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Abstract: The increase in demand of telecommunication
towers caused due to technological advances with the
compulsion to provide efficient communication. Consequently,
telecommunication sector in the country has expanded
rapidly. In today’s era the mobile sector is growing
dynamically and trend of mobile communication is
increasing day by day.

Generally for telecommunication purpose, the four legged
supporting tower are used widely. Nowadays mostly the
telecommunication towers as we see are mounted on
rooftops of structures like commercial buildings, hotels and
etc.

In this paper we have presented the results of design of (G+3)
commercial building of plot area 144 sq.m with
telecommunication tower mounted on its rooftop. Tower is of
height 12m and the loads which are considered are dead load,
live load and wind load.

The concrete design was carried out by IS 456-2000, SP-16 &
the steel design was carried out by IS 800-2007 by using
STAAD PRO software. The design with chosen structural
sections found to be safe and the structure withstand all the
above mentioned design loads.
Keywords Commercial Building, Telecommunication
tower, STAAD PRO.

I. INTRODUCTION

Radio masts and towers are, typically, tall structures
designed to support antennas (also known as aerials) for
telecommunications and broadcasting, including television.
There are two main types: guyed and self-supporting
structures. They are among the tallest man-made
structures. Masts are often named after the broadcasting
organizations that originally built them or currently use
them. In the case of a mast they are called radiator or
radiating tower, the whole mast or tower is itself the
transmitting antenna. They are also known as
Telecommunication towers.

A commercial building is a building that is used for
commercial purpose. Types can include office buildings,
warehouses, or retail (i.e. convenience stores, big box stores,
shopping malls, etc.). In urban locations, a commercial
building often combines functions, such as an office on
levels 2-10, with retail on floor 1. When space allocated to

multiple functions is significant, these buildings can be
called multi-use. Local authorities commonly maintain
strict regulations on commercial zoning, and have the
authority to designate any zoned area as such. A business
must be located in a commercial area or area zoned at least
partially for commerce.

People are structurally illiterate and want to install the
telecommunication tower on the existing buildings for the
sake of additional earning without caring for public safety.
Such installed tower are the potential hazards for the public
and may cause fatal accidents.

This study is aim to find out if the forces in
telecommunication tower design to be installed at ground
level is similar to the tower design with building model.

Also to find out if the load on building structure is nominal
and can withstand the by the building elements easily or
not.

II. LITERATURE REVIEW

Amiri and Boostan (2000) studied the dynamic response of
antenna-supporting structures. In this regard, self-
supporting steel telecommunication towers with different
heights were evaluated considering the wind and
earthquake loads. A comparison is made between the
results of wind and earthquake loading. These comparisons
resulted in the necessity of considering earthquake loads in
tower analysis and design.

Nitin Bhosale (2012) has carried out the seismic response
of 4 legged telecommunication towers under the effect of
design spectrum from the Indian code of practice for zone -
IV. The axial forces of the tower member were considered
and comparison between roof top mounted tower and
tower supported at ground had been performed to find out
the difference.

Richa Bhatt (2013) carried out study on the influence of
modelling in lattice mobile towers under wind loading
wherein the towers are analyzed for gust factor wind.
Displacements, Member forces and maximum stress have
been compared to find out the effect on towers.
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I1I. PLAN AND SPECIFICATIONS s

A. Building specifications i =
i &

Type of building Commercial Building I } :

Height of the building 12m !

Number of stories Four (G+3) [

Floor-to-Floor height 3m i

Materials M25 for beams

M30 for columns

Fe-415 for steel

Column size 450mm x 360mm
Beam size 360mm x 300mm
Depth of Slab 150mm

e
=

B. Tower specifications

T e |t & e e
ER
Ty
i
i

|
Height of tower 12m g e
Location Centrally located on rooftop |
Beams I-section : ! S

C. Commercial building with tower

Fig 1. Existing structure

IV. RESULTS AND DISCUSSIONS

Modelling

Fig 6. 3D rendering of whole structure

Fig 2. Assigning beam property
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Member 1 - Main Steel Summary Cont...

Distance | Span | Moment | As Req.|As' Req.| Botiom Layers Top Layers
m) kNm) | (mm?) | (mm®) Bars Area Bars Area
-11.574 188 [
3760] 2 0000|187 0 201 36
-10.508 188 0
5.000 2 0.000 197 0 201 330
2 781|168 0
-; 5260 2 0.688 197 o 20 330
: -3.120 198 0
21 — 5500] 2 2544  1e7 0 201 D
St s . — 0228 3 0
T 5.750 2 12.238 197 0 201 330
: 0000| 188 0
5.775 2 13.171 197 [} 20 330
0.000 188 [*]
6.000 2(e) 21.567 197 0 201 338
0.000 188 [+]
8.000 3(s) 21.582 197 [+] 201 230
Fig 7. Assigned plates for slab ooo]| ] o
8.225 3 13.168 187 0 201 33e
0.000 198 [
. M 8.280 3 12.233 197 0 201 330
The bay frame building structure was modelled, Steel T 0
. 5 4041 7 20
tower was modeled centrally upon it. The bay frame R = =
selected is of G+3, each storey of height 3 metres. The tower — e — —
is theight 12m. 7000] 3 0.000 197 0 201 336
-7.383 188 0
7.250 3 0.000 197 [+] 201 330
-10.507 198 [
V. RCC DESIGNING 7500] 3 0000| o7 0 201 338
-11.574 198 [
7.750 3 0.000 197 0 201 330
Member 1 - Main Steel Summary Aosss] 198 °
8.000 3 0.000 197 [+] 201 3¢
Distance Span Moment | As Req.|As' Req. Bottom Layers Top Layers 7478 108 0
{m) (kNm) (mm®) | (mm?) Bars Area Bars Area 3350 3 0528 o7 2 201 =0
0.000 1(s) 20.688 187 o 201 33 3238 198 o
0.225 1 -22:2 :279 E 201 330 5509 3 4778 157 ° 201 3@
0.000 158 o) -0.415 188 o
0.250 1 11.355 167 [ 201 330 ] El L o7 o ol 20
5.000 158 o 0.000 128 [
0.500 1 2403 197 0 201 EE) 8.775 ) 12,022 197 [} 201 230
-0.788 125 o 0.000 198 o
0.750 1 0.639 167 o 201 330 9.000 3(e) 21.274 197 [ 201 330
-4.037 1058 o 0.000 188 1]
1.000 1 0.000 197 o 201 330
-8.275 188 [+]
1.250 1 0.000 187 o 201 33¢
-11.404 125 o . .
e Goos e G o o Fig 9. Member 1 continued
-12.475 18 o
1.750 1 0.000 197 o 201 330
-11.481 108 [ :
XN L T 5 5 eE Member 1 - Main Steel Summary Cont...
-5.285 195 [) m g
=5 - T = = = = Distance | Span | Moment |As Re:q. As' qu. Bottom Layers Top Layers
3075 198 0 (m) (kNm) (mm®) [ (mm") Bars Area Bars Area
2.500 1 4084 167 [ 201 330 9.000 | 4(s) 21.274 197 0 201 339
-0.883 108 0 0.000 198 0
27 0 11.070 17 c 201 e 925 | 4 11002 107 0 201 339
0.000 188 o
2.775 1 11.088 167 4] 201 338 0.000 198 0
0.000 198 © 9.250 4 11.065 197 0 201 339
3000 1e) 20.346 197 [ 201 330 0.000 108 0
Tl T eecra e s — — 9500 4 4.080 197 0 201 339
500 = : 0.887 198 0
3005 2 12017 157 0 201 330 9.750 4 0.133 197 0 201 339
©.000 198 o 3.078 198 0
3zs0| 2 I e < 201 330 10000 4 0.000 197 0 201 339
X 1
3.500 2 47768 187 o 201 33 5.5 198 0
T a5 5 10250 | 4 0.000 197 0 201 330
3.750 2 0.525 197 0 201 330 -11.461 198 0
=240 188 o 10500 4 0.000 197 0 201 339
4.000 2 0.000 197 o 201 23¢ 12474 198 0
-7.480 188 (4]
T o0 = = = == 10750 4 0.000 197 0 201 330
-10.556 188 0 -11.402 198 0
50| > 0.000 157 o 201 336 1.000| 4 0.000 197 0 201 339
$.272 198 0
1250 4 0.643 197 0 201 339
: : 4.034 198 0
Fig 8. Main steel summary of member 1 I ] e e 0 o =
0.784 198 0
1750 4 11.360 197 0 201 332
0.000 198 0
1775 | 4 12.204 197 0 201 330
0.000 198 0
12000 | 4(e) 20,694 197 0 201 339
0.000 108 0

Summary the member is safe

Fig 10. Member 1 continued
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Column Main Reinforcement Cont...

Member 1 Main Rei nfo rcing Bars Member uc Axial Major Minor Design | As Req Total |As Prov.
(kN) (ikNim) {kNm) Axis mm’) | Bars | (mm®)
Design Length MES 5 358,052 T6.66¢ 5178 | Biaxma) 1357 | 12112 1357
- = Me7 c5 700.008 1370 14,100 | Biax min 1357 | 12712 1357
Bar Size Start End Anchorage MEE 5] 0.000 2731 0.000 maj 262 | 20mz | 2oe2
(m) (m) (cm) Mea [ 700.012 1.380 14.108 | Biax min 1357 | 12112 1367
1 S 0.001 11.999 32.3 ME0 c5 458,040 18,688 0170 | Biaxi maj 1357 | 12112 1357
Ma1 C5 206384 16.416 8.128 | Biax maj 1357 | 12112 1357
2 8 0.001 11.999 323 MB2 c5 478,075 2248 8540 | Biax min 1357 | 12712 1357
3 8 0.001 11.999 32.3 Me3 L3 0.000 2608 0.000 maj 2262 [ 20m12 2262
2 8 0.001 11.999 23 2] s 278,030 24t 5530 | Biax min 7357 | 12712 1387
MBS c5 208 285 18414 8128 | Biax maj 1357 | 12712 1357
5 12 0.001 11.999 48.3 e 5 B 3031 | Badma | 1357 | 12Tiz | 17
6 12 0.001 11.999 48.3 [ c5 242.178 2847 4344 | Biax min 1357 | 12712 1387
3 2414 j 262 | 2012 2
7 2 0.001 11.999 283 ez ] 0.000 241 0.000 mai 2282 | 20m12 | 2282
Mee C5 242137 2548 4343 | Biax min 1357 | 12712 1357
M100 s 51652 26720 2031 | Biaxma 1357 | 12712 1387
M101 c5 818,087 12,002 12330 | Biax min 1357 | 12712 1357
. . . . o > p - = =
Fig 11. Main relnforcmg bars of member 1 M102 c5 110258 0.802 22208 | Biax min 387 | 127112 13857
M0 7] -0.000 2138 0.000 mal 282 | 20miz | 2062
M104 c5 1108.841 0.690 22.182 | Biax min 1357 | 12712 1357
M106 c5 816.870 12.088 12.337 | Biax min 1357 | 12112 1387
M08 s 551 18.041 6210 | Biax ma) 1357 | 12712 1287
M107 c5 £56.200 1408 17.738 | Biax min 1357 | 127112 1357
Member 1 - Scheduled Bars T T T T N O = i
M08 s 236.240 1408 17725 | Biae min 1357 | 12712 1287
M110 c5 485425 18.032 2,308 | Biax ma) 1357 | 12112 1357
Bar |Typeand | No.of [Barlength Shape | A B ¢ 0 ER Wit c5 312182 18.37¢ 8244 | Biadmaj 1357 | 12712 1387
: : , | Mi12 cs 7218 2702 12480 | Biad min 1357 | 12712 1287
Mark |~ size bars mm) | code | (mm) | [mm) | (mm) | () | (mm) HE s 0,000 2618 0.000 maj 2282 | 2012 | 2262
m T& 4 12525 21 T25 12400 M114 Cc5 873814 28387 13478 | Biad min 1357 | 12712 1357
M115 C5 312118 18261 8242 | Biax maj 1357 | 12112 1387
0 m s ol 2 285 12000 M118 c5 156,516 38522 3130 | Biax maj 1357 | 127112 1357
Mil7 cs BT 1654 5455 | Biax min 1357 | 12112 1387
i T 1 ol WU M118 C5 243642 0.010 2572 | Badmin 1357 | 12112 1387
Mi1D c5 47288 4708 0453 | Biax min 1357 | 12712 1357
The shape codes are based on Table 8- of IS SP-34-1987 Mz | 5 N 2126 | Badmsl | 1387 12712 ] 1357
(S s 261700 B o0% £.196 | Biax min 1357 | 12712 1387
M2 c5 B08.025 D42 12.180 | Biax min 1357 | 12712 1357
W22 3 0.000 2042 0.000 ma) 262 | 0m2 | 222
Fig 12. Scheduled bars of member 1 Mize = 208,643 0420 7270 | Baimn | 1357 | 12712 | 1387
M125 c5 201609 8.008 8194 | Biax min 1357 | 12112 1357
Mi28 s 208.007 12042 11408 | Baw min 1357 | 12712 1287
RCC Column Design (S s 450288 0858 18,05 | Biax min 1357 | 12712 1387
M128 [E) 0.000 2417 0.000 maj 262 | 0m12 | 2282
Mi28 C5 258.197 08a2 18.048 | Biad min 1357 | 127112 1357
Column Main Reinforcement M130 o5 o565 12,036 11398 | Biaxd min 1357 | 12712 1357
Member Tc Axial Major Minor Design P ——————— STAAD Fro- RC 19456 Version 1.0
(KN (KMm) (kMNm) Axis
M Cc5 301.880 8.e08 8.184 Biaxi min
M2 C5 ©608.828 0.420 12477 Biax min . . . .
e = 000 oa sow | s Fig 14.Column Main reinforcement continued
M4 C5 608.865 0424 12177 Biaxi min
Mes Cc5 381.737 8808 8.186 Biaxd min
M5 C5 205 048 12.035 11.308 Biaxi min H z
. = oDt o T T Column Main Reinforcement Cont...
Mg L3 0000 2538 0.000 maj Member Lc Axial Major Miner Design | As Req.| Total |As Prov.
M‘;z gg f:fs"g E xe ":'Qg‘z g'“ min (kN) (kNm) (kNm) Axis (mm) | Bars (mm?)
285 12.041 114 —
= = == = e Wial 3 197 267 T7.604 10920 | Baximn | 1367 | 12112 | 1357
ez = 207453 T TR B re— M132 3 307 580 2198 17156 | Baxmin | 1357 | 12112 | 1367
M52 L3 0.000 2417 0.000 maj M133 L3 0.000 2.298 0.000 maj 2262 | 20T12 2262
=] s 207400 2198 7132 | Biad min M134 5 307 527 2187 17139 | Baximin | 1357 | 12712 1367
W55 c5 197 252 11601 10627 | Biad min M135 3 197232 11.595 10821 | Baxmin | 1357 | 12112 | 1367
mes e go 148 21048 16950 | Siadrmin S 5 96167 21.062 18977 | Baxmn | 1357 | 2112|1367
::7 f: '5; ;: ! ’D;é 3:2; E'a:‘a'“‘" M137 5 153535 1.783 32197 | Baxmin | 1357 | 12112 | 1367
& 2 X
= = Eaem o S0t | B om M138 3 0.000 1905 0000 ma 262 | 2012 | 2282
WED == EERCH 105 5o | Biad min M139 cs 153513 1.770 32152 | Baximin | 1357 | 12712 | 1387
MB1 c5 216785 120832 12.335 [ Biax min M140 C5 96.152 21.050 18.967 | Biaxl min 1357 12T12 1357
MEz s 7i08.108 0.880 33,182 | Biad min
Me3 L3 0.001 3.139 0.000 maj
mMe4 Cc5 1108.182 0.092 22.104 Biaxi min
MES s £16.768 12684 12.336 | Biax min ; ; ; ;
Mo o e Fig 15. Column main reinforcement continued
Me7 c5 8s4.e81 1.401 17.863 Biaxi min
Mas L3 0.001 2504 0.000 may
Moz C5 884.730 1.407 17.086 Biax! min
M70 C5 485.280 18.020 9.307 Biax! maj -
W7 c5 312042 18242 241 | Biae maj Member 41 - Scheduled Bars
Mr2 L) 672140 277 13443 | Bisd min Bar | Typeand | No.of [BarLength| Shape A B c D ER
M7 L3 0.001 2621 0.000 maj N
M o5 FrEET] EEET) 12422 | Biad min Mark size bars (mm) code (mm) | (mm) | (mm) | (mm) | (mm)
M75 c5 312.067 18258 6.241 | Biax maj 01 T12 12 3025 00
M78 Cc5 158 438 36.305 3120 Biax! maj
M77 C5 470.823 4 558 8.418 Biad min 02 T8 32 525 13 125 275 50
M7E L3 -0.000 2733 0.000 maj 03 T8 16 1400 51 365 275
M72 c5 470.613 4.8600 8.418 Biaxi min 04 T8 32 825 13 125 385 50
Ma0 Cc5 156 440 36410 3128 Biax maj
Ma1 c5 808.725 12438 12.174 Biax! min
ma2 c5 o41.881 0.673 18.833 Biaxi min
Ma3 L3 0.000 3204 0.000 maj :
_— = e e s R Fig 16. Column Schedule bars of member 41
MES C5 808.712 12438 12.174 Biax! min
int Time/Cate: 110423017 11:231 JAAD Pro - BCIS4S6 \ersinn 10

Fig 13.Column main reinforcement
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VI. STEEL TOWER MEMBER DESIGN VIL CONCLUSIONS

It is been observed that the loads on RCC structure are not
nominal and cannot be withstand by the existing member
and need proper design check of the RCC structural
member before installation of telecommunication tower on
the existing structure.

Steel Design (Track 2) Beam 262 Select 1

Considering the importance of the additional external loads
due to telecommunication tower on a building structure, it
is been concluded that the design of the columns get
effected tremendously hence the telecommunication tower
should not be installed on the building which are not
designed for such loads.

Further, rooftop towers cannot be based on analytical
results obtained for a similar configuration situated at
ground level, since the member forces in the tower
mounted on rooftop are more than the member forces of
tower installed at ground level.

If ever it is been decided to install the telecommunication
tower on the existing building, it is essential to check the
design of building model with communication tower before
installation otherwise structural failure may cause fatality
to the victims as the structure is quit heavy and may cause
the fatal injury.

REFERENCES
Fig 17. Sample member Steel design track of member 262
of tower [1] Rajasekharan, ]. & Vijaya, S. (2014) Analysis of
Telecommunication Tower Subjected to Seismic &
Steel Desian (Track 2) Beam 262 Check 1 Wind loading. International Journal of Advancement in
Engineering Technology, Management and applied

science.

[2] Amiri, G. & Boostan, A. (2002) Dynamic Response of
Antenna-Supporting  Structures. 4th  Structural
Specialty Conference of the Canadian Society for Civil
Engineering. p.1-9.

[3] Nitin Bhosale, Prabhat Kumar and Pandey.A.D (2012):
“Influence of Host Structure Characteristics on
Response of Rooftop Telecommunication Towers”,
International Journal of Civil and Structural
Engineering Volume 2, No 3, February 2012, ISSN
0976 - 4399.

[4] DaSilva, ].G.S., Da S. Vellasco, P.C.G., De Andrade, S.A.L.
& De Oliveir, M.LLR. (2005). Structural assessment of
current steel design models for transmission and
telecommunication towers. Journal of Constructional
Steel Research.

[5] Richa Bhatt, A.D.Pandey and Vipul Prakash (2013):
“Influence of Modeling in the Response of Steel Lattice
Mobile Tower under Wind Loading”, International
Journal of Scientific Engineering and Technology,
Volume 2 Issue 3, April 2013, ISSN: 2277-1581.

Fig 18. Sample member Check of member 262
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