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BIthoragarh!ZV!3r'2025-261Instt.!{StructuraI health analysis) Dated: 24.09.2025

Subject: Structural health analysis of 45Meter SS TV Tower at Akashvani Pithoragarh (Uttarakhand).

1. The budgetary quotation of the upcoming bid is enclosed herewith to offer comments, if any
by prospective bidders/firms.

2. Bidders/firms are requested to provide information about content in respect of scope along
with budgetary quote.

3. Bidders/firms may please submit the above detail on or before due date by e-mail to
rksrivastav@prasarbharati.gov.in or at following address.

R.K Srivastav
Assistant Director (Engg.)
f Room No. 899-C,
O/o ADG (E)(NZ)
Akashvani & Doordarshan,
8" floor, CGO Complex,
Soochna Bhawan, New Delhi-110003
Mobiie No.: 9873364977
e-mail id: rksrivastav@prasarbharati.gov.in

Budgetary Quotation for: Structural health analysis of 45Meter SS TV Tower at Akashvani
: Pithoragarh (Uttarakhand).

Due Date to offer Comments: 08.10.2025

Enclosed:

1. Budgetary Quotation form & related drawings of the upcoming bid is enclosed herewith to offer
comments, if any by prospective bidders/firms.

9;’\\"q
Assistant Director (Engg.)
For Add. Director General (NZ)
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Pithoragarh/2V/3/2025-26/Instt./(Structural health analysis) Dated: 24.09.2025

Budgetary Quotation Form

Please read carefully the terms and conditions given the enquiry quotation form.

Project: Installation of 01KW FM Transmitters at Akashvani Pithoragarh (Uttarakhand).
Subject: Structural health analysis of 45Meter SS TV Tower at Akashvani Pithoragarh (Uttarakhand).

Las

t date of receipt of budgetary quotation in this office: 08.10.2025 up to 12:00Hrs

S.No. Description Qty. Rate Amount
1. Structural analysis of 45M TV Tower at Akashvani Pithoragarh (Uttarakhand) in | 01 Job
view of hauling of 4-Bay Pole type FM Antenna.
Scope of work for structural analysis are as per below:
The following scope points may also be taken into consideration with respect to the
structural analysis of the existing 45M TV Tower at Akashvani Pithoragarh (Uttarakhand).
a) Analysis for hoisting and fixing of 4-Bay Pole type FM Antenna on aperture of tower
for FM radio transmission.
e 4-Bay Pole type FM Antenna weight: <160 Kg
e Antenna Wind Load: €240 Kg
e  Maximum Wind Speed: 180 km/hr
e Approx Antenna aperture height: 12000 mm
b) 2way FM antenna is already hoisted on upper most apertures meant for FM is being
utilized.
c) Preliminary site visit is mandatory for the structural analysis. The site visit certificate
issued from station may be submitted along with the submission of tender/bid.
d) Detailed measurement of existing structural members with bolts, panel dimensions,
Base dimension etc. (physical inspection)
e) Preparation of drawing as per site condition.
f)  Effect on foundation by trees nearby.
g) Analysis of foundation.
h) Analysis modeling in STAAD pro with load calculation etc.
i)  Strength assessment and recommendations with drawings.
j) 45Meter SS TV Tower stability certificate from IIT/NIT.
Note:
. Drawing of the 45Meter SS Tower has been enclosed for reference, however if this drawing
does not match with the tower available at the site, fresh drawing of the tower shall be
prepared by tenderer & the rates may be quoted separately.
Total
GST @
Grand Total
Note:
» Scope of the order shall be as defined in the order, specifications, drawings and Appendices there to.
» Completeness of the equipment shall be the responsibility of the supplier/contractor. Any equipment, fittings and accessories,

YV V

which may not be specifically mentioned in the specification or drawing(s) but which are usual or necessary for the satisfactory
functioning of the equipment (successful operation and functioning of the equipment being supplier’s/icontractor’s
responsibility) shall be provided by the supplier/contractor without any extra cost.

The supplier/contractor shall follow the best modern practice in the manufacture of high grade equipment not-withstanding any
omission in that, the supplier/contractor shall in all respect design, engineer, manufacture, and supply the same within delivery
period to the entire satisfaction of the organization.

The scope of current bid/tender is structural health analysis of 45Meter SS TV Tower at Akashvani Pithoragarh (Uttarakhand).
Time of execution as per permission of engineer in-charge at Akashvani Pithoragarh (Uttarakhand).

The bidder must be experienced in same kind of scope & shall submit documentary evidence with offer. The completion
certificate is also to be attached issued by any Central and State Government agency, PSUs, Private organizations.

(In case of SITC/SETC and specialized scope, the contractor should also have sufficient experience and shall submit the
experience certificate of satisfactory completion of at least three similar works, each of value not less than 40% of the
estimated cost put to tender or two similar works, each of value not less than 60% of the estimated cost or one similar work of
value not less than 80% of the estimated cost, all amounts rounded off to a convenient full figure, in the last 7 years ending on
the last day of the month previous to the one in which the tenders are invited”).

Execution of scope has to be completed without break in service at Akashvani Pithoragarh (Uttarakhand).

Before submitting the offer tenderer must visit site and with prior permission of the site in-charge and submit confirmation of
site visit. Technical details will be provided by In-charge of Site/l.O.

The firm has to produce a list all such labour along with the address proof which are to be employed office on signing contract.
The firm shall issue the identity cards to all such persons to facilitate the entry in at Akashvani Pithoragarh (Uttarakhand).

Any damage or misplace in equipment will have to be provided by the firm during execution.




Note:

1.
2.

N oo o e

Quantity of scope may increase or decrease as per actual requirement/constraints at site.

Please read carefully the terms and conditions given in this quotation form.

a) GSTINNO: ..o D) PANNO....cooiii
Delivery at: Installation of 01KW FM Transmitters sites at Akashvani Pithoragarh (Uttarakhand).
Consignee: Installation officer, Akashvani Pithoragarh (Uttarakhand).

Completion Period: Execution/Completion of scope in good condition within 60days from the date of order.
Validity: 120days

Payment terms:

» 100% payment will be paid on completion/execution of scope & submission of report in good condition.
Declaration: We declare that all the conditions as given in the quotation form have been read by us.

Name (in capital)
(Seal & Signature of the Bidder)
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NOTES:-

1.
2.

10.

ALL DIMENSIONS ARE IN MM

ALL CONNECTIONS SHOULD BE DEVELOPED WITH 50% OF THE CAPACITY
OF THE MEMBER, EXCEPT SPLICES WHICH WILL BE 100% CAPACITY.

ALL BOLTS SHELL BE 16 DIA THAT IS 5.6/5.0 CONFORMING TO
DIMENSION AS PER 1S: 6639.

ALL WEILDS SHOULD BE &mm UNTILL NOTED OTHER WISE AND ALL
CONTACT SURFACE SHOULD BE WELDED.

ALL BOLTS SHOULD HAVE ONE SPRING WASHER. SPRING WASHER
CONT.TO 1S: 3063 R OR 1S:4072 GA.

ALL TOWER MEMBER SHELL BE OF STRUCTURAL STEEL CONFORMING
TO 1S:2062 Gr A STEEL 5th  AND ABOVE SHELL BE PROCURRED
EXCLUSIVELY FROM MAIN PRODUCER i.e. STAIL ,TISCO, RINL (VSP)

PRIOR PERMISSION SHOULD BE OBTAINED FROM DOORDARSHAN
FOR USE OF STEEL FROM OTHER SOURCES THAN SPECIFIED.

ALL STEEL MEMBERS SHALL BE HOT— DIP GALVANIZED CONFORMING

TO 1S:2629-1985 FASTNERS AS PER [S:1367 PORT Xll. AND WASHERS
AS PER 1S:1573—-1986.

ALL MEMBERS SHALL BE PAINTED AFTER ERECTION AS PER PAINT
SCHEDULES GIVEN BELOW: —

(i) ONE COAT OF ETCH PRIMER CONT. TO 1S:5666—1970

(i) ONE COAT OF ZINC CROMATE PRIMER :—IS:104
(iii) TWO COATS OF SYNTHATIC ENAMEL PAINTS, INTERNATIONAL

ORANGE & WHITE COLORS.IS: 2932

THE TOWER SHALL BE PAINTED TO HAVE ALTERNATE BAND OF
INTERNATIONAL ORANGE AND WHITE COLOURS WITH TOP & BOTTOM

HAND PAINTED IN ORANGE AS PER CIVIL AVIATION REGULATIONS.

FOR FOUNDATION DETAIL REF. FOUNDATION DESIGN DRAWING.

11

THIS DRAWING SHALL BE USED FOR THE LPT TOWER SITES HAVING MAX
BASIC WIND SPEED OF 55 m/SEC (198 km/h ) i.e. EAST GUJRAT

COAST,, NORTH EAST , LADAKH REGION OF J & K AND ALSO SNOW
BOUND AREAS WITH MAX WIND SPEED OF 39M/SEC (140.4 KM/h

OF HIMACHAL PRADESH, J&K & UTRANCHAL.

PROJECT DRG:NO. MOD.
LPT STEEL TOWER | TVT-7235
GENERAL

60M. HIGH LPT STEEL TV TOWER FOR 55m/sec

WIND SPEED & SNOW BOUND WITH 39M/SEC
WIND SPEED AREAS

SCALE NTS DATE

DIRECTORATE GENERAL
DOORDARSHAN NEW DELHI

APR— 2003

DRAWN DESIGN/ CHECKED | APPROVED
DR. AKM.TRIPATHI | DR. A.K.M.TRIPATHI
M S SAHI (CONSULTANT) (CONSULTANT)
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13/03/Adm.

he Director General,

(By name: Shri V K. Agrawal,DE),
Doordarshan,

Doordarshan Bhavan,

Copernicus Marg,

New Delhi-110 001.

SNz ’

PRASAR BHARATI

(Broadcasting Corporation of India)
Office of the Chief Engineer(NZ)

Akashvani & Doordarshan
Jamnagar House, Shahjahan Road
New Delhi-110 011

Dated: 18.9.2004

&

Sub:- Proposal for Design detail Fabrication Drawing of 45 meter Self Supporting Tower.

Ref:- 1. This office letter of even number dated 3.6.04 and 18.8.04.

2, Dte. letter No.1(1Y/S/LPT/2004-EV dtd. 3.9.04
.-—_-_-__'l———_‘

ir,

As per ab
steel tower as per
The letter received

Ll

ove [IT Roorkeer was approached for design and drawing of 45 meter self supporting
new wind and seismic code. They have agreed to take up the work on payment basis.
from them is enclosed for your kind perusal.

We intend to allot the work to M/s IIT Roorkeer on payment basis. 1t is, requested fhat approval
e to pay Rs.1,65,300 (Rupees one lakh sixtyfive thousand three hundred) only as advance
kindly be accorded. The expenditure will be met from the overall savings of the scheme of

in principl
payment may
regplacement O

An early action is requested.

bt

ot

INo. Pit
horagarh/2V/3/2025-26/Instt./(Structuralhealthanalysis) (Computer No. 305595%)

f transmitter with 1+1 Automode transmitier.

m)@@

(N.K. GUPTA)
Director Engineering
For Chief Engineer(NZ}

\

Prated from eOffice by R
y R. K. SRIVASTAV, ADE (RKS-I), ADE, Zonal Office(NZ), AIR & DD, New Delhi on 24/09/2025 O
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Krishen Kumar _
Professor ' - Dt: Sept 18, 2004

-~

To

wTaTe  arfrgTiResr fvmr
. DEDI—247 667, TR, HRA
INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

DEPARTMENT OF CIVIL ENGINEERING

ROORKEE - 247 667, UTTARANCHAL, INDIA
FAX : (81) 01332-275568, 273560
Ph. f:na?sz-a‘a'swac (D) : —28suygélR), — 2872774 ()

e-mail ; civil@iitr.ernet.in

No: CED/KXK/0918

The Chicf Engineer (NZ)
Prasar Rharti

Jamnagar House
Shahjahan Road

NEW DELHI- 110 011 ‘

f—

1o

Encl: As above . ‘ I] (e Vot

Sub: Design & Drawing of 45m Self Supporting Steel Tower
Ref: Your letter No.1/T/3/03/Adm. dated 16-09-2004

Your above referred letter, addressed to the Civil Engineeﬂng. Department has been directed to
the undersigned for necessarv action.

In this connection I may inform that we have the expertise in design of tall steel latticed towers
and we shall be able to take up the design of the 45m tall tower mentioned in your above letter
along with the design of its foundation for various soil conditions categorized by bearing
capacity values of 5, 10, 20 and 30 t/m’. The design of the steel tower, however. would be
carried out for the most critical loading condition applicable to all the eight States of the
Country mentioned in your letter so that the same tower would remain safe wrespective of the
location, that is for basic wind spsed of 47 mvs and horizontal seismic coefficient as 0,09,

We will also provide the necessary design, fabrication and erection specifications as per the
relevant Indian Standard Codes. _ _
The Institute (L1.T. Roorkee) consultancy fees for the design work, inclading detailed
design drawings, will be Rs.1,50,000/- (Rs. One lac fifty thousand only) plus 10.2%
Service Tax, that is, Rs.15,300/-; total gross amount Rs.1,65,300/- (Rs. One lac sixty
five thonsand three hundred only) payable in advance as per Institute Rules,

The design and drawings of the said tower would be submitted to you within 12 to 14
weeks time after the receipt of the consultancy fee. _

A Proforma Invoice for the Institute design charges is enclosed in dupticate. The
Demand Draft should be drawn in favour of the “Indian Institute of Technology
Roorkee, Roorkee”. The D.D. shall be sent to the undersigned so that it is posted in the
appropriate account head. It may also be noted that ng Income Tax at sourcee is to be
deducted as T Roorkee is exempted from Income Tax, which is paid by the working
team members in their individual capacity.

With best wishes and regards.

Yours truly, |

:_‘{-.'r,. i . 5
%

L ;

kINo. Pithoragarh/2V/3/2025-26/Instt./(Structuralhealthanalysis) (Computer No. 305595)
prated from® eOffite by"R. K."SRIVASTAV;ADE- (RKS-l), ADE, Zonal-Office(NZ)- AIR .& DD,. New. Delhi. an.24/Q9/2025.04:55 PM ___

{Krishen Xumary
Dr. Krishen Ku.mm:
Professor of Civil Engg. |
1.LT. Roorkee, Roorkeeé
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' ll\iDlAN INSTITUTE OF TECHNOLOGY ROORKEE

DEPARTMENT OF CIVIL ENGINEERING

ROORKEE - 247 667, UTTARANCHAL, INDIA
FAX  (91) 01332-275568, 273560

Ph.  : 01332-

e-mail ; civil@itrernatin -

First/ Second Copy
PROFORMA INVOICE
Krishen Kumar ' ' No: CEL/KK/0919
Professor - Dt: Sep 18, 2004
To
The Chief Engincer (NZ)
Prasar Bharti
Jamnagar House
Shahjahan Road
NEW DELHI- 110 011
Sub: Design & Drawing of 45m Self Supporting Steel Tower- Proforma Invoice for
the same. : '
Ref: Your letter No,1/T/3/03/Adm, dated 16-09-2004 »
S.No. Description of Work Amount

1. Structural design of a 45m tall tatticed steel tower for the most critical loading
condition applicable to all the eight States of the Country mentioned in your
above referred letter. .

2. Design of the tower foundation for various soil conditions categorized by
bearing capacity values of 5, 10, 20 and 30 t/m’.

3. Design Report of the tower and its foundations.

4. Design drawings of the steel tower and its foundations.

A m e E e W E RS S R EEEE Y e - T AN R SS LRSI AEEER S AR R L es - - o

Institute (IIT Roorkee) Charges for above work (S.No. 1 t0 4) , Rs.1.500 lac
- Phus Service Tax @ 10.2% Rs.0.153 lac
Total including Service Tax | Rs.1.653 lac*

(Rs. One lac sixty five thousand three hundred only}

# Payabla by Demand Draft drawn in favour of “Indian Istitute of Technology Roorkee, Rootkee”.
The DI, shall be sent to the undersigned so that it is posted in the appropriate account head. I may
also be noted that no Income, Tax at source is to be deducted as IIT Roorkes 1 exempted from Income

Tax, which is paid by the working team members in their individual capacity.

(Krishen Kumar)

"
.t a"‘l
ml ‘

. "“:a "aﬁ' .
e]No. Pithoragarh/2V/3/2025-26/Instt./(Structuralhealthanalysis) (Computer No. 305595)

\Crnm oan |
. \ &P by\’;" |

rfrated from eOffice by R. K. SRIVASTAV, ADE (RKS-I), ADE, Zonal Office(NZ), AIR & DD, New Delhi on 24/09/2025 04:55 PM
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. )
e Srfdarer favmr
TEDHI—-247 667, SR, R -
INDIAN INSTITUTE OF TECHNOLOGY ROORKEE =2

DEPARTMENT OF CIVIL ENGINEERING
ROORKEE - 247 667, UTTARANCHAL, INDIA
FAX : (81) 01332-275568, 273560
Ph 101332-295 426 (o) & - 285486 (&) ; —~272774(R)
e-mail ; civil@iitremnet.in
Firsi/ Second Copy
PROFORMA INVOICE .

Krishen Kumar ' , No: CED/KK/0919
_ Professor Dt: Sep 18, 2004

To
The Chief Engineer (NZ)
Prasar Bharti
Jamnagar House
Shahjahan Road
NEW DELHI- 110 011

Sub: Design & Drawing of 45m Self Supporting Steel Tower- Proforma Inveice for
the same.

Ref: Your letter No. 1/T/3/03/Adm. dated 14-09-2004 -

S.No. Description of Work Amount

1. Struetural design of a 45m tall latticed steel tower for the most critical loading

condition applicable to all the eight States of the Country mentioned in your
above referred letter.

2. Design of the tower foundation for various soil conditions categorized by
bearing capacity values of 5, 10, 20 and 30 vm’.

3. Design Report of the tower and its foundations

4.  Design drawings of the sieel tower and its foundations.

A W o o R MR B Mk ke e T R ER M M MR W AW O S TR NN M M W M A AR M M M M W M AN MR L AL de e e M A M W e e e W

Institute (T Roorkee) Charges for above work (S.No. 1 1o 4) ' Rs.1.500 lac
Plus S_ervice Tax @ .]0.2% - Rs.0.153 lac
. Total including Service Tax [R5, One Laa 53 ot Fuonaond Toee hodned ool Rs.1.633 lac®

-------------------------------------------------------------

* Payable by Demand Draft drawn in favour of “Indian Institute of Technology Roorkes, Roorkee™.
The D.1D. shall be sent to the undersigned so that it is posted in the appropriate account head. It may
also be noted that no Income Tax at source is to be deducted as IIT Roorkee is exempted from Income
Tax, which is paid by the working team members in their individual capacity.

. \Caon e |

(Krishen Kumar)
Dyr. Krishen Kumar

Trofessor of Civil Engg.
LLY, Roorkee, Roorkes

RN . 7
S

. o

kINo. Pithoragarh/2V/3/2025-26/Instt./(Structuralhéalthanalysis) (Computer No. 305595)

rierated .fram_eOffice by R..K._SRIVASTAV, ADE (RKS-I). ADE..Zonal Office(NZ), AIR.& DD, New_Delhi..on 24/09/2025 04:55.RM.... cmiivvcie e i o o

L ) L ] L
R T L T e - 3. T .

A



e e s e o g ] . ey e e i B e o | e

Fi

i

8p404/2025/Tr. Design Section -

(1)
@
3)
@)
®)
©
@
®
©

DG DD

14. COMPLIANCE STATEMENTS

A para by para compliance statement in tubular form giving Doordarshan
specification clause by clause, contractor's compliance and deviation if any under
remarks shall be attached with the offer. This is @ mandatory requirement without which
tender is liable to be rejected. '

15.  List of Drawings for 45M LPT Tower

General Arrangement Drawing No.: TVT/M45M/IITR/GAD.
- Detail of Tower Elevation from 0.000 to 5.638M

Detail of Tower Elevation from 5.638 to 18.970M

Detail of Tower Elevation from 18.970 to 25.724M

Detail of Tower Elevation from 25.724 to 33.428M "

Detail of Tower Elevation from 33.428 to 45.000M

Detail of Platform at 45M & An{enna Fixture.

Detail of Ladder & Cable Rack from 0.00 to 45.00M

Detail of Foundation.

le]No. Pithoragarh/2V/3/2025-26/Instt./(Structuralhealthanalysis) (Computer No. 305595)
prated from eOffice by R..K. SRIVASTAV, ADE (RKS-l), ADE, Zonal Office(NZ), AIR & DD, New Delhi on 24/09/2025 04:55 PM
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f SECTION 1-1

DIAGONAL
MEMBER

LtEG
MEMBER

. 5200

45M HIGH LPT TOWER

- SECONDARY
BRACENGS

SECTION 8-8

NOTES:

1. ALL DIMENSIONS ARE IN MM :

2. ALL CONNEGTIONS SHOULD BE DEVELOPHD WITM 50 % OF T™HE
CAPACITY OF THE MEMBER EXCEPT SPLICES WHICH WILL BE
100% CAPACITY,

3. ALL BOLTS/NUTS SHALL BE 16 DIA PROPERT’Y CL. 58/, 0
CONFORMING TO DIMENSIONS AS PER IS: 6838,

4. ALL WELDS SHOULD BE & mm UNTIL NOTED OTHER W!SE
AND ALL CONTACT SURFACES SHOULD B: WELDED.

5. ALL BOLTS SHOULD MAVE ONE SPRING WASHER

CONFORRMING 1S (:3038 OR 1S:4072 .
8. ALL TOWER MEMBER SHALL BE OF STRUCTURAL STEEL
CONFORMING TO 1S:2062.Gr A STEEL 5th AND ABOVE
SHALL BE PROCURED EXCLUSIVELY FROM MAIN PRODUCER
i.8 SAIL, TISCO, RINL (VSP). PRIOR PERMISSION SHOULD BE
OBTAINED FROM DOORDARSHAN FOR USE OF STEEL FRDM
OTHER SOURCES [THAN SPECIFIED . :
7. ALL STEEL MEMBERS SHALL BE HOT-DIP GALVANIZED
CONFORMING TO IS: 26829 -1985, FASTENERS AS PER
1S:1387 PART XIll AND WASHERS AS PER !5:1573-1988. |
8. ALL MEMBERS SHALL BE PAINTED AFTER ERECTION AS :
PER PAINT SCHEDULES GIVEN BELOW:-
() ONE COAT OF LEAD OXIDE CONFORMING TO IS: ssea-mo
(1) ONE COAT OF ZIN{3 OXIDE PRIMER CONFORMING : IS:104,
(if)) TWO COATS OF §SYNTHETIC ENAMEL PAINTS INTERNATIONAL
ORANGE & WHITE COLORS 18:2932
9. THE TOWER SHALL BE PAINTED TO MAVE ALTERNATE BANDS
- OF INTERNATIONAL ORANGE AND WHITE: COLORS WITH TOP
AND BOTTOM HAND PAINTED IN ORANGE AS PER CIVIL:
AVIATION REGULATIONS
1u. FOR FOUNDATION DETAIL REF FOUNDATION DRAWING 008
11. USE OF THIS [ N DRAWING 15 FOR THE TOWER SITES
HAVING MAX BAS|C WIND SPEED OF 47m/SEC (189.2xmM),
RISK COEFFICIENT K1=1.07 TERRAIN CATEGORY 2 STRUCTURE
CLAAS B TOPOCRARHY FACTOR K10 0F 18 875 {2:33-1 esy. -

-y

- FOR OTHER CLASS DESIGN REVIEW IS REQUIRED.

Crient .

PRASAR BHARTI (BCI)
Office of Chief Engineer (NZ)
| ‘ ~ New Delhi :

Deptt. of Civil Engg., I.1.T. Roorkee

Subject.

. 45 MLPT DOORDARSHAN TOWER FOR WIND ZONE IV (NON HILLY)

Job .

GENERAL ARRANGEMENT DRAWING .

'Designed & Checked by

k&q@*‘mv"\

SCALE:f‘l.:ZS. 1:10,1:20.

NN

Ref. org'.'rv'mmmgq

DATE: 21.0805 ..,

) A.-.":I
—F

f' File No. Pithoragarh/2V/3/2025-26/Instt./(Structuralhealthanalysis) (Computer No. 305595)
[ Ge'nerated from eOff|ce by R. K. SRIVASTAV ADE (RKS- I) ADE, Zonal Office(NZ), AIR & DD, New Delhi on 24/09/2025 04:55 PM
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%T ﬁ;ﬁfgﬁmrsj e | S I \“\]Tl [/ \[ g 8 \\ __'\_-.
&I\.'%_)\'l — _‘.. t,. -‘.“' _:_* :. DI PCC!_ p 1 AT, \,\r SRR TP { PCC : ) ¥ ._\ O L
.; ' w | 1208ars { R a
: ﬁ{ ‘ Lear: Conc M-10 +~(Deformed bars) | ~
| 75 LI, 4350 15
Fef J [
" ELEVATION . |
‘ 5200 R A R 4350 ]
1 ’ ’
900 ’ ») NOTES: -
-5 _’f B /'A Strriuos 8¢ i b‘EY | LAN 1. ALL DIMENSIONS ARE IN MM. 1
| — SUHUP 550/ 4 nos 160 Bars . | 2. REINFORCEMENT BARS SHALL BE HIGH YIELD |
5 | -Dars@aohce . (Deformed Bars) STRENGTH DEFORMED BARS AS PER IS: 1786, "
| 4. 50 - i B R Fe 415 GR & STIRRUPS AS PER 1S:432 OR 15:226
' == = i‘”‘_“ - : o OT I 3. REINFORCEMENT BARS SHOULD BE EQUALLY SPACED.
S - T F=g -0 R - —|--—F—- — B e S e S B e y 4. REINFORCEMENT BARS SHALL HAVE AN EFFECTIVE
8 ) N AR R COVER OF 75mm MIN.
] = = = | 5. WHERE EXACT LENGTH OF BARS ARE NOT
) N o - ‘ AVAILABLE SPLICING SHALL BE DONE AS
11 ) “VIEW C-C [ e - PERISA456-2000 . . .
N S 6. FORM WORK CONCRETE AND CONCRETE
. WORKMANSHIP ETC.SHALL BE AS PER (S:4558- 7000
28 DAYS COMPRESSIVE MAX SIZE OF
\ MIX | STRENGTH OF 15 cm CUBE AGGREGATE LOCATION
~ | FOUNDATION
_—\/\__ M20 20N/mm? o 20mm e TiE BEAM
o 4% - . 7. SUITABLE CHAIRS ARE 7O BE PROVIDED TO
o P ) - ‘o HOLD TOP REIN: ORCEMENT IN SLAB DURING > -
N [mr -y I oo T T=T T . CONCRLTING AS DIRECTED BY SITE ENGINIIR :
1 S R B A =t =t | dnessm@ o) 8. THE MINIMUM COMP STRENGTH OF CEMENT GRROUT
IR T S R O _f o i e ~ {1 CEMENT :1 COARSE AGGREGATE &mini DOWN
S R SO U R ST R S GAUGE STONE CHIPS) SHALL BE 150KG/CM 2
T Loy & 00KG/CMAT 7 DAYS & 28 DAYS R SPECTIVE! Y
e TR i 9. BENDING OF BARS SHALL BE ACCORDING TO 18:2520
Tt e - JOVY ! : :
1280 1:40c/e both way -—-M}u{v—} v: | 10. SHORING MAY BE PROVIDED IF NECESSARY TO
Bottom Rfﬁirlfﬁi‘(}u,l’;ﬁl“xl L1l ! PREVENT FALLING OF EARTH DURING EXCAVATION
Ll : -"-‘L_ 11. THIS DRG SHALL BE USED FOR DRY SOIL HAVING MIN
; R r 1% BEARING CAPACITY OF NOT LESS THAN 8.2 MT/M 2
| N T SEC. 6.1 | .
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- PRASAR BHARATI
( BROADCASTING CORPORATION OF INDIA )
OFFICE OF THE CHIEF ENGINEER (N2)
ALL INDIA RADIO & DOORDARSHAN

JAMNAGAR HQUSE
SHAHJAHAN ROAD
NEW DELHI-110 011

No. 45M S/8 Mast/LPT/1/T/3/2006-CTV Dated: 08/06/2007

The Director General, Doordarshan

(By Name Sh. Md. Kasim, DDE),
Doordarshan Bhawan, Copernicus Marg,
New Delhi

Subject: - Foundation Design for 45 Mtr. Self supporting Mast at places having
soil bearing capacity of 5 Ton/Sq.mtr.

Sir,

This is with reference to DG: DD letter no. 1(1) Towers/LPT/2004/EV
Dated 16/03/2007

A copy of the foundation d'esign and details for 45 Mtr. high self
supporting Tower suitable for places having soil bearing capacity of 5 Ton/SgM duly
vetted by IT Delhi is being enclosed for kind perusal. This foundation design will be
used at LPT Basti, Bahraich, and Akbarpur.

This is for kind information.

Yours faithfully

Encl:- A/A (6 Pages) é,%, .- - ( —
_ -
(S. A. TRIPATHI) g, £ 3

Deputy Directon (Eng.)
for Chief Eng. (NZ)

_ I
o)
N W 'S

N ‘CP y \6 %l
W

§R Y & SR
- g B |
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- INDIAN INSTITUTE OF TECHNOLOGY, DELHI

Department of Civil Engineering

_-’-

Add : Hauz Khas, New Delht - 1100106
Fax :91-11-265681117

Phone: 2659 1184 (0}, 2659 1820 (R}
Email : tkdatta@civil.iitd.ernet.in

ek e e = el ———

09 PR, Datts FNAE
Argrs Clisie Bneritus Professor

Date: April 19, 2007

TO WHOM SOEVER IT MAY CONCERN

This is to certify that the design of Foundation for 45M High Self Supported Steel Tower has been
checked and approved w.r.t. Structural Safety & Stability with adequate Factor of Safety as per IS:
456-2000 & 1S: 11233-1885,

" The above structure is safe & stable to carry the forces of 45M High Self Supported Tower {(Max,
Comp. = 707.34, Max. Tension -673.00 KN & Side Thrust —-78 23 KN ) on the ground suitable for
Soil Bearing Capacity of 5 Ton/SgM.

With the existing loadings based on 15:875:1987 for wind analysis and i5:1893:2002 for
earthquake analysis, our analysis results indicate that the existing structure in present position is
safe under design loading in accordance with strength requirements of [8:8758: 1987 &
15;1893:2002.

The above certificate has been issued for the exclusive use for the project of PRASAR BHARATI
{Broadcasting Corporation of India).

This vetting/approval are meant for the restricted use of the Client Mis PRASAR BHARATI
(Broadcasting Corporation of India) and. not for submission to any third party for any further
“authentication etc.

@—"\/(L

(Dr. T.K. DATTA)

Tt I """-*5‘?‘.?
%ﬁ?&rtmvm of Con = g cEThRg
LS R @@M

wewe oo oLt iE
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DESIGN AND ANALYSIS OF FOUNDATION
FOR

45M HIGH LPT DOORDARSHAN TOWER

SPECIFICATIONS AND DESIGN YALUES
1S: 11233-1885 FOUNDATION DESION FOR MICROWAVE TOWER

i iS: 875 (PART-1)-1987
£ IS: 875 (PART-I)-1987
IS: 875 (PART-111)-1987

: 1S: 456-2000

HEIGHT OF TOWER 4500 M

Maximum Downward Force & 573.00 KN

Maximum Uplift Force = 707.34

Side Thrust 78.23 KN

Grade of Concrete M20

; Grade of Steel FE415

Density of Concrete 2500 KN/CUM

: C/C distance of Tower Logs 520 M
SOIL PARAMETERS FROM SOQIL INVESTIGATION REPORT
Safe Bearing Capacity of Soll 5.00 T/SQM

49,05 KN SOM
Water Table : Not Encouintared upto 10M from NGL
Angle of repose 20 Degree

il Dry Density of Soil 16 KN/CUM

: Assumed Data :

: Side of Base Slab 8.50 M
Depth of Base Slab . 0.45 M
Height of Foundation ahove Ground Level 030 M
Height of Foundation balow Ground Level 3.00 M
Side of Column 0.90 M
width of Lower Beam 045 M
Depth of Lower Beam 075 M
No. of Legs of Tower ' 4 NOS.
CALCULATION FOR WEIGHT OF SOIL
Height of Frustum 225 M

I Side of Soil Frustum at Top . 10.14 M

] Area of Base Slab, A1 7225 50M

i|  Area of Soil Frustum, A2 < 102.78 SQM

|  Votume of Dry Soil 200.44 GUM
Weight of Soil : 3,207.01 KN
CALCULATION FOR WEIGHT OF CONCRETE
Volume of Column ) 1.82 CUM
YVolume of Slab 32.51 CUM
Volume of Beam 2.97 CUM
Volume of Concrete in Soit (Except Slab) 43.13 KN
Weight of Concrete in Soil 335.75 KN
Total weight of Soil and Concrete 3542.75 KN

21
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CHECK FOR SLIDING

404/2025/Tr. Design Section - DG DD

Pressure Due to Dry Sell
p=wxhx{1+Sin PHI/(1-Sin PHI) |
At 2.55M Level, p 83.22 KN/SQM

T T N T A

At 3.0M Level, p; : 97.90 KN/SQM
190.98 KN
187.24 KN _ N
Total Resisting Force 1263.80 KN Co =.
F.0.8. Against Sliding 404 »2 ;
HENCE SAFE |
CHECK FOR OVERTURNING i
Volume of Concrete in Dry Scil (Except Slab) 43.13 KN :
Total Weight of Soil & Concrete 3,542.75 KN
Resisting Mement Due to Soil Pressure
M=F X Lever Arm, M1= 315.12 KNM
M2z 653.15 KNM
Moment Due to Soil & Concrete 15,056.69 KNM
Total Resisting Moment 16,024,897 KNM
Overturning Moment 518.32 KNM
6,012.33 KNM
F.0.8. against Qverturning 245 »2
HENCE SAFE
CHECK FOR BEARING PRESSURE
Maximum Downward Force = 673.00 KN
Maximum Uplift Force = 707.34 KN
Seif Weight of Column 4556 KN
Self Weight of Beam 74.25 KN
Selfweight of Beam & Columns /M Length 14,10 KN/M
Equivaient Load at Center of Slab 792,81 KN
Equivalent Moment at Center of Slab _ 3,568.94 KNM
Direct Stress 21.85 KN/SQM
Bending Stress
Mxfz= 34.87 KN/SOM
: My/z= 34,87 KN/SOM
Maximum Net Pressure on Soil 91,68 KN/SQM
Minimum Net Pressure on Sail (47.79) KN/SQM
Pressure on Soil due to Raft Siab 9.29 KN/SQM ;
Gross Allowable Bearing Capacity of Soil at 3M D 97.05 KN/SQM
Safe Bearing Capacity of Soil with wind effect 121.31 KN/SQM
HENCE SAFE
DESIGN OF SLAB : .
Cantilever Distance : 1.20 . g
Maximum Factored Bending Moment at R
Cantilever portion 89.02 KNM i
iu/bdd 0.70 ;
0.20 /
761.25 SQMM
PROVIDE 12MM DIA TOR @ 150 MM C/C BOTHWAYS AT TOP AND BOTTOM {
DESIGN OF FOUNDATION BEAM {SIZE 450X750) :
Maximum Design Pressure 158.35
22
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Factored MAX. B.M.

Mu/bdd '

pt

Ast

PROVIDE 20MM DIA TOR 7 NOS. AT TCP

Ast

PROVIDE 20 MM DIA TOR 5 NOS. AT BOTTOM
Ast

CHECK FOR SHEAR FORCE
MAX. SHEAR FORCE
Tv=Vu/bd

pt

Te

Ve
Factored Shear Force, Vu
Tv=Vubd

Shear to be carried by Stirrups
Vus=Vu-Tchd
Vus/d

150MM C/C

DESIGN GF COLUMNI/CHIMNEY
Side of Pedestal '
Factored downward Load, Pu -
Area of Pedestal

Dia. of Bars

No, of Bars

Effective of Cover

Effective of Depth -

Area of Steel Provided

% of Steel

Puffck*h*D

d/d

pffck

Referring chart 44 of 716
MuffckbD?

HENCE Mux1 = Muy1

Mux1

Mux

Mux/Mux1

Reffering Chart 63 of SP:18
Puz/Ag

Puz

Pu/Puz

Referring Chart 84 of SP:18
Muy/Muy1

Agsume dia of Ties

479.51 KNM
2.25 N/SQMM
0.74

1,917.34 SOMM

2,198.00 SQMM

1,570.00 SQMmMm

280.85 KN
0.91 N/SQMM
0.71 o
0.56 N/SQMM .
As per Table 81 of SP-16

17325000 N

107.60 KN
0.35 N/sSQMM

< Temax.(2.8 N/Sqmm)

107.60 KN
1.565 KN/CM

Use 8MM Dia 4 Legged Stirrups @ 100MM C/C upto 1100MM from each support + Rest @

0.0 M
1,009.5¢ KN

810,000.00 SQMM

20 MM
16 NO.,
30 MM
850 MM
5,024.00 SQMM
0.66 %
C.06
0.06
0.03

_ 0.07

1,020.60 KNM
222,96
0.22

11.50
9,315.00 KN
0.11

0.75 > 0.218

HENCE OK
8 MM
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Spacing of Ties '
Least of the following
Least dimension of Column 200 MM .
16 Times dia of Main Bars 320 MM :
48 Times dia of Ties 384 Say 150 MM C/C :
CHECK FOR TENSION AND BENDING
Tu 1,0681,010.00 N
Mxu = My 176,017,500 N-MM
Tu/ickbD : 0.06835 Lo
MxuffckbD? 0.01353 o
pffck 0.02 As per chart 79, SP-16 b
p : 04 < 0.657 % ;
Hence safe. {
So, Provide Longitudinal reinforcement as of 16 Nos. 20 mm dia at base. Also provide the Lateral 5
reinforcement (ties) as 8 dia @ 150 mm C/C
—— - i
' tendra Kumar Sharma Fiotennoy ;
' C | i - - . o — . ot
; SMS ”é‘;;f?,fei’;?;.';‘éo‘?il’:’uéfm Leparinent of Clull Engineeray
| o 21 SFS Fat, Sactons indlan boetitute of Technology, Dall
‘ ola s New Dethi-110 025 Yoirte €y PNeiis [t Y A i
i Ph: GL1-26571 507, 9811206608 - tnare Shat, New Dathl-200 604 |
i
!
]
;
1 |
24
Fife]No. Pithoragarh/2V/3/2025-26/Instt./(Structuralhealthanalysis) (Computer No. 305595) .
Gérerated from eOffice by R. K. SRIVASTAV, ADE (RKS-I), ADE, Zonal Office(NZ), AIR & DD, N.ew Delhi on 24/09/20?5 04:.55 PM L._.....k.ml



4

f -

File No. Pithoragarh/z\_//3/2025—26/Instt./(StructuraIhealthanalysis) (Computer No. 305595)
Generated from eOffice by R. K. SRIVASTAV, ADE (RKS-1), ADE, Zonal Office(NZ), AIR & DD, Ne

100—#2/80—-20/108 9d4/SKS

|—900—I K

—
& §
' —
Ll TOWER
. 45M HIGH
5200
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B70Q l
FOUNDATION PLAN @
(3
2 j-00-4 4300 | 90 |-5|&
' m'“&f 300(TYP) -
L Y RS
gl 16 -v20 "" J
Lo |l e e Gl
¥ /] / N/
s . I—+300(TvP) \ _ '
i YiZ O 1500/C FCC-100 THEK
BOTHWAYS (1:4:8)
8500
. 8700
SECTION /2
{BEAM REINFORCEMENT NOT SHOWN FOH [CLARITY)

RAFT SLAB—A50 THK

RS1

5200

¢ "
| TP |
Al
|| L
' L 31 s2 st _| ’
i 140 J - 190 |
SECTION /17
(SL!'\B REINFORCEMENT NOT SHOWM FOR CLARITY)
- STIRRUP DETAILS
. S1:~4 LEGGED @ 100 ¢/C
$2:—~4 LEGGED © 180 C/C
STIRRUP'S Tﬂ’w':i]
RN 8
7 [ ’}ﬂ‘P [+ P
o |
5 =120

TES

Ya®150C,/C

16 =20

SECTION: /)
=/

COLUMN_g00X900

oA, .

Satendra” Kumar Sharma
Conzulling Lngineer- AFM -35
SMS Engineering Consultants
Z1F, 55 Plags, Sectorg
Jasola Vihar, Naw Dalhi-] 10 025
Ph.: 011-24975 807, 98112-06658

M
+ v{"')
| )
T e

vgpartitgnt of Clull Ligiaseesiag
uadiag atitute of Te b '
iz bdtee, Tand 100 Tr T

NOTES

1. ML DIMENSIDNS ARE M MM UNLESS HOTED OTHERWSE.
2, USE W20 GUADE CONMCRETE AND Fe 415 GRADE FOR STEEL
‘3. CUEAR COVER TCr HAIN REWNFORCEWERT: —
{u] \5MM FOR SLAB {b) 25MU FOR BEANS
. {e) 40MM FOR COLUMNS (d) SOMM AT ENDS
4 PHIOR TO AND DURING CONCRETING ALL BOLTS SHALL BE SECURELY
: HEW & POSITION BY USE OF TEMPLATE.
‘5. GROUT -USE NON SHEEHK GROUT OF FOSROC CONBEXTRA GF1 OR
EDUIVALENT UNDER THE MAIN LEG MEWMBERS OF TOWER.
6. DOMGHETE SHALL BE WECHAHICALLY MIED & VBRATED.

8. PROPER CURING OF CONCRETE SHALL BE DONE
9, BENDING QF GARS SHALL BE A5 PER 15: 2502
10. ANY DISCREPANCY SHOULD BE BROUGHT 70 THE C{'NSULT_.I‘.N'I‘S

‘7, SPUCING OF BARS SHALL HOV 8E MORE THAN 50% AT ANY LOCATON,

ATTENTION,
GENERAL DETAILS
SHo DESCRIPTION DETALS
1§ sol BEARiNIG CAPACITY 5.0 T/S0M

BILL OF MATERIALS

S.NO. ITEM UNIT TOTAL
1, EXCAVATION CUM 234,64
2. POC—(§:4:8) CUM 7.57
3. RCCM20 CuM #4.07
ry STEEL—Fe415 kG 3557.27
BAR BENDING SCHEDULE
] L]
k I ] [ e
TYPE A TYPE ¢ —|: TYPE E|—b°
b Ic T = b|
a [ a T
TYPE B TWE 0 TYPE €
A el c lLene, Joaluwlwoodr
ITEM POSITIONEYP oy Lenadonsd] Gan) [FO5mmd (e | (v
ot |_T0P_ | A |a400[ 150150 | 8706 Jr14} 2 10.89]882 J0
T [EOTTON B {8400 150 ] 150 | 8700 {114] 12 |0.88 882,70
T8F | A 16000 150|150 | €300 |28 | 20| 2.47 | 435.J1
ey [BOTTOM] 8 16000 150 [150 | 6300 |20 | 20]2.47] St1.42
SIS | C | 270 | 700 2100 |304] & |0.69] 248,48
oL MAN_| ¢ 3176300300 3776 {64 120 [2.471 596.bi
1 nes | o | ssolsz0 2900 {176] 8 |0.39] 199.96
TOTAL WT, 3557.27,
REVISION NOTES
REV. NO. DESCRIPTION DATE SIEN,
DRAWN CHECKED | APPROVED | ODATE SCALE
SANUEEY SHARLIAL 5, K SHARMA W 18,104,707 wrs
@ S ﬁ A SENGINEER!NG CONSULTANTS
BIF, 24 f, SOIOR-A, 4AG0LA WL NOW DELA- FhI
Tt ﬂl—"-!‘llﬂluy 'Hi-ll-zm‘lmm
QINT 3 PRASAR BHARAT] ’
(BROADCASTING CORPORATION CF [NDIA)
OFFICE OF THE CHACF EWGIMEER (NZ0, M5 DU S0 & DOORDARSHM
NHATAR HOUSE, SHAHUMAN ROMD, HEW TELHI-1100%1
DRAWNG TTLE:

FOUNDATION DETAILS
FOR 45M HIGH SELF SUPPORTED TOWER

DRAWNG Ne.

S MS SH. NO. | REV.

] op

SHS/PB_BO /0708 /CW—001

elhi on 24/09/2025 04:55 PM
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X PRASAR BHARATI
" (Broadcasting Corporation of India)
Office of the Chief Engineet(NZ)

Akashvani & Doordarshan
; Jamnagar House, Shahjahan Road 13? Kﬁ,&
- @) / Delhl—lfl()()ll —
No.45M §/S Mast/LPT/1/1/3/2006- Dated: 2.3.2007
~Jhe Director General,
(By name: Shri S.K. Sharma, DE),
All India Radio,

Akashvani Bhavan,
Parliament Street,
New Delhi-110 001,

Subject: SITC of 45 Mtr. Mast at LPT Basti, Bahraich, Akbarpur & Pathankot.

Sir,

You are kindly aware that 1+1 Auto Mode LPTs are being installed at above
locations. As per the sanction 45Mtr. S/S Tower are to be provided at these sites for
installing new antennas. The status of soil bearing capacity at these LPTs is given below:-

1. LPT Pathankot:- As per the test report “filled up soil is observed upto 10 Mtr.
depth so foundation is not recommended”. In view of this it is proposed to install 45 Mtr.
Guyed Mast at LPT Pathankot to install the antenna. The proposal may please be

approved, Leonh
2. The result of soil burning ::g)acity at following LPT is tabulated below.

Name Depth in Mitrs. Soil Bearing Capacity
In T/M2
A | LPT Basti 3X3 5
B | LPT Bahraich 3X3 6
C | LPT Akbarpur 3X3 525

The foundation design approved by the Directorate is for soil bearing capacity of '
8.2T/M2 Hence this design is not suitable for above locations as per the test report of the
soil bearing capacity. In order to install 45 Mitr. S/S Tower, foundation is to be designed
as per the soil bearing capacity of 5T/M.Z. This foundation will be raft foundation &
isolated footing foundation is not recommended for above soil bearing capacity.

It is proposed that approval for designing the foundation suitable for 5 T/M2 soil
bearing capacity may be accorded. The design will be duly vetted by IIT. It is requested
that the proposals may kindly be approved for taking further action in the matter, the
photocopy of the reports of all the 4 LPTs is enclosed for your kind perusal. The raft
foundation is likely to be costlier than the isolated footing foundation.

Yours faithyfhlly,
ot R
%XV.; ' (NK. )
o \‘\L % ) Director Engineering
For Chief ED{;;W\@Q‘
e Ty #50
% -26/Instt. /(Strmmyys) (Computer Not 305595)
frbm e e

R, K. SRIVASTAV, ADE (RKS-1), ADE, Zonal Office(NZ), AIR & DD, New Delhi on 24/09/2025 04:55 PM
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REPORT ON

© SOIL INVESTIGATION

FOR THE FOUNDATIONS OF PROPOSED

SELF SUPPORTING TOWER
AT -

DOORDARSHAN MAINTAINANCE CENTRE,
PATHANKOT

IN PUNJAB,

SUBM!'I‘TEDTO o

M/s GENERAL MERCANTILE INDUSTRIES
6/6, SHANTI NIKETAN -
NEW DELHI

" STRUCTURAL CONSULTANT | :
Mfs SMS ENGINEERING CONSULTANTS

NEW DELHI -

SOIL CONSULTANT

" SANGUINE CONSULTANTS

“NEW DELHI-110019.
- PH:011-26052881.

RZ-456/13, 3 FLOOR, TUGHLAKABAD EXTENSION,
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REPORT ON
SOIL INVESTIGATION
FOR THE FOUNDATIONS OF PROPOSED
SELF SUPPORTING TOWER
AT
DOORDARSHAN MAINTAINANCE CENTRE,
PATHANKOT
IN PUNJAB.

SUBMITTED TO
M/s GENERAL MERCANTILE INDUSTRIES

6/6, SHANTI NIKETAN
NEW DELHI
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1.0

INTRODUCTION

PRASAR BHARTI is planning to install a LPT Self supporting
tower at Doordarshan Maintainance Centre, Pathankot in
Punjab. For a detailed design & engineering of proposed tower, the
work of sub-soil investigation has been awarded to M/s Sanguine
Consultants, New Dethi, The Structural consuliant of entire project

is M/s SM5S Engineering Consultants, New Delhi.

The report presents the compiled data of test results of geotechnical
investigation. The observed data of field investigations and
laboratory tests are presented .and uses 10 access the nature of
subsoil strata and to evaluate the soil parameters required for the

detailed design and engineering of proposed micro-wave tower.

SITE

The site is located at Doordarshan Maintainance Cenlre,
Pathankot in Punjab & is developed, levelled and drained. The
informations & recommendations are given with respect to existing

ground level at particular points rather than the reference level.,

= 01-30
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2.0 SCOPE OF WORK

In order to establish the sub-soil characteristics at the area marked
for installation of self supporting tower, the entire investigation
program had been divided into field and laboratory tests leading to

preparation of comprehensive report on the recommendations of

foundation.
As mentioned within the framework of this job contract, the field
inve-stigatiqns comprised of the following :-

a) Boring of one borehole of 150mm dia. upto the depth of

10m or refusal whichever encountered earlier.

b) Collection of representative disturbed and undisturbed soil
samples, 100mm in diameter, from the exploratory bore
holes for detailed laboratory analysis.

c) Carrying out standard penetration tests as per 18:2131 —
1981 in each bore hole and subsequently preparation of

penetration charts .depth-wise for each bore hole.

The laboratory tests part of this job contract comprised of the
following:-
i) Grain size analysis |
ii) Liquid limit & plastic limit,
i)  Specific gravity
iv)  Natural moisture content
ix)  Bulk density & dry density
X} Direct shear test
vi) Triaxial shear tests in unconsolidated

undrained condition

~02 ~31
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FIELD INVESTIGATION METHODOLOGY

DRILLING OF BOREHOLE
Borchole of 150mm diameter was drilled by using auger method

upto the depth of 10.0m as per 1S:1892 at proposed site location.
The details of the soil type, type of sample collected and SPT *N’-

value are shown in Table-01.

COLLECTION OF UNDISTURBED SOIL  SAMPLES
Undisturbed soil samples have been collected from each boreholes
at interval of 3.0m in thin wall sampling tubes of 45cm long with
area ratio less than of 10%. All undisturbed soil samples were
collected by open drive tube sampler as per IS:2132 and the tube so
recovered with samples, after removal of lcose disturbed soil, were
sealed by wax {rom both end to protect against the loss of mojsture.
After sealing, the sampling tubes were marked for testing of sample

for various parameters.

STANDARD PENETRAION TEST

Standard Penetration tests have been conducted as per 1S:2131 in
the borehole at interval of 1.50m or at the change of strata,
whichever encountered earlier. The penetration resistance (SPT) is
expressed as number of blows required for 30 cm. On a rigid stec!
head and standard “A™ rod attachment. Also seating number of
blows of 150mm were recorded before recording actual SPT ‘N’ for
30 cm penetration. On removal of sampler, the soil entrapped in the
sampler is taken out and the representative disturbed soil sample is
preserved in polythene bags to avoid any loss of fines and marked

for identification.

~83

.'-tt.-/-(StructuraIhealthanalysis) (Computer No. 305595)
'AS‘.IW-'AV, ADE (RKS-1), ADE, Zonal Office(NZ), AIR & DD, New Delhi on 24/09/2025 04:55 PM




. 148pa0a,2025/Tr. Design Section - DG DD .

!.
1

R

40 LABORATORY TESTING

1. The laboratory test was carried out afler the completion of
field work & sufficient number of samples have reached the

laboratory.

2. All samples brought from field, whether disturbed or
undisturbed was extracted/prepared and examined by
competent technical personnel, and the test was carried out
as per the procedures laid out in the latest edition of the

relevant LS, Codes.
The following laboratory test has been carried out

i) Grain size analysis

it) Liquid limit & plastic limit.
iii} Specific gravity

1v) Natural moisture content
vii)  Bulk density & dry density

viii)  Drained direct shear test

All the above tests were conducted as per the provisions laid down
in the relevant IS Code of practice. The test results for all the

samples tested have been tabulated in proper format as shown in
Table No.01.
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LITHOLOGY

One borehole, drlled down to a depth of 10.0m reveals that the
entire stratum consists of two Lithounits (layesr), namely Lithounit-

X and Lithounit-Y.

LITHOUNIT-X

Lithoumt-X is filled up soil (sandy silt with brick pieces) starting

from GL to 6.0m depth of boring.

LITHOUNIT-Y

Lithounit-Y 1s light brown filled up soil (silty sand with brick

pieces) starting from 6.0m to the depth of boring.

FOUNDATION ANALYSIS AND DISCUSSIONS

One borehale drilled down to a depth of 10.0m and disturbed/
undisturbed soil samples have been collected for laboratory testing.
Standard Penetration Tests have been carried out as per LS. standard.
On the field investigation data, it is found that soil is loose to

medium dense in nature..

GENERAL

A suitable foundation for any structure should satisfy two basic
criteria. Firstly, the soils should have adequate shear strength to
support the superimposed loads so that there is an adequate safety
factors against the bearing capacity. Secondly, the scttlement of the
soils should be within the tolerable limits for the structure. The net
allowable bearing pressure on the foundations should be taken as

the lower of the two values dbtained from these two criteria.
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- FOUNDATIONS TYPE

In general, light 1o medium loaded structure may becar an open
shallow footings. Heavily loaded structure may bear on raft

toundation.

ALTERNATIVE FOUNDATION SCHEMES

Considering the filled up strata up to depth of boring, no foundation
is recommended.




7.0 CONCLUSIONS AND RECOMMENDATIONS

Based on ficld and laboratory investipations, {ollowing
recommendations can be made :

1. As per ficld data & lab. results, the enlire strawum consists of
two Lithounits (layers). Detail is shown in article 5.0.
2. Based upon SPT value & density, the soil strata is found loose

to medium dense in nature.

3. Since filled up soil is observed up to 10m depth, so foundation
can not be recommended.

4. Furthe soil investigation of deeper borehole is recommended for

any foundation scheme.

5. Water level was not encountered during the field investigation.

For SANGUINE CONSULTANTS

M.K.SINGH.
M.E.(Geotech)
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INTRODUCTTON

PRASAIR BHARTI is planning to install a LPT Self supporting
tower at Doordarshan Maintainance Centre, Basti in U.P. For a
detailed design & cengincering of propesed tower, the work of sub-
soil investigation has been awarded to M/s Sanguine Consultants,
New Delhi, The Structural consultant of entire project is M/s SMS

Engineering Consultants, New Delhl.

The report presents the compiled data of test results of geotechnical
investigation. The observed data of field investigations and
laboratory tests are presenied and uses to access the nature of
subsoil strata and to evaluate tﬁe soil parameters required for the

detailed design and engincering of proposed micro-wave tower.

SITE

A

The site is located at Doordarshan Maintainance Centre, Basti in
U.P. & is developed, levelled and drained. The informations &
recommendations are given with respect to existing ground level at

particular points rather than the reference level.

—0\ -
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i 2.0 SCOPE OF WORK
; fn order to estublish the sub-soil characteristics at the area marked
I for instaltation of selt’ supporting tower, the entire investigation -
l program had been divided into field and laboratory tests leading to
] preparation of comprehensive report on the recommendations of
f foundation.
i As mentioned within the framework of this job contract, the field
:
1 investigations comprised of the following :-
F a) Boring of one borehole of 150mm dia. upto the depth of

10m or refusal whichever encountered earlier.

b) Collection of representative disturbed and undisturbed soil
samples, 100mm in diameter, from the exploratory.bore
holes for detailed labor'afory analysis.

<) Canying out sfandard penetration tests as per IS:2131 -
1981 in each bore hole and subsequently preparation of

penetration charts depth-wise for each bore hole.

The laboratory tests part of this job contract comprised of the
following:- |

i) Grain size analysis

ii) Liquid limit & plastic limit.
i)  Specific gravity

iv) Natural moisture content
v) Bulk density & dry density
vi)  Direct shear test

vii)  Traxial shear tests in unconsolidated

undrained condition

.-—-blfﬂ I
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FIKLD INVESTIGATION METHODOLOGY

DRILLING OF BOREITOLE
Borehole ol 150mm diameter was drilled by using shell and auger

method upto the depth of 10.0m as per 1S:1892 at proposed site
location. ‘The details of the soil type, type of sample collected and

SPT ‘N’-value are shown in Table-01.

COLLECTION OF UNDISTURBED SOIL. SAMPLES
Undisturbed soil samples have been collected from each horeholes
at interval of 3.0m in thin wall sampling wbes of 45cm long with
area ratio less than of 10%. All undisturbed soil samples were
collected by open drive tube sampler as per 1S:2132 and the tube so
recovered with samples, after removal of loose disturbed soil, were
sealed by wax from both end to protect against the loss of moisture.
After sealing, the sampling tubes were marked for testing of sample

for various parameters.

STANDARD PENETRAION TEST

Standard Penetration tests have been conducted as per 1S:2131 in
the borehole at interval of 1.50m or at the change of strata,
whichever encountered earlier. The penetration resistance (SPT) is
expressed as -number of blows required for 30 cm. On a rigid steel
head and standard “A” rod attag:hmcnt. Also seating number of
blows of 150mm were recorded before recording actual SPT ‘N’ for
30 cm penetration. On removal of sampler, the soil entrapped in the
sampler is taken out and the representative disturbed soil sample is
preserved in polythene bags to avoid any loss of fines and marked

for identification.

0% -
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4.0 LABORATORY TESTING

laboratory.

vii)

Table No.C1.

I The laburatory test was carried out after the completion of

ficld work & sufficient number of samples have reached the

2. All samples brought from field, whether disturbed or
undisturbed was extracted/prepared and examined by
competent technical personnel, and the test was carried out
as per the procedures laid out in the latest edition of the

relevant LS. Codes.

The following laboratory test has been carried out

Grain size analysis

Liquid limit & plastic limit.
Specific gravity

Natural moisture content
Bulk density & dry density
Traxial shear tests in unconsolidated

undrained condition

Consolidation test

All the above tests were conducted as per the provisions laid down
in the relevant 1S Code of practice. The test results for all the

samples tested have been tabulated in proper format as shown in

—0OA a5
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6.0

LITHOLOGY

One borehole, drilled dowint to a depth of 10.0m reveals that the
entire stratum consists ol two Lithounits (layesr), namely Lithounit-

X and Lithouni-Y.

LITHOUNIT-X

Lithounit-X is light brown clayey silt with/without gravels starting
from GL to 2.80m and from 5.0m to 10m depth of boring.
Atterbergs® limit shows that this lithounit is M1 indicating mediﬁm—
plastic in nature. Standard penetration test conducted in the
boreholes indicate that the strafa is stiff to very stiff in nature.

Specific gravity of soil particles is found to be 2.68 to 2.69.

LITHOUNIT-Y

Lithounit-Y is light brown silty sand starting from 2.80m to 5.0m
depth of boring. Soil classification shows that this lithounit is SM
indicating non-plastic in nature. Standard penetration test conducted

in the boreholes indicate that the strata is medium dense in nature.

FOUNDATION ANALYSIS AND DISCUSSIONS

One borehole dritled down to.a depth of 10.0m and disturbed/
undisturbed soil samples have becﬁ collected for laboratory testing.
Standard Penetration Tests have been carried out as per LS.
standard. On the field investigation data, it is found that soil is stiff
to medium dense to very stiff in nature. Shallow foundation is

suggesied,

— T -
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GENEFRAL

A sutible foumsdation {or any structure should sausfy two basic
criteria. Piestly, the soils should have adequate shear strength to
support the superimposed loads so that there is an adequate safety
factors against the bearing capacity. Secondly, the settlement of the
soils should be within the tolerable limits for the structure. The net
allowable bearing pressure on the foundations should be taken as

the lower of the two values obtained from these two criteria,

FOUNDATIONS TYPE

In general, light 10 medium loaded structure may bear an open
shallow footings. Heavily loaded structure may bear on rafi

foundation.

ALTERNATIVE FOUNDATION SCHEMES

Considering the above nature of soils, site conditions & load
coming through microwave tower, we suggest the Isolated/Raft
foundation at 3.0m depth.

Detailed recommendation of this scheme is given in the following
sections. The designer may select the appropriate foundation
scheme based on the loading condition, economic consideration &

ease of construction.

ISOLATED SQAURE FOOTING

Square footings are feasible foundation schemes. Bearing capacity
analysis for the shallow square footings is in accordance with IS
6403-1981. Since water table is encountered at 4.25m depth during
boring, so the effects of water table has been taken into account. A

safcly factor of three has been considered in the analysis as per IS
1904,

-0k —
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641 SHEAR CONSIDERATION
As perBeod0t 198 the et ultimate bearing capacity can be
caleatnted

qu - 23CNe' Sed ik g (NG 1) Sqdq iq + 0.5 Br Nr' Srdr ir W!
At 3.0 m, Depthy

C = SOTM g 5, ¢ 3.35% Ne' = 6.04, Nq' = 1.382, Nr' = 0.30) 5,
= L7 TMY, Se=.3, Sg=1.2, $r=0.8 , w=0.5, FOS = 3.
Qu=2/3x5x6.041 341,71 x3x0.382x1.240 5Bx1.71x0.301 50.8x0.5
=28.52 40,103 3
for 3mx3m -qa =9.60 T/M?
dmx4m  -qa =9.64 T/M*
Smx5m  -qa =9.67 T/M?
6mx6m -qa =9.71 T/M?
8mx8m -qa =9.78 T/M?

6.42 SETTLEMENT CONSIDERATION

Net safe bearing capacity on settiement criteria is calculated as per
IS: 8009(PART-1) ~1976. For computation of foundation settlement
in average lower bound corrected N value has been used, A
tolerable total settlement of 25mm has been considered as per.
IS:1904. The following table present recommended value for
different sizes at 3.0m depth of footing.

ISOLATED FOOTING
NET SAFE BEARING CAPACITY IN T/M2
DEPTH [ 3MX3M | 4MX4M | SMX5M
3.00m 5.0 5.0 5.0

RAFT FOUNDATION
NET SAFE BEARING CAPACITY IN T/M2
DEPTH | 6MX6M SMX8M

3.00m 5.50 ~5.50

O -
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CONCLUSTONS AND RECOMMENDATIONS

Based  on field  wnd  laboratory  investigations, following
rccommmendistions can be made :

. As per ficld data & lab. results, the entire stratum consists of
two Lithounits (layers). Detail is shown in article 5.0.

2. Based upon SPT value & density, the soil strata is found stiff to
medium dense to very stiff in nature.

3. The net safe bearing capacity at 3.0m depth of foundation may
be taken as given:

ISOLATED FOOTING
NET SAFE BEARING CAPACITY IN T/M2

DEPTH | 3MX3M | 4MX4M SMXSM
3.0m 3.0 5.0 5.0

RAFT FOUNDATION :
NET SAFE BEARING CAPACITY IN T/M2

DEPTH | 6MXéM TMXTM
3.0m 5.50 5.50

4. The angle of repose & Bulk density should be taken as 20
degree & 1.71 gm/cc respectively for design purposes.

5. Water level was encountered at 4.25m depth during the field
investigation which may rise/fall with climatic condition.

6. The stability/capacity of the foundation against uplift action
must be checked & the sizeftype of foundations shall

accordingly be modified.

For SANGUINE CONSULTANTS

W

MKSINGH.
M.E(Geotech)
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1.0 INTRODUCTION

PRASAR BHARTI is planning to install a LPT Self supporting
tower at Doordarshan Maintainance Centre, Behraich in U.P.
For a detailed design & engineering of proposed tower, the work of '
sub-soil investigation has been  awarded to M/s Sanguine :
Consultants, New Delhi, The Structural consultant of entire project l

is M/s SMS Engineering Consultants, New Delhi.

The report presents the compiled data of test results of geotechnical
investigation. The observed data of field investigations and

laboratory tests are presented and uses to access the nature of

subsoil strata and to evaluate the soil parameters required for the

detailed design and engineering of proposed micro-wave tower.

SITE

The site is located at Doordarshan Maintainance Centre,
Behraich in UP. & is developed, levelled and drained. The
informations & recommendations are given with respect to existing

ground level at particular points rather than the reference level.
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2.0 SCOPIE OF WORK

foundation.

following:-

it)

vii)

Triaxial

In order to establish the sub-soll characteristics at the area marked
for installation of self supporting tower, the entire investigation
program had been divided into field and laboratory tests leading to

preparation of comprehensive report on the recommendations of

As mentioned within the framework of this job contract, the field
investigations comprised of the foilbwling - |

a) Boring of one borehole of 150mm dia. upto the depth of

10m or refusal whichever encountered earlier.

b) Collection of représentative disturbed and undisturbed soil
samples, 100mm in diameter, from the exploratory bore
holes for detailed laboratory analysis.

¢) Carrying out standard penetration tests as per [S:2131 —
1981 in each bore hole and subsequently preparation of

penetration charts depth-wise for each boze hole.

The laboratory tests part of this job contract comprised of the

Grain size analysis
Liquid limit & plastic limit.
Specific gravity

Natural moisture content
Bulk densilty & dry‘density
Dircet shear test

shear tests

in  unconsolidated

undrained condition

0Pl
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3.0

3.1

3.2

3.3

FILLD INVESTIGATION METHODOLOGY

DRILLING OF BOREHOLE
Borchole of 150mm diameter was drilled by using auger method

upto the depth of 10.0m as per 15:1892 at proposcd site location.
The details of the soil type, type of sample collected and SPT “N°-

value are shown in Table-01.

COLLECTION OF UNDISTURBED SOIL SAMPLES
Undisturbed soil samples have been collected from each boreholes
at interval of 3.0m in thin wall sampling tubes of 45cm long with
area ratio less than of 10%. All undisturbed soil samples were
collected by open drive tube sampler as per 1S:2132 and the tube so
recovered with samples, after removal of loose disturbed soil, were
sealed by wax from both end to protect against the loss of moisture.
After sealing, the sampling tubes were marked for testing of sample

for various parameters.

STANDARD PENETRAION TEST

Standard Penetration tests have been conducted as per 1S:2131 in
the borehole at interval of 1.50m or at the change of strata,
whichever encountered earlier. The penetration resistance (SPT) is
expressed as number of blows required for 30 cm. On a rigid steel
head and standard “A” rod attachment. Also séating number of
blows of 150mm were recorded before recording actual SPT ‘N for
30em peﬁetration. On removal of sampler, the soil entrapped in the
sampler is taken out and the representative disturbed soil sample is
preserved in polythene bags to avoid any loss of fines and marked

for identification.
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4.0 LABORATORY TESTING

1 The laboratory test was carried out after the completion of
field work & sufficient number of samples have reached the

laboratory.

2. All samples brought from field, whether disturbed or
undisturbed was extracted/prepared and examined by
competent technical 'personncl, and the test was carried out
as per the procedures laid out in the latest edition of the

relevant .S, Codes.
The following laboratory test has been carried out

i) Grain size analysis

i1) Liquid limit & plastic limit.
m)  Specific gravity

iv) Natural moisture content

v) Bulk density & dry density

vi) Drained direct shear test

All the above tests were conducted as per the provisions laid down
in the relevant IS Code of practice. The test results for all the

‘samples tested have been -tabulated in proper format as shown in
Table No.01.

—OA ~
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LITRHOLOGY

One borehole, drilled down 1o a depth of 10.0m reveals that the
entire  stratum  consists of three Lithounits (layesr), namely

Lithounit-X, Lithounit-Y and Lithounit-7.

LITHOUNIT-X

Lithounit-X is filled up soil starting from GL to 2.30m depth of
boring.

LITHOUNIT-Y |

Lithounit-Y is light brown silty sand starting from 2.50m to 3.25m
depth of boring. This lithounit is SM indicating non-plastic in
nature. Standard penetration test conducted in the boreholes indicate.
that the strata is medium in nature. Specific gravity of éoil particles
is found to be 2.62.

LITHOUNIT-Z

Lithounit-Z is light brown sand-starting from 3.25m to 10.0m depth .
of boring. Soil classification shows that this lithounit is SP-SM/SP
indicating non-plastic in nature. Standard penetration test conducted
in the boreholes indicate that the strata is medium dense in nature.

Specific gravity of soil particles is found to be 2.63.

60 FOUNDATION ANALYSIS AND DISCUSSIONS

One borehole drilled down to a depth of 10.0m and disturbed/
undisturbed soil samples have been collected for laboratory testing,
Standard Penetration Tests have been carried out as per LS. standard.

On the ficld investigation data, it is found that soil is medium dense

in nature. Shallow foundation is suggested.

— 05 60
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6.2

6.3

6.4

GENERAL

A suitable foundation for any structure should satisfy nwo basic
criteria. Firstly, the soils should have adequate shear swength 1o
support the supcrilmposcd loads so that there is an adequate safety
factors against the bearing capacity. Secondly, the settlement of the
soils should be within the tolerable limits for the structure. The net
allowable bearing pressure on the foundations should be taken as

the lower of the two values obtained from these two criteria.

FOUNDATIONS TYPE

In general, light to medium loaded structure may bear an open
shallow footings. Heavily loaded structure may bear on raft

foundation,

ALTERNATIVE FOUNDATION SCHEMES

Considering the above nature of soils, site conditions & load
coming through microwave tower, we suggest the Isolated/Raft
foundation at 3.0m depth.

Detailed recommendaticn of this scheme is given in the following
sections. The designer may select the appropriate foundation
scheme based on the loading condition, economic consideration &

ease of construction.

ISOLATED SQAURE FOOTING

Square foolings are feasible foundation schemes. Bearing capacity
analysis for the shallow square footings is in accordance with IS
6403-1981. Since water table is not encountered during boring, so
the effects of water table has not been taken into account. A safety

factor of three has been considered in the analysis as per IS 1904,

—o% -
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6.4.1
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SHEAR CONSIDERATION

As per [5:0403 1981 1he net ulumate bearing capacity can be

caleulated as:
qu = 2/3CNe¢! Sed. i+ q (Ng'~1) Sqdgiq+ 0.5 Br Nr' Srdrir W'
At 3.0 m. Depth

for

C =0.0T/M, $=30° ¢'=21° Ng' = 7.252, Nr' = 6.50,
r=1.68 T/M3, Sc=1.3, Sq=12.5r=0.8, F.0.8=3
Qu = 1.68x0.5x6.252x1.2 + 0.5Bx1.68x6.50x0.8x 1
=630+4.378B
3mx3m  -qa =647 T/M?
dmxdm - qa =7.92 T/M?
SmxSm -qa =9.38 T/M*
6mx6m  -qa =10.84 T/M’
8mx8m -qa =13.75 T/M>

6.4.2 SETTLEMENT CONSIDERATION

Net safe bearing capacity on settiement criteria is calculated as per
IS: 8009(PART-1) —1976. For computation of foundation settlement
in average lower bound corrected N value has been used. A
tolerable total settlement of 25mm has been considered as per
1S:1904, The follouﬁng table present recommended wvalue for

different sizes at 3.0m depth of footing.

ISOLATED FOOTING ,
NET SAFE BEARING CAPACITY IN T/M?2
DEPTH [ 3MX3M | 4MXAM | 5MX5M
3.00m 6.00 6.00 6.00
RAFT FOUNDATION

NET SAFE BEARING CAPACITY IN T/M2

DEPTH { 6MX6M SMX8M

3.00m 9.00 9.00

n

—. 0?“62
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CONCLUSIONS AND RECOMMENDATIONS

Based on field and laboratory investipations, [ollowing
recommendations can be made :

1. As per field data & lab. results, the entire stratum consists of
two Lithounits (layers). Detail is shown in article 5.0.

2. Based upon SPT value & density, the soil strata is found
medium dense in nature.

3. The net safe bearing capacity at 3.0m depth of foundation. may
be taken as given:

ISOLATED FOOTING
NET SAFE BEARING CAPACITY IN T/M2

DEPTH | 3MX3M 4MX4M SMXSM
3.00m 6.00 6.00 6.00

RAFT FOUNDATION
NET SAFE BEARING CAPACITY IN T/M2

DEPTH | 6MX6M TMXTM
3.00m 9.00 9.00

4, The angle of repose & Bulk density should be taken as 15
degree & 1.68 gm/cc respectively for design purposes.

5. Water level was not encountered during the field investigation.

6. The stability/capacity of the foundation against uplift action
must be checked & the size/type of foundations shall

accordingly be modified.

For SANGUINE CONSULTANTS

W
M.K.SINGH.
M.E.(Geotech)
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INTRODUCTION

PRASAR BHARTI is planning to wstall a LPT Self supporting
tower at Akbarpur in U.P. For a detailed design & engineering of
proposed tower, the work of sub-soil investigation has been
awarded to M/s Sanguine Consultants, New Delhi, The Structural

consultant of entire project is M/s SMS Engineering Consultants,

~ New Delhi.

The report presents the compiled data of test resuls of geotechnical
mvestigation. The observed data of field investigations and
laboratory tests are presented and uses to access the nature of
subsoil strata and to evaluate the soil parameters required for the

detailed design and engineering of proposed micro-wave tower.

SITE

The site is located at Akbarpur in U.P. & is developed, levelled and
drained. The informations & recommendations are given with

respect to existing ground level at particular points rather than the

reference level.
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20 SCOPE OF WORK
In order to establish the sub-soil characteristics at the arca marked
for installation of self supporting tower, the entire investigation
N program had been divided into field and laboratory tests leading to
i preparation of comprehensive report on the recommendations of
foundation. -
As mentioned within the framework of this job contract, the field
" investigations comprised of the following :-
) a) Boring of one borehole of 150mm dia. upto the depth of
10m or refusal whichever encountered earlier. .
F ' b) Collection of representative disturbed and undisturbed soil
' samples, 100mm in diameter, from the exploratory bore
[ | ' holes for detailed laboratory analysis.
] ¢) Carrying out standard penetration tests as per 1S8:2131 -
* 1981 in each bore hole and subsequently preparation of
:' penetration charts depth-wise for each bore hole.
The laboratory tests part of this job contract comprised of the
i following:-
E 1) Grain size analysis
P 1) Liquid limit & plastic limit.
! i)  Specific gravity
? iv) Natural moisture content
E v} Bulk .density & dry density
E vi) Direct shear test |
t vii)  Triaxial shear tests in unconsolidated
!: undrained condition |
3
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FIELD INVESTIGATION METHODOLOGY

DRILLING OF BOREHOLE
Borehole of 150mm diameler was drilled by using shell and auger

method upto the depth of 10.0m as per I1S$:1892 at proposed sile
location. The details of the soil type, type of sample collected and

SPT “N’-value are shown in Table-01.

COLLECTION OF UNDISTURBED SOIL SAMPLES
Undisturbed soil samples have been collected from each boreholes
at interval of 3.0m in thin wall sampling tubes of 45¢m fong with

area ratio less than of 10%. All undisturbed soil samples were

collected by open drive tube sampler as per 1$:2132 and the tube so

recovered with samples, after réemoval of loose disturbed soil, were
sealed by wax from both end to pretect against the loss of moisture.
After sealing, the sampling tubes were marked for testing of sample

for various parameters.

STANDARD PENETRAION TEST

Standard Penetration tests have been conducted as per 1S:2131 in
the borehole at interval of 1.50m or at the change of strata,
whichever encountered earlier. The penetration resistance (SPT) is
expressed as number of blows required for 30 em. On a rigid steel
head and standard “A” rod attachment. Also Seating number of
blows of ISOmfn were recorded before recording actual SPT *N” for
30 cm penetration. On removal of sampler, the soil entrapped in the
sampler is taken out and the representative disturbed sotl sample is
preserved in polythene bags to avoid any loss of fines and marked

for identification.

02,
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' 4.0 LABORATORY TESTING
; o |
1. The laboratory test was carried out after the completion of
} field work & sufficient number of samples have reached the
’ laboratory.
2. All samples brought from field, whether disturbed or

undisturbed was extracted/prepared and examined by i
competent technical personnel, and the test was carried out
as per the procedures laid out in the latest edition of the

relevant LS, Codes.
The following laboratory test has been carried out

i) Grain size analysis

i) Liquid limit & plastic limit.

iif)  .Specific gravity

iv) Natural moisture content

v) Bulk density & dry density

vi) . Drained direct shear tests |

vit) Triaxial shear tests in  unconsolidated

undrained condition

All the above tests were conducted as per the provisions Jaid down
in the relevant IS Code of practice. The test resulls for all the
samples tested have been tabulated in proper format as shown in

Table No.01.

S
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LITHOLOGY

One borehole, drilled down to a depth of 10.0m reveals that the
entire stratum consists of two Lithounits (layesr), namely Lithounit-

X and Lithounit-Y.

LITHOUNIT-X

Lithounit-X 1s light brown clayey silt with gravels starting from
GL to 4.0m depth of boring. Atferbergs’ limit shows that this
lithounit 1s MI indicating medium-plastic in natwe. Standard
penetration test conducted in the boreholes indicate that the strata is
very stiff in natiire. Specific gravity of soil particles is found to be
2.69.

LITHOUNIT-Y

Lithounit-Y is light brown silty sand starting from 4.0m 1o the
depth of boring. Soil classification shows that this lithounit is SM
indicating non-plastic in nature. Standard penetration test conducted
in the boreholes indicate that the strata is medium dense in nature,

Specific gravity of soil particles is found to be 2.64.

FOUNDATION ANALYSIS AND DISCUSSIONS

One borehole drilled down to a depth of 10.0m and disturbed/
undisturbed soil samples have been collected. for laboratory testing,
Standard Penetration Tests have been cartied out as per LS,
standard. On the field investigation data, it is found that soil is very

stiff to medium dense in nature. Shallow foundation is suggested.

—bE —
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6.1

6.2

6.3

6.4

GENERAL

A suitable foundation for any structure should sausfy two basic
criteria. Firstly, the soils should have adequate shear strength to
support the superimposed loads so that there is an adequate safety
factors against the bearing capacity. Secondly, the settlement of the
soils should be within the tolerable limits for the structure. The net
allowable bearing pressure on the foundations should be taken as

the lower of the two values obtained from these two criteria,

FOUNDATIONS TYPE

In general, light to medium loaded structure may bear an open
shallow footings. Heavily loaded structure may bear on raft

foundation.

ALTERNATIVE FOUNDATION SCHEMES

Considering the above nature of soils, sife conditions & load
coming through microwave tower, we suggest the Isolated/Rail
foundation at 3.0m depth. _

Detailed recommendation of this scheme is given in the following
sections. The designer may select the appropriate foundation
scheme based on the loading condition, economic consideration &

ease of construction.

ISOLATED SQAURE FOOTING

Square footings arc feasible foundation schemes. Bearing capacily
analysis for the shallow square {ootings is in accordance with IS
6403-1981. Sinice water table is encounlered at 4.0m- during boring,
so the effects of water table has been taken into account. A safety

{actor of three has been considered tn the analysis as per 1S 1904,

.,9& -
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6.4.1 SHEAR CONSIDERATION
As per 15:6403 —-1981 the net ultimate bearing capacity can be
calculated as:
qu = 2/3CNc' Sed, i+ q (Ng'~1) Sq dqiq+ 0.5 Br Nr' Srdrir W'
At. 3.0 m. Depth
C =5.0T/M% $=6° ¢'=4°, Ne' = 6.22, Ng' = 1.456, Nr' = 0.36,

r=1.73 T/M3, Sc=1.3, Sq=1.2, Sr=0.8 , FOS = 3.
Qu= 2/3x5.0x6.04x1.3 + 1.73x 3.0x0.456x1.2 + 0.5Bx1.73x0.36x0.8x0.5
=20.01 +0.125B

for 3mx3m -qa = 9.79 T/M?

984 T/M?

SmxSm-qa =9.87 TM?

6mx6ém -qa =9.92 T/M*

8mx8m-qa = 10.00 T/M

1

4mx4m - qa

6.4.2 SETTLEMENT CONSIDERATION

Net safg bearing capacity on settlément criteria is calculated as per
IS: 8009(PART-1) -1976. For computation of foundation settlement
in average lower bound corrected N value has been used. A
tolerable total settlement of 25mm has been considered as per
IS:1904. The following table present recommended wvalue for
different sizes at 3.0m depth of footing.

ISOLATED FOOTING
NET SAFE BEARING CAPACITY IN T/M2
DEPTH | 3IMX3M AMX4AM SMX5M

3.00m 5.25 5.25 3.25

:
?.
5
»
y
3
b
4
_s
1.
>
,
_9
>
s
a
a
>
'
,

RAFT FOUNDATION
NET SAFE BEARING CAPACITY IN T/M2

DEPTH | 6MX6M SMXEM
3.00m 6.50 6.50

— 03~
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CONCLUSIONS AND RECOMMENDATIONS

Based on ficld and laboratory investigations, following

recormmendations can be made :

1. As per lield data & lab. results, the entire stratum consists of

two Lithounits (layers). Detail is shown in article 5.0,

2. Based upon SPT value & density, the soil strata is found very
stiff to medium dense in nature,

3. The net safe bearing capacity at 3.0m depth of foundation may
be taken as given :

ISOLATED FOOTING
NET SAFE BEARING CAPACITY IN T/M2

DEPTH | 3MX3M 4AMX4AM SMX5M
3.00m 5.25 -5.25 5.25

RAFT FOUNDATION
NET SAFE BEARING CAPACITY IN T/M2

DEPTH | 6MXéM SMX8M
3.00m 6.50 6.50

4. The angle of repose & Bulk density should be taken as 22
degree & 1.73 gm/cc respectively for design purposes.

5. Water level was encountered at 4.0m depth during the fickd
investigation work which may rise/fall with climatic condition.

6. The stability/capacity of the foundation agéinst uphit action
must be checked & the sizeftype of foundations shall

accordingly be modified.

For SANGUINE CONSULTANTS

W

M.K.SINGH.
M.E.(Geotecl)
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