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File No: SIA/8(b)/3326/2026
Government of India

Ministry of Environment, Forest and Climate Change
(Issued by the State Environment Impact Assessment 

Authority(SEIAA), BIHAR)

***

Dated: 12/03/2026

To,

krishna Kaushik
pru-rlda projects private limited
MZ-10 Mezzanine Floor Gopala Tower , Rajendra place , Patel Nagar (central delhi ), New delhi , delhi 
India, CENTRAL, DELHI, 110008
oworld287@gmail.com

Subject: Grant of Terms of Reference under the provision of the EIA Notification 2006-regarding.

Sir/Madam,
This is in reference to your application for Grant of Terms of Reference under the provision of the EIA 
Notification 2006-regarding in respect of project Proposed Residential Cum Commercial Building “One 
World” at Bramhapura Railway Colony, Muzaffarpur, Bihar submitted to SEIAA, Bihar vide proposal 
number SIA/BR/INFRA2/567771/2026 dated 10/02/2026.

2. The particulars of the proposal are as below:

(i) TOR Identification No. TO26B3812BR5517612N

(ii) File No. SIA/8(b)/3326/2026

(iii) Clearance Type TOR

(iv) Category B1

(v) Project/Activity Included Schedule No.
8(b) Townships/ Area Development Projects / 
Rehabilitation Centres

(vi) Name of Project
Proposed Residential Cum Commercial Building 
“One World” at Bramhapura Railway Colony, 
Muzaffarpur, Bihar

(vii) Name of Company/Organization pru-rlda projects private limited

(viii) Location of Project (District, State) MUZAFFARPUR, BIHAR

(ix) Issuing Authority SEIAA, Bihar

(x) Applicability of General Conditions no

(xi) Applicability of Specific Conditions no
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In view of the particulars given in the Para 1 above, the project proposal interalia including Form-1(Part A and B) were 
submitted to the SEIAA, Bihar for an appraisal by the SEAC in the SEIAA, Bihar under the provision of EIA 
notification 2006 and its subsequent amendments.

3. 

The above-mentioned proposal has been considered by State Environment Impact AssessmentAuthority(SEIAA) 
Appraisal Committee of SEIAA, Bihar in the meeting held on 07/03/2026. The minutes of the meeting and all the 
Application and documents submitted [(viz. Form-1 Part A, Part B, ]are available on PARIVESH portal which can be 
accessed by scanning the QR Code above.

4. 

The SEIAA, Bihar in its meeting held on 07/03/2026, based on information & clarifications provided by the project 
proponent and after detailed deliberations recommended the proposal for grant of Terms of Reference under the 
provision of EIA Notification, 2006 and as amended thereof subject to stipulation of specific and general conditions as 
detailed in Annexure (2).

5. 

The SEIAA, Bihar has examined the proposal in accordance with the Environment Impact Assessment (EIA) 
Notification, 2006 & further amendments thereto and after accepting the recommendations of the SEAC hereby 
decided to grant Terms of Reference for instant proposal of M/s. krishna Kaushik under the provisions of EIA 
Notification, 2006 and as amended thereof.

6. 

The SEIAA, Bihar reserves the right to stipulate additional conditions, if found necessary.7. 

The Terms of Reference to the aforementioned project is under provisions of EIA Notification, 2006. It does not 
tantamount to approvals/consent/permissions etc. required to be obtained under any other Act/Rule/regulation. The 
Project Proponent is under obligation to obtain approvals /clearances under any other Acts/ Regulations or Statutes, as 
applicable, to the project.

8. 

This issues with the approval of the Competent Authority.9. 

Annexure 2

Details of Products & By-products

Name of the product /By-
product

Product / By-
product

Quantity Unit
Mode of Transport / 

Transmission

Remarks 
(eg. CAS 
number)

Built-up area Built-up area 249764.18 sqm Road None
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STATE LEVEL ENVIRONMENT IMPACT ASSESSMENT AUTHORITY? BIHAR

Sub:

Ref:

1. Online Proposal No.

2. File No.:

Proposed Residential cum Commercial Building Project
66One World" at Brahampura Railway Colony, District -
Muzaffarpur, State - Bihar, by M/s PRU - RLDA Projects

Private Limited - Terms of Reference regarding.

1. OnlineApplication- SWBR/INFRA2156777112026.

2. Scrutiny fee submission dated II-02-2026.

3. SEAC meeting held on 26-02-2026.

4. SEIAA meetins held on 06-03-2026 & 07-03-2026.

Sir,
This has reference to the online proposal submitted in the State Level

Environment Impact Assessment Authority to prescribe the Terms of Reference (ToR) for

undertaking detailed EIA study (under violation category) for the purpose of obtaining

Environmental Clearance in accordance with the provisions of the EIA Notification, 2006. For this

purpose, you had submitted online information in the prescribed format (Form - I) along with a

Form - I (A) & Conceptual Plan. The details of the proposal as described in the application are as

follows:

3. Name of the troposal

S IA/BR/INFRA2 I 5 67 7 7 I I 2026

srA/8(b)/3326/2026
Proposed Residential cum

Commercial Building Project

"One World" at Brahampura

Railway Colony, District

Muzaffarpur, State - Bihar,

B1

8(b) Township and Area

Development Project.

In this regard, under the provisions of the EIA Notifrcation, 2006 as

amended, the ToR for the purpose of preparing Environment Impact Assessment report and

Environment Management Plan for obtaining prior Environmental Clearance is prescribed with

Public Consultation as follows:-
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A. STANDARD TERMS OF REFERENCE

1. Project Details

a) Need and benefits of the project.

b) Submit data for built-up area for each building, the use and occupancy classifrcation

in line with NBC 2016 also to be indicated [for differential functional

requirements].

c) The cost of the Project (capital cost and recurring cost) as well as the cost towards

implementation of EMP should be clearly spelt out.

2. Land Environment

a) Examine details of land use as per Master Plan and land use around l0 km radius of
the project site. Analysis should be made based on latest satellite imagery for land

use with raw images. Check on flood plain of any river.

3. Land acquisition and R&R

a) Submit details of environmentally sensitive places, land acquisition status,

rehabilitation of communities/villages and present status of such activities.

4. Environmental Monitoring and Management

a) Examine baseline environmental quality along with projected incremental load due

to the project.

b) Environmental data to be considered in relation to the project development would

be (a) land, (b) groundwater, (c) surface water, (d) air, (e) bio-diversity, (f) noise

and vibrations, (g) socio economic and health.

c) Submit Roles and responsibility of the developer etc for compliance of

environmental regulations under the provisions of E(P) Act.

d) Examine separately the details for construction and operation phases both for

Environmental Management Plan and Environmental Monitoring Plan with cost and

parameters.

e) Possible carbon footprint contribution from each activities and mitigation measures

proposed shall be included as part of Environment Management Plan.
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5. Drainage

a) Submit a copy of the contour plan with slopes, drainage pattern of the site and

surrounding area. Any obstruction of the same by the project.

6. Forest

a) submit the details of the trees to be felled for the project, if any.

b) Submit the present land use and permission required for any conversion such as

forest, agriculture etc.

7, Water Environment

a) Ground water classification as per the Central Ground Water Authoritv.

8. Water Management

a) Examine the details of Source of water, water requirement, use of treated waste

water and prepare a water balance chart.

b) Rain water harvesting proposals should be made with due safeguards for ground

water quality.

c) Maximize recycling of water andutilization of rain water. Examine details.

d) Examine soil characteristics and depth of ground water table for rainwater

harvesting.

e) Permission from CGWA for abstraction of groundwater, if any, including
dewatering during basement excavation.

9. Waste Management

a) Examine details of solid waste generation treatment and its disposal.

b) Construction & Demolition Waste Management Plan shall be prepared as part of
EMP providing details of demolition activities involved along with quantification

and disposal mechanism.

10. EnergyRequirements

a) A certificate of adequacy of available power from the agency supplying power to
the project along with the load allowed for the project.
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Examine and submit details of use of solar energy and alternative source of energy

to reduce the fossil energy consumption. Energy conservation and energy

efficiency.

DG sets are likely to be used during construction and operational phase of the

project. Emissions from DG sets must be taken into consideration while estimatine

the impacts on air environment.

11. Road and Traffic

a) Examine road/tail connectivity to the project site and impact on the traffic due to

the proposed project. Present and future traffic and transport facilities for the region

should be analysed with measures for preventing traffic congestion and providing

faster trouble free system to reach different destinations in the city.

A detailed traffrc and transportation study should be made for existine and

projected passenger and cargo traffic.

Examine the details of transport of materials for construction which should include

source and availabilitv.

12. Disaster Management Plan

a) Submit details of a comprehensive Disaster Management Plan including emergency

evacuation during natural and man-made disaster. This should cover details of
wlnerabilities due to natural and manmade hazards (earthquake, flooding, cyclone,

landslides, fire etc.) and details of disaster mitigation efforts for buildings and

infrastructure through structural sufficiency and Fire and Life Safety compliance in

line with National BuildingCode NBC,2016.

13. Court Cases

a) Details of litigation pending against the project, if any, with direction /order passed

b)

c)

b)

c)

by any Court of Law again ould be given.
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14. Miscellaneous

a) Any further clariltcation on canying out the above studies including anticipated

impacts due to the project and mitigative measure, project proponent can refer to
the model ToR available on Ministry website http:llmoef.nic.inA4anual/Townships.

sd/-
(Alok Kumar)

Member Secretary
SEIAA, Bihar

Member secretary, Bihar State pollution control Board. patna.

Guard File.

Member Secretary
SEIAA, Bihar
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ANNEXURE II 

Site Plan 
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ANNEXURE IIII 

Land Document 

 

 

 

 

 

 

 

 

 

 

 



















































































































 

 

 

 

 

 

 

 

 

 

ANNEXURE IV 

Contour Plan 
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ANNEXURE V  
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 OPENINGS SCHEDULE
S.NO. TYPE OVERALL WIDTH HEIGHT SILL LINTEL

DOOR WINDOW
1 D1 2000 X 2400 2000 -- 2400 -- 2400
2 D2 1200 X 2400 1200 -- 2400 -- 2400
3 D3 1050 X 2400 1050 -- 2400 -- 2400
4 D4 1000 X 2400 1000 -- 2400 -- 2400
5 D5 900 X 2400 900 -- 2400 -- 2400
6 D6 750 X 2400 750 -- 2400 -- 2400
7 D7 700 X 2400 700 -- 2400 -- 2400
8 D8 600 X 2400 600 -- 2400 -- 2400
9 FD1 2250 X 2400 2250 -- 2400 -- 2400

10 FD2 1650 X 2400 1650 -- 2400 -- 2400
11 FD3 1500 X 2400 1500 -- 2400 -- 2400
12 FD3' 1500 X 2400 1500 -- 2400 -- 2400
13 FD4 1200 X 2400 1200 -- 2400 -- 2400
12 FD4' 1140 X 2400 1140 -- 2400 -- 2400
13 DW1 1400 X 2400 750 650 2400 1050 2400
14 DW2 1325 X 2400 750 575 2400 1050 2400
15 DW3 1375 X 2400 750 625 2400 1050 2400
16 DW4 1150 X 2400 750 400 2400 1050 2400
17 W1 3820 X 1500 -- 3820 1500 900 2400
18 W2 2650 X 1500 -- 2650 1500 900 2400
19 W2' 2700 X 1500 -- 2700 1500 900 2400
20 W3 2400 X 1500 -- 2400 1500 900 2400
21 W4 2320 X 1500 -- 2320 1500 900 2400
22 W5 2250 X 1500 -- 2250 1500 900 2400
23 W6 2320 X 1500 -- 2320 1500 900 2400
23 W7 2230 X 1500 -- 2230 1500 900 2400
24 W8 2100 X 1500 -- 2100 1500 900 2400
25 W8' 2050 X 1500 -- 2050 1500 900 2400
26 W9 1800 X 1500 -- 1800 1500 900 2400
27 W10 1820 X 1500 -- 1820 1500 900 2400
28 W11 1750 X 1500 -- 1750 1500 900 2400
29 W12 1660 X 1500 -- 1660 1500 900 2400
30 W12' 1470 X 1500 -- 1470 1500 900 2400
31 W13 1630 X 1500 -- 1630 1500 900 2400
32 W14 1500 X 1500 -- 1500 1500 900 2400
33 W15 1300 X 1500 -- 1300 1500 900 2400
34 W16 1050 X 1500 -- 1050 1500 900 2400
35 W17 975 X 1500 -- 975 1500 900 2400
36 W18 750 X 1500 -- 750 1500 900 2400
37 W19 650 X 600 -- 650 600 1800 2400
38 W20 635 X 600 -- 635 600 1800 2400
39 W21 600 X 600 -- 600 600 1800 2400
40 W22 530 X 600 -- 530 600 1800 2400
41 W22' 400 X 600 -- 400 600 1800 2400
42 W23 1970 X 1500 -- 1500 1500 900 2400
43 W24 4670 X 1500 -- 1500 1500 900 2400

 GLAZING SCHEDULE
S.NO. TYPE WIDTH HEIGHT LINTEL

1 G1 218710 3700 BOB
2 G2 69570 3700 BOB
3 G3 67640 3700 BOB
4 G4 61150 3700 BOB
5 G4' 61150 3700 BOB
6 G5 56775 3700 BOB
7 G6 56210 3700 BOB
8 G7 33930 3700 BOB
9 G7A 33700 3700 BOB

10 G7B 33700 5200 BOB
11 G7C 33700 2350 BOB
12 G8 29380 3700 BOB
13 G9 27190 3700 BOB
14 G10 27100 3700 BOB
15 G11 24460 3700 BOB
16 G12 24270 3700 BOB
17 G13 23840 3700 BOB
18 G13' 23840 3700 BOB
19 G14 21380 3700 BOB
20 G15 20985 3700 BOB
21 G15' 20985 3700 BOB
22 G16 16220 3700 BOB
23 G17 15025 3700 BOB
24 G18 7865 3700 BOB
25 G19 6130 3700 BOB
26 G20 3700 3700 BOB
27 G21 15345 3700 BOB
28 G22 6950 3700 BOB
29 G23 8700 3700 BOB
30 G23A 8700 3700 BOB
31 G23B 8700 5200 BOB
32 G23C 8700 2350 BOB
33 G24 6655 3700 BOB
34 G25 1775 3700 BOB
35 G26 1705 3700 BOB
36 G27 312075 5200 BOB
37 G27A 312075 2350 BOB
38 G28 92010 5200 BOB
39 G28A 92010 2350 BOB
40 G29 109090 5200 BOB
41 G29A 109090 2350 BOB

OFFICE USE ONLY

NOTE:-
1. All the drawings are in millimeter, unless otherwise specified.
2. Do not scale the drawing, follow the written dimensions.
3. All dimensions and levels should be verified and reconciled before execution.
4. Type and depth of foundation will be decided as per structural design, considering the soil
characteristics at the site.
5. Outer wall thickness to be 200mm and partition walls to be 125 mm (non- load bearing)
6.For Railway Quarters Plinth Area Norms,General Guidelines And General Specifications to be
Followed as Per rly. Board Letter No. 2024 / LMB-II / 2/3 Dated 05.04.2024.

(Sushil Kumar Yadava)
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NAME OF MUNCIPALITY/ LOCAL AUTHORITY:- MUNICIPAL AUTHORITY MUZAFFARPUR

SCALE:- 1:400
DRAWING NO:- RLDA/BRAMHAPURA/ RESIDENTIAL/AR SHEET NO. -

DRAWING TITLE:- 

LEASE AGREEMENT NO:- RLDA/2025/LA/06, DATED -09.09.2025

SUBJECT:

GRANT OF LEASE OF RAILWAY LAND FOR 99 YEARS FOR DEVELOPMENT INCLUDING
RE-DEVELOPMENT OF EXISTING ' OLD STATION RAILWAY COLONY' (152 UNITS
AT BRAMHAPURA COLONY, MAZAFFARPUR.
(TOTAL LAND AREA: 80,590 SQ.M., AREA TO BE LEASED: 63,337.09 SQ.M.)

PROJECT:

PROPOSED RESIDENTIAL CUM COMMERCIAL LEASE 
LAND AT BRAMHAPURA COLONY, MUZAFFARPUR.

ZONAL RAILWAY :- EAST CENTRAL RAILWAY

BBBL CLAUSE 37, TABLE 14, SI. 3

9.00 MT
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15.00 MT
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BBBL CLAUSE 39, TABLE 15, CATEGORY 0-VI28.1 MT30 MT

BBBL CLAUSE 39, TABLE 15, CATEGORY 0-VI12.2 MT12.2 MT

RULE REFERENCEPROVIDEDAS PER NORMSSIDE

SETBACKS

BUILDING HEIGHT

ROAD WIDTH

RULE REFERENCEPROVIDEDAS PER NORMSDESCRIPTION

PERMISSIBLE TOTAL B.U.A. AS PER LEASE AGREEMENT@2.5 = 201,477.05 sq.m
PERMISSIBLE 
COMMERCIAL B.U.A. (@ 15 % OF A) =    26,126.55  
RESIDENTIAL B.U.A. (@ 85 % OF A)   

AREA STATEMENT

ORIENTATION

DIVISION: MUZAFFARPUR, BIHAR

F.A.R
3.0
2.50

1.48
AS PER JBBL CLAUSE 61.3

AS PER LEASE AGREEMENT
26.42%35%GROUND COVERAGE AS PER JBBL CLAUSE 61.2

SHEET SIZE: A1

(Anjesh Kumar)
AM/ Projects/RLDA, MFP

N
E

W
S

ARCH-EN DESIGN 
ARCHITECT : ASHOK KUMMAR 
DELHI OFF.:  B-1/37, HAUZ KHAS, NEW DELHI-16.           
PH: 011-26510350, 011-45188222 
LKO.OFF.:  4/5,VISHAL KHAND,GOMTI NAGAR, LUCKNOW.   PH : 0522-4088222

TOTAL PLOT AREA 

PERMISSIBLE RAILWAY COLONY RE-DEVELOPMENT AREA  = 14555.18 Sqmt.
LAND USED FOR DEVELOPER PORTION
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 OPENINGS SCHEDULE
S.NO. TYPE OVERALL WIDTH HEIGHT SILL LINTEL

DOOR WINDOW
1 D1 2000 X 2400 2000 -- 2400 -- 2400
2 D2 1200 X 2400 1200 -- 2400 -- 2400
3 D3 1050 X 2400 1050 -- 2400 -- 2400
4 D4 1000 X 2400 1000 -- 2400 -- 2400
5 D5 900 X 2400 900 -- 2400 -- 2400
6 D6 750 X 2400 750 -- 2400 -- 2400
7 D7 700 X 2400 700 -- 2400 -- 2400
8 D8 600 X 2400 600 -- 2400 -- 2400
9 FD1 2250 X 2400 2250 -- 2400 -- 2400

10 FD2 1650 X 2400 1650 -- 2400 -- 2400
11 FD3 1500 X 2400 1500 -- 2400 -- 2400
12 FD3' 1500 X 2400 1500 -- 2400 -- 2400
13 FD4 1200 X 2400 1200 -- 2400 -- 2400
12 FD4' 1140 X 2400 1140 -- 2400 -- 2400
13 DW1 1400 X 2400 750 650 2400 1050 2400
14 DW2 1325 X 2400 750 575 2400 1050 2400
15 DW3 1375 X 2400 750 625 2400 1050 2400
16 DW4 1150 X 2400 750 400 2400 1050 2400
17 W1 3820 X 1500 -- 3820 1500 900 2400
18 W2 2650 X 1500 -- 2650 1500 900 2400
19 W2' 2700 X 1500 -- 2700 1500 900 2400
20 W3 2400 X 1500 -- 2400 1500 900 2400
21 W4 2320 X 1500 -- 2320 1500 900 2400
22 W5 2250 X 1500 -- 2250 1500 900 2400
23 W6 2320 X 1500 -- 2320 1500 900 2400
23 W7 2230 X 1500 -- 2230 1500 900 2400
24 W8 2100 X 1500 -- 2100 1500 900 2400
25 W8' 2050 X 1500 -- 2050 1500 900 2400
26 W9 1800 X 1500 -- 1800 1500 900 2400
27 W10 1820 X 1500 -- 1820 1500 900 2400
28 W11 1750 X 1500 -- 1750 1500 900 2400
29 W12 1660 X 1500 -- 1660 1500 900 2400
30 W12' 1470 X 1500 -- 1470 1500 900 2400
31 W13 1630 X 1500 -- 1630 1500 900 2400
32 W14 1500 X 1500 -- 1500 1500 900 2400
33 W15 1300 X 1500 -- 1300 1500 900 2400
34 W16 1050 X 1500 -- 1050 1500 900 2400
35 W17 975 X 1500 -- 975 1500 900 2400
36 W18 750 X 1500 -- 750 1500 900 2400
37 W19 650 X 600 -- 650 600 1800 2400
38 W20 635 X 600 -- 635 600 1800 2400
39 W21 600 X 600 -- 600 600 1800 2400
40 W22 530 X 600 -- 530 600 1800 2400
41 W22' 400 X 600 -- 400 600 1800 2400
42 W23 1970 X 1500 -- 1500 1500 900 2400

 GLAZING SCHEDULE
S.NO. TYPE WIDTH HEIGHT LINTEL

1 G1 218710 3700 BOB
2 G2 69570 3700 BOB
3 G3 67640 3700 BOB
4 G4 61150 3700 BOB
5 G4' 61150 3700 BOB
6 G5 56775 3700 BOB
7 G6 56210 3700 BOB
8 G7 33930 3700 BOB
9 G7A 33700 3700 BOB

10 G7B 33700 5200 BOB
11 G7C 33700 2350 BOB
12 G8 29380 3700 BOB
13 G9 27190 3700 BOB
14 G10 27100 3700 BOB
15 G11 24460 3700 BOB
16 G12 24270 3700 BOB
17 G13 23840 3700 BOB
18 G13' 23840 3700 BOB
19 G14 21380 3700 BOB
20 G15 20985 3700 BOB
21 G15' 20985 3700 BOB
22 G16 16220 3700 BOB
23 G17 15025 3700 BOB
24 G18 7865 3700 BOB
25 G19 6130 3700 BOB
26 G20 3700 3700 BOB
27 G21 15345 3700 BOB
28 G22 6950 3700 BOB
29 G23 8700 3700 BOB
30 G23A 8700 3700 BOB
31 G23B 8700 5200 BOB
32 G23C 8700 2350 BOB
33 G24 6655 3700 BOB
34 G25 1775 3700 BOB
35 G26 1705 3700 BOB
36 G27 312075 5200 BOB
37 G27A 312075 2350 BOB
38 G28 92010 5200 BOB
39 G28A 92010 2350 BOB
40 G29 109090 5200 BOB
41 G29A 109090 2350 BOB

OFFICE USE ONLY

NOTE:-
1. All the drawings are in millimeter, unless otherwise specified.
2. Do not scale the drawing, follow the written dimensions.
3. All dimensions and levels should be verified and reconciled before execution.
4. Type and depth of foundation will be decided as per structural design, considering the soil
characteristics at the site.
5. Outer wall thickness to be 200mm and partition walls to be 125 mm (non- load bearing)
6.For Railway Quarters Plinth Area Norms,General Guidelines And General Specifications to be
Followed as Per rly. Board Letter No. 2024 / LMB-II / 2/3 Dated 05.04.2024.

(Sushil Kumar Yadava)
CPM/ ND-2/RLDA, NDLS

(Jatashankar Mishra)
JGM/ Projects/RLDA, MFP
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SCALE:- 1:400
DRAWING NO:- RLDA/BRAMHAPURA/ RESIDENTIAL/AR SHEET NO. -

DRAWING TITLE:- 

LEASE AGREEMENT NO:- RLDA/2025/LA/06, DATED -09.09.2025

SUBJECT:

GRANT OF LEASE OF RAILWAY LAND FOR 99 YEARS FOR DEVELOPMENT INCLUDING
RE-DEVELOPMENT OF EXISTING ' OLD STATION RAILWAY COLONY' (152 UNITS
AT BRAMHAPURA COLONY, MAZAFFARPUR.
(TOTAL LAND AREA: 80,590 SQ.M., AREA TO BE LEASED: 63,337.09 SQ.M.)

PROJECT:

PROPOSED RESIDENTIAL CUM COMMERCIAL LEASE 
LAND AT BRAMHAPURA COLONY, MUZAFFARPUR.

ZONAL RAILWAY :- EAST CENTRAL RAILWAY
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RULE REFERENCEPROVIDEDAS PER NORMSSIDE

SETBACKS

BUILDING HEIGHT

ROAD WIDTH

RULE REFERENCEPROVIDEDAS PER NORMSDESCRIPTION

AREA STATEMENT

ORIENTATION

DIVISION: MUZAFFARPUR, BIHAR

F.A.R
3.0
2.50

1.48
AS PER JBBL CLAUSE 61.3

AS PER LEASE AGREEMENT
26.42%35%GROUND COVERAGE AS PER JBBL CLAUSE 61.2

SHEET SIZE: A1
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AM/ Projects/RLDA, MFP
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ARCH-EN DESIGN 
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LKO.OFF.:  4/5,VISHAL KHAND,GOMTI NAGAR, LUCKNOW.   PH : 0522-4088222
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 OPENINGS SCHEDULE
S.NO. TYPE OVERALL WIDTH HEIGHT SILL LINTEL

DOOR WINDOW
1 D1 1250 X 2400 1250 -- 2400 -- 2400
2 D2 950 X 2400 950 -- 2400 -- 2400
3 D3 750 X 2400 750 -- 2400 -- 2400
4 DW 2985 X 2400 1000 1985 2400 900 2400
5 DW1 1850 X 2400 1000 850 2400 900 2400
6 DW2 1815 X 2400 1000 815 2400 900 2400
7 W1 1970 X 2400 -- 1970 1350 1050 2400
8 W2 1965 X 1500 -- 1965 1500 900 2400
9 W3 1180 X 1350 -- 1180 600 300 2400

10 W4 950 X 1500 -- 950 1500 900 2400
11 V 600 X 600 -- 600 600 1800 2400
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ANNEXURE VI 

Elevation Plan 
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ANNEXURE VII 
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ANNEXURE VIII  
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ANNEXURE IX 

Evacuation Plan with assembly area 
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ANNEXURE X   

Soil Investigation Report 



 

REPORT ON 

 

GEOTECHNICAL SOIL INVESTIGATION FOR  

PRU RLDA PROJECT PVT. LTD. 

 

RAILWAY COLONY, LAXMI CHOWK, BHARAMPUR, MUZAFFARPUR 

 

BH-09 

 

REPORT NO- MSTH-02062025/564 
 

M.S TEST HOUSE 
Substantial Testing For Quality Work 

ABHIYANTA NAGAR, Z-Sector, Near R.J. Complex, Patna-800025 

Contact  +91-9006069267, Email:  mstesthouse@gmail.com 



MS TEST HOUSE 
….Substantial Testing for Quality Work 

(Location-1) Abhiyanta Nagar, Z-Sector Plot No.-09, Near R J Complex, Ashiana Nagar, Patna-800025 

(Location-2) Ashiana Nagar, Beside NTPC-1 Apartment, Patna-800025 

Mobile no.: +91-900-6069-267, Email: - mstesthouse@gmail.com 

 

                                                                                                                                                                       Page 2 of 32 

Authorized Signatory 
Kanwareshwar Kumar 

(Tech. Manager) 
1. Sample as received in the Laboratory by Agency. 
2. Results listed refer only to the tested sample & applicable parameters. Endorsement of products is neither inferred nor implied. 
3. Samples will be destroyed after one month from the date of issue of test certificates unless otherwise specified. 
4. Liability of laboratory is limited to the invoiced amount only any dispute arising out of this report shall be subject to Bihar jurisdiction only. 
5. This Report is not to be reproduced wholly or in part and cannot be used as evidence in the court of law and should not be used in any advertising 

Media without special permission in writing. 
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1. INTRODUCTION 
The work of GEOTECHNICAL SOIL INVESTIGATION FOR PRU - RLDA PROJECT PVT. 
LTD. AT RAILWAY COLONY, LAXMI CHOWK, BHARAMPUR, MUZAFFARPUR.BH-09 was 
entrusted to MS TEST HOUSE. 
The objective of the investigation was to determine sub-soil 
characteristic at site and evaluate soil parameter for design and 
construction of foundation. The number and depth of borehole was decided 
by the client/consultant. One bore-hole was executed up to the depth of 
45.0 meter below the Natural Ground Level in order to know the subsurface 
stratification; The Manual Standard Penetration Test has been conducted on 
Site to carry out necessary field tests and to collect disturbed and 
undisturbed soil samples for laboratory testing.  
The report has been prepared after careful study of all field and 
laboratory test data, and it deals with the geo-technical properties of 
sub-soil. The remaining part of this report covers the field work, 
laboratory tests and discussion and recommendation of foundation and other 
details such as Bore hole Log Sheet, Laboratory test results, Sub-soil 
stratification and Graphical representation.  
The actual field investigation work was started on 02.06.2025. 
 

2. SUB SURFACE EXPLORATION 
2.1 DRILLING: 
One borehole of 150 mm diameter were drilled up to the depth of Up to 45.0 
meter up to Refusal occurs to that depth. Where caving of the borehole 
occurred, casing was used to keep the borehole stable. The work was in 
general accordance with IS: 1892 – 2021. 
2.1.1 DISTURBED SAMPLES: 
Disturbed representative samples were collected, logged, labeled and 
placed in polythene bags. 
2.1.2 UNDISTURBED SAMPLES: 
Undisturbed soil samples were collected in 100 mm diameter thin walled 
sampler from the borehole. The sampler used for the sampling had smooth 
surface and appropriate area ratio and cutting edge angle thereby 
minimizing the disturbance of the soil sample during sampling. Samples 
were sealed, logged and labeled properly before transferring it to the 
laboratory for further testing. 
2.1.3 WATER TABLE: 
Water table was encountered at 3.00 mtr. Upto depth of Exploration from 
the natural ground level as on 02.06.2025 to 03.06.2025.Seeing the water 
table and considering the hydro-geological data of the Central Ground 
Water Board the water table is expected to lie below the base of the 
foundation. So, for all practical purpose of the calculation water table 
will be considered at 0.0 m below ground level keeping all the seasonal 
variations in mind.  
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2.1.4 REGIONALSEISMICITY 
 

The intensity of an earthquake at a place is a measure of the strength of 
shaking during the earthquake, and is indicated by a number according to 
the modified Mercalli Scale or M.S.K. Scale of seismic intensities. 
 

The Zone factors ‘Z’ for various Seismic zones as per IS: 1893 (P-1)-2002 
is as follows: 
 

Seismic Zone II III IV V 
Seismic 
Intensity 

LOW MODERATE SEVERE 
VERY 

SEVERE 
Z 0.10 0.16 0.24 0.36 

 

 

The area falls under Zone-IV as classified by Bureau of Indian Standards, 
Indicating Severe zone. 
 
2.1.5 LIQUEFACTION 
Liquefaction is a state in saturated cohesion less soil wherein the 
effective shear strength is reduced to negligible value for all 
engineering purpose due to pore pressure caused by vibrations during an 
earthquake when they approach the total confining pressure. In this 
condition the soil tends to behave like a fluid mass. 
Typically, cyclic loading of saturated soils leads to the buildup of 
excess pore-water pressure as a result of soil particles being rearranged 
with a tendency toward denser packing. Under undrained conditions (such as 
during earthquake shaking), loads are transferred from the soil skeleton 
to the pore-water with consequent reduction in the soils‘ shear strength. 
Liquefaction-induced ground settlement and lateral spreading have been the 
primary cause for extensive damage to aboveground structures, foundations 
and pipelines during many earthquakes.  
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Liquefaction potential shall be evaluated by well-established methods of 
geotechnical engineering, based on field correlations between in situ 
measurements and the critical cyclic shear stresses known to have caused 
liquefaction during past earthquakes. Liquefaction potential may be 
estimated by calculating the factor of safety FOS, 
Which is given as- FOS CRR/CSR 
Where, CRR – Cyclic resistance Ratio 
 
CSR – Cyclic Stress Ratio The soil shall be considered as liquefiable if, 
FOS < 1  
Cyclic Resistance Ratio (CRR) The cyclic resistance is to be calculated 
from measured blow count values of Standard Penetration Testing (NSPT), 
suitably modified with different correction factors. The corrected SPT 
blow count is represented by N1 (60) for hammer efficiency of 60 percent 
and is evaluated from expression below- N1 (60) = NC60CN  
 
Where, N=Uncorrected SPT blow count C60=CHTCHWCSSCRLCBD= correction factor 
for non-standard SPT configurations CN= Overburden Correction Factor 
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2.1.6 METHOD OF SAMPLING: 
Sampler is coupled together with a sampler head to form a sampling 
assembly. The sampler head provide an on-flexible connection between the 
sampling tube and the drill rods. Vent holes are provided in the sampler 
head to allow escape of water from the top of sampler tube during 
penetration. The sampling tubes are made free from dust and rust. Coating 
of oil is applied on both sides to obtain the undisturbed samples in best 
possible manner. 
The sampler is then lowered inside the borehole on a string of rods and 
driven to a pre-determined level. On completion of driving the sampler is 
first rotated within the borehole to shear the soil sample at bottom and 
then pulled out. Upon removal of the sampling tubes, the length of sample 
in the tube is recorded. The disturbed material in the upper end of the 
tube, if any, is completely removed before sealing. 
The soil at the lower end of the tube is trimmed to a distance of about 10 
to 20 mm. After cleaning and inserting an impervious disc at each end, 
both ends are sealed. The empty space in the sampler, if any, is filled 
with the moist soil, and the ends covered with tight wrapper. The 
identification mark is then made on each sample. 
 
2.2 STANDARD PENETRATION TEST: 
 

The standard penetration tests are conducted in each bore as per IS: 
2131:1981 (Reaffirmed 2002). The split spoon sampler resting on the bottom 
of bore hole is allowed to sink under its own weight, and then the split 
spoon sampler is seated 15 cm with the blows of hammer falling through 750 
mm. The driving assembly consists of a driving head and a 63.5 kg weight.  
It is ensured that the energy of the falling weight is not reduced by 
friction between the drive weight and the guides or between ropes. The 
rods to which the sampler is attached for driving are straight, tightly 
coupled and straight in alignment. There after the split spoon sample is 
further driven by 30 cm. The number of blows required to drive each 15 cm 
penetration is recorded. The first 15 cm of drive considered as seating 
drive. The total blows required for the second and third 15cm penetration 
is termed as a penetration resistance- N value. The N-values for each bore 
hole are given in bore-logs.  
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 LABORATORYTEST 
3. Laboratory Test for Soil 

 

SI. 
No. 

Particulars or Properties Ref. IS Code 
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1. 
Natural Moisture Content Test/Bulk/Dry 
Density 

IS:2720,1992Part2    

2. Grain Size Analysis/Hydrometer IS:2720,1992Part4 √   

3. Specific Gravity Test IS:2720,Part31992 √   

4. Atterberg‘s Limits Test IS:2720,Part51992 √   

5. Shrinkage Limit IS:2720,Part61992    

6. 
Direct Shear Test(for non-cohesive 
soils) 

IS:2720,Part13, 1992 √   

7. Unconfined Compressive Strength Test IS:2720,Part10, 1991    

8. 
Unconsolidated Un-drained Tri-axial 
Test 

IS:2720,Part11, 1992 √   

9. 
Consolidated Un-drained/Consolidated 
Drained Test(for cohesive samples) 

IS:2720,Part12, 1992    

10. 
Free Swell Value Test/Swell Pressure 
Test(if swelling is critical) 

IS:2720,Part401977/ 
IS:2720,Part41, 1977 

   

11. 
One Dimensional Consolidation Test 
(Cohesive soil below water table) 

IS:2720Part 15,1992    

12. Chemical Analysis on Soil Samples IS:2720Part26&27 √   

13. 
Chemical Analysis on water samples 
Collected from boreholes 

IS:3025Part11,24, &32    

14 CBR IS:2720Part-16    
 

Note: All field work, field tests, collection of samples and laboratory tests were 
carried out as per relevant IS Specifications.  
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3.1 Natural Moisture Content Test (IS: 2720, 1992 Part 2) 
Test procedure conforms to IS: 2720-Part 2. A moisture cup is loosely filled with 
soil sample and weighed with lid. It is then kept in oven with lid removed and 
maintained at temperature of oven at 110°C for 24hours. The lid of the container 
is then replaced and the dry weight found out. The percentage of water content is 
calculated using the formula. 
W = ((W2 – W3) / (W3 – W1)) x 100  
Where, 
W1 = weight of container with lid, in g. 
W2 = weight of container with wet soil, in g. 
W3 = weight of container with dry soil, in g. 
W = moisture content (%) 
 

3.2 Grain Size Analysis (IS: 2720, 1992 Part 4) 
Testing procedure generally conforms to IS: 2720 Part 4. Both sieve and 
hydrometer analysis has been carried out. 
 
Sieve Analysis: Sieve analysis is done by wet sieving method. Oven dried soil is 
washed through 75m IS sieve. Fraction retained was oven dried and particle size 
analysis carried out using sieve shaker by passing through the following IS 
sieve: 4.75mm, 2.36mm, 1.70mm, 1.40mm, 1.00mm, 600µ, 425µ, 100µ, and 75µ 
respectively. 
 
Hydrometer Analysis: 50g of soil 75m passing IS sieve was mixed with 3.3g passing 
sodium hexa-meta-phosphate and 0.7g sodium carbonate and soil suspension 
prepared. Suspension was made up to 1000ml distilled water and then shaken 
thoroughly. Hydrometer is immersed to a depth slightly below its floating 
position and then allowed to float freely. Hydrometer readings are taken at 10, 
20, 30 and 45 sec, subsequently at 1, 2, 4, 8, 15 and 30 minutes and finally at 
1, 2, 4, 8 and 24 hour interval. Diameter of the particle in suspension at any 
sampling time‗t‘ is calculated using ―Stokes‖ formula and the percentage finer 

was calculated. In the semi log graph, silt and clay fractions are indicated 
along with coarser fractions. 
 
3.3 Specific Gravity Test (IS: 2720, Part 3 1992) 
 
The specific gravity of soil solids is determined by a 50 ml density bottle. The 
weight (W1) of the empty dry bottle is taken first. A sample of oven-dried soil 
about 10-20 g cooled in a desiccators, is put in the bottle, and weight (W2) of 
the bottle and the soil taken. The bottle is then filled with distilled water 
gradually removing the entrapped air either by applying (W3) of the bottle, soil 
and water (full up to the top) is then taken. Finally the bottle is emptied 
completely and thoroughly washed and clean water is filled to the top and the 
weight (W4) is taken. 
G = (W2 – W1) / [(W4 – W1) – (W3 – W2)]  
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3.4 ATTERBERG’S LIMITS TEST (IS: 2720, PART 5 1992) 
 

Liquid limit and plastic limit test on cohesive and semi cohesive samples has 
been done as per procedure in IS 2720 (Part 5). 
 
Liquid Limit: Liquid limit and plastic limit test on cohesive has been done as 
per procedure in IS 2720 (Part5) using the more ―reliable cone penetrometer‖, 

method where errors of grove cutting involved in Casagrande‘s device are 

minimized. In cone penetrometer test about 200 g of passing 425µ sieve is taken 
mixed with requisite water, placed in cup and compacted lightly in 3layers. The 
tip of penetrometer is adjusted such that it just touches soil surface. The 
needle is allowed to plunge slowly under its own weight for 5 seconds and 
penetration in mm is recorded. The water content is adjusted such that 
penetration is between 20-30 mm. The following relationship is used to evaluate 
liquid limit. 
 

Plastic Limit: About 15g of oven dried soil passing through 425µ sieve is mixed 
with sufficient quantity of water to become plastic enough to be easily shaped 
into a ball. A portion of this ball is rolled on a glass plate with the palm into 
a thread of uniform diameter of 3mm. The corresponding water content represents 
the plastic limit of the soil. 
Plasticity Index: PI = Liquid limit – Plastic limit. 
 

3.5 Shrinkage Limit (IS: 2720, Part 6, 1992):  
It is the maximum water content expressed as percentage of oven-dry weight at 
which any further reduction in water content will not cause a decrease in volume 
of the soil mass is calculated as follows: 
SL = W – ((V – V0) / W0) x 100 
Where, 
SL = Shrinkage limit in %. 
W = Moisture content of wet soil pat in %. 
V = Volume of wet soil pat in ml. 
V0 = Volume of dry soil pat in ml. 
W0 = Weight of oven-dried soil pat in gm. 
 
3.6 Direct Shear Test (IS: 2720, Part 13, 1992) 
Direct shear test is carried out using shear box with the specimens (60mmx60mm). 
Specimen with plain grid plate at the bottom of the specimen and plain grid plate 
at the top of the specimen is fitted in to position in the shear box housing and 
assembly placed on the load frame. The serrations of the grid plates are kept at 
right angle to the direction of shear. The loading pad is kept on the top grid 
plate. The required normal stress is applied and the rate of longitudinal 
displacement shear stress application so adjusted that no drainage can occur in 
the sample during test (1.25mm/min.). The upper part of the shear box is raised 
such that a gap of about 1mm is left between the two parts of the box .The test 
is conducted by applying Horizontal shear load to failure or to 20 percent 
longitudinal displacement whichever occurs first. The test is repeated on 
identical specimens.  
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3.7 Unconfined Compressive Strength Test (IS: 2720, Part 10, 1991) 
 

For the determination of shearing strength a specimen may or may not be subjected 
to a lateral pressure during the test. When it is not, the test is known as 
unconfined compression test. The purpose of this test is to obtain a quantitative 
value of compressive and shearing strength of soils in an undrained state. After 
placing the specimen under the plate, force shall be applied so as to produce 
axial strain at a rate of 0.5 to 2 percent per minute causing failure with 5 to 
10. The force reading shall be taken at suitable intervals of the deformation 
dial reading. The specimen shall be compressed until failure surfaces have 
definitely developed, or the stress-strain curve is well past its peak, or until 
an axial strain of 20 percent is reached. The failure pattern shall be sketched 
carefully and shown on the data sheet or on the sheet presenting the stress-
strain plot. The angle between the failure surface and the horizontal may be 
measured, if possible, and reported. 
3.8 Triaxial Shear Test (UU) (IS: 2720 Part 11, 1992) 
The extracted specimen is then placed in Triaxial cell pedestal. The cell is 
assembled and placed on loading machine. A cell pressure through an operating 
fluid (oil) was applied. The plunger was made to have proper contact with 
specimen. A compressive force at a constant strain rate of 1.25mm / min is 
applied, till the failure occurred within a period of 5 – 15 minutes or till the 
failure of 20 % strain was removed, cell chamber cleaned and test continued on a 
new specimen. 
The test was repeated on three different specimens at three different cell 
pressures as per standard practice. Mohr-Coulomb envelopes were drawn for three 
stress values recorded and total stress parameters interpreted from the Mohr-
Coulomb graph.  
3.9 Free Swell Value Test (IS: 2720, Part 40 1977) 
Free Swell Index Test was conformed as per IS: 2720 – Part – 40 – 1977. In this 
test 10 gm of soil passing IS sieve 42µ is taken. Two graduated cylinders of 25 
ml capacity are taken. One cylinder is filled with Kerosene oil and the other 
with distilled water and soil. Remove entrapped air by shaking well and stirring 
using a glass rod. Allow the soil in both the jars to settle for a sufficient 
time (not less than 24 hours) for the soil sample to attain equilibrium state of 
volume without any further changes. Free swell index is calculated as follows: 
F.S.I (%) = [(Vd – Vk) / Vk] x 100 
Where, 
Vd = the volume of soil sample read from the graduated cylinder containing 
distilled water. 
Vk = the volume of soil sample read from the graduated cylinder containing 
Kerosene. 
Swell Pressure Test (IS: 2720, Part 41, 1977) 
The swell pressure tests are carried out at field dry density with zero percent 
moisture content and by constant and volume method. An oven dry soil specimen is 
compacted into the specimen ring with the specimen kept in between two porous 
stone saturated in boiling water providing a filter paper between the Soil 
specimen and the porous stones. The loading block is then positioned centrally on 
the top of the porous stone. The assembly is then placed on the platen of loading 
unit.  
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The load measuring proving ring is attached to the load frame and placed in 
contact with the consolidation cell without any eccentricity. A direct strain 
measuring dial gauge is fitted to the cell. The specimen is then inundated with 
distilled water and allowed to swell. The initial reading of the proving rings 
noted. The swelling of the specimen with increasing volume is obtained in the 
strain measuring load gauge. The specimen is kept at constant volume by adjusting 
the strain dial gauge always at original reading. This adjustment is done at 
every 0.1mm of swell or earlier. The swell pressure is then calculated from the 
difference between the final and initial dial readings of the proving ring. Swell 
pressure (Kg / cm2) is calculated as follows: SP = ((Final Dial Gauge reading – 
Initial Dial Gauge reading) / Area of specimen) x Calibration factor of the 
proving ring. 
 
 

3.10 One Dimensional Consolidation Test (IS: 2720 Part 15, 1992) 
 

Consolidation test was done to evaluate compressibility behavior of stiff / hard 
clayey silt. Procedure is described below. The empty consolidation ring W1 is 
weighed. Representative sample for testing is extruded and cut off; care being 
taken to ensure that the two plane faces of the resulting soil is care parallel 
to each other. The soil sample thus obtained is trimmed flush with the top and 
bottom edges of the ring. A sample of soil similar to that in the ring taken from 
the trimmings is used for determining moisture content. The thickness of the 
specimen (Ho) is measured and it is weighed immediately (W2) .The bottom porous 
stone is centered on the base of the consolidation cell. The ring and specimen is 
placed centrally on the bottom porous stone and then the loading cap is placed on 
top. The consolidometer is placed in position in the loading device and suitably 
adjusted. The dial gauge is then clamped into position for recording the relative 
movement between the base of the consolidation cell and the loading cap. A 
seating pressure of 0.0625 kg / cm2 is applied to the specimen. The consolidation 
cell is filled with distilled water. The specimen is then allowed to reach 
equilibrium for 24hrs.The test is continued using a loading sequence, which would 
successively apply stress of 0.25, 0.5, 1.0, 2.0, 4.0, 8.0 kg / cm2 etc on the 
soil specimen For each loading increment ,after application of load, readings of 
the dial gauge are taken using a time sequence such as 0, 0.25, 4, 3.25, 9, 
12.25, 16, 2; 25.25, 36 , 49, 64, 81, 100, 121, 144, 169, 196, 225 min etc. up to 
24 hr 1.1/4, ½, 1, 2, 4, 8, 15, 30, 60 min, 2, 4, 8 and 24hr. These time 
sequences facilitate plotting of thickness or change of thickness of specimen 
against square root of time or against log time. The loading increment is left 
until readings become more or less constant .On completion of the final loading 
stage the specimen is unloaded by suitable pressure decrements. Dial gauge 
readings are taken as necessary during each stage of unloading. On completion of 
the decrement, the water is siphoned out of the cell and the consolidometer is 
rapidly dismantled after release of the final load. The specimen, preferably with 
in the ring, is wiped free of water, weighed (W3) and thereafter placed in the 
oven for drying. Following drying, the specimen plus ring is reweighed (W4). E-
log P curve is drawn and consolidation parameters deduced.  
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GENERAL SOIL PROFILE, BORE LOG AND GRAPH 
FIELD BORE / DRILL LOG DATA SHEET 

 

PROJECT - PRU - RLDA PROJECT PVT. LTD. 

LOCATION - RAILWAY COLONY, LAXMI CHOWK, BHARAMPUR, MUZAFFARPUR (BIHAR). 

BORE HOLE NO. : 09 WATER LEVEL : 3.0 mtr. 

METHOD OF BORING : Rotary drilling Dia. OF THE BORE HOLE : 100 mm 
DATE OF COMMENCEMENT : 02.06.2025 DATE OF COMPLETION : 03.06.2025 

DEPTH DESCRIPTION SYMBOL 

SAMPLE AND 
IN SITU TEST 

LENGTH 
(m) 

NO. OF 
BLOWS(SPT) N 

VALUE 

TYPE 
OF 

SAMPLE 
REMARKS DEPTH 

/RUN(m) 

FROM TO 15cm 30cm 45cm 

6.0 
MTR 

SILTY SANDY 
SOIL 

 

0 1.5 1.5 2 2 2 4 SPT 

 

1.5 3.0 1.5 2 3 3 6 SPT 

3.0 4.5 1.5 3 4 5 9 SPT 

4.5 6.0 1.5 3 5 5 10 SPT 

3.0 
MTR 

SILT CLAY 
WITH GRAVEL 

 

6.0 7.5 1.5 3 4 4 8 SPT 

7.5 9.0 1.5 4 4 5 9 SPT 

1.5 
MTR 

SILTY SANDY 
SOIL 

 
9.0 10.5 1.5 4 5 5 10 SPT 

18.0 
MTR 

FINE SAND 
WITH GRAVEL 

 

10.5 12.0 1.5 6 6 7 13 SPT 

12.0 13.5 1.5 5 7 9 16 SPT 

13.5 15.0 1.5 8 9 11 20 SPT 

15.0 16.5 1.5 7 10 12 22 SPT 

16.5 18.0 1.5 9 12 12 24 SPT 

18.0 19.5 1.5 11 13 15 28 SPT 

19.5 21.0 1.5 12 15 17 32 SPT 

21.0 22.5 1.5 12 17 16 33 SPT 

22.5 24.0 1.5 14 18 18 36 SPT 

24.0 25.5 1.5 13 20 22 42 SPT 

25.5 27.0 1.5 15 19 21 40 SPT 

27.0 28.5 1.5 14 21 22 43 SPT 
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16.5 
MTR 

FINE SAND 
WITH GRAVEL 

 

28.5 30.0 1.5 16 23 25 48 SPT 

 

30.0 32.0 2.0 18 25 26 51 SPT 

32.0 34.0 2.0 21 27 29 56 SPT 

34.0 35.0 1.0 19 26 29 55 SPT 

35.0 37.0 2.0 21 29 31 60 SPT 

37.0 38.0 1.0 23 30 33 63 SPT 

38.0 40.0 2.0 23 33 35 68 SPT 

40.0 43.0 3.0 25 36 38 74 SPT 

43.0 45.0 2.0 27 39 40 79 SPT TERMINATED 

TERMINATION DEPTH = 45.0 M 

SPT – Standard Penetration Depth 
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N-VALUE GRAPH 
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CORRECTED SPT (N) VALUE CALCULATIONS 
 

D N ˠ P0 N' N'' 

1.5 4 1.89 2.8 14 15 

3.0 6 1.89 5.7 20 17 

4.5 9 1.90 8.6 27 21 

6.0 10 1.89 11.3 28 21 

7.5 8 1.90 14.3 20 18 

9.0 9 1.91 17.2 21 18 

10.5 10 1.91 20.1 22 19 

12.0 13 1.83 22.0 28 21 

13.5 16 1.83 24.7 32 24 

15.0 20 1.83 27.5 38 27 

16.5 22 1.86 30.7 40 27 

18.0 24 1.85 33.3 41 28 

19.5 28 1.85 36.1 46 30 

21.0 32 1.85 38.9 50 33 

22.5 33 1.85 41.6 50 32 

24.0 36 1.85 44.4 52 33 

25.5 42 1.85 47.2 58 37 

27.0 40 1.85 50.0 53 34 

28.5 43 1.84 52.4 56 35 

30.0 48 1.85 55.5 60 37 

32.0 51 1.86 59.5 60 38 

34.0 56 1.85 63.2 63 39 

35.0 55 1.86 65.1 61 38 

37.0 60 1.85 68.5 64 40 

38.0 63 1.86 70.7 66 40 

40.0 68 1.86 74.0 69 42 

43.0 74 1.86 80.0 70 43 

45.0 79 1.84 83.7 73 44 
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GRAPH 
 

 

Depth(m) BH NO. Silt% Soil size  less than  0.075 mm up to 0.002 mm 81.24 

6.0-6.45 09 Clay% Soil size   less than 0.002 mm  15.40 
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Depth(m) BH NO Silt, % = Soil size  less than  0.075 mm up to 0.002 mm , = 71.35 

10.5-10.95 09 Clay , %= Soil size   less than 0.002 mm , = 25.50 
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TRIAXIAL SHEAR TEST GRAPH 
 

 
 

DIRECT SHEAR TEST GRAPH 
 

 
 

BH-09 Depth 28.5 m 
Cohesion (C)  0 

Angle of Internal Friction (ϕ) 26.0° 
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SUMMARY OF TEST RESULT 
 

PRU - RLDA PROJECT PVT. LTD. RAILWAY COLONY, LAXMI CHOWK, BRAHAMPUR. 

Bore Hole No: 09 

S
L
.
N
o
.
 

L
o
c
a
t
i
o
n
 

D
e
p
t
h
 
i
n
 
M
e
t
e
r
 

Atterberg's Limit Sieve Analysis (Net Sieving), % of Passing 

B
u
l
k
 
D
e
n
s
i
t
y
 

%
 
M
o
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i
n
 
K
g
/
C
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2
 

A
n
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I
n
t
e
n
a
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F
r
i
c
t
i
o
n
 
i
n
 
D
e
g
r
e
e
 

S
p
e
c
i
f
i
c
 
G
r
a
v
i
t
y
 

L.L P.L P.I 
10.0 
mm 

4.75 
mm 

2.0 
mm 

425 
micron 

75 
micron 

Gravel, 
% 

Sand,% Clay,% Silt, % 

1 

B
o
r
e
 
H
o
l
e
 
N
o
:
 
0
9
 

0-0.50 PLASTIC 100 100 99.86 99.41 97.20 0 2.80 10.80 86.40 1.89 16.73 0.275 13 
2.65 

2 1.50-1.95 28.5 19.2 9.3 100 100 100 100 99.76 0 0.24 15.60 84.16 1.89 17.66 0.250 12 

3 3.0-3.45 PLASTIC 100 100 100 99.97 97.28 0 2.72 15.90 81.38 1.89 17.59 0.275 13 
2.64 

4 4.5-4.95 28.9 19.5 9.4 100 100 100 99.97 98.19 0 1.81 20.10 78.09 1.90 19.21 0.275 13 

5 6.0-6.45 
PLASTIC 

100 100 100 99.96 96.64 0 3.36 15.40 81.24 1.89 19.45 0.250 12.5 
2.65 

6 7.50-7.95 100 100 100 99.78 99.46 0.00 0.54 20.70 78.76 1.9 18.86 0.250 12 

7 9.0-9.45 29.7 18.4 11.3 98.26 95.47 93.96 93.51 91.88 4.53 3.59 25.60 66.28 1.91 18.97 0.350 10 
2.66 

8 10.5-10.95 PLASTIC 100 98.91 97.44 97.03 96.85 1.09 2.06 25.50 71.35 1.91 19.20 0.350 9.5 

9 12.0-12.45 

NON PLASTIC 

100 100 100 99.78 11.43 0 88.57 0 11.43 1.83 18.75 0 26 
2.61 

10 13.5-13.95 100 100 100 99.87 10.32 0 89.68 0 10.32 1.83 17.98 0 26.5 

11 15.0-15.45 100 100 100 99.92 11.05 0.00 88.95 0 11.05 1.83 17.72 0 26 

2.61 12 16.50-16.95 100 100 100 98.66 38.38 0.00 61.62 0 38.38 1.86 18.83 0.05 23 

13 18.0-18.45 100 100 100 99.38 24.57 0.00 75.43 0 24.57 1.85 19.61 0.02 24.5 

14 19.5-19.95 100 100 100 99.23 26.34 0.00 73.66 0 26.34 1.85 19.55 0.02 24 

2.62 15 21.0-21.45 100 100 100 99.73 28.82 0.00 71.18 0 28.82 1.85 19.40 0.02 24 

16 22.5-22.95 100 100 100 99.76 28.39 0.00 71.61 0 28.39 1.85 19.31 0.02 24 
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17 

 

24.0-24.45 

NON PLASTIC 

100 100 100 99.72 28.84 0 71.16 0 28.84 1.85 18.58 0.02 24 

2.62 18 25.5-25.95 100 100 100 99.74 28.25 0 71.75 0 28.25 1.85 19.71 0.02 24.5 

19 27.0-27.45 100 100 100 99.68 27.49 0 72.51 0 27.49 1.85 19.89 0.02 24.5 

20 28.5-28.95 100 100 100 99.42 16.71 0 83.29 0 16.71 1.84 20.10 0 26 
2.61 

21 30.0-30.45 100 100 100 99.41 23.31 0 76.69 0 23.31 1.85 20.05 0.02 25 

22 31.0-31.45 100 100 100 99.62 21.86 0 78.14 0 21.86 1.85 19.77 0.02 25 

2.60 

23 32.0-32.45 100 100 100 99.71 43.74 0 56.26 0 43.74 1.86 19.16 0.05 22.5 

24 34.0-34.45 100 100 100 99.70 23.78 0 76.22 0 23.78 1.85 18.96 0.02 24 

25 35.0-35.45 100 100 100 98.96 33.67 0 66.33 0 33.67 1.86 19.35 0.05 23.5 

26 37.0-37.45 100 100 100 99.41 26.46 0 73.54 0 26.46 1.85 19.49 0.02 24 

27 38.0-38.45 100 100 100 98.81 38.88 0 61.12 0 38.88 1.86 19.72 0.05 22.5 

2.62 28 40.0-40.45 100 100 100 99.13 40.74 0 59.26 0 40.74 1.86 18.84 0.05 22 

29 43.0-43.45 100 100 100 99.06 43.19 0 56.81 0 43.19 1.86 20.21 0.05 22 

30 45.0-45.45 100 100 100 99.59 19.55 0 80.45 0 19.55 1.84 20.14 0 25.5 2.59 
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13.5 16 1.83 0.83 10.32 0.81 24.7 12.7 0.191 0.89 1.167 1.00 1.00 2.0 33.31 0.98 1.02 35.06 -0.69 -0.688 -3.60 Liquefiable 

15 20 1.83 0.83 11.05 0.77 27.5 14.0 0.178 0.85 1.167 1.00 1.00 2.0 39.74 1.23 1.03 42.03 0.18 0.182 1.02 Non 
Liquefiable 

16.5 22 1.86 0.86 38.38 0.73 30.7 15.7 0.162 0.80 1.167 1.00 1.00 2.0 41.22 0.50 1.20 49.96 0.30 0.302 1.86 Non 
Liquefiable 

18 24 1.85 0.85 24.57 0.69 33.3 16.8 0.150 0.78 1.167 1.00 1.00 2.0 43.45 4.24 1.11 52.56 0.33 0.330 2.20 Non 
Liquefiable 

19.5 28 1.85 0.85 26.34 0.65 36.1 18.1 0.137 0.75 1.167 1.00 1.00 2.0 48.88 4.42 1.13 59.41 0.40 0.396 2.88 Non 
Liquefiable 
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SAFE BEARING CAPACITY AND RECOMMENDATION 
 

TABLE-1 : SAFE BEARING CAPACITY 

Depth (m) Width (m) 

 Safe Bearing 
Capacity  

Considering 
40 mm 

Settlement 

Maximum 
Expected 

Settlement (mm) Square Rectangular 

1.5 

2.0 14.39 - 123.1 40 
3.0 14.43 - 96.6 40 

4.0 14.79 - 84.5 40 
2.0 x 3.0 - 14.02 123.1 40 

3.0 x 4.0 - 14.29 96.6 40 

2.0 

2.0 16.63 - 140.7 40 
3.0 16.38 - 107.3 40 

4.0 16.60 - 92.2 40 
2.0 x 3.0 - 16.14 140.7 40 

3.0 x 4.0 - 16.17 107.3 40 

2.5 

2.0 18.96 - 158.3 40 
3.0 18.40 - 118.0 40 

4.0 18.46 - 99.9 40 
2.0 x 3.0 - 18.35 140.7 40 

3.0 x 4.0 - 18.11 118.0 40 

3.0 

2.0 21.38 - 175.9 40 
3.0 20.48 - 128.7 40 

4.0 20.37 - 107.6 40 
2.0 x 3.0 - 20.66 140.7 40 

3.0 x 4.0 - 20.11 128.7 40 
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Table A – Based on Shear Failure Criteria. 
 

Shape of 
Square 

F.S.= g, t/m3= c = Ф = Nc   = Nq   = Ng = 

Foundation: 2.5 1.862 0.917 20.9 15.71 7.00 6.11 

D [m] B [m] dc dq = dg c q I Term II Term III Term qnf qnf /F 

1.5 2 1.22 1.109 0.92 1.3965 21.05 11.15 3.78 35.99 14.39 
C 

Table B – Based on Settlement Criteria. 
 

D B Fd = N‖ w‘ qs =25 S qs = S The adjoining Table and the comments 
below it are for a footing of  depth, D = 
1.5 m, and width, B [m] = 2.0 

m m 
   

t/m2 mm t/m2 

1.5 2.0 1.75 79 0.5 76.952969 40 123.12 

The value of allowable bearing pressure from the above Table for s = 40 mm is = 123.1 t/m2 

The value of safe bearing capacity from shear criterion as found from Table A = 14.39 t/m2 

Hence the allowable bearing pressure for settlement, s= or <40 mm will be = 14.39 t/m2 

 

 CALCULATION SHEET. 
 

D [m] B [m] dc dq = dg c f q I Term II Term III Term qnf qnf /F 

1.5 2.0 1.22 1.11 0.92 20.9 1.40 21.05 11.15 3.78 35.99 14.39 

1.5 3.0 1.15 1.07 0.92 20.9 1.40 19.80 10.78 5.49 36.07 14.43 

1.5 4.0 1.11 1.05 0.92 20.9 1.40 19.17 10.60 7.20 36.97 14.79 

1.5 2.0 1.22 1.11 0.92 20.9 1.40 19.88 10.53 4.63 35.04 14.02 

1.5 3.0 1.15 1.07 0.92 20.9 1.40 18.97 10.34 6.41 35.72 14.29 

 
Foundation 

 
Depth Width 

 
qs =25 Permissible qs = S 

D [m] B [m] Fd = N" w' t/m2 S [mm] t/m2 

1.5 2.0 1.75 79 0.5 76.953 40 123.1 
1.5 3.0 1.50 79 0.5 60.349 40 96.6 

1.5 4.0 1.38 79 0.5 52.834 40 84.5 

1.5 2.0 1.75 79 0.5 76.953 40 123.1 

1.5 3.0 1.50 79 0.5 60.349 40 96.6 
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RECOMMENDATION OF RAFT FOUNDATION. 
 

TABLE-1 : SAFE BEARING CAPACITY 
Foundation Details Ultimate 

Bearing 
Capacity 

t/m2 

Factor of 
Safety 

Safe Bearing 
Capacity 

(SBC) in t/m2 Type 
Depth 
(m) 

Size in (m) 

Width (m) Length (m) 

RAFT 

1.5 
6.0 6.0 39.58 2.5 15.83 
10.0 10.0 45.75 2.5 18.30 
10.0 20.0 49.21 2.5 19.68 

2.0 
6.0 6.0 43.75 2.5 17.50 
10.0 10.0 49.65 2.5 19.86 
10.0 20.0 52.83 2.5 21.13 

3.0 
6.0 6.0 52.35 2.5 20.94 
10.0 10.0 57.59 2.5 23.04 
10.0 20.0 60.21 2.5 24.08 

 
 

Shape of 
Foundation: 

Square 
F.S.= g, t/m3= c = Ф = Nc   = Nq   = Ng = 

2.5 1.862 0.917 20.9 15.71 7.00 6.11 
D [m] B [m] dc dq = dg c q I Term II Term III Term qnf qnf /F 
1.5 6 1.07 1.036 0.92 1.3965 18.54 10.42 10.61 39.58 15.83 

  
D [m] B [m] dc dq = dg  c f q I Term II Term III Term qnf qnf /F 

1.5 6.0 1.07 1.04 0.92 20.9 1.40 18.54 10.42 10.61 39.58 15.83 

1.5 10.0 1.04 1.02 0.92 20.9 1.40 18.04 10.27 17.44 45.75 18.30 

1.5 10.0 1.04 1.02 0.92 20.9 1.40 16.54 9.42 23.25 49.21 19.68 

2.0 6.0 1.10 1.05 0.92 20.9 1.86 18.96 14.06 10.73 43.75 17.50 

2.0 10.0 1.06 1.03 0.92 20.9 1.86 18.29 13.80 17.56 49.65 19.86 

2.0 10.0 1.06 1.03 0.92 20.9 1.86 16.77 12.65 23.41 52.83 21.13 

3.0 6.0 1.15 1.07 0.92 20.9 2.79 19.80 21.57 10.98 52.35 20.94 

3.0 10.0 1.09 1.04 0.92 20.9 2.79 18.80 20.99 17.81 57.59 23.04 

3.0 10.0 1.09 1.04 0.92 20.9 2.79 17.23 19.24 23.74 60.21 24.08 
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RECOMMENDATION OF PILE. 
 

 

The depth of fixity of piles has been calculated as per 
IS: 2911(Part I / Sec 2) 2010 .Refer Appendix – C 
 
Diameter of Pile (m) 1.200 meter   
K1 12 1000 12000 
fck  35   Kn/m^3 

E = 5000(FCK)^0.5 
29580.39892 29580398.92   

N/mm2 Kn/m2   
Moment of Inertia of Pile 0.101828571 m4   
ηh for piles in sand & Normally 

Loaded Clay (N>35), Dry. 
20000 Kn/m3   

K = 2000     
R (Stiffness Factor) = (EI/ηh)^(1/5)= 2.73     
L1/R =  0.037     
Lf/R  (Fixed Head)=  2.2     
Lf/R  (Free Head)=  1.9     
        
Lf (Point of Fixity) for Fixed Head=  6.0     
Lf (Point of Fixity) for Free Head=  5.2     

 y =  
12 0.012   
mm meter   

Lateral Load Capacity of Fixed Head 
Pile = 12EIy/(L1 + Lf)^3 

787.3094214 80.26 TON 

Lateral Load Capacity of Free Head 
Pile = 3EIy/(L1 + Lf)^3 

305.5573232 31.15 TON 

 

 
  

Depth 
(m) 

Cut off 
(m) 

Pile 
Length (m) 

Pile 
Diameter 

Pile in 
Compression (Ton) 

Uplift Capacity 
(Ton) 

15.0 2.0 13.0 

1200 mm 

363.02 37.37 
20.0 2.0 18.0 375.64 51.74 
25.0 2.0 23.0 388.26 66.12 
30.0 2.0 28.0 400.88 80.49 
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COMPUTATION OF SAFE LOAD CAPACITY OF NORMAL BORED CAST IN SITU RCC PILE 
(IS-2911 part-1/sec-2) 

 
The safe vertical load carrying capacity of Normal bored Cast in situ RCC piles 
have been calculated using the following expression:  
 

Qu= Ap (cp.Nc. + ½ r D NY + PD Nq) + Σ (Asi Ki Pdi tanδ + αi ci) 

Ref B-6 of 
Above code i=1- n 
 

WHERE, 
 Qu = Ultimate Bearing Capacity. 
 Ap = Cross sectional area of pile toe in m2. 
 D = Diameter of Pile in m. 
 CP = Average cohesion at pile tip 
 αi = adhesion factor for ith layer, obtained from the fig.-2, page -11 of 

above code, 
 Corresponding to value of c in kN/m2 (1.0T/m2= 10 kN/m2) 
 Nc =9, 
 Nq = Bearing Capacity factor, read from fig. 1, page-11, corresponding to Ø 
 Nɣ = General Bearing Capacity factor obtained from IS: 6403 corresponding to 

Ø 
 γeff = Effective unit weight of soil at pile toe. 
 PD = Effective overburden pressure at pile toe (maximum depth = 15D for Ø 

<30° 
 to 20 D for Ø >40°) 
 Asi = Surface area of pile stem for ith layer. 
 Ki = Coefficient of earth pressure = 1.0 to 1.5 for Ø = 30° to 40° 
 Pdi = Effective overburden pressure at center of the ith layer 
 δ= Angle of wall friction = friction angle of soil around the RCC pile stem 

 

The safe lateral load capacity have been computed as per IS: 2911, Pt-I, sec-2-
2010. 
Research by Vesic has shown that the base resistance as well as shaft resistance 
of piles in sand first increases rapidly with depth due to the weight of 
overburden but after a depth called the critical depth—of 10 to 20 times the pile 
diameter depending on the denseness of sand—further increase in capacity is very 
small. Hence, IS 2911 specifies that PD should not exceed critical depth as 
represented by the following conditions. 
 

 critical depth 15D for ɸ≤30° 
 critical depth 20 D for ɸ≥ 40° 

 

Interpolation may be used for obtaining the intermediate value.  
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CALCULATION FOR PILE CAPACITY 
 

. Pile Diameter (mtr.) 1.200 MTR. 

  

. Pile Length (mtr.) 13.00 MTR. 

. Density. 1862   

. Area 1.130   

. Cut off Length 2.00 MTR. 

. Pile Length from Ground. 15.0 MTR. 

. ASI (Surface Area of Pile) 49.03 MTR.2 

. Ki 1.2   

. Pdi 18.0   

. δ1° (Layer 1) 14.8   

. δ2° (Layer 2) 24.5   

. δ3° (Layer 3) 23.6   

. NY 6.42   
  

. Nq 7.34   

  

1 1.130(0.5*1.200*1862*6.42+18.0*7.34) =  8255.155 

  

2 1.2*18.0*0.263*49.03 = 278.816 

3 1.2*18.0*0.455*49.03 = 481.506 

4 1.2*22.344*0.437*49.03 = 574.332 

  

. Pile Capacity in Compression (Ultimate)= 9589.809 KN 

= 958.98 TON 

. Self Weight of Pile (Area of pile x h x 1.4) = 20.57 TON 

. Pile Capacity in Compression (Safe) (FOS - 2.5)= 363.02 TON 

. Reduced Uplift Capacity (Total Skin Resistance * RF) 93.43 TON 

. Safe Uplift Capacity =  37.37 TON 
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CALCULATION FOR PILE CAPACITY 
 

. Pile Diameter (mtr.) 1.200 MTR. 

  

. Pile Length (mtr.) 18.00 MTR. 

. Density. 1862   

. Area 1.130   

. Cut off Length 2.00 MTR. 

. Pile Length from Ground. 20.0 MTR. 

. ASI (Surface Area of Pile) 67.89 MTR.2 

. Ki 1.2   

. Pdi 18.0   

. δ1° (Layer 1) 14.8   

. δ2° (Layer 2) 24.5   

. δ3° (Layer 3) 23.6   

. NY 6.42   
  

. Nq 7.34   

  

1 1.130(0.5*1.200*1862*6.42+18.0*7.34) =  8255.155 

  

2 1.2*18.0*0.263*67.89 = 386.053 

3 1.2*18.0*0.455*67.89 = 666.701 

4 1.2*22.344*0.437*67.89 = 795.228 

  

. Pile Capacity in Compression (Ultimate)= 10103.137 KN 

= 1010.31 TON 

. Self Weight of Pile (Area of pile x h x 1.4) = 28.49 TON 

. Pile Capacity in Compression (Safe) (FOS - 2.5)= 375.64 TON 

. Reduced Uplift Capacity (Total Skin Resistance * RF) 129.36 TON 

. Safe Uplift Capacity =  51.74 TON 
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CALCULATION FOR PILE CAPACITY 
 

. Pile Diameter (mtr.) 1.200 MTR. 

  

. Pile Length (mtr.) 23.00 MTR. 

. Density. 1862   

. Area 1.130   

. Cut off Length 2.00 MTR. 

. Pile Length from Ground. 25.0 MTR. 

. ASI (Surface Area of Pile) 86.74 MTR.2 

. Ki 1.2   

. Pdi 18.0   

. δ1° (Layer 1) 14.8   

. δ2° (Layer 2) 24.5   

. δ3° (Layer 3) 23.6   

. NY 6.42   
  

. Nq 7.34   

  

1 1.130(0.5*1.200*1862*6.42+18.0*7.34) =  8255.155 

  

2 1.2*18.0*0.263*86.74 = 493.290 

3 1.2*18.0*0.455*86.74 = 851.896 

4 1.2*22.344*0.437*86.74 = 1016.125 

  

. Pile Capacity in Compression (Ultimate)= 10616.466 KN 

= 1061.65 TON 

. Self Weight of Pile (Area of pile x h x 1.4) = 36.40 TON 

. Pile Capacity in Compression (Safe) (FOS - 2.5)= 388.26 TON 

. Reduced Uplift Capacity (Total Skin Resistance * RF) 165.29 TON 

. Safe Uplift Capacity =  66.12 TON 
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CALCULATION FOR PILE CAPACITY 
 

. Pile Diameter (mtr.) 1.200 MTR. 

  

. Pile Length (mtr.) 28.00 MTR. 

. Density. 1862   

. Area 1.130   

. Cut off Length 2.00 MTR. 

. Pile Length from Ground. 30.0 MTR. 

. ASI (Surface Area of Pile) 105.60 MTR.2 

. Ki 1.2   

. Pdi 18.0   

. δ1° (Layer 1) 14.8   

. δ2° (Layer 2) 24.5   

. δ3° (Layer 3) 23.6   

. NY 6.42   
  

. Nq 7.34   

  

1 1.130(0.5*1.200*1862*6.42+18.0*7.34) =  8255.155 

  

2 1.2*18.0*0.263*105.60 = 600.527 

3 1.2*18.0*0.455*105.60 = 1037.090 

4 1.2*22.344*0.437*105.60 = 1237.022 

  

. Pile Capacity in Compression (Ultimate)= 11129.794 KN 

= 1112.98 TON 

. Self Weight of Pile (Area of pile x h x 1.4) = 44.31 TON 

. Pile Capacity in Compression (Safe) (FOS - 2.5)= 400.88 TON 

. Reduced Uplift Capacity (Total Skin Resistance * RF) 201.22 TON 

. Safe Uplift Capacity =  80.49 TON 
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