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THE PREPARATORY SURVEY ON
GANGA REJUVENATION PROJECT
INTHE STATE OF UTTAR PRADESH, INDIA

Minutes of Mceting
for
INCEPTION MEETING

Venue: Conference Room, ¥ Floor Rivatas Ilotel, Varanasi City
Time & Date: 11.30 am — 14.30 pm, Monday 21* September 2015
Attendees:
JICA Delhi

Mr. M P Singh Additional Chief Development Spec” T
UPJN

Mr. R K Dwivedi Chief Engineer

Mr. J B Rai General Manager

Mr. S K Barman Project Manager
VNN

Mr. S C Singh Executive Engineer

Mr. B K Dwivedi Additional M C VNS
Jal Kal Varanasi

Mzr. B K Singh Executive Engineer
Pro’ect Mana ement Consultants

Mr. U N Tiwari DTL (1IDP)

Mr. B N Sharan DTL (Non Sewerage)

Mr. B R Gupta DTL (Sewerage)
NJS Consultants

Mr. T Fuji Sewage Treatment Plant A

Mr. K Nakamura Cost Estimates/ Procurement

Mr. K Abeyama Sewage Treatment Plant B

Refer to the attached list of the attendees.

Agenda:

1. Explanation of Outline of the Project
Schedule of project formation
Explanation of Sector Loan
Presentation of Action Plan by [/A
Preparation for Appraisal

Sk W



Minutes

Action

Objective
Presented by Mr. Singh from JICA Delhi.

Survey Outline and Schedule
Presented based on the Inception Report by Consultant.

In the discussion, Status of the DPRs was discussed and concluded as follows:
(1) Mirzapur: 2DPRs are expected in total. 1DPR done, 1 DPR will be submitted by
the end of Sept 2015.

(2) Chunar: 1DPR in total and done.

(3) Ramnagar:1DPR is expected and it will be submitted by the end of Sept 2015.
(4) Varanasi: 5DPRs are expected in total. 3DPRs done, 2DPRs will be submitted
by the end of Sept 2015..

(5) Saidpur: 1DPR is expected and it will be submitted by the end of Sept 2015.
(6) Ghazipur: 1DPR is expected and it will be submitted by the middle of Oct
2015.

(7) Mugahalsarai: No submission of DPR due to issues of STP lot

11DPRs in total for six cities will be submitted for review. S DPRs were already
submitted, 5 DPRs will be submitted by the end of Sept 2015. 1 DPR will be
submitted by the middle of Oct 2015. Thus, scope was changed from the
original scope of work, but the quantity was remained same as the original.

Project Formulation
Presented by Mr. Singh from JICA Delhi. Sector Loan was recommended for
immediate and timely commitment.

Request for Indian Side
Official loan request, confirmation of implementation structure before L/A
signing and immediate DPR submission were requested by JICA.

What to be agreed at appraisal

Explanation of Implementation plan, Selection Criteria, Selection Procedure,
Implementation structure, Candidate sub-projects and Total Project cost were
presented by Mr. Singh.

Schedule

Appraisal Mission: Oct. 2015
Pledge: Dec. 2015
E/N, L/A: Feb. 2016

Effectuation of L/A: within 120 days after L/A

JICA ODA LOAN
Details were presented by Mr. Singh.

Key Actions before L/A signing
Details were presented by Mr. Singh.

NMCG and
concerned
municipalities

Gol




Venue:
Time & Date:

Attendees:

UPJN
Mr. R K Dwived:
Mr. J B Rai
Mr. S K Singh

JICA Study Team
Mr. 1. Miwa
Mr. T Fuji
Mr. V. Sontakke
Mr. M. Hanabusa
Mr. K Nakamura

THE PREPARATORY SURVEY ON
GANGA REJUVENATION PROJECT
INTHE STATE OF UTTAR PRADESH, INDIA

Minutes of Mecting
for
MEETING ON DPRS

Chief Engincer Room, UPJN Bhagwanpur Office, Varanasi City
15:00 - 16:00, Friday 27" November 2015

Chief Engineer
General Manager
Project Manager (Varanasi, Mirzapur, Chunar)

Team Leader

Sewage Treatment Plant A
Sewer Network A

Sewer Network B

Cost Estimates/ Procurement

Pro’ect Mana ement / DPR Consultants

Mr. B R Gupta

Mr. Renganathan K.

DTL (Sewerage)
Engineer (DPRs Varanasi, Mirzapur, Chunar)

Refer to the attached list of the attendees.

Agenda:

1. Discussion for selection from 1) Interception Diversion & Treatment (ID&T), 2) Comprehensive, 3)
Combination of ID&T and Comprehensive
* JICA requested to choose option-3

2. Necessary adjustments for combination of ID&T and comprehensive for said cities if agree to select

combination

3. Current 1dea and schedule of DPR for ID&T or combination by UPJIN for Saidpur and Ghazipur Citics
4. Necessary steps for final decision by NMCG for the selected (proposed) policies



Minutes

Action

Discussion for selection from 1) Interception Diversion & Treatment
(ID&T), 2) Comprehensive, 3) Combination of ID&T and Comprehensive
(1) CE of UPIN. explained that MOUD issued an official letter with regard to
clean Ganga on 21 August, 2015 with following contents;
1) The Class-I cities having population of 1 lakh and above as per 2011 census
shall be developed with two projects comprising of ID&T method controlled
by NMCG and following sewerage network controlled by MOUD,
2) Components of two projects should match each other in each city,
3) The other cities can be developed with only ID&T method,
4) The DPRs for sewerage networks shall be approved by MoUD before
March 2016. The cost incurred by the States to prepare/revise DPRs for
sewerage networks can be reimbursed from MoUD in consultation with
NMCG.
(2) CE explained that Varanasi, Mirzapur, and Ghazipur are Class-I cities
(ID&T with sewer networks) and Chunar, Ramnagar, and Saidpur are the other
cities (only ID&T).

Necessary adjustments for combination of ID&T and comprehensive

(1) CE explained that combination of ID&T and comprehensive in one DPR is
not possible at this stage due to the above reasons concerning supervising
ministries and domestic funds.

(2) However, the possibility of JICA fund at one project to the works under two
ministries and the clarification of fund allocations should be discussed in Delhi
between NMCG, MOUD and JICA.

Current idea and schedule of UPJN for Saidpur and Ghazipur Cities
(1) Based on the above rules stated in 1, the current status and next actions for
Saidpur and Ghazipur with other target cities are as follows;
1) Varanasi: Has developed and designed with comprehensive method (no
change of policy)
2) Mirzapur: both of ID&T and comprehensive were prepared and sewer
network part by MOUD can be confirmed with comprehensive. (revisions of
comprehensive into only sewer network and ID&T to match with sewer
network are better but no urgent actions would be taken so far)
3) Chunar, Ramnagar: To be developed with existing DPRs ID&T
4) Saidpur: To be developed with ID&T (DPR ID&T would be prepared by
end of December)
5) Ghazipur: To be developed with ID&T and sewer network (Existing DPR
comprehensive should be revised with update of base year from 2015 to 2020
and split into two DPRs of NMCG and MOUD parts: No clear mention about
deadline)
(2) CE requested JICA Study Team to give suggestions to UPJN as much as
possible to improve the qualities of new DPRs for Saidpur and Ghazipur to be
prepared based on ongoing survey results of nala elevations by the team.

Necessary steps for final decision by NMCG for the selected (proposed)
policies

As stated in 2(2) above, the project scope under JICA project, the
implementation structure, and the fund allocations should be discussed and
concluded in Delhi.

N/A

N/A

JICA/Gol

UPJN

JICA Study Team

JICA/Gol




THE PRFPARATORY SURVEY ON
GANGA REJUVENATION PROJECT
INTHE STATE OF UTTAR PRADESH, INDIA

Minutes of Meeting
for
MEETING ON DPRS

Venue: UPJIN Bhagwanpur Office, Varanasi City

Time & Date: 15:00 — 17:00, Wednesday 9™ December 2015

Attendees:

UPJN
Mr. S. K. Barman Project Manager (Varanasi, Ramnagar, Saidpur, Ghazipur)
Mr. Attur Gupta Junior I'ngincer

JICA Study Team

Mr. K Nakamura Cost Estimates/ Procurement
Mr. M. Hanabusa Scewer Network B
DPR Consultants
Mr. Renganathan K. Engincer (DPRs Varanasi, Mirzapur, Chunar)

Refer to the attached list of the attendees.

Agenda:
1. DPR Ramna STP, Ramnagar
2. DPR Saidpur
3. DPR Ghazipur
4, DPR Varanasi District-1, 111



Minutes

DPR Ramna STP, Ramnagar

(1) Soft copies including original calculations sheets (technical, financial) of
Ramna STP, Ramnagar comprehensive and ID&T were provided by Mr.
Barman.

(2) The rising main alignment for Ramnagar ID&T was confirmed on the map.

DPR Saidpur

(1) Mr Barman assured that the DPR Saidpur ID&T will be prepared by UPJN
by end of January 2016.

(2) UPJN has conducted the site survey in Saidpur and prepared a drawing of
roads and drains with hand writing. Tt was provided to JICA survey team for
scanning the data. It will be returned to UPJN as soon as possible.

(3) JICA Survey Team stressed that the flow survey of drains should be done by
UPJN but the topographic survey for interceptor and rising main route and
drains can be carried out by outsourced topographic surveyor. Mr Gupta will
give instruction to surveyor in Saidpur on the route and locations on December
15.

DPR Ghazipur

(1) The soft copies of DPR Ghazipur comprehensive have not been submitted
by local consultant.

(2) DPR Ghazipur is still issue how to revise the DPR. UPJN cannot fix the
schedule for preparation of DPR ID&T. Since interception is difficult in
Ghazipur there is a possibility to proceed with the current DPR comprehensive.
If UPJN will prepare the DPR ID&T it will be prepared by end of March 2016.

DPRs Varanasi District-1 and 111

(1) Desilting work for Old Trunk Sewer is included in BOQ of District-1 but it
has been started under GAP-II. 1t should be removed from the DPR. Basically
the desilting work is only for existing branch sewer network.

(2) Reroute of Assi Secondary Interceptor due to the collapse beside Ganga
River will be also conducted under GAP-II. But UPJN will not revise the DPR
District-IIT since it is negligible.

Action

N/A

UPJN

JICA Survey Team

UPJN JICA Survey
Team

UPJIN

UPJIN/JICA Survey
Team

NA



PREPARATORY SURVEY ON GANGA REJUVENATION PROJECT

MINUTES OF THE MEETING

Date: 10 December 2015
Meeting 1:
Time: 1200H 1400H
Agenda Explanation on the Role of SPMG;

Place: Office of the Technical Adviser, SPMG
Present:

1 Mr Jawed Ansari Technical Adviser, SPMG

2 Ms Consuelo Estepa Institution A

3 Ms. Edna Bayan Environmental Specialist

4 Mr. Siddigur Rehman National Institution Specialist / Researcher

DESCRIPTION REMARKS
Welcome

Mr. Ansari welcomed the group to
his office.

Ms. Estepa introduced the members
of the JICA Survey Team to Mr.
Ansari and the agenda for the
meeting.

On SPMG’s role with focus during o« SPMG'’s major role is that of oversight on

the implementation stage in similar the Projects being implemented in the
projects as the Ganga Rejuvenation State that are under the auspices of
Project under NMCG NMCG. It has technical review over the

projects to ensure that it complies with
State and NMCG regulations.

It has also coordinative role over the
projects within the State.

The monitoring role as to completion
based on physical progress of the
projects.

On linkages / relationship with of SPMG operates as the State Ganga

state government organizations / River Conservation Agency, which is
agencies under the Urban Development
Department.

Projects in all cities in the State which
are funded by NMCG under the Ministry
of Water Resources, River Development



On Ganga Rejuvenation projects
under Ministry of Urban
Development and MoWR RD&GR

On Compliance on No Objection
Certificate

On Environmental Management
and Monitoring Plans

On Letters of Mr. Nagai to UPJN
MD and Secretary UDD

Adjournment

Meeting was adjourned at 1400

By: Consuelo B. Estepa, PhD

and Ganga Rejuvenation are being
monitored by SPMG. However, the
monitoring does not come with any kind
of authority over the Projects’
implementation.

On the national or central government
level, Ganga rejuvenation projects are
undertaken by two ministries: —

e MoUD projects for Ganga Rejuvenation
are implemented under AMRUT or Atal
Mission for Rejuvenation and Urban
Transformation; and

s MoWR RD&GR projects for Ganga
Rejuvenation are implemented under
the NMCG.

AMRUT takes over the projects
implemented under JNnNURM.

It was discussed during the meeting with
SPMG that UPJN will be responsible in
securing NOC on behalf of the Local Body
which is consider the owner or proponent
of the project. If JICA Survey Team will
initially prepare those checklists, UPJN will
do the assistance and provide the
information needed.

With regards to EMP and EMoP, a
monitoring report should be prepared
stating the monthly environmental status of
the project. This will be done by the
proponent and be submitted to the
Pollution Control Board.

The letters were given to Mr. Ansari who
said these will be delivered to the offices
which were addressed in the letter. Note
that the Secretary of UDD is the ex-officio
Head of SPMG.
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THE PREPARATORY SURVEY ON
GANGA REJUVENATION PROJECT
INTHE STATE OF UT'TAR PRADESH, INDIA

Minutes of Mecting
for
MIEETING ON DPRS

Venue: UPJN Bhagwanpur Office, Varanasi City
Time & Date: 11:00 — 12:30, Monday 8" February 2016
Attendees:
UPJN
Mr. S. K. Singh Crenceral Manager
Mr. S. K. Barman Project Manager (Varanasi, Ramnagar, Saidpur, Ghazipur)

JICA Study Team

Mr. M. Hanabusa Sewer Network B
Mr. Manjunath Bendigen Support Fngincer (Sewer Network)
Mr. Ram Kishan CAD Operator

Refer to the attached list of the attendees.

Agenda:
1. DPR Varanasi District-1, 1l and 11
DPR Saidpur
DPR Ghazipur
Nala names in Ghazipur
DPR Mirzapur
DPR Ramnagar
STP Land Acquisition in Saidpur

R SAIA e N



Minutes

Action

DPR Varanasi District L, IT and III

(1) DPR District-II was submitted to UPJN by the consultant and UPJN has
given comment on some narrow road with difficulty to install major sewer line
with big diameter and deep pipe. The consultant has to reroute the alignment (or
propose the micro tunnelling).

(2) DPR District-I is under preparation by the consultant and UPIN is waiting
for the submission.

(3) DPR District-1IT was submitted to central government. However, the cost
should be revised with new SOR Basically UPJN will revise the cost.

(4) These projects are expected to funded by JICA as NMCG projects but if
JICA would not fund for them AMRUT scheme (UPJN) would be adopted.

DPR Saidpur

(1) Flow survey of nalas in Saidpur was done by UPJN on last May.

(2) UPJN has been preparing DPR 1&D and would complete on middle of
March.

(3) UPJN has been utilizing the base map which was provided by JICA study
team with route survey result and there is no problem so far.

DPR Ghazipur

(1) UPJN would like to proceed with DPR comprehensive due to the difficulty
of interception in the city but NMCG has insisted on preparing DPR 1&D.
Therefore, UPIN Ghazipur Office would prepare the said DPR. For that purpose
the flow survey of nalas should be carried out but the coordination for the work
has not been progressed yet.

(2) Due to the difficulty to coordinatc with central government and UPJN
Ghazipur office, the preparation of DPR is still pending and left with same
urgency with one for Mugalsarai (excluded from JICA scope) without any
deadlines. The flow surveys of nalas in Ghazipur and Mugalsarai would be
carried out in the similar timings.

(3) Like the case of Mirzapur the existing DPR comprehensive will be utilized
for future sewer network after I&D. However, the original files of the DPR have
not been submitted from the consultant and UPIN recommended JICA study
team to ask the Executive Engineer of UPIN Ghazipur Office if it is necessary
for JICA study report.

Nala names in Ghazipur ‘

(1) JICA study team requested UPJN to provide the list of nalas and the
locations again for the purpose of existing drains in JICA study report. UPJN
suggested that UPJN Ghazipur Office may have the information. JICA Study
Team would contact to Executive Engineer of UPJN Ghazipur Office.

DPR Mirzapur

(1) The coordination meeting on I&D and comprehensive (adjustment of
interceptor depth) was held between UPJN and DPR consultant on last
December. But UPIN has not received any revised output of DPR. UPJIN called
DPR consultant and instructed to inform the status to JICA study team.

DPR Ramnagar

(1) UPJN setup some allowance for interceptor diameter to cope with the future
wastewater inflow from industry or other area.

(2) UPJN left Hanuman Ghat Nala without interception since it is far and very
little flow where is almost dry in sunny days.

DPR consultant

DPR consultant

UPIN(/DPR
consultant)
N/A

N/A
UPJN

UPIN

UPIN

UPJN

JICA Study Team

JIICA Study Team

DPR consultant

N/A

N/A
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Minutcs

Action

STP Land Acquisition in Saidpur (for Survey Purpose)
(1Y UPJN has been trying to obtain the letter of consent with land owner of
proposed S 11 site bul it takes more tme due to some local procedure (Saidpur
Nagal Palika matter). JICA study team requested UPIN to obtain it within
February together with site for access road to STP.

(2) JICA study tcam also requested UPIN (o inform the team if there is any
progress and UPIN accepted.

UPIN

UPIN
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THE PREPARATORY SURVEY ON
GANGA REJUVENATION PROJECT
INTHE STATE OF UTTAR PRADESH, INDIA

Minutes of Meeting
for
MEETING ON DPRS

Venue: UPJN Bhagwanpur Office, Varanasi City
Time & Date: 12:30 — 13:30, Friday 19" February 2016
Attendees:
UPJN
Mr. S. K. Singh General Manager
Mr. S. K. Barman Project Manager (Varanasi, Ramnagar, Saidpur, Ghazipur)

JICA Study Team
Mr. Vidyadahl Sontakke Sewer Network A
Mr. M. Hanabusa Scewer Network B

DPR Consultant
Mr. Renganathan K. Engineer (DPRs Varanasi, Mirzapur, Chunar)
Mr. Manish Bansal Engincer (DPRs Varanasi, Miurzapur comprehensive)

Refer to the attached list of the attendees.

Agenda:
1. DPR Varanasi District-11
2. DPR Varanasi District-1
3. DPR Varanasi District-II1
4. DPR Mirzapur
DPR Chunar

(Prepared by M. Hanabusa)
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Minutes

Action

DPR Varanasi District I1

(1) For the commented section by UPJN with much deep sewer in narrow and
congested road (around 1.5km) the DPR consultant proposed to adopt trenchless
method since there is no space for additional pumping station and laying by
open cut is impossible after site visit with UPIJN. UPJN accepted the proposal.
(2) DPR consultant will revise the DPR by 25" February and UPIN will submit
to central government immediately.

DPR Varanasi District I
(1) DPR consultant will submit the DPR by 5™ March. UPJN will submit to
central government immediately.

DPR Varanasi District ITT

(1) UPJN accepted the proposal by DPR consultant that branch sewers will
cross the upstream in tributary of Assi Nala since it is a few flow.

(2) Including the remodelling of sewer networks to avoid crossing of Assi Nala
DPR consultant will revise a set of drawings, BOQs and cost estimates after the
submission of DPRs District-1 and II. The output will be utilized by JICA Study
Team for their proposal.

DPR Mirzapur

(1) The coordination between comprehensive and 1&D will be re-discussed in
JICA study team office on 20" Feb so that future sewer network can be
connected to interceptor.

DPR Chunar

(1) JICA study team asked UPJN the reason why now UPIN tries to intercept
the wastewater toward Jargo River despite it had been left because of no inflow
of wastewater to River Ganga ultimately (use of water for irrigation). UPJN
answered that NMCG commented the wastewater may inflow to River Ganga
through Jargo River in future. Particularly Nala Number 21 (Ganda Nala) with
much flow was raised as issue. Now UPJN would like to add another interceptor
for Jargo River (basically with gravity).

(2) The detail will be discussed in JICA study team office on 20" Feb

N/A

DPR consultant
/UPIN

DPR consultant
/UPIN

N/A

DPR consultant/JICA
Study Team

All party

UPIN/JICA Study
Team
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THE PREPARATORY SURVEY ON
GANGA REJUVENATION PROJECT
IN THE STATE OF UTTAR PRADESH, INDIA

Minutes of Meeting
for
MEETING ON DPRS

Venue: UPJIN Bhagwanpur Office, Varanasi City
Time & Date: 13:00 - 14:00, Saturday 20™ February 2016
Attendees:
UPJN

Mr. S. K. Singh General Manager

Mr. Sanjith Katiyar Project Manager (Mirzapur, Chunar)
JICA Study Team

Mr. Vidyadahl Sontakke Sewer Network A

Mr. M. Hanabusa Sewer Network B

Mr. T. Fuji STP A
DPR Consultant

Mr. Renganathan K. Engineer (DPRs Varanasi, Mirzapur, Chunar)

Mr. Manish Bansal Engineer (Ditto)

Refer to the attached list of the attendees.

Agenda:
1.  DPR Mirzapur
2. DPR Chunar

{Prepared by M. Hanabusa)
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Minutes

Action

DPR Mirzapur ,

(1) The tapping points will be adjusted to Ganga River to intercept the
wastewater at the downstream of habitation area as much as possible.

(2) The connection sewers from tapping points to interceptor will be utilized as
branch sewer in one side of nala and another branch sewer will be laid in
another side of nala in future as comprehensive work.

(3) After the adjustments for the above works the depth of interceptor should be
less than 10m.

(4) The revision of DPR (1&D, comprehensive) will be finished by March 15.

DPR Chunar
(1) UPIN informed that there were following comments from NMCG for
submitted DPR draft. Without the revision for this the approval of DPR Chunar
1&D by NMCG will be difficult.
1. The Jargo River side also should be intercepted.
2. The septic tank areas also should be revised to interception as much as
possible
(2) In order to take action to the above issues, mainly the following actions will
be taken after careful consideration of GLs.
1. The location of proposed IPS-1 would be changed to any location in
nearby septic tank area (low land).
2. Additional interceptor will be laid for Jargo River side. Due to the low
GL in some nalas, the same proposed P/S with comprehensive case would
be proposed.
(3) The availability of lands for the said P/Ss will be checked with Chunar
Nagar Palica by Project Manager, UPJN and the result will be informed to DPR
consultant.
(4) The revision of DPR 1&D will be finished by March 15.

DPR Schedule

(1) JICA Study Team requested UPJN and DPR consultant to keep the time of
above schedule including ones for Varanasi which was discussed in previous
day (District-11: Feb 25, District-I: Mar 5, District-I1I: try to finish with same
day with District-I but Dist-I should never be delayed due to Dist-1I). UPJN
and DPR consultant accepted.

DPR Consultant

Ditto

Ditto

Ditto

N/A

DPR consultant

UPIN

DPR Consultant

UPJN/DPR
Consultant
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PREPARATORY SURVEY ON GANGA REJUVENATION PROJECT

MINUTES OF THE MEETING

Date: 5 August 2016
Time: 11004 —~ 1500H
Agenda Follow up on:

*  Water Supply: Service hours per day against service level
benchmark

» Billing and.Collection of water tariff. System, collection mode and
collection efficiency

» Complaint Redressal: Efficiency rate per annum

Place: Office of :
* The Executive Officer - Ghazipur Nagar Palika Parishad
* The Executive Engineer Office - UPJN Ghazipur.

Present:
1 Mr. Bijay Sankar Tax Superintendent, Ghazipur Nagar Palika Parishad
2 Mr. S. K. Yadav Executive Engineer, UPJN Ghazipur
3 Ms. Consuelo Estepa Institution A
4 Mr. SiddiqurRehman National Institution Specialist / Researcher
DESCRIPTION REMARKS
1 : wéﬁ;orﬁe : : it : AL N

Mr. Bijay Sankar welcomed the group to the
Nagar Palika Parishad Office.

Ms. Estepa introduced the members of the
JICA Survey Team to Mr. Bijay Sankar and Mr,
S. K. Yadav and the agenda for the meeting.

2 On Water Supply provided by Ghazipur NPP  « |t was ascertained that water supply is intermittent. Total
- Service hours per day against service level hours of water supply during the day is nine hours with a
benchmark (SLB) 24/7 supply of five hours in the morning between 0400H-

0800H and four hours in the evening between 1600H-
1900H.

« Exceptions do occur sometimes due to disruption in
electricity supply and break down of pumps or
equipments.

3 On billing and collection (Water Supply) Follow paper-based manual billing and collection system.

Callection of water supply tariff is done using 11 bill
collectors (bill collectors along with collection of water
tariff also collects other taxes of NPP) and 1 dedicated
water tariff collector clerk posted in the NPP office.

Collection efficiency is ascertained at 80% of demand. It
was communicated that due to under staffing in the
office, collection efficiency fails to meet efficiency
benchmark of 90%.
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4 On Complaint Redressal of Water Supply
Service (Average redressal efficiency rate per
annum)

5 Discussion with Executive Engineer, UPJN-
Ghazipur

6 Adjburnment

Meeting was adjourned at 1500H.

Prepared by:
Siddiqur Rehman

Noted:
Consuelo B. Estepa, PhD

. Complaint redressal for water supply stands at 90% against

the benchmark of 80% per annum.

e Mr. S.K Yadav, Executive Engineer joined the office on
17 July 2016. As such he has very little insight into the
development of proposed STP at Ghazipur.

* [n the meeting, he was updated on the STP strength and
sewerage network length for Ghazipur.

= He also mentioned he was in talks regarding the Saidpur

DPR which we informed is no longer included in the JICA
scope of work. He remarked that he would explore the
possibility of developing a DPR for Saidpur under his
initiative.

* He further assured support to the survey if required.
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PREPARATORY SURVEY ON GANGA REJUVENATION PROJECT

MINUTES OF THE MEETING

Date: 08 August 2016
Meeting Time: 1030-1145H
Agenda: 1) Experience of SPMG in selection of private institutions for specia/
purpose vehicles and/or the formation of SPVs.
2) The draft project implementation framework indicating SPMG as the
“project management unit” and the resource wise and people wise
capacity to implement projects under the JICA programme
3) Coordinative nature of SPMG in the implementation of the projects
sanctioned by NGRBA / NMCG in UP State with State departments
and organizations and the urban local bodies
4) Procurement role of SPMG
Place: Office of SPMG Finance Director, Lucknow, U.P.
Present:
1 Mr. Jawed Ansari Technical Adviser, SPMG
2 Mr. Mumtaz Ahmad Finance Director, SPMG
3 Ms. Consuelo Estepa Institution A, JICA Study Team
4 Mr. Siddigur Rehman National HR Specialist, NJSE!
DESCRIPTION REMARKS
Welcome

Mr. Ahmad welcomed the team to his office.

Ms. Estepa, on the other, thanked Mr. Ansari
and Ahmad for receiving her and Mr. Rehman,
and explained the agenda of the meeting.

On the experience of SPMG in selection of
private institutions for special purpose

vehicles and/or the formation of SPVs for

project implementation.

On the draft ro’ectim lementation
framework indicating SPMG as the “project
management unit” and its readiness to assume
the proposed role.

During the first visit in December 2015, the idea of
implementing the Project through SPV / HAM-PPP was
not yet brought up by Gol ad JICA, hence the need for a
second meeting, precisely to discuss this development.

* Mr. Ansari said that UPSGRCA / SPMG has not
selected and/or formed SPVs to implement infrastruc-
ture projects under NGRBA/ NMCG programme.

+ Ms. Estepa asked if there were any other SPVs formed
and operating in the State, to which Mr. Ansari
answered in the affirmative. He mentioned said that
there was one in the transport (metro) sector; but none
in the water supply or sewerage sector.

= Mr. Ansari reiterated the role of SPMG as a monitoring
body (which was described in the Interim Report). He
added that SPMG, as the name suggests, manages
projects, particularly those being implemented under
the World Bank programme. Under this scenario,
SPMG is the “proper office in the State” to undertake
the role of Project Management Unit for projects to be
implemented under the JICA programme.

* Mr. Ansari said that they are in agreement with
attaching the Project Management Consultants (PMC)
to the SPMG during project implementation phase, as
indicated in the draft implementation framework.

= Mr. Ansari said that SPMG has currently 21 personnel.
But people and resource wise, SPMG is ready for the
role to be given under JICA programme.
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4 On the coordinative nature of its work with
State departments and organizations and the
urban local bodies n the implementation of the

projects sanctioned by NGRBA /NMCG in U.P.

5 On procurement functions / role of SPMG in
projects under NGRBA / NMCG

6 Adjournment
There being no other matter to be discussed,
the meeting was adjourned at 1145H

Prepared by:

Consuelo Estepa, PhD
Institution A

Mr. Ansari said that SPMG does not implement projects
but it coordinates the implementation of projects on the
field works’ level through State departments and
organizations, as well as with urban local bodies.

For example, the DPRs for sewerage projects are
prepared by UPJN; then these are coursed through
SPMG, which in turn submits the same to NMCG for
funding.

Mr. Ahmad and the procurement officer explained that
SPMG's role in procurement is basically on
procurement planning only. It is the channel in the
State level that receives and then submits the technical
and financial requirements, such as the DPRs, for
sanction to NMCG under its programme of work. In
effect, is sees to it that all requirements are met by the
State implementation agency before submission to the
executing agency, which is the NMCG.

For sewerage projects, U.P. Jal Nigam prepares the
DPR,; for river front projects, the deveiopment
authorities prepare DPR; while for solid waste projects,
DPRs are prepared by the ULBs, that is, the Nagar
Nigam or the Nagar Palika Parishad.

There is a Procurement Manual (revised in 2013) that
governs the procurement process for projects funded
under the World Bank (WB) in NMCG. Embedded in
the procurement process are three levels of approvals
through a “no objection certificate” or NOC before a
project sees actual implementation.

- The State, through State departments or
organizations, prepares and submits particular
DPR through the SGRCA, which examines the
compliance to technical and financial feasibility of
said proposed project, to the NMCG and WB. If
everything is in order, the latter then issues the first
NOC.

- The NMCG, through the empowered committee,
then gives the administrative sanction or approves
the proposed project, upon which the second NOC
is issued.

- Before the project is up for bidding, the WB
approves the procedure plus the terms and
conditions for bidding, in the same manner as the
DPR is approved.

- Then NMCG and the WB evaluate the bids
technically and financially, after which the winning
bidder is announced. The third NOC is issued
together with a letter of acceptance.

According to Mr. Ahmad, the entire process takes from
six to eight months to complete.
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PREPARATORY SURVEY ON GANGA REJUVENATION PROJECT

MINUTES OF THE MEETING

Date: 08 August 2016
Meeting Time: 1200-1300 H
Agenda: 1) Experience working / collaborating with SPMG for such NGRBA /

NMCG projects
2) Status of vacancies at UPJN

3) Streamlining decision-making process in tendering

Place: Office of Chief Engineer Ganga, UPJN Lucknow, U.P.
Present:
1 Mr. §.K. Sinha Chief Engineer, Ganga
2 Ms. Consuelo Estepa Institution A, JICA Study Team
3 Mr. Siddiqur Rehman National HR Specialist, NJSEI
DESCRIPTION REMARKS
1 Welcome

Mr. Sinha welcomed the team to his office.

Ms. Estepa, on the other, thanked Mr. Sinha for
receiving her and Mr. Rehman, and explained
the agenda of the meeting.

2 On the experience on working / collaborating < Mr. Sinha said that UPJN has good working
with SPMG in implementing NMCG programme relationship with SPMG thus far.
of work .

For example, on the appraisai of DPRs submitted by
UPJN:

- He explained that the role of SPMG is that of a
State channel before reaching NMCG on the
central government level to ensure that DPRs are
“approval-ready”.

- The evaluation the DPRs is actually done through
“third party appraisal’ composed of a consortium of
[IT graduates on behalf of NMCG.

- Said DPRs are strictly appraised both on the
technical and financial sides. There are times that
some components are curtailed to reduce project
costs.

He said that slight problem of delays in the payment to
project contractors and consultants. He explained that
all requests for payments go through SPMG, which in
turns submits the same to NMCG.

When it comes to payments, there is the so-called
“mother-child” accounts wherein the NMCG releases
payments to the SPMG (mother account). However,
there is a gap in the release of the payment to UPJN
(child account) from SPMG side, which triggers delays
also to the payments released to contractors or
consultants.
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On 8PV and HAM-PPP as the mode of
implementation for JICA projects

On the status of vacancy in the technical posts
in UPJN

On the streamlining the decision making
process in tendering

Adjournment

There being no other matter to be discussed,
the meeting was adjourned at 1300H

Prepared by:
Consuelo Estepa, PhD
Institution A

Mr. Sinha commented that SPV may not be required for
the project because of the following:

- ULBs are not ready for SPV. Getting them ready
will “create another problem” rather than solving a
problem.

- There may not be many PPP operators for STPs

- There may not be revenue streams available for
PPP proponents as water is readily available in
U.P. considering that one source of revenue for the
PPP proponent is the sale of treated water.

- It will be difficult to impose proper tariff, as shown in
resistance of the people even in a economically
better off ULB like Lucknow. What more for other
less affluent ULBs?

- The NPPs receive financial subsidy for O&M of
STPs through the 14" Finance Commission and
such budget is allocated to UPJN for maintaining
50 STPs in the State of U.P.

Mr. Sinha mentioned that there is very clear progress in
this area. He said that the State has approved the
following:

- Recruitment of 727 junior engineers posts is on-
going;

- Recruitment of 100 assistant engineer posts in
also on-going.

He said that full strength will be achieved by November

to December this year as recruitment is in full swing,
taking anywhere from three to four months.

We discussed the tendering process, which Mr. Sinha
described as very transparent. We went through the
activities in procurement process, and came up with
desired duration / time to complete each activity in the
process.
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1.0 INTRODUCTION

M aNIS CONSULRTANTS COLLTD  has planned Geotechnical Survey for preparatory survey

on (anga rejusenation project in Varanasi, India.

M VISHW A BHE MIE TFCHNOLOGIES has carried out the geotechnical sorvey.

2.0 BRIEF DESCRIPTION OF GEOLOGY AND TYPE OF STRUCTURE
Ramna s ¢ Vilage in Chiraigaon Tehsii in Varanasi District of Ustar Pradesh State, India having

Coordinates 23°13'38"N 83°0°33"E. It belongs to Yaranasi Division . Ramna2 1s located 10 Km
tow ards South from District head quarters Varanasi. 17 Km from Chiraigzon 319 Km from Sizte
<apital Lucknow

This Place s in » po de of the Varanasi Distnct and Chendauli Distnct. Chand=nh

Chehnivs s North o ands this place

I0SCOPE OF WORK
3.1 The seene 1 o geoirchnical investigation work consisted of the following activities.
Camving ut the soii investigation by drilling two no. of 150 mm diameter boreholes of 20.0m
below evising ground level or up io Refusal (*N7 value > 100) whichever occers eartier m all types of
soil strata.

a) At evens 1.0 intervals standard penetraton test shall be camed out in order to determine at
load bearing capacity of different strata. If the N-value of >0 is encountered continues 3m.
boring test can be stopped.

by Depth of cach boring * all be .0 m or refusal. Refusal is defined as SPT value caceeding 100
blows for ¥ ¢m penetratic n or 23 blows for 2.3 cm or less neneiration.

¢t Callected samples are 14 be logeed deseriptively indicating the soil ivpes and stratigraphic
characteristics to evaluate the suitability for construction of the structure
d) The depth of water table shall be measured from the surface of the boreholes. The level of the

water shall be measured and recorded daily.

GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA
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Project No. 93

4.0 EXECUTION OF FIELD WORK

4.1 Location of borcholes: The client gave the location of two boreholes. These were marked on the

ground and all the field tests were conducted in the presence of site engineer of the client.

4.2 Methodology:

Project No. 93

Layer wise Properties of encountered subsoil strata

BH-1
Depth (m) Propertics
From To
0.0 1.0 | Filledup
1.0 3.0 | yer— 1.55gm/cc, C 0 kg/em?, © = 27.0°
3.0 45 Yer — 1.57 gm/ce, C — 0 kgfem?, @ — 27.5°
45 150 | yer— 1.59 gm/ce, C = 0 kg/em?, @ =28.0°
15.0 200 | yer— 1.85 gmice, C 0 kg/em?, @ = 32.0°
BH-2
Depth (m) Properties
From To
0.0 1.0 | Filledup
1.0 15 | yor=1.53 gm/cc, C 0 kg/em®, & =26.5°
1.5 45 | y.r=1.56 gm/cc, C— 0 kg/em?, & — 27.0°
4.5 Yer—1.61 gm/ce, C 0 kg/em®, @ 28.0°
7.0 Yerr = 1.84 gm/ce, C — 0 kg/em?, @ —32.5°

GEOTECHNICAL SURVEY FOR PREPARATORY SURYEY ON GANGA
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a) Making of Boreholes: The bore holes of 150mm diameter were made by shell & auger
method up to 20 m depth respectively. All the borings were carried out as per [S: 1892 - 1979.
I'he boreholes were terminated on meeting the specified depth. Following field tests /
samplings were carricd out during the progress of the bore holes.

b) Standard Penetration Test (SPT): SPT are conducted as per IS 2131. For this a standard split
spoon sampler is driven at the bottom of the hole. The penetration resistance in terms of blows
for 150mm penetration of the split spoon sampler is measured. The blows are impacted by a
standard weight of 63.5kg falling through a height of 750 mm. The resistance is measured for
150 mm, 300 mm and 450 mm. The resistance of first |50 mm is ignored and the resistance of
next 300 mm is recorded as standard penetration value ‘N’

c)} Undisturbed Soil Samples (UDS): The Undisturbed soil samples are collected at regular
interval of 3.0m depth. The work was carricd out according to IS 2132. For this an open drive
tube sampler is pushed / driven into the soil strata at the bottom of the bore hole in progress.
I'he diameter of the sampler is 100 mm. The sampler with the undisturbed soil sample inside
is gently withdrawn. The sampler is cleaned externally, properly sealed with wax at both
cnds, labeled and transported to the laboratory for conducting tcsts.

d) Disturbed Soil Sample (DS): Disturbed soil samples are collected generally from the split spoon
samples of SPT test. The samples is extracted from the sampler, packed, labeled and transported to
the laboratory for testing

e) Summary of Borcholes

Borehole Depth of Final depth Water table depth
No overburden soil (m) Below EGL.
(m) (m)
(BI-1) 20.0 20.0 16.0
(BH-2) 20.0 20.0 16.5
GEOTECHRICAL SURVEY FOR PREPARATORY SURVEY ON GANGA
REJUVENATION PROJECT
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5.0 LABORATORY TESTING

The relevant laboratory tests were conducted on representative subsoil samples in our well cquipped

laboratory as per relevant IS codes mentioned above.

a) Dry density/Bulk Density as per [S: 2720. pt-IX. 1992
b) Particle size analysis as per IS: 2720, pt-IV. 1983
¢) Atterberg’s limits as per 1S: 2720. pt-\'. 1985
d) Classification of soil as per [S: 1498, 1987

e} Specific gravity of soil as per IS: 2720, pt-111, 1997
f) Moisture content as per IS: 2720. pt-IL. 1973

6.0 FINDINGS OF THE GEOTECIHNICAL INVESTIGATION

Site Stratification

(BH-1)

The subsoil stratum from 0.0 to 1.0 m depth consists of Filled up, from 1.0 to 3.0 m depth consists of
Silty Sand classified as SM, from 3.0 to 4.5 m depth consists of Sandy Silt classified as ML and from
4.5 to 20.0 m depth consists of Fine Sand classified as SP-SM.

BH-2
The subsoil stratum from 0.0 to 1.0 m depth consists of Filled up, from 1.0 to 1.5 m depth consists of
Silty Sand classified as SM, from 1.5 to 4.5 m depth consists of Sandy Silt classified as ML. from 4.5
to 7.0 m depth consists of Fine Sand with clay traces classified as SP-SM and from 7.0 to 20.0 m
depth consists of Fine Sand classified as SP-SM.

6.1 Ground Water: The ground water table was encountered at 16.0 m in BH-1 and 16.5 m in BH-2
up to the depth of exploration in the bore holes below existing ground level during boring activities at

site.

B TE  OLOGIES
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7.0 PROPOSED FOUNDATIONS AND THEIR DEPTH

Depending on the field and iaboratory observations of subsoil strata, test results and the type of
structures proposed at site, the. wpes of foundations, depths and net safe beering capeciies
recommended for design purposes are given in the following tzble. SBC/API in the following
table are the lower of the valus - obtained from shear failure criterion as per IS: 6405 and setilement
fatlare criterion as per 1S 8009 ar 1. The permissible settle 15 are 25 below:

(2) Sirip footings of width 2.0. 3.0 & 4.0m cast a1 5.0 & 15.  depth below existing ground

ted footings of size 2.0, 3.0 & 4.0m cast a1 5.0 & 15.0m depths below existing

(¢} Rafl footings of width 6.0m and above cast at 5.0 m, & 15.0 m depth below existing ground

surface.
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8.0 COMPUTATION OF SAFE /ALLOWABLE BEARING CAPACITY:

Shear and settlement failure criteria as per IS: 6403- 1981, IS : 8009 (part-1) -1976 and
[S: 1904-1986 have been considered to compute the safe allowable bearing capacity of
underlying soil strata for isolated footings, Strip footings & Raft footings. The
safe/allowable bearing capacity from both criteria is given as follows:
The net safe bearing capacity of sub-soil strata has been computed by considering
Interpolated shear failure using the following equation for calculating the net ultimate
bearing capacity ;
Qus—2/3¢Ne s¢ de ic+q(Ny~1)sqdg.ig + 172 B iy Ny’ .sy.dy.iy. W’

............................... for local shear
Qus ©oNgse de ic+q(Ng 1)sgdy.iy + 172 B .y Ny.sy.dyiy. W’

............................... for general shear

Qns — T ocal SBC+ General SBC—Local SBC X (0.75 ¢0)
0.75-0.55
............................... for interpolated SBC

I'he Factor of safety has been considered as 2.5

Shape factors have been taken as follows:-
sc—sq S, 1O ~for Strip footing
se 13,5 12,5, 08

Se—Sq—110.2B/L-1.2, s, 1-04B/L 06 -for Raft footing

-for Isolated footing

Depth factors:

d, dy-d, 1.0 for shallow foundations

Using the above equation and parameters, the following values of net safe bearing capacity
have been computed:

H-1 & BH-2 Net Safe Bearin ca acit

t/m)

Project No. 93

Type of Size / Width of Net Safe Bearing capacity (¢/m’)
Depth of . .
. Foundation foundation (m)
foundation
Below existing
ground
Surface/ depth
Below (m)
BH-1 BH-2
5.0 Strip footings 2.0 18.67 18.91
3.0 19.49 19.73
4.0 20.30 20.56
Isolated footings| 2.0x2.0 21.76 22.03
3.0x3.0 22.41 22.69
4.0x4.0 23.06 23.35
Raft footings
Strip footings 2.0 253.01 257.87
3.0 258.60 263.62
4.0 264.19 269.37
Isolated footings 20x2.0 304.11 304.85
3.0x3.0 308.58 309.44
40x4.0 313.05 314.04
Raft footings _

GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA
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SETTLEMENT FAILURE CRITERION: BH-1
The settlement of sandy layers below the foundation level and up to the zone of Influence egill’:lz Zi:::::;d SPT Values ES;I;T :’sl:ics Effet((;:!D;nSil}'
A oo T ec]
are computed by using the chart of settlement V/s SPT "N given on page 17 of IS R009. tevel (m
For Isolated footings, Strip footings & Raft footing the zone of influence below the
foundation depth is considered as 2.0B, where B is the width of foundation | 0 l 1.0 *1.38 1.55
o ) | .0 | .0 6.97 155
The total permissible settlement for Strip footing = 60mm
| .0 I 9.0 1131 1.57
The total permissible settlement for isolated footing = 50mm
| .0 l 110 17275 1.57
The total permissible settlement for raft footing = 75Smm: =
| .0 | 14.0 15.17 1.59
The layer wise properties of the sub soil strata are as follows:
—
The depth wise SPT values of the subsoil strata (observed/corrected) are as below | o I 160 1635 159
| 1.0 l .0 17.45 1.59
2.0 | .0 #1.26 1.5¢
.0 | 7.0 -..89 1.59
I_ T oo | -0 76.33 1.39
l .0 l 310 2533 158
-0 ' .0 26.79 1.59
: -0 l .10 28.15 1.59
' 0 I .0 3091 1.59
’ - | 0 I 979 185
’ o | 6.0 A 0.85
l o | -0 T 0.8.
! o —I -0 l > 0.8.
’ ] L I 6.1C 0s.
| | - o
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BH-2
Depth below SPT Values SPT Values Effective Density
existing ground Observed Corrected (gm/cc)
level {m)

1.0 4.0 6.52 1.53
2.0 7.0 1.56
3.0 6.0 1.56
4.0 10.0 1.56
5.0 14.0 1.61
6.0 16.0 1.61
7.0 29.0 27.89 1.84
8.0 35.0 31.89 1.84
9.0 31.0 26.89 1.84
10.0 34.0 28.17 1.84
11.0 36.0 28.57 1.84

41.0 31.25 1.84

46.0 33.74 1.84

38.0 26.86 1.84

41.0 27.98 1.84

45.0 29.68 1.84
17.0 50.0 23.74 0.84
18.0 47.0 22.54 0.84
19.0 50.0 23.26 0.84
20.0 55.0 24.59 0.84

The values of allowable pressure intensities computed based on the above selected soil parameters are

shown below:-

B 0

Project No. 93
BH-1 & BH-2 Allowable ressure intensi  t/m?

Type of Allowable  pressure  intensity

Depth of .
F
oundation (tm?)

foundation
Below existing
ground
Surface/ depth
Below (m)

BH-1

Strip footings

17.01
17.61
18.18
30.61 29.13
27.03 22.90
2521 22.06
25.51 24.27
22.52 19.08
21.01 18.38

Raft footings

GECTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA
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9.0 CONCLUSION WITH RECOMMENDATIONS:

Project No. 93

On the basis of above Soil investigation the following recommendations are suggested:

9.1. The sub-soil strata met at this site consists of lavers of Fine sand, Silty Sand and Medium Coarse

Fine sand.

The subsoil strata are loose to medium dense.

9.2. On the basis of field & laboratory test results, the following values of the net safe bearing

capacity for Strip, Isolated & Raft footings are to be considered .

GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA
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BH-1 & BH-2 NET SAFE BEARING CAPACITY/ ALLOWABLE PRESSURE
INTENSITY T/M2))

. Type of Size/ Width of | Net safe bearing capacity/ allowable
Depth of . . - N 3
. Foundation foundation (m) pressure intensity tfm
foundation
Below evisting
ground
Surface/ depth
Below (m)

-1 BH-?

2.0 l Strip footings | 20 18.67 18.91

l l 3.0 19.49 19.75

| l .0 20.30 20.56

isolated footings 20x20 17.01 2203

.0x30 17.61 22.69

40x4.0 18.18 2294

l Raft footings >60 I 7238 2368

5.0 Strip “ootings 20 I 30.61 2913
30 £7.02 22

=0 25.71 22.06

[solat Do ings 20x20 25.51 24.27

30x30 2252 19.08

4.0x4.0 21.01 18.38

Ratt footings >6.0 30.74 o

GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA
REJUVENATION PROJECT
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10. CLOSURE

We appreciate the opportunity given to us to submit this report. This presented report is based on
observations and tests on samples collected from the boreholes as decided by the client. In case any

difference is noticed in the field subsoil strata and reported subsoil strata during cxcavation pleasc

contact us before procceding with further construction.

For VISHWA BIIUMI TECHNOLOGIES

(DINESH BHARDWAJ)

Project No. 93
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>-V VISHWA BIUMIL PROJECT :- GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA REJUVENATION PROJECT. Sheet No- 17
TECIINOLOGIES . BORING DATE TERMINAL DEFTH (m) WATER TABLE
HH 1RAMNASTR) 12112015 10 31112013 0.00 (6.0m
GRAIN SIZE ANALYSIS SHEAR PARAMETER
o logrmm somprion of | (s cLassir UQUID | PLASTIC | PLASTICITY | DRY/BLLK | MOISTLRE
b EP] DE! IPTION F - s . .
SAMPLE . . uMIT LIMIT INDEX DENSITY CONTENT COHESION INTLRCEPT | ANGLE OF INTERNAL | SPECIFIC
VALUES | M) SOIL ICATION | GRAVEL | SAND sieY cLay TESTTYPE 3 FRICTION (4} GRAVITY
% % % % % % * gmice B kgfem? deg.
0.5 DS-1 Filledup
7 1.0 SPT-1 SM 0 18 32
1.5 | UDS-I Silty Sand SM 9 74 36 N 4 1.47/1.55 518 DST 27.0 2.63
5 2.0 | SPT-2
9 3.0 | SPT-3 ML 0 39 55 6 22 19 3 1.45%/1.57% 653* DSt 0 2 5* 2.67*
Sandy Silt
11 4.0  SPT4
45 | UDS-=2 SPSM 0 34 16 0 N r 14978 59 638 DS 280 2.65
14 50 SP-5
i6 6.0 | SPT6
18 70 | SPL7 SPSM 0 83 7
23 $0 | SPT-8
27 9.0 SPT-9
31 Poo|ser SPSM ) 86 14
3t 1 o] sPl
34 120 | sp1-12 fine Sand
130 SPSM 9 i 0
SPi
SIS SPSM 92 s [ N ¥ FUAN S SR B N U nsre u° 320 2.66*
16.0 | SPT 16
7
s SIS Y 9 4
I
63 200 | S22 SESM { N9 3] 0

*Remoulded Sapmle




—tl-

V

VISHW A BHUMI
TECHNOLOGIES

PROJECT :- GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA REJUVEN ATION PROJECT.

Sheet No- 18

, . BORING DATE. TERMINAT DEPTH (m) WATER TABLE
BIT- 2 (RAMNA STP) 1111172015 to 1171 12201$ 2000 16.50m
GRAIN SIZE ANALYSIS SHEAR PARSMETER
v |oeem oESCRIPTION OF | 15 CLASSIF LIQUID | PLASTIC | PLASTICITY | DRY/BULK | MOISTURE
3 CRIPTION - LIMIT LIMIT INDEX DENSITY CONTENT COHESION INTERCE] NGLE OF INTERNAL  SPECIFIC
valugs | oy | SAMPLE soIL ICATION  [GRAMEL| SAND cLay TESTTYRE e ERCEPT } AT FRICTION § CRAVITY
% Y % . gmiee kgem’ deg.
0.5 DS i Filledup
4 10 SPT 1 Silty Sand SM 23 N P 1.44%/1.53* 617 DST™ (U 26.3* .65
15 LDS-1 ML 41 35 4 19 2 1.46/1 56 DST 0 27.0 266
7 Y SPT-2
Sand Silt
6 30 SPT-3 ML 0 44 51 3
4.0 SPT-A
4, UDSs-2 SPSM 2 33 15 0 N P 1.50/1.61 DST 28 65
14 5. SPT-5 Fine Sand with
Clay traces
16 SP16 SPSM 84 6
29 70 SPT-7 SPSM 87 13
35 30 SPT-8$
31 90 SPT-9
34 100 1 sp 0 SPSM 0 88 12
36 110 | SPT-11
41 2.0 { SPT-12
13.0 ¢ SPT-13 SPSM 93 -
Fine Sand
14.0 | SPT-14
15.0 | SPT-15 SPSM 0 90 N P 1.67% 1 84* 10.17* DST* 32.5* 2.64%
16.0 | SPT 16
17.0 | SPT-17
18.0 | SPT-18 SPSM 92 8 0
19.0 | SPT-19
55 20.0 { SPT-20 SPSM g1 9 ¢

*Remoulded Sapmle
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BH -1
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GRAIN SIZE ANALYSIS
PROJECT :- GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA
REJUVENATION PROJECT.
0010 0.100 1.000 10 000

0.001

Particle size {mm})

Svmbol | Description of soit | Deptty om) | Gravet 9) | Sand %) | s 29 | Clay @9)
Silty Sand( SM) 1.00 ¢ 78 » 0
Sandy Silt( ML ) 300 0 39 55 4
Fine Sand ( SP-5M) 450 0 86 I [

VISHWA BHUMI TECHNOLOGIES Sheet no. 22

GRAIN SIZE ANALYSIS
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0.010
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Description of soil

Depth (m)

Gravel (°g)

Sand (3%

Sile (%)

Clay (%)

Silty Sand (M)

100

77

Silty Sand (ML)

1350

41

Fine Sond with Clay
traces (SP-SM

4.50

&3

Fine Sand (SP SM)

87

1.000 10.000




SHEET NO. 23

LOCATION- RAMNA STP

VIS WA B UMI TECHNOLOGIES

W T- 16.50 m

W T~ 16.00m

BH-2

Filled up

00
[

Filled up

SM (Silty Sand )

ML

SM (Silty Sand )

ML

SP-SM With Clay Traces

$P.SM (Fine Sand)

SP SM (Fine Sand)

SUB SOIL PROFILE

ANGA REJUVENTION PROJECT

.

GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON (

VISHW B TE LOGIES.

(BH-1) LOCATION:- RAMNA STP
SAMPLE CALCULATION

Twvpe of Foundation — Raft footing
Depth of Foundation —>.0m below EGL
Size of Foundation- 6.0mx6.0m (B=6.0 m)
Allowabie Settlement S =75 mm
1.0 SHEAR FATLURE CRITERIA (REF. 1S: 6403)
Average sorl data
Cohesion. ¢ Okg em®
Angle of She r Resistance. 6 — 28.0°
Filective Der iy
v 1.39 gm/ce for 4.50 to i 5.00m depth betow EGL
Water correction factor w™ = 0.30
Orerburden pressure g = 300%0.00159 ~ 0 793 kglam®
d. .do—dy (100
ooy 1

S OE2S TP O2NBIE 1257 04xBL=06 for raft footing
Factorof Sarets 23

For Local Sh ar

N =4S NNy 212

Q. [23eN S Nooos T R z°

I O S N A
-5 11344 772072 25
23N H KL 23T
2.0 SETTLEMFENT CRITFRIA 1S: 8009.Pt.T’

Average weigl od Nyvalue 5.0 mdepth (below EGLY — 24351 w'= 07
Intluence Zone is considered 2B below foundation level.

From Chart N v s settiement given on page 17 of [S: 8009 (Part 1-1978)
Corrected Settlement at a load of 1.0 Kg/em?2 =26.5 mm
Hence for 75mm permissible settlement. net APT 75 263

-

2830186 Kg cm’
2330 T m*
RECOMMENDATION:

LEAST FROM ABOVE VALUES OF NET SBC OBTAINED FRU S _AR FAILURE
CRITERIA AND SETTLEMENT FAILURE CRITERIA 1e 233 T F FO 75 MM
SETTLEMENT MAY BE ADOPTED FOR DFSIGN PURPOSFS

GEOTECHRNICAL SURVEY FOR PREPARATORY SURVEY ON 6ANGA REJUVENATION
PROJECT.
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(BH-2) LOCATION:- RAMNA STP
SAMPLE CALCULATION

Type of Foundation Raft footing
Depth of Toundation 5 Om below EGL
Size of Foundation 6 0m\6 Om (B=6.0 m)
Allowable Settlement § = 75 mm
1.0 SHEAR FAILURE CRITERIA REF. IS: 6403
Axcrage so1l data
Cohesion. ¢ — Okg/em?
Angle of Shear Resistance. ¢ 28.0°
Elfective Density
¥ = 1.61 gm/cc for 4.50 to 7.00m depth below EGL
Water correction factor w’  0.50
Overburden pressure q =500 x 0.00161 — 0.805 kg/cm?
d. ,dg dy —1.00
Ty 1
S, 1.2S; 1.21+02xB/l. 1.2, Sy—1-04xB/L 0.6 ..... For raft footing
Factor of Safety — 2.5

For Local Shear
N.— 1445 Nq 636, Ny=512

Qus=1[23cN S.deic+gN,  D.sc.dygi +0.5 v BNy.Sy.dyiy. w1/ 2.5
—[23x x1445%1 2x1.0+0.8( 5x (6 36-1)xI 771 0x1.0+0.5x0.00161X600x5 12x0.6x1.0x1.0x0.50] 2.5
= [0+5 17776+0.741888 2.5
2.36785 Kg/em? — 23.68 T m*
2.0 SETTLEMENT CRITERIA 1S: 8009 Pt.I
Average weighted N valuce at 5.0 m depth (below EGL) — 27.75, w* 0.50

Influence Zone is considered 2B below foundation level.
From Chart N vs scttlement given on page 17 of IS: 8009 (Part 1-1978)

Corrected Settiement at a load of 1.0 Kg/cm2 24.1 mm

Hence for 75mm permissible settlement, net API ~75/24.10  3.112033 Kg/cm?
3112 T/ m’

RECOMMENDATION:

LEAST FROM ABOVE VALUES OF NET SBC OBTAINED FROM SHEAR FAILURE
CRITERIA AND SETTLEMENT FAILURE CRITERIA ie 23.68 T/m’ FOR 75 MM
SETTLEMENT MAY BE ADOPTED FOR DESIGN PURPOSES.

GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON 6ANGA REJUVENATION
PROJECT.
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Pro cct No 93

1.0 INTRODUCTION

M/s NJS CONS LTANTS CO. LTD has planned Geotechnical Survey for preparatory survey

on Ganga rejuvenatt o project 1n Varanasi, India.

Wis VISHWA BH MI TECHNOLOGIES has carnied out the geotechmical survey.

2.0 BRIEF DESCRIPTION OF GEOLOGY AND TYPE OF STRUCTURE

Ghazipur (Previously speiled Ghazeepore. Gauspur and Ghazipour), is 2 eny and municrpel
corporation: in the state of Uttar Pradesh, India. Ghazipur city is the administrauve headquarniers of the
Ghazipur Jdistrict. one of the four distnets that form the Varanasi division of Uttar Pradesh. The aity of
Gha/ipur aiso constitutes ane of the {iv e distinct 1ehsils. or subdivisions, of the Ghazipur districe.

It lies ¢lo e 10 the Uttar Pradesh-Bihar border about S0 kilometres (50 mi) east of Varanas: and 50
kilerretres (31 mi) from Buxar, the eniry point to Bihar siate.

Tt ] hoated L1 25.383°N 83.37 |+ It has an average elevation of 62 metres (203 feet).

3.0 SCOPF OF WORK
3.1 The s ope of the geotechnical Inn estigation work consisted of the following activities.
Carrs g vut the ol investigation by drilling iwo no. of 1530 mm diameter borcholes of 20.
helow existing ground level or up to Refusal ("N value > 100) whichever occurs earlier in alt types of
soil strata.
al Ateven Lom i enals standard penctration wst shall be carried out in order o ¢ «termine at
load bear’ g capacity of different st a. 1§ the N-value o 0 is encounterea conttnues dm
boring test can be  opped.
b) Depth of cach boring shall be 20 m or refusal. Refusal is defined as SPT value exceeding 100
blows for 30 ¢m penetr ion or 25 blows for 2.5 cm or less penetration
¢) Collected samples are to he logped descriptively indicating the soil types and stratigraphic
characteristics to evaluate the suitability for construction of the structure
d) The depth of water table shall be measured from the surface of the boreholes. The fevel of the

water shall be measured and recorded dailv

GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA
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4.0 EXECUTION OF FIELD WORK

4.1 Location of boreholes: The client gave the location of two boreholes. These were marked on the

ground and all the field tests were conducted in the presence of site engineer of the client.
4.2 Methodology:

a) Making of Boreholes: The bore holes of 150mm diameter were made by shell & auger
method up to 20 m depth respectively. All the borings were carried out as per 1S: 1892 - 1979.
The borcholes were terminated on meeting the specified depth. Following field tests /

samplings were carried out during the progress of the bore holes.

b) Standard Penetration Test (SPT): SPT are conducted as per IS 2131. For this a standard split
spoon sampler is driven at the bottom of the hole. The penetration resistance in terms of blows
for 150mm penetration of the split spoon sampler is measured. The blows are impacted by a
standard weight of 63.5kg falling through a height of 750 mm. The resistance is measured for
150 mm, 300 mm and 450 mm. The resistance of first 150 mm is ignored and the resistance of

next 300 mun is recorded as standard penetration value ‘N’

c) Undisturbed Soil Samples (UDS): The Undisturbed soil samples are collected at regular
interval of 3.0m depth. The work was carried out according to IS 2132. For this an open drive
tube sampler is pushed / driven into the soil strata at the bottom of the bore hole in progress.
The diameter of the sampler is 100 mm. The sampler with the undisturbed soil sample inside
is gently withdrawn. The sampler is cleaned externally, properly sealed with wax at both

cnds, labeled and transported to the laboratory for conducting tests.

d) Disturbed Soil Sample (DS): Disturbed soil samples are collected generally from the split spoon
samples of SPT test. The samples is extracted from the sampler, packed, labeled and transported to

the laboratory for testing

e) Summary of Boreholes
Borehole Depth of Final depth Water table depth
No overburden soil (m) Below EGL.
() (m)
(BH-1) 20.0 20.0 7.0
(BH-2) 20.0 20.0 4.5

Project No. 93

Layer wise Properties of encountered subsoil strata

BH-1
Depth (m) Properties
From To
0.0 1.0 | Filledup
1.0 1.5 Yer = 1.61gm/ce ,C = 0.0kg/em?, & = 28.5°
1.5 3.0 Yeorr = 1.62 gm/cc ,C= 0.0kg/cmz, O =30.0°
3.0 40 | yer=1.69gm/cc ,C = 0.300kg/cm*, & =12.0°
4.0 4.5 Yer = 1.71gm/cc ,C= 0.0kg/cm?, & = 30.5°
45 7.0 | yer=1.77 gm/ee ,C = 0.0kg/em?, ®=31.0°
7.0 10.0 Yerr = 0.77gm/cc ,C = Okg/cmz, ®=31.0°
10.0 20.0 | yer=0.95gm/cc ,C = 0.800kg/cm’, & = 8.0°
BH-2
Depth (m) Properties
From To

0.0 1.0 Filledup
1.0 3.0 | yer= 1.62gm/cc ,C = 0.0kglem?, @ = 28.5°
3.0 4.0 |y 1.73gm/ce,C=0.300kg/cm?, @ — 13.0°
4.0 4.5 Yerr =1.80gm/ce ,.C = 0.0kg/cm?, ® =30.0°
45 7.0 | yer=0.80gm/cc ,C = 0.0kg/cm?, & =30.0°
7.0 14.0 | y.r=0.86gm/cc ,C = 0.810kg/cm’, & =6.0°
14.0 7.0 | Y= 0.94gm/cc ,C = 0.600kg/cm’, d = 10.0°
17.0 20.0 | yer=0.98gm/cc ,C = 0.960kg/cm?, @ — 7.0°

GEOTECHRICAL SURVEY FOR PREPARATORY SURVEY ON GANGA
REJUVENATION PROJECT
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5.0 LABORATORY TESTING

The relevant laboratory tests were conducted on representative subsoil samples in our well equipped

laboratory as per relevant IS codes mentioned above.

a) Dry density/Bulk Density as per [S: 2720, pt-IX. 1992
b) Particle size analysis as per IS: 2720, pt-1V. 1985
¢) Alterberg’s limits as per IS: 2720, pt-V. 1985
d) Classification of soil as per IS: [498. 1987

e} Specific gravity of soil as per IS: 2720, pt-1I1, 1997
f} Moisture content as per IS: 2720, pt-11. 1973

6.0 FINDINGS OF THE GEOTECHNICAL INVESTIGATION

Site Stratification

(BH-1)

The subsoil stratum from 0.0 to 1.0 m depth consists of Filled up, from 1.0 to 1.5 m depth consists of
Sandy Silt classified as ML, from 1.5 to 3.0 m depth consists of Poorly graded Gravel classified as
GP, from 3.0 to 4.0 m depth consists of Sandy Silt with Clay classified as ML-CL, from 4.0 to +5m
depth consists of Silty Sand classified as SM, from 4.5 to 10.0 m depth consists of Sandv Silt
classified as ML and from 10.0 to 20.0 m depth consists of Clay with medium Plasticity classified as
CL

BH-2

The subsoil stratum from 0.0 to 1.0 m depth consists of Filled up, from 1.0 to 3.0 m depth consists of
Silty Sand classified as SM, from 3.0 to 4.0 m depth consists of Sandy Silt with Clay classified as
ML-CL, from 4.0 to 7.0m depth consists of Sandy Silt classified as ML, from 7.0 to 14.0 m depth
consists of Clay with medium Plasticity classified as CI, from 14.0 to 17.0 m depth consists of Clay
with low Plasticity classified as CL and from 17.0 to 20.0 m depth consists of Clay with medium
Plasticity classified as CL

B OLOGIES

&EOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA
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6.1 Ground Water: The grouna water table was encountered at /.0 min BH 1 and 4. m in BH-2 vp
o the depih of exploration in the bore holes below existing ground level duning boring activities at

site

7.0 PROPOSED FOUNDATIONS AND THEIR DEPTHS

Depending on the field and laboratory observatons of subsoil strata, test results = the type of
structures proposed at site. the types of foundations, depths and net safe beaning czpeciues
recommended for design purposes are given in the following table. The net SBC/APT i the following
table are the lower of the values obtained from shear failure criterion as per 1S+ 6405 and seud

failure criterion as per 1S 3009, Pa | The permissibie settlements are as below:

to) Sirip fooings of width 0. 3.0 & +.0m cast a1 5.0 & i_.0m depth below existing ground

surface.
(™ Isolated 111 gs 0.20 & <.0m cat at .0 & 1..0m depths below exisung ground
surface

1 1 Raft fi rings of width .Om and abo -e cast at 5.0 m, & 15.0 m depth below existing

Surco

41
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8.0 COMPUTATION OF SAFE /ALLOWABLE BEARING CAPACITY: BH-1 & BH-2 Net Safe Bearin ca aci  t/m7)
Shear and settlement failure criteria as per IS: 6403- 1981, IS : 8009 (part-1) -1976 and Depth of Type of Size / Width of Net Safe Bearing capacity (tm?)
IS: 1904-1986 have been considered to compute the safe allowable bearing capacity of foundation Foundation foundation (m)
underlying soil strata for isolated footings, Strip footings & Raft footings. The Below exj;ﬁ“g
groun
safe/allowable bearing capacity from both criteria is given as follows: Surface/ depth
The net safe bearing capacity of sub-soil strata has been computed by considering Below (m)
Interpolated shear failure using the following equation for calculating the net ultimate BH-1 BH-2
bearing capacity ; 5.0 Strip footings 2.0 54.55 48.63
Qi 23ceN; s de ictqNy 1sgdyiy + /2By Ny’ .sydy.iy. W’ 30 57 64 49.98
............................... for local shear
Q. —cNese do i+ qNg 1).sedg.ig + 1/2 B .y Ny.sydyiy. W’
............................... for general shear
Qns — Local SBC+ General SBC  Local SBC X (0.75 ¢0) Isolated footings 2.0x2.0 62.99 57.28
0.75-0.55
............................... for interpolated SBC 3.0x3.0 65.46 38.36
4.0x4.0 67.93 59.44
The Factor of safety has been considered as 2.5
Raft footings
Shape factors have been taken as follows:-
s 8, S, 1.0 ~for Strip footing Strip footings 2.0 30.41 25.49
s, 1.3,5471.2,5,70.8 for Tsolated footing 3.0 30.49 25.61
sc sq 1 02B/L 12,5, 104B/L 06 -for Raft footing 2.0 30,58 25.72
Depth factors:
d dy d-10 for shallow foundations Isolated footings 2.0x20 38.80 32.46
3.0x3.0 38.87 32.55
Using the above eqlfation and parameters, the following values of net safe bearing capacity 107 A0 3504 3564
have been computed:
Raft footings >6.0 36.58 30.73
GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA
REJUYENATION PROJECT REJUVENATION PROJECT
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SETTLEMENT FAILURE CRITERION:

The settlement of sandy layers below the foundation level and up to the zone of Influence

are computed by using the chart of settlement V/s SPT *N” given on page 17 of IS 8009.

For Isolated footings, Strip footings & Raft footing the zone of influence bhelow the
foundation depth is considered as 2.0B, where B is the width of foundation

The total permissible settlement for Strip footing  60mm

The total permissible settlement for isolated footing = 50mm

The total permissible settlement for ratt footing  75mm:
The layer wise properties of the sub soil strata are as follows:

The depth wise SPT values of the subsoil strata (observed/corrected) are as below.

B '~ TE OLOGIES

Project No. 93

BH-1
Depth below SPT Values SPT Valoes Effective Density
existing ground Observed Corrected (gm/ec)
fevel (m)

i0 i1.0 17.74 1.6t
2.0 13.0 i7.94 1.62
30 16.0 16.82 1.69
40 1.0 21.65 1.71
3.0 23, 2438 v77
6.0 20 27.89 1.77
7.0 -..0 21.59 0.77
2.0 3.0 22.68 0.77
EXY) 0.0 26.05 0.77
19.0 4.0 2730 0.95
it.0 30.0 29.51 095
2.0 Az 25,34 095
i3.0 5.0 26.19 0.95
141 320 2054 0.95
1o e00 31.56 093
16.0 e4.0 3382 093
17.0 4.0 20.37 0.93
18.0 Ju.0 2588 0.95
19.0 35.0 27.81 0.0:
200 [SRY 20.39 0.03
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BH-2

Depth below
existing ground
level (m)

1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0
11.0
12.0
13.0
14.0
15.0
16.0
17.0
18.0
19.0
20.0

The values of allowable pressurc intensities computed based on the above sclected soil parameters are

shown below :-

SPT Values SPT Values
Observed Corrected
13.0 20.94
17.0 23.44
22.0 27.18
26.0 29.44
26.0 21.73
22.0 19.17
29.0 22.41
34.0 24.48
36.0 24.99
44.0 28.32
41.0 26.41
47.0 28.67
51.0 29.94
60.0 33.27
60.0 32.67
63.0 33.34
67.0 34.36
73.0 36.12
64.0 32.06
63.0 31.18

Project No. 93

Effective Density
(gm/cc)

0.98

B L

BH-1 & BH-2 Allowable ressure intensit t/m?)

Size / Width of  Allowable
foundation (m)

(t/m)

Strip footings 2.0
3.0
4.0

Isolated footings 20x2.0 23.15

3.0x3.0 22.22

4.0x4.0 21.10

2.0 32.61

3.0 30.00

4.0 28.85

2.0x2.0 27.17

3.0x3.0 25.00

4.0x4.0 24.04

Raft footings

Project No. 93

pressure  intensity

BH-2
30.00
26.09

21.43

25.00
21.74

17.86

31.25
27.47

26.32
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9.0 CONCLUSION WITH RECOMMENDATIONS:

On the basis of above Soil investigation the following recommendations are suggested:

9.1. The sub-soil strata met at this site consists of layers of Fine sand, Silty Sand and Medium Coarse

Fine sand.

The subsoil strata are loose to medium dense.

9.2. On the basis of field & laboratory test results, the following values of the net sate hearing
capacity for Strip, Isolated & Raft footings are to be considered .

B TE

- OLOGIES

GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA

REJUVENATION PROJECT
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BH-1 & BH-2 NET SAFE BEARING CAPACITY/ ALLOWABLE PRESSURE

INTENSITY T/M2))
o Type of Size/ Width of | Net safe bearing capacity/ allowable
Depth of - N ) S 7 Al
X Foundation foundation (m) pressure intensity t/m
foundation
Below existing
ground
Surface depth
Below (m)
l BH-1 BH-?
-0 } trip footings -0 27.78 30.00
| l =0 26.67 26.09
l .0 25.3? Ed K
.solated footings 30x+0 2315 3500
_0x5.0 072, 2154
40x40 21.10 1186
l ~ft Jootings l >6.0 30.86 3261
_trip footings i} 30.4i 25.49
30 30.00 25.6i
20 28.85 2552
S aw oo es 2020 AY) 3125
30x30 1200 27.47
40 x40 24.04 26.32
Raft footings >6.0 323 30.7

-49
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10. CLOSURE

We appreciate the opportunity given to us to submit this report. This presented report is based on
observations and tests on samples collected from the boreholes as decided by the client. In case any
difference is noticed in the field subsoil strata and reported subsoil strata during cxcavation please

contact us before proceeding with further construction.

For VISHWA BHUMI TECHNOLOGIES

(DINESH BHARDWAJ)

TABLE INDEX

2.0 BORE LOG TABLES

FIGURE INDEX

1.0 SPT CURVES

2.0 GRAIN SIZE ANALYSIS
3.0 SUB-SOIL PROFILE

4.0 SAMPLE CALCULATION
6.0 SITE PHOTOGRAPIS
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’\[ VISHWA BHUMI PROJECT :- GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA REJUUVENATION PROJECT. Shect No- 17
TECHNOLOGIES PUR BORING DATE TERMINAL DEPTH (m) WATER TABLE
B - 1 (GHAZ am 2011172015 to 21 1172015 30.00. 7.0m
‘GRAIN SIZE ANALYSIS SHEAR PARAMETER
N s DESC oNoE | 18 STE LIQUID PLASTIC | PLASTICITY DRY/BULK MOISTURE
SAMPLE v AND . LIMIT LIMIT INDEX DENSITY CONTENT COHESION INTERCEPT | ANGLE OF INTERNAL | SPECIFIC
VALUES | (M) SOIL ICATION GRAVEL | S, ST CLAY TESTTYPE (&) FRICTION (6} CRAVITY
% % % % % % % g/ce e \g/or’ deg

05 | ps-1 Filledup
1| 10 | spra1 Sandy Silt ML 2 40 56 2 21 19 2 151675 | 161* DST* 0 285+ 264"

15 | UDS-t GP 36 23 4 0 N 3 15206 35 162 DST 300 262

Poorly graded
Gravel

13 | 20 spT2
15 | 30 | sPr3 S"“’dycfa’;‘ with v o 1 33 55 1 28 23 5 156*818* | 169 uuT* 0.300* 12,00 266*
19 | 40 | sPT4 Silty Sand SM 2 60 38 i N 3 159%78s* | 171% DST* 0 305 2637

45 | UDS=2 ML 0 42 53 5 24 2 4 161970 177 DST 0 265
2 | so | spTs
28 | 60 | SPT6 ML ¢ 44 50 3

Sandy Silt

29 1 70 | spr7
32 | 80 | sPT-8
40 | 90 | seT9 ML 40 54
44 | 100 | sPra10 2 24 58 16
so | 1o | ser-ut
42 | 120 | SPT-12 c 0 22 59 19

130 | SPT-13

140 | SPT-14

150 | sprogs | Ol b mediun 3 10 5s 2 I 2 2 IRETIEEE Jase uuT 1 800 8.0* 268%

Plastietiy

16,0 | SPT-l6

170 | $PT-17 i 2 18 57 kR

180 | ser-18

190 | SPT-19
ol | 20 | spra0 ct : 1% 53 2

*Remoulded Sapmle
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"V VISHWA BHUMI PROJECT :- GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA REJUVENATION PROJECT. Sheet No- 18
TECHNOLOGIES o BORING DATE TERMINAL DEFTH m WATER TABLE
BH -2 (GRAZIPUR € 22/1172015 1o 23/11/20i8 2000 4.50m
GRAIN SIZE ANALYSIS SHEAR PARAMETER
N b bE ONOE | S CLASSTF LIQUID PLASTIC | PLASTICITY DRY BULK MOISTURE
EPTH SCRIPTL - LMIT LIMIT INDEX DENSITY CONTENT NTER( ANGLE OF INTERNAL | SPECIFIC
vaLuss | o SO so ICATION | GRAVEL] SAND | ST | CRAY TEST TYPE com:sro»(::) e FRICTION ¢ GRAVITY
% % % % % % % poee % kg deg.
03 DS-1 Filledup
13 | 10 | seTa SM 2 57 41 N 3 153 162* | 61s¢ DsST* 0 28 5% 262+
15 | UDS-1| Sty Sand sM 6 55 39 0
17 | 20 | spT2
22 | 30 | spr3 S“dyc‘:‘;;‘ wib gL 3 36 51 10 26 19 7 1614 173* | 751% UuTH 0.300% 13 0% 265%
26 | 40 | spT4 ML 0 41 54 5
45 | UDS-2 ML 1 43 52 4 2 19 2 163180 10.20 DST 300 264
Sandy Sult
26 | 50 | sprs
2 | 60 | spr6 ML 0 39 55 3
29 |7 | spr7 a 3 20 58 19
75 | UDs-3 a 0 2 57 21 34 19 15 165%1.86° | 1268* | UUT® 0.810* 60 267+
34 | 80 | SPT-8
36 | 90 | sPTo a1 0 24 59 17
Clay with medium
Plasticity
a4 | 100 | sPT-10
41 | 110 | SPT-11 c 2 21 61 16
47 | 120 | spT12
st | 130 | sPTa1s a 0 I8 50 2
st | 140 | SPT-14 cL 5 28 53 13
50 1150 | SPT-15 c‘g:ﬁ;’w cL 0 29 57 14 30 21 s 1720194 | 1305% | UUT* 0600% 100¢ 268
63 | 160 | sPT-16
67 | 17.0 | sPT-17 1 0 17 61 22 35 18 17 173* 198" | 1464 | UUT® 0950 70 269
73 | 180 | SPT-13
Clay with medium
Plasticity
64 | 190 | sPT-19
63 | 200 | SPT-20 a 1 2 57 26

Remoulded Sapmle
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NO. OF BLOWS
30
10.0
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o
w
o
15.0
250
SPT CURVE
LEGEND
Symbol | Notation
a8 No
g Nc
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100
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Sheet no. 21

GRAIN SIZE ANALYSIS

PROJECT :- GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA

BH 1

100.00

50.00

80.00

70.00

60.00

50.00

Percentage passing

40.00

30.00

20.00

10.00

0.00
0.001

0.010

Particle size {mm)

0.100

REJUVENATION PROJECT.

Svmbot | Descripuan ofsoit | Depeh (m) | Gravel 99 | Sndt @ | Sieen | Clay s

Sandy Silt( ML) Lo 2 10 56 2

Poorly graded Gravel
16 23 41 [

P 150

Sandy Silt with Clay

? 0o i 33 55 "
(ML-CL)

Silty Sand (SA) 400 68 8 0
Clay with mediun 000 y s i

Plasticity (Cl)

1.000 10.000

VISHWA BHUMI TECHNOLOGIES
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GRAIN SIZE ANALYSIS

PROJECT :- GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA

BH 2

100.00

90.00

80.00

70.00

60.00

50.00

40.00

Percentage passing

30.00

20.00

10.00

0.00
0.001

REJUVENATION PROJECT.

0.010 0100 1.000

Particle size {mm}

Symbol | Description of soit | Depth o) | Gravel @ | Sand 9 | si @9 | Clay o8
— Silty Sand (SM) 100 57 91 o
Siley ;‘;’;Z“C’Z' Clay 300 7 36 51 10
ARl ERERE
Clay-with love Plasticiy | 0 P 8 5 R

L)

10.000 l
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LOCATION- GHAZIPUR CITY

VISHWA BHUMI TECHNOLOGIES

WT=7.00m

SM (Silty Sand }

ML-CL

=
5
o
£
[E

-
&
a
o =z
5 25
;E..:;_ J;
£ 0 2o

BH-1

S gw 9 en
2z 2 F

ML

ML

SUB SOIL PROFILE

GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA REJUVENTION PROJECT

(BH-1) LOCATION:-GHAZIPUR CITY

SAMPLE CALCULATION

Tvpe of Foundaton  Raft footing
Depth of Foundation = Om below EGL
Size of Foundation— 6 0mx6 Om (B=6.0 m)
Allowable Settlement S — 75 mm
1.0 SHEAR FAILURE CRITERIA (REF. 1S: 6403
Averagesoil o ta
Cohesior. - kgem?
Angle ol'She  Resistance, 6 3
Fficctne Der o
v~ 1.77 gm ¢c for 4 50 to 10.00m depth below EGL
Water correction factor w™ —0.820
Overbt den pressure g 30080 00177 0.885 kefem?
d.d. dy 100
1o,y ]
S, L2812 1-02\BI 120§y~ 04xBA=06 . for raft footing
Factorof Safety - 25
For Local Shear
N. 1693 Ng TSNy T36e

Q-0 23N 5o 17 g(Ng— 1)5qdg. g 700 Y BNY.S dyayn 20

T O2ANILBINTNE0H0.3

x (7.2-1)x1.2x1.0x1.040.5x0.001 77x600x s 36x0.6x1.0x1.0x0.50)/2.5
0-7 30011724 83

423302 Ke/ M =342

For General Shear
N. 3334 Ng 2138 Ny 27AR
Que—[eN.S.d a —ygIN s
= [OR33 242D 00N I 2 AN
[0 21.64356-4.2R5329] 2.5

— 104116356 Kgem™ — 10412 T °

GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA REJUVENATI
PROJECT.
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(BH-2) LOCATION:- GHAZIPUR CITY

Interpolated SBC = T.ocal SBS + General SBC Local SBC X 0.75- eo
(0.75-0.55) SAMPLE CALCULATION

Type of Foundation Raft footing

3421+ (104.12  34.21) X (0.10) Depth of Foundation 5.0m below EGL
0.2 Size of Foundation 6.0mx6.0m (B—6.0 m)

Allowable Settlement S — 75 mm

3421 +(69.91) X (0.10) 1.0 SHEAR FAILURE CRITERIA F. IS: 6403
02 Average soil data
Cohesion, ¢ Okg/cm?
69.16 T/m* Angle of Shear Resistance, ¢ —30.0°
Effective Density
v 0.80 gm/ce for 4.50 to 7.00m depth below EGL
2.0 SETTLEMENT CRITERIA S: 8009 Pt.1 Water correction factor w’ — 0.50
Overburden pressure q — 0.850 kg/cm?
Average weighted N valuc at 5.0 m depth (below EGL) — 26.82, w'— 0.50 d ,dy dy 100
Influence Zone is considered 2B below foundation level. iemig—ty 1
TFrom Chart N vs settlement given on page 17 of IS: 8009 (Part {-1978) Se—128y 121 02xBAL 12, Sy 1-04xBL 06 .. For raft footing
Corrected Settlement at a load of 1.0 Kg/em2 —24.30 mm Factor of Safety 2.5
Hence for 75mm permissible settlement, net APT — 75/24.30 — 3.08641 ng/cm2
—3086T/m For Local Shear
N, 15.16,Nq 6.63, Ny —5.66
RECOMMENDATION:
LEAST FROM ABOVE VALUES OF NET SBC OBTAINED FROM SHEAR FAILURE . . , .
= [2/3 ¢N..Sedeic+ 1).54.dq.iq + 0.5 ver.B.NY.S, . dy iy W) 2.5
CRITERIA AND SETTLEMENT FAILURE CRITERIA ie. 30.86 T/m* FOR 75 MM Qus ~ [2/3 N Sedodo + aNg - 1)-8dadq +0.5 7er. BNy Sy.dy dy.w’)
SETTLEMENT MAY BE ADOPTED FOR DESIGN PURPOSES. = [2/3x0x15.16x1.2x1.0+0.850x (6.63 1)x1.2x1.0x1.0+0.5x0.00080x600x5.66x0.6x1.0x1.0x0.501/2.5
[0+5.7426 0.40752)/2.5
2.460048 Kg/cm? — 24.60 T/m”
For General Shear
N. 30.14.Nq 18.40,Ny—22.40
Qus [eNeScdeic qNg  1).8¢.dq.iq + 0.5 Y. B.Ny.Sy.dyiy.w’)/ 2.5
[0x30.24x1.2x1 0+0.850x (18.40 Dxl.2x1.0x1.0+0.5x0.00080x600x22.40x0.6x1 .0x1.0x0.501/2.5
[0+17.748+1.6128]/2.5
-774432Ky % 77447/ 2
GROTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA REJUVENATION GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY OR GANGA REJUVENATION
PROJECT. PROJECT.
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PHOTOGRAPHS

Interpolated SBC = local SBS  General SBC Local SBC X 0.75 eo Sl bt

(0.75-0.55)

2460 (7744 24.60) X (0.13)
02
—24.60  (52.84) X (0.13)
0.2

98.95 T/m?

2.0 SETTLEMENT CRITERIA S: 8009 Pt.

Average weighted N value at 5.0 m depth (below EGL) —28.17, w" 0.50
Influence Zone is considered 2B below foundation level.
From Chart N vs settlement given on page 17 of IS: 8009 (Part 1-1978)

Corrected Settlement at a load of 1.0 Kg/cm?2 23.0 mm

Hence for 75mm permissible settlement, net APT 75 /23.0 = 3.26086 Kg cm”
=3261Tm

RECOMMENDATION:

LEAST FROM ABOVE VALUES OF NET SBC OBTAINED FROM SHEAR FAILURE
CRITERIA AND SETTLEMENT FAILURE CRITERIA ic. 32.61 T/m*> FOR 75 MM
SETTLEMENT MAY BE ADOPTED FOR DESIGN PURPOSES.

GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA REJUVERATION
PROJECT.
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LO INTRODUCTION

MONIS CON ULTANTS ¢ LT has planned Geotechnical Sumvey [ r preparatory surves

on (;anga rej senation projec ‘aranasi. India.

M s VISHW A BHUMI TECHNOL -~ has carried out the geotechn  survey.

2.0 BRIEF DESCRIPTION OF GEOLOGY AND TYPE OF STRUCTURE

Ramnagar s # ity and 2 municipal board 1n % aranasi district in the Indian stztc of Unar
having Coordin tes 23257\ §3.03°F Ramnagar has » fort known as Rammager Fort which is still the
residence 1 King of Varznas: (Banaras)

Recently Ramnagar has emerged as a favonite spot for shooting movies because of the scenic n
wfthe Ramnagar Fort near the Ganges Chokher Bali is one of the popular movies shot here.

S b tound  she region ar sandv and clayev in texture and consists of gravels or kankars.

2.0S5COPE OF WORK

2.1 The scope«t the geotechnical investigation work consisted of the following activities.
Carnving  ut the soif investigation 5 dnlling two no. of 50 mm diameter boreholes of 20.0m -
below existing ground level or up to Refusal ('N7 value > 100) whicheser occurs earltes in 2l types of
soil strata.

a) Atevery Lm  tenals standard penctration test shall o+ camed out 1 order to determune 2t
load bearing capacity of ditferent strata. It h+ Nevaiue of 30 1s encountered continues Sm.
boring test can he stopped.

b) Depth of cach boring " all be 20 m or refusal. Refusal s ‘ine as . value ~xe~eding 100
blows for 31 em penetration 1 23 blows for 2.5 cmoor less  enetration.

¢y Collected samples are to be logged descriptively indicating the -oil - pes and straugraphic
characteristics o evaluate the suitabiiity for construction o the structurt
d) The depth of water tuble <hall be measured from the surfar o " the borcholes The level o1 the

water shall be measured and recorded daily

GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA
REJUVENATION PROJECT
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4.0 EXECUTION OF FIELD WORK

4.1 Location of boreholes: The client gave the location of two boreholes. These were marked on the

ground and all the field tests were conducted in the presence of site engineer of the client.
4.2 Methodology:

a) Making of Boreholes: The bore holes of 150mm diameter were made by shell & auger
method up to 20 m depth respectively. All the borings were carried out as per 1S: 1892 - 1979.
The boreholes were terminated on meeting the specified depth. Following field tests /

samplings were carried out during the progress of the bore holes.

b) Standard Penetration Test (SPT): SPT are conducted as per IS 2131. For this a standard split
spoon sampler is driven at the botiom of the hole. The penetration resistance in terms of blows
for 150mm penetration of the split spoon sampler is measured. The blows are impacted by a
standard weight of 63.5kg falling through a height of 750 mm. The resistance is measured for
150 mm, 300 mm and 450 mm. The resistance of first 150 mm is ignored and the resistance of

next 300 mm is recorded as standard penctration value ‘N’

c) Undisturbed Soil Samples (UDS): The Undisturbed soil samples are collected at regular
interval of 3.0m depth. The work was carried out according to IS 2132. For this an open drive
tube sampler is pushed / driven into the soil strata at the bottom of the bore hole in progress.
The diameter of the sampler is 100 mm. The sampler with the undisturbed soil sample inside
is gently withdrawn. The sampler is cleaned externally, properly sealed with wax at both

ends, labeled and transported to the laboratory for conducting tests.

d) Disturbed Soil Sample (DS): Disturbed soil samples are collected generally from the split spoon
samples of SPT test. The samples is extracted from the sampler, pached, labeled and transported to

the laboratory for testing.

e) Summary of Boreholes
Borehole Depth of Final depth Water table depth
No overburden soil (m) Below EGL.
(m) (m)
(BH-1) 20.0 20.0 16.50
(BH-2) 200 20.0 15.00

Project No. 93

Layer wise Properties of encountered subsoil strata

BH-1
Depth (m) Properties
Yrom To
0.0 2.0 | Filledup
2.0 70 | yer=1.58gm/ce, C = 0.0kg/em?, & =27.0°
7.0 7.5 | Yer=1.69 gm/ce, C = 0.0kg/em’, @ —27.5°
7.5 10.0 | yer=1.70gm/ce, C = 0.0kg/em?, & = 28.5°
10.0 11.0 | yer= 1.76gm/ce, C ~ 0.4kg/cm?®, @ = 13.0°
11.0 16.5 | yor= 1.86gm/ce, C = 0.0kg/cm®, © = 33.0°
16.5 20.0 | yor =~ 0.86gm/ce, C — 0.0kg/em’, @ 33.0°
BH-2
Depth (m) Properties
From To
0.0 1.0 | Filledup
1.0 3.0 Yer — 1.52gm/ce, € 0.0kg/em?, & —27.0
3.0 6.0 Yer = L66gm/ce, C — 0.0kg/em?, & — 28.0
6.0 150 | yur=1.84gm/cc, C  0.0kg/em®, @  32.0°
15.0 20.0 | yor=0.84gm/cc, C 0.0kg/cm?, & — 32.0°

5.0 LABORATORY TESTING

T'he relevant laboratory

tests were conducted on representative subsoil samples in our well equipped

laboratory as per relevant 1S codes mentioned above.

a) Dry density/Bulk Density as per IS: 2720, pt-X, 1992

b) Particle size analysis
¢) Atterberg’s limits

d) Classification of soil

as per IS: 2720, pt-1V, 1985
as per IS: 2720, pt-V, 1985
as per IS: 1498, 1987

c) Specific gravity of soil as per IS: 2720, pt-111, 1997

f) Moisture content

as per IS: 2720, pt-I1, 1973

GEOTECHRICAL SURVEY FOR PREPARATORY SURVEY ON GANGA
REJUYENATION PROJECT
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6.0 FINDINGS OF THE GEOTECHNICAL INVESTIGATION

Site Stratification

BH-1

The subsoil stratum from 0.0 to 2.0m depth consists of Filledup, from 2.0 to 7.0m depth consists of
Silty Sand classified as SM, from 7.0 to 7.5.0m depth consists of Sandy Silt classified as ML. from
7.5 to 10.0m depth consists of Fine Sand classified as SP-SM, from 10.0 to 11.0m depth consists of
Sandy Silt with Clay classified as ML-CI and from [1.0 to 20.0m depth consists of Fine Sand
classified as SP-SM.

BH-2

The subsoil stratum from 0.0 to 1.0m depth consists of Filledup, from 1.0 to 3.0m depth consists of
Silty Sand classified as SM, from 3.0 to 6.0m depth consists of Sandy Silt classified as ML and from
6.0 to 20.0m depth consists of Fine Sand classified as SP-SM.

6.1 Ground Water: The ground water table was encountered at 16.5m in BH-1 and 15.0m in BH-2
upto the depth of exploration in the bore holes below existing ground level during boring activities at
sile.

7.0 PROPOSED FOUNDATIONS AND THEIR DEPTHS

Depending on the field and laboratory observations of subsoil strata, test results and the type of

structures proposed at site, the types of foundations, depths and net safe bearing capacities
recommended for design purposes are given in the following table. The net SBC/API in the following
table are the lower of the values obtained from shear failure criterion as per IS: 6403 and settlement

failure criterion as per IS 8009, Part-1. The permissible settlements are as below:-

(a) Strip footings of width 2.0, 3.0 & 4.0m cast at 5.0 & 15.0m depth below existing ground
surface.

(b) Tsolated footings of size 2.0, 3.0 & 4.0m cast at 5.0 & 15.0m depths below existing ground
surface.

(c) Raft footings of width 6.0m and above cast at 5.0 m, & 15.0 m depth below existing ground

surface.

Project No, 93
8.0 COMPUTATION OF SAFE /ALLOWABLE BEARING CAPACITY:
Shear and settlement failure criteria as per IS: 6403- 1981, . 8009 (past-1} -1976 and
IS+ 1904-1986 have been considered to compute the safe allowable bearing capecnty of

underlving <oil strata for isolated footings, Strip footings & Raft footings. The
safe allowable bearing capacity from both criteria is given as follows:
The net safe bearing capacity of sub-soil strata has been computed by deing
Interpolated shear failure using the following equation for calculating the net eliienzte
buaring capacty
Qn=23¢N v d 1 ~qN~1)s.de.i ¥ 12 By Ny sydr.y. W

...... for local shear
Quo=cN s Jd - gNg- sgdeig o U2 By Nysydypr. W’

for gencral shear

Qns = Local SBC " eneral SBC - .ocal SBC® (0./2-20)

ba o

0./2-07
for interpolated SBC
The Fzctor of safety has been considered as 2.3
Shape factors have been taken as follows:-
s, s, =10 -for Strip footing
s 13 s —1.2.5,=08 -for Isolated footing

s = =1-02BA =120 5,= 04 B/ =06 -for Raft footing
Depth factors:

d =d.=d,=1.0 Jor shallow foundations

Using the above equation and parameters. the follo ving alucs of ne safe beanng capacity
have been computed:

H-1 & BH-2 Net Safe Bearin s ca acity tm?)

GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA
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Type of Size / Width of Net Safe Bearing capacity (t/m?)
Depth of . .
X Foundation foundation (m)
foundation
Below existing
ground
Surface/ depth
Below (m)

BII-1 BII-2
5.0 Strip footings 16.62 21.49
17.37 22.54
18.11 23.58

19.35

19.95

20.55
Raft footings 20.84 27.05
15.0 Strip footings 2.0 276.21 242.51
3.0 282.44 247.85
4.0 288.67 253.18
Isolated footings 20x2.0 326.47 286.75
30x3.0 33145 291.02
40x4.0 336.43 295.28
Raft footings 26.0 184.34 172.41

B L

8.1

Project No. 93
SETTLEMENT FAILURE CRITERION:

The settlement of sandy layers below the foundation level and up to the zone ot Influence

are computed by using the chart of settlement V/s SPT ‘N’ given on page 17 of IS 8009.

For Tsolated footings, Strip footings & Raft footing the zone of influence below the
foundation depth is considered as 2.0B, where B is the width of foundation

T'he total permissible settlement for Strip footing  60mm

The total permissible settlement for isolated footing  50mm

The total permissible settlement for raft footing  75mm:
The layer wise properties of the sub soil strata arc as follows:

The depth wise SPT values of the subsoil strata (observed/corrected) arc as below: -
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BH-1
Depth below SPT Values SPT Values Effective Density
existing ground Observed Corrected (gm/cc)
level (m)
1.0 N 8.09 1.58
20 7 9.71 1.58
3.0 9 11.26 1.58
4.0 1 12.71 .58
5.0 3 14.05 1.58
6.0 18 18.35 1.58
7.0 19 18.33 1.69
8.0 23 21.10 1.70
9.0 27 23.65 1.70
10.0 31 2597 1.76
11.0 36 28.86 1.86
12.0 36 27.69 1.86
13.0 40 29.58 1.86
14.0 44 31.34 1.86
15.0 50 3435 1.86
16.0 55 36.50 1.86
17.0 50 23.83 0.86
18.0 52 2423 0.86
19.0 25.24 0.86
20.0 26.23 0.86

GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA
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BH-2
Depth helow SPT Vaiues SP  ‘zlues Effective Density
existing ground be d “orrected (em/cc)
level tm)

0 | 0 [ 1.52

-0 1.0 9.80 152

0 1o 13.80 1.66

l .0 | 15.0 17.30 1.66
l .0 | 16.0 17.71 1.66
l 50 | i.0 .09 1.84
l 10 | 6.0 I v 19 1.84
l .0 | 12.0 l S 1.84
I 3 | 7.0 ] s 1.84
l 0.0 | 9.0 .58 1.84
l 0 | 2.0 11.79 1 1.84
[ -0 8.0 3113 1.84
I’“ 3.0 330 2399 | 1.84
14.0 37.0 3394 1.84

3 150 12 __6§ 0.4
e 450 72 0.84

170 47 R 0.8+
R i 0.84
\ 19.0 B 2533 0.8
| 20,0 ~on T 96.34 0.84

1 -
The values of a wabepre ure  ens’ es e d " ased 0 th  above selected soil parameters are

shown below :

'“80"
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BH-1 & BH-2 Allowable ressure intensit t/m?)

Type of Allowable  pressure intensity
Foundation (t/m?)
BH-1 BII-2
Strip footings 2.0
3.0
4.0
20x2.0
3.0x3.0
4.0x4.0
6.0
2.0
3.0
4.0 25.42
2.0x20 2033
3.0x3.0 21.01
4.0x40 24.04 21.19
6.0 33.63 31.65

Project No. 93

9.0 CONCLUSION WITH RECOMMENDATIONS:

On the basis of above Soil investigation the following recommendations are suggested:

9.1. The sub-soil strata met at this site consists of layers of Fine sand, Silty Sand and Medium Coarse

Fine sand.

['he subsoil strata are loose to medium dense.

9.2. On the basis of field & laboratory test results, the following values of the net safe bearing

capacity for Strip, Isolated & Raft footings are to be considered .
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BH-1 & BH-2 NET SAFE BEARING CAPACITY/ ALLOWABLE PRESSURE
INTENSITY T/M2))

Type of Size / Width of | Net safe bearing capacity/ allowable
Depth of . . A I
. Foundation foundation (m) pressure intensity t/m
foundation
Below existing
ground
Surface/ depth
Below (m)
BH-1 BH-2
5.0 Strip footings 2.0 16.62 16.30
3.0 17.37 15.71
4.0 18.11 17.54
Isolated footings 20x2.0 17.48 13.59
3.0x3.0 17.85 13.09
40x4.0 19.08 14.62
Raft footings >6.0 20.84 23.29
15.0 Strip footings 2.0 31.57 24.79
3.0 29.70 25.21
4.0 28.85 25.42
Isolated footings 20x2.0 26.32 20.33
3.0x3.0 2475 21.0t
40x4.0 24.04 21.19
Raft footings >6.0 33.63 31.65

GEOTECHRICAL SURVEY FOR PREPARATORY SURVEY ON GANGA
REJUVENATION PROJECT
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10. CLOSURE

We appreciaic @ o orunitt iven o us to submit this report. This presented report is based on
bsenvLti s ane 4Cts o samples collected from the boreholes as decided by the client. In case any
diteerence i~ ot in the fiel subsoil strata and reporied subsoil strata during excavation please

conte tusber re oo ding cith furth « construction.

For VISHWA
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32.0%
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Sheet no. 21

GRAIN SIZE ANALYSIS
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Silty Sand ¢ SM } 100 0 71 22 [
Silty Sand with Clay - (
N e 3 55 2
MiL) 4.00 4
Fine Sand (SPSM) &00 14 86 i4 0

10 000

SHEET NO. 22

Location - Ramnagar
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|—— Filled up(Road Matenal)
— ML (Sandy Silt)

ol | F]

WT=15m
00
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30 4t
60
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[ ML (Sandy Silt)
|—— SP-SM (Fine Sand)
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0
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N

WT=165m
0
"0
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Geotechnical Investigation Work for Proposed Ganga Rejuvenation Project.
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(BH-1) LOCATION:-RAMNAGAR
SAMPLE CALCULATION

Type of Foundation Raft footing

Depth of Foundation 5.0mbelow EGL

Size of Foundation— 6.0mx6.0m (B=6.0 m)

Allowable Settlement S — 75 mm
1.0 SHEAR FAILURE CRITERIA REF. IS: 6403
Average soil data
Cohesion, ¢ Okg/em®
Angle of Shear Resistance, ¢ =27.0°
Effective Density

v 1.58 gm/cc for 2.00 to 7.00m depth below EGL

Water correction factor w’  0.50

Overburden pressure @ 500x0.00158 = 0.790 kg/cm®
de ,dq dy —1.00
ic=ig=ty — 1
Sc=128¢=1.2 1+0.2xB/L = 1.2, Sy=1-0.4xB/L=0.6 ..... for raft footing
Factor of Safety =2.5
For Local Shear
N¢=13.88, Nq =5.79, Ny —4.71

Quns=[2/3 eN.Sc.dc.ic + q(Ng — 1).5q.dq.iq + 0.5 yerr. BNY.S,.dy.iy. W]/ 2.5
— [2/3x0x13.88x1.2%1.0+0.790x (5.79-1)x1.2x1.0x1.0+0.5x0.001 58x600x4.7 { x0.6x1.0x1.0x0.50] 2.5
— [0+4.54+0.6697621/2.5
~2.08390 Kg/cm® — 20.84 T/m?

2.0 SETTLEMENT CRITERIA IS: 8009 Pt.

Average weighted N value at 3.0 mdepth (below EGL)=26.63, w* 0.50

Influence Zone is considered 2B below foundation level.
From Chart N vs settlement given on page 17 of IS: 8009 (Part 1-1978)

Corrected Settlement at a load of 1.0 Kg/em2 24.40 mm

Hence for 75mm permissible settlement, net API — 75 / 24.40 = 3.07377 Kg/em®
—30.74 T/m’

RECOMMENDATION:

LEAST FROM ABOVE V ALUES OFNE T SBC OB TAINED FROM S HEAR FAILURE
CRITERIA A ND SETTLEMENT FAILURE C RITERIA i .e. 20.84 T/m* FOR75M M
SETTLEMENT MAY BE ADOPTED FOR DESIGN PURPOSES.

GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GARGA REJUVENATION
PROJECT.
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(BH-2) LOCATION:-RAMNAGAR
SAMPLE CALCULATION

Tvpe of Foundation - Raft footine
Depih of Foundation 3.0mbelow EGL
Size of Foundation— 6.0mx6 O0m (B=6.0 m)
Allowable Settlement S = 75 mm
1.0 SHEAR FAILURE CRITERIA (REF. 1S: 6403)
Average soil data
Cohesion. ¢ — Okg/em’
Angle of Shear Resistance, § — 270"
Effective Density

v = 1.38 gm/cc for 3.00 to 6.00m depth below EGL
W ater correction factor w* =0.50

Overb den pressure g 500x0.00152 = 0.760 ke/em®

d-.d.—dv ~1.00

1.21+0.2xB L =12, Sy=1-04xB/AL =06 ... for raft footing
Factor of Safety = 2.3

For Local Shear
Ne= 1388, Ng =579 Nv =471

Qu={23¢N.S i = Ny=1 5udeiq# 0.5 7ar BNY.Spdy iy w’ ) 2.5
=[2360x13 T2y 0-0 7 379 1)x1.2x1.0x1.0:0.5x0 00152x600x . s 1x0.6x}.0x} .0x0.50}/2_5
—[0-4.37- 644]2.3
~2.0050Kefem” —_  3Tm

For General Shear
Ne 24.09.Ng [3.76.N7- 1549

Qne— [eNe.Sededc = qiNg  Dhsgdgd; - 0.5 7rB.Ny.Sdo |
[0x24.09x1.2x1.0+0.760x (13.76-1 1 2x1 Ox1 040 5x0 00152x600x1  9x0.6x1 Ox .0x0.501V7.,
[0+11.6371+2.1190]/2.5

=550244 Kgfem® =55.02 T’

GROTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA REJUVENATION
PROJECT.
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SITE PHOTOGRAPHS

Interpolated SBC = Local SBS + (General SBC  Local SBC) X (0.75- eo)

(0.75-0.55) BH- 1 RAMINAGAR

20.05 (55.02 20.05) X (0.04)
0.2

20.05+ (55.02  20.05) X (0.04)
02

27.05 T/m®

2.0 SETTLEMENT CRITERIA 1S: 8009 Pt.1

Average weighted N value at 3.0 mdepth (below EGL) ~ 19.35, w’ 0.50
Influence Zone is considered 2B below foundation level.
From Chart N vs settlement given on page 17 of IS: 8009 (Part 1-1978)

Corrected Settlement at a load of 1.0 Kg/cm2 322 mm

Hence for 75mm permissible settlement. net API  75/322  2.329192 Kg/cm?
=2329 T/ m’

RECOMMENDATION:

LEAST FROM ABOVE V ALUES OFNET SBC OB TAINED FROM SHEAR F AILURE
CRITERIA A ND SETTLEMENT FAILURE C RITERIA i . 23.29 T/m* FOR75M M
SETTLEMENT MAY BE ADOPTED FOR DESIGN PURPOSES.

GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON €ANGA REJUVENATION
PROJECT.
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1.0 INTRODUCTION

M/s NJS CONSULTANTS CO. LTD has planned Geotechnical Survey fo preparatory survey

on (;anga rejuvenati b project in Varanast. India.

M/s VISHWA BHU MI TFCHNOLOGIES has camied out the geotechmcal survey

2.0 BRIEF DE CRIPTION OF GEOLOGY AND TYPE OF STRUCTURE

Chunar. » ated n Mirzapur District of Unar Pradesh state, India, 1s an ancient town. The wown of
Chunar i~ situated on the south side of the Ganges about 1 7 miles n a straight direction south — =
frem Bunaras hoving Co - ordinates 23.13°N 82.9°E
It is ¢ ane ted "o Varanasi. the ancient and pilgrimage city also well known as Kashi or Benaras,
roads and rails. Chunar is well known for its pottery wo  especially clay toys.
3.0 SCOPE OF WORA

3.1 The seope o the geotechnical investigation work consisted of the following activitics.
Carmniang out the soil insestigation by dniling two no of 150 mm diameter boreholes of 20.0m
befow extsting ground level or up 1o Refusal (N value> 1 ) whichever oocurs earfier in all types of
sl sirata.

a) Ataven b m oy stan” rd penetration test shall be camried out in order to determme at
load bhearit g ¢ sacity «f CiTrent strata, 1 the Nevalue of 50 is encountered contimues 3m,
boring test can be stopped.

b} Depth of cach boring shall be 20 m or refusal. Refusal is defined as SPT value exceeding 100
blows for 20 ¢m penetration or 25 blows for 2.5 cm or less penctration.

! ¢} Collected samples are to be logged descripiively indicating the soil ivpes and stratigraphic
characteristics to evaluate ¢ suitability for construction of the structure
I d) The depth of water table shall be measured from the surface of the boreholes. "¢ fevel of the

water shall be measured and recorded daily

GEOTECHRICAL SURVEY FOR PREPARATORY SURVEY ON GANGA
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4.0 EXECUTION OF FIELD WORK

4.1 Location of boreholes: The client gave the location of two boreholes. These were marked on the

ground and all the ficld tests were conducted in the presence of site engineer of the client.

4.2 Methodology:

a)

b)

)

d)

e)

Making of B oreholes: The bore holes of 150mm diameter were made by shell & auger
method up to 20 m depth respectively. All the borings were carried out as per IS: 1892 - 1979,
The borcholes were terminated on mecting the specificd depth. Following field tests /

samplings were carried out during the progress of the bore holes.

Standard Penetration Test (SPT): SPT are conducted as per IS 2131. For this a standard split
spoon sampler is driven at the bottom of the hole. The penetration resistance in terms of blows
for 150mm penetration of the split spoon sampler is measured. The blows are impacted by a
standard weight of 63.5kg falling through a height of 750 mm. The resistance is measured for
150 mm, 300 mm and 450 mm. The resistance of first 150 mm is ignored and the resistance of

next 300 mm is recorded as standard penetration value ‘N’

Undisturbed So il Samples (UDS): The Undisturbed soil samples are collected at regular
interval of 3.0m depth. The work was carried out according to IS 2132. For this an open drive
tube sampler is pushed / driven into the soil strata at the bottom of the bore hole in progress.
The diameter of the sampler is 100 mm. The sampler with the undisturbed soil sample inside
is gently withdrawn. The sampler is cleaned externally, properly sealed with wax at both

ends, labeled and transported to the laboratory for conducting tests.

Disturbed Soil Sample (DS): Disturbed soil samples are collected generally from the split spoon
samples of SPT test. The samples is extracted from the sampler, packed, labeled and transported to

the laboratory for testing

Summary of Boreholes

Borchole Depth of Final depth Water table depth
No overburden soil (m) Below EGL.

(m) (m)

(BH-1) 20.0 20.0 13.80

(BH-2) 20.0 200 14.00

OL
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Layer wise Properties of encountered subsoil strata

BH-1
Depth (m) Properties
From To
0.0 1.0 [ Filledup
1.0 4.5 Yo  1.53gm/cc,C—0.0kg/cm?® @ =26.5°
4.5 13 ve — L.64 gm/ce ,C ~ 0.0kg/em’, ® =28.0°
13 138 | y. — L.90gm/ce ,C = 0.0kg/em®, & = 34.0°
13.8 20 v —0.90gm/cc ,C= 0.0kg/cmz, O =340
BH-2
Depth (m) Properties
From To
0.0 1.0 | Filledup
1.0 50 | yer=1.55gm/ce,C 0.0kg/om®, & 27.5°
5.0 13.0 | yer= L.64gm/cc ,C  0.0kg/em®, & 29.0°
13.0 140 | yr=1.92gm/cc ,C  0.0kg/cm®, &  32.5°
14.0 20.0 | o 0.92gm/ce,C  0.0kg/em?, @ 32.50

GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GARGA
REJUVERATION PROJECT
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5.0 LABORATORY TESTING

The relevant laboratory tests were conducted on representative subsoil samples in our well equipped

laboratory as per relevant IS codes mentioned above.

a) Dry density/Bulk Density as per [S: 2720, pt-1X, 1992
b) Particle size analysis as per IS: 2720, pt-1V, 1985
c) Atterberg’s limits as per [S: 2720, pt-V, 1985
d) Classification of soil as per [S: 1498, 1987

c) Specific gravity of soil as per 1S: 2720, pt-II, 1997
f) Moisture content as per 1S: 2720, pt-11, 1973

107
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6.0 FINDINGS OF THE GEOTECHNICAL INVESTIGATION

Site Stratification

BH-1
The subsoil stratum from 0.0 to 1.0 m depth consists of Filled up. from 1.0 to 4.5 m depth consists of
Silty Sand classified as SM, from 4.5 to 13.0 m depth consists of Sandy Silt classified as ML. from
13.0 to 20.0m depth consists of Fine Sand classified as SP-SM.

BH-2

The subsoil stratum from 0.0 to 1.0m depth consists of Filled up, from 1.0 to 5.0m depth consists of
Silty Sand classified as SM, from 5.0 to 13.0m depth consists of Sandy Silt classified as ML and from
13.0 to 20.0m depth consists of Fine Sand classified as SP-SM.

6.1 Ground Water: The ground water table was encountered at 13.8m in BH-1 and 14.0m in B}-2
upto the depth of exploration in the bore holes below existing ground level during boring activities at

site.

7.0 PROPOSED FOUNDATIONS AND THEIR DEPTHS

Depending on the field and laboratory observations of subsoil strata, test results and the type of
structures proposed at site, the types of foundations, depths and net safe bearing capacities
recommended for design purposes are given in the following table. The net SBC/API in the following
table are the lower of the values obtained from shear failure criterion as per IS: 6403 and settlement

failure criterion as per IS 8009, Part-1. The permissible settlements are as below:-

(a) Strip footings of width 2.0, 3.0 & 4.0m cast at 5.0 & 15.0m depth below existing ground
surface.

(b) Isolated footings of size 2.0, 30 & 4.0m cast at 5.0 & 15.0m depths below existing ground
surface.

(c) Raft footings of width 6.0m and above cast at 5.0 m, & 15.0 m depth below existing ground

surface.

GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA
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80 COMPUTATION OF SAFE/ALLOWABLE BEARING CAPACITY:
She  nd settlement fai ure criteria as per IS: 6403- 1981, IS : $009 (peri-1) -1976 and
IS 1 4.i986 hav been considered to compute the safe allowzble bearing capecity of
underiving soil strata for isolated footings. Strip footings & Raft footings. The

saje ¢ owable bearing capacity from both criteria s given as fol ws:
The 1safe beanng capacity of sub-soil strata has been computed by considering
Interp at-i shear failure using the following equation for calculating the net vhimaie
Peaning cap- 1t
.7 23 WNe (¢ de e g(Ng—1)54dq.ig + 172 B .y Ny sy.dy.iy. W
................. -for local shear
= (g )Iqdqdq ¢/ By Nysydyip. WS
..{or general shear

—( Zeneral SBC — ocal SBCY X (073-€0)

0.7. 0.,
.for interpolated SBC
‘acto of safe- - nas veen considered as <.
Shape ac o - have been taken as follows:-
N .0 -for Strip footing
s 1A= L2s =08 -for Isolated footing

S.=s,=i-02B1 - 205, -7 00 L=06 for Raft footing

Depth factons:

d —d -d,~ 1.0 for shallow founaations

Using the above eguation and parameters. the follo ing vatues o net safe beanng capacity
have heen computed:
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BH-1 & BH-2 Net Safe Bearin ca aci  t/m?)

Net Safe Bearing capacity (t/m )

BH-1 BH-2

20.32

24.39

40x4.0 2513

Raft footings _6.0 25.50
15.0 Strip footings 2.0 272.81
3.0 318.49 275.80

4.0 322.06 278.80

Isolated footings 2.0x2.0 375.06 324.97
377.91 327.37

380.77 329.77

Rafl footings 377.28 330.96

B OL

8.1

Project No. 93
SETTLEMENT FAILURE CRITERION:

The settlement of sandy layers below the foundation level and up to the zone of Influence

are computed by using the chart of settlement V/s SPT ‘N’ given on page 17 of IS 8009.

For Isolated footings, Strip footings & Raft footing thc zone of influence below the
foundation depth is considered as 2.0B, where B is the width of foundation

The total permissible settlement for Strip footing  60mm

The total permissible settlement for isolated footing  50mm

The total permissible settlement for raft footing = 75mm:
The layer wise properties of the sub soil strata are as follows:

The depth wise SPT values of the subsoil strata (observed/corrected) are as below: -

GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA
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L
BH-1
Depth below SPT Values SPT Values
existing ground Observed Corrected
level (m)
1.0 5.0 8.15
11.0
12.0
13.0
14.0 25.95
15.0 26.72
16.0 2491
17.0 26.03
18.0 57.0 27.46
61.0 28.49
64.0 29.15

Project No. 93

Effective Density
(gm/cc)

T U U—

VISHW B TE  OLOGIES
Project No, 93
BH-2
Depth below SPT Values SPT Values Effective Density
existing ground Observed Corrected (em/ec)
level {(m)
2.0 83 155
T 10 9.3 153
EN 5.0 7.35 1.55
I 1.0 1278 155
I | %0 9.75 1.64
T s —| 11.0 11.22 1.6
7.0 I .0 12.56 164
I S0 l 5.0 ’ RWE] 1.6~
EXU ‘ 18.0 I 15.84 I 1.64
0.0 —'“| 30.0 | 1658 i 1.64
1.0 | 2.0 18.66 1.64
| [ -0 75.01 1.64
! i3.0 48 35.99 192
‘ T 12 3195 0.92
| ISt . EENE 09>
1 16t 5 2388 0.9
} 17 T s 3526 0.92
| 18 A 2735 092
| 19.0 634 2 092
20.0 61.0 _7.67 092
T'he values of allowable pre  reir ns’ escl ed based v he above se ected soll parameters are

shown below :-
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BH-1 & BH-2 Allowable ressure intensi  t/m?
Allowable  pressure  intensity 9.0 CONCLUSION WITH RECOMMENDATIONS:
(t/m®)
On the basis of above Soil investigation the following recommendations are suggested:
BE1 9.1. The sub-soil strata met at this site consists of layers of Fine sand, Silty Sand and Medium Coarse
Fine sand.
14.63
15.00
The subsoil strata are loose to medium dense.
15.78
9.2. On the basis of field & laboratory test results, the following values of the net safe bearing
capacity for Strip, Isolated & Raft footings are to be considered .
12.20
12.50
13.16
>6.0 23.73
2.0 30.93
3.0 29.70
4.0 29.27
Isolated footings 20x2.0 25.77
3.0x3.0 24.75
40x4.0 24.39
Raft footings >6.0 30.00
GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY OR GANGA GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA
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BH-1 & BH-2 NET SAFE BEARING CAPACITY/ ALLOWABLE PRESSURE

INTENSITY T/M2))
Depth of Type of Size / Width of | Net safe bearing capacity/ allowable
founpdation Foundation foundation (m) pressure intensity t/m®
Below existing
ground
Surface/ depth
Below (m)
BH-1 BH-2
5.0 Strip footings 2.0 14.63 14.02
3.0 15.00 14.78
4.0 15.78 17.39
Isolated footings 20x2.0 12.20 11.68
3.0x3.0 12.50 12.32
4.0x4.0 13.16 1449
Raft footings 26.0 2272 2373
Strip footings 2.0 31.57 30.93
3.0 30.61 29.70
4.0 28.57 29.27
Isolated footings 20x20 26.32 25.77
3.0x3.0 25.51 24.75
4.0x4.0 23.81 24.39
Raft footings 26.0 30.00 30.99

GEOTECHRICAL SURVEY FOR PREPARATORY SURVEY ON GANGA
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10. CLOSURE

We appreciate the opporiunity given o us to submit this report. This presented report 1s besed on
abseriations dnd tests on samples collected from the boreholes as decided by the client. In case amy
dilterence 1> nosced n the {ieid subsoil suata and reported subsoil strata durmg excavaton please

voniaci us bel re proceedmg with further construction.

For VISHWA BHUMI TECHNOLOGIES

{DINFSH BHARDWALD
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Sheet no. 21

GRAIN SIZE ANALYSIS
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0.010
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0.100

Symhot | Descriptionafsoil | Depth m) | Gravet 24) | Sand (59 | Sitr 299 | Clay 38
Stlty Sand (SM) 100 [ &1 19 0
Stity Sand with Clay ¢
- . 5! ?
ML) 5.00 4 43
Fie Sand (SPSM) 13.00 o 88 1 0

1000 10.0600

SHEET NO. 22

LOCATION- CHUNAR
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(BH-1) LOCATION:-CHUNAR
SAMPLE CALCULATION

Type of Foundation Raft footing

Depth of Foundation —5.0m below EGL

Size of Foundation 6.0mx6.0m (B—6.0 m)

Allowable Settlement S 75 mm
1.0 SHEAR FAILURE CRITERIA F. IS: 6403
Average soil data
Cohesion, ¢ Okg/cm?
Angle of Shear Resistance, ¢ —28.0°
Effective Density

v 1.58 gm/cc for 4.50 to 13.00m depth below EGL

Water correction factor w*  0.50
Overburden pressure ¢ 500x0.00164  0.790 kg/cm®
d.—,dq dy 1.00
Ie=ig=iy 1
Se=1.254=121+02xB/L=12, Sy=1-04xB/L 0.6 ..... for raft footing
Factor of Safety — 2.5
For Local Shear
N.=14.45,Nq—~6.36,Ny 5.12

Qus = [2/3 cN.Sc.de.ie + qNg — 1).54.dq.iq + 0.5 yer. BNY.S,.dy iy w')/ 2.5
= [2/3x0x14.45x1.2x1.0+0.820x (6.36-1)x1.2x1.0x1.0+0.5x0.00164x600x5.12x0.6x1.0x1.0x0.50] 2.5
[0+5.27424+0.755712}/2.5
2.41198 Kg/cm® =24.12 T/m?
2.0 SETTLEMENT CRITERIA S: 8009 Pt.
Average weighted N value at 5.0 m depth (below EGL) = 20.12, w’— 0.50

Influence Zone is considered 2B below foundation level.
From Chart N vs settlement given on page 17 of IS: 8009 (Part 1-1978)

Corrected Settlement at a load of 1.0 Kg/em?2 =33.0 mm

Hence for 75mm permissible settlement, net AP1 =75 /33.0 =2.272 Kg/em®
=22.72 T/ m*

RECOMMENDATION:

LEAST F ROM A BOVE VA LUES OF NE T S BC OB TAINED F ROM S HEAR F AILURE
CRITERIA A ND S ETTLEMENT F AILURE CRITERIA i .e. 22.72 T/m* FOR75M M
SETTLEMENT MAY BE ADOPTED FOR DESIGN PURPOSES.

GEOTECHNICAL SURVEY FOR PREPARATORY SURVEY ON GANGA REJUVENATION
PROJECT.
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(BH-2) LOCATION:-CHUNAR
SAMPLE CALCULATION

Tvpe of Foundation Raft footing
Depth of Foundation —>.0m below EGL
Size of Foundation— 6.0mx6.0m (B=6.0 m)
Allowable Settlement S =75 mm
1.0 SHEAR FAILURE CRITERIA (REF. IS: 6403)
Average soil data .
Cohesion. ¢ - Okg/em®
Angle of Shear Resistance. ¢ = 29.0°
Effective Density

v = 1.64 gm/cc for 5.00 to 13.00m depth below EGL
Water correction factor w’ = 0.50
Overhurden pressure q = 500x0.00164 = 0.820 ke/em”
domodg —dv —i.00
L=ig=iy =
S =1.28,=1.2 140.2xB/L = 1.2, Sy=1-04xB/L =06 ...F  raft footing
Factor of Safety = 2.5

For Local Shear
N =15.16. Ng = 6.63 Ny =3.66

Qa = [2 36N Sodeic# qNg = 1).5q.dg.iq + 0.5 1eir. BNY.S,.dy iy WY 2.5
2AVTXTS 16x1.2¢1.0:0.820x (6.63-1)x]1.2x1.0x1.0+05x0.00164x600x5 6620 6x1.0x1.0x0_50)2 £
= [N=3.3399+0 83341623
=2.55013 Ke/em® = 25.50 T/m”

2.0 SETTLEMENT CRITERIA (IS: 8009.Pt.1)

Average weighted N value at 3.0 m depth (below EGL) = 20.75. w'=0.50
Influence Zone is considered 2B below foundation level.

From Chart N vs setilement given on page 17 of IS: 8009 (Part 1-1978)
Corrected Settlement at a load of 1.0 Kg/em?2 =3} 6 mm
Hence for 75mm permissible settiement. net APl =73 31.6=2.

RECOMMENDATION:

LEAST F ROM ABOVE VA LUES OF NE T SBC OB TAINED F ROM S HEAR F AILURE
CRITERIA A ND S ETTLEMENTF AILURE CRITERIA{ ¢, 23.73 T/m* FORTSM M
SETTLEMENT MAY BE ADOPTED FOR DESIGN PU POSES.

GEOTECHRICAL SURVEY FOR PREPARATORY SURVEY ON 6ANGA REJUVENATION
PROJECT.
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LIST OF BANCH MARKS ESTABLISHED AT SITE

VARANASI DISTT-IIL:~

TBM FOR ROUTE SURVEY = TBM 74.743 M TRANSFERED FROM STP BHAGWANPUR, VARANASI (74.969 M).

BM

EASTING

NORTHING

LEVEL

LOCATION

TBM (1)

702792.982

2796625.97

74.743

PLINTH OF TEMPLE RAMNAGAR ROAD SAMNE GHAT TIRAHA

TBM (2)

701859.924

2797444.52

75.946

TOP OF HANDPUMP NAGWA CHAURAHA

TBM (3)

701757.819

2796831.06

76.437

TOP OF WELL BHAGWANPUR

TBM (4)

699811.556

2787716.56

77.46

PLINTH OF TEMPLE SUNDERPUR CHAURAHA.

TBM (6)

701700.809

2787630.58

76.365

TOP OF CIRCLE LANKA CHAURAHA

TBM (7)

700847.656

2797318.81

78.91

PLINTH OF PUMP HOUSE NARIYA TIRAHA

TBM (8)

698880.422

2797808.7

79.74

FOUNDANTION BOARD VISHWANATH PURI COLONY

TBM (9)

698582.19

2797811.09

79.9

PLINTH OF TEMPLE NAWADA COLONY

TBM (10)

698710.288

279832829

81.135

PLINTH OF JUNCTION BOX JANKINAGAR COLONY

ole|® (o |G|~ Ny

—_

TBM(11)

698097.04

2796374.43

80.595

TOP OF KM. STONE CHITAIPUR CHAURAHA.
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LIST OF BANCH MARKS ESTABLISHED AT SITE

RAMNA:-

TBM AT STP = TBM 73.879 M TRANSFERED FROM STP BHAGWANPUR, VARANASI (74.969 M).
TBM FOR ROUTE SURVEY = TBM 73.879 M TRANSFERED FROM STP BHAGWANPUR, VARANASI (74.969 M).

SL. NO, BM EASTING | NORTHING | LEVEL LOCATION

1 TBM (1) 701560.227] 2793497.41 | 73.879 |PLINTH OF PUMP HOUSE RAMNA STP

2 | TBM(A)| 703600.48 | 2794631.96 | 75.334 |PLINTH OF POLICE BOOTH GADHWA GHAT.
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LIST OF BANCH MARKS ESTABLISHED AT SITE

MIRZAPUR:-
TBM AT STP = 83.600 M
TBM FOR ROUTE SURVEY = 83.600 M

SL.NO| BM EASTING | NORTHING | LEVEL LOCATION
1 TBM (1) 659893.445| 2782596.38 | 83.557 |TOP OF WEST WATER DRAIN CULVERT VESHNAMPURAM COLONY
2 TBM (2) | 660017.668 | 2783034.35 | 83.620 [TOP OF CULVERT GHURAHU GHURAHU PATTI CHAURAHA
3 TBM (3)] 660439.826| 2783102.2 | 82.940 |TOP OF CULVERT JOGIYA WARI ROAD.
4 TBM (4) | 659860.922 | 2783345.62 | 80.008 [TOP_OF WEST WATER DRAIN CULVERT NEAR NAGARPALIKA STORE.
5 TBM (5)] 659821.294 | 2782009.98 | 83.147 |PLINTH OF TEMPLE BRAHMPURI COLONY.
6 TBM (6) | 659404286} 2782210.63 | 83.746 [FOUNDATION OF TRANSFORMER PARRADE GROUND.
7 TBM (7)] 659389.209 | 2781697.77 | 83.697 |PLINTH OF TEMPLE TEHSEEL CHOWK.
8 TBM (8)] 659637.806 | 2780723.69 | 84.723 |TOP OF CIRCLE STATION ROAD.
9 TBM (9)| 655676.17 | 2782585.08 | 86.295 | TOP OF SHASTRI BRIDGE.
10 |TBM (10)| 655615.223 | 2782422.72 | 81.085 |PLINTH OF TEMPLE VINDHYCHAL ROAD LALLA GHAT.
11 |TBM (11)| 660072.909 | 2783470.92 | 83.595 |TOP OF CULVERT MORCHAGHAR COLONY.
12 |TBM(12) 660660.826| 2784167.19| 84.500 |TOP OF WATER LINE CHAMBER NEAR BAN SAGAR COLONY
13 |TBM (13)] 661156.114 27850791 83.575 |TOP OF KM. STONE NEAR SAI BABA LANE
14 |TBM (14)] 661534.121] 2785970.24] 83.025 |PLINTH OF BOUNDARY WALL GATE NURSERY FORM
15 {TBM (15)] 658231.045| 2781219.96| 84.395 |TOP OF WELL PURANI DASHMI COLONY.
16 |TBM (16)] 658613.43] 2780836.84| 84.535 | PLINTH OF POLICE BOOTH ROADWASE TIRAHA.
17 |TBM (17)| 659306.22| 2781412.05{ 84.115 | PLINTH OF TEMPLE SHUKLAHA KACHEHRI ROAD.
18 | TBM (A)| 655369.886| 2781796.26| 81.496 |PLINTH OF TEMPLE NATBA TIRAHA
19 | TBM (B)] 657251.218] 2781300.77| 84.375 |PLINTH OF TEMPLE SABRI CHUNGI CHAURAHA.
20 |TBM(C)| 654999.163] 2781952.2| 80.013 [TOP OF CULVERT NEAR BADI BASAI COLONY.
21 | TBM (D)| 656539.325 2781585.84]| 85.33 [FOUNDATION OF LIGHT POLE NATBIR CHAURAHA.
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TITLE: TOPOGRAPHICAL ROUTE INSPECTION SURVEY
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SPACE AGE CONSULTANTS
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email : info@spaceage.co.in

BM 83.600 M TAKEN AT TOP OF PILLAR AT ST.P, MIRZAPUR
CONTOUR INTERVAL TAKEN AS 0.25M,

SCALE - 1 : 500 DRG. NO. :SAC/ 1917
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DELHI 110034, PH. 011-27011252, 32946415
email : info@spaceage.co.in

BM 83.600 M TAKEN AT TOP OF PILLAR AT §.T.P.,, MIRZAPUR.
CONTOUR INTERVAL TAKEN AS 0.25M.

SCALE -1:100 DRG. NO. :SAC/ 1917/ STP










NIS CONRULTANTECO, LID )

T somacy amtel (XD 1T NUTCECA KIVY RR

R PO ATERY WIVEY 08 GGy PERYTREION AIKOITS ARSI AR

QTVEVEDKY

SHACE W COMSZATINTY

o feTR L, e 45 41, PR
B T et

it -
B e TANES ATTOP O PILAR AT ATEL TNV ACRA
CONTIAS VIRV AL TAREN a3 8 9854

w1 DRG0 SAC teis



N
e
w
e FOND
N
w £
»
T
vy
.
i
e
e .
v
ot

cL

N.JS CONSULTANTS €O, LT

TITLY 30pc RAPRICAL AND ROUTL INSPECTION SURVEY FOR
PRETARATOKY SURVEY ON GANGA REJLIVENT ON PROJECT VINDIYACHAL
SURY YE1 BY

SPACE AGE CONSULTANTS
29, FASHRQN MALL, ROAD HD 41, PRANTURA
DE(HI 110039, I 03127011252, 294601S
ey wsrcon
W7 00MTAKEN ATTUF OF PILLAR AT STE, VIND IVAC 1AL,
ONTOUR INTIRVAL TAKEN AS 1L S0M

S ALF

500 BRG NO._SAC, 918



N1 CORNTLIANTECO.1TD

TILE i o PEICAL 4D FECTE SPRCTION STXSTT RS
FATPO 4100 Y ITTVYY O GAGA FEAVTRTION FYORICT WIEEY Al
ATVEVEDRY
£ T % DSRTAT
T AmOn LWk Laiowa
L L
T -

Ru = =1re \ TALFN ATTOPCW PZIA AT $T2. VROAYACH *
CONTIRY INTF VAL YA N asews
thar s DG G el




LG -
o wal
v

menen

Lt o
S e
CHIENT N 1S CONSUE TANTS 0O, 11D,

TULE £ ponAPHICAT AND ROUTP NSPRECTION SIRVEY Pl
ARATORY SURY .Yt N ANGA REJIVENTION PROIRCT VINDUYAC 1A
SURVEYD Ry

ACC AGE CONSULTANTS.

129, FASHION MALL ROAD NO 43, PAMIURA

DE HI-1DOM P GLI2MILISL, THAIS
amal fobupmnagnco

W77 MTAKUNAT OPGFFI LARATSTEVIN | YACT AL
NI NIBKVAL TAKFN A, 050M
SCALE st DRE. RO, SAC 1918



1
e
Hotse
1]
! 8 H
! Tradsromnpr T RATOR
1
i
1)
]
i
!
t
i
1
]
1
vana s POND
Ngam |
1]
J N
.7
L
\\
3
1
1 H
1
} .
/ POND
I
, z
I
!
I3
/
/
/
4
’
/
/
/
I/
Ve
pa
e, POND ' _y
POND =
u
O
-t B
LN NS CONSULTANTS CO.LTD
TITLE  TOPOGRAPHICAL SURYEN PLAN OF
PROPOSED S.T.P, VINDHYACHAL.
SURVEYED BY
SPACE AGE CONSULTANTS
129 FASHIOA MAL, RTAD NC 41, 7TmAMALRA
BM TTOOM IARRNAT ICPOR PUIARATS. 5 Ao
A

TUNTUTRTN RVAL TAREN AR



CLIENT

N.JS. CONSULTANTS CO., LTD.
TITI - TOPOGRAPHICAL SURVEN PLAN OF
PROPOSED S.T.P., VINDHYACHAL.
SURVEYLD BY"
SPACE AGE CONSULTANTS
329, FASHION MALL, ROAD NO 43, PITAMPURA
DELHI-110034, PH. D11-27011752, 32946415
email : info@spaceage co.in
HBM  77.00 M FAKEN \1 TOP Ol PILLAR AL S1P

VINDHYACHAL.
SCALE-1 100

DRG NO SAC/ 1918






LIST OF BANCH MARKS ESTABLISHED AT SITE

GHAZIPUR:-
TBM AT STP = TBM 71.141 M TRANSFERED FROM RAILWAY STATION GHAZIPUR (74.000 M).
TBM FOR ROUTE SURVEY = TBM 71.141 M TRANSFERED FROM RAILWAY STATION GHAZIPUR (74.000 M).

SL. NO

BM

EASTING

NORTHING

LEVEL

LOCATION

TBM (1)

756538.14

2830844.82

71.141

TOP OF PLATFORM SARAI CROSSING.

TBM (27)

759478.4

2832057.41

73.890

PLINTH OF TEMPLE KAPUR CHUNGI

TBM (D)

756910.014

2830369.75

72.445

PLINTH OF TEMPLE Tl CHAURAHA.

TBM (B)

756189.536

2829490.26

73.110

TOP OF CIRCLE P.G. COLLEGE CHAURAHA.

TBM (F)

755075.329

28288965.23

72.902

PLINTH OF TEMPLE CHOCHAKPUR ROAD.

TBM (10)

760205.458

2831872.63

68.380

PLINTH OF PUMP HOUSE NEAR TOWN HALL.

BM 1)

760790.444

760790.444

70.290

TOP OF CHAMBER NEAR PRIMARY SCHOOL MARTIN GANJ.

TBM (16)

758371.61

2831748.82

72.990

PLINTH OF TEMPLE DURGA CHAURAHA.

W00 IO |C1|B N —

TBM (20)

757439.883

2830234.29

71.490

PLINTH OF EXISTING O.H.T. RAJENDRA NAGAR T -POINT

_72_
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[T | BANCH MARKS F. TABILISHED A SITF

RAMNAGAR:~-
TBM AT STP = TBM 73.523 M TRANSFERED FROM STP BHAGWANPUR, VARANASI (74,969 M).
TBM FOR ROUTE SURVEY = TBM 73.523 M TRANSFERED FROM STP BHAGWANPUR, VARANASI (74.969 M).

SL.NO| BM EASTING | NORTHING | LEVEL LOCATION

TBM (1) | 703370.741| 2798384.73 | 73.523 | TOP OF PILLAR STP_RAMNAGAR

TBM (2)] 704668.798 | 2798196.27 | 77.157 |TOP OF CULLVERT BYEPASS ROAD

TBM (3)1 704535874 | 2797543.55 | 77.050 [FOUNDATION OF LIGHT POLE SHAHEED SMARAK PARK JANAKPUR

TBM (4)] 704507594 | 2796870.16 | 78.535 |[TOP OF CULVERT NEAR JAN KALYAN SAMITL

TBM (5)| 70446501 | 2796391.64 | 79.500 |PLINTH OF POLICE BOOTH RAMNAGAR CHAURAHA

TBM (6)| 703972.8 | 2796507.05 | 76.080 |CIRCLE OF LA LBAHADUR SHASHTRI CHAURAHA

~HO O GO [P [

TBM (7)| 703825.732| 2796818.55 | 76.555 | TOP OF CULVERT SHAKTI GHAT NALA

._87_
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