoynagar, Nathatl, 24PGS (N) W.B Pin-743165
Type of Boring- Burgam X 108 Name:- sk, 4 06/226/)3 2. KV 7910 bonicd Sub SHadp,
ﬂﬂd—ffﬂfﬂfﬂgfﬂn.— CUBNT: £ 75 oy
Dia OF Hole : 150mm/NX Depthin M- /5. G (A1) Ayia 5/8 Lang .
locdon N0+ @bf-4 L8 Mip. &)
Commenced On:- 28 -p4- 2024 | R iﬂi
M- 26%5°%8.7°
Completed On:- 89 - 08 - 202§ | Ground Water:- 3.55/3) P _Fa',ﬂ;.? E"‘;_;ﬁ
D= Disturbed Sample, U= Undisturbed Sample, P=5.P.T
DEPTH(M) g COLLECTION OF 5011 COLLECTION
DESCRITION e S
Fram | To § Type Depth N-Value |TCR | RGD
Fom | To (%) (%)
» .00
$il¥ @Jgﬁéﬁ? 0 0$- 050
hnownidh [ 928y ClOyey pé - |1+00
Land ired 0/31A
scomkand £ _gpeveld 0:50
_ 050 ppS 00 |f-41]
SH¥ Cmdibleney, ps-|1:30
Mﬂ"ﬁ""’g’{ rf‘a pefahﬂlfg 25t 2.4, T 11
_g'ﬂ"ty ’501-:&.1' fi‘f'ﬂ"},‘f AT 2'1‘.?# il £ 5,
nixed QIR Sond op7-13-00(3-45] 5, 6,7 /3
K omiand, (0S| G004yl
DS~ |4 50
& /i), dnoatnikA gney | 5.00 50 ¢pr-|50 00|58 3 4, 4% 8
Semay Clox uPs6:00 oSt
pE-16:56
10

signature of Site in-Charge.

[-F

%ﬁff")

Signaturm of = Charge.
-
&%&* ;
‘SPL
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P.K.DUTTA & CO.
SAI TOWER, BLOCK— A, 1 FLOOR, 6No. Blijoynagar, Nathati, 24PGS (N) W.8 Fin-743165

i

Typs of horingi- Deeg e £
Mud - Cipeededion

- Name:- Poaf 50d/220//32 kY fgia Eatel Sub-s3s,
CUENT= 922 o~y

Din Of Hode ; 150mmJ b

Depthn Mir- /47 g/,-,p/i
Location Mo - ,3/7/_/

/?g}'a @57.5' Lo ,

Commenced On:- J€ -0 8. 203 ¢
Conmpleted On:- £ 9-0 £ - 2024

RL:-

Ground Water- 9, § & /;v

[ 5L 0. 6 )
hrs

W 98%5 48 17

£ - §0°33° £3.8°*

D= Bisturbad Sample, U= Unditturhed Samgle, P=S.P.T

DEPTH(M} | =t | COLLECTION OF SOIL COLLECTION
DESCRITION ’%’ VpLES f:ﬁczi
Fram | To 3 Ty Depth N-Vailus |[TCR |"':H:i
Fipm | To {%) _EEH'
|
.Laaff;; Meclizem-, 700 807-\7 07011 8,3, 4 F |
booatriSh grey w300 g |
5;[/(7 o .-:1}"3/ - !
A DE- (84 d |
p7- 0,00 04577, 10,1472 |
|
-A w 1900 P77 280 Y2L48TG 14,78 3 39
e v Aende 12092 e L -
bnoehibh gney pr I8 A 1106, 221.85
$itky Sond A A PR L G D T
A/ EA, J5H)
!

Sigmature of §ite InChargi

B

Syinsture of Engingarin- Chirge

S
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[ P.K.DUTTA & CO.
SAI TOWER , BLOCK — A, 1" FLOOR, 6No. Bijoynagar, Naihati, 24PGS (N) W.B Pin-743165
Type of Baring:- ’tﬁ.g_;?ﬁp f_ munm?ﬁﬂgi-ﬁdpﬂiqﬁﬂﬂ&prﬁ Gria’ Sed-Searion,
Murd - Efpeakrdion. CUENT: pE£gG oL
Dia Of Hole : 150mm/NX Depth In Mir- /3, 077 ia S5 Lond,
Lecation No == 24/ 9 :':M.?J
Commenced On:- £9. g08. 2024 | RL- (AFS) =
- 28%5 462
Completed On:- /0 -04- 2016 | Ground Water:- 2.-70/w) £ 55:;5*554»
D= Disturbed Sample, U= Undisturbed Sample, P=S.P.T
DEPTH([M) COLLECTION OF S0IL COLLECTION
SAMPLES OF ROCX
DESCRITION E EAMTER
Fram |To i Type Depth N-Value |TCR | RQD
from |To (W) | (W)
S Conbittency, (007 05- 0.50
faciinibh o Recddifh 25 |7 a0
(9rey 874, Aoy Mired 2/0S-lf+ 00 /45
A Abmf] § Koniosd, = ™
PE- |50 |
opr- \zig0 pus|8 4 6 147
Cr7- (900 34515 6. 6 /2
LPS- =00 (s
Sﬁfp éﬂ-&.r'afv"’fﬁa g 5,00 5-00 £5= 450
\bneainish gnes, SP7- S00 Sl 4 4. 5 4 7
5&1::3 EE%T- LS v 00 bt
pL- 1GeSe
7@ SPr- \Jo 00 [T 4 438
{0 ’
Signature of Site In-Charge. Sigrature of In- Chiange.
3

1)

(r*
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PEXOUTTARCO.
A1 TOWER , BLOCK - A_ 1" FLOOR, 6No. Bijoynagar, Nailhati, 24PGS (M) W.B Pin-743165

e of Boreg - ﬁrjf'.l_x.

Meny - {Ff'ﬂ'ﬂﬁ!‘dﬁ.-

N gl GO Ty it Sk SHeiem |

QRNT: pEdce

e ———

—_——— - -

Tha OF Hole | 1 Mmm/NE

Commenced On- 09-C 8 -7 00 ¢
- Complrted On- JO-¢8- 2028

Grownd Water ?'fi’/ﬁ)

M. ogtos L4720
£ - i”jj‘i’tf'

N R . | ég-‘n I}.'/i" L orrert
L athos Mo - Mg : ?J
- o

D= Dnturbed Sample. Us Unditurted Sample, P«5 P 1

i

| pepmH(M) m";mgmu mnﬂ
‘ DESCRITION SAMPLES
from | To E [ Tipe Depth | N-Value | TCR | AOD
fom |To | (LI
1£.:!r:-.d'r dr Medivm. ,  Toe ups (800 iRy
m;ﬂ 9oty Sitly b5 8.5
£fd mica, o7 L’ﬂ-ﬂ' o :I:.i"ﬂ.fg' , 2.9
| 906 CPT- 4200 24518.73 /€ 129
Medisem Jv denle,  |12€ SPr- E-a‘d 395148 452/ 3¢
|"ﬂT‘T‘ ;.f j Efﬂ frr Ir';i'-ﬂ: sl T3 /9 25893
Aben ¢ ; 2ot :
I
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SAI TOWER , BLOCK - A, 1" FLOOR, 6No. Bljoynagar, Naihati, 24PGS (N) W.B Pin-743165

Type of Boring-- ,ﬁﬂm I JOB Name:~ Argp. 408/228 /7324 Ayia Gaiol Seth 5 Fndim
Muecl - € riacados=om CLUENT- QE£BCL
Dia OF Hole : 150mm/NX Depth in Mir /.47 @y ) e 575 Lang
Location No - /. 4 [ Se vo- /2 )
Commenced On:: /5 -08- 2004 Lz hrs ) ,
SIS = w2600 477
Completed On;- /4 -08- 2026 | Ground Water:- pggﬁy £ 90°83'55. 4
D= Disturbed Sample, U= Undisturbed Sample, P=S.0.T
DEPTH(M) COLLECTION OF SOIL COLLECTION
| CANMES OF RCCK
DESCRITION E SAMPLES.
fom [To | 2 [Tyoe | Depth |N-Value |TCR |RGD
From | To L
GlifE Conbiklency, (0000 b5 - |0-50
.t'-:-‘?ﬂf‘-ﬁ?’iﬂt ‘i‘;’ r‘s_‘ 'E.:m( pE-|100@
R iy T ans- 100 Jobf
"ﬂz Eﬂ:ﬂzﬂ!j Sency L5 - |50
gp7- |2.00 |218718.5 € = |4/
epr-|3 0034518, 4,5 *|7
YbS - 4+00 | Lyt
jffff, Jmﬂjﬂ-ffa{yl;h 1;"55 440 pE - o580
cloy ik gpr- 500 |5yl 3 4 7 14
KonKans. vos -\ 00 54T
ps- 650

700 pr- |7i0¢ (74578 4.5 1T

Signature of £ rin- Charge.

Signature of Sie in-Charge. 2
A &)
Trd ) o
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SAI TOWER , BLOCK - A, 1" FLOOR, 6No. Bijoynagar, Naihatl, 24PGS (N) W.8 Pin-743165

P.K.DUTTA & CO.

Type of Boring:- 2 [ 108 Name:- £ogd. d;-ayuaﬁmbu?;h Gaicr Stk SreSon
Mudl - Ejpeulotion CLENT- B8 e
Dia OF Hole : 150mm/NX Depth in Mir /5, 0 (27 Aaia /8 Lot
tocation o 84-3 (£2L M- /2)
Commenced On:- /5. g4 2aiq | M- aps
. W68 Hi. 7"
Completed Onc: /5 - 048~ 280 | Ground Water:- 280 /) £ - 9039 56-4°

D= Disturbed Sample, Us Undisturbed Sample, P=S.7.T

COLLECTION
[ eme | [om
DESCRITION : SAMELES.
fom [To | E |0 | Depth |N-Value [TcR [RGD
From |To (%) (%)
Logke 4o Mairm, {00 oy
boantniSh_gney Sitly 1821800 |84
| Somed afifh aniea, a5 |9.50

Cor- |00 r’a-{rr b & /0 /6
£pr- 200 24515 8, /0 4/8
4 Y350 (3957, /0,/3 423

-

rpuct  [SPTC Yaee (54818, 10,75 420

L]
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P.K.DUTTA & CO.,

SAl TOWER , BLOCK - A, 1% FLOOR, 6No. Bijoynagar, Naihatl, 24PGS (N) W.B Pin-743165

Type of Boring- Hiads J VOB Name:- Ji+68. :06/328/135 BV B3/ Gaief Stid-SHation_
Mud - O e pdbdion CUENT: JE S o
Dia Of Hole : 150mm/NK DepthinMir /5.0 /7]  Aaia S4 dong
NNt BH 4 ey np 1)
Commenced Onv /3-08-2034 | AL~ T
Completed On:- /4 - 08~ 2024 | Ground Water- =3, - 260550.4
3.80(H) £ - 9038° 539, 2*

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

DEPTH(M] COLLECTION OF SOIL COLLECTION
: SAMPLES OF ROCK
DESCRITION E 0F hoxx:
o T E Type Depth | N-Value |TCR | RQD
Fram | To (%) £30)
STAT Cnlbibs i 000 @ b
docatnitl Ae Peakif fs_ ;" j;-‘
(P08 Gody Cley mived ups-|1- 06 145
leith kevicass rt 28 Inicc
cpr- |2 ag \2ys| 4 5 8 /3
gp7- |9.00 134818, 7 8 /5
$5ilT, &vm&:iﬂ; l_;’)ﬂiy.- Y50 50 ﬂ;‘;{' i f: s
itk Fenrmm
iy S <P |5 aolsus]d 4 4 48
|£-a0 YPE- 0 08 |Gy
Lig At dopakiBh | 6000 Ls- 1650 |
ﬁjﬂﬂ fine Semet SP7= [J00 |\ TN 4 6 7 /3
A mmiea. 7.0

Signature of Site in-Charge,

TF%EGgG f}

Signature of
o
¥
&
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P.K.DUTTA & CO.
SAI TOWER , BLOCK - A, 1% FLOOR, 6No. Bijoynagar, Nathatl, 24PGS (N) W.B Pin-743165

Type of Boring:- jgjm Fi 106 Name:- 20k 400/210)/32kv A Bara Sub-5farson|
Ao

Mud -0 fpe CUENT- HES L
Dia OF Hole : 150mm/NX Depth in Mir= /57 ¢ ) Ay .fo Lowe
\opn N Gk-4 L5t No. 11 )
Commenced Ore- /3-04- 2024 | AL ar .
N-p6'e5°50.4"
Completed On:- /4 - 04'- 2024 | Ground Water- 3.80 (M ) £ - 90'33 54, 9%
D= Disturbed Sample, U= Undisturbed Sample, P=5.P.T
DEPTH[M] COLLECTION OF SOIL COLLECTION
SAMPLES OF RDCX
DESCRITION g ' SAMPLES.
from [To | 5 [Tvee | Depth |N-Value [TCR [RQD
From | To (% |
Medivm, dnoafnidh | 700 e
\1ps- (800 (845
ey Sitty Semol 26+ 850
ah il aied,
P 006 YOUSTE, 3,72 P24
ST 200 Y2+4518,/0,/2 123
A7 VBIOVI KB/ 1y 327
s [T 50010, 14, 18432
Synature of Site In-Charge ih:mmniwm;mchm_
Pe ALD
‘I.: F;K.. : ’5‘“
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P.K.DUTTA & CO.
SAI TOWER , BLOCK - A, 1" FLOOR, 6No. Bijoynagar, Naihatl, 24PGS (N) W.B Pin-743165

Tye of Boring:- Furger X 108 Name:- pagh. Lag/220//32 JV GI0 Grnicr Sud- SVesTen

Mo - Cineuledson. CLENT- iz g e,
Dia Of Hole : 150mm/NX Depthin M- / 5. 0 (/1) Agla S/5 Lanai
RN G- {5y at0.8)
Commenced On:- /- 08 - 2022 AL:- {625)
i
Complétod On:- //~08- 202& | Ground Water- 2. 70,/M) ;‘{ - 3?'3?.; ,;;E;- ¢

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

L

DEPTH{M) COLLECTION OF SOIL COLLECTION
RE—_— E s e
fom [To | % [Type | Depth |N-Value |TCR |ROD
From | To (%) (%)
- .00
ﬁln‘?" Cndsbleney , |0 8- |o.50
bronsnifl e ,{.mw# s5- |00
?’:Zﬁ}ﬁ 23, 1 UpE-\1 00 145
"*';" b s pS- 150

crr- \poa0 (94515 6,8 =|/%
P 3003485 4, 6,7 /3
UL 10e 00 [yS
. b5 - Y
ﬂ!ﬁ &”Jﬂ'yfﬂ ’ 0 5” 3 |
bnodkrith _gnes zm, 5100 crr- a0 5usl8 4 5 49
clag d 28- |4 00 |45
- P& 680

700 7 ppr- {700 [FAST4, 4, & 370

Signature of Sie In-Charge. Sipnature of - Charge,
Ay/f?‘a/uﬂwg %) o
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P.K.DUTTA & CO.
SAl TOWER , BLOCK - A, 1" FLDOR, 6No. Bijoynagar, Naihati, 24PGS (N) W.B Pin-743165

Type of Baring:- ‘,p'j?ﬂ 5 5
Mered - O ipeuletion.

108 Nomer- pogh. L09/220//3227 ZJia Ginjel Sek- 57/akon |
CUENT: REG el

Dia Of Hole : 150mm/NX

Depth in Mtr:. /47 3 (ML)
Location No - @47 &

Agre 578 Lamol
(Sz Mo 8

Commenced On:- /- 0§ - 2024
Comploted On:- // - OF - 2028

RL:-

Ground Water- 2« 70 (M )

b8
£- 92'33°54.8

M- 2805 48,57

-

D= Disturbed Sample, Us Undisturbed Sample, P=S.5.T

DEPTH(M) | 3 [ COLLECTION OF SOit COLLECTION
DESCRITION SAMPLES ::n:ﬁ
From | Yo g Type Depth N-Value |TCR |RQD
From | To (%) | (%)
Looke So Mediom 7:00 |
yps-18-00 |18
dnowni8h _grey Sitl o j 10 1848
Condd & wmlea. »E- 1850
$PT- 0. 00 Yo 6,/0,/4124
rr- I"f'ﬂﬂ *P‘r'?‘: F/ ;5 -TZJ
133 77 31503 yg 1692 + 38
denke, buii®h_gne |15l s ;
Sitly Send &K wica. P V500 Y5414 1938 b 47 !
5 45T .

Signature of Change.
ﬁ' (%
@
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P.K.DUTTA & CO.
SAI TOWER , BLOCK - A, 1" FLOOR, 6No. Bijoynagar, Nalhati, Z4PGS (N) W.B Pin-743165

Type of Boring:- fﬁﬂ’ J’ 108 Name:- Frod. éﬂf/ﬁf g,észrv@m Bnia Stb-S/nlipy
HMud -Cipe CLENT: DEdce
Dia Of Hole : 150mm/NX Depthin M /3, 2 /s ) 9 8/5 Lonot
locationNo = GH-& (st Mo 9 )
Commenced On:=- //-0f- 202 ¢ | RL- a.n:

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

DEPTH(M) COLLECTION OF SOIL COLLECTION
from | To 2 [Tyne Depth | N-valye [TCR [RaD
From | To (%) | (%
R &ml';d'fmg,u g:00 D3 |p. %0
AnothiBh o Roctali Kk 25 ()00
_ﬂdf# Sidly Cfovy grizes LOS- 1+ 88 145
aith Konrasd ™ some, o5~ |50
CP7T- 1200 G5 |4, 6, 8 =|/%
07~ |00 13081 5 5, 7 /2
05 |4y 00 4y s
" - 1450
SUIE doosith Fo 5007 6P |5i00)54513, 8.5 4|8
PecdtctiSh %My ﬂnn’g ].f;r; o |5 ysT
cloy &ith KenKo. 0s- |65t
[”d_ Spr |00 |7 st 5 5 7 472

Signature of Ste In-Charge. Signature of Englncer Charge.
%gm 2l
{f,lf- ulte @ﬁfyﬂ
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P.K.DUTTA & CO.
SAI TOWER , BLOCK - A, 1™ FLOOR, 6No. Bijoynagar, Naihati, 24PGS (N) W.B Pin-743165

Type of Boring Jiaen J 108 Name:- fiagh. 4@5!&!/.{#2&.{9:% Sub- SAalimy
Madr - Eipewlh Aron. CLENT: frapy
Tia OF Hole : 150mm/NX Depthin Mtr- /5,0 (/7)) Aola g4 Lend
Location No - Q.4/. & fME-ﬁJ
Commenced On:- /J-08- 2024 | RL- GPE Wt
Completed Ons- /2 - 6@ - 2227 | Ground Water- ;';j_ﬂi 4;9,
D Disturbied Sampie, Us Undisturbed Sample, P=5.P.T
DEPTHIM) COLLECTION OF SOIL COLLECTION
¥ SAMPLES OF ROCK
DESCRITION SAMPLES.
Fram |To Type Depth N-Value |TCR | RQD
Looke fo Medirm.,  [000 708 -1 00 |8-v8
boockniSA Qaey STl 25 - lo.50

Semd Ji/E miea
P Yoo o8, 1678 +2L

LAT- Y200 24514 /4, /5425
/3:50 A7 Y830 V3308 12, /7 129
Pediem fr @enfe, |1350
Brodsni K4 _Qaey Efﬂf,
Sond gfifh wmiea st

SPT- /500 {5 T10 /4 2043 L

Signature of Site in-Charge. Signature of £ - |
ﬁ’@pm @ﬁ?ﬁ
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P.K.DUTTA & CO.
SAI TOWER , BLOCK - A, 1 FLOOR, 6No. Bijoynagar, Naihati, 24PGS (N) W.B Pin-743165

Type of Boring:- 4";?“ X
ey Srneul 'r‘;iﬁh.-—

108 Name:- Al §00/220//320¢ P14 Ginid Sub- S/e Aom_

CLENT: Ora ¢

Dia OF Hole : 150mm/NX

Depth In Mtr- /.5, 2/7¢)

Location No ;- H’y‘,

Hgre 545 Loma!
7

Commenced On:- /7 -08 - 207 4
Complated On:- /8- 08- 2ozg

AL:-

Eround Water: 3.¢§fm)

fﬂ,ﬁ% L2 )

w265 YT.0"
E - 99'33°%59.7°

D= Disturbed Sample, U= Undisturbed Sample, Pe5.P.T

%ﬂlﬁmw

DEPTH{M) COLLECTION OF SOIL COLLECTION
DESCRITION E SAMPLES ]
From |To g Type Depth N-Value |TCR | RQGD
From |To (%) (%)
\SHT Lonkikleney g.é¢ 25- |o-5e
bawanill o Beatiidl 25. oo
|9ty Silly cloy wized ubs- |f- 00 1485
eiidd Kenkone J Send, 25- |s.50
Cp7- [2-00 |2 |8 T 7 F|14
lop 7 30030813 7,9 476
LS AT dneoini 8 _gney, 500 |70 1w.£'- 00 (G4l
Semdly cloy W11k Keniavr o8- 450
$s#7- \5.0054513,4 5 A9
Looke Light boashidh |Gm |EP| [P e
Goey Silly fine Sonal b=, ke
Tasdh mita. p7 (700 70814 6 8 A1
&2
Signature of SHe in-Charge.
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P.K.DUTTA & CO.

SAI TOWER , BLOCK - A, 1" FLOOR, 6No. Bijoynagar, Naihati, 24PGS (N) W.8 Pin-743165

Type of Boring- Sy, & J mnmw:?z;ﬂ; 4.::;-/31.;.’;;1:? @Iﬂrﬁw’uﬂ' Lud stedio
Nud- Cipeuloton . |UENT- DEH oy
Dia OF Hole ; 150mm/NX Depthintit= /3. 00n)  A9ie 5/5 Land]
Location No - ﬂ#_; fﬂ ” I)I
Commenced On:- /2 -8, 2024 | AL Go5
A= 28"05 4F 0"
Completed Onx- /3 -~ 08 - 2024 | Ground Water- 3, g (/) £ - 90733 59.7°
D= Disturbed Sample, U= Undisturbed Sample, P=S.2.T
DEPTH(M) COLLECTION OF SOIL COLLECTION
E SAMPLES OF ROCK
DESCRITION % SAMPLES,
From |To g |Type Depth | N-Value |TCR | RQD
From | To (%) | (%)
[ eodierm ,M’ﬂ {aa P |7-00 [Zy5] 4, 6 44/%
grey ﬂg,j,-.{? Send &7 Lps- 18 00 |8yt
Lice., 25 18.56
opr- [fo.0e o5l s 9 12 42/
[Op7~ V200 Y2ey8\T 10,16 324
CFT- Y350 V39519 /1, 15 + 26
PP i il Rl G AR &L
Signature of Site in-Charge. Sb‘lmrlﬂt@lw Charge.
gﬁtj

-
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P.K.OUTTA & CO.
SAI TOWER , BLOCK - A, 1 FLOOR, 6No. Bijoynagar, Naihati, 24PG5 (N) W.B Pin-743165

Type of Boring:: fFur g ,f
Sl - Cinesddedion

OB Name:- P0od. £00/220//82icv Rora Enid Sub- o

CLENT:- S E S8 0r

Dia Of Hole ; 150mm/NX

Depthin Mir~ /5. 0777 )

Agia /5 Lomo)

Commenced Or:- 0 7 - 08 - 2024
Completed On:- 0 8 ~ 98- 2024

LocationNo =~ G2/ g )73 W=,

RE:-

Ground Wates:- 3,55’(’9_’}

N - 28%0543.8"%
£ -90"33 59.2"

&GS

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

DEPTH(M) COLLECTION OF SOIL T T ]
DESCRITION g SAMPLES ot mocx
from [To | Z [Type | Depth |N-Value [TCR |[RaD
e N (%l | %)
lif¥ ;gffﬂf«!"ﬂ , oo |
smanil T b5 ['so
7 ¢ ‘
f}ydgm / .s}:oa:a £ ﬁfjg /o kg
RS sp7-|200 04T 8, 7 /L
$P7-|Br00 (3453 5, 6 11/
UPS 1400 it
pE- 450
4000 007 |5 00|58l 4. 4.5 49
Looke ,.ﬁ'.igﬁf{- 400 V681400445t
spoutnish 7 o8- |50
it S ST\ 70074814, 6,7 143
a7 anlce. ’7‘155
Signature of 5e In-Charge.

cP¥

/ﬁ/ﬂmw

6‘¢
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P.K.DUTTA & CO.
SAl TOWER , BLOCK - A, 17 FLOOR, 6No. Bijoynagar, Naihatl, 24PGS (N) W.B Pin-743165

Type of Boring:- ,rﬂ .ﬂg_;
Meual - /0 on.

108 Name:- £.004 4&»}&2&}@1#‘-’ @-’h Bnld Sub 5/odiay
CUENT: A EHCL

Dia OF Hole : 150mmy/NX

DepthinMir- /5 0 (M)
Location No - @4/ g fﬁf—‘”ﬂ-}

)E?.r'ﬂ 5}3- Lena)

Commenced On:- g 7 -0 £- 2024
Completed On:- J8-0 8- 2024

AL~

Ground water:- 2.4 5( /1)

N- 26%05°43.8"
£- 9083 59.2°

[y

D= Disturbed Sample, U= Undisturbed Sample, P=5.0.T

DEPTH[M) COLLECTION OF SOIL COLLECTION
E SAMPLES OF ROCK
DESCRITION i SAMPLES,
From | To g Depth | N-Value |TCR | RQD
To (% | (%)
Mectivm, dnosinifl |1 06 2. ust
| 9oy &5 Send '
1A . _
MHTE ) $P7= o dallosTe, f Ol 24
1208 2518, /2 18%30
Mredbfem 49 ﬂ"”‘!‘f* (30 /350 \/3:%[8./4,/9 533
bnonnibh qn sy Silly ST 76,27 +37
Lomadl &fith anlea. e #rs

Signature of Site in-Charge.

(-

%‘* j6.)

D2y
¢
A

Signature of Engineer In- Charge.
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P.K.DUTTA & CO.
SA| TOWER , BLOCK - A, 1" FLOOR, 6No. Bijoynagar, Naihatl, 24PGS (N) W.B Pin-743165

Complated On:- 24 -0 8- 2624

Ground Water:- 3.45{&)

M- 2605745, 9°
E-96°347a2.2°

Type of Boring= Fesgen J 08 Name:- 008 4 00/220// 32KV Bg T4 Gpiet Sl S/l
Muad =0 ppeplfa Lion . |CUNT: BEG )
Dia-Of Hole | 150mm/NX Depthinmic- /5, 0 (x )  A9ia 5/8 Lanof

Location No + @47 _ g (st Mo 3 )
Commenced On:- & 5- 08 . 292 | Al- én

D= Disturbad Sample. U= Undisturbed Sampie, P=5P.T

DEPTH{M) g COLLECTION OF SOIL COLLECTION
F ROCK
DESCRITION SANNPLES :’mm
From | To % Type Depth | N-Value |[TCR |ROD
From |To (%) | (%)
SEIFE Lok ik . |groe o o
Mﬂﬂﬁ?f!j ‘f’F Kf F;fﬂ bs - |peog
S
2 E*'ﬁf" Ly cloy @ Ybs-1y-00 1457
Sl bs- |f+50
o7 |200 (94814, 6,9 F/5
cp7-|3-00 34518 5, 7 #/2
LIOE - & 00 [ 45T
DS~ |50 B
cpr- 5005 1873,.3 5 18
L
Laooke fe Medizrm., |60 6 yﬂ:-é-aui_g-yr
booemibh Gosy DL~ (050
£ ,La:? Sanet & Loz \pelpust 4, £ 6311
amiea, LD\ 8y 2 1T
ﬂf-‘ 3l.:'-d'
Signature of She In-Charge. Shfnatu

ﬂﬁﬁ._@g&‘#ﬂ&)

S5
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P.K.DUTTA & CO.
SAI TOWER , BLOCK - A, 1" FLOOR, 6No. Bijoynagar, Naihatl, 24PGS (N) W.B Pin-743165

Tyea of Boring- Llergen §
Ml - n-:ga:uZ'ZJ-,ba

108 Name:- P98 5 00/200]132kv RGIR Ginicd Sad-Sdakin,
CLENT- B Lol

Dia Of Hole : 150mm/Nx

DesthinMir- /57 0 (1) Agre S/ Land,

Locatian No - ﬂﬁf—ﬂ

(5. np. 3)

Commenced On:- 0 47 4 - 2024
Compieted On G4~ 0 8- 2024

RL:-

Ground Witer:- 2, 40 (/)

77
N- 28%05 45, 9"
E- 0034 04 2%

U= Disturbed Sample, Us Undisturbed Sample, P=5.P.7

DEPTH(M) COLLECTION OF SOIL COLLECTION
CFf RDCK
DESCRITION E DAMPLES e
from [To | ¥ [Type | Depth |N-Value |TCR | RaD
From | To (% | (%)
ﬁﬂ!’ff -é !‘?fafr'm . $P7- Vo I'PI':?"T"IFE', 7 /73 _+E£}
breainiEh Qo ey |
_5-;.&; Sand 5{,},{ $PT-\/g-02 /2451 8, /0./3- 23
gm e Spr-Y3 sl 3tz 12,3125
. |Ser Vs sz e d L F
(5 i

E '

e d6)

Signature of Engineer In- Charge.
)
2
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P.K.DUTTA & CO.
SAl TOWER , BLOCK - A, 1" FLOOR, 6Nu. Bijoynagar, Naihati, 24PGS (N) W.B Pin-743165

Type of Boring:- 27, j
Mud - C [pealodson

108 Name:- Anod. 400/220//32KV P97a bnid Sl S

CUENT- REL e

Dia OF Hole : 150mm/NX

OepthinMi- /5, 0 (M) Aoie 5/5 Lend,
Location

Commenced On- 84 - #. 2024
Completed On:- @ F 0§ - 2024

AL:-

Ground Water:- 9. £ (/7 )

N BH-10  [fsr. wo )
&,

_fé'_' ; ;
M- 28%0548.8
£~ 903400 5"

0= Disturbed Sample, Us Undisturbed Sample, P<5.P.T

4

DEPTH(M) COLLECTION OF SDIL COLLECTION
OF ROCK
DESCRITION ? SAMPLES SAMPLES
E.
Fram |To g_ Type Depth N-Value |TCR |RQD
from | To (%) (%)
L @JKJJH?* 0o 05 lo.50
paoalniki Ho {eda’:‘ﬂ 2L |fe00
Quey Silly Cloy 1105 -1+ 00 |1-48
(irrhred ﬂ'r'/{"j‘ ' 25 - S50
epr- (oo pys18. 4, 7 /4
Spr13:00|2.4813 § 7 3/2
LS L0 [l 48
DE- g g0 g
0p7- 1500|5458 3 5 1
(2
Mafe -ﬂ" J"?HJFMJ G500 & LB L 08 | & ST
éﬂﬁwﬂ _gﬂd?r% BE- 1450
S1ly Send &> $PT-\F 00 \78T3 3 437
ANICR,
LPS |8 ge | gl
L5850

BB §6.)

[F*K"

Signature of Enjgineer In-

o

e
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P.K.DUTTA & CO.

SAl TOWER , BLOCK — A, 1" FLOOR, 6No. Bijoynagar, Nalhatl, 24PGS (N} W.B Pin-743165

Type of Boring:.  7) fﬁ' e
Mud- Cinealetson_

QN HESCL

108 Name:- prgh 1,00/ 2077320 R97a Gnict Sub TFedfes,

Din OF Hole = 150mum/Nx

Deh NN /5. a0 A9 S5 Léand,

Commenced On:- O&-08- 2024
Completed On:- 0 7 - 0 & - 2024

Location No =- Bi-s0 {'Iﬁ-#ﬂ-é}
AL:- F

_ A-26%5748.8"
sroundwater 3. 60(77) £-90%4705*

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

bnoninikh goey Syik
Cang w1574 mica. ”

Mfﬁffm "!‘I:l'-" :ﬂd‘?}.ﬁi,
broshnibh g2y
é'ﬂ% Somal WA
gried,

DEPTH(M) COLLECTION OF 501L COLLECTION
SAMPLES CF ROCK
DESCRITION E SAMPLES.
from |Ta | & [Type Depth | N-Value |TCR |ROD
From | To [96] (%)
oL e LrTn
'@ e fo 17 ’ SPRF-Yrooll0-wir 8, 10,/2|= 220

- )
12 P Y350 43,9810, 14, 14

/548

j-0|  |CP7 Y200 1208100, 1815 F 28

P 150015 872, 16,8 %

=3¢d
34

Sigrature of Engineer In-
- g5
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"

P.K.DUTTA & CO.
S5A1 TOWER , BLOCK— A, 1" FLOOR, 6No. Bijoynagar, Najhati, 24PGS (N) W.B Pin-743165

Type of Boring= Dy 2 ‘f
e - f;}:ﬂﬁmﬁ}’m

JOB Name:- m@.éa?ﬁnaﬁﬂw .{E‘y-rh- Griof 5‘_"1;“’:!'&
CUENT: DE KL

Dia Of Hole : 150mm/NX

Uepthia Mty 25, 0. A
Location Mo 2- E#-ff

ﬂ_jﬁﬂ .f/‘:.‘f Lena

£ S2. A0.2)

Commenced Ont: 04-0 8- 2024
Completed On:- 05 - 08-2024

AL:-

Ground Water:- 3,_5"‘; (}!;I")

LPs
N 28%5 487"

£-90'5¢°06.8"

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

DEPTH(M) COLLECTION OF 501L COLLECTION
DESCRITION i :;:EL.:S
From | To Type Depth | N-Value |TCR |RQD
From | To (w | 1%)
it za ConLikien 7 g-a6 DL p. S50
bonoalri X} o feotctif) DS5- 100
L 5"&] € (L7051 00|+ 6S]
anived St Sarcl ! D5- |/ 50
Konikah s cor=|gr06l24TL 5 7= /12
A7 |3-00(304514 2.7 A/4
LSl be |Gyl
pS- |50
¢pr-|500|5s1 8 5 5 74/0
Loofe . Lioht &f*ﬁ!ﬁg-aa G000 g
| gy ..‘5‘:'&; ;f??‘-' DE- & 50
Sona WM mica, SP7 7006|7481 4, 5, 84/3
,rgfaﬁ'mq,éﬂcm‘h)ﬂ g0 [T VoL g | gt
(92 Vj’f't}éﬁ; aTH pL- W5
Signature of Site In-Charge.

Signature of et in- Charge.
W
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P.K.DUTTA & CO.
SAI TOWER , BLOCK - A, 1" FLOOR, 6No. Bijoynagar, Naihati, 24PGS (N) W.B Pin-743165
TypeotBatg- Dugey £ 10BN Logh. La0f2o/i32mv RIR Gased SUb-Stedey,
MU - Crneatation VN DEGe L

Dia OF Hote : 150mm/NX DepthinMtr /556 ()
kocstonNa - B4/~ 4/ (5L . Mg 2 )
Commenced On:- 04 .9 8- 2024 | AL Grs.

. 2 N - Z2& hﬂ"z’ﬁ:"’ ‘
Comploted On:- 057 0 f'- 2924 |Ground Water= 3. £ / 4y £- 90'34706.8"

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

DEFTH(M) COLLECTION OF SDIL COLLEETION
SAMPLES OF AR
DESCRITION E T,
H :
From | To § Tyoe Depth | N-Valye |TCR |ROD
From | To (% | (%)
predium, bpothoidd SPT- 1000 (f05T5 9 /6425
ney Silly Soandg
s 204 SAT |08 eyt 10,12,/7F 29
2+62 =
Medlium Yo @ende, | S "’3'5-"""3‘5‘1;’4 /448 =30
broatniSh _gnsy SP7-/5 Y5ug /3 .a;:zén;;%
_{f&f _{ﬂﬂﬂf M*”A‘:
miéa. 1545
Signature of Site th-Charge.
46,
s
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: P.K.DUTTA & CO.
| SAI TOWER , BLOCK - A, 1" FLOOR, 6No. Bijoynagar, Naihatl, 24PG5 {N] W.B Pin-743165
Type of Baring: f OB Name Aok 406/228//32 Y ;".'?rn Bnied Sud$lotsen,
Marer - f:-fﬂf&hgfp CUENT- BE @ oy
Dia OF Hole : 150mm/NX Depth inMtr /5.8.04) ﬁ'-"ﬂ 5;? Lord
I Location No - G- /2 (ﬂ.#ﬂg.j} ]
Commenced Oni- J8-08- 268¢ | AL —‘“‘;Fj oi't8. 1"
Completed On:- 3 -08 - 2026 | Ground Water- jﬁ-gﬁfﬂ 1) Eﬂi":ﬂ ﬂfsid.- o 5‘} .
D= Disturbed Sample, Us Undisturbed Sample, p=5pT
i SAMPBLES SF BRLE
DESCRITION 3 SAMPLES
From | Te. g fyee | Depth | N-Value |TCH [mao
Fiam | To ) %]
SLHIV. Grbitlengy 0% D5~ |0-50
B/ M_gney % el .—
nsbes cf . 45 ot
SPT- P80 (PyrtS 6,6 /L
CPr- 800 13-\ 8 55 /0
I LIPS - (L 00 e LT
D= 4o d0
l SPT 500 54514 5,6 31/
b YOS - 6006 y5T
Looke .{fyﬁ.ﬂ" drnoasnidh i ps - |&- 50
& 5 ﬁ"’*‘ St orr (Fo00 (745133 4 27
mxx. mie YOS |8:00 \Bu e it
pE- |85
joqe|  \epr lrocoltoust £ 5 7 § /2 |
Gignature of Sie In-Charje Sigraature of Engineer in- Charge.
&.
I §6.)
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P.K.DUTTA & CO,

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

Type of Boring:- Jugen _P
Rud -t iae oL

108 Name:- Bogf. éayiiﬂﬁjﬂ. %r;.rh Grref Sed $fer5on
CLENT:- g £ F oL

Dia Of Hole : 150mm/NX

DepthinMtr- /5 0¢)
location No &= our. 49 st Mot )

'?‘fm /8 Lendl.

'_Cﬂmmnﬂd On 3 -08-002&
Completed On:- 08 - 98- 2026

RL:-

Grownd Water:- ,_?JEI:' rf’#)

ars

N- 26%548.2"
E- 9034706, 7"

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

DEPTH(M) COLLECTION OF SOIL COLLECTION
SAMPLES OF ROCK
DESCRITION E
from [To | F [Type | Depth |M-Value [TCR |AOD
From | To %) %)
Meclivrm | fopatniZh  |1000
C?“H Sitdy Soncd &ilh SPT- R0 1241l &y, 7,16 +IF
Friea d £P7- Ya.50 Y39s1s 8 /1 419
o7~ U500 |15l g, 945 32

Vs 6. 9 4

Signature of Sne in-Charge.
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Client: Assam Flectricily Grid Corporation Limited.

Project: Geotechnical Investigaiion of “Construction of 4000220 KV, 2 x 500 MVA, 220/132

KV, 2 x 168 MVA and 132/33 KV GIS at Rangia (Kumarikata) along with the Associated

Trmsmission Lines with Buy Extension works at Existing 132/33 KV Nalbari G588 (I"ackape G)
1

AIBY BORING METHOD
ALNINTRODUCTION:

The Soil Investigation and [sboratory tests for the propossd project for construction of
H0/220/1 32733 KV Grid Substation at Rangiy has been awarded to Shyama power {India)
Limited, Gurgaon, Haryuna by Assam Rlecwmicily Grid Corporation Limiled. Field Soil
Exploration of hore holes , conducting of Plate Load Tests, California beuring Ratio and Proclor
densiry test have heen completed during 10005,2024 10 29.05.2024.

The ohjective of Lhis soil investigation consisting of borings including condicting in-situ Wsta,
execution of Plale Load Tests Califormiy Bruring Ratio and Proctor Density test, colleclion of
undisturbed & disturbed soil samples, conducting relevant. laboratory tests, to study the soil
stratificalions, characteristics and engineering properties and sugpresting safe approuch o design
and construction of foundation of proposed structore.

AZOFIELD INVEST (A TEON:
AT GENERAY;

For the design of the fuumlaton for the propused structure to be constructed at the site, this
grovcchnical investigatim was dome. In fickl work, the type of sub-soil profile and their
charseterization have been revealed. Laboratory westing und Plate Load Tests aclualty helps in
detormining relevaot geotechnical properties of the sub-surface deposits leading to finalization of
ioundation depths and \ype of the stuctures and the bearing capacity with particular reference I
the sub-swface types and Uicir strength paramcters ind settlement potentials al the site.

AANGLA 5E SITE FL4R
-l TR

Submitted By Shyama Power {T) }.imited.




Client: Assam Electricity Grid Corporation Limited,
Project: Geotechnical Investigation of “Construction of 400220 KV, 2 % 500 MV A, 22(0/132
KV, 2x [60 MVA and 132733 KV GIS at Rangia (Kumarikata) along with the Assoctacd
Transmission Lines with Bay Extension works at Existing 132/33 KV Nulbari (585 {Package )"

"

Fr

Schedu'e ol boreholes is tabulated foam s given below:

_ | Buorc Terminaling GrS Date Daie
r Hole Depth - - af of
|| . N {m) LONGITUDE | LATITUDE | Commencement Completion
| BII-| 15.00 P1°36°23.9" 26°3828.6" | 11.05.2024 12.05.2024
! BH-2 1500 G1736'25.2" 267382697 10052074 11052024
| : i
| EBH-3 | 13.00 O1%36"28.2" 26°38726.5" 13.05.2024 16.03.2024
! ‘ BHA4 15.00) 01°3&'26.3" 26°38728.9" 16.05.2024 la 052024
| . = g | 4‘
| ElI-5 | 15.00 §1°3628.9" 263820 8" [ i%.052024 [ 20.052024
| _ | , 1
| BH-6 15.00 fiv3eRsan 2p°38"32.4" 27.03.2024 29.05.2024
| BH-7 1500 21°36'28.5" 257381327 20052024 220520024
1 N '
R1-8 15.0) G1°36'25.5" 26°3836.97 22.05.2024 24.05.2024 |
—_— 1; |
| RIT-4 15.00 91536724 5" 26738335 25052024 27052024
T
PASIRE]
l‘ 1.';' =l = s
: - i : s | 1 "
| Submitted By Shyama Power () Lituited. o -h';-ﬂ ') F}._ Page 2
S NARES




Client: Assam Electricity Grid Corporation Limited,

Praject: Geotechuical Invesligation of “Construction ol 406220 KV, 2 x 500 MV A, 220/132

KV, 2 x 160 MV A and 132/33 KV GIS at Rangia (Kumarikara} along with the Associatod

Transmisston Lincs with Bay Extengion works at Existing 132/33 KV Nalbari GSS {Package G)”
3

A.2.2 BORING/SAMPLING:

Of the Jifferent tvpes of explorations, borings are the most practical and relatively correer method
of obtaining sub-surface information. % {Ninc} nos. bore holes of 150 mm diameler were sunk as
pet specifications and 1S: 1892 and were extended up o specified depth 15.00m  cach for
visualizing the siratification of sofl. Casings as required were used to relain the borehole. Boring
was curmied cut by Shell and Augur followed by Wash boting method in soil.

The details of these bore holes meludmg field tests of Siandard Penetration tests and also
collection of disturbed and undisturbed s0i! samples are given in Bore Togs enclosed. Disturbed
& SPT representative samples of sub-surface deposits were collected from bore holes, labeled
depth wise and placed in polythene bags, Reference Numbers and depih of these samples are
shown in Bore Log Dala Sheets.

For proper evahuation of engineering properties of in-situ soils, inchuding shear paramelers wnd
consolidation characteristics | representalive undisturbed soil samples were collected at intervals
along the boreholes, whenever clavey silt'silty ¢lay or silty fine sand with clay binders were
encountered,

Disturbed representative soil samples were collected during progress of boring, from shell and
alsa from splitspoon sampler of Standard Penetration Tests conducted at different depth n
boreholes. Such svil sample containg all the constituent matarials of the respective stratam,
Depih and details of the sample are shown in the borehiole logs ( Annexure).

A 23 STANDARD PENETRATION TEST (5I°175:

The stundard nenetration tests were conducted as per TS 2131-1981. The spiit spoon sampler.
connected with 4 stnng of drill rods, was lowered into the hottom of the bore hole. The sampler
was driven into the soil stralum up to a maximum depth of 450mm. by making use of 63.5 Ly,
Weight falling frecly from a height of 750mm on to an -anvil fixed on the lop of drill rod. The
number of blows required io pepetrate each of the sucecssive 150mm. depths was counted to
produce a tolal penetration of 450mm, To avoid seating errors, the blows reguired for the first
150mm. of penetration was not taken into account. Those required to increase the penetration
from Lifrom. Lo 450mm. constituted the N-number. On completion of the Lest, the sampler wag
lifled to the ground, opencd, and the specimen of the svil sample was stored in polythene bags
with the proper identification mark, N-value is noted in borchole log data sheets against the
corresponding depth,

Followings arc the corrections on SPT values in cohesion-lass soil:
. Due o overburden: N value [or cobesion-less zoil shall be comrected for overburden as per
Fig. 1 of T8: 2131 (N},
£ Dwe 1o Dilatancy: The values carrcvied for overburden shall be cormected for dilatancy if the
stratum consists of {inc sand and silt below waler 1able for values of N* greater than 15, as

under {MN7) WY = 15+0.5%{N"-13)

Submitted By Shyama Power (1) Limited.




Client: Assum Elcciricity Grid Corpoeration Limited.
Project: Geotechnical Tuvestigation of “Construction of 400:220 KV, 2 x 500 MY A&, 2200132
KV, 2x 160 MY A and 13233 KV GIS wt Rangia (Kumarikata) along will the Associated
Transmission Lines with Bay Extension works at Existing 132/33 KV Nalbari G83 (Packuge G

4

Typical colculation Jov N value covrection.
BH-:-. Depthe: 5.00m 10 5.45m. Field N = 25 Water table; 2.00 m below EGL.
From Fig I of 15 2131, correction factur = 1,10
o corrected SPT value for enerburden, N'— 1125 — 2750
Ceorrected SPT vatue fur dilmtancy, N7 = 15+ 052 (27, 50-13)} = 21,15,

Same calcvlation will be valid for other N valucs in sandy layer. Al the comeclion in detail is

prescnted 1o a tabular form halow,

ELILK GENSITY 1.86 WATER TABLE z
: | 2o
staRT | EMD | ave. | oo m‘;?::] PP | errecTive | owe CORRECTICH TR
STRATUM DEFTH | DEPTH | DERTH .-.;.uz § P foRR — ,
[t} my [m] | ABOVEWT |BELOW WT|  [8MI} | FASTOR | OWERBUADEM | DILATANCY
ey | 2as | 223 s | AL 03 | o139 | 127 762 3
bk | fel 1
100 | A48 3,25 1L | OED adn G438 | 121 . 1331 | 13
o 5 (K 5.3 521 15 1 Gir | vbs ‘ .55 100 | 7w $I.1% 21
LT 7.5 713 rd 131 | 082 0.8z 104 6,16 31558 kT
| S =
| 002 | 1045 | 1023 5 140 L0d L0& nay 7572 4435 as
foa3pe fosazs | o1s1s | am a4 133 | 13 08 | o00c 52.50 53
BLILK CENSITY 1.85 WATER TABLE 17
START | END | AVG. | oo EFFEE‘,::PGW EFFECTIVE | OyP | CORRECTION CORRECTED
STARTUM BEFTH | DEFTH | DEPTH op CORER,
VALUE | 7 ]
i (m frap AEDVEwWT [BEcowwr| IWmE | FACTOR. | auvespuRDEN | DiLazancy
—_— = = # - - - — e — -
(LT 223 13 041 036 u3e | 128 | 1664 1SR 16
300 345 113 5 060 044 0.4 1.14 ¥ E
i | | I |
sl T [ 545wy Az n.at 061 .61 111. | 4BEL anal an
| FON | R4 | 7Em a5 L34 078 | 07 104 468 an.an 51
10.00 | w45 | 1k323 | 56 1.33 L.0q 1.04 .33 5544 BN 5
| | 1300 | 1330 | 1345 100 143 Lzt 129 1.91 a1 54700 53
BULK GENEITY 188 WATER TAELE i
START | EHD AUG | N m;:ﬁi]wp EFFECTIVE | OvP CORRECTICN CORRECTED
STRATUR DEFTH | CEPTH | DEPTH | | o e T ave CORR, - N
{m) iy {m] ABCWE WT [BELOW WT| (fm2) | FACTOR | myerEUROEN | OILATANCY
— ——— ' — g
oron 1,35 223 | & 04 .26 vas | 12a | 78 | E
| 300 | 145 | Axz 1u P 045 | 043 | 12 123 11
—
Yy £.45 523 26 o 06 | B2 | L1l Wes 2193 2
BH-3 1 S . -
LR 7.3 7.21 I 134 .7 .79 L4 a9497 32.46 3z
wop | 1045 | owlia | 7 10 105 | LaS n.ag BB a1&0 az
1300 | 1330 | 131 1o 243 Lan 130 041 210 5200 33
Subnutted By Shyama Power (T) Limited. A1 Lol
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Client: Assam Flectricity Grid Corperation Limited.

Project: Geoteclmcal Investigation of “Construction of 400:220 KV, 2 x 500 MV A, 220/132
KV, 2x 160 MVA and 132/33 KV GIS at Rangia (Kumarilkata) along with the Associated
Transamission Lines with Bay Extension works at Existing 132/33 KV Nafbari GSS (Package (G

ELULK DENSITY b I B WATER TABLE | 2= |
START | END | AV | EFFEELE”'"P EFFECTIVE | Dwr ]I CORRECTION CORRECTLD
STRATLIR OEFTH | DEFTH | DEFTH | o oo WP CORRL N
{m] [m] [rl ABGVE WT [BELowrwT|  SFmE) FACTOR | pyERBURDEN | ALATANLCY
| zoo | zes | am S 042 04 | o4 | 138 | 5 |
100 %45 | 333 1z 0,51 5D ORD 1,7 ) 1840 14
BH 500 545 R 3 08E | 067 BT LDE 3200 R 1w
700 74T onan [oaz 133 | qgka L35 101 417 013 | %
100 | Res | 1073 71 1.85 L.om 108 067 Bupl | 4242 ar
| ]
caag | o13azs | o13az 110 24z 133 . 131 | 04 BO0F . 510G oF
BLUILK QENSITY | Laz | VWATEHR TABLE 21
— " =
5TART ERD ava. | D 1 EF"EF;:E]“P EFFECTIVE | WP CORRECTION CORRECTED
STRATUM | DEFTH | DERTH | DEPRH o : ovF | coRl - —
{m) [n] tm] Tl aMrEWT (RO wT|  (fml] | PACTOR | pwerzuRDEN | DILATANCY
o+ : - — !
200 245 a3 5 040 035 | a3 127 IR [ 10
1.00 ¥ 323 14 0.5 A7 o7 1.7 1703 1604 i
G 5 545 LRE] & .85 .61 .54 11 30,80 2.0 23
7.0 745 7.3 a7 131 0.A0 .40 104 LEEE 51,8 2
|olome | 1od4s | 10 73 145 1.0 105 mEl | 7LG4 14.27 a3
1100 | 1333 | 1215 100 230 1249 179 DE oo 52.5] )
BULK DENSITY 1.E5 WATER TABLE i5
- | e—— - — - — -
ERFECTIY 1
TR | enp | oave | . na | eECTvE | owe CORRECTION | CORRECTED
STRATUM BEFTH | DEPTH | DEPTH | s CORR. — N
{m] [tn) trm - ABDUVEWT |BELOWWT| 4t/m2] | FACTOR | ovERBURGEN mL.u.-rmnl
2.00 295 213 a 4z 0.3 034 13 TR | i
. .
300 345 a7 W DED 0,41 a4 124 | 114 | 1z
“ 1o m— +
BHLE | onon 545 523 | 13 ne7 5% 5 113 2541 EE 2n
H |
T TAS 7| R 131 er | OTh 104 | 03z 756 34
Lk | o10ds 0@ 0 e | 183 La: G oo 7425 A4,53 45
im0 | 1335 | 1343 | 10 | o243 | 127 | 127 082 az.00n 3450 54
EUi.K DENSITY 1.84 WATER TABLE 1325
| i EFFECT|VE 1 i
stont | WD | ave [ HLQ"’“ EWECTVE | ove | CCRRECTION |
STRATLM! BEFTH | DEPTH | DEPTH waLLe T S |  DUWP CORA, | 4 m
[m] femh fmy AROVE WT |BELDWT| WMl | FACTOR | QuERBLRDEN | DILATANCY
200 | 245 | 213 4 | um .41 041 125 | % - 5
300 | 345 | 323 | oso 0,311 n.sn 12 12 j 17
B 5,01 543 533 = 096 066 IL6G 1.0% 144 13.52 20
- »
700 7.45 EET 11 13 | n#3 (R 453z 3016 30
10.00 g 1028 B4 1.z0 108 | Lo | 047 i3 42 49.21 | 49
1a0n | 1323 | 1315 10 142 Lyg | 113 | 94 gueg | osxao | i

submitted By Shyama Pewer (I) Limited.
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Clicnt: Assam Eleetricity Grid Corporation Limited.
Troject: Geotechnical Tnvestigation of “Construction of 400:220 KV, 2 x 500 MV A, 220/132
KY, 2% 160 MVA and 132/33 KV G1S al Rangiu (Kumarikata) along with the Associated
Transmission Lincs with Bay Extension works at Existing 132/33 KV Nalhari GSS (Puckage Gy

BULKDENSITY | 1@z | WATER TABLE 16
START EmD ANG, L EFFEE::EIGW EFFECTIVE | OiYP CORRECTION CORRLLTED
STRATUK DEFTH | DEPTH | DEPTH | - - o CORR. Se— N
{ra] ftnf ki ABDVE IWT |BELGW wWT| (t'm2} | FACraR nuﬁnaunnfmlmmmw
o0 | las | 213 [ 3 R 0,35 2.5 1.2 774 | a
2.0 345 R P 0.60 ¥ 2L 1.2% 11.15_']' 11
BH.E T 528 5.23 an .90 26l 0.51 111 33 30 2015 4
£ 745 7.3 ni 134 o7 0.7a | s T R 1
| -l —— -
| looo | 1045 | 03 | @ 141 135 10% 0,8 T8 4E.70 ey
(o= BNl |
1300 | 1325 | 12T | 1) 243 1.30 1,40 .5l 2100 53,00 54
BLLE SEMSITY 183 WATER TABLE 1.6
staRt | o | oave o EFFEF;::I““ EFFECTINE | Ovp CORRECTION | oo
STRATUM DEFTH | DEPTH | DEPTH 1.:'A.'LIE | | S Y core. | _ y
im] {rn} {rn - AEDVE T |BELOWWT! (WmZ} | FACTOR | QuERBLRDEM | DILATANCY
B ||| L | | L
Lan | 24 223 £ oa | 03 | o3 11 T8 a
200 345 ERE 12 057 D42 odaa | 1 1736 16.18 1%
BH.G 5.00 525 473 5 0.96 05 0,57 113 18.75 1153 2
7.0 745 723 54 131 0 I T R 15 3538 T
H =l R
nan | 104s | 1023 71 1.7 Lol §o1m | 4 7z 4350 ay
1320 | 1375 | 1315 0 100 2,41 125 | 115 0.0 93 11 s4.00 | a4

A2.4 MEASUREMENT OF WATER LLEVEL:

Depta of Level of water was roted when struck in. This is termed as depth of observed warer lovel
below existing ground level {EGL). Dept of standing water level (SWL) below HGL after 24
hours of removal of casing was also noled and shown in the profile. Standing water Tevel was not
cocountered at any Borchole or Trail Pit. However ground water ievel is considered at ground
ieve] [or desipn purnose.

S ke . S

Note: SWIL=Standing Woter Level, FGL=Txisting Ground Level

Bt No. | Depih S'::"c[i.]i::zlu;w ST Completed on
(m) EGL (m) ot
BI-L | 1500 | 200 11.05.2024 12.05.2024
| BH-Z | 1500 | 176 | 100352024 11.052024
BH-3 | 1500 | 170 __‘ 13.05.2024 [6.05.2024
BH4 | 1500 | 230 | 16052024 18.05.2024
BI-5 | 1300 | 210 | 18.65.2024 20,05.2024
BH-6 | 1300 1.50 | 27.05.2024 29.05.2024
BH-7 | 1500 | 225 | 20052024 |  22.05.2004
BIL | 1500 | 160 | 22052024 24.05.2024
BHS | 15.00 1.60 25052024 27.05.2024

.
ad

Submitted By Shyama Power (T} Limited.
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Client: Assam Electricity Grid Corporation Limited.

Project: Gestechnical Investigation of “Construction of 400:220 KV, 2 x 500 MV A, 220132

KV, 2x 160 MVA and 132/33 KV GIS at Rangia (Kumarikata) along with the Assoclated

Transussion Lines with Bay Extension works at Existing 132/33 KV Nalbari GSS (Package G)”
7

A25 ROTARY CORE DRITTING:

Conventional diamend core drilling equipment was used for driiting vertical holes up to specified
depth at cach lecation. Rotary core drilling in rock was carried oul according to 1S 1892-1979,
This drilling technique was tegarded as the mosl salisfactory method of asscssing the character of
rock [omations, which lic at depth below the ground surface. Specimens of rock in the form of
cylindrical cores were recovered from the dnll hole by means of a core barrel. Double barrel
technigue was adepted according o fietd condition. The core barrel was provided al ils lower end
with a detachable shoe ar core hit, which is of diamond. All rotary core bils were of NX {7 3num}
SLzk,

AJDPTABORATORY TESTING:

for proper identification and classification of the sub-surface and for deriving adequate
infirmation regarding its rclevand physical and peotcohmival properties at the site under
investigation, the following laboratory tests were condncted on the seil and rock samples
collecied from the hore holes:

For Soif Samples:

- Girain size analysis {Sieve 23 well as Hydrometer®.
. Liquid Limit & Plastiv Limit.
. Wamrz]l Muoisture Content.

. Specitic Gravity,

. Bulk & Doy Density.

. Triaxial Shear Tes

. Direci Shear Test {DS).

. Chemical Analvaig

. Proctar Denyity

0. CBR

Far Water Sumples:

1. Chetnmival Analyvsis

R

el =7 B

The above mentioned Taboralory lests were done following the testing procedure given in the
relevant parts of IS: 2720 and other relevanl IS codes. Results af all (osts are farnished in
Anncxure of this report,

Submitted By Shyama Power () Limited., B¢
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Client: Assam Electricity Grid Corporation Limited.

Froject;: Geotechnical Investigation of “Construction of 400¢220 KV, 2 x 500 MV A, 2204132

KV, 2x 160 MYA and 132/33 KV GIS at Rangia (Kumankata) along with the Assacialed

Transmission Lines with Bay Exicnsion works at Existing 132/33 KV Nalbari GSS {Package GY”
B

4 4.0 SUBSOIL PROFTLE:

AAD SUBSOIL PROTTLE & ENGINEERTNG PROPERTIES:

41.BH-1:

STRATUM-I:-

The properties of the layer are as follows:

Descriplion:

Ths later consists of Tiem o sill brownish to dark black grey silly claviclayey silt with kankars,

Depth of this layer is 4.50m. Average Tield “N value of this layer is 9. This laver i laying after
EGL and continues upto 4.50m.

submitted By Shyarma Power (1) Limited.

Physical pmpertres | .Eid limit % | 34.60 | | Shear strength
Gravel | % O Flastic Imit | % 20.43 | Type of Test
Sand % G | 1447 | || uu (Triaxial Test)
'St % | %6 | | Bulkdensty | glec| 1.88 i | C kgfcm‘ 030
Clay | % |28 Dry density l'ﬁc" 143 | | @ : I
Classificaticn NMC | %  31.14 Consofidation
| IS Ciassification ML | |sp.Gar. ] 267 M, [mt | 00023
STRATUM-II:-
The properties of the laver are us follows:
Deseription:
This later consists of dense dark grey / bluish grey silty sand with mica. Depth of this layer is
2.50m. Average Ficld “N" value of this layer is 25, This layer is laying atter 4 50m and continues
upr to 7.00m.
Physical properfies | Liquid limit % NF‘  Shear strength
. Gravel %] 3 ‘ ' Plastic limit | % | Type of Test
'Sand % | 75 | [Pl e 5 | | DS (Direct-Shear Test)
' Silt '% | 20 | Bukdensity | gfce| 1.80 | 'C kglem' | 0
| Clay % 2 | | Dry density ‘gicc | 138 (@ B - 28
| Classification | NMC "% 3000 | Consolidation
1S Classification | SM | |Sp.Gr. 286 M, (M [




Client: Assam Electricity Grid Corporation Limited.

Project: Geotechnical Tnvestigation of “Canstruction of 400220 KV, 2 x 500 MV A, 2207132

KV, 2x 160 MVA and 132/33 KV GTS at Ranga (Kumarikata) along with ihe Associated

Transmrssion Lines with Bay Exlension works at Existing 132/33 KV Nalbari GSS (Packuye ()™
g

STRATUN-II:-

The properiies of the laver are ag fullows:

Description:

This later consists of Very dense dark grey bluish grev silty medium 1o coarse sand with mica.
Deplh of tiis layer is 8.00m. Average Field “N” value of this layer is 77. This layer ig Laying after
T8 and conlinues ap to its terminaticn deplh (15.00m)

Physical properties | Liguid limit % | NP | | Shear strength

"Gravel (%[ 4 | iPrastic imt | % | NP | | TypeofTest I
“Sand %| 8 | [Pl | | NP | [DS(DrectShearTesy |
Silt |% | 8 | Bulkdensity |glec| 187 | | C " kglem' a

S w o] (s e o] (o ar [ o
Clay % 7 | | Dry density |gice | 142 | | & i -

| Classification - | NMC T% | 32.00 | Consofidation

IS Classification | SM | | Sp. Gr. [ l2er | (M, et | —— |
4.2. BH-2:

STRATIM-I:-

The praperties of the layer arg as [ollows:

Description:

This later consists of SUff deep brownish te dark bluish grev silty clay ¢ clayey silt with mica,
Depth of this layer is 5.00m. Average Field “N” value of this layer is 4. This layee is laying after
EGL and conlinues up o 5.00m.

Physical properties | | Ligud limit |'% 'ﬁsﬁ'; Shear strength
Gravel % 0 | | Plastic imit | % | 18.55] ["rype of Test '
Sand %| 8 | [Pl | 14.44 | | UU (Triaxial Test)
St |%| 66 | |Bukdensty |gioc| 190 |G |kglem' | 0.2
Clay % | 26 | | Drydensity ' ge’cc_l 144 |@ e I 7
Classification NMC % 13125 | Consolidation
1S Classifioation | ML| [spGr I T286 | M. Tm | 00072 |
/T
Ll wa Q)
i AT
Submitled Ry Shyama Power (D) Limited. AN -NE = f’-;’age 9




Client: Assam Electricity Grid Corporation Limited.

Projeci: Geotechnical Investigation of “Construction of 400220 KV, 2 x 500 MV A, 2207132

EV,2x 160 MVA and 13233 KV GIS al Rangia (Kumarikata) along with ihe Associated

Transmission Lines with Bay Extension works at Existing 132/33 KV Nalbari GSS (Package G
10

STRATUM-II:-

The properties of the laver arc as [ellows:

Description:

This later consists of dense dark grey to bluish grey silty fine sand to medium sand with mica,
Depth of thig luyer 15 5.00m. Average Field “N™ vaiue of this layer is 44. This layer is laving after
5.00m and continues up o 10.00m,

Physical properties Liguid limit % | NP _I Shear strength

Gravel 7% 4 | | Plasticlimi % NP | | Typeof Tes

I— ' " xay ! Ir 1 1 n .

Sand % | 70 Pl | NP | | DS (Direct-Shear Test)

it % | 22 | | Bulk density igfcci 82| [C ['@cm’ I ©
“Clay | %| 4 | |Drydensity ‘gfch 142 | e T 32 |
| Classification | [NMC ' % | 2800 |Consofidation |
— = ]l 4 | |— | - — 4
IS Classification | SM | | Sp. Gr 2.66 M, | MA | e -

=i

STRATLM-IIT:-

The properties of the laver are as follows:

Description:

This luter consists of Vary dense dark prey tc light grev medium to coarse sand with mica &

gravels, Duepla of this layer is 5.00m. Average Tield “N™ value of this layer is 73, This luver is
laying after 10.00m and contimees up e 105 lermination depth §135.90m).

‘Physical properties Ligquid limit % MNP | Shear strength

Gravel I %_i'_ﬂ} | P'astic jimit % | NP ‘ ' Type of Test

' Sand % | 74 PI | NP | | DS (Direct-Shear Test)

j Silt 9% | 15 Bulk density | ga’ci | W._’ c | kgfcm! 0 |
Clay % 1 Dry density gQice | m=em——- J i aF
Classification | NMC Y — I Gmsoﬁd&ﬁc}n '
IS Classification | SM | |§p. Gr. 285 (M, mit | e '

Submitted By Shyama Power (1) Limited.




Clicnt: Assam Elcetricity Grid Corporation Limited.

Project: Geotechnical Trvestigation of “Construction of 400:/220 KV, 2 £ 500 MVA_ 220/132

KV, 2x 100 MVA and 132733 KV GIS at Rangia (Kumarikala) along with the Associuted

Transmission Lines with Bay Extension works at Existing 132/33 KV Nalbari (685 (Package G)™
11

4.2, BH-3:

ETRATUM-I:-

The properties of the layer are as follows:

Deseription:

This later ¢consists of Firm to stff deap brownish to dutk bluish grey siity clay ¢ clayey silt with

mica. Depth of iy Layer is 4.50m, Average Field "N valuc ol (kis laver is 8. This layer is laying
aficr EGL and continues up lo 4.50m.

Physical properties ' Liquid iimit % | 33.56 | | Shear strength

Grave! % | 0 | | Plasticlimi 1% 1935 |Typeof Test

"Sand I—GI‘ 7| [P ’ 1421 | LU (Triaxal Test)

Silt |% | 66 | |Bulkdensity | gicc i 81| |C kglem™ | 031
Clay % 27 | | Drydensity ‘gicc| 148 | [@ = |G
| Classification | NMC % | 2006 | Consolidation

| 18 Classification | ML [S_p.Gr. | | 267} M, mt | 0.0025

STRATUM-II:-

The propertics of the laver are as follows:

Deseription:

This later consists of Medhwn dense te dense dark grey to bluish grey silty tine to medium sand
with mica, Depth of this layer is 5.50m. Average Ficld “N” value of this layer is 37. This layer is
laying after 4.50m and continues up to 10,00,

Physical properties | | Liguid limit Shear strengti -
' Gravel loe 72 Plastic limit "4" | Type e of Test
' Sand % | 8 | [Pl [ | DS (Direct-Shear Test)
Siit %o 10 | Bufk density glec 180 | C kgfcrn C
 Clay '[% a4 | i'm.ensny J gicc | 143 | @ I

" Classifications NMGC "% 2625 | | Consolidation
1S Classificaton | SM | ' Sp. Gr I | 263 ‘

Submiited By Shyama Power (T) Limited.

M,  mt | == |
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Client: Assum Eleetricity Grid Corporation Limited,
Project: Geotechnical Tuvestigation of “Construction of 400/220 KV, 2 % 500 MVA, 220/132
KV, 2 x [60 MVA and 13233 KV GIS at Rangia (Kumacikala) along with the Associaicd
Trapsmission Lines with Bay Extension works al Existing 13233 KV Nalbari GS$-{Package G)”

12

STRATUM-1iL:-

The properties of the layer arc as [ollews:

Description;

This later consists of Very dense dark grey to light grey medium to coarse sand with mica &
praveis. Depth of this layer is 5.00m. Average Field “N™ valug of this layer is 85, This laver is
laying allcr 10.00m and continues up (o its termination depth (15.60m).

| Physical propertiss Liquid imit ~ [% | NP Shear strength

Gravel  [% | 7 | [Plasticlmt | % | NP | |Typeof Test - |
"Sand (% | 87 | [P | P | DS (Direct-Shear Test]
St 1% '}'_5 | Bulk density ' glce | 1.83 C  kglemm | O
Clay EAE Dry density 9foc | — ‘ B |° 35
: Classification L NMC 1% | ——— | | Consofidation
IS Classificatios | SM | | Sp.Gr. 267 | (M, R | e N

4.4. BH-4:
STRATUM-I:-

The properties of the laver arc as fullows:

Description:

This later consists of Soft deep brownish groy silty clay / clayey silt with mica. Depth of this
layer is 3.00m. Average Ticld “N™ value of this laycr is 4. This layer is laying alier EGL and

continues up (o 3.00m.

' Physical preperties
- Gravel % |
| Sand | % |
Silt % |
Clay ‘W
Classification

1S Classffication

' | Liquid limit % |33.40
0 | |Plasticimt  |[% | 1970
5 | [P ‘ 13.70 |
80 Bulk density glec | 1.90
15 ' Dry density gice | 1.50

- NMC | % | 2654
ML | 'Ep. Gr. ‘ 2.66

Shear strength
' Type of Test

| U (Triaxial Test)
|

C ' kglem® | 0.22
'ﬂ : > 1 5

Consofidation
M, [m

Submitied By Shyama Power (T} Limited.
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Client: Assam Elfectricity Grid Corporation Limited.

Project: Gevtechnical Investigation of “Construction of 400/220 KV, 2 x 500 MV A, 220/132
KV, 2 x 160 MVA and 132/33 KV GIS al Rungia (Kumarikata) along with the Associated
Transmission Lines with Bay Extension works at Existing 132/33 KV Nalbari GS8 {Package ()7

13

STHATUM-11;-

‘T'he propertics of the layer are as follows:

Description:

This later consisis of Medium dense to d&nse dark grey silty [oe to medium sand wills mica.
Depth of this layer is 7.00m. Average Field “N” valuc of this layer is 30, This layer is laying after

3.00m and contitiues up to 16.00m,

Physical properties Liquid limit |T W
Gravel  [% | 4 | |Plastclmit | % | NP

Sand | % 76 | | PI EECE
st | % | 18 | |m dersity igf-::c: 182
| Clay % | 2 Dry density lglec | 142
Classfficaton | |NMC % |'2.?.55'
IS Classification | SM | LSpT | | 266 |

STRATUM-II:-

The properiics of the layer arc as [ollows:

Description:

Shaar strength
Type of Test

DS {Direct-Shear Tes?)
C kgfem® |
oL
Consuofication

M T e

This laler congists of Very dense dark grey medium 1o coarse sand with miivz. Depth of this layer
is 3.00m. Average Figld “N™ value of this layer is 86, This layer is laying afler 10.00m and

conlinues up to itg terminalion depth (15.00m).

Physical properties Liguid limit % | NP
[ Grave! l_% | 7 Plastic !W{-% | NP |
; Sand (% @ | Pl | | NP
Sit % 5 | [Bukdensty | gloc| 182
| Clay 1% | U—] ' Dry density Tglcc | 1.48 .
Classificafion NMC % | —
|S Classffication | SP iSp. Gr |~ [ 268 |

| Shear strangth

' Type of Test

| DS {Direct-Shear Test)

i C ' kgiem™ | 0
@ = [ 37

Consolidation N

LREL —

Submittcd By Shyama Power (I) Limited.,




Client: Assam Electricity Grid Corporation Limited.

Praject: (Geotechnical fnvestigation of “Construction of 400/220 KV, 2 x 500 MV A, 220/132

KV, 2 x 160 MVA and 132733 KV (IS at Rangia (Kumarikala) along with the Associated

Transmission Lines with Bay Extension works at Hxisting 132/33 KV Nalba:1 GS8 (Puckage G}
14

4.5, BH-5:
STRATUM-I:-

The properties of the laver are as follows:

Description:

Ty later consists of Medium stiff o sl durk brownish grey silty clay / clayey silt with mca.
Depth of this laver is 3.00m. Average Field “N™ value ol this layer is 3. This layer is laying atter
EGL and continies up io 3.00m.

Ph}sr‘cafpw | Liquid limit .% 135.21! Shear strength - |
Gravel | % G| _ Plastic limit Yo 20.56 | | Type of Test

Sand % | 16 | [P 1485 [UU(Triaxial Test)

Silt %| 70 | | Buikdensity |gec| 187 | | C | kglem® | 024
Clay %[ 20 | ' Dry density I'gicc 147 | [ : 7
| Classification | NMC | % 2745 | Consofidation .
iiS Classification | ML | | Sp. Gr. T [zes M, |m7t | 00021 |

STRATUM-IL:-

The properties of the layer asc as follows

Description:

Thig Jater consists of Medium dense to dense dark grey silly fine 1o medium sand with mica.
Depth of this layer is 2.00m. Avcrage Field “N” value of this layer is 14. This layce is laying alier
3.00m and conlinuss up to 5.040m.

Physical properties | Liquid limit Y% NP | Shear strength
 Gravel %] 3 ' Plastic limit 1% | NP | TypeofTest
Sang BEAEET; Pi | NP | | DS (Direct-Shear Test] |
Sit |% 5 | |Bukdensiy | gicc| 1.77 | C kglom’ 0|
Clay | % | & Drydersity gloc| 147 | | @ | I~ 32 |
Classification - [NMC % 2085 | Consolidation '
15 Classification SM | | Sp. Gr. ' 284 M, | m'ft | —
L}
: . 1
Submitted By Shyama Power (1) Limited, 4 _E, SR Page 14
e _




Client: Assam Filectricity Grid Corporation Limited.

Projeet: Geotechnical Investigation ol “Construction of 400:220 KV, 2 x 500 MV A, 220132

KV, 2 x 160 MVA und 132733 KV (TS at Rangia {(Kumarnikata) along with the Assoeialed

Transmission Lines with Bay Exicnsion works at Existing [32/33 KV Nalbaii 88 {Package G)”

i5

STRATUNM-TI:-

The properties of the laver are as follows;

Description:

This Tater consisls of dense dark grey silty fine to medium sand with mica & gravels. Depth of
this layer is 5.00m. Average Field “N" value of this laver is 38, This layer is layine after 5.00m

and continues up 1o 10.00m.

Physical properties
Gravel Y g
Sand (% 91
Siit %| 3

i 4 —_ i
Clay %J_ 1 |
Classification ' I

IS Classification = SM

ETRATUM-TY:-

| Liquid {imit
Plastic limit
PI -
Bulk density
Ciry density
- NMC

Sp.Gr

']% | NP

Shear strenoth
W S—| S——

1% | NP | Type of Test

I NP | [DS {Direct-Shear Test) B ‘

Tgfcc | 1.8 ' :kgfcm"; 0 |
l'gfcc"' 148 | |3 ] [ 35

| % 2235 Consolidation

| 266 M, |mft | e

The propettics ol the laver are as follows:

Deseriptiom:

This later consists of Very dense dark grey mediwm to coarse sand with mica & gravels, Tepth of
this layer is 5.00m. Average Fietd “N” value of this Liyer is 87. This Tayer is laying fier 10.00m

and continues up to itg temunation depth {15.00m),

Physical properties
Gravel | % | &

| Sand % | o4
Silt %‘}"_ 0
Clay % o
‘Classificafion .

'S Classification | EP_']

Liquid limit
' Plastic limit
| Pl
Bulk dersity

Dry density

MM
Sp. Gr

% | NP Shear strength |
% | NP | | Type of Test |
| I NP ‘ DS (Direct-Shear Test) |
'gf’cci 183 | [C fkga’cmf o '
glcc | ——-- & 1 38
% | —— | | Consolidation |

263 | |Mv [mit

submutted By Shyvama Power (T) Limited.
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Clicat: Assam Electricity Gri? Corporation Limited,

Project: Geotechnical Tuvestipgation of “Conatruction ol 400/220 KV, 2 x 500 MV A, 220132

KY. 2x [60 MVA and 13233 KV GIS at Rangia (Kumarikata) along with the Associated

Trunsmission Lines wilh Bay Extension works al. Exisling 13233 KV Nalbari GSS (I’ackage (7Y
16

4.6. BH-6;

STRATUM-I:-

The properties of the luyer are as follows:

Descriplion:

This later consists of Medium sulf dark brownish grey silly clay ¢ clayey silt with mica, Depth of

this layer is 3.50m. Average Field “N” value of this layer is 8, Thiz layer is laying after T.GT. and
cominues up to 3.50m.

Physical properties | [ Liquid limit % 3485 | Shear strength

(Gravei  [% | 0 | | Plasticlimi '[% 12035 TypeofTest

Sand | % | © | P! ' IM.SU" UU (Triaxial Test)

| St % | 68 Bulk density | g/cc | 1.90 C kg/cm' | C.30
Clay % | 23 | |Drydensity lgfcc 145 | @ I G
| Ciagsification | | NMC ] " | 31.21 | Consoffdaifﬂn _

IS Classificatiart ML Sp. Gr. | 2,67 M, | m 0.0022

STRATUM-TI:-

The propertics of the layer are as fillows;

Drescription:

This later consists of Medium danse dark geey silly fine to medium sand with mica. Depth of this
layer is 3.50m. Average Field “N” value of this layer is 23. This Layer is laying after 3.50m and
continues up to 7.00m.

| Physical properties | ' Liquid limit | % | NP | Shear strength

Grave! [%] 5 ' Plastic limit % | NP ‘ | Type of Test
" Sand % | 83 P 1 NP iaé (Direct-Shear Test)
St % 7 | | Bukdensity |gicc) 184 |G kgiom® | 0
Clay % 5 | Drydensity ‘gicc | 144 | | @ : ™ 32
' Classification | NMC | % | 27.83 | | Consolidation
| — . = I == ! i = —
| IS Classification | SM Sp. Gr. 2.64 ‘ M, |m'ft —_—

Submiitied By Shyama Pewer (T} Limited.




Client: Assam Electricity Grid Corporation Limited.

Project: Geotechrical Investigation of “Construction of 400220 KV, 2 x 500 MV A, 220/132

EV, 2 x 160 MVA and 13233 KV GIS ar Rangia (Kumarikata} along with ihe Associated

Transmission Lines with Bay Extension works at Existing 132/33 KV Nalbari (085 (Package G°
17

STRATUM-II:-

The properties of the layer are as [ollows:

Description:

This later consists of Very dense darle grey medium to coarses sand with mica & gravels. Depth
of this layer is 8.00m. Average Field "N” value of thas layer is 78. This layer is laying aficr 7.00m
and continues up to it termination depth (15 .00m).

' Physical properties | Liguid limit I% | NP iShearstrengt‘h

Gravel % 10 |Piastic limit % | NP | | Typeof Test

Sand % |80 | [Pt " T NP | |DS [Diect-Shear Test)

' Silt % o | [Buk density | glcc| 182 | | C ' kgiem” = 0 |
| Clay 1% o I | Dry density gICE | e | @ i . 36
| Classification | NMC % | ——— | | Consofidation =
IS Classification | SFP | | Sp. Gr. ' 265 | M, |mA | e |
4.7, BH-T:

ETRATUM-I:-

‘The properties of the layer are as follows:

Description:

Thig iater consists of Soft to firm decp brownish grey clay / clayey silt with mica. Depth of this
layer iz 3.00m. Average Fleld “N” value of this layer is 4. This layer is laying after FGL. and
conlinues up to 3 00m.

| Physical properties Ligquid fimit | % i 34.00 Shear strength
Gravel % 9 | | Plastic limit % | 19.00 Type of Test
Sand "%l e | [P I 17500 [GU (Triaxal Tesh B
Silt % 22 | |Bulkdensity |glcc 188 @ C | kglom™ | 022 |
_ Clay % | 20 Ory density | glce  1.50 . 1] | : 1 3 |
Classification NMC % 2523 | | Consofidation
|IS Classification | ML ‘ Sp. Gr | 2.68 ‘ |

M, ‘mt [ coote

Submitied Ry Shyama Power {1} Limited.,




Client: Assam Electricity Grid Corporation Limited.

Project: Geotechnical Investipation of “Construction of 4004220 KV, 2 x 500 MV A, 220/132
EV,2x 160 MVA and 132/33 KV GIS at Rengia (Kumankala) along with the Associated
Transmission Lincs with Bay Extension works at Existing 132/33 KV Nalbari GSS (Package G”

13

—

STRATUM-IIL:-

The properties of the laver are as follows:

Description:

This later consists of Medium dense dark grey siliy [ine to m
layer is 2,001, Average Field “N™ valuc of thas layer is £
conlinues up fo 5.00m,

ediwm sand with mica. Depth of this
This layer is laying after 3.00m and

Physical properties Liquid limit | % NP | Shearstrength
Gravel % | © | Pasticimit |% | NP | |Typeof Jest

' Sand ELS_E_I iPT B NP i PS {Dire?t-srnea_r Test) |
Silt % | 10 | | Bulk density gicc| 180 | (€ kg/om’ 0 ‘
| Clay _T% ™5 ' Dry density ' gice 152 | | B _|°—I 34
Classification 1 INMC 7% 1820 | | Consolidation

IS Classification | SM | | Sp. Gr. 262 M, Tmt ] 1

STRATINM-III:-
The properties of the layer arc as follows:

Description:

This later corsisis of Dense dark grey silly finc 10 medinm sand with mica & gravels. Depth of

this Layer is 5.00m. Average Ficid “N™ value of this layer is
and continues up Lo 10.00m.

34, This layer is laying afler 5.00m

'Wpa:xﬁes‘ |.Liqui{‘.1liT i.% NP | :SheaTﬂ’ength |
Gravel (% | 8 _‘ Plastic limit % NP Type of Test

' Sand % | 891 | P NP DS {Direct-Shear Test}

silt “ % 1 | |Buikdensty |gicc| 182 | |C [kglem™ | ©
Ciay | % | O ‘Drydensity | glec| 133 | @ I~ Y
Classification | NMC "% 1 19.00 | Consofidation |
1S Classification | 8P | |'8p.Gr. | 286 | M. [mt | —

| B c—

Submilled By Shyania Power (I) Limited,




Client: Agsam Clectricity Grid Corporativn Limited,

Project: Gaotechnical Tnvesiigation of “Construction of 400/220 KV, 2 x 500 MV A, 220/132

KV, 2% 160 MV A and 132733 KV GIS al Rangia (Kumarikata} along with the Associated

Transmission Lincs with Bay Extension works al Existing 132/33 KV Nalbari GSS (Fackage ()7
19

STRATIM-1V:-

The properties of the layer are as lollows:

Deseription:

This later consists of Very dense dark gmey medium to coarse sand with mica & gravels, Depth of
thiy layer is 3.00m. Averape Field “N™ value ol this layer is 93. This layer is laying after 10.00m
and continues up to its termination depth {15.00m).

Physical propetiies [ Liguid limit [ 9% |. NP | | Shear strength ]

Grave! |,¢;; g | | Plastic limit % | NP | | Typeof Test |

| Sand 1% ‘ 91 | P NP | | DS (Direct-Shear Test)

'St %! © | |Bukdensty | glcc| 1.85 C  |kglem’ | ©

Clay 1% | 0 | | Drydensity lglec | | | @ B 40

| Classification 1 'NMC % | e | | Consofidation |
2 | S

M, | miit  [——

1S Ciassification SM _Sp Gr

4.8, BII-8:

STRATUM-:-

The propertics of the laver are as follows:

Description:

This later consists of Medium stiff to stiff dark brownish grey to dark grey silty ciay ¢ clayey silt

with mica. Depth of this layer is 5.00m. Average Field “N” valuc of this layver is 8. This iaycr s
laying after EGL and conlmues up to 5.00m,

Physical properties | ['Liquid limit "% | NP Shear strength

 Gravel "% 0 | | Plastic limit % NP ‘Ty’pe of Test

‘Sand % 9 ‘ P . NP | UU({Triaxial Testy
Sit % | 64 | |Bukdensty |go| 1.80 | ¢ Tkglem’ | a3
(Clay | % | 27 | | Drydensity giec | 146 | | @ I

' Classification 1 NIC % }M 'r"(l‘onsoﬁdéﬁon ——
IS Classification | ML ‘ Sp.Gr. | | 2.68 \M\Tﬁ— 0.0023

submitted By Shyama Power {T) Lintited.
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Client: Assam Electricity Grid Corporation Limited.

Project: Geoleclmical Investigation of “Construction of 400/220 KV, 2 3 500 MV A, 220/132

KV, 2 x 160 MVA and 132/33 KV GIS at Rangia (Kumsrikata} along with the Associaicd

Transmussion Lines with Bay T'xtension werks at Existing 132/33 KV Nulbari GSS$ (Package G)”
20

STBATUM-IT:-

The propertics of the laver are as follows:

Description:

This later cansists of Medium dense dark silty fne Lo mediwm sand with mica. Depih of this layer
is 2.00m. Average Field “N” waluc of this layer is 30, This layer is laying after 5.00m and
continues up to 7.00m.

Physical properties | Liquid limit % | NP Shear strength

" Gravel T% 7 | |Plasticlimit % | NP |  Tyoe of Test

Sand T% 83 | P I | NP | | DS {Direct-Shear Test)

| Silt % 8 | |Bukdensity |glcc 183 | C kglem® | @
‘Cla:-,r T% | 2 | |Drydensity gicc| 151 | |@ S T

| Classification . [NMC 1% 21.5{5? Consofidation
‘ISCIa%ific&tiun sM | [spor .| 264 | (M, |mft | — |

STRATUM-ITT:-
‘The propettics of the layer are as follows:

Description:

This jater consists of Very dense dark grey medium to coarse sand with gravels & mica, Tepth of
this layer 15 8.00m. Average Field *“N value of this layer is 77. This layer is laying after 7.00m
and contimues up k0 its werminalion depth {15.00m),

Physical properties " | Liquid limit % | NP Shear sirength

"Gravel %[ 9 | |Pestcimt | % ‘ NP | | Type of Test

.Sand _lﬂf i .F'I | NP | ‘DS{Dirgm-Sheainast} i
Silt 4% 0 Bulk density glcc  1.85 C | kgfem’ ¢
| Clay ~ %] © Dry density gfcc | - @ = 35
Classification NME % = | | Consolidaton

IS Classification | SP | ‘_Sp.Gr I | 2.55] M, |m’ft Jp——

Submitted By Shyama Power (T) Limited.




Client: Assam Eleetricity Grid Corporation Limited.

Projeel: Geotechnival Investigation of “Consiruction of 400/220 KV, 2 x 500 MVA, 220/132

KV, 2 x 160 MVA and 132/33 KV GIS at Rangia (Kumarikata} along with the Aszociaicd

Transmission Lines with Bay Fxtension works at Existing 132733 KV Nalbari GSS (Package G)”
21

4%, Bif-9:

STRATUM-T:-

The propertics of the layer are ag follows;

Description:

This later consists of Medium stittf brownish grey to dark grey silty clay ¢ elavey sill with mica.
Depth ol this layer is 3.00m. Average Field “N” vaiuc ol this layer is 6. This layer is laying afler
EGL and conlioues up to 3.00m.

 Physical properties 1| Liguid limit % | 33.27 | ‘Mﬂgm

Gravel % | 9 Piastic limit % 21.00 | | Type of Test

- Sand % 10 | |Pl | 14227 | UU (Triaxial Test)

Silt % | 88 . |Bulkdensity | gfcc| 180 | | C Tkglem® | 0.20
Clay 1% | 22 | |Diydensity glcc | 147 ‘ o | 4

" Classification _I NWC ‘% 2925 | | Consoldation —
IS Classificaton | ML | | 8p.Gr | 267 | M, | mt 00022

STREATLUM-IT;-

The propertics of the laysr are ag tollaws:

Description:
This later consists of Medium dense dark grev silty [ine (0 medinm sand with mica, Depih of this
iayer 1s 2.00m. Average Ficld “N” value of this layer is 14. This layer is laving after 3.00m and
continues up to 5.00m,

Physical properties Liquid lirit % NP | [ Shear strength

" Gravel "% 4 | Plasticimit _I'W ‘ NP | | Type of Test

| Sand I | 80 | |Pi NP | | DS (Direci-Shear Test}
E %i 10 | Bukdensiy |glcc 178 | |C | kgiem” 0

| Clay ‘%’ 6 | Dry density Igicc| 149 | @ B 31
Classification | | NMC % | 19.65| | Consolidation ]
IS Classification | 8M | | Sp. Gr. __| 2.54 |M i
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Client: Agsam Electricity Grid Corporation Limited.

Project: Geotechnical Tuvestigation of “Construction of 400:220 KV, 2 x 500 MV A, 220132

KV, 2x 60 MVA and 132/33 KV GIS at Rangia (Kumarikata) along with the Associated

Transmission Lines with Bay Exicnsion works at Existing 132/33 KV Nalbari GSS (Package (iy”
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STRATUM-III:-

The properties of the laver are as follows:

Description:

This later consists of Dense dark grey silly [ine w medium sand with mica & gravels. Depth of
this layer is 2. 00m. Average Ficld “N value of this layer i3 25, This layer is laying after 5.00m
and continues up 1o 7.00m.

Physical properties | |ﬂquid limit 1% | NP | | Shear strength

Gravel % | 7 i | Plastic limit % | NP Type of Test i
Sand % a4 ] | PI B NP DS (Direct-Shear Test) |
Silt |% | 6 | |Bukdensty | giec| 181 | [C  lkgom | 0 |
Clay T% | 3 il Dry density ; glec | 1.57 | | & g | 34
Classification NMC % | 20,15 | | Consolidation :
S Classification | SV | [ Sp.Gr (284 | (M [mr [ = |

STRATUM-EY:-

The properties of the layor are as follows:

Deseription:

Thig later consists of Yery dense dark grey silty medium to coarse sand wills mica & pravels.
Depth of this laycr is 8.00m. Average Field “N™ value of this Layer is 75. This layer is laying afler
7.00m and comtinues up to its terainalion depth (15,0001,

ﬁysfcaf proparties _I_iquid_li mit
Gravel [% | 11| | Plastic limit
Sand {"%‘ 39 [P

Sit % | 0 | |Bukdensity
Ciay "% 0 | [Drydensiy
Classification | |NMC

S Classification 5P ‘ Sp. Gr

% ‘ NP | | Shear strength |
Y% NP | | Type of Test

| NP | | DS (Direct-Shear Test} |

| ge’m::: 1.83 ic_ 'l_kgfcnif T~ ¢ |
olcclgl -—— = %) B | 36

[ % m—— Consuﬁn’éﬁon | '

| 266 ]

M, | m'#

Subnutted By Shyama Power (I) Limited.




Clicnt: Assam Eleetricity Grid Corporativn Limited.

Projeet: Geotechnical Investigation of “Construction of 400,220 KV, 2 x 500 MV A, 2204132

KV, 2x 160 MYA and 132733 KV GI5 at Rangia {Kumankata) along with the Associated

Transmission Lines with Bay Exlension works ar Existing 132/33 KV Nalbari GS5 (Package ()
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AS.0: Sumpie Caleniations

[Note: As per boreluy BH-1, BH-6 & BII-8 are alinost simitar in munre. Sa, sample
calfewlation of BH-1 Iy incorporated & bearing capacity of nthor bareloles are shown in tuble
Sformat below]

BH-I

Agaumed foundation size — 3.00 m % 3.00 m

Depih of foundation = 3.00 m,

The founding depth is falling in Stratum-1.

EVALUATION OF STRENGTH AND DEFORMATION PARAMETERS:

Siratum-I:

Ag per Indian Standard 15 6443: 1981
{ For Syanre Footing ){(Width 3.0mX3.0hm) i Depth 3.00m)
Bearing Capacily as per IS 6403:1981 considering 5.00 m depth of foundation
Q™ FFCN s.d e+’ DUNg-1Lsg dyi 105 v B Nyg, d, 1, W]
Where:
q.— Ailowable Bearing Capacity
L= Cohision= 3.0 t'sqm
= Kubmerged density= (-1 1. 88-1= 088 t/m?
Ny—= Bearing capacity tactor, for - 4°[Considering Local Shear Failure], N¢= 1.43
Ny~ Bearing capacily factor, for = 4°|Considering Local Shear Failure|, = (134
N=6.19
5, & 5= Shape comection. s, =128 and 5, =080
dy & d~ Depth correction, Here dy = 100 and 4.~ 1.00
d.=121
iy & i, _Inclination Fagior.= {1- wQ0) =(1-0/90)1 {n = inclination ol the load to the
vertical, in degree) o — 0, | refer @ 15 6403-1981, Cls-5.1.2.3)
W Water table eorrcetion =0.5 (Considering fully submerged condition for design
purporse)
F= TFactor ol salely, considering 3
D= 5,00 metre
3= 3.00 meire
Hence:
G LF[C N, sed. i 1y DUNg-1)s.d, 105, v.B.Ny.s, d, i, W)
= LING*6. 9% 13* 1. 21*% 1+0.88%3%(1 43 1% 1. 2% L00* L.iH 0.5%] 88+
3#0.3440.R% 1 00%1.0%0.5]
—10.32T/Sqm

Sl

se—g YO
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Client: Assam Eleetricity Grid Corporation Limited.

Project: Geotechnical Investigation of “Constroction af 4007220 KV, 2 x 500 MV A, 220/132

KV, 2 x 160 MV A and 132/33 KV (S at Rangia {Kumarikata) along with the Associated

Transmission Lings with Bay Extension works al Existing 132/33 KV Nalbarl G55 {fackage &)
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Settlement Analvsis of Shallow Foundalion
Setilement, 5 = H x my x Ap.
llere,
8= Anticipated Settlement
1= Height of strata= 1.5 B~ L. 3X3.0—4.50 m
v~ Co-efficient of Volume Change= 01023 sgem/Kg = 0.0023sqm
Ap — Incremnent of stress = (3*3* 10,320 (3-2.25)"21 =357 &/ Som
‘Thersfore
S= 45X (L0O023X 3.37 X 1000 — 34 B8mm
The permizsible sctlement is 40 mm
Hence the aliowable bearing capactty of Shallow foundation is 10.32¢/sgm

Avsssumed foundation size = 3.00 m x 3.00 m
Depth of foundation = 500 m.

The founding depth is falling in Stratum-IT.

EVALUATION OF STRENGTH AND DEFORMATION PARAMETERS:
Strainm-II;

As per Indian Standarvd IS 6405: 1981
[ For Sgaure Fooling j{Width .o X3.0m) | Depth S.00m )

Bearing Capacity as per 15 6403: 1981 considering 5.00 m depih of foundation
4= VFICN, s.d, 0.+’ DUNg- 15, d, 0 1 0.5 v B Nvs, d, L W5
Where:
ys= Allowable Bearing Capacity
C= Cohision— 0.00 1/sqm
v'= Rubmerged densin= (v-1)= L &0-1= .80 t/'m?
Ny= Bearnng capacity factor, for @= 28, Ng= 14.72
M= Bearing capacity factor, for 9= 23° Ny— 16.72
N=25.80
2, & &~ Shapc cotreelion. s; — 1.200and s, = 0.80
dq & d,= Depth carrection. Here d, = 1.28 and d,= 1.28
d.—1.55%
i, & i, - Inclination Factor.={1- /907 =(1-0/0=] {u = inclination ol the load lo the
verlical, in degreey =10, [ refer ; 15 6403-1981, Cls- 5.1.2.3]
W= Water table correclion =0.5 {(Considering [ully submerged condition for design
PUIPOSE) :
F=Factor of safety, constdering 3
=300 mctre
B=3.00 metre
Henee:
qQe= VIFTC N sede i+ DUNG- 1).84.04.14+0.5, v B.Nv.5, 0,1, W]
— LA3)|0%25.80%1 . 3%1.S5% 140, 80%5%(14,72-1)%1 2% 1 28%| 0+ 0.5%1.80*
¥ TIF0.BFE 28 1.0%0.5]

=35.80T/Sqm & D‘.-
Submitted By Shyama Power () Limited. b E’J-—.‘.' I'i
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Client: Assam Electricity Grid Corporation Limited.

Project: Geotechnical Iovestigation of “Construction of 400:220 KV, 2 x 500 MV A, 220/132

EV, 2 x 160 MV A and 132/33 KV GIS at Rangia (Kumarikata) along with the Associaled

Transmission Lines with Bay Extension works at Exisiing 132/35 KV Nalbari GS8 (Package (3)
23

Scttlement Analysis of Shallow Foundation

Accordmg Lo IS 8009 (Part 1): 1976 clause 9.4.1, settlement of Toating of pranular soil
for a pressure of 10 MESqn for corrected “N'= 21 05 15.5 mm

Henee, [or 35,80 t'sgm pressure the settlemend will be — 15,5335 .80/10=55.49mm

The permissible scitlement is 40 mm.

Hence the allowable bearing capacily of Shallow foundation is 25.81t'sqm

Assmned foundation size =300 mx 3100 m

Lrenth of foundation = 7,00 .

The founding depth is falling in Stratum-111

EVALUATION OF STRENGTH AND DEFORMATION PARAMETERS:
Scratom-TT1:

As per Indian Standard 15 6403: 1981
{For Sgaure Footing f Width 3.0mX3.0m) (Depch 7,00m )

Dearing Capacity as per 1S 64031981 considenng 7.00 m depth of foundation
4= LF[C.Ng sed, i 4y DANG- s dg ig—0.5. p B Nyv.s, d 1L W'
Where:
44~ Allowabie Bearing Capacity
= Cohision= (L0 1/sqm
v'= Submerged denziy= {v-1= | §7-1— .87 t'm°
Mg= Bearing capacity Dctor, for @ 34", Ng=29.44
My= Bearing capacity factor, for 0= 34", Nv+=41.08
N=42, 16
s, & 5,~ Shape correction, 8;— 1.20 and s, = 0.80
d, & d,— Depth cormection. Here d, — 1 44 and d.= | 44
d.—1.48
iy & 1, _Inciination Factor.— (1- w0y = 1-3/900—1 (i = inclination of the load to the
vertical, in degree), w =0, [ refer : 15 6403-1981, Cls- 5.1.2.3]
W= Water table correction =0.5 {Considering futly submerged condition for design
TPl
Fo Fagtor of salehy, comiidaine 3
D= 0 et
B= 100 mgtre
Henye
= WFICNG sy 5y D NG g d o 0.8 wBi Ny s d, |, W)
= lHEN0"E206= L 3" L 4% 1«0 87" 20 441 =1 2% 44 LU+ 0L5%) KT
1%41.06%0.9%] 44*1 0%0.5)
121 88T Bgm

Submitied By Shyama Power (I) Limited.
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Client: Assam Electricily Grid Corporation Limited.

Project: Geotechnical investigation of “Construction of 400/220 KV, 2 x 500 MV A, 220/132

BV, 2x 160 MV A and [32/33 KV OIS at Rangia (Kumarikata) along with the Associated

Transmission Lines with Bay Fxtension works al Existing 132/33 KV Nalbari G858 {Package (1}
20

Settlement Analysis of Shallow Foundation

According to 18 B009 (Part I): 1976 clause 9.4.1, settlement of footing of granular soil
tor a pressure of 10 Mt'Sqm for corrected *N°'= 36 is 7.5 mm

lHence, for 121 BR 1/sqm pressure the settlement will be = 73X 121 88/10= 91,41 mm:

The permissible settlement is 40 mm.

Henee the aliowable bearing capacity of Shallow foundation is 53.330sqmn

[Noter As per borelvg BH-2, BH-3 & BII-4 ure almost similar In noture. So, sample
ciafculation af BH-2 is incorporated & bearing capacity of other borcholes are showa in table
formuor helow]
BH-2
Assumed foundation size =300 mx 3.60 m
Depth of fonndation = 3,00 1.
he founding depih is Tulling in Strarum-£
EVALUATION OF STRENGTH AND DEFORMATION PARAMETLERS:

Stratum-I:

Ag per Tndian Standard IS 64ik3: 1981
{ For Sgaure Foating )i Width 3.0mX3.0m) (Depth 3.00m)

Bearing Capacity as per [5 6403: 1981 considering 3.00 m depth of foundation
G LF[CNL st B ' DUNg- s, i 105 v BNy dy i, W)
Where: _
tjq— Allowable Bearing Capacity
C— Cohision= 3.2 tisgm
¥ — Submerged density— (-1)= 1.90-1= . 901/m®
MNg= Bearing capacily [actor, for ©= 7°|Considering Loeal Shear Failure], Ng— 1.88
My= Bearing capacity factor, for @= 7°[Considering Local Shear Failure|, Ny (0.71
N=7.16
s, & 5,7 Shape correction, s, — 1.20 and & = 0.80
dy & d,— Depth comrection. Here d, = 1.00 and 4= 1.60
d—123
iq & i, _Inclination Factor={1- @90) =( | -0/90)—1 {t = inclination of the load to the
viertical, in degree);, w =10, [ refer: 15 6403-1981, Cl3- 5.1.2.3]

W= Water table correction 0.5 (Considering fully submerged condition for design
PUIpOsE)
= Factor of salely, considering 3
D=3.00 metre
B— 3.00 metre
llence:
qi= VFIC N sede. i+ D.Ng-1)50.d,d,H0.5. v B Nv.s,d, 1, W7
= VA35.2*7.165 1 3¥ 123511 0.90%3% (1 88 1 1.2%1.00% 1 .0— 0.5%1 90*
IROTIR0EFL00*1.0%0.5]
=13.43T/5%qm

Submitred B_y Shyama Power {[) Limited.




Client: Assam Flectricity Grid Corporation Limited,

Project: Geotechnical [nvestigation of “Construction ol 400220 Kv. 2 x 500 MV A, 220132
RV, 2x [e0 MVA and 132533 KV GIS at Rangia {Kumarikata) along with the Associaled
I'ransmission Lines with Bay Fxtension works al Existing 132733 KV Nalbari (358 (Package ()

27

Setllement Anxlysis of Shallow Foundation
settlement, 8 — 1l x mv x Ap.
Here,
5~ Anticipated Settlernent
H=Height of strata— 1.5 B~ 1 3X3.0=450m
my= Co-ctticient ol Volwne Change= 0.022 sqem/Kg = G002 2zqmit
Ap = Increment of siress = (3*F3* 13430 {(3+2.23Y21 —4.39 1/ Sym
Therelore
S=45X 0.0022X 439 X 100 =43 4| o
The permissible settlement is 40 mm
1lence the allowable bearnig capacily of Shallow foundation is 12.348tsqm

Assumed [oundation sive =3.000m 1 3.00 m

Deplh of [oundation — 5.00 m.

The feunding depth is falling in Stratutn-IL.

EVALUATION OF STRENGTH AND DEFORMATION PARAMETERS:
Stratum-11:

As per Indian Standard IS 6403; 1981
{ For Sgaurc Footing i Width 3.0mX3.0m ) (Depth 5.0Hm)

Bearing Capacity as per 15 6403:1981 considerimg 5.00 m depth of foundation
o LFICN, sode Ao+ DuiNg-1sd 1 6.5 v B Nyg, L W)
Where:
g Allowable Bearing Capacity
C= Cohision= (.00 syt
v'= Submerged density— (y-1}= 1.82-1= { 82¢'m°
M™a= Bearing capacily Lactor, for =327 Ng—23.18
Wy= Bearing capacity tactor, for 0= 327 Ny— 30,22
N =3545
&, & 5,= Shape correction. g — 1.20and s, = 0.80
dg & d= Deptl: correction. Here d, = 1 30 and &= 1 30
d.=1.&0)
iq & 1, - Inclination Factor.= {1 @/00) =( 1-0:90%1 (v = inclination of the load to the
vertical, in degree); o =0, [ refer 1 15 6403-198]1 Cls- 5.1.2.3]
W= Water tzble correction —0.5 {Considening fully submerged condition for design
Purpese)
F= Faclor of salely, considering 3
D= 5.0 metre
B 300 metre
Henee,
Qi VECN, s.de i Ay DNg-1 ks dg iH0.5. v BNy s d 1, W7
= 1A3MOF3540% 1 3% 607 10 B2F5%{ 23 18-1* | 2% 1.30% 1.0+ 0.5%1.82*
3*30.22*0.8*1.530%1.0*0.5]

~61.59T/Sqm o -'-;??X
—ﬁ_ .Q )
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Client: Assam Flectvicity Grid Corporstion Limited.

Project: Geotechnical Invesligation of “Construction of 4004220 KV, 2 x 500 MV A, 2204132

KV, 2 x 160 MV A and 132733 KV GIS at Rangia (Kumarikata) along with the Associated

Transmission Lines with Bay Extension works at Lxisting 132733 KV Nalbant G55 (Package G)
28

Scttlement Analysis of Shallow Fonodation

According o IS 3009 (Part I): 1976 clause 9.4.1, settlement of tooting of granalar soil
for a pressure of ) Mt/Sqm for correeted “N'=31 is §.5 mm

Henee, [or 61.59 Lsqm pressure the settlement will he = 8. 3X6 5%/ 10— 52,.35mm

Tre permissible settlement is 40 mm

Hence the allowable bearing capacity of Shallow loundation is 47.06Lsqm

INote: Ax per barelog, BH-3 & BH-7 gre almost similar In nature. So, sample calculation of
BH-5 is incorporated & bearing capacity of viher boreholes are slhowa in table format belowf
BH.S

Assumed foundation size =300 m < 3.00 m

Depth of foundation — 1,00 m.

The [sunding depth is falling in Stratum-]1.

EVALUATION OF STRENGTH AND DEFOEMATION PARAMETERS:

Stratum-I;

As gier Indian Standard I8 6403: 1981
{ For Sgawre Fooling i{ % idth 3.0mX3.0m} | Depth 1.00m}
Bearing Capacity as per IS 6403:1981 considering 1.00 m depth of foundation
g~ UFICN, s.d, i~ 1N g-1)50.d,. 1405, v B Nvs d, 1, %'
Where:
qu— Allowable Bearing Capacily
C= Cohision= 2.4 t'sqm
¥'= Submerged densily— {v-1)= 1.87-1= (1.37 t'm?
M= Beaning capacity factor, for ¢3= 7 [Considering Local Shear Fuilure], Ng=1.88
M= Bearing capacity factor, for &= 7'[Considering Local Shear Failure], Nv— (.71
MN=7.16
5 & &~ Shape comection. 5, — 1.20 and 5, = 0.E(
d, & d,= Depth correction. Here dg = 1.00 and d = 1.00
d—L1.08
iy & i, - Ingiination Factor.= (1- w/00) =(1-0/%0)~1 { = inclination of the 1oad tw the
vertical, in degres); 0 =10, | rofer 2 1S 6403-1981, Cls- 5.1.2.3]
W — Water 1able comrection —.5 (Considering fully submerged condilion for design
PUrpose )
F= Factor of safety, conzidoring 3
= 1.00 meire
B~ 3. metre
Hence:
g~ VF[C N, sod. iAo' DuNg- s, d i S v BNy s, 4,0, W5
— LN 2A%7 6% L3R LOSH I+ BTHI*{ LLE8-11* 1. 2% 1. 00* 1.0+ 0.5%] 87%
F*0TTE0LE* L0 1.0*05)
=8.62 T/S0m
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Client: Assam Fleetricity Grid Corporalion Limited.

Project: Gooteelinical Tnvestigalion of “Construction of 400/220 KV, 2 x 300 MV A, 220/132

KV, 2 x 160 MVA and 13233 KV (IS at Ranga (Kumarikala) along with the Associated

Transmission Lines with Bay Extension works at Existing 132733 KV Nalbari (G55 (Package G)
AT

Selilemeni Anulysis of Shallow Foundation
Settlement, 5 =H x mv x Ap.
Tlere,
8= Anticipated Settlement
H— Heighi of strata= 1.5 B= 1 5X3.0=4.50m
myv= Co-efficient of Volume Change— 0.021 sqem/Kui — 0,002 1sgmit
Ap = Increment of stress — (3¥3¥8.62)¥{(312.25)°2} — 2.81 t/ Sgimn
Therefore
S=45X 00021X 2 81 X 1000 = 26.60mm
The permmissible selllement 15 40 mm
lience the aflowable bearing capacity of Shallow foundation is 8.62t'sqm

Assumed foundation size =300 m x 3.00 m

Depth of foundation = 3.00 m.

The tourwding depili is [alling in Siratum-11.

EVALUATION OF STRENGTH AND DEFORMATION PARAMETERS:

Stratum-TE:

Az per Indian Standard IS 6403: 1981
( For Sgaure Footingj{'Widch 3.0mX3.0m) (Depth 3.00m)
BGearing Capacity as per IS 6403: 1981 considering?. 00 m depth of foundation
Qe VF[CN, sude i 1y DUNg-1 s dy it v B Nv 8, dy i, W)
Where:
gu— Allowable Beartng Capacity
C— Colusion= 0.00 /sym
7'~ Submerged density= (y- 1= 1.77-1- .77 v
M= Bearing capacity factor, for &= 32% Ng=23.18
Ny= Bearing capacity factor, lor G- 32°, No= 3422
N.=35.449
5y & 5~ Shape cotreclion, 5,= 1.20and s, =0.80
d. & d,= Depth correction. Here d, = 1. 13 and d,= .18
d—1.36
i, & i, - Inclination Factor= (1- a/90) <{1-0/90)—1 (u = incliration of the load to the
verlical, in deyree); o= 0, | refer @ 15 6403-1981, Cl=- 5.1.2.3]
W= Watcr table corroetion 0.5 (Considering fully submerged condition for design
pULpCEe)
F—Faclor of salely, considering 3
=300 metre
B=3.0{0 metre
Henee:
g~ UFJCN, s . d, it TV Ng- £ 80.d 4 +0.5, 7 B Nvs, 1, W]
= V30F35.49% ) 3F1 36% 110 77F3F( 2 08-1)* 1. 2% 18* L0+ (.5*1.77%
I*3022%0.B* [ 18%1.0%0.5]
=316.81 T/Sgm

Setilement Analysis of Shallow Fonndation

Submitted By Shyama Power (I) Limited. I
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Client: Assam Elcetricity Grid Corporation Limited,

Project: Geotechnical Investigalion of “Construction of 400:220 KV, 2 x 500 MY A, 220/132

KV, 2 x 160 MV A and 13233 KV GIS at Rangia {Kumarikata} alone wilh the Associated

Transmission Lines wilh Bay Extension works al Exdsting 132/33 KV Nalbari (G558 (Package (1)
30

According to 15 B00Y {Part T): 1976 clause 9.4, 1, scillement of footing of granular soil
for a prossure of 10 MLIYSgm for corrected *N'— 16 is 19 mm

Hence, for 36.81 t/sqm pressure the settlement will be — 19X36.81/10= 69.%4mm

The permuissible settlement is 40 mm.

Hence the allowable bearing capacity of Shallow foundation is 21_05t/sqm

Assumed toundation siec — 3.00 m x 3.00 m

Depth of foundation = 508 m.

The founding depth is falling in Stratum-III.

EVALUATION OF STRENGTIH AND DEFORMATION PARAMETERS:
Stratum-ITT:

As per Indian Standard 15 6403: 1981
{ For Sganre Footingj{Width 3.0mX3.0m) {Depth 5.00m)|
Bearing Capacity as per IS 6403:1981 considering 5.00 m depth of foundation
q= VFLCN, sed i 1 DNg-1T8,dy i H0S v B Ny, d, 1 W]
Where:
q.~ Allowabie Bearing Capacity
- Cohision= 0.00 tsqm
v Submerged denzity= (v-11= 1.81-1=0.81 /o’
2y= Bearing capacity factor, for 9— 35" MNg= 33.30
Ny~ Bearing capacity factor, for G- 35% Ny 48.03
N=46.12
5, & 5= Shape correction, 5, — 1.200and s, = (.30
d, & d.,= Depth correction. Ilere d; = 1.32 and d,= | .32
d=1.64
iy & 1, _Inclination Factor.— (1- /903 ={ 1-0/90)=1 (x = inclination ol the load 1o the
vorfigal, in degree); w =10, [ refer ; IS 6403-1981, Cls- 5.1.2.3]
W= Water table correction =0.5 (Considering fully subtergzed condition for design
TurpoEes )
F— Factor of safety, considering 3
- 500 meire
3= 3.00 metre
Hence:
= LTTC N s.d: 3.+ DUNg-Ths g i 1005, v B.Nv.s, d, i, W7
= VG 0%46.12% 1 3% 64% [ +0.81%3%(33.30-1*1.2*1.32* 1.0+ 0.5*1.81*
FEJR.03%0.8% 32%1.0*0.5]
=02 02T/Squn

Scttlemcent Analysis of Shallow Forndation

According to IS 009 (Pari I): 1976 cluuse 9.4.1, settlement of footing of gramlar soil
[or a pressure of 10 Mt'Sgm for corrected *N'= 29 i3 9.2 mm

Henee, L 92.021%gm pressure the settlement will be = 9. 2X92 0271 0= 84.66tem

The permissible setttement is 40 mun.

Hence the allowable bearing capacity of Shallow [oundation is 43 481'sqm

— &N
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Clieni: Assam Electricity Grid Corporation Limited.

Project; Geotechoival Investigation of “Construction of 400/220 KV, 2 x 500 MV A, 220/132

KW, 2 x 160 MY A and 132733 KV GIS al Rangia (Kumarikata) along with the Associated

Transmission Lines with Bay Extension works at Existing 13233 KV Nalbari G8S (Package G)
31

BH-%

Assummed Tondation size = 300 m x 3.00 m

Depth of foundation = 100 m.

The founding depih is Lulling in Soatum-1

EVALUATION OF STRENGTH AND DEFORMATION PARAMETERS:
sratum-T:

As per Indian Standard I8 6403: 1951
| For Sgaure Fouting i Widih 3.0mX3.0m) Depth 1.00m)
Bearing Capacily as per 1S 6403:1981 considering 1.00 m depth of foundation
gq= VO N se.de . +v'DUuNg-1hs, d,0,-0.5. v.B.Nv.s, d, i, W)
W here:
o= Allowable Bearing Capacily
= Cohision= 3.0 t'sgm
v — Submersed density= (y-1= 1.90-1— (L590 t/'m?
MNq= Bearing capacity lactor, [or &9+ 4°[Considering Local Shear Failure], ~q— 1.43
M= Bearing capacity factor, for 39— 4°|Considering Local Shear Failure], Ny= 0.34
N6 1Y
55 & s~ Shape correction. s, — 1 20 and s, = 0.80
d, & d.= Depth correction, Here dg— 1.00 and d,= 1.00
d.=1.07
i, & 1, - Tnelinglion Faclor = (1~ w/90) =(1-0"%01 {© = inclination of the load to the
vertical, in degree); @ — 0, [ refer: 15 6403-1981, Cls- 5.1.2.3]
W= Waicr (able cormection =005 (Considering fully submerzed condition for design
puporse )
I= Faclor of salely, considering 3
D= 1.4 metre
R=3.00 mewre
ilence:
(o= LF[C N, seude i+ Du{Ng- s, 3,005 v B Ny s, 4,0, W
= ANIFG 0L 3*LOTRIHDO0* 1401 43-10% 1 2% 1005 1.0+ 0.5%] .90+
303450 8F LLOOFT0#0 5]
=8.89 T/Sqm

Settlement Analyzis of Shallow Foandation

Settlement, 3 =H x mv x Ap.

Here,

5= Anlicipated Settlement

1= Height of strata= 1.5 B— [.5X3.0=4.50m
my= Co-efficient of Volume Change= {.022 sgem/Kg = 0.0022zgm/t

Ap — Increment of stress = (3#3%3.89)/{(53+2.23)"2} — 290t/ S5qm
‘Therefore
S=45X 00021X 290 X 1000 =28 Tdmm
The permissible seulsment is 40 mm

MHence the allowable beating capacity of Shallow foundatien is 8.891'sqm

submitled By Shyama Power (I Limited. = lq__,___r._ e




Client: Assam Electricity Grid Corporation Limiter],

Project: Geotechnical [nvestigation of *Consiruction of 400/220 KV, 2 x 500 MY A, 2204132
KV, 2x [60 MVA and 132/33 KV GIS at Rangia (Kumarikata} along with the Associated
Transmission Lines with Bay Fxiension works al Existing 132/33 KV Nalbari (355 (Package (3)

32

Assumed foundation size — 3.00 m x 3.00

Drzpthof Brundation = 3.00 m.

‘The founding depth is falling in Stratum-IL

EVALUATION OF STRENGTH AND DEFORMATION PARAMETERS:

Stratwn-11:

As per Indian Standard IS 6403: 1941
{ For Sgaure Footing i Width 3.0mX3.0m ) |[lepth 3000
Bearing Capacity as por IS 6403:1981 considering3.00 m depth of foundation
i VELCN, s.de i+ DUNG-1)8,.60.1,40.5. 1.B Ny.s, . i, W]
Where:
go= Allowable Bearing Capacily
C= Cuohision= (.00 tsqm
¥'= Suobmaerged density— {y-1)—=1.78-1=0.78 t/'m?
Ni= Bearing capacity factor, for 0= 3 1"[Considering Local Shear Failure], ~g= 20.63
MNey= Dearing capacily [actor, L @@= 31%|Considering Local Shear Failure|, W= 2599
N =32.87
5y & 5~ duape cotrection. s, = 1.20 and s, — 0780
d, & d,= Denth correction Tlere d,= | 18 and d.— 1,18
d.=1.33
iy & i, - Inclination Factor={1- /907 ={ | -£:900—1 {iz = Inclination of the load to the
vorlical, in degree); o =10, [ vefer : 15 64031981, Cls- 5.1.2.3]
W= Water table correction =0.5 {Considering fully submerged condition for design
PUTPOSE)
F— Factor of safety, considering 3
D— 300 metre
G= 3.0 metre
Hence:
gy= VE[C.NG sede io Hy DUNg-1hs, i, 0.5, r. B Ny.s.d, i, W7
= V3032671 3% 35% L 0.7RF 3% (20.63- )" 1. 2% 1. 18* 1.0+ 0.5*1 . 78*
JFLHO0%) R*T 1851 0*0.5]
~32 60 T/Sqm

Settlement Analysis of Shallow Foundation

According to I3 8009 (Pari I): 1976 clause 9.4.1, settlement of footing of granular soil
for a pressure of 10 Mt'Sgm for corrected ‘W™= 16 i3 19mun

Hence, for 32,60 Vsgm pressure the settlement will be = 19X32.60/ 0= 61.94mm

The permissible settlement is 0 nun,

Hence the allowable bearing capacity of Shallow toundation is 21.05tsqm

Assumed foundation size =300 m % 3.00 m

Depth of foundation = 5.00 m.

The founding depth is tatling in Stratum-111 N
- —_ _—— Y
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Client: Assam Flectricity Grid Corporation Limited.

Project: Geolechuical Investigation of “*Construction of 4004220 KW, 2 % 500 MV A, 2207132

KV, 2x 160 MVA and 132433 KV GIS a1 Rangia (Kumarikata) along with the Associated

Transmizsion Lines with Bay Extension works at Ixisting 132/33 KV Nalbard GS5 (Package G)
33

EVALUATION OF STRENGTH AND DEFORMATION PARAMETERS:
Stratum-111;

As per Indian Standard IS 6403: 19581
L Fur Sgaure Footing ) Width 3.0mX3.0m) (Depth 5,00m)
Bearing Capacity as per IS 6403:1981 considering 5.90 m depth of foundation
qe= VFICNp sed, i+ DUNG-1)5,d, i1 005 v B Ny.s, d, 1 W
Where:
gs= Allowable Bearing Capacity
C={Cohiston—0.00 1Ysgn
¥~ Submereed densily— (-1 1.81-1= 0.81 o
Ny— Bearing capacity factor, for €= 34% Ng= 29 44
Noy= Rearing capacily Duelor, for 3= 347 Ny— 4106
Ne=42.16
5, & 5= Shape corTeclion, 5= 1.20 and s, — 080
d, & d,~ Depth correction. Here d; — L.31 and dy=1.31
d.=1.63
iy & i, - Inclination Factor.— (1 0/90) =(1-0/90)=1 (o = inclination of the load to the
vertical, in deyree);, o= 0, | refer - I8 6405-1981, (1s- 5.1.2.3]
W Water table correetion 0.5 {Considering lully submerged condition for desipn
purpase )
F— Factor of safery. considering 3
D= 5.00 metre
B~ 3.00 metre
Henee:
qu= VTTCMNG so.dg Ao+ ThNg-1 s igt05. . B Nys d, i, W7
— LAMO#42.16%1 3% 1.63%1 - 0.8153%20.44-11% 1 2% 31*1.0— 0.5%1 §1*
F*A106%0.8*% | 31*1.0%0.5]
=70 831/ 5qm

Settlemeni Analysis of Shatlow Foundation

According 1o IS 5009 {Part 1): 1976 clause 241, scttlement of [ooting of granular soil
for a pressure of |0 MU/Sgm for corrected *N"=22 is 12.5 mm

Hence, for 79.83t/5qgm pressure the settiement will be — 1253079 83/10= 99.79%mm

The permissible sctilerment is 40 mum.

Hence the allowabie bearing capacity of Shallow foundation is 32.00t'sqm

Assumed foundation size =300 mx 300 m
Depth of foundation = 7.00 m.
The frunding depth is falling in Stratum-TV

/50
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Client: Assum Electricity Grid Corporation Limited.

Project: Geotechnical Investigation of “Construction ol 400220 KV, 2 x 500 MV A, 220/132

KV, 23 160 MVA and 132733 KV GIS at Rangia (Kumarikata) aleng with e Associaled

Transmission Lines with Bay Bxtension works al Existing 132733 KV Nalbari (8% (Package (i)
34

EVALUATION OF STRENGTH AND DEFORMATION PARAMETERS:

Stratum-IY:

As per Indian Stundard 1S 6403: 1981
{ For Sgaure Footing sy Width 3.0mX3.0m) (Depth 7.0Hhn |
Rearing Capacily as per [S 6403:1981 conzidering 7.00 m depth of foundation
qq™ WFION, sed, i+ DU NG 1) s H0.5. v B Ny.s, dL i W)
Where:
go= Allowable Bearing Capacily
C= Cohision— 0.00 t'sqm
'= Subrocrged denstty={y-17— 1.83-i= 0L.83 t/'m”
Ng— Bearing capacity factor, lor @—36%, Ny=37.73
Nry= Bearing capacity factor, for €= 367, Nv= 5631
N=all a0
5q & %= Shape correction. s, = 1.20and 5, = (.80
d, & d,= Depih correction. Here d, = 1.46 and d,— 1.46
d.=1.91
iy & 1, - Inclinstion Factor.= (1- @/90) —(1-0:40=1 {a = inclination ol the load w the
vertical, in degree); =0, [ refor ; IS £403-1981, Cls- 5.1.2.3]
W= Watcr iable comection =0.5 (Considering fully submerged condition For design
PUTPOSE)
I'=Tactor of salety, considering 3
D= 7.00 metre
B 300 meire
Hence:
qo= VFICN, set e+ DUNg-1 )5, d i H 0S5 p BNy 2, d, 2, W
= LA3FS0.58% 1 3% 91* 1 +0. 832 T*(37.75-1y* 1.2+ 1 46%1.0+ 0.9%1 83*
I*SH 514010405
=154 T8T/5qm

Settlement Analysis of Shallow Foondation

According to BS 8009 (Part T 1976 clavse 9.4.1, selilement of footing of granular soil
Tor a pressure of 10 Mt/'Sqm for corrected *N°= 36 is 7.3 mm

Ience, for 154.78 t/sgm pressure the settlement will be = 73X 154.78/10= 112.99mm
The permissible settlement 1s 40 mm.

I lence the allowable beaniny capacity of Shellow foundation is 34.79t'sqm

Y
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Client: Assam Elcetricity Grid Corporation Limited.
Project: Geotechnical Investigation of “Construction of 400220 KV, 2 x 500 MVA, 220/132
KV, 2 x |60 MVA and 132733 KV (IS al Rangla (Kumarikata) along with the Associaiel
Transmission Lines wilth Bay Extension works at Mxisting 132/33 KV Nalbari G5S (Packaze )

35

50 Summapy of 838C:

Depth ol ' Size of footing Bearing Capacity (1/Sqm) As per 15
BH-NC | footing cousidering for A3 198 and Sculetuent analysis as per 15
considering for | hearing capacity BO09-1976
bearing citleulation | Based on Antigipaled Recommended |
capacity shear failure  settlement Bearmy
calculalion criteris with  {in) capacity with |
FOS —3.00 Lotal
settlement of’
L 1 | 4mm
1.OmX1.0m 9,93 11.19 ' 593 |
T 2.0mX2.0m 5.17 2066 9,17
| w1 30mX30m | 8.89 3004 | 88 |
|  4.0mX4.0m 8.77 39.52 8.77
' | 1OmX1Om | 1185 1335 | 1185 |
| 200m 2.0mX2.0m 10.12 2282 | 1013 |
_ 3. 0mX3.0m i 9.6 | 32.44 ! 9.60
BILI | . 40mX40m | sa1 | a4 | gss
I .0mX | O 13.65 | 15.42 | 13,65
1.00 m 200X20m | 1116 25.14 .16 |
3.0mX3.0m 10.32 34.88 637 |
~ 40mX40m | 996 44.88 3.88 !
400m | i0mXlOm | 1562 176 1562
[ 2.0mX2.0m | 12.2 | 2749 12.20
| 30mX36m | 1L | 3755 1111
 dumX4Om 1051 | 4736 R.58
_lOmXlom | 4385 | 6797 | 2581
500m | 20mX20m | 36.87 57.15 25.81
| 30mX3.0m | 358 5549 25381
| d0mXaom | 3627 5622 2581
1.0mX1.0m S56.7 85.05 26.67
| 2.0mX2.0m 45.53 £8.3 26.66
6.00m 13 GmX3.0m 43.00 | @456 26.67 |
B | 4.0mX4.0m 42.96 64.44 2667 |
| LimX1.0m 17261 | 12428 55.36
700 m 2AmX2 0m 132 | 930 32356
30mX3.0m | 12188 | 8775 5556 |
| | 40mX40m | 11938 85.95 55.56
W ‘ /) “=n
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Client: Assam Electricity Grid Corporation Limited,
Project: Geotechoical Tnvestigation of “Construction ol 400220 KV, 2 x 500 MVA, 2207132
KV, 2 x 160 MV A and 132/33 KV (318 at Rangia {Kumarikata} along with the Associated
Transuuission Lines witlh Bay Extension works al Existing 13253 KV Nalbwi G55 (*ackage G}

36

Depth of Size of footing Bearing Capacity { 175gm} As per 15
BTI-NG | footing considering for 64031981 and Scillement analysis as per IS
considering for | bearing capacity BO0D-1576 .
bearing caleulalion Haszed an Anticipared Reeomuuended
capacity shear Tallure | settfement Bearing
caleulation ctileria with | (mm}j cipacily with
F{xs —3.00 total
settlement of
1 - S mm
1.omX1.0m 12.52 136 | 12.62
2.0mX2.tm 11.52 24.83 11.52
1.00 m  3.0mX3.0m 1131 | 36.56 11.31
4.0mX 4. hn 112 | 48.27 928
1.0mX1.0m 15.17 16.29 I i5.12
200 m 2.0mX2.0m 13.03 28.08 | ~ 13.03
| 3.0mX3.0m 12.32 182 | 1232 |
PH-2 | 4.0m¥4.0m 12.01 51.77 o978 i
1.0mX1.0m 17.72 19.09 1772 |
3.00 m 2.0mX2.0m 1443 | 31 14.43
~ 3.0mX3.0m 1343 | 4341 | 1238
 40m¥40m 1293 55.73 9,28 |
400 m 1imX1.0m 20,22 21.749 20,32
2.0mX2 Hm 1584 | 3414 15.84
3.0mX3.0m 14.44 46.68 12,37
4. ¥4, (i 13.84 59.65 0.28
1.0mX1.0m T6.08 Hd 67 47.06
5.00m 2.0mX2.0m 6338 5187 47.06
3.0mX 3 0m G1.59 | 5235 47.06
4. 0mX 4. (m 62.78 : 53.36 47.06
EOmX1.0m 98.42 83.60 47.06
2.0mX2 . (m 78.501 | 66.73 47.06
6.00 m 2.0mX3.0m 7432 | 6317 a706 |
4.0mX4.0m 74.06 62.95 47.06
| OmX . O 123.38 104,87 47.06
7. m 2.0mX2.m G4 06 i &80T 47 (16
J3.0mX3 0m B7a3 . 474 47,06
__ 4. 0mXx 4. 0m BE.58 | 73.59 47.06
I /09 A/
4 NN o
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Client: Assam Electricity Grid Corporation Limited.
Project: Geotechnical Investigation of “Construction of 400/220 KV, 2 x 500 MV A, 220132
KW, 25 160 MV A and 132733 KV GIS at Rangia (Kemarikata) along with the Associated
Trangimission Lines with Bay Extension works at Existing 132/33 KV Nalbari G8S (PPackage G)
37

| Depth of
BI-NO | fooling

Size of footin [o
constdering for

Hearing Capacily { 1Y5qm) As per I8
64131981 and Settlement analyvsis as per IS

considering for | bearing capacily 3009-1976
bearing calculation Based on Anticipated | Recommended |
capacity shoar [ilure  selllement Bearing
caleulation criteria with  (mm) capacily with
FOS =3.00 total
| settlemnent of
| 40 mm
i 1.0mX 1 Hm 11.5 14.08 11.50
2.0mX2.0m 10.56 2586 10.56
100 m 30mX30m | 10.27 3773 | 10.27
T 40mX4m | 1025 502 5.17
| TOomX10m | 1377 | 168 | 1397 |
2,00 m 2.0mX2.0m 11.83 2897 | 1183 |
~ 3.0mX3.0m 1126 | 4135 | 1085 |
RH-3 1.6mX4.Gm 1097 33.73 817 |
|.omX [.6m 1604 | 19.76 16.14 |
3.00 m 2.6mX2.5m 3.1 | 3208 1310 |
3.0mX3.0m 12.16 4467 1089 |
A4.0m¥4.0m 11.78 57.7 817
400 m 1.0 Dm i8.41 22.54 1541
 2.0mX2.0m 14.37 35.19 1437 |
3.0mX3.0m 13.16 4834 [LBG i
4 0mX4.0m 125 | 6122 8.17
| i.0mX1.0m 6525 | 75.04 | 3478
500m | 20mX20m 5421 | 6234 | 3478
3.0mX3.0m 52.99 60.94 3478
“2.0mX4.0m 53.54 | 6157 3478 |
1.OmX ] .(in R4.06 . uE.67 34.78 |
2.0mX2.0m 67.21 | 77.29 34.78
6.00m 30mX30m | 6351 | 73.04 | 3478
4.0m%4.0m 6371 | 73.27 3478 |
1.0mX1.0m 10548 | 121.3 34.78 |
7.0 m | 2.0mX} 7 0m 8134 53.54 34.TH |
: 3.0m33.0m 75.19 | 86.47 34,78 |
| 4.0mX4.0m 7395 | gs04 | 3478 |
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Client: Assum Edectricity Grid Corporation Limited,
Project: Geotechnical nvestigation ol “Construclion of 400/220 KV, 2 x 500 MYV A, 2204132
BV, 2 5 160 MVA and 132/33 KV (IS at Rangia (Kumarikala) along with the Associated
Transmission Lines with Bay Extension works at Existing 132/33 KV Nalbari GSS (Package G

K

hepth at Siee of footing Bearing Capacity (T.-’Sqm)_;"w per IS
BH-NO | [ooting considering for 6403:198] and Settlement analysis as per 13
aongidenng for | bearing capacity | BDO9- 1576 |
bearing calculalion Bascd on Anticipated Recommendod
Capacily shear failure | senlement Bearing
calculation erileria with | {mm} capacily with
' FOS =3.00 total
selliemenl of
d i mm
10w 1.0m 781 7.65 781
2.0m 2O 7.1% 14.09 7.19
LOC m 3 .(mX3 .0m 7 2057 |  7.00
4.0mX4.0m 6.93 2715 | 693
1.0mX1.0m 938 | 519 | 938
| 2.00m 2.0mX2 Om 8.07 1581 | 8.07
| A 0mN3.0m | 77 22.63 ‘ 7.70 I
BIl-4 4. hoX4.0m 7.5 29,39 7.50
. 1.0mX71.0m 44 88 5¢.1 ! 3200}
3.00m  2.0mX20m 42.53 3310 32.00)
30mX3.0m 4425 3531 3200
4.0mX4.0m 4761 3951 ! 3200
4.00m 1LOmXLom 64.71 8089 | 3200
Z0mX 2 (m 968 7 3200 _
3.0mX3.0m 5716 7145 3200
4.0mX4.0m 59 7375 | 3260
LOmX1.0m 872 109 | 32.00
5.00m 2.0mX2 0m 72.54 G0.638 32.00
3omX30m | 7068 | gk3s | 3200
40mX4.0m | 7162 | 8933 ! 32.00
1OmX1.Um : 11266 | 140.83 32.00
20mX2.0m | 8977 11221 | 32.00
6.00m 3.0mX3.0m | 852 106.5 22.00
. 40mX49m | 8506 | 10633 3200
1.0m 1.0 I 141.7 ! 177.13 32.00
T.00 m 2.0mX2.0m |  10R4% | 1356 | 32.00
3 0mX3{Im | 00.65 123.36 3200 |
4.0mX4.0m 9358 | 123.23 32.00
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Client: Assam Electricity Grid Corporation Limited.
Projeet: Geolechnical Investigation of “Canstruction of 400:220 KV. 2 x 500 MV A, 220/132
FV, 2% 160 MV A and 132/33 KV GIS at Rangia (Kumarikata) along with the Associated
‘Itansmission Lines with Bay Extension works at Fxisting 132/33 KV Nalbard GSS {P’ackage (1)

BI-NG

IRH-5

39

Depth of Size of tooting | Bearing Cupacity (17Sam) As per 18
looling vonsidering for 6403: 1981 and Settlement analysis as per IS
considering for | hearing capaciiy 3005-1976
bearing calcuiation | Basedon | Anticipated | Recommended
capacily shear failure | settlement | Bearing
calculation criteria with | (mim) capacily wilh
FOS =3.00 | total
settlement of
A0 mm .
1.0mX1.0m 556 9.83 956 .
| 2.0mX2.0m 8.75 18 875 |
100m | 30mX3.0m 8.62 26.6 8.62
| 40mXd0m | 855 35.18 255
LomX1.0m | 115 1183 11.50
2.06 m 2.0m¥2.0m [ 9,95 2047 5.95
| 30mX3.0m 9,44 2913 944
40mX4.0m | 923 37.97 9.23
i | 1OmXlom | 37.05 70.4 2003
3.00m | 2.0mX2 . Dm 35.08 f6.65 2105
| 3.0mX3.0m 3681 69.94 21.05
| 40mX40m 35.62 75.28 21.05
4.0 m . 1.0mX | | 3313 100,95 2103
~ 2.0mX2.0m 40,36 89.03 21.03
3.0mX3.0m | 4713 80,50 21.05
4 mXd.0m 49,07 83,23 21.03
1 0mX1.0m 113.92 113.92 41300
5.00m 2.0m3 2 . 0m 94.6 94 6 40004}
3.0mX3.0m L9202 92,02 40,00
_—— 4 X4 Om 3.63 93,63 (.00
1.0mX 1 (m 147.46 147 .46 40.00
2.0m32.0m 117.52 117.52 40.00
600 m 3.0mX3.0m | 11065 110.55 40.00
4. (mX4.0m 110.91 110.91 40.C0
I .OmX 1 (hm 154 .98 154,98 40.00
700 m 2.0mX2.0m 141.69 141 6% A0 .0
3.0mX3.0m 13143 151.45 40.00
| 40mX40m s 120.23 m_u;L .00
i 1
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Client: Assam Electricity Grid Corporation Limited,
Praject: Geotechnical Investigation of “Construction of 400/220 KV, 2 x 300 MVA, 2204132
KV, 2 x Yo MVA and 132/33 KV GIS at Rangia (Kumacihata) along with the Associated
Transmission Lings with Bay Uxtension works al Existing 132733 KV Nalbari G35 (1Package G}
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Depth of Size of fooling - Bearing Capacily ('178qm) As per IS
RHNO | fooling considering for 6103:1981 and Settlerent analysis as per IS
considering for | bearig capacity 3009-157¢6 B
bearing caleulation [Basedon | Anticipaled | Recommended |
capacily shear failure | settlement Bearing
caleulation criteria with | fmm) capacily with
FOF =3.00) total
seitlement of
! A mm |
o | romXiom | 1113 11.99 1113 |
’ o 20mX20m | 10723 7205 | 1023
LU m 3.0mX3i0m | 955 3216 9.95
'___Tﬂm)m.ﬂm 1 5.93 __4‘-12‘3 __! 928 |
P OmX 1. 0m 13.34 14.37 | 13.34
2.00m 20mX20m | 1145 24.7 11.46
REL-6 ' 3.0mX3 .0m _1:]_95: 35.3 10.92
4 OmX4.0m 10.64 £5.86 928
= T LomXlum | 1563 1684 | 1563
3.00m 2.6mX20m | 1269 2735 [2.69
| 30mX30m | 1179 | 3811 1179
. | 40mX40m | 1142 49.22 ~ 5.28
400 m | .0mXI.0m 57.65 _ 8936 15,81
~ 20mX2.tm 5062 | 78.46 3581
3.0mX3.0m 5095 78.66 25.81
B 4.0mX4.0m 5267 | 8led | 2581
1.0mX1.0m 77.84 | 12065 | 2581 |
S500m | 2.0mX20m 6478 | 10041 | 2581
' 3.0mX36m | 629 | 975 | 3581
I  ADwX40m | 6407 | 9931 | 2581
I LomX1.0m | 100.72 156.12 25.51
2.0mX20m | 8028 124.43 25.81
6.00 m 30mX30m | 7594 | 11771 | 2581
== 40mX4.0m | 7562 | 11721 | 25.81
1.0mX 1.0m  M6.17 15132 | 37,14
- 700m 20mX20m | 163.69 | 11508 | 5714
3.0mX3.0m 153.12 107.18 57.14
! 4.0mX4.0m 57.14




Client: Assum Electrieity Grid Corporation Limited.
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| ' Depth of Size of footing Beanng Capacily (1/Sgm) As per 18
BIH-NC | [oling considering for 6403:198] and Settlement analvsis as per 15
considering [or | bearing capacity 3009-1976 .
bearing caleutation Based on Anticipated Eecommended
capacily shear failure | settlement Bearing
calculation I criteriz with | (mm} capacity with
| ‘ FOS =3.00 total
| settlemment of
I —-—— ‘ 1 H0mm |
|1 0mXL.0m 78 | 5.88 7.80
| 2.0mX2.0m 718 | 1266 7.18
0m -1 3 om X3, 0m 6.99 18.45 6.99
40mX40m | 592 | 244 6.92
1.0mX1.0m ' 9.37 826 937
2.00m 20X O | A.08 14,21 . 3.08
| e 30mX30m | 7.69 2034 | 769
4. 0m¥4.0m - .49 2841 | 748
~ 1.OmX1.0m 56.28 1601.9 | 12.50
3.00 m 20mXZ0m 4756 15219 | 1250
3.0mX3.0m 50.08 16026 | 1250
40mX4.0m 5359 | 17149 | 1250
400m | L0mXiOm 72.33 231.46 12,50
2.0mX2.6m 63.84 | 204729 12.50
 3.0mX3.0m 63.98 | 20474 | 1250
| 40mX4.0m 6677 | 213.66 [ 12.30
LOmXT1.0m 134.33 | 183.2 | 3333
5.00 m  20mX2.0m 12722 | 15266 | 3333
30mX3.0m | 12441 | 14939 | 3333
4. 0mX4.0m i 12609 1 151.31 i 3333
~ LOmX1.0m 200.07 1 240.08 |  33.33
20mX2.0m | 1577 18924 | 3333
6.00 m 30mX30m | 14923 | 17908 | 33.33
| 4 m¥4.0m i 14901 17881 | 33.33
LomX1.0m 25131 |  301.57 | 3333
7.00 m | 2.0mX2.0m 19093 | 22912 | 33
| 3.0mX3.0m ‘ 176.9 | 3333
4.0mX4.0m [ 173.3 3333
—_— .
\vm |
) re P
Civit EXP o Checked by [c“‘“m by ol
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Client: Assam Eleetricity Grid Corporation Limited.

Project: Geotechnical Investigation of “Construction of 400:/220 KV, 2 x 500 MY A, 22071532
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BI1-NO

RH-§

| Depth of’

looting
considering for

Size of fooling
comsidering for
bearing capacily

Bearing Capacity {IYhqm) As per 15
6403:1981 and Setilement analysis as per 15
RO0S- 1076

bearing calculation Rasedon  Anficipated Recommendcd |
capueily shear failure  setilemert Buaring
calculation crileria with | (mim) capacity with
[ =3.00 Liskal
settleinent of
_ — — |E Uk 1] |
L.OmX1.0m 11.43 12.94 1149 |
| 20mX20m | 10,56 23,79 1058 |
Bfm o1 30mX30m | 1027 34.71 10.27
| 40mX40m | 1025 46.19 8.88
10mX1.0m | 1377 1551 1377
200m | 20mXigm | 1182 | 2663 11.82
 3.0mX3.0m 11.26 3805 | 1126
4.0mX4 Dm 10.96 49 29 8.88
1.0mX1.0m 16.13 18.17 1613
3.00m 2.0nX2.0m 1309 2949 1309
30mX30m 1215 41.06 11.84
4.0mX4.0m 11.77 53.04  8.88
400m | 10mXi0m 184 2073 | 1840
20mX2.0m | 1435 3233 | 1435
3.0mX3 0m 1305 44,44 11.84
_ 40mX40m | 1249 56.28 8.88
1.0mX 1.0m 5902 739 32.00
500m | 2.0mX2.0m 49,12 | 614 | 3200 |
 3.0mX30m 4784 58 azap
. 40mX40m | 485§ 60.73 . 32.00
1.0m>1.0m | 7628 | 85,35 3200 ‘
20mX2.0m | 60.99 7524 | 3200
6.00 m _30mX30m | 5786 | 7233 | 3200
40mX40m | 5745 | 71.81 . 3200
L lomXLOm | 19375 | 15113 51.28
7.00 m 20mX20m | 14817 | 11557 | 51.%
30mX30m | 13723 | 10704 | 5128
4.0mX4 0m 134.76 111 | 5128

]
l:hechad by | Approvad by

1..Wﬂ Ext U'xi
o s
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Client: Assam Flectricity Grid Corpuoration Limited,

Project: Geoteehnical Investigation ol “Construction of 400220 KV, 2 x 500 M A 2200132
KV, 2 x 160 MVA and 132/33 KV (GIS at Rangia {Kumarikata} along with the Associated
Transmission Lines with Bay Extenston works at Cxisting 132433 KV Nalban G$5 {Package G)

43

H Depih of Sicc ol footing 5 Bc-::arimg_CapacEt}f (T/Sqym}) As per 15
BH-NG | faoting considering [ior &HY5: 193] and Settlement analysis as per 13
considering for  bearing capacity 3009-1976
hearing calculalion Based on Anticipated | Recommended |
capacity ahear failure | scitlument Bearmy
caleulation criteria with | {mm) capacity with |
FOS —1.00 takal
settlemeni. af
— § — Omm
' 1.0mX.0m 9.93 10.7 893 |
| 20mX20m [ 817 | 1976 | 847
1.00 m 3.0mX3.0m | 82.89 .._ 28.74 _E.EE_
| 40mX40m | 878 | 3784 878
C LOmX1.0m 1186 | 1278 1186
2.00m 20mX2.0m | 1013 2183 1013
10mX30m | 961 | 3107 9.61
NH-0 | 40mX4dm | 9.42 406 | 928
C L0mXI1.0m 3283 e402 | 2051
3.00 m 20mX20m 31107 60. 78 L2051
| 2.0mX3.0m 32.6 63.57 | 2051
4.0mX4,0m 34.7 67.67 2051
4.00 m 1L.OmX1.O0m 4517 91.98 2051
2.0mX2.6m 414 80.73 | 2051
‘  3.0mX3.0m 41.83 §1.61 | 2051
_40mX40m | 4346 | 8475 | 2051
| L MOmX1Om 79856 [ 43s4 | 2759
300 m 20mX2.0m | 8229 11932 | 2759
I0mX30m | 79.83 1575 | 2759
. 4.0mX46m | 317 118.47 27.59
1.0mX].Cm 12832 | 186.06 27.59
7 mX2.0m 101.7 147.47 27.59
6.00 m 3.0mX3.0m 96.81 140.37 27.59
- | 4.4 (e . 8613 | 135.39 27.59
_ LOmXMOm | 21869 | i59.64 | 54.80
T00m ! 2.0mX2.0m | 16756 12232 | 34.79
310mX30m | 15478 11299 [ 5479
. — 40mX4.0m | 1§ ey | 5279
W1 v | v
r | H_" VU -
i BT Lonackad vy} Snechad by o g-54 ?\} E#Cé*
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Client: Assam Elcetricity Grid Corporation Limited.

Project: Geotechnical Investigalion of “Construction of 400/220 KV, 2 x 500 MV A, 2207132

KV, 2 x 160 MVA and 13233 KV GIS al Rungta (Kumarikata) along with the Associaled

Transmission Lincs with Bay Extension works at Fxisting 132/33 KV Nalbari (55 (Package G)”
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B) PLATE LOAD TEST
B.1.0 INTRODUCTION:

Assam Hleetricity Gnd Corporation Limsited | has enirusted us o carmy out 1 (one) nas Plate Toud
Tesl [or proposed Sub-Station Complex al Assam . The main nhjective af (his investization is to
estimate the Uliimate Bearing Capacity of the soil. This reporl consists of details of ficld sty
perivmed and the result of the tests,

HANRFDS %% 511 B SLAH

B.LOMETHOD :

A test plate having size 300 mum X 300 mm was vsed as a model of prototype foundation, The
plate was placed at proposed foundation level and subject to incremental loading, Settbement of
each increment of loid was measured and Load Vs Settletoent Curve plotted. The Bearing
Capacity and Settlement of propased shultow foundation were determincd with the help of Load
Vs Settlement Cutve for the test plate. The test conducted as per 1S 18881982,

Proccdure;

1. Rongh Mild Steel plate 300mmX 300 mm square in shape was used in this test, The
proposcd {oumdation area was excavated upto 15300 mm depth. The test plate was seated
at the centre over a fing sand layer of about § mm.

2. The Kentledge wuas constructed by preparing loading platform with ISMB and wooden
platform Sack of gravel, sand and elay were placed over that platform 1o obtain a a total
load of uboot 4.5 tons.

3. Load was applied on the plate by hydraubic jack of 50 ton capacity by reacuon obtained
from Kentledge. Pressure on the jack was recorded from & calibrated pressurc gauge
placed between the jack and hydraulic pump.

4. A seating load of 70 g/sqm was {irst applied and released after somctimes. Loads were
applicd on Lhe test plate in increment of 1/5%, of total estimated saft ioad.

3. At cach loud merement settlement recordings were tecorded at a time intcrval of 1
mimite, 2.5 minntes, 4 minules,5.25 minates, 9 minutes, 16 mimses, Jiomisutes, 36
minutes and | hour by means of displacement Wiﬂ'l dial gauge hawn&lr@fif wht 35 0,01
rmm. The sctilements were recorded with reference to tbe datum bar, f U N 0'1{

L

Submitted By Shyama Power (I} Limited. .f;'.ﬁ -NE -l
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Client: Assam Elecivicity Grid Corporation Limited.

Project: Geolechnical Investigation of “Constraction of 400:220 KV, 2 x 500 MV A 2204132

KV, 2x 160 MY A and 132/33 KV GI5 al Ranya (Kumankata) along wiih the Associated

Trunsmission Lines with Bay Extension works at Existing 132/32 KV Nalbari GS5 (Package GY”
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f.  After noting sctilermnent recondings of 1 hour and when the settlement dropped to a value
less than-0.02mim! mimate the next increment of load was applied

The ad Vs seitlement curve for the test plate were plotted from obtained test data

B.3.0 CALCULATIONS
B.3.1 Bearing Capsicity

From Toad Intensity vs Settlemert Curve:-
ritimate Bearing capacity = 1.95 Kp/em?®
Size of plate= 0.3 m X 0.3 m
Uliimate Bearing capacily = 1.95 Kglem?—19.50 MySgm
Safc Bearing Capacily — 19.50/3=6.50 Mt/Sqm

Thevefore, Safe Bearicg Capacity of 6.50 Mt/Sqm is recommended at a depth
cf 1.5 M depth with Factor of Safety= 3.0

B.3.2 Settlement Analysis

Refer to [5 8009 (Part-I) 1976 (Reallirmed 1993 and 1998) in Amendment No-1,
May 1981 in clause no. $.1.3.

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

Where:

& Settlement of footing in mm

Mp= Bettlement of plate in pun= 7.80 mm for load intensity 2,15 Ke/cm? {from
grapin)

H=Width of footing in metre = 3.0 m

Bp— Width of platc in metre = 0.30 m

{Considering size of {footing 3.0m X 3.0 m)

Hence:
5= 6.99 % 1304030403/ 0.30%(3.0+D 333
=p. Y% * (1.815)"2 mum

=23 10 wvm hence within Permissible limit

Submitted By Shyama Power (1) Limited.
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Client: Assam Eleetricity Grid Corporation Limited.
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Transmission Lines wilth Bay Extension works at Existing 132/33 KV Nalbari GS3 (Package GY”
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Client: Assam Electricity Grid Corporation Limited.

Pruject;: Geotechnical Tnvestigation of “Construction of 400220 KV, 2 x 500 MWVA, 220/132

KV, 2x 160 MVA and 132/33 KV GIS at Rangia (Kumarikalz) along with the Associated

Transmission Lines wilk Bay Extension works wt Existing 13233 KV Nalbari GSS {(Package 3)7
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C) CALIFORNIA BEARING RATIO

The California Bearing Ratin tesl, and penetration test conducted for evaluation of the strength of
sub-grade and bascs [or structures, was carried out by colleeting undistarbed’ remoulded soil
specimens avcording to 15 2720(Tart-16): 1987 from two different Iocations willin the substalion
arca for laboratory test and finding out CBR value

Califorma bearing ratio is the ratio of foree per unil area required to penetrate in to a soil mmss
with a circular plunger of 50mm diamcler at the rate of | 23mm / min.

The Lable given below the standard Toads adopted for a standard material with 100% CBR yvahie
for various penctrations,

| Percentaje of plungerimm) | Standard LoadiKg)
' 25 1370
= L s
7.5 [ 2630
10.0 T
= 125 - T 3600

CBR Test Apparatus:

CBR Test Apparatus Consisting of [.oading machine with capacily of at least 3000 ky and
equipped with @ movable head or base which enables Plunger of 50 mm dia. 1o penetrate ino the
specimen at a rate of 1.25 mm¢ minute,

Submitted By Shvama Power (1) Limited.
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Praoject: Geotechnical Investigation of “Constrection of 400:220 KV, 2 x 500 MV A, 2207132
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Penclration _i Proving | Standard Tested Load | CBR Valuc | Avernge CBR
(Readmg | LoadiKg)  (Kg | (%) | valoe (%)

0.00 T _ 0 | |
as0 | 4 | i |
00 8 : 20 '
1.50 12 _ 30 I
2.00 15| 375 |
250 | 1% | 1370 | 45 3 R
300 | 20 56| st
400 | 23 L | _ |
500 26 2058 65 R
750 30 2630 75 e

L Ipoe 0 32 | 3180 80 |
12.50 14 3600 E |

Hent: Assam Electricity Grid Corporation Limited.
Project: Geotechnical Tnvestigation ol ~“Construction of 400/220 KV, 2 x 500 MV A, 220/132
KV, 2x 160 MVA and 132/33 KV (TS at Rangaa (Kumarikata) along with the Associated
Transmission Lines with Bay Extension works at Existing {32/33 KV Nalburi G35 (Package ()
45

Caleulation
C.BR ={PTP5 X 100

Where, PT = Corrccted test load corresponding fo the chosen penetration from the load
penciration curve.

IS = Standard Inad for ihe same peneteation taken from the table abuve.

D) STANDARD PROCTOR COMPACTION TEST

The Proclor density tast is standard 13 2720(Part-$)-1983 lays down the deterngnation of relation
between the waicr conlent and the dry density of sails.

The soil is compacted into the mould to a certain amonnt of equal layers, sach receiving a number
of biows from 2.6 Kg weighted hammer al « 31 em height. The process is then repealed for
various moisture conlents and dry densities are determined for vach. The eraphical relationship is
then pleiicd to establish the compaction curve.

a) Opiithum Moisture Content — 27,50 %
b} Maximum Dry Density = 1.59 grm/ce

Submitted By Shyama Power (I} Limited.
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Client: Assam Electricity Grid Corporation Limited.

Project: Geotechnical Investigation of “Construction of 400/220 KV_ 2 x 500 MV A, 220¢132

KV, 2 x 160 MVA and 132/33 KV GIS at Rangia (Kumarikata) along with the Associated

Transmission Lines with Bay Exicosion works at Existing 13233 KV Nalbari GSS (Package G)”
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E} D¥YNAMIC CONE PENITRATION TEST:
Apparatus required for DCP ceyis

s A cone [ Size H5mm)

=  Driving rods

*  Drving hewd

* Hoisting cquipment

« A hanmer (made up of mild stec] or cast-iron with a base plate of mild steel weighing
tike.

Procedure:

The imitial readmy on the dynamic cone penctromerer i3 recorded.

-

Then, the dynamic cone peactrometer 1s kept with the cone resting vertically on the
ground whcre the test is to be carried out.
3. Now, the cone is driven inlo the soil by the freefall of hammer of 730 mm each time.
4. Then the number of blow of every | 00mm penetration is reeorded.
5. This process is repeatad uniil when the cone dees not reach the required depth,

Advantages ol Dynamic Cone Penetration Test:

# I'his test does not need a barghole,
»  This st can be performed cuickly =0 that it covers a large arca making il economical.

Disadvantages:

s This icst cannot be performed on cohesive sails ot vory loose cobesionless soil,
« It is not possible to determine the mechanical properties of sail by this test if the soil is ut
& gredl depthoand fiiction along the extenston rod 13 significant.

Factors atfecting INCF test

There i a various factor which affocts this test such as:

v Aliymment of DCEF rods

»  Damaged canc tip

+  Depth of testing

#+  The apex angle of the cone
«  Hammer weight

#  Freelall height of hammer

«  Maisnue confent _%-:r'-'='===-_1
«  Material composition o ‘{)9.1- I ;',P*'*
¢ Iniensily of compaction i s N

Submitted By Shyama Power (T} Limited, l'-};i W8 TCC;\ - .
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Clicnt; Assam Elcctricity Grid Corporalion Limited.
Project: Geotechnical Investigation of “Construction of 400/220 KV, 2 x 500 MV A, 220/132
KV, 2 x 160 MVA and 13233 KV (IS at Rangis (Kumarikata} along with the Associaled
Transmission Lines with Bay Exlension works at Existing [32/33 KV Nalbari G588 {(Package G
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Field Obscrvation Sheet for Dynamic Cone Penetration Test

I MNumbcr of

=i

_ Drepth (M) N“];T:; et Ecemarks Depth ) Blows Remarks
0.30 4 L 1.80 80
0.60 2 810 R6G
0.90 . 7 8.40 33
126 | 3 8.70 65
1.50 5 | 9.00 69
1.80 4 _| 9.30 75 =
219 g | c6p 79
T 240 5 690 | &8
2.70 17 - _| 1020 82 |
3.00 DRE ' 10,50 87 '
336 7 I I 10.80 | a9 '
360 13 11.10 33
300 | 17 1140 | 99 o
420 | 39 7o 108 Rebound |
4.50 T 1200 B
4.80 j 28 1230 | B
T s | 38 12.60 o
L 540 i 3% B 12.90 I
T sm | 39 o L1320
600 ‘ T 1350
| s30 | sn T 13.80
6.60 L 14.10
690 | 73 [ 14,40 |
7.20 61 | ]
7.50 90 15.00 !_ 'I

Note: As per specification Depth termination depth is 15.00m fram Natural ground level.

But here we observed rebound at depth 11.70m hence we terminated the same at 11,70m

Submitted By Shyamas Power {I) Limited.




Client: Assam Electricity Grid Corporation Limited.
Project: Geotéchnical Investigation ol “Conslruction of 4000220 KV, 2 x 500 MV A, 220/132
EV, 2x 160 MV A and 132735 KV GIS at Rangia (Kumankata) along with the Associaled

Transiussion Lines with Bay Exicnsion works at Existing 132/33 KV Nalburi GSS (Package (1)
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BTANDARDTPENFTRATICN TEST VALULS

03 T8 15 20 2% A0 AT A 18 53 T3 60 A% TS N s op 9RO as1 141151 0

1,600 o I [ I T [ o

.60 (v).

740 -

240 ’_‘__,_,-»)
0.0 .

LR \
1020 4 <'

Tenisr o L
1140 - ’ ‘-‘\

F2.on

BETTII {m}

1240
AL
1330
1440 -

500
Plot of Standard Penetradon Tesd Valnes with Depth

Submtted By Shyama Power (T) Limited.




Clicnt: Assam Electricity Grid Corporation Limirted.

Project; Geotechnical Investigation of “Construction of 400/220 KV, 2 x 500 MV A, 220/132

KV, 2 x 160 MVA and 132733 KV GiS at Rangia (Kumarikata) alony with the Associated
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Fy CHEMICAL TESTS
Chenticul tests were performed on soil and water samples for determining the pTT value, Sulpkate,
Chloride content ete, The resulis are given n a tabular form below:

F.1 Chemical Test on Water Sample
Bore Hole No- BH-04
Atdepth 2.30m

Fhysical Test Findinps:

1. Colour-Colourless 2.0xdour-Agrecable
Chemical Test Findings: _ P— =

SL Test Pararneters Test Method Unit | Result
™NO |

) | pH value [S: 3025(Part1 111985

Reaffirmed 2012 6.20
i conductivity at 25°C 133331_?:;1:“"2; ;;33 i LSiem 2340
. Chloride as C'L Isaiiﬁﬁﬁ{}m; & mel 3]
+ | iwasno, | SBEamims T T
5 Turbidity Elis e B NTU 89,50 |
6 Urganic matter IS:SI]ES(Part—AI?}:l_EJfoI | mg/1 | 150.0

Minimum detection limit: (i Nitrate: 1.0mg/]

Submitted By Shyama Pawer (T} Limited,




Client: Assam Electricity Grid Corporation Limited.

Project: Geoleclnica! Investigation of “Construction of 400:220 KV, 2 x 500 MVA, 220:132
EV,2x 160 MV A and [32/33 KV GIS at Rangia (Kumarikala) along with the Associated
Transmission Lines with Bay Extension works at Existing 13233 KV Nalbar{ GSS (Package &)
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Bore Hole No- BE-O6
At depth -] .50m
Physical Test Findings:
1. Colour-Colourless 2.0dour-Agrecahble
_Chemical Test Findings: = _— o
sSL Test Parameters Test Method Unit Result
LNO | | ~
’ |
] T18: 3025(T"art1 1):1943
| 1 | pH value Reaffirmed 2012 | 635
} T — 1 1
. I18: 3025{Part14):2013
3 - 5 o X .
| 2 conductivity al 25°C Reaffirmed 2006 1Sicm 210
| — : ——— . S S
o | TRA025(Part-32): 1988 :
3 Chlotide as CL Reatfirmed 2009 mgl as
. 15:3025(Pact-34). 1988 B
4 Nitrate as N, | Realfirmed 2009 mgll 21
o | 18:3025(Part-10):1984 . .\
5 Turbidity RealRrmed 2012 T | a0.20
O Orpanic matter T8:3025( Part-471: 1954 | mgl 190.0

Minimum detection limig: (i) Nitrate: 1.thmg/]

sSubmitted By Shyama Pewer (I} Limited.
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Project: Geotechnical Investigation of “Construction of 400220 KV, 2 x 500 MVA, 220/132
KV, 2x 160 MVA and 132/33 KV GIS at Rangia (Kumazikata) along with the Associated
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F.2 Chemiecal Test on Sail Sample
Bore Hole No- BH-01
At depih 1.00-1.45m
SL | ‘'Iest Parameters | ~ Test Method Tnit Result |
NO [ -
| pH valuc 15:2720{ Part-26%:1987 ... 260
Organig . o . -
2 Matter(OM) IS:2720(Part-22}:1972 Vo 0.27
‘ 3 ‘ Caleium carbonate 15:2720(Parl-23):1976 % 18.05
fracos)
I d | Sulphate(5{),) 1S 2720 Parc-27): 197 mg'kg 570
- !
5 Sulphate(50), ) I3:2720{Purt-27y: 1977 mglkg 8.65
6 Chloride 15:3025{Part-32):198% % 0.020
Salinity as .
7 Conducrivity 15:14767-2000 ms 1.55
SOP Now EVE/SOP/N525 As
per ICAR 2011 [ Departiment
% Mitrate of Agmiculture & cooperation | gk 0.65
Ministry of Agriculture, Govt,
of India}
i
AL

Submitted By Shyama Power (Tj Limited.
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Project: Geolechmeal Investigaton of “Construction of 400:2220 KV, 2 x 500 MV A, 2207132
KV, 2= 160 MVA and 132/33 KV GIS at Rangia (Kumearikata) along with the Associaled
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Bore [1ole No- BH-06
At depth —4.00-4.45m
| 8L | Test Parameters | Test Method it Result
| NG
1 nH value [5:2720{Part-26): 1987 ... 2849
Clrgremic o . . -
2 Matter (M 5 1527200 Par-223:1972 s B335
3 || lkumibana 15:27204Perl-23}: 1976 " i9.i5
foeng )
4 Sulphate(S0):1} T5: 27200 Part-27): 1977 mg'kg I 375
5 Sulphate{50, } TS 27N Pary-27}1 1077 gk 8935
f Chlaride [5:3025{Purt-37 1 1988 %% 0025
7 Sainity as 18:14767-2000 ms 168
I Conductivity ' '
| ¥ + i i
| SOP No: RVB/SOPAS25 As
per [CAR 2811 { Department
8 Nitrate of Agricultnre & cdoperarion . megike 055
| hinistry of Agrniculture, {rovt.
of India) |

Chemical test was carried out on a soil and water samples to determine the plIl value, Sulphate
and Chloride. It iz scen that e values are within penmissiole lhnits (as per 15: 456-2000) and so
1o special cement will be required for foundation concrete. Either Ordinary Portdand cement

or Portland slag cement or Portband Pozrolana cement can be used for concreting,

Submitted By Shyamia Power (1) Limited. Page 56
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&} USE OF PILE FOUNDATION:

Bored casl io-situ piles are peeferred due to typical geological formatiom, availability of
consiruclion agencies; case af conatruction and less sound pollution.
While caleulating the pile capacily, kol us gssume that,

#) Cul ol level 15 at 2.0 m

by Pile capacities shall be ascertained by approved metliod

(IS 2911 {Part 1/Sec 2:2010),
¢)  Assumid Grade of Concrete — M25
dy Txameter of pile used — 300mn.

Sample Calculation of Safe Vertical Pile Capacity arcund BH-1{As per IS
2911 {Part 1/Sec 2) : 2010

Pilc cmbedment depth = 14 m.
Diameter o pite = 300 mm.

Sample vertical pile capacily has beon cstimated considering average layer siratification
as per Sub- Soil Protile Clause 4.1 in the Report

Design Strenagth Parameters:

STRATUM-I

Comsidering the lab result and subsoil condition,
Use design ¢ — 3.0 t/m® and @ = &°.

Submerged Densiny=(+88

Also use, o — 1.0(As C- 3.6 t‘'m™)

Length of shall— 2.50 m{As Cut off length = 2.5m)
STRATUM-II

Considering the lab result and subsail condition,
Use design ¢ = 0 t/m2 and © = 287,

Submerged Density—(0.80

Alsouse, Ki= 1.0 (As D =287

Iength of shaft=2.50 m

S T -
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STRATUM-II

Comsidering the lab result and subsoil condition,
Use design ¢ — 0 4m2 und & = 347,
Submerged Density—0.87
Alsouse, Ki=12 (As ©=349)
length of shafi= 7.00 m

The ultimate vertical pile capacity ol bored cast in situ RCC pile in sofl may be cstimated
using the formula as given below:

Qu = { K x Py x 1and, x A, + CuxNXaxD 4F+ axC oxmxDxLL,
Mote :-
K- x Pry x tané: x Ay is the skin thictional resistance to steatum-17 { Refl. 1
6.3.1.1, and 6.3.2 Annex-B-1 puge 10 of IS 2911 (Part- 1/sec-2): 2010 (Granular Soil)
CaxNXax1¥/4E, [s cad bearin ol Stratum-11U { Bef. CT 6301, and 6.3.2
Annex-13-8 papc 13 of IS 2911 {Part- | /sec-2): 2010 (Pitc in sofl! weathered reck)
axCoxnxBxXL/F, is end bearing of Stratum-11i { Ref. G 6.3.1.0 , and 6.3.2
Anncx-B-8 page 13 ol I8 2910 | (T'art-1/sec-2}: 2010 (Pile ir sol/ weathered rock)

where, Q, — Ullimale vertical joad carrving capacity o RCC bored pile,

K; = Co-cfficient of earth pressure in i" layer,
Pri = Mean effective overburden pressure ol jib laver,
8, = Angle of wall friction beiween pile and soil for the i™ layer.

Asi = Surface avea of pile shaftin i layer =z x D x I.

(= 8hear strength of rock below the base of pile

N, — Beuring capacity factor takcn as 9

D= Dia of pilc in meter

Fs— Factor safety taken 3

o = 0.9 (recommendad valus)

Cie = Aveorape shear strength of rock in the socketed length pile

. —TLength of pile in respective stratum,
/ﬁ:?fa
I/ f.} W
-" 3 .l #
Submitted By Shyama Power (1) Limited. | 8 LR, D =
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Client: Assam Electricity Grid Corporation Limited.
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Calculation of Safe Skin Frictional Resistance:

stratum-I: [Layer 0 m depth to -4.50 m depth

i ote Pile embedded 14 m and cul oul level 2.0m below the existing G.L)
ai= 1.0
Effective thickness = 2.5 m,
Cus— 3.0Um?, {Ave. valuc has been taken for calculation)
As=7 x 0.3x2.5 - 2.36 m°,
Where, 7 = 0.3 m. and Shall length = 2.5m.
Ultimale Skin Frictional Resistance = {1.0x3.0x2.36)=7.07 t
Permissible skin friction rexistance— 7.07/3=2.36 1

stratim-l . (Lasver -4 50 m depth to -7.00 m depth)

Ki— 1.0

§=28°

Eftcetive thickness= 2.5 m

As=m x 0.3x2.5 - 2.36m"

Pdi= (G.88x2.5-0.5%0.8x2.5)=3.20t/m*

[timate Skin Urictional Resistance — (1.0x3.20xtan28%x 2.36 = 4.01 t.
Perinissible skin Fiction resistance= 4.01/3= 1 34t

stratum-11t : {T.aver -7.00 m depth to -14.00 m depth)

Ki=1.2

¢= 34°

Liffective thickness= 7.00 m

As—mx 1337 =659 m*

Pdi= (2.5x0.88+2.5x0.8+0.5x7x0.87)~ 7.23 t'm”

{ltimate Skin L'rictional Resistance = {1.2x7.23xan34%)%6.59=38.671.
Permissible skin friction resistance= 38.67/3= 12891

Cafcufation of Safe End Bearing Resistance:

Ap—3.14 1 (0.3)%4 = 0.07 Im”,
¢= Angle of internal [Hetion al the base ol the pile = 34°

N~ Brean‘ngr capacity factor taken as 9 /;,\:;_:\E‘\

L — Dia ol pile = (1.3 meter '-HD&

I', = Iactor of satcty taken 3 c?,. 2 ?3 e
Submitted By Shyama Power (1) Limited. e
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Ny= Bearing Capactty Factors = 41.06

N~ Bearing Capacity Factors — 46.00

Pd= Lffcetive overburden pressurc at Pile tip (Restrited to 20D— (20x0.3)m=
£.00m

Hence, Pd= (D.88x2.51 0.8x2.5+0.87x1) vm® = 5.07 v/m"

Liltimale Lind Bearing Resistance - .07 1x
{0.5%0.3%0.87x41 .06-5.05x46.00)t/m’=16.86 t/m

Sale End Bearing Resistance = 16.86/3 Um® —5.62 t/m”

Sale verlical capacity of Pile = (5.624+12.89 13442 363t =22.201
Recommended vertical eapacity of the Pile=22t

Calenlation of Uslik capacity of pile:

Sale uplift capacity of pile =8.26
Recommended uplift capacity of pile=8 ¢

Bored cast in-situ piles arc prelerred due to typical gcolegical lrmation, availability of
construclion agencies; ease of construction and less sound pollution.
While caleulaling the pile capacity, let us assume ithan,

a) Cutofflevelisar 2.0 m

by Pile capacities shall be ascertained by approved method (18 2911 fPari 1/Sec

232610y,
¢) Assumed Grade of Concrete = M235
d) Lrametcr of pile used = 300mm.

Sample Calculation of Safe Vertical Pile Capacity around BH-1[As per IS
2911 (Part 1/8ec 2) : 2010]

Pile embedment depth = 14 m.

Dhiameter of pile = 530 mun.

Sampie verlical pile capacity has been estimated congidering average layer stratification
as per Sub- Soil Profile Clause 4.1 in the Report

Submitled By Shyama Pawer (T) Limited. e ETLUNN:
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Client: Assam Flectricity Grid Corporation Limited.

Project: Geotechnical Tnvestigation of “Construction of 400:220 KV, 2 x 500 MV A, 2204132

KY, 2x 160 MWA and 132733 KV CI8 at Rangia (Kumankata) along with the Associated

Transmission Lines with Bay Extension warks al Existing 132/33 KV Nalbur G54 {Packase G}
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Desfgn Strength Parameters:
STRATUM-I

Comsidering the lab resuli and subsoil condition,
Use design ¢ = 3.0 t/m” and @ = 6°.

Submerged Density—0.88
Also use, o= 1.0{As C=3.0 t/m*}

Length of shaft="2.50 m{As Cut off length = 2.5m)
STRATUR-||

Congidering the lab result and subsoil condition,
Tse design ¢ = 0 U'm2 and @ — 28
Submerged Density=0.80
Alsouse, Ki= 1.0 (As & =287
Length of shaft=2.50 m

STRATUM-IF

Considering the fab result and subsoil condition,
Use design ¢ — 0 U'm2 and @ = 34,
Submerged Density=0.87
Alsouse, Ki— 1.2 (4s @ —34%)
Length of shaft=7.00 m

The ultimale vertical pile capacity of bored cast in situ RCC pifc in soil may be estimated
using the formula as given below:

Qu = LK x Py x tand; x Ag)ls + CuxNXraDFA+ axCuoxmxDELA,
haote :-
K x P x tand; X Ay is the skin [rvictional resistance to stratum-1T { Ref, Cl
6310, and 6.3.2 Annex-B-1 page 10 0f 15 2911 (Parl-1/sec-2): 2010 (Granular Soil)
CoxNXmxBY4F, 1y end bearing of Stratum-IN { Rel. C163.1.1 , and 6.3.2
Annex-B-8 page 13 of IS 2911 (Part-i/sec-2): 2010 (Pile in soft/ weathered rock)
axCaxnsiBx1/F, is end bearing of Stratum-I11T({ Ref, C16.3.1.1 , and 6.3.2
Annex-B-8 page 13 ol TS5 2911 (Part-1/sec-2): 2010 {Pile in sollf weathered reck)

Submitted By Shyama Poswer {I) Limited, Pyt Sl
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wiere, (3, = Ultimale vertical load carrying capacily o RCC bored pile,

Ki = Co-efficient of carth pressure in i layer,
Pui = Meant elfective overburden pressure of i layer,
B = Angle of wall friction between pile and soil for the i™ layer.

Ay — Surlace grea of pile shatt in e layer=nxDxL

{a = Shear strength of rock below the basc of pite

N, — Bearing capacity factor takcn as 9

I3 = Dia of pile in meler

F.= Factor safety taken 3

o = 0.9 {recommended value)

Ci = Average shear strergth of rock in the socketed fength pile
L = Length of pile in respective stratum,

Calculation of Safe Skin Frictional Resistance;

Stratum-I: (Layer 0 m degith 1o -4,50 m depth )
(Mote Pile embedded 14 m and cut oul level 2.0m below the existing G.L)
ai= 1.0
Effective thickness = 2.5 m.
Cus= 3.0tm%, {Avg. value has been taken for calculation)
Ay=ma 0.5x2.5 =39 m’.
Where, D = 0.5 m. and Shaft length = 2.5m.
Ultimate Skin Urictional Resistance ={1.0x3.0x3.93)=11.78 1t
.Permissibie skin friction resistance= 11.78/3- 3.93 ¢

stratum-1T : {Laser -4.50 m depth to -7.00 m depth |

Ki= 1.0

§= 28°

Effective thickness= 2.3 m

As= 5 {.5x2.5 — 3.93m’

Pdi= {0.88x2.5+0.5x0.8x2.5)—3.200/m’

TThtimate Skin rictional Resistance = {1.0%53 20x1an28%)x 3.93 = 6.68 .
Permizsible skin [mctiom resislance= 6.03/3— 2.23t

Submilted By Shyama Power (I} Limited, Ml
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Stralum-TIT ; (Layer -7.00 m depth to -14.00 m depth)

Ki—1.2

§= 34°

FEffective thickness= 7.00 m

As=rx 0.5x7 - 10.99 ny”

Puli— (2,520 88+2 . 5%0. 80,35 7x0L.87 = 7.25 m”

Ultimate Skin Frictional Resistance = (1.2x7.25x1an34°)x 10.99=64 451
Permissiblc skin friction resistance= 64.45/3=2148 L

Calcutation of Safe End Bearing Resistance:

Ay~ 304 x (0.5)%4 = 0.196m",

o= Angle of internal friction at the basc ol e pile — 34°

N, — Bearing capacity faclor taken as 9

[y = Diz ol pile = 0.5 meter

F; = Factor of safety taken 3

Ny= Bearing Capacity Factors =41.06

Ny= Bearing Capacity Factors — 46.00

Pd= Effcciive overburden pressure at Pile tip (Restrited tc 20D= (20x0.5)m=
10.0Gm

Hence, Pd= (0.88x2.5+ 0.8x2.51 ¢.87x5) t/m” = 8.55 tm®

Ultimate Lind Bearing Resistance = {.196x
(0.5x0.5%0.8754 1 .06=5.05x46.000/m —78.94 t/m”

Safe Fnd Bearing Resistance = 78.94/3 vim® =26.31 t/m”
Safe vertical capacity of Pile = (26.31+21 48+2.23 -3 93t =33.95 t
Recommended vertical capacity of the Pile =53 t
Colciiation of Lplil capacin of pile:
Safe uplitt capacity of pile =13.82
Recommended nplift capacity of pile = 13 ¢

SRR

Q
Submitled By Shyama Power (T) Limited. e ::-_’é\




Client: Assam Eleciricity Grid Corporation Limited.
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Bored cast in-situ piles are preferred due to typical geological formation, availability of
comslruction agencics; case of construction and less sound polludon.
While calceulating the pile capacity, lel us assume that,

wy Cut off level isat 2.0 m

by Thle capacities shall be ascerained by approved methed (T8 2911 (Pait 1/5cc

2):2010).
¢} Assumed Grade of Concrete = W25
dy Diamcter ol pile used — 400mm.

Sample Calculation of Safe Vertical Pile Capacity around BH-7[As per IS
2911 (Part 1/Sec 2} : 2010]

Pile embedment depth = 14 m.

Digmeter of pile = 400 mm.

Sample vertical pile capacity has been estimaled considering average layer stratification
as per Sub- Soil Prolile Clause 4.1 in the Report

Desfgn Strenath Parameters.
STRATUM-I
Considering the lab result and subsoil cendition,
Use design ¢ = 2.2 t/m* and & = 5",
Submerged Density — 0.88gm/cc
Alsouse, o= 1.0{As C=2.2 t'm°)
Tength of shaft= 1.00 m {As Cut off length = 2m)

STRATUM-|I

Considering the lab result and subsoil condition,
use design ¢ — O 1/m2 and 4 = 349,
Submerged Density = 0.80mm/cc
Alsouse, Ki — 1.2 (As @ —=34%)
Length ol shali— 2.00 m

Submitted By Shyama Power (T) imited. ey e
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STRATUM-III

Considering the lab result and subsoil condition,
Use design ¢ = Ht/m2 and P — 37°.
Submerged Density = (L82gm/ice
Alsouse, Ki= 1.4 (As @ =37%)
Length ol shaft— 5.00 m

STRATUM-IV

Considering the lab result and subsoil eondition,
Tlse design ¢ =0 t/m2 and © = 40",

Submerged Density = 3.85gm/ce

Also use, Ki=1.5{As D =40

Length ol shali=4.00m

‘The ultimate vertical pile capacity of bored cast in situ RCC pile in soil may be cstimated
using the formula as given below:

Qu = [KixPpixtand; x Ay)F, + CoxNXns D idF o+ axCoxmeDxliF,
MNoe -
K% Py x tand; x Ag; is the skin frictional resistance o stratum-il { Ref. CI
6.3.1.1 . and 6.3.2 Annex-B-1 page 10 0f TS 2811 (Part-1/sce-2): 2010 {Granular Soil)
CoaxN Xmx 37741, is end bearing of Stratum-TTT { Ref, C16.3.1.1 , and 6.3.2
Anncx-B-8 page 13 ol' 1S 2911 (Part-1sec-2): 2010 (Pile in soft! weathered rock)
oxC pxmx B3l is end bearing of Straum-TTT { Ref, C1 6.3.1.1 , and 6.3.2
Annex-B-8 page 13 ol TS 2911 (Part-1/sec-2): 2010 (Pile in soft! weathered rock)

where, (= [Hlimate vertical load carrying capacity of RCC bored pile,

K; =Co-cfficient of earth pressure in i layer,
Ppi — Mesn effective averburden pressure of i laver.
& — Angle of wall riction between pile and soil for the 1" laver.

A, = Surface area of pile shaft in & layer=axDxL

. — Shear strength of rock below the base of pile

.. = Bearing capacity factor takon as

> = 13ia of pile in meter

F; = Facior salely taken 3

¢ = 0.9 {rccommended valuc)

Submiited By Shyama Power (T Limited, B o
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sz = Average shear strength of rock in the socketed Jength pile
L = tength of pile in respective stralum,

Cafculation of Safe Skin Frictional Resistance:

Stratum-1: (Laver 2 m depth o -3.00 m depth)
ai— .0
Hffective thickness — | m.
Clus= 2, 2/m°,
A, =1 x 0.4x1 =1 26 o,
Where, D = 0.4 m. and Shall length =1.0m.
ltimate Skin Frictional Resistance = (1.0x2.2x1.26)=2.76 t
Permissible skin frictiom resislange= 2. 76/3= (192 {

Stratum-Tl ; |Laver -3.00 m depth o -5,00 m depth )

Ki- 1.2
$= 34°

FEffective thickness= 200 m

As=mx 0.4x2.0 =2.51m*

Pdi— (0. 88x7.001 D,SKU,EUKZ.U}:I.IESU'NE

Ultimate Skin Frictionzl Resistance = (1.2x1.68xtan34%)x 2.51 — 342 1.
Permissibie skin friction resistance— 3.42/3=1.14 ¢

Stratum-T1T ; iT.aver -3.00 m depth to -10.00 m depth)

Ki=1.4

= 37°

L:ffective thickness— 5.00m

As—mx 0.4x5=628 m’

Pdi— (1.0x0.88+2.0x0.8010.5x5.0x0.82)=4.53 t'm°

Ultimate Skin Frictional Resistance = (1 4x4. 53xan37%)x6.28=30.01 L
Permissible skin friction resistance= 30.01/3= 10.00 1

Submitted By Shyama Power (!} Limited. = _;.._,_HL%. ?'
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Stratum-TV : (Taver -10.00 m depth to -14.0C m depihs

Ki= 1.5
= 4)°
Effective thickrass— 4.00 m
As— 1 x04xd =502 m’
Pdi= {1.0x0.B8-2.0x0. 800 5.0x0. 8240, 5x4x0.85= 828 i'm”
[Mrimate Skin Vrietional Resistance = (1.5x8.28x1and01x5.02=52.36 1.
Pormissible skin [nction resistance= 52.36/3= 17.45 1

Pile terminates at this laver.

Calculation of Safe End Bearing Resistance.

Ap =314 x (0.4)44 = 0.126m".

i~ Angle of internal friction at the base ol the pile = 40)°

N = Bearing capacity [acior tuken as 9

I3 = Dig of pile = 0.4 meter

I',= Factor of salely taken 3

N+~ Bearing Capacity 'actors = 109.4]

Ng= Bearing Capaeily Faclors = 110

Pd= Elfective overburden pressurc at Pile tip (Restrited to 20D= (20%0.4)m=
8.00m

Hence, Pd= (1.0x0.88-2.0x0.80+5.0x0.82) 1'm” = 6.58 ¢'m?

Ultimate End Bearing Resistance =
0.126x(0.5x0.4x0.85x109.41-6.58x1 10)t/m*=93.16 t/m*

Safe End Bearing Resistance = 93_16/3 vm” = 31.05t/m*

safe vertical capacily of Pile — (31.05+0.92401,141 10.00+1.7.430 =60.57 i
Recommended vertical capacity of the Pile =60 ¢

Calculation of Ul capacily of pile:

Safe unlift capacity of pilc = 14.761
Recommended uplift capacity of pile = 14.0 ¢
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Client: Assam Electriecity Grid Corporation Limited.

Project: Geotechnical Tnvestigution of “Construction of 400/220 KV, 2 x 500 MV A, 220/132
KV, 2x 160 MVA and 132/32 KV 615 at Rangia (Kumadkaty) along with the Assacialed
Tranamiszion Lines with Bay Extension works al Existing 132/33 KV Nalbari G588 (Package ()
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Bored cast in-silu piles are preferred duc to typical geological formation, availability of
construction agencics; ease of construction and less sound pollution.
While caiculating the pile capacily. let us assumc that,

a}
b}

c}
d)

Cut off fevel is at 2.0 m

Pile capacities shail be ascertained by approved method (15 2911 (Pari 1/5e¢
23:2010),

Assumed Grade of Concrete = M23

Diameter of pile used = 6G60mm.

Sample Calculation of Safe Vertical Pile Capacity around BH-7[As per IS

2911 {Part 1/Sec 2) : 2010]

Pilc ecmbedment depth — 14 m.

Dizmeter of pile = 600 mm.

sample verlical pite capacity has been estimated considering averape laver strailication
as per Sub- Soll Profile Clause 4.1 in Lhe Report

Design Strenuath Parameters:

STRATUM-I
Considering the lab result and subsoil condition,
Use design ¢ = 2.2 t/m” and & — 5%
Submerged Densily = 0.88gmice
Also use, @ = 1.0O(As C= 2.2 tm°)

Length of shaft— 1.00 m (As Cut off length — 2m)

STRATUM-I

Considering the lab result and subsoil condition,
Use design ¢ = 0 t/m2 and & = 347,
Submerped Density = 0.80em/ce

Alsouse, Ki= 1.2 (As ©=34™

Lengih of shali= 200 m

/;""’:'{?

Submitted B3y Shyvama Power ([} Limited. =
y Shy {0 Salla

— — ———— RS SR —

=
%

=




Client: Assam Flectricity Grid Corporation Limited.

Praject: Geotechnical Investigation of “Construction of 400/220 KV, 2 x 500 MV A, 220/132

KV, 2 x 160 MYA and 132733 KV OIS at Rangia {Kumarikata) along with the Associated

Transmisaion Tings with Bay Extengion works ar Existing 132/33 KV Nzlbar G35 (Package G)
iy

STRATUM-III

Considering the lab result and subsaoil condition,
Use design ¢ =0 1v'm2 and ® — 377,
submerged Densily = (L82gm/ce
Alsouse, Ki — 1.4 {(As @=37")
Length of shalt= 5.00 m

STRATUM-V

Comsidering the lab resuit and subseil condition,
Use design ¢ = ¢ t/m2 and @ = 40",

Submerged Density = C.BSgmice

Alsouse, Ki= 1.5 {As D =40")

Length of shali— 4,00 m

The uitimate vertical pile capacity of bored cast in situ 2CC pile in soil may be estimated
using the formuia as given below:

Q0w = | Kix Py, % tand; £ Ag)Fs + Cu;chanDz.:'riFgl oxC DA,

Motc -
i x Pp; % tand; x A, is the skin frictional resistance to stratum-L { Ret. Cl
6.3.7.1 ,and 6.3.2 Ammex-B-1 page 10 of TS 29171 {Part-1/sec-2): 2010 {Granular Soil)
CyxN XmxB 4k, is end bearing of Stratum-1[1 { Ref. C1 6.3.1.1 , and 6.3.2
Anncx-13-8 page 13 of IS 2911 {Part-1/sec-2): 2010 (Pile in soft! weathored rock}
uxCaxmxBxLF, is end bearing of Strawm-11T { Red. C1 630101, and 6.3.2
Annex-B-8 page 13 of 18 2911 (Part-1/sce-2}: 2010 (Pile in sofi/ weathered rock)

Submiitted By Shyama Power {T) Limited,




Client: Assam Electricity Grid Corporation Limited.

Project: Geotechnical Investization of “Construciion of 400¢220 KV, 2 % 500 MV A, 220/132

KV, 2 x 160 MV A and 132/33 KV GLS at Rangia (Kumarikata) along wills the Associated

Transmission Lings with Bay Extension works at Existing 132/33 KV Nalbari GSS (Package (7}
0

where, Qu — Ultimate vertical load carrving capacity of RCC bored pilc,
K; = Co-cfficicnt of carth pressure in i™ laver.
P — Mean effective overburden pressure ol i layer,
8, — Angle of wail friction between pile and soil for tite i Tayer.
A. = Surface aren of pile shaft in (M layer=nxDxL
(= Shear strengih of rock below the base of piic
N: — Beuaring capucity factor taken as 9
13— 13ia of pilc in mcter
F.= Factor safety taken 3
it = 0.9 {recommended value)
Cuz = Average shear strength of rock in the socketed length pile
L =Length of pile in respective siratm,

Calculafion of Safe Skin Frictional Resistance;

Stratur-1: (Taver 2 m depth to -3.00 m depth |
wi= 1.0
Ellective thickness — 1 m.
Cus=2.2t/m".
A, —mx 0.6x1 — 188 m®,
Where, D = 0.6 m. and Shafl lengih —1.0m.
Uliimate Skin Frictional Resistance = (1.0x2.2x1.88y— 4 141
Permissible skin friction resistance— 4. 1453= 1381

stratum-11 : {Layer -3.00 m depth to -5.00 m deplh)

Ki=1.2
¢— 34°
Effective thickness=2.00 m
As=mx 0.6x2.0=3.77m"
Pdi~ (0.88x1.01 0.5x0.80x2.0%=1.68t/m"
[Mimate Skin Frictional Resislance = {1.2x1 68x1an34%)x 3,77 — 5.12 1,
Pormissible skin friction resistance=5.12/3=1.711

Submittcd By Shyama Power (1) Limited.




Client: Assam Electricity Grid Corporation Limited,

Project: Geolechnical Investigation ol “Construction of 4006220 KV, 2 x 500 MV A, 2207132

KV, 2 x 160 MVA and 132/33 KV (15 wt Rangia (Kumarikats) along with the Associated

U'ransmission Lines with Bay Extension works at Cxisting 132/33 KV Nalbari G88 {Puckage G
i

Stratum-10l : | Layer -5.00 m depth to -10.00 m depth)

Ki= 1.4
¢=37°
Effective thickness= 5.00 m
As—mx 0.6x5=942 m"
Pdi= {1.0x0.881 2 0x0.80+0.5x3.0x0.82)= 4.33 t/n1”
[Ntimate Skin Frictional Resisiance — ([ 4x4.53xtan37%x9,42=45 .02 t.
Permissible skin friction resistance— 435.02/3— 15.01 ¢

Stratum-FY : (Taser -10.00 m depth to -14.00 m depth)

Ki= 1.5

m 40°

Lffective hickness— 4.00 m

As—x 0.6x4 =754 m’

Bdi= (1.0x0.88-2.0x0.801 5.0x0.82+1.5x4x0.85)- 8.28 t/m”

Ultimate Skin Frietional Resistance — {1.5x8.28xtan40)x7.54-78.54 t.
Permissible skin friction resistance= 78.54/3—- 26,18t

Pile terminates at this layer.

Calculation of Safe End Bearing Resistance:

Ap—3.14 x (0.6Y4 — 0.283m",

¢= Angle of internal lviciion al the base of the pile = 40°
™ — Bearing capacity factor taker as 9

D = Dia of pile = 0.6 meler

F. — Factor of safety taken 3

Ny= Bearing Capacity Faclors = 109.4

Ng= Bearing Capacity Factors = 110

Submitied By Shyama Power (1) Limited. }‘.E
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Client: Assam Electricity Grid Corporatien Limited,

Project: Gootechnical lvastigetion of “Constmuction of 400/220. KM, 2 1 500 MV AL 2206132

KV, 2 x 160 WV A amd 132133 KV (IS ar Rangia (Komarikata) along with the Associated

Tramsmisston Lines with-Bay Extension works ot-Existing. 132433 KV Malbard GBS {Peckage-€3-
72

Pd= Ltfective overburden pressure at Pile tip (Restrited o 20D= (20x0.6) wm=
12.00m

Henee, Pd= (1.0x0.88+2 0x 080+ 5. 0x 008 25 4% 3835} #m” = 9.9 tfin’

Ultimuoge End Bearing Resigtance =
0.283x(0.5x0.6x0.85% 109.41+9.98x 1 I m =3 17.84 thn'

Sufé End Bearing Resistance = 317.84/3 tm? = 105.950m’

Safe vertical capacity of Pile = (105.95+1.38+ L7 1+15.01+26. 180 =1 50.22 ¢t
Recommended vertical capacity of the Pile = ISik

Caiculariem of Uplift capaciiv of pife:

Safe uplift capacity of pile = 22,14t
Recommended upiift cupacity of pile = 221

Submitted By Shyama- Power (I} Limited.
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ety {em} fevel with Cat-oul Capacity Capacity = L _(;;ijpat“lt} ; ()
vl 20 RE 0 ) Fixed-head | Frees Fived Hres
(m) Pile heat  bead | head
! Fily ! Pile . File
250 14 17 6.0 3485 065 2.8 | 046
300 14 4 2.0 56 098 4273 082
b BH-1 400 14 39 1.0 §76 | 221 9303 229
L 500 14 53 1 13.0 20129 13951 124,2{3' 439
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Client: Assam Electricity Grid Corporation Limited.

Projoct; Geotochuical Tnvestigation of “Construorion of {RF22) KV, 2 x 3(0.MVA, 2204132
KV, 2 1 160 MV A aned 132733 KV GIS sl Rangia {Kumarikata) slong with the Associated

Transnbssion Lincs with Bay BExionsion works al Existing 13333 KV Nadban G538 (Package O} |

i ik |
I
Recommended Recommended
Pile Embedment o
 Repnmmended Eateral Load | Moment-resisting
Pile L‘xﬁ?:: Eeitm d Vertical Pile mlﬁ“i?g;?im Carrying Capacity, {{-m}
Location  Diameier | = o i“hgﬁmﬁ ¢ Capacity {,Pﬁ adity Caparity, (1 I
mmy M ) e Fixed- | Free- | Fined- | Free-
g “{‘i ' hend | hond huad-E'ile|heud Pil
N — L H . Pile | Pile |
751 14 70 20 1291 | 0615 | 2213 | 0.446 |
300 14 ‘ 57 90 | 32 | 038 | 411 | 082
BH-? A00 14 45 g tLAT 208 | 1003 220 |
500 14 70 | 150 11965 |37 | 2336 | 471 |
f 600 14 05 | 180 | 3205 | 600 | 43.42 JERE
- Recommended | Recommoendd
Pile Embedmgﬂt Recommended ) Lateral Load Nomenit-
Pils Dismater gupﬂl Ei““ d Verticad Pile Ru[‘:']"?f;m;'.'!dm Carrying resisting
Eocation | | QRESLIIE S TOLT Capacity PHA - hie Capacity, (i) | Capacity, (-mb
{(nm fevel with Cut- Capucity | gactiy, D | S pachiy, 2
| eyt () " Fixed- | Free-  Fixed- | Free
(m) ' ' head | bexd  hesd | hesd
| 1 _ Pile  Pile Pile Pie
25() | (4 17 6.0 348 0 OBy 239 046
300 | 14 32 | 8.0 L 600 | I047 427 | 086
BE-3 4000 4 | 3 | iy 182 231 1136 229
} 4 4 4 . i
| 500 14 l 54 13.0. 2L12 | 395 | 2426 | 489 |
_ Gl 14 T4 6.0 3384 0 634 4510 0 909
: 7)) 'H ‘%ﬁpm
W e AT
pEb
T _——l<"u-r-cl-l' Esia
—_ _'! [ dh iﬂd‘:m
Neneckad by | Shecked by | Approvad oY i
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Client: Assam Electricity Grid Corporation Limited.

Project: Geolechmoal Tnvestigation. of “Coustruction of 0220 KNV, 2 x 500 MYV A, 22132

KWV, 2 x 160 MY A and 13233 KV GIS o Rangia (Kamarikata) along with (he Associaied

TFetnsmission- Lines with Bay Exrension works al Existing 132/33 KY Nalbari- GS5 {Fackage G)

el as® Bn b iy’ POTL T M) PP | g Pt e g e ?4
i Recommended = Recommendid
File Embedment | Recommended . Lateral Load Moment-
Pile  Depth helow existing| Verticat Pile Re&ug:}n;riﬁe 2 Carrying resisting
Tecation | Diameter  Ground level with Cpacity CI; El;tfit Capacity, (1) | Capacity, {t-m)
{mm) | Cot-out level -2.0 M (£} 'f” ¥ Fixed- | Free-  Fized-  Free-
(m) ’ head | %ead head  head
Pile | Pile Pile Pile
250 14 19 7.0 1.9 00.35 1.53 (.3
300 14 23 8.0 L 3es51 0 057 | 285 (157
BH-4 408 i4 43 1o 644 | 120 758 152
S00. id 67 14.0 [ 1351 215 1618 0 326
600 14 Fi)] 170 | iB49 | 345 3009 6.06
. Recommended | Recommended |
Pile Embedment | Recommerded Recommended f.ateral Luad Muoment-
Pile  Depth below exisfing| Vertical Pile Uplift PHle Carrying resjstings
Lucation | Digmeter | Ground level with Capuacity (':ﬂ acity Capacity, (i) | Capcit_n,{t-m}l
{mm;}. (Cnt-out level -2 BT i) t:t} ty Fixed: Freee Fiaed:  Free-
(m) head = head = head = head |
, , | Bile | File | Pio | Pilo
250 14 ' 7} 7.0 1.0% | (120 : 1.063 (.21
00 14 ' 29 0.0 176 032 197 | 039 |
BH-3 400 14 3G 12.0 3T 068 325 1)
500 14 [ s | e &6l 1201112226
6001 14 177, 8.0 10.67 200 | 2036 | 4.20
1 r
S P Y i . F, !
o | @\ [T S G
\, L VA VA o 2
Checkes by | Peprovad by indones\d
cckac by | Checked by |Checked by M(C =4
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Client: Assam Electricity Grid Corporation Limited.
Projoct: Geotechnical Investigation of “Constrnctiont.of 4007220 KV, 2 x 3603 MV A, 2204132
KW, 2 @ IAD MV A and 132733 KV G1S ul Rangis {Kwnarikata) along wills ihe Associated
Tramsmiasion Lines with Bay Extensicn words at Existing 13235 KY Kabban-G58 Packaze G)
73

Recommende Hevcmmende

‘ile Embedment Depth Recommende DU f | OLLRIEUE

. |‘ o . | Recommende Load resisting
) ._Plle helow instzng Groand F\-‘rl‘ﬂl{:d‘l d Uplift Pile i | B
Log¢ation | Diameter [level with Cut-out level Pile Capacity ae ;
) 2.0M 0 Capacity Capacity, (t} )} _
il = i) Fixed:| Free- PBixed- Free-
head | head head head
| _ | Pile | Pile | Pile | Pile
250 | i4. 19 7.0 1398 | 6.3 1367 .27
300 14 o I og 256 [ 048 234 1051
BH-6 400 14 S 3 | 2o [ 542 01675 136
so0 | 4 59 15.0 969 | 181 1443 291
600 | 14 36 g0 | 1556 2911 2682 54
Recommende| Revammendy
Pile Embedment d Lateral | d Moment-
e Depth helow R$$§f$ Recommende Load resisting
Location ﬁian;etar- existing Ground Capacit d Uplift Pile  Carrying | Capacity, (-
i level with Cut-out E;tj ¥ Capacity  Capacity, (f)]  m) _
feval 200 {t) Hixedr Free. |Fived- Erogs
I {m) head | head | head  head
1 { | . Pile | File | Pile  Pile |
' 250 14 26 9.0 101210189 | 1008 | 0.20
300 14 32 110 L6251 03 [1.874 038 |
BH7 | 400 | 14 : 60 140 343 0642 498 [ 1.00
500 14 g7 RO 613 1147] 87 | 2.045
600 | 14 ' 2o 9853 1LR43[197R | 3.98 |
o W
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Clignt: Assam Electricity Grid Corporation Limited,

Prujoct: Gestechnical Investigation of "Constriction of 4000220 K%, 2 x 500 MY A, 220/1532
KV, 2 5 RO MVA and 132733 KY GIS at Rangia (Kwnenbiata) along with the Associated
Tramsmssion Lines with-Bay Blowsion works at Existing 13233 KY Naltban G55 {Package )

el ol e T s BT Tﬁ
. ' Recommended Recommended
i el e Recommended Lateral’Load | Moment-
Pepth below . Recommended . . o
Piie - Vertical Pile . Carrying resisiing
. . existing Ground . tiplift Pite : .
Location Diameter , o ut-ont Capacity Capacity | Capacity, (t}  Capaciiy, (f-m)
{HHI'U IEVE‘ -2 I;M [t} {n Fixml* FI‘EE:- Eimﬂf Em“'
:: } head | head head head
- |  Pile | Plie  Plle Pl
150 14 19 710 A8 05 202 0 42
W00 | 14 ' 15 l 901 7496 | 92 | 394 079
BU-R | 400 14 | 40 120 | 1048 196 11048 211
S0 | 14 ' &0  isp 1873 35 (2239 241
a0 | 14 ' S8 i 18.0 30,09 | 5.627 ;41,(@3 8393
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' Pile Embedment  (Recommended Recommended  Careving restafing:

Pile |Depth below existing Vertical Pile Uplitt Pile | Capscity, () | Capaciy, (-

(Locatio | o meter] Ground level with. | Capacity s o
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Client: Assam Electricity Grid Cerporation Limiled.

Project: Geotechnical Tnvestigalion ol “Construction of 400:220 KV, 2 x 500 MV A, 220¢132
KV, 2 x 160 MY A and 132/33 KV GIS at Rangia (Kumarikala) aleng with the Associated
Transmission Lines with Bay Extension works at Existing 122/33 KV Nalbari G5S (Package G)

77

H) CONCLUSION AND RECOMMENDATION :

[rom cogineening properties of the deposit [ollowing recommendations for [oundation
are suggested:

1)

d)

£)

h}

Based on the feld tests and the forepoing discussion the following are
smarized:
The subsoil is characienized by clayey silt In first layer & line sand continues up
to terminating depth of all the boreholes.
The present report deals with the geotechnical investigation findings at the
tocation and the discussion on the aspects regarding allowable bearing capacity of
open foundations. 1lowcever, the Foundation Designer may modulate the type of
foundations and ether values regarding foundation peometry and soil design
parameter o meet any specitie design cnterix.

fater level observalions were made during the progress of boring, The depths at
which ground water was encountercd, was recorded in the respective borcleg
sheet as standing waler level. Standing water Ievel was meusured after 24 hours of
removal of casing. II was noticed that the standing water level was found within a
depth of 1.50 mto 2.30 m below EGL.,
Precaution in all respect should be taken for nearby existing strocwures, i any. The
fmal decision regarding the foundation will depend on the judgment of the
cngineer concerned.
Any unsuitable expansive/decompuosed if encountered should be replaced.
The loundation spacing should be chosen in such a way that there should not he

any overlap of pressure bulb of 2 adjacent footings.

Determination of recommended allowable bearing capacity has been discussed in
the section 5.1 (Summary of SBC) for Shallow Foundation & section G for Pile

Foundalion.

Submitted By Shyama invl-r (I) Limited, _j, ﬂ
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Client: Assam Elcetricity Grid Corporation Limited.

Project: Geotochnical Invesligalion of “Construction of 400:220 KV, 2 x 500 MV A, 220/132

KV, 2 x 160 MVA and 132733 KV GIS at Rangia (Kumnarikata) along with the Associated

Transmission Lines with Bay Extension works at Existing 132/33 KV Nalbari GS8 (Package G)
78

i) Concentration of chlorides, sulphates & pH value are under Limit as per [S Code

specification. So no speeial coment will be required for foundation concrete.

1} Pile Clapacity shall be considered for Foundation design as per tearest bore hole

dala
Preparcd By Checked & approved by
Signaturc Signature
Soil Investigator Assam Electricity Grid

Corporation Lid

"" P.K. Dutta & Co.

Hr fion Tl

B. Tac (Elv I}
Sr. Geotechnical Engineer

S @Otz
Lt [y H-I__FH-.- oy

il
ha
keed e
pl o Dm,_ia

174

f; <,} WY

Submiited By Shyana Power (I) Limited, ﬂi-.“ WB 'f"._

-T‘i* -

YA n%**




ANNEXURE

Page 79
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Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.
: : Project: Construction of 4007220 KV, 2 1 SUDMVA, 220132 KV, 2 x 160
shyama Power {India : : ' :
} Limited ¢ ) MVA and 13233 KV GI5 at Rangia {Kumarikas} along with the Associated | BORE LOG DATA SHEET
Transmission Lines with Bay Extension works at Existing 132433 KV Nalbari
G583 (Package G)
Bore Hale Mo, - BH-1 Borehole Diameter ;- 150 mm Dol Hole:- WX o
Field .
d : . - Tests Mos Samples Mirs
Land Type :- Paddy Land Northing :- 2e°38 286" &3
ICnmmen-cad on:- 11.03.2024 Easting - 91%35'23.9m SPT 7 Undisturbed (L} 4
R 12052024 |R.L. Valve - | cone| - Distuhed (D) 11
Water Level - 2.00 M Termination Depth (m):-15.00 M | Vane | - Core (C) ;
Peneteati ' - SAMP 1
puppy|  Teneon | STRATA | o | Thickness SAMILE REE;'LZW 0D, S—
(m.) | 45 | 1s | 15 | valve | DESCRIPTION M | repe | Mo, | Depth(m, ) (%) | (%)
0.00 D 1| ase|
I L I L0 1.4%
] D 2 150 ———
213 |3] 6 it i s |1 | 200 245
brownish ta dark
black prey silny I 3 250 | -
= = =1 clay f clayey sily 3
30 s s T o |l e, ; § | z | 300 | 3ds
| ¢ o 4 | 350 | eem
, U2 | 400 | 445
450 | 4.50 D ] 4,50 -
. - : + -
450 | 7T | 10| 15 | 25 5 | 3 |s0m]| 545
' Dretise dark prey / I 6 | 5850 | -
bliaish proy silty
sauzd with mica. L . 3 600 | 6ds
7.an 250 D 7| 650 e
7.00 |17 | 25 | 29 | sS4 § 4 | 700 | 745
u 4 B.00 B45
| D g 850 -
23 | 30 45 | 1 Very dense dark & 3 10,00 | 14045
| grey hluish grey U | 5 [teo| 1145 Slip
silly mediom to
coarse sand with D 2 |'1L50]) -
I e oo| o |zeo| —
I
dé . 59 =100 5 61300 | 1330
: | D | n|3se| —
0 " |
J 15.00 8 60 For Sem=100 8.0 5 E5.00 | 15,30
I TS oCSIT | 0 SCORE M1t - UNDISTUREED SAMPLL ‘D - DISTURBED S 4L TR BGL - RELOW CROUKD LEVEL
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Shyama Power (India}

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Froject: Construction of 400220 KV, 2 x 500 MV A, 220/132 KV, 2 x 160
MY A and 132/33 KV GIS ar Rangia (Kutnarikata) along with the Associared

BORE 1.OG DATA SHEET

imited . . . . . .
Limi Transmizsion Lines with Bay Extension works at Fxisting 132/33 KV Nalbari
(55 (Pacloage G)
Bore Hole No. - EH-2 Borchole Diameter - 150 mm Dell Hole:- NX.| ..
Fieldd . -
- Tes Was Sam|yles Mg
Land Type :- PuddyLand  |Northing - | 26938'26.9" wsly
I ] i
Commenced on:- 10052024 Liasting = | 01%36°25.2" SPT | 7 Undisturbed (17 il
Crmpletad ci:- 11.05.2024 R.L. Vaiue:- | Cone = Disinbed (1) 11
Woler Level - 1,70 M Termination Trepth {mk:-15.00 M Vune = Care () .
Peneratic ] | SAMPLES ]
DEFTE |, . I STRATA Thickness —l (e R
(. I al DESCRIPTION Symbal i Recovery 1 Remarks
m-3olas | 13| 15 pei= i (i} Type | No. | Depth (m.) | n ) (%)
0.00 . 1 | eso | -
o 2 Loy | -
4 Lyl T 13 1 1.5d} L9935
3 —
Stiff deep b - Y
brovanish 1o dack 11 i 250 | 2.05
Bluish grey silty
cluy / clayey silt Lof4 3|
2l 2| s 5 wilh mice. s | 2 | a0 | 345
I 5 3.30 -
U g 400 | 445
5.00 5.00 (B O 51 ) pp—
500 13 19 23 42 3 541 | 545
. .
Dense dark grey to U o| 3 | 600 | 645
bluizh grey silty I 7 5.5 —
I[ fine sand 1o
13121 | 4 43 | medinm sand with 4 | 700 | 743
e | 4 | so0 | 825 Rebownd
10.00 5.00 I 5 | BAD | -
10,00 12 | 29 il i 5 3 10800 1 145
3] 7 LI | wean
Very dense dark I 5 114Wl | [1,25 Rebound
Erey to light prey 3 | 1130 —-
mediun o codrse
sand with mica & g oo -
45, 60 =100 gravels. 5 6 | 13.00 1330
i w (13mM| -—
I 15.00 4957 For Fems=x 110 15.30
Y oeyr ST | "0 voRE GC . ChsTCRSE ] WWATER | . —
= MORURE UM - URINSTURUED SAMFLE " BGL " - ERLAIW CROUNIT LLEYLL
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Client; ASSAM ELECTRICITY GRID CORPORATION LIMITED.
. sy [Freject: Construction of 400:220 KV, 2 x 500 MVA, 2200132 KV, 2 x 160
Shyama Power (India - : " ' ey
- Limited ( ) MV A and 13233 KV G30S at Rangia (Kuinarikaia) along with the Associated ||BORE L{Mz DATA SHEET
B Transmission Lines with Bay Extension works o Existing 132/33 KV Nalhari
GS8 (Package G)
Bure Hole Mo, - BH-3 Borehole Diamelor - 150 mm Dirill Hole- NX. -
Field
; Tests | VDS Samples Mes
Land Type :- Paddy Land Northing ;- 26°38'26.5" S5
ICDmmunced olL- 3052024 Eusting - 13282 5P7 7 Undisturbed (17} 3
lﬂompl&[ed om:- 15052024 R.L. valuc - | Come . Distubed (00 1]
Woater Teyel - 1,70 b Termination Depeh (- 15.00 W Vane - Core {0 =
I —1
Popatean SAMPLIS i
”HIIH! —_— 4 STRAT Svaihind SR RDE::::..T}-‘ RAED, Remmks
| |'I|...:I 15 15 1% wal g DESCRIFTIONN =T [II:IJ TFF":' “Ja. Df-..'flﬁl 7 o [ I: ":""nj |: Wa ::l
0.00 C I g | -
y; Tl 1 LKl 1.5
Finm o stilt e i I3 R .
brornizh o dack
g 3 3 £ Ilnish ey silty I Tl 248
i clay f clavey sill
R I T O [+ it i, 3 S |z | 30| 3ds
' o3| A0 | 445
457 5 4 51 D 3 4.50 —
4,50 g 14 101 25 L 3 SUF | 345
1l 3 .00 N.ds
blediwm lense 1 D 4 7,540 —
b — Cdensc Javk @rew Lo
M LA an 43 Hluish orey siloy 3 4 T 745
Fone b rnegdivm
cand with ntica. Lo 4 | s | 225 Hebound
Pl s8] -
10.00 550 oS B ETRTTI
10000 | In Il i | 5 5 TG | 1045
I D T PO | wee-
: T
Very dense dark 1. 5 12400 11.H) Rebound
grev 1o lighr grey L3 B ILED ) s
mediarg to coarse
sand with mica A& C g | -
— = rels,
46, 38 > 100 Corihas 5 | & |1500) 1350
[ p ||l -
15.00 | 48 . 60 For 10cim =100 5.00 & T 1540 | 1525
TR - RIT LTOLURE |1 - DTG TR SARRPLE “T TG URLCD S MY M CWATER L R me R T
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Clicnt: ASSAM ELECTRICITY GRID CORPORATION LIMITED,
Shyama Power (India) Project: Cnnstmctioq of 40[1-“22Q KW, 2x :_EEHJ MYaA, 22001132 KV, 235 1lel .
Limited MY A and 132433 KV GIS al Rangia {Kumarileaa) along wilh the Associated  |BORE LOG DATA SHEET
Trunsmission Lines with Bay Extensiom works at Existing 13233 KV Nalbari
355 {Package G}
Gore Hole MNa, - BH-4 Borehole Thameter :- 130 mma Drill Hole:- NX, | I
Field -
: Tests MNos Sumples Moy
Tand Type :- Paddy Land  Narthing :- 26°352R.9" e
|Commenced - 16,05 2004 Eusting - 9135263 8PT T Undistorbed (U) 3
Compleled on:- 1H.05.2024 E.L. ¥alue ;- Cune - Distubed {3 10
Waker Level :- 230 M Termination Depth (m):-13.00 A Wune | - Core (7} . =
. =
Penetrati SAMPLE
DEprH | e N STRATA | | Thickness 5 T{ES::;, RQD.[o
tm.3 145 | 15 | 15 | veluc | DESCRIPTION | ™ W Type | No. | Depth(m.} | gagy | (%)
0.00 ] 1 | osg] -
Soft deep _
brownish grey silty} u | LWy | 14%
elay ." clag.r.ey silt | n a 1 % .
with mica.
.00 2 2l 2 4 3.00 & 1 | 200 | 245
3.00 3 Ed 11 19 5 O ¢ I R
1r & 400 | 443
| I» T 450 | -
1 1 Bl v . = =) - =
| 1 L i A0 hicdimm dense wo | g 7 M (|5
detse dark grey ] 5 AN | 643
silty finc to
mnediurm sumnd wilh T d .54 ——
16| 20| 22 | 22 HHHEE: 4 | 7 | 7A
f———— _i_:
| 4 BN | A.ih Slip
It A 5.5 o
10.50 7.00 D6 | vl -
1008 | 21 | 3 | 12 72 L 3| 1000 10.es
D T -
u 5 L0 1145 Slip
Very dense dark -
gray meaiam to © 8 1150 | aee
coarse sand with o 9 [12.00 | -
mica, '
3F, 3510 5 6 13.00 | 13.25
D I 1350 -
150G Hp, 53 = 1 5.00 5 T 1A00 | 1520 |
|. AT - SR Tt CDORE r U° UNIISTURELD SAMPLE | "D - IHYTURIUT SARTPLE Rt [ UBGL " - BELOW CROLKIFLEY.
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Client: ASSAM ELECTRICITY GRID CORPORATION LIMEITED.
o otz Constructi MWVA, 2200132 KV, 2 x 160
Shyama Power (Indja; |ETeject: Construction OF 400220 KV, 2 x 500 . .
T Limited ( " IMVA And 132/33 KV GIS At Rangia (Kumarikata) Alang With The BORE LOG DATA SHEET
Assoctated Transmission Lines With Bay Extension Works At Lixisting 132/33
EY MNalbar GSS (Package G}
Bore Hole N, :- BH-5 Borehole Thameter - 150 mm  Drill Hole:- NX, | ;.
Lield
o Moz Samples Nos
Land Type :- Paddy Land  |Northing :- 26°36720.8" iy
Commenced on:- | 052024 Easting :- 91" 3n'23.9" ST 7 Uhdistuabed (L7 3
[Cotpleted om.- 20052024 L. Yalue - Cone = Distubed (L)) 10
Warter Level :- 210 M Termination Deptl (k15,00 kI WVane = Core () -
Penctrati _ _ SAMPLES
DEPIH| et N STRATA Thickness |G pob.
al DESCRIPLION Symbal Recovery |7 57" | Remarks
tm ) s | as | s | vlue RIPTIO! | Type | No. | Depthm) | (ay, | %)
o 1 3 _
L Mediem stiff to oogltog oo
s1lT dark hrownish u 1 14 | 145
grey silty clay f
claycy silt with i D 2 L34 | -
300 | 2| 3| 5| s e llaoo | 8 | 1 | 200 | 245
300 | 5 | 6 & | 14 | Mediomdenssio S | 2 | 300 | 343
dense datle prey
silty fine to U 2 | 400 | 445
medium sand ik
5.00 | mics, 2.00 { jn} 3 | 450 | -
500 | 7 [ a1 | 17 | 2 LS | 3 | s | 545
u 3 4.0 | 645
Dense dark grey D |4 65 —
. . ailry fine Lo .
19 | 22 23 47 , .. I8 5 4 o0 745
medinm sand with
mica & gravels. U4 | 800 | 845 Slig
|
A .50 ———
10.00 5.00 6 90 | -
11000 | 24 33 40) T3 5 3 104d | 1045
|_ |7 || —
| [ 5 ELMY | TE 45 Slip
Very dense dark
I grev medivm o L & | TL50 | -ne
| coarse sand wilh | . o | 1200
| mica & gravels.
|' 43, 59 = 100 5 6 1300 | 1330
b ) 1350 | -
| 15.00 48 52 = 1M} 5.00 5 | 7ol 1500 ) 1525
i "SRR | MO ORI U - UKDISTUREEL SAMILIL D" ' DISTURBED SAMPI 1 W PATER ey BELOW GROUND LEvIL -
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Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Shyama Power (Endia) Project: Construction OF 4004220 IKV, 21 SF_![] MWA, 22!]-“1I32_’KV, Zx 144} EORE LOG DATA
Limited MYA And 132/33 KV GIS At Rangia {Kumarikalu) Along Wirth The SIERET
Associated Transmizsion Lines With Bay Hxtension Warks At lixisting 132/33
KY Nulbard (358 (Packape G)
Bore Hele Mo, - BH- |B[rrehnlc Diameler - 150 v Dritl Hole:- NX.| o
Field \
7 Tests Mos Samples Mo
Land Type :- Paddy Land  |Northing :- 26235 324" s
Conmenced ou:- 27052024 Bagting:- | 91°36'23.2" SPFT 7 LIndistirhed (LN 3
Completed on:- 29015324 E.L. value:- Cloiie - Dislubed (T¥) 10
Wouer Tevel - 1.50 M Termination Depth (i) 150 M Vane - Come () =
DEPTH | Fenclrtion N SIRATA | | Thickness SAMPLLS RES;';ZW [R.Q.D, —
:I: m., :} 15 iz 15 valuc DESCRIPTION [:Ill::l T}'pt: Mo l.)‘l.,“]_:llh { e )'I { % ‘:I - 7 )
0.00 ! D 1 G301 | -
Medium stiff dark ] U (1 | 1og) 14s
brownish mey s_lll:j.f o 2 150 |
eluy ¢ clayey sl
2] 3 3 é wilh mica. S 1 | 248 | 245
3.00 3 4 & L} 3.50 5 2 300 | 345
3.50 n 2 400 | 445
Medium dense D | 3 |45 | -
Tm— - . o .
S | o | 14 | 23 |dackemeysiyfine 3 | 500 | 545
: © 0w medium sand
with mica, U | 3 | 600 | 645
7.00 | 3.50 D 4 | 850 | -
700 f12| 27 | 31 | ss S | 4 | 700 745
U |4 | 800 | 845 Slip
] 8.50 -——-
[ 6 | 9|
149 Ll 435 75 5 5 LD | I0ds
Very dease duk |
grey medium 1o D i AL
civarses sand with U 5 1100 11.4s Slip
mica & pravels. |
I TP e ) N
D o RLN . V) [p—
47, 35 Lior 1em > (00 5 6 | 1300 1325
i D | 0| 6se —
15.00 33, 50 Fur Scm x> 10} £.00 5 Tl IR0 150
| csv-oseT LT -WORE [TUM - ' UNIISTURBED SAMPLE "' - DISTURBED $AMPLE - :‘;Eﬁ’;'m " BGL '~ 'BELOW GROUKD LEVEL '
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i Client; ASSAM ELECTRICITY GRID CORPORATION LIMiTED.
- Trediay [Project: Construction OF 400:220 Kv, 2 % SO0 MVA, 2200132 KV, 2 5 (6}
Shyama Power {India : : ¢
| g Limited HI ) MVA And 132433 KV GTS At Rangla (Kumarikatay Along With The BORE LOM: DATA SHEET
i Associated Transmission Lines With Bay Extension Works Ar Lixisting 132/33
| KY¥ Nalbari GSS {Package (})
Bore Hole Mo, -- BH-7  |Borehele Dismeter - 13w Drill Hole:- KX Ficld
" Toss | 08 Samples Nos
Land Type :- Paddy Land Northing :- 24738327 ]
; 1C0nmenc&d - 20052024 Easting :- SI736"28.8" SEL 7 Undisturbed (L0 3
itumpletsd - 12052024 R.L. Value :- Come - [hstubed (L} H)
Water Lovel - 225 M Termination Depth (m):-15.00 kI Yane = Clore (C} -
. -
| — T —
[DLPTH enetration N STRATA | o |'Thickness SAMPLES . R;Ei“ RQ.B. r Renacild
{m, } 13 15 15 vithue | DESCRIPTION ¥ 'I:.III.} TFDE' Ko, Dapth { . [ jl'}" { o ]
1
1 0.00 [ | a0 e
[ Soll o titm deep
brownish grey clay 1 1K | 145
| ¢ clayey silt with D s | rse | oo
mica z ’
r 3.00 2 2 2 4 3.00 l 200 245
datk grey silly fine
| o medium sard o 2 | 3003 4.4
00 with mica. 2.00 D | 3|45 -
I .00 o 11 |2 23 5 3 S0 545
f U | 3 | 600 | 645
i I Dense dark grey | D14 (650 —
2| 10| 25 | a4 sity fueto g s | 4 | 700 | 745
= medium sand with
' mice & gravels, u 4 | 800 | 843 Slip
3] 3 5a0 | -
‘ 1000 _ 5.00 B 6 | 90y -
I 10,00 | 24 | 3% | 47 86 5 5 | 10,00 | 10.45
| D T [1.My | ——
] U | 5 11| 1145 Slip
Very dense dark i
| wrey mediem (o 0 & L35G s
coarse sand with D g 12.00 | o
l mica & gravels,
A7, 53 Dor Hem = 100 5 & 13.00 ) 1325
’ | b Hb | 1350 -
15.C0 54, 30 For Sem = 100 .00 5 7 | 1540 | 1520
"&T - EFT T CCNRE | UUT - TTNIMETLIRIATLD SAMPLE T - BINTEIRNED SARTELE ) “:IﬁM :LEH‘R | "BGL " - BELOAS GROMGSIT LIS
TA
MY
< ',..-—-._E\D
L_’ %
ke WB |
— i .h
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Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Project: Construection OF 400:220 KV, 2 X SO0 MVA, 220/132 KV, 2 % 160

Shyama Power (India
¥ ( ) MVA And 132/33 KV (15 ArRangia (Kumarikata) Along With The BORE LOG DATA SHEET

LIS Associated Transmission Lines With Bay Extension Works At Existing 132/33
KV MNalbari G835 (Puckage G}
Bore Hole No. - BH-§ EBarehole Diumeier = 150 mm Drill Hole:- NX. Ficld
maprr— Te MOy Hamples Mg
Latd Ty :- Pacdy Land Morthing :- 26738360 i
Conunenced on- 22052024 Easting :- ARG PR SPT 7 Unddistirbed {173 3
Completed on:- 2405 2024 R.L. Value :- Cuone - Drimmibed (2% 10
Water Lovel - 1LGD &I Termjnaticn Depih (m):-15.00 M Vane = Core (C) -
P H i s 1 " B | |
DEPTH | -oetation N STRATA | |Thickness SAMFLES ul Rb‘fﬁ‘; RQU ([
. - - \ 1 overy — ek
{m.} | |5 15 15 | value | DUESCRIPTION (o1} Type | No. | Depthtm. ) (%) { %}
0.00 | D |1 |oeso|
[ Loo | 145
ledium stiff vo n 3 1.50 |
i sUlF dark browaish| .
2 3 3 fr geey to dark grey 5 ] 200 245
silty clay / clayey N
i [ 4 ﬁ_ S it with mica, 8 = 30 345
L 2o4nn | 445
5.00 5.00 B 345 | -
2.00 H 14 15 36 | Medivm dense 5 i 500 | 545
T darie silly 1ne Lo .
mediu sand with L 3 6.00 1l 6.45
7.00 ! . , mica. 200 | D 4 | 650 -
700 |14 |23 | 28 | s 5 |4 |70 745 |
U | 4 | 800 | 845 Slip
[} 5 8.30 -—--
o | 200 | -
220 % M ), 5 51000 1045
: Yery dense durk
grey medinm to D 7 pvv-ani-—
Codrse sand 1._vith u 5 11.00 | 11.45 Slip
gravels & mica.
13 | L1 | -
[ 8 | 12AH | -
A48 . 36 lior 1em > 100 3 f | 13.00 ) 13.23
| D 10 | 13500 —
15.C0 55, 33 For Sem = 1) 8.00 8 T L5000 1520

TR - TWATER
: EAMPLE'

PRUPTY | UCM-'CORE |7 . UNDISTUREED SAMILRS | 7G-S OW GROUNDLEVEL®
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Shyama Pewer (Tndia}

Client: ASSAM ELECTRICITY GRID CORPORATION LIMITED,
Pl’ﬂjEl:‘.t: Construction OF 4006220 KV, 2 x 500 MvA, 2207132 KV, 2 © 160
MVA And 132/33 KV (318 At Rangia (Kumarikaca) Along With The

BORE LO{: DATA SHEET

e

Limited ) , L ) . S
Associated Transinission Lines With Bay Extension Works At Existing 132433
KV Nalhari GS8 {Packuge G}
Bore Hole W, - EH-9 Borehole Diameter - 150 mm Deill Hole:- KX Fi
- icld
— HNos Samples s
Land Type :- PaddyTand  |Northing :- P693833,3" NGRS
Communeed one- 25.05.2024 Easting - S1°35'24.5" SPT 7 Undistmrbed (L] 3
Completed on:- 27052024 R.1.. Valpe :- Cone = DHstubed (T3 10
Wourer Level :- 1,60 &M l Termination Depth {m}- 1550 ki Vanc - Corc () -
— = =
P SIRTIR] B Mty X
DEFTLH carmr U N STRATA | o lekness] SAMELES Reizi;w RQD.|,
. e % . cmarks
{m} | 5 15 15 | ¥alue | DESCRIPTIGN b} Type | Now | Depth { m. ) %y £ %0
. .
0.00 i) —
Mediumm sciff L R R
brownish groy Lo U o[ 1| oI0n ) L4s
dark grey siliy clay w
{ clavey silt with | D 2150 | -
300 [ 23] 3| s He o s00 | 8 | 1 | 200|245
3.00 3 {1 2 14 Meadiom dense 5 2 .00 3.45
dark grey silty line U2 | 4w | 445
a1 medium sand
5.00 with rica. 2.00 D | 3 |450) —
500 | 5 | 9 | 16 | 25 | Dense dark grey i [ | § 3 | sm0 | 545
| ' silty line o 1l
I mediun sand with I” I o 3 CAE (g 645
7.00 mica & gravels. . || | 200 D | 4 |650]| —
= i :
7.00 15 23 3l 5 ; 5 4 L0 | 745
u 4 | 200 | 845 slip
D 3 BA} | -
[ a =R I .-
4 0 33 35 72 5 5 1000 0 L45
Very dense dark |8
gray silty mediwm L 70—
o coarse sand willig U s | 1on| 1145 Slip
mica & pravels,
4] 150 e
L3 O L20Hh [ e
44, 56 For [{cm = 10 3 a | L300 1329
I JLER N I e )
15.00 32, 50 For Sem = |4} 800 5 701300 1520
CEO-CENTT | TCt O CORE 'L - UNMDISTURRED SAMELE W‘,wﬁ‘tm “ B - BELOW GROUND LEVEL
i
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SUBSOIL PROFILE
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Shyama Power (India) Limited

Generalised Subsoil Profile

CLIENT:-ASSAM ELECTRICITY GRID CORPORATION LIMITED.

At Existing 132

PROJECT:- Construction Of 400/220 KV, 2X500 MV A, 220/132 KV, 2X160 MVA & 132/33

KV GIS At Ran /gia (Kumarikata) Along With The Associated TL With Bay Extension Works
33 KV Nalbari GSS (Package G) {

Bzl in b o

— 0

.50

.00

102 W}

: 12.50

LT )

I

SWLL. -, [
“——— -

4500

J

ERLIS

i

OO0OQO0000000
000000000 DDOOD0D

| 50000 2

BH-1
Depth = 15.00 m.

(Gcneralised Subsoil Profile

S F—

WL =] Tk b
—

|| o

TEL00R

Gdgoﬁo@oﬂog” | IIT J’ T j’ f

oo
i)

=100
D-16

Depth = 15,00 m.

E]

L1

SWEL = LW0L
e m——

.50

1000M e M=

T4, b

o

o
o
o
o
o
&
o
o
o)
O
&
o
G.
C’G
o

BH-3

LY
AL L
3005
S 0| — T
=z 1
B
o =
h_.
= w— Y
: 5 P
l'\_ﬁ '-*' )
10000 =72 TTEAAN (S— Y7
] 5 o o ol
i DO -7 C}D{:I}?
o o DR el 1o
2~ De C by
b-c Pl
2 o o O d
L © g fwiln o O Jstio
o~ |10 o 010
o ey
o O
{}O o Gl’.
15000 e he1ia 150008 2 S 0c
BH-4 BH-5

Depth = 1300 m,

|~ Silty clay / clayey silt with mica & kankars.
s~ Sity fine sand to medium sand with mica & gravels.

o 9= Medium to coarse sand with mica & gravels.

Depth = 13.0¢ m. Depth = 15.00 m,

MWOTE:

17 *N" meanz Standard Penetation Test valuae.

20 "I means Undistarbed Sail Sainple.

i C=Nos (ICRRQDD.

43 "C" menny Care,

3y "FCR" means Total Core Kecovery.

6 "ROTY meanys Mook Choality Drasipation.

THUSWL" means Standing watey Level.

%1 Thicknasa ol each startum is shown in et side
of cach barchala,

F'age g1




Shyama Power (India) Limited Generalised Subsoil Profile

'

e
ES—
¥

CLIENT:-ASSAM ELECTRICITY GRID CORPORATION LIMITED.

| PROJECT:- Construction Of 400/220 KV, 2X500 MV A, 2201132 KV, 2X160 MVA & 132/33
||| KV GIS At Rangia (Kumarikata) Along With The Associated TL With Bay Extension Works
’ LAt Fxigting 132733 KV Nathar GSS (Facknee (3)

Generalised Subsoil Profile

' F A KR IF AT
— M M )
| B L= | SO0
1 250 ML =25k
” 3.008[-
|'| ¢
5400 SELIY SO0 N 500 =25
i J | 3 )3
” Q__ - ]
T00M| B—n=58 7K =51 700N ﬂﬁﬂ
1.5 ¥ o Z & o r D.D
” i o o i o O ] o o
: 1Y oD = 5 s ] +5y o s
O o ]
DODD'E -fi :,Dgﬂ-ﬁ DD -fi
| bool === b ool o2d.
1000 500 76 m'um{',":"'a' bi=8g 00 M=B] o8 =T
| %0 o 190 o
| oY hr - oy O e o
0O o 3 O O
o~ [ bR c - [ o
| O g L O (.0 O [4) L]
1 O | o o
12,50 L 045 D o C pge
” JDD =100 DD h==1000 ..100 F=100 DD =11
el 30 o Jnll 1R 1] 0O - O DG
o O . O o
= » s & s &
| - o 59 ahage! S5
_IE 1500ME S e 15,000 E e T N> 100 15008 b C 1) 15.00MLS 100
| BH-6 BH-7 BH-8 B11-9
” Depth = 15.00 m. Depth = 15.00 m. Depth = 15,00 m. Depth = 1500 m.
I = 1= Silty clay f clayey siit with mica.
Jl = Silty fine to medium sand with mica.
|| =l i Wi ;
o2 o |- Medium tc coarses sand with gravel & mica. e
j | 13 "7 means Stangard Penciration Test valae,
2% "L meeans Undiswirbed Soil Saceple
3L <Na» (TCRROL).

43 "C7 mcans Cove.,

51 "TCH™ means Towal Core Becovery.

&) "IODT means Rack Qualicy Desigention,
T1"EWL" mgany Standing water T evel,

&) Thivkness of cach starlum is shown it Loit side
of each brrehale,

Page 02




LABORATORY TEST RESULTS OF
SOIL
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PLOT OF SPT VAUES WITH DEPTH
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STANDARD PENETRATION TEST

Shyama Power (India) Limited CURVE

g

Client :-

ASSAM ELECTRICITY GRID CORFORATION LIMITED,

Project :-

Construction of 400/220 KV, 2 x 500 MV A, 220/132 KV, 2 x
160 MV A and 132/33 KV GIS at Rangia (Kumarikata) along
with the Associaled Transmission Lines with Bay Extension
works at Existing 132/33 KV Nalbari GSS (Package G)

Site BII-1
STANDARD PENETRATION TEST VALUES
10 0 it Mt 4 £l
MM =7
2.5 \
5.Ah}
||
E
750
E
=)
II LI
12,50 \
|53, [H}

Plot vl 3tandard Pencivation 'T'est ¥alues wilh Depth

Fage 28



— e S
. o STANDARD PENETRATION TEST
shyama Power (India) Limited CURVE
Client :- [ASSAM ELECTRICITY GRID CORPORATION LIMITED,
Construction of 400/220 KV, 2 x 500 MVA, 220/132 KV, 2 x
Proicet : 160 MVA and 132/33 KV GIS at Rangia (Kumarikata) along
YL Lwith the Associated Transmission Lines with Bay Extension
works at Existing 132/33 KV Nalbari GSS (Pacikage G)
Sile |BH-2
STANDARD PENETRATION TEST VALUES
i i 20 30 40 50 61}
0. ¢
|
250 ""i.
5400
E
T Al
[
=9
3]
=]
1000
" 12.50
1300
Plol vl Standard Penetration 1'est Vahes with Depth
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. s STANDARD PENETRATION TEST
Shyama Power (India) Limitcd CURVE
Client :- | ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Construction of 400/220 KV, 2 x 500 MV A, 220/132 KV, 2 x
Profcct : 160 MVA and 132/33 KV GIS at Rangia (Kumarikata) along
JEEE 3 with (he Associated Transmission Lines with Bay Extension
| works at Existing 132/33 KV Nalbari GSS§ (Package G)
Site BII-3
STANDARD PENETRATION TEST VALUES
o 10 20 3 a0 50 il
{09
2.5
b
.00 H\m
X
Y
z !
Il T 70
5
a
141, €16
1250
15.00
Plol of Standard Penctradion Test Values with Deprh
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Shyama Power (India) Limited

CURVE

STANDARD PENETRATION TEST

Client :=

ASSAM ELECTRICITY GRID CORTORATION LIMITED.

Project ;-

Construction of 400220 KV, 2 x 300 MVA, 220/132 KV, 2 x
160 MVA and 132/33 KV GIS at Rangia (Kumarikata) along
with the Associated Transmission Lines with Bay Extension
works at Existing 132/33 KV Nalbari GSS (Package (7)

Bite EH-+4
STANDARD FENETRATION TEST VALUES
1 1 {1] 20 30 A0 h1H tl
[ER L TR
-
2.50
200
g
7.0
=
]
=
RN,
1250
1500
Flot of Standard Penetration 1'est Values wich epth
T
‘,-":\l"{ T4 e
'rr r.-" "';\f 1"
o f Yol
] | B *.p
&.-.ﬂi‘; Lkl 4 R
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. s STANDARD PENETRATION TEST
Shyama Power {India) Limited CURVE
Client :- |ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Construction of 400/220 KV, 2 x 500 MV A, 220/132 KV, 2 x
160 MV A and 132/33 KV GIS at Rangia (Kumarikata) along

Projcct :- . . . . : . .
J with the Associated Transmission Lines with Bay Extension
works at Existing 132/33 KV Nalbari GSS {Packagc G
Site |BH-5
STANDARD FENETRATION TEST VALUES
it 20 30 4t a0 el
£1.04) - —
250 '\\
5.0 \
N
g
= 750 b
“ EN{H]
12.30
\
'I
15.00

Page 102




. e STANDARD PENETRATION TEST
Shyama Power (India) Limited CURVE
Client ;-  |ASSAM ELECTRICITY CRID CORPORATION LIMITED.

Project :-

Construction of 400/220 KV, 2 x 500 MV A, 220/132 KV, 2 x
160 MVA and 132/33 KV GIS at Rangia (Kumarikata) along
with the Associaled Transmission Lines with Bay Extension
works at Existing 132/33 KV Nalbari GSS (Package G)

Hile

BH-&

DEFTH ()

FRL

2.30

A0k

T.50

1h,{H]

12.50

STANDARD PENETRATTON TEST VALURS

1 0 o 4 an ot

Flai of Staodard Pepetration Test ¥aloes with Depth
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. . s STANDARD PENETRATION TEST
Shyvama P r{l
3 ower {India) Limitcd CURVE
Client :-  |ASSAM ELECTRICITY GRID CORPORATION LIMITED.,

Project ;-

Construction of 400/220 KV, 2 x 500 MVA, 220/132 KV, 2 x
160 MVA and 132/33 KV GIS at Raugia (Kumarikata) along
with the Associated Transmission Lines with Bay Extlension
works at Existing 132/33 KV Nalbari GSS (Package G}

Site

|BH-7

DFPTH (m)

nog -

2,5

7.

100H

12,50

1500

STANDARD PENETRATION TEST VALUES
10 m ELe] 44 5 £l

Flot v Staodard Penetration Test Values with [epth
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Shyama Power (India) Limited

STANDARD PENETRATION TEST
CURYE

Client :-

ABSANM FLECTRICITY GRID CORPORATION LIMITED,

Projcct :-

Construction of 400/220 KV, 2 x 500 MV A, 220/132 KV, 2 x
160 MV A and 132/33 KV GIS at Rangia (Kumarikata) along
with the Associated Transmission Lines with Bay Extension
works at Existing 132/33 KV Nalbari G55 (Package G)

Site BH-4
STANDARD PENETRATION TEST VALUKS
10 an n 40 56 G0
.00
2.5
500
E
E Tak o
Ay
=]
=
i
1250
13.04

Plol ol Standurd Peaetration Test Values with I}epth

,_L_‘,T T,.q“‘*

\cﬂ.

ﬁ:m
" \3"‘
e AR 4

A AP

Page 105



T —
. i STANDARD PENETRATION TEST
Shyama Power (India) Limited CURVE
Client ;-  |ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Construction of 400/220 KV, 2 x 500 MV A, 220/132 KV, 2 x
Proiect - 160 MV A and 132/33 KV GIS at Rangia (Kumarikata} along
OJEEL " lwith the Associated Transmission Lines with Bay Exlension
works at Existing 132/33 KV Nalban GSS (Package G)
Site |BH-9 —
STANTDYA R} PENETRATION TEST VALUES
0 14 Ny 30 4 L1¢] it
[ERLLEES —
2,50
.00
E
o TAh
-
&
H‘ :
10,00
|2.50)
15,00
PloL of Standzrd Penctration Test YValugs with Depth
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SHEAR TEST CURVES
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Shyama Power (India) Limited

SHEAR TESTS CURVES

Client :ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Constructiar of $U0/220 KV, 2 x 300 MV A, 2200132 KV, 2 x 160 MV A and 132733 KV GIS at Raﬂ%ia {Kwmarikata) aicrné}

with the Associated Transmission Lines with Bay Extension works at Existing 132/33 KV Nal

ari GSS {Package

TRI-AXJAL SHEAR TEST CURVE

BH NO. | SAMPLE NO. - Ul

DEPTII:- 1.00m

.00

C 028 kyem®

PR

250

2.00

1.30

1.00

SHEAR STRESS kg/fcm?

.50

l

o0
oo 05 1.0 1.5 20 258 30 A3 40

4.2

5.0 5.4 6.0 65 D 75

NORMAL STRESS kg/cm?

TRI-AXIAL SHEAR TEST CURVE

_ BHNQO. 1 SAMPLE NO. - U2 DEPTH :- 400 m
3.00 .
031 kefom®
M: 7id°

T 250
E:
o240
"]
::;_'dl
E 130
o
& 100
7

050

— 'J,pl' : =
0.0 [ \ .
oo 05 ta 15 o rd} 10 15 410 45 LY - B 1 . 4] FAY 1.5
i We el
NORMAL STRESS kglem® — e
\3 10
'NAMP@ Fage 108




Flwith the Associated Transmission L'nes with an Extensmn works at Emstmg 132/33 KV Nalbaﬂ S5 (Package G}

b — . e e m— e — o e— — B — i — o e vmmm e— e e s (mm—m A — ——— — — R (. o m——

Shyama Power (India) Limited SHEAR TESTS CURVES

Client :ASSAM ELECTRICITY GRID CDRPORATID"-J LIMITED.

OTISITUCTION & et i I

DIRECT SHEAR TEST CURVE
BH NO. SAMPLE NO. - U3 DEPTH :- ¢.00m
- B R ALY kgfcmz
o e Nt
5 2.50
!
o 2.00
é 1,50
o
fas
5100
T
=]
0.50 =
004
06 05 10 15 20 25 30 A5 40 45 50 55 60 65 70 75
NORMAL STRESS kg/eni?
DIRECT SHEAR TEST CURVE
BH NO. 1 SAMFPLE NO. - U4 DEPTH :- §.00 M
3.00 >
0L kgfom
2o 34007
250
=
200
Eﬂ'ﬂ}
E 150
"5 ]
g 1.00
CT: P
0.50
oot T
00 05 16 15 20 25 30 35 40 45 5 WS 3\ 65 70 15
X
NORMAL STRESS kg/ony’ Ba e
e o Page 109
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Shyama Power (India) Limited SHEAR TESTS CURVES

Client :ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Consroction of JO0V220 KV, 2 x S0 MVA, 22(/132 KV, 2 x 16l MV A and 132/33 KV GIS at Rangia (Kumankata) along
with the Associated Transmission Lines with Bay Extension works at Existing 132/33 KV Nalbari GSS (Package G|

TRI-AXJAL SHEAR TEST CURVE

BH NO.2 SAMPLE NO. - T DEPTH :- 2 50m
.00
€ 030 kgfe”
M: 600 °
L 250
e
o 200
A
[l
B 150
]
=
i 1.0
:
(.50 - =
e ‘.::i |
Y i i 4 i 1 |
66 05 10 15 20 25 30 35 40 45 50 55 &0 65 D 75
NORMAL STRESS kg/cm®
TRI-AXIAL SHEAR TEST CURVE
BHNG. 2 SAMPLE NO. - U2 DEPTH :- 4.00™
300 -
C: 033 E‘:g,,."r:m2
. A I
E -
E:
- 200
v
s
=4
B 150
E 1.00
7
0.50 =—
0.0 il
0 5 10 15 20 25 30 35 40 45 50 Foe 60 \N@% 70 75
, i g 10
NORMAL STRESS kgiem” @&\ " Jul
i 11
| e
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Shyama Power (India) Limited

SHEAR TESTS CURVES

Client :ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Construction of 400/220 KV, 2 x 300 MVA, 220/132 KV, 2 x 160 MV A and 132/33 KV GIS at Rangiz (Kumarikata) along
with the Associated Transmission Lines with Bay Extension works at Existing 132/23 KV Nalbari GSS (Package (5)

SHEAR STRESS kg/om?

DIRECT SHEAR TEST CURVE

BHNO. 2 SAMPLE NO. - U3

DEPTH :- g.00 m

3.00

| €040 kpfem®

S Azan°

1.00

0.50

0.0 b

B 05 e 1% 20 25 346 35 40 45 50 &5
NORMAL STRESS l{g;’u::m1

BO 63 70 3

SHEAR STRESS kgfom?

DIRECT SHEAR TEST CURVE

BH NO. 2 SAMPLE NQ. - 55

DEPTH :-10.00m

3.00

€ 0,00 kafom®

T 00

.30

200

1.00

1.00

.50

00 05 10 15 20 25 30 35 40 45 54"
NORMAL STRESS kg/om? o B

S — —_t"i.i E —

6.5 7O 15
)
O 1

e
rff" Page 111
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Shyama Power (India) Limited

SHEAR TESTS CURVES

Client :ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Constroctirm of JO0/220 KV, 2 x SO0 WY A, 22001532 KV, 2 160 MV A and 132733 K G5 at Rangta (Komarikatz)y along
with the Associated Transmission Lines with Bay Extension warks at Existing 132/33 KV Nalbari GSS (Package G)

SI1{EAR STRESS kegfem?

BHNG. 3

TRI-AXIAL SHEAR TEST CURVE

SAMPLE NO. - Ul

DEPTH :- 1.00m

C: .30 kafem®
;A0 "

250

00

1.50

1O

0.50

G B

™

i

0.0
6o 05 10

1.5

20

25 30 35 40

45 580 55 &0 65

NORMAL STRESS kg/cm?

i 15

SIIEAR STRESS kg/em?

BH NO. 3

TRI-AXTAL SHEAR TEST CURVE

SAMPLE NO. - U2

DEPTH :- 4.00m

3.00

[0 az 1"44_7.-‘{:111:E
R

2.00

1.50

1.00

056

=]

pite=
b

20

NORMAL STRESS kg/cm’

25 30 35 4D

45
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Shyama Power (India) Limited SHEAR TESTS CURVES

Client :ASSAM ELEETRIC'TY GRlD CORPORATION LIMITED

: Aty il ara) along
with the Asmcrated Transmvssmn Lines wlth Ba:-,r Extensmn works at Exrstmg ‘F32,"33 KV Nalban GSS {Package G)

DIRECT SHEAR TEST CURVE

BH NO. 3 SAMPLE NO. - U3 DEPTH :- 6.00m

3.00
C:000 kpfem
0; A14%°

250

2.00

1.50

1.00

SHEAR STRESS kgfcm?

050

0.0
o 05 10 15 20 25 30 35 40 45 50 &b BQ &5 70 75

NORMAL STRESS kgfem?

DIRECT SHEAR TEST CURVE

SAMPLE NO. - 55

BIINO. 3 DEPTII :40.00.m
300 =
C o 00K kgfern™
o 98g 0: 35.00°
=]
=2
o 200 b=
o
]
E 1.50
D’f A =
é 1.00 -
e 1
050 [ f#—ﬁ'
= =

1]
80 05 190 15 20 25 30 35 40 45
NORMAL STRESS kg/om?

' ' o ' '
m—— S — T — e — —— — — S — e m— e — . e o me— —— e——




Shyama Power (India) Limited SHEAR TESTS CURVES ]

Client :ASSAM ELECTRICITY GRID CORFORATION LIMITED. -
nuiruction of 200220 KV, 1 x 500 Mva, 2200132 KV, 2 x 160 MY A and 132733 KV GLS at Rangia (Kumenkata} along
with the Associated Transmission Lines with Bay Extension works at Existing 132/33 KV Nalbari GSS (Package G)

TRI-AXIAL SHEAR TEST CURVE

— e me— ——— il — —
|

BHNO. 4 SAMPLE NO. - Ul DEPTIL:- 1.60m
.00 T T
C:022 kyfem™

o, sl n: 560 °
g :
E;
w280
é 1.50
e
&
160
I
LA

0.50

RARL

0.0
0.0 0.5 10 1.5 20 2.5 3.0 3.5 4.0 £5 50 5.5 §.0 &5 70 7.5
NORMAL STRESS kg/cm?

DIRECT SHEAR TEST CURVE
BI1INO. 4 SAMPLE NO. - U2 DEPTH :- 4.00m
100
] € 000 kafom®
[z 3200
250
2
06
[ 7]
&
E 150 :
: i
1.00 | -
0.50 Pl
0,04 -J <
80 05 1.0 t5 20 25 30 35 40 45 /55 SBOWS 10 75
, ‘I wB O
NORMAL STRESS kg/cm v g
\ ¥ Page 114
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Shyama Power (India) Limited SHEAR TESTS CURVES

Client :ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Conslruction of 2000220 KV, 2 x 300 MYA 220/132 KV, 2 x 100 MVA and 132/33 KV GIS af Rangia (Kumarikata) alon
with the Associated Transmission Lines with Bay Extension works at Existing 132/33 KV Nalbari GSS (Package é‘v}

SHEAR STRESS ko/fcm?

DIRECT SHEAR TEST CURVE
BHNO. 4 SAMPLE NO. - U3 DEPTH :- .00 ™M

3.00 =
L0 kgfom
R i

2.50

2.00

1.50

1.00 /

0.50

0.0
or 95 10 15 20 25 30 35 40 45 80 55 60 65 A0 V5
NORMAL STRESS kg/cm®

SHEAR STRESS kg/cm?

DIRECT SHEAR TEST CURVE
BH NO. 4 SAMPLE NO. - 55 DEPTH :4000m
3.00
| SRR Ecg,"cmz
7 37an®
250 el
200
1.50
1.60
050 )
Ed
.o '
. 0d 0.5 1.0 1.5 2.0 25 10 35 4.0 45 5.0 B 7.0 1%
. ] wg |0l
NORMAL STRESS keg/om® R
q Page 115
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Shyama Power (India) Limited

SHEAR TESTS CURVES

=r= —— —

Client :ASSAM ELECTRICITY GRID CORPCRATION LIMITED.

with the Associ

Construction of J000220 KV, 2 x 500 MVA, T20/I52 RV, 2 X 160 MYA and L3533 BY IS at Rangia {Kumarikati) along
ated Transmission Lines with Bay Extensionr works at Existing 132/33 KV Nalbari GSS (Package G}

SHEAR STRESS kg/iom?

2.00

1.50

1.00

TRI-AXIAL SHEAR TEST CURVE

BHNQ. 5 SAMPLE NO. - Ul

DEPTH :- 1.00m

1 0.24 kgfem”

CI; F.o0

— "

|'r I"'.'lII i '|u_

0.0

05 10 15 20 25 30 35 40 45 5D
NORMAL STRESS kg/cm?®

% 62 &5 T0 715

SHEAR STRESS kgfom?

250

1.5D

1.0

c.50

.1
o0

DIRECT SHEAR TEST CURVE

BH NQ. 5 SAMPLE NO. - U2

DEPTH :- 4.00m

C: 000 kajom®

AL

“P
12

A | B LF 1] !

T

05 10 15 20 25 30 35 40 45 50

NORMAL STRESS kg/em’

' 8.
L&
N—
“NajA

(\; 0 75
o
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Shyama Power (India) Limited SHEAR TESTS CURVES

Client :ASSAM ELt:CTRICITY GRID CDRF’DRATI'DN LIMITED.

OTSIIMCTION 0 2. an & ar Hangia  hoomankata b plong

with the Associated Transmlssmn Lines with E:a:-,r Extensmn wc-rks at E}EIS[IHQ 132/33 KV Nalbar; GSS {Package G)

DIRECT SHEAR TEST CURVE
BH NO. 5 SAMPLE NO. - U3 DEPTH :- 6.00m
3.00
| O 000 kefem?
5 B SAL I
i| 5%
B
[l Z 20
| &
E 1.50
Il o
i T,
| &' y i
LN
| es LT
' oadel
| 86 05 1@ 15 20 25 30 35 40 45 50 55 B0 65 70 75
| NORMAL STRESS kg/em?
|
'- DIRECT SHEAR TEST CURVE
|
| BHNO, § SHUMLEUEIN ar DEPTH :-10.0p ™
I 380 C 00 lqg,."-::m2
I o 2 . 3g00°
1
| 2
i 4 200
.|| E
1| 5 1
fu's ",;
| é 1.00
(7] rf
I 0.50 4.
I o
Ty
|| 00 05 10 15 20 25 30 35 40 45
! NORMAL STRESS kg/em?®
!




Shyama Power (India) Limited

SHEAR TESTS CURVES

Client :ASSAM ELECTRICITY GRID CORPORATION LIMITED.,

Consiruction of 400220 KV, 2 x 500 MY A, 2200132 LV, 2% 160 MY A and 13233 KV G5 at Rangia (Kumankata) aleng
with the Associated Transmission Lines with Bay Extension works at Existing 132/33 KV Nalbari GSS [Package G)

SHEAR STRESS kg/om?

3.00

200

1.50

1.00

0.50

BH NO. 6

TRI-AXIAL SHEAR TEST CURVE

SAMPLE NO. - Ul

DEPTH :- 1.00m

2030 kg-‘crriz

G0 ¢

v

1
i
|

0

09 05 10

15 20 25 30 35 40

45

50 55 &0 65 Y0 75

NORMAL STRESS kg/em®

SHEAR STRESS kgfem?

A0

2.00

1.50

1.00

DIRECT SHEAR TEST CURVE

BHNO. 6

SAMPLE NGQ. -U2

DEPTH :- 4.00m

C:0.00 kafem=

oD

(11 I 5 T

15 20 25 30 35 40

NORMAL STRESS kg/em’

45
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Shyama Power (India) Limited

SHEAR TESTS CURVES

. — —

Cliant :ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Comstruction of 400/220 KV, 2 x S0 MV A, 22132 KY, 2 & 180 MY A and 132733 KV G5 ar Rangia (Kumarikata) along
with the Associated Transmission Lines with Bay Extension works at Existing 132/33 KV Na'bari GSS (Package G)

SliEAR STRESS kgfom?

DIRECT SHEAR TEST CURVE

BHNG. 6 SAMPLE NO. - U3

DEPTI1 :- 6.00m

3.00

Caan Icg,,."-::rn2

[ 34.00°

1.50

10— 1

050

00 05 10 35 40 25 3D 35 40 45

NORMAL STRESS kg/em?

5.0

35 60 65 70 75

—_— e o e—— e e— e o e e— e e e e —

SEEAR STRESS kgfcm?

DIRECT SHEAR TEST CURVE

BH NO. 6 SAMPLE NQO. - 85
3.00

DEPTH 40,00 m

—

1 OLEH) 1»;g,l'mu2

: 36.00"

2.00

1.5

0.30

y 4
0 LH'-T’}I

M 065 0 15 20 25 30 35 40 45

NORMAL STRESS kg/em?

I A

*wa D
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Shyama Power (India) Limited SHEAR TESTS CURVES

slructhion of ATl | Fumarikata) along

’E. Client :ASSAM EL 'GTRICITY GRID GDRPORP.TIDN LIMITED.
LA
with the Associated Transmlssmn Lmes with Bay Extensrcn wcnrks at Existmg 132/33 K"u" Nalbari G35 (Package G}

TRI-AXTAL SHEAR TEST CURVE

]
I
|_
|
1
|
|
!

BH NO. 7 SAMPLE NO. - U1 DEPTH :- { gom
.00
C:0.22 kefom®
. 280 O: 5 ©
B
= )
1 E 200
Ml
=
e
~ 150
ol
=
s
£

o . e Y
W TP TY T T
0.0 0.5 1.0 1.5 2.0 25 50 3.5 40 4.5 24 5.5 8.0 8.5 7.0 1.5
NORMAL STRESS kgfem?

DIRECT SHEAR TEST CURVE

]

|

|

|

|

l

|

|

|

|

] BR NO. 7 AL LEILE 0L S LR DEPTIE - 4,00
l
|
|
|
|
|
|
|
I
|
|

C: 000 kgfor®
M: 3400

250

200

1.50

106 . /

SHEAR STRESS kg/om?

0.C
00 G5 10 15 20 25 30 35 40 45

NORMAL STRESS kg/cm?




Shyama Power (india) Limited

SHEAR TESTS CURVES

Client :ASSAM ELECTRICITY GRID GDRF‘DRATIDN LIMITED.

OnELrUCTIon o

ELEL at BAngLl fhumarlbatal 2long

with the Associated T .mnsmlssmn Lines wdh Bay Extenslon works at Exlstlng 132133 KV Nalban G55 (Package G}

DIRECT SHEAR TEST CURVE
BHNOQ 7 SAMPLE NO. - U3 DEPTH :- 600 M
300
L) kg,."c.:m2
- 37.00"
T 250
@
- 200
"
o e
g 1.0 -,ﬂ"
e
0.50
r'
0,04
PO 05 16 15 20 25 30 35 40 45 50 55 60 65 70 15
NORMAL STRESS kg,r"ni:m2
DIRECT SHEAR TEST CURVE
BH NO, 7 SAMPLE NO. - §5 DEPTH :40.00 M
3.0 1 2
C 000 ko
[T ann®
5
a0
E 150 /
fa
=
o 1.06
= &
.50 ]
P ]
0.0+ -
00 05 10 15 20 25 38 35 40 45 5,2 5 8 %5,5 70 75
NORMAL STRESS kg/em® g w3 ).
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Shyama Power {India) Limited

SHEAR TESTS CURVES

Client :ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Construction of 400/220 KV, 2 2 500 MV A, 220/132 KV, 2 x 160 MVA and [32/33 RV GIS at Rangia (Kumankata) along
with the Associated Transmission Lines with Bay Extensicn works at Existing 132/33 KV Nalbari GSS (Package G)

TRI-AXIAL SHEAR TEST CURVE

BH NO. & SAMPLE NQ, - Ul DEPTH - 1.00m
300 . .
L V2 kgfem”
[N 400 ¢
L 250
s
- 200
é 1.50
[y
3 1.00
7
0.50 —
B -
GO 05 10 15 20 25 X0 35 40 45 S50 55 60 65 70 75
NORMAL STRESS kg/cm?
TRI-AXTAL SHEAR TEST CURVE
BH NO. § SAMPLE NO. - U2 LEPTH :- 4,00 m
3.00 >
€033 kglem
_; "
T 250
)
- 2006
(=]
[l
E 150
E 1.00
{T: -
b V’vﬁr?"‘“w -
b 1] a5
00 05 10 15 20 25 30 35 40 45 B5 sl 70 75
<[ wa O
NORMAL STRESS kg/em’ iy 3 |
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Shyama Power (India) Limited SHEAR TESTS CURVES
= Clignt :ASSAM ELECTRICITY GRID CCRPORATION LIMITED.
Construction of 40/220 KV, 2 x 300 MVA, 220/132 KV, 2 x 160 MVA and 132/33 KV GIS at Rangiz (Rumarikata} alon
- with the Associated Transmission Lines with Bay Extension works a* Existing 132/33 KV Naigari G55 {Packags é‘j
DIRECT SHEAR TEST CURVE
i
| BH NO, 8 SAMPLE NQ. - 113 DEPTH :- g.00m
3.00 3
l 080 kglem
’ S 250 MR R L
| =
|
|| o 200
]
1| €.
1] =
' = 1.0 -
.l_ u'ﬁu ‘_rIF‘ ‘:
| ﬂ‘u "-.,’-T
| 00 03 10 15 20 28 30 35 40 45 50 55 60 85 F0D 75
[ NORMAL STRESS kg/em?
I
| DIRECT SHEAR TEST CURVE
l
| BH NO. 8 SAMPLE NO. - 54 DEPTH :- 7.00m
30 : -
| [ ’ l C 0 ch."c'm2
l N ' = O: 35.40°
H E‘- | —
5D 3
[ 3 |
i § -
I E 1.50
x -
-
|| & 100! A
T o
TR % | :
0.50 —
o
L = & ARENE
1| 00 05 10 15 20 25 30 35 40 45 70 15
|| NORMAL STRESS kg/om?
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Shyama Power (India) Limited

SHEAR TESTS CURVES

Client :ASSAM ELECTRICITY GRID CORPORATION LIMITED.

IConsbction of 007220 P-(V, 2x300 MVA, Z2HIZI KV, 2 1 160 MVA and 132/33 EV GIS at Rangia (Kumarikata} along
1with the Associated Transmission Lines with Bay Extension works at Existing 132/33 KV Nalbari GSS [Package G)

TRI-AXTAL SHEAR TEST CURVE

BHNO. ¢ SAMPLE NO. - Ul DEPTH = |.00m
300 5
030 kefom
0: 400 °
T 250
3
200
[}
[
E 1.50
o
5 1.00
P
B4 41
0.50 =i
— ‘IF'_h_-
ol LY TP RTIN
a0 0.5 1.0 15 0 25 3.0 3.5 44 45 50 55 8.0 6.5 .0 1.5
NORMAL STRESS kg/cm®
DIRECT SHEAR TEST CURVE
BH NO, 9 SAMPLE NO. - U2 DEPTH :- 4.00m
360 -~
C ;0000 kofom
S AW
“E 2.50
5
= 200
=]
K|
E 1.50
')
I 100
&=
050 = 1-
podel T/ .
0.0 05 1.0 1.5 2.0 25 3.{! 3.5 &0 4.5 50 J'c' 8.0 &}‘5 7.0 _'LE
. ol
NORMAL STRESS kgfem’  f\ W8 )=
' £, Fage 124
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I Shyama Power (India) Limited SHEAR TESTS CURVES
l Client {ASSAM ELECTRICITY GRID CORPORATION LIMITED.
l Eanﬁtructicrn of A00/Z220 KV, 2« 500 WMVA, 22001232 KV, 2 x 160 MV A and 132733 KV GIS ar Ranoia {Kumurikata} alon,
* | with the Associated Transmission Lines with Bay Extension works at Existing 132/33 KV Nalbari GSS (Package %)
: DIRECT SHEAR TEST CURVE
f BH NO.9 SAMPLE NO. - U3 DEPTIL:- 6,00 m
3.00 T Z
| O 2KD by
N ;24007
I g 2.50
| 5 200
_i £
150
|
= 100 A=
| E -/j- = i FrT
| 0.50 —
¥ 3
I 08 o665 10 15 20 25 30 35 40 45 50 55 60 65 70 75
| NORMAL STRESS kg/cm?®
|
: DIRECT SHEAR TEST CURVE
| BH NO. 9 SAMPLE NO. - 85 DEPTH :- (.00 M
100 .
' | | _ i | 02000 kefem®
| M: 36007
! ‘w250 —_—
= |
i 2
I} g
| E 1.50
e
| é 1.00 — &
f
TN i
I 4 i !
aodd | Q)
| 00 05 10 153 20 25 30 35 40 45 - %53 DY 65 70 75
1 NORMAL STRESS kglom® {4\, fj S
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GRAIN SIZE DISTRIBUTION
CURVES
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Shyama Power{India) Limited

GRAIN SIZE DISTRIBUTION
CURVE

Clicnt :-|ASSAM ELECTRICITY GRID CORTPORATION LIMITED,

Construction of JUW220 KV, 2 x 300 MYA, 2207132 EY, 2 1 160 MYV A and 13233 KV
Pn}jcct :-|GIS at Rangia (Kumuikata) along with the Associated Transmission Lines with Bay
Extension works st Existing 132/33 K Nalbari G55 (Package G}

Bare Hole W, B3Il-1
i ~
13000
90 (K
RLRRAIN
T
=t~ Ngpth 11 00m
60,00
by == {Jeqth =.00m
=
= 50.00
it
EIRH |
h 000
[l 2000
[I42LH |
' |
0.0t '
5000 0,001 010 0.100 W) 10,000
Particle size (rom}
I
b
o 0,002- _ -
Grain Size {mm) <0002 0.075-4.75 =4.75
0075
Sample No. Clay (%) | SUL{%) | Sand (%) G{;‘:ﬁ
oy
U1-1.0KM 27.00 68.00 5.00 0.06
U2-4.00M 23.00 65.00 7.040 0.00

ll
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Shyama Power{India) Limited GRAIN SIZE DISTRIBUTION CURVE
Client :-(AS54AM ELECTRICITY GRID CORPORATION LIMETEL.
Conslruction of 4007220 KV, 2 2 500 MVA, 220/132 KV, 2 x 160 MVA and 132/33 KV GIS
Project :-|at Rangia (Kumarikata} along with the Associated Transmission Lines with Ray Extension
wirks at Existing 13233 KV Nalbari 085 (Packape G)
Rare 1lole No. i11-1
il e
100,00
9tk L)
B0
000
—=#— Lepth :000
AL H
] | | ~fi—Dieplh -5 1¥%im
2 s0.00
= | |
|1 4000 |
KHALH
20,00 | I
100 |
II [1.tK}
(LK) 0001 f1CHLRE [1.16Kh | K10 HERN
Particle size (mm)
L J
. e G.002- =
{raio Sive {mm} =IhK)2 0075475 .75
0075
I
Saraple No. Clay (%) | SilL(%) | Sand (%) Gf;‘;'ﬂ
[y -]
U3-6. N 2. 20000 7500 M
LI4-50001 140 YiH 86,00 440
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Shyama Power(India) Limited GRAIN ST1ZE DISTRIBUTION CURVE
| Clienl :-|ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Construction of 4000220 KV, 2 x 500 MVA, 2207052 KV, 2 x 160 MV A qnd 13233 KV QI8
Project :-|ar Bangia (Kumarikata) along with the Associated Transtnission Lines with Bay Extenzion
works at Bxisting 132/33 KV Nafbari O35 (Package G)
Rore 1lvle No. BIL-2
B
100,00
Gk
B
I‘ 70,00
== Dzqith ;2 ,50m
6000 L e
5 - —8—Tieplh 4. K
S SO
58
). (005
I| EAEH |
200K
140,00 :
im
(00K 3L HI 000 AL | Qeck 10D
h Particle size {mm)
I\
e 0.002-
{rain Size {mm) =0,002 0075 0.075-4.75 =4.75
. Gravel
Samuple No. Clay (%) | Sill (%} | Sand (%) N
{ %]
i
U1-2.5001 24.1H) 0900 7.4 LN 1]
U2-4. W8T X740 6200 11.00 ALG
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Shyama Power(India) Limited GRAIN SIZE DISTRIBUTION CURVE,
Clicot :-[ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Construction of 4U0:220 KV, 2 x 500 MVA, 2204132 KV, 2 1 160 MVA and |3233 KV GIS
Project :-|at Rangia {Kumarikata) along with the Associared Transmission Lines with Bay Extension
wotks at Existing 132033 KV Nalbard GSS (Package G}
Bure Hole Mo, ER-2
~ '
1000
90,00 : :
800
.00
—4—Deprh :6.00m
anim
E == [cpth ; 1. 0m
2 S0.00 : :
E i | I
40,00 | :
KRRV 8]
20HIHY :
|
T0.06 I |
; ] |
800 ' L
(1K o001 0.01¢ 00,108 1.000 10,000
Parlicle size {mm}
. i
Grain Size (bun) <ihAKIZ 0002 | 5.075.4.75 =475
0675
, o f 2 Gravel
Sample Na, Clay (%) | Silt{%)} | Sand (%) o
\Aar
II U3-6.003 4040 22,00 T03.00 4.00
551904000 1.00 15.04 74,6 10,00
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Shyama Power{India) Limited

GRAIN SIZE DISTRIBUTION CURVE

Client - |ASSAM ELECTRICTTY GRID CORPORATION TIMITEL.

Construction of 4007220 KV, 2 = 5 MV A, 220/132 KV, 2 x 160 WMV A and 132/33 KY GIS

Praoject :- a1 Rangia {Kumarikata} alang with the Associated Transmission Lines with Bay Batension
works af Lxisling I32/33 KV Nalbarl GSS (Prckage ()
Bure Hole X0, BH-3
i
103430
I
Q0K
B0k
FLERE
—— Dapdls : £ O00m
XL H
H ~@— [k peh 4.00m
=
= 50.00
e |
44310000
30000
200 _
10,00 E |
| | :
| |
{1.00)
(h eI {001 0. {100 10K 10,000
Particle size finm)
o
Grain Size (mm) <0002 "‘“m: 1.075-4,75 | =4.75
il 075
, {zrave]
Sntople No. Clay (%) | Sit{%) | Sand (%) (%
(L]
T1-1.KIM 25410 670 .00 [ RH
L12-4.00% 28.00 65400 T Q.00
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Shyama Power{India) Limited GRAIN SIZE DISTRIBUTION CURVE
Client :- |ASSAM ELECTRICITY GRIT CORPORATION LIMITLD.
Constroction of 4000220 KV, 2« 500 MVA, 2207132 KV, 2 x 160 MV A and 132033 K'Y GIS
Project :- [ar Rangia (Kumarikata) along with the Associated Transinission Lines with Bay Extension
works at bxising 132/33 KV Nalbari G88 (Packige G}
Bore Hole Mo, BH-3
-
100,13
il
ays )
XL
70,00
—#—[xepih o Dl
h G000
| L —8—Theplh : 10.{KIm
B _
= (AW
=
S0.08
3000
eXLH
10306 |
| 1 |
.00 e =
000K 0.0 ERHIN £, TeN) 1.00% | EEEH
Particle size {omum}
e
Geain Size o) | <000z | "7 [ oors475 | sars
0075
. ; \ Gravel
Sample No. Clay (%) | Silt(™) | Sand {%) i%)
L 3-6.000%1 240 10,00 54.00 2.0
55-10.00M 1.0 AW &7.00 T.00
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Shyama Power{India) Limited GRAIN SIZE DISTRIBGTION CURVE
Client :- [ASSAM ELECTRICITY GRID CORPORATION LIMITED,
Cromstruction of 00220 KV, 2 « 500 MVA, 220132 K, 2 £ 160 WV A and 132033 KV GIS
Projecl s~ |at Rangia (Kumarikata) along with the Associated Transmission Lines with Bay Extension
works al Existing 132433 KV Nalbari G858 (Package G}
Bare Hale Na. BH-4
'
10006
| '
S0
L ,I
TR0
—#—Dhepth -1 4KIm
BN
s ~#—Drepath =4 Gilm
= -
B SN
£
I AL
30.00 |
2000 | i
XL} |
(105}
(.10 [0l .01 (L TEKD i.000 1LEEKAD
Particle size (mn;
.
Grain Size (nm) {002 U.302- 075475 | »4.75
G075
. . . Gravel
Sample Nu. Clay (%) | St (%) | Sznd (%) (%)
il L1-1.0006 15.1H) Sk 00 AN
UZ-4. 000 .0n 2140 7400 200
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Shyama Powcer{India) Limited GRAIN SIZE DISTRIBUTION CURVE
J Client :-|ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Construction of 4000220 KV, 2 « 500 MY A, 2200132 KV, 2 1 160 MY A and 13233 KV 15
Project :- st Rangia (Kumarikata) along with the Associaied Transmission Lines with Bay Lixlension
works ac Lixisting 132733 KV Nalbari (G35 (Package )
Rare Lole Na. BH-4
# =
LRI
]
II 800
THN
—— Diepilly 1600
A5
& =@ opih ;L 00m
g _
o 000
o
4,060
30
2004
| £1.0H3
.00
ERNINN] vy h 1 IRLLE L {KKD 10,000
Tarticls size (mm)
%, i
Grain Size (mm} | <0.042 *;‘:fi 0075-475 | »475
. . Gravel
Sample No. Clay (%) | St (% | Sand (%) (%)
L3
LE-6.000 2A10 15.1H] TR0 3.1
S3-TL.0O0RT .06 500 AR 7.00
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Shyama Power(India) Limited

GRAIN SI1ZE DISTRIBUTION CURYE

Client :-

ASSAM ELECTRICITY GRID CORPORATION LIMITED,

Comstraceion of 40220 KV, 2 x 300 MVA, 220032 Kv, 2 x 160 3 VA and 152353 KV GIS

Project :-|at Rungiu (Kumartkata) along with the Associated Transmission Lines with Bay Extension
works at Bxisting 13233 KV Nalbari G55 (Package G)
Bore Hale Na. BH-5
r
30400
EHIH
I R0
.00
—4— Dlepth -1 OKIm
LT ERES
b= i Dicptl 4 Bl
£ snop
3'? i
460.00 | | ]
300
203,03 | | |
1600 | | '
I-——-'.‘""" | I I |
.08 I
0.00G 0001 LLXLNEN A LEE 1.061Ck 101 (KK
Paorticle slze {mm)
.
il Grain Size (mm) <002 {I.Ulﬂ_- 0.075-4.75 =75
1.075
q . g . Grravel
Sumple Mo. Clay (%) | 5i10%) | Sand (%) (%)
-1.0000 Z00 T 10060 a.0n
12-4.0400T s00 5.00 R7.00 3.00
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Shyama Power{India) Limited GRAIN SIZE DISTRIBUTION CURYE
Client :- | ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Comnstruction of 400220 KV, 2 5 500 MYA, 220032 EV, 2 x 160 MY A and 132/33 EY GLS
Prqiect se )2l Bangiy (Kumarkata) along with the Associdled Transmission Lines with Bay Extension
wirks ot Existing 132/33 KV Nalhari (355 (Package ()
Bure Hule Ni, BH-5
s B
10000k
g’ﬂ.m 1
B
1
T0.00
—4—Depth 16.00m
[ R H M
& =8 eneh L0
£ 50,00
s | !
A3 : i |
30,00
20000 | || |
[LALH : ! | 1
] | |
| | || : .
Q.0ck —
11 EE 0,001 {1000 (L 1K 16060 10000
Particle size (o)
. >
Grain Size (mm) <0.002 0002 1 o 75475 | »475
0075
. o . Gravel
i Sample No. Clay (%} | Sit (™) | Sand (%) (%)
T3 G LAD 3.0 410 SO0k
55 LM .00 IR H 24 6.1
1

Page 136



Shyama Power(India) Limited  |GRAIN SIZE DISTRIBUTION CURVE

Client :- |ASSAM ELECTRICITY GRID CORPORATION LIMITED.

Consiraction of ANVZ20 KV, 2% 500 MY A, 22132 KV, 2 = 160 MYA and 132733 KV G158
Project :-|at Rangia { Kumurikats) along with the Associated Transmission Lines with Bay Extension
works ot Bxisting 132/33 KV Nalbari GS8. {Tackage ()

Bore Hule Ne. Ell-6
S "
100600
LRI H
&0.08
.00
== Depth ;100D
LIEREH
" == Lrepth 3.0l
]
i SUH
=
40171
00
20000
Il 1ChiN) | .,Ar—"L-Il | |
£.00 : I
.00 1 {10110 (. TWy LW HIALLT
Farticle size {fmnt)
S o
Grain Size (mm) <02 {"ﬂm.’ B.075-475 | »4.75
H.4F73
. . . Gravel
Sample No. Clay %) | St (%) | Sand (%) (%)
AT1-1.000] 2340 800 o, 01} (TRE]
24008 AL S.40 §1.00 4.00
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Il Shyama Power(India) Limiied GRAIN SIZE DISTRIBUTION CURVE
Client :-|ASSAM ELECIRICITY GRID CORPORATION LIMITED.
Construction of 400220 KV, 2 x 300 MY A, 220/ 132 KV, 2 x 160 MV A and 13233 KV G
Prq]jq;:r.:t 1=lat Rangia {(Kumarikals) slong with the Associated Transmoission Tines with Bay Extension
works at Bxisting 132/33 KV Nalbari G885 (Package G)
Eare Hale No. BEH-5
4 ™
100,00
o
. —
HLIED
FLERE]
—4— leptl :2.00m
601,00
. i~ Depih ;] C.(Ni
=
= 50.00 i
3
EERRA]
300N
.00 ,
|
.06 ' , :
| gt | Jili
X EH] [ ] *—8—i
(300 [1.CICkE LER RN} A I H 114300 [ XE K]
| Particle size {1umy}
Y o
Girain Size {mo} <A '}u";'ﬁ' 0.075-4.75 | =498
Sample No. Clay (%) | Silt(%) | Sund (%) {'f,;:;"'l
h
U3-6.00M 31K 5.00 R3.0N 7.00
S5-10,G0M 0.00 () 9000 10,00




Shyama Power{(India) Limited GRAIN SIZE DISTRIBUTION CURVE
| Clicot :-|ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Construction of 400220 KV, 2 x 500 MVA, 2204132 KV, 2 x 160 MVA and 13233 KV GIS
Project :- al Rangia {Kumarikata) along with the Associated Transnussion Lines with Bay Bxtension
works at [xisting 13233 KV Nalhari GSS (Package 3)
Bore Hole Mo, EH-7
~ )
19300000
940,00
(O
0
—#~—Depih 11 1K1m
&n.0n
] ~@—Diepth -4.00m
£ 50.00
S
00,00
F.00
14
] ! | |
161.6) | [
P | i
0,00 '
£2.008) 0.00F i 116K} 1,000 10,600
Particle size (i)
L "
Graino Size {mm) <(L402 0.002- 1 4 wrsd75 | »a75
G073
. . . Gravel
Samople No. Clay (%) | Sili (%) | Sand (%} (%)
171-1.00M 2240 £i9.00 0.0 0.00
U2-4. KM 5.00 LO.DM 8500 0.00
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Shyama Power{India) Limited

GRAIN SIZE DISTRIBUTION CURVE

Client :-|ASSAM ELECTRICITY GRIN CORPORATION LIMTTED.

Construcion of 400230 KV, 2 5 50 MVA, 2200132 KV, 2 x 160 MV A and 13233 KV GIS
Pl‘l}jﬂtt 1= lat Rangia  Kurmarkata) along with the Associated Transmission Lines with Bay Lxtension
works at Extsting 132/33 KV Nalbari (85 (Package G

Bore Hale No. BH-7
4 )
1000
Gk H
an.00
0
—#— Depth 400w
fl1.(K}
= <@ — Dt 11 . 00m
5 oo
= Ao
i
40,00
3000 |
|
I‘ 243000
I | |
(L RE}]
Q.0 [ — - |
R (FiWH {01 105 100063 10.0EKS
Parlicle size fmm)
I‘ 4 /
Oz -
{xrain Size () <0002 C:l 075 0.075-4.75 | =475
. . . Grrovel
Sample No, Clay (%) | Silt (%} | Sand (%) (%)
L {
1 L3-6.0001 (.04} 1K 9100 £.0
55-10.000 L4 140 91.00 L.00
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Shyama Power{India) Limited

GRAIN SIZE DISTRIBUTION CURVE

Client :-

ASSAM ELECTRICITY GRID CORPORATEON LIMITED,

Construction of 00220 KV, 2 1 500 MV A, 2207032 Kv. 2 x 160 MV A and 132733 KV GIS

Project :-|at Rangia (Kumarikuta) along with the Associaled Transmission Lines with Bay Extension
works at Existing 132/33 KV Nulbari G335 (Package G)
|| Rorc ilole No. BILS
i
100, 0
34
SR
TO.00
—#—Dhpath - 10O
60400
1 ~@— Dopth 14 O
= S0
P
401K}
|| .00 |
1 |
20,00 . l
I ! )
10,00 | ! |
14000
LY 0.00H (L016 6,100 1.0 LT
Particle size (o)
I\
Gralo Size (mm) <2 ﬂ‘“m.' LD75475 | »4.75
0073
3 APy A Gravel
Sample Nu. Clay (%3 | Silti%) | Sand (% (%)
71-1.00M 2500 G7A0 S400 LK
24008 27N L0 12.10K) n.ou
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Shyama Power(India) Limited GRAIN SIZE DISTRIBUTION CURVE
Clieng :«|ASSAM ELECTRICITY GRID CORPORATION LIMITED.
Comsiruction of JHK220 KV, 2 x 500 VA, 22032 KY, 2 = 160 MV A and 132133 KV GIS
Project :- at Rangia { Kumarikata} along with the Associated Transmission Lines with Bay Bxtension
works at Existing 13233 KV Matbari G8% (Fackage G)
Bare Hule Ne. BIl-&
r "
100,00
EHRLE
BOLOG
F00
{| ——Dlepih i Mhm
XL H
b =i lepth : T AKlm
2 snop
&
H1.00
30000 ;
|| 20,00 ||
10.00 , |
! | :
111 H —=l——A
(1 ECRE 0.001 {10160 (LI (RLED ILLLENN]
TParticle size (rom)
\ J
Grain Size (mm) <0002 W02 1 o 075475 | >a7s
0075
! . . Gravel
Samape No. Clay (%) | S5iHi{%) | Sand {%} (%
E
U3-6.000T1 2.00 .00 F3.00 140
54-70031 . LLRLY 910K} 9.00
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Shyama Power{India) Limited

GRAIN SIZE DISTRIBUTION CURVE

Client :.

I

Project :-

Construction of 400220 KV, 2 4 500 MY A, 2204132 KY¥, Z2x Mal MV A and 132533 K.Y GIS
at Rangia (Kuemarkata) along with rhe Associated Transmission Lines with Bav Extension

works at Existing 132433 KV Nalbari GS5 (Package )

Bore Hole ¥a,

EH-9

100 il
|
W0
EHREN
T0.KE
=== Liepth =1 0000
£40.000
I = ~@~ Depih +0lm
£ 5000
&
LR
30.00
2000
H I
I WY | H.'_"__,..r |
.00
4300 (1.006H 0,00 (.1¢W3 | Qe 10,000
T'article size {mm)
b
I LMk 2-
T nI7 =0, 4 3 0
Grain Size {mm) 0002 0.075 0.078-4.75 =4.75
. . Gravel
Sumple Na. Clay (%) | Silt (%) | Sand (%] (%)
T1-1.000E 2200 GO0 1400} 00
U2-440M . [H} L0 R0 4.00
i
! =
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Shyama Power(India) Limited GRAIN SIZE DISTRIBUTION CURVE

Client - |ASSAM ELECTRICTTY GRLID CORPORATION LIMITED.

Construction of 4007220 KV, 2 x 500 MVa, 220132 KV, 2 < 160 MV A and [32733 KV QI8
Praoject :- [al Rangia (Kumariliata) along with the Associated Transtrission Lines with Bay Cxlension
works at Existing 132733 KV Nalbari GES (Package (3

Bure Hole Xo. BH-9
> -
1E0EkEHY
“1 .
B0
[
T K
—— L3eqith 6. INm
G000
L @~ Thepth :110H b
I‘ = 50.00
= i
ACHEN) '
30.00
i
2000000
Lihmd
Q.06 ——ia— -
LERENN] (kid] 0016 (16K 1.0 T(r0
Particle size (mm)
o r.
Grrain Size {mine) <3002 ¢.002- 0075475 | >4.75
{075
g cor d M e Gravel
Sample Na. Clay (%) | Silt (%) | Sand (%) (%}
I73-4.00M 3. 6.0 £4.00 700
S5-14.00% 3.4H) L] 89,00 1140

ey
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