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PART -

1.0 Scope: This document contains the generic requirements of 40, -30 and 20 meter
towers for Cellular systems. The tower shall be three/fourlegged-three/four legged
angular/tubular/hybrid and able to support antennas as given below:

n The 40 and 30m tower shall be able to support the loading of the antennas as
given below:
(a) 6-Nes—ofpanelantennaforWllsystemsattopplatform; OR 6 nos. of panel
antennas for GSM and equivalent systems at 9.5m below the top platform.
(a)

(b) 3 Nos. of 0.6 diameter microwave solid dish antennas at a platform-6m-

b

The Antennae as specified by Purchaser

OR
The Effective Projected Area (EPA) of Tower with Payload and peripheral
accessories as specified by Purchaser.

g

(1) The 20 m tower shall be able to support the loading of the antenna as given
below:

(a) 6 Nos o panel antennas for GSM/WLL systems at top platform
(b) 3 Nos. of 0.6m diameter microwave solid dish antenna at a platform 5m
below top platform

o)

The Antennae as specified by Purchaser
OR

(c). The Effective Projected Area (EPA) of Tower with Payload and peripheral
accessories as specified by Purchaser

The tower design is considered to be safe in all seismic zones (2 to5) with the condition
that Wind/cyclone and earthquake do not occur simultaneously.

PART 2

2.0 FUNCTION AND TECHNICAL REQUIRMENTS:

2.1 Type of tower : Three/four legged, square-basetowerwith-

21 angular/tTubular/hybrid+—
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construction. The square top will be of 1300 mm



sides and the square base as given below:

Design consultant will come up most optimized
top example base width of towers (base width of

tower varies as per wind speed).
Fewer— Pasa
20— AEOOmen
30m——»3498mm
22 L0
2.2 Height of towers : 40, 30 and 20 meters with 5 meter truncation. The 40 _
m tower consists of

11-8 panels x 5m height and it shall be truncated
from the bottom to get 30m and 20 m towers.

2.3 Foundation : The Isolated, Raft and Strip type of foundation of the-__
towers has been
designed basically for three types-types of soils
namely, hard /rocky, medium and soft.




2.4

Material

super structure:

: . ity-25.200-KN/erP{rin)

Standard tower design shall accommodateien

standard soil types for foundations

No water table: 50, 75, 100 & 150 kPa.

Full water table: 50, 75, 100 & 150 kPa.

[Site specific foundation like plot constraints, pile

foundations as per geotechnical

recommendations.

’ I . ) oxi .
Fhodasepltossheuld-bogabonizodasscanrie-

: ¢ bedi
envirenment:-Base Plate & Anchor Bolts exposed to
Environment shall be galvanized. Remaining part of
anchor bolts should be painted with red oxide

coating.

Thet ) - s £ . .
RSPy o-censidoradteatorancoandastial
¢ . o) .

actualsitereguirements:Site specific foundations

like plot constrants, pile foundations as per

Geatechnical recommendation.

M20 concrete shall be used. High strength
Deformed steel bars of grade Fe415 conforming to
IS: 1786(20081985) shall be used. Bending of bars
shall be as per IS: 2502(1963). Guards against
corrosion & soil testing is a must before
foundation is cast.

2.4.1 Legs /Bracings



Foundation not in the scope of the tower supplier.
material is

Material : Aangular Tower: MS angles of grade ‘A’ as per IS:

2062 (20111999 and IS: 808 (20211989).Tubes used for
tower conformingirming to YST 240 or higher and ¥ST-

310 as perlS: 1161.

Finish : All Structural Steel is MSanglesare-notto-be hotdip
galvanished as per IS: 4759.
perdS-4759{1996) < | Formatted: Indent: Left: 4.44 cm, Space Before: 0 pt, Tab

stops: 6.98 cm, Left + 8.25 cm, Left

Zinc for galvanishing should conform to IS :
132252(1991) or IS : 209(1992).

2.4.2 Gusset/splice plates

Material : MS—pPlates of grade ‘A’ as per IS: 2062 (3999) shall
be used.

Finish : All the plates are to be hot dip galavanising as per



IS: 4759(1999).

Standard Zinc for galavanishing should conform to
IS: 132292(1991) or IS: 209(1992).
2.4.3 Nuts, Bolts & Washers

Material : For Angular Tower:
Nuts bolts of Grade 5.6 part-8{1192}-and plain

washers as per IS: 6610(1972) & spring washers of
type ‘B’ as per IS: 3063(3194) shall be used.

For Tubular Tower:

Bolts are of Grade 8.8, Mating Nuts of Grade 8
and plain washers matchingeeating to high
strength bolts.

Finish———: Nuts, Bolts and Washers are to be hot dip
galavanished as per IS: 1367.

2.5 Connection between : vertical legs and bracings shall be connected to
each other at site by gusset/splice plates with nuts,
bolts and washers as per design. A gusset /
connecting plate can be welded to tubular main

leg members The design of tower members and
joints is in accordance with the relevant provision
in BRS-deecument15:800(20071984). The
connection between main leg member and bracing

shall be bolted for angular sections. However,

provision of welding a gusset / connecting plate to

tubular main leg members can be kept for having

bolted connection with the bracing member for
flexibility in design

3.0 Arrangement for : Rack of running feeder cables from the rear
feeder cable rack of the antenna to the base of the tower shall be
provideds suitable supports shall be provided+ for
all the feeder cable runs at minimum 600mm each
. width of eaeh-total rack shall be 550mm.

4.0 Ladder : A ladder shall be provided internal/externally as per
manufacuter’s design for the entire

height of the tower. However purchaser or




procurer ereger may specify the requirement of
the ladder. Hoops and runners shall be provided
to ensure the safety of the persons climbing the
tower. Ladder width shall be min. 400mm.450-mm

< | Formatted: Right: 0.82 cm, Space Before: 2.25 pt, Line

=The diameter of safety hoops shall be_min.
spacing: Multiple 1.15 li
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5.0 platform

Working platform shall be provider at the different

levels for panel and microwave antennas.

The platform details are given in Annex-1.

6.0 Wind

velocity

6.0

Mechanical Requirements

6.1 The Ground Based

Tubular Tower (GBT) shall be

designed to withstand region-specific wind speeds

derived from IS 875 (Part-3):2015. The earlier practice of

applying a uniform 200 km/h design wind speed is

replaced with zone-wise values to ensure structural

optimisation and safety.

6.2 The design wind speed for different regions shall be as

given below(Hewever—Ppurchaser or Pprocurer shall may

specify the requirement)::
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*Equivalent km/h values corresponding to IS 875 (Part-3) wind-zone

classifications.

‘Wind loads on the tower shall be evaluated in accordance with IS

875 (Part 3): 2015. For determine the design wind velocity, the

structure shall be classified as per the risk categories specified in

IS 17740:2022, and the corresponding design life shall be adopted

as follows:

Table: Design Life as per Risk Category (IS 17740:2022 — Clause

7.3.7)

Category Design Life / Mean Probable
Design Life
Category Il 50 years

The basic wind speed, gust factor, shape factor, and

exposed area of antenna microwave dishes, mounts, ladder

cage, and cable trays shall be considered in the wind load

calculations. Design wind pressures shall be taken from IS

875 (Part 3) and applied to all structural components and

appurtenances.

6.3 The tower shall be capable of

withstanding wind loads, dead loads, and

antenna loads in accordance with IS
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7.0

8.0

Lighting
Arrestor

Aviation
Warning

17740:2022. Combined stresses shall

satisfy the limit-state design criteria and

partial safety factors specified in IS

17740:2022

6.4 The tower structure shall maintain

serviceability:
1. 0.5 degree at 75% of basic wind speed.

2. Limit State of deformations as per

mentioned-in IS: 17740:2022.

6.5 All tower joints, members, and

fasteners shall be designed to prevent

loosening under cyclic wind loading

conditions. Suitable vibration arresters or

damping provisions shall be incorporated

wherever required.

Lighting arrestor at the top of the tower [lighting rod made of
copper, with 12 mm dia and 600 mm length_as per IS: 613(2000)
with a spike on one end and threading on the other shall be
provided on the top of the tower .Tin coated copper from lower
end of the lighting rod to the lug with a hole provided at 0.5m
below the top of the tower

Fixing arrangement for twin type aviation warning light on
diagonally opposite sides at the top level will be provide.
(Screened PVC insulated twin copper wire of sixe 3/22 IS mark
with PVC conduit pipe IS mark to be provided by installer)

8.0 Safety Requirements

1.1 The Ground Based Tubular Tower (GBT) shall incorporate

all safety provisions necessary for protection of personnel,

<
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nearby structures, and telecom equipment during

installation, operation, and maintenance.

The tower shall be equipped with aviation obstruction lights

in accordance with the Directorate General of Civil Aviation
(DGCA) guidelines. Aviation lights shall be installed at

prescribed elevations and powered through a reliable

Each tower shall be fitted with an air terminal (lightning

finial) at the top, connected to down conductors and a

properly designed earthing system. The earthing network

shall comply with IS 3043, maintaining earth resistance

All metallic parts including tower legs, cable trays, mounts

and accessories shall be electrically bonded and connected

to the main earthing grid to eliminate potential differences

Ladders shall be equipped with safety hoops and/or

certified fall-arrest systems to ensure safe ascent and

A secure fenced enclosure with a lockable gate shall be

provided around the tower base to prevent unauthorised

access. The fencing height shall conform to site safety and

1.2 Aviation Safety:
supply with appropriate backup arrangements.
13 Lightning Protection:
values appropriate to site conditions.
14  Earthing and Bonding:
and ensure personnel safety.
1.5 Fall Protection:
descent during maintenance activities.
1.6 Fencing and Access Control:
operational requirements.
1.7 Warning and Identification:

The tower shall be painted in aviation red and white bands

or _as per DGCA visual marking norms. A durable

identification plate  showing tower type, height,




9.0 Antenna
mounting

10.0 Testing Requirements

manufacturer's name, and year of manufacture shall be

permanently fixed at the tower base.

Microwave antenna mounting pipe as per IS : 1161shall be of
100NB (114.3 mm) outer dia,) 4.5 mm thickness and medium
grade and 1.15 m in length with provision of mounting on the
slant sloped -as well as straight portion of the tower Component
details are given in the BOM.

For GSM antennas —Gl pipes as per IS: 1161 of n80

NB (88.9mm outer diameter, 4.05 mm thickness

and medium grade ) and 1.5 meter length shall be
provided. Component details are given in the BOM.

For CDMA antenna mounting : Gl Pipe as per IS:

1161 of 100NB (114.3 mm outer dia), 4.5 mm thickness and
medium grade and 1.5 m length. Components details are
given in the BOM.

.« [Formatted: Indent: Left: 0 cm

10.1 Destructive full scale testing of one prototype design to approve the design philosophies < (Formatted: Left

of proposed design.

All tower designs must shall be approved by SERC. Foundation designs certified by SERC

on generic foundations and site specific application of standard designs must be

approved by-Civil/Structural Engineer.Chartered-EngineerorProfession-Engineer.

10.2  The following minimum tests shall be conducted:

Iltem

Requirement

Structural validation

As per IS 17740 — Verification of design strength

and deflection limits

Galvanisation test

Zinc coating mass, thickness, and adhesion as per
IS 2629 /IS 2633, with measurements as per IS







10.36 Verticality : Fherestiealin ot verschall bey dthinthe male

The verticality limits are from transmission line

towers and international telecom standards.

The verticality of towers shall be within the limits
are given in IS: 5613 and IS: 12843.

(a) The tower shall not be out of vertical by more
than 1 in 360.

(b) The horizontal distance between the ventical
centre lines at any two elevations throughout the
height of structure shall not exceed 0.25%. of the
vertical distance between the two elevations of
latticed structure.

(c) Twist: The twist between any two elevations

throughout the height of the structure shall not

exceed 0.5 degrees in 3m. The maximum twist

over the structure height shall not exceed 5
degree.

11.0 Earthing : For earthing of the tower, 50x3 Gl strips should be
bonded to the tower legs at the termination of the
gusset plate of first joint and connected to ring
earth at the other end. Ring earthing material shall
be not be in the scope of the tower suppliers, (The
maximum value of earthing resistance shall be 2
ohm. For more details, please refer to BSNL T&D
circle E.I No. 1-001 on protection Earthing).



12.0 Welding

13.0 Marking

Welding if any, shall be done as per IS: 9595 (1996)
and test for quality of welding will be carried as
prescribed in the test schedule/test procedure.
Welding connection of base plate are as per IS 800:
20071984,

Manufacturing’s identity marking and item marking
shall be provided on each section by punching &
planning for enabling easy assembly and trace —
ability.

Smaller elements, on which complete marking
details are not practicable, shall be supplied in
suitable packing boxes and each box shall bear
clear marking details such as name of site. Height



14.0 Painting

15-0—Documentation

of tower and other details as given in the above
para . However part No./item No. shall be marked
on all tower elements.

The tower Supplied shall also provide the tower
components manufacturer’s identity/source.

A place indicating the manufacturer’s identity/year
of manufacturer the maximum load capacity of the
tower shall be supplied by the manufacturer for
display at the bottom of the tower.

The tower shall be coloured with alternate bands
of orange & while or red & white paint as per ICAO
recommendations. The Ready mixed paint, primer,
Enamel etc. used for tower painting, may be as per
the following IS codes:

(i) Is 2074(4992): Ready Mixed paint Air
Drying Red Oxide Zinc Chrome priming-
specification;

(ii) Is 2932(4993): Enamel, synthetic Exterior:
(a) Undercoating (b) Finishing —
specification

(iii) IS 2933(1975): Enamel exterior (a)
undercoating,(b) finishing;

The tower painting shall be done after tower
erection.

es of A

Technical literature in English with complete

layout, detailed construction diagram and

detailed block schematic wherecver applicable

shall be provided in hard copy. All aspects of

installation, operation, maintenance, trouble

shooting and replacement shall be covered in this

manual. Additionally, a soft copy /QR code on the
system in respect of technical literature shall also
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For easy access to the rear of antenna, platform to be provided as given below:

Sr. No. Tower Height Platform position

Remarks

1 40 Meter a) 37.5 meter (external )
b) 28.0 meter ( internal)
c) 32.5 meter (internal )

For panel antennas

For solid Dish antennas.

2 30 meter a) 27.5 meter (external )
b) 18.0 meter (internal )

c) 22.5 meter (internal)

For panel antennas
For solid Dish antennas.

3 20 meter a) 17.5 meter (external )

For panel antennas
b) 12.5 meter (internal) For solid Dish antennas.

Platform type and Quantity to be decided based on proposed tower type.

external platform required if tower top width accommodates ladder & cable tray inside

- [Formatted: Left




Annex for the reference of the purchaser

The following clause are for the reference of the purchaser only and clause shall not be tested
during Type Approval testing

1. The number of antenna fixture required shall be clearly mentioned at the time of
ordering.

N

2. Details of the antenna Fixtures/Mounts, given in the GR, are for reference only and
purchaser may specify the details of /mount /Fixture at the time placing of purchaser
order as per their needs. Further, if the actual site requirement is not decided at the
time of placing purchase Order, the tower may be ordered without antenna Fixtures.

3. Rpurchaserorprocurermay-specifytherequirement of the external or internal ladder shall
te-be clearly mentioned at the time of ordering.external-orinternal

4. purchaserorprocurermay-specifytherRequirement of wind speed for design shall be

specified by the Purchaser / Procurer.-

5. Antennae may be specified by Purchaser OR The Effective Projected Area (EPA) of Tower

with Payload and peripheral accessories may be specified by Purchaser.
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ABBREAVIATIONS

BIS Bureau of Indian standards

BOM Bill of Materials

B/B Back to Back

c/C Centre to center

CDMA Code Division Multiple Access
CHQD.PL. Chequered plate

DIA Diameter

DIAG Diagonal

El Engineering Instruction

EL. Elevation

FL. Flat (Mild steel)

Gl Galtavanizsed Iron

GR Generic Requirement

GSM Global system for Mobile Communications
HEX Hexagonal

HORIZ Horizontal

ICAO International Civil Aviation Organisation
IS Indian standards

e Poresceiapdesls

ISA Indian standards Angles of mild steel
Kg Kilogram

Km/hr Kilometer per Hour

KN/m? Kilo Newton per-MeterSquare Meter
M Meter

Mm Milimeter

m/s Meter per second

MS Mild steel

M20 Cede-Grade of Concrete

NB Nominal Bore

PL Plate (Mild steel)
P.C.C————PlanePlain Cement Concrete

PF platform

REF reference

R.C.C Re-nReinforced Cement Concrete
R.P Rest Platform

SBC Safe Bearing Capacity

SEG Segment

SERC Structural Engineering Research Centre
SPL Splice plate

TEC Telecom Engineering Centre

THK Thickness

VER Vertical

[Formatted: Space Before: 1.95 pt




YST

WLL

W.P.

WT
X-BREACING

Yieeild strength
Wireless in Local Loop
Working platform
weight

Cross Bracing
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340
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0100
1923
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5
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5

45
55

703 | X

416 | X
416 | X

P
A
1SA
1SA
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1SA
1SA

A | 45
PL | 310

R
1SA
1SA
PL
1SA

P | 1399

PL
PL
PL
P
PL

P 1094 | X

P
PL
PL

5RF9

5CH-1

3CH-3A | A=

PL 460 | X
PL 460 | X
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Appendix |

{40-M-HIGH TOWER - DETAIL OF CABLE RACK, SHEET-NO-6} TYPE-4Q-HT
MEMBER SECTION U QUAN- TOTAL
NG: WA Y WEIGHT
trarm) tem) temm) theim tNosH thed)
1ICR
A P | 50 x| 5 1.96 2 1070
B PL | 40 x| 5 157 5 432
10CR
A PL [ 50 x[5 1.96 2 19.60
B PL [ 40 x| 5 157 8 691
OLR
A P[50 x|5 1.96 2 19.60
B P | 40 x| 5 157 8 77
8CR
A P | 50 x| 5 196 2 19.60
B P | 40 x| 5 157 8 691
7CR
A EES x|5 1.96 2 19.60
B PL [ 40 x| 5 157 8 691
6CR
A P | 50 x|5 196 2 19.60
B PL [ 40 x| 5 157 9 777
5CR
A EES x|5 1.96 2 19.60
B PL | 40 x| 5 157 8 691
4CR
A PL [ 50 x| 5 196 2 19.60
B PL [ 40 x| 5 157 8 691
cL P | 40 x|5 157 14 321
FoEAL 205.52
BASEPLATEFOR-40-M-TOWER SHEET-NO-A TYPE-4Q-UT
MEMBER SECHON U QUAN- TOTAL
NO- WE Y WEIGHT
tmrm) trm) trn) e/ tNos) ke
STB-40
P | 400 x| 40 125.60 4 200.96
PL [ 300 x| 20 2355 8 26.94
PL | 300 *x | 30 2355 8 16.39
PL | 300 x| 20 2555 4 1752
PL | 100 X | 250 X 16 35.80 4 85.63
TOTAL 347.45
HGHTNGARRESTERPAD SHEEFNOA TYPE-40-IT
MEMBER SECTION U QUAN- TOTAL
NO- W Y WOGHT
tar) te) tr) e/ tNos) ke
&3
A SA |75 x| 7 X 5 570 1 250
B PL | 50 x| 6 X 236 F 035
TOATL 285
VIATFION-LAMP-PAD SHEEFNOA TYPE-20-IT
MEMBER St UNIT QUAN- TOTAL
NO- WT Y WEIGHT
tr) tr) tr) e/ Nos) e
AV
A iSA | 65 x| 65 X 5 4.90 F 215
B P | 160 x| 6 754 F 121
CP-14 P[50 x| 6 236 2 0.85
TOTAL 420




[ ]
DERTAILS OF FUNDATION BOLTS
MEMBER SECHON QUAN-
NO. Y
tom) | |t | |t Nos)
36 | oA 32
P | 8| x |6 32
SQWASHER | PL: 8| x[6 32
NUTS  [36 | biA 64
TOTAL
NUTS &BOLTS
MEMBER |  DESCRIPTION | SECTION QUANTITY
NO: | OFMEMBER ¥
mm Nos)
i+ | NUTS&BOLTS 12 mm dia 160
2 | NGFS&BOLFS 2am-dia 245
3 | NUTS&BOLTS 16-mm-dia 195
4 | NUTS&BOLTS 16 mm dia 710
5 | NUFS&BOLFS 16-mm-dia 595
6 | NUFS&BOLFS 16-mm-dia 310
7 | NUTS&BOLTS 16 mm dia 120
8 | NUTS&BOLTS 16 mm dia 145
9 | NUTS&BOLTS 16 mm dia 190
10 | PACKWASHERS P [35 [ X[ 5[ 105
11 | PACKWASHERS . [35 [ x| 6 |xX 18
12 | PACKWASHERS P35 [ x| 8 [X 24
13 | PACKWASHERS P [85 [ x| 30 [X 10
14 | PACKWASHERS P |35 [ x| 22 [X 10
15 | PACKWASHERS P [ 85 [ x| 36 | X 10
TOTAL-
SUMMARY | FOR 40 M NARROW BASE TOWER
WEtGHI—QJLF!ENE}G&—l-ll =
WEIGHT OF PENE | 8&9 | =
WEIGHT OF PENE | 5767 =
WEIGHT OF PENE | 1704 =
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2

MEM S QUAN-
BER
NO.
tmm) tmim) tramm)
R
BC isA 50 x| 50 x 5 2
8 iSA 45 x| 45 X s 2
c RUNG 16 DIA 3
1ILRTO6 LR
B e 45 x|45 X 5 )
S e 16 DIA )
5IR |
B iSA 45 x| 45 X 5 2
c pLes 16 DIA 20
AR |
8 iSA 45 x| 45 X 5 2
c RUAG 16 DIA 18
PF-1 P | 40 x[5 3
- P | 40 x| 5 )
PE3 P | 40 x| 5 3
== P | 49 x| 5 3
[ A | 40 x| 5 3
PR P | 40 x| 5 32
KR! P | 40 x[6 32
€2 A | 40 x| 6 5
Rl
EOMHNCHTOMIER DITALOLCARLE RS ST NOG)
MERRER SECTION QUAN-
S
trmrr) trrm) trem)
1CR
A P[50 x| 5 2
B P[40 x5 s
=
A P[50 x| 5 2
B P [ 40 x|5 3
7CR
A D ES x|5 2
B P | 40 x5 8
5CR
A P [ 50 x|5 2
B P [ 40 x| 5 9
5CR
A ERES x| 5 2
B PL [ 40 x5 8
4CR
A P | 50 x5 2
B P [ 40 x5 8
cL P[40 x| 5 10
FoEL




MEMBER SECTION QUAN-
NO-
trmmm) tram) Nos)
STB-30
PL x| 36 4
R x| 10 8
PE X 10 8
PL x| 10 4
PL x| 130 12 4
TFOTAL
LICEHRC ARDESTER PAD SHEETROL
MEMBER SECHON QUAN-
NO.
trren) ) Nos}
LF
A 1SA X| 65 5 1
B PL X| 6 1
TOATL
AVIATION-LAMP-PAD SHEET-NO.1
MEMBER SECHON QUAN-
NO-
tren) ) Nos}
AV
A 1SA X| 65 5 1
B PE x| 6 1
CP-14 PE X| 6 2
FOTAL
DRSO Lo OB oL
MEMBER SECHON QUAN-
NO-
rarm) trre) trem) Nos—}
1 BIA 32
2 PL 80 [ 32
SQWASHER | PL: 2 6 32
NUTS 32 | BiA 64
FOTAL
BT 2 pOLTE
MEMBER- SECHON QUANTFY-
NO. DESCRIPHON-
OFMEMBER
fadiial tNos)
1 NUTS & BOLTS S 110
2 NUTS & BOLTS ] 173
3 NUTS-&BOLTS 16-mm-dia 75
4 NUTS & BOLTS S oo
5 NUTS & BOLTS Ah-nedic 455
6 e oot 165
7 MNITFE-E-BOLTS Lot 90
8 NUFS-&BOLFS A6-mm-dia 145
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Nos)

NosH)

LR
W

410

()

()

temem)

[ ey

[ Gemem}

*

trmem)

A | 100

PL | 110

1A
P
H

1SA
P | 200




%

MEM SECTION —ohE QUAN-
BER ™ Y
NO.
(] ] ] () {Nes-)
LR
BC [ A 50 x| 50 % 5| | 6350 2
B 1sA 45 x| 45 5| [ 6707 2
c RUNG [ 16 | DIA 0.458 3
9LRTO6LR
B 1A 45 x|45x 5| | 4994 n
c RUNG |16 | DIA 0458 120
5IR |
B 1SA 45 x| 45 % 5| [ 4995 2
< RUNG |16 | DIA 0.458 20
2R |
B 1SA 45 x[45 [x 5| | 4556 2
c RUNG [ 16 | DA 0.458 18
B PL | 40 x5 = 3
PF-2 pL | 40 x|5 4.994 6
PF-4 PL | 49 x| 5 2.050 3
PE-5 P | 40 x| 5 3.050 3
PR PL | 40 x5 1.868 20
LC-1 L | 40 x| 6 0186 18
LC-2 P | 49 x| 6 0186 6
TOTAL
(20 M HIGH TOWER, DETAIL OF CABLE RACK, SHEET NO-6)
MEMBER SECTION LENG R
NG: H HH
tam) trar) ) ™ Nos)
1ICR
A TES x| 5 2725 2
B e | 40 x| 5 0.550 5
6ER
A TS x |5 4.994 2
B P[40 x| 5 0.550 9
5ER
A NE %[5 4.994 2
B L | 40 x| 5 0.550 8
4CR
A PL [ 50 x5 4.994 2
B e | 40 x| 5 0.550 B
=N e[ 40 x5 0146 6
TOTAL
BASE-PLATEFOR-40-M-—TFOWER SHEET-NO:4
MEMBER SECHON LENG QUAN-
NO. ™ Y
trmem) trae) trae) ™) {Nos)
STB-20
pL 300 | x[25 0.300 4
PL 350 | x[8 0110 8
PL[150 [x |8 0.065 B
PL 150 | x[8 0220 4
A [ 200 | x[ 330 [ x 10| | 6598 4
TOTAL




[ ]
LIGHTING ARRESTERPAD | =
MEMBER SECTION QUAN-
NO-
{ramm) {rrm) {rarn) Nes=)
[ES
A iSA | 75 MR 1
B TN x| 6 | x 1
TOATL
AVIATION-LAMPPAD SHEET-NO-1
MEMBER SECHON QUAN-
NO-
() (i) () Nes=}
AV
A IsA | 65 x| 65 | x 1
B PL | 160 x| 6 1
CcP-14 | P |50 x| 6 2
FOTAL
DERTAS OF FUNDATION-BOLTS
MEMBER SECHON QUAN-
NO-
rar) ) | | e Nes)
1 32 | DA 16
2 PL: 8| x|6 16
SQWASHER | PL: 8| x|6 16
NUTS 32 | DA 32
TOTAL
NUTS-&BOLTS
MEMBER | DESCRIPHON | SECHON QUANTITY
NO. | OFMEMBER
fiiliil {Nes}
1 | NUFS&BOLTS 12 mm-dia 160
2 | NUFS&BOLTS 12-mmdia 245
3 | NUTS&BOLTS 16-mmdia 195
4 | NUFS&BOLTS 16-mem-dia 710
5 | NUTS&BOLTS 16-mm-dia 695
6 | NUTS&BOLTS 16mmdia 310
7 | NUFS&BOLTS 16-mm-dia 120
8 | NUTS&BOLTS 16-memdia 145
9 | NUTS &BOLTS 16 mm-dia 190
10 | PACK\WASHERS pe [3 ] x[ 5 [x 105
11 | PACK\WASHERS P [ 85| x| 6 [x 18
12 | PACK\WASHERS e [3 ] x| 8 [x 24
13 | PACK\WASHERS P [ 35 | x| 20 [x 0
14 | PACK\WASHERS Pt [ 35 | x| 22 [x 0
15 | PACKWASHERS PL [ 35 | x| 16 [X 0
FOTAL=
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