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Abstract SelfSupporting angle sectioned and Self Towers acts as vertical trusses and resists wind load by
supporting pipe sectioned Towers are the most commoagantilever action. The bracing system for any towers are
types of Teleemmunication Towers adopted in active in taking onlythe Tension forces based on the
construction industry. This paper presents a comparisordirection of wind. The tapered part of the Tower is
between Selsupport angle sectioned and Sedfipport pipe advantageous, as it reduces the design forces.
sectioned type Towers with different heights of 30m, 40nTelecommunication Towers are classified into different types
and 50m for basic wind speeds of 33m/sec, 47m/sec armhsed upon their structural action, their cresstion, the
55m/sec. Dead load, Live loads and Wind loads ardype of sections used and on the placement of tower. They
considered for analysis of the tower using STAABIo are classified as Monopole, S8tpport and Guyed Towers
software  which is tailor made for analyzing based on their structural action. Sglfpporting Towers are
Telecommunication Towers. It is concluded from this studygenerally preferred than other type because they are effective
that SelfSupport pipe sectioned Towers have lowateral in high load carying system, lesser horizontal displacement
displacements compared to the Sslfpport angle sectioned than othersThis paper deals with comparison between-Self
Towers of same height for same amount of loading. This issupport Angle sectioned and Pipe sectioned Towers in case
because they have lower slenderness ratio, which leads taf Total weight of structure and less horizontal displacement
increase of load carrying capacity. Also the steel quantityvalues. pipe sectioned Towerganore effective than Angle
required for Self-Support pipe sectioned Tower is lessersectioned Towers because they have high radius of gyration
than the Selfsupport angle sectioned Towers for a givenfor the same cross sectional area compared with Angle
tower height, wind speed and loading. The main problem irsection, which leads to decrease in slenderness Ratio and
Self-support pipe sectioned Tower is regarding connectiorincrease in design compressive stresg) (vhich finally

of members at the joint with the gudselate due to their increases the Load carrying capacity..

curved surface whereas in angle sectioned towers this

problem is avoided. However SeHupport pipe sectioned II. OBJECTIVE AND SCOPE OF THE STUDY
Towers have more load carrying capacity than Sslfpport The objective of this study is to compare the performance of
angle sectioned Towers. Selfsupport Angle sectioned and S8lfipport Pipe

Keywords: STAAD-Pro; selfsupporting pipe sectioned sectioned Towers with respect to lateral displacements and
tower; selfsupporting Angle sectioned tower; lateral quantity d steel required. Analysis and design of Self
displacements. Support Angle and pipe sectioned Towers were performed
using STAADPro software for three different heights with

I. INTRODUCTION three different wind speeds and compar€de problem is
With the rapid and exponential increase in the usage a$suned to be a lineastatic problem and analysis was
mobiles, a lot of attention is being paid on theerformed for basic wind speeds of 33m/sec, 47m/sec and
telecommunication industry and telecommunication towers Bbm/sec and heights of 30m, 40m and 50m. The study does
the recent past. Each and every individual is carrying reot include seismic forces. Further, for the scope of study
mobile with him/her nowadays and ethdemand for considered, the connections areitimr designed nor
Telecommunication services has increasecvaluated. The geometrical configurations for all these
Telecommunication Towers are the only means for coveragmvers are maintained so that the towers are passing for the
area and network reliability. Civil Engineers are involved imespective heights and basic wind speeds. Comparison of
the analysis and design of the towers that support the pafséral displacements at the top of towers is made between
antennas, telecommigation equipment, platforms and theirthe d$milar sized SeHsupport Anglesectioned and Self
foundations. All the equipment like mounts, antennas etc. aseipport pipe sectioned Towers.
mounted on the tower which requires Civil engineering
expertise. Tower structural calculations include Applied . METHODOLOGY
Loads like wind load, dead load, seismicdoand design 3.1 Material properties
strength of structural steel member on superstructui@ble 1 shows the material properties adopted for analysis
including connections and foundation. Communication and design of Seupport Angle sectioned and S&lfipport
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pipes ectioned Tower s. For a | || Section 1—0“'6‘1‘ No of Face width Member notation Bracing yung 1)
R . no Elevation storeys (m) pattern
Modulus of steel is adopted as 205000 MPa and Density ¢ From top
the steel is 7850 kgfin )
Self-support Towers 1 0-2 1 Top-1.5 1(a)- legs
(1322062-2011) Bottom-1.5 iib))—lilori?ontals
¢)-bracings
2 2-4 1 Top-1.5 2(a)- legs
Steel grade for legs- E410 Steel grade for bracing - E250 Bottom1.5' | 2(b) harizoutals b
2(c)-bracings Single
Yield stress410 M Yield stress-250 M =
ield stress-410 Mpa ield stress-250 Mpa 3 15 1 Topiis 3(a)- legs
Tensile strength-540 Mpa Tensile strength-410 Mpa Bottom-1.5 | 3(b)-horizontals
i B " 3(c)-bracings
Table 1: Material properties adopted for analysis of towers |4 68 1T [Topls [4(a)-legs
Bottom-1.5 | 4(b)-horizontals =
i 4(c)-bracing 8
3.2 Loads considered for the study s =T T [
321 Dead |Oad Bottom-1.5 S(b)»hol'i?onmls
Dead load consists of selfeight of the structure and — T T e
telecommunication equipmentounted on top of the tower. Bottom-1.94 ggw-:orifomk bracing
Typical equipment on a SeSupporting Tower consists of T - T it ke
Frame Mount with 3 Andrew SBNHD6565B panel antenna BOon:38 ;E"))l';g”
at and Andrew HP44 Dish. 3 15175 1 Top-2.38 | 8(a)- legs
Bottom-2.81 | 8(b)-horizontals
) . 8(c)-bracings pattern
3.2.2 Wind Parameters considered for the study (as p{_» 17.5-20 1 [Top281 | 9Ga)legs
. Bottom-3.25 | 9(b)-horizontal
IS:875 (Part 3} [31]) e e brachngs
i H H i 10 20-30 4 Top-3.25 10(a)- legs
Proballity Factor [kj] is considered treating the s Tl i
Tel ecommunicati on Tower s a , 10(c)-bracings - and
structuresodo category. The TableR (asGegmetical ganfipwation with membet rotation i o
used for Telecommunication purposes. Here, there should net selfsupporting angle and pipe sectioned toweriseight
be any breaklown in the services. Thefore, the structure 30m for all considered basic wind speeds
class is considered as Important. Structure Classification is
Class B since all the tower models analysed within the scoyf Section|  Tower Hopt; | Racewidthy | Membermotation Braciig
. . . no Elevation storeys (m) pattern
of this project are between the heights of 20m to 50r Hosiio
(including 50m). Terrain Category Jkis Category 2. The (m)
tower is designed for coastal areas that receive tropic[ 1 02 1 |Topls 1(a)- legs
cyclones. This may, pose danger to the performance as tht Bottom-1.8 i}b))'l"w"if“‘““
. C)-bracings
are trees that could be bl_own off damaging the s_truqturn 3 W T [Topi8 2 legs
Thus Category 3 conditions may not be maintaines Bottom-1.8 [ 2(b)-horizontals IS
effectively. Further Category 2is more conservative. — = T e
Topography Factor |} is taken as Factor 1 assuming that the Bottom-1.8 | 3(b)-horizontals
structure is on level ground and there will be no wind spee—; = Tl T
up due to raised crest level or topographic features nearby. Bottom-1.8_| 4(b)-horizontals —
4(c)-bracings o
. . . 5 8-10 1 Top-1.8 5(a)- legs
3.3 Load combinations conS|dere_d f_or the stL_de; per Bottom 1.8 | 5(b) horizontals
IS:875 (Part 5)- [32]) Load combinations considered for 5(c)-bracings
design are 6 10-12.5 1 Top-1.8 6(a)- legs
. Bottom-2.11 | 6(b)-horizontals e
DL + Wind load 6(c)-bracings bracing
1.0DL + 1.2 Wind load 7 12.5-15 1 Top-2.11 7(a)- legs
. Bottom-2.42 | 7(b)-horizontals
1.0 DL + 1.5 Wind load 7 ;
(c)-bracings
8 15-17.5 1 Top-2.42 8(a)- legs
3.4 Analysis and design Bt 105 iil’fl',‘fl:fi“i“" .

. . . . Cp -bracing attern
Linear static analysis is performed for all the towers withir— 17520 1T |Top23 |9 legs .
scopeof the study and sectional properties are obtained frol Bottom-3.03 g(b))-ll:orizomals

i . (c)-bracings
the design as per _IS. 8@MO7 [33_‘]. Table 2(a), 2(b) and 2(c) —; 5 5 [Topati |10 legs
present the sectional properties of monopole towers ( Bottom-5.5 | 10(b)-horizontals
heights for 30m, 40m and 50m respectively (subjected t 10(c)-bracings

basic wind speed of 33nes., 47 m/sec. and 55 m/SeC_).'I:abIe 2(b): Ge_ometrical configuration _vvith member notat.ion
Table 3(a), 3(b), 4(a), 4(b), 5(a) and 5(b) present geometricﬁf selfsupporting angle a_md pipe sgctlo_ned towers of height
configuration with member notation asectional properties 40m for all considered basic wind speeds

of SelfSupporting Towers of heights for 30m, 40m and 50m

subjected to basic wind speed of 33m/se¢.misec. and 55

m/sec.

www.ijtre.com Copyright 208.All rights reserved. 3148



International Journal For Technological Research In Engineering
Volumeb, Issueb, February-2018

ISSN (Online): 23474718

Section To.we.r No a!j Face width Member notation Bracing Member Member Des cl'ipti on
no Elevation storeys (m) pattern .
From top notation (IS pipe Sections) for basic wind speed of
(in m) 33 m/sec. 47 m/sec. 55 m/sec.

: = ' ;gftozm»Z iz:))-l:;ﬁmnmls 1@- |€g§ 1016H 1270L 1270L
1(c)-bracings 1(b)-horizontals 88OL $SOL 889M
2 24 1 Top-2 2(a)- legs 1(c)-bracings 1016M 1016M 1016M
Bottomd 20} portzontal 2(a)- legs 13971 1524\ 16511
3 - LT e 2(b)-horizontals 12701 12701 1270
Bottom-2 3(b)-hori.zonmls Sinele Z(c}brarings 1270L 1270L 1270L
. e N T 3231"1:":‘“"‘ * 3(a)- legs 1683M 1937M 2191M
Db A s 3(b)-horizontals 1397L 154L 1651L
4(c)-bracings 3(c)-bracings 1270L 1270L 1270M
s 8-10 1 Top-2 5(a)- legs 4(a)- legs 1937M 2445H 2730H
Bottom 2 i(h>-:?l"?°j'“‘* fiagonal 4(b)-horizontals 1524M 1683H 1937L
- T Tt o o 4(0)racings 1270 139 1541
Bottom-2.25 | 6(b)-horizontals 5(a)- legs H45H 3239H 3556H
. TEEE - T gfgib]:;im S(b)-lmli.zontals 1651H 2191L 2191
Bottom 2.5 | 7(by horizontals . 5(c)-bracings 1270M 1524M 1683H
7(c)-bracings 6(a)- legs 3239H 3556H 3556H
8 15-17.5 1 Top-2.5 8(a)- legs 6(b)-horizontals 1683H 1937M 2191M
Bottom 2,75 g}f;—:;;g:j:ﬂ* 6(c)-bracings 1937L 1937M 2911
9 17520 1 | Top275 | 9) legs 7(a)- legs 31390 3556H 3556H
Bottom-3 9(b)-horizontals 7(b)-horizontals 2191M 2191L 2445H
; TERE T 98‘“’“["““55 pattern 7(c)-bracings 2191M 2191M 2191M
: = : B‘;l:tom-s.ZS iogz-h:grsizonmls 8- legs 3556H 3556H 3556H
10(c) bracings §(b)-horizontals 2730H 2445H 2445H
11 22525 1 Top-3.25 11(a)- legs 8(c)-bracings 2191M 2191M 2191M
Bottom-3.5 11(b)-horizontals 9(a)- legs 3556H 3556H 3356H

11(c)-bracings :
7 7550 0 Top3s 12(a)-legs 9(b)-horizontals 3230H 3239H 2730H
Bottom-6 12(b)-horizontals 9(c)-bracings 339H 3239H 3239H
12(c)-bracings 10(a)- legs 3556H 3556H 3556H
Table 2(c): Geometrical configuration with member notation | 10b)horizontals 3556H 3556H 3556H
of selfsupporting angle and pipe sectioned towers of height L10)-bracings 3556H 3556H 3556H

50m for all considered basic wind speeds

Table 3(b): Sectional properties of seifpporting pipe

Member Member Description sectioned tower of height 30m
notation (IS Angle Sections) for basic wind speed of Member Member Description
33 m/sec. 47 m/sec. 55 m/sec. notation (IS Angle Sections) for basic wind speed of
33 m/sec. 47 m/sec. 55 m/sec.

1(a)- legs 150x115x8 150x115x8 200x100x10 1(a)- legs 200x150x10 200x150x10 200x150x10
1(b)-horizontals 80x40x5 80x40x5 80x40x§ 1(b)-horizontals 80x50x5 80x50x5 80x50x5
](()_bl‘a(ing; 15057558 150x75x8 150x75x8 1(c)-bracings 150x75x9 150x75x9 150x75x9
2(a)- legs 200x150x10 200x150x10 200x150x10 2(a)- legs 200x150x12 200x150x12 200x150x12
2(b)-horizontals 80x40x5 80x40x5 80x40x5 2(b)-horizontals 10035036 10035036 100x5036
.’.(c)—bracings 15057558 150x75x8 150x75x8 2(c)-bracings 150x115x8 150x115x8 150x115x8
3(a)- legs 200x200x20 200x200x20 200x200x24 3()- legs 200x200x25 200x200x24 200x200x25
3(b)-h0rizomals 80x40x5 80x40x5 80x40x5 3(b)-horizontals 125x75x6 125x75x6 125x75x6
3(c)-bracings 150x75x9 150x115x8 150x115x8 S(erbracings 1301158 105 8 I i5x8
4(a)- legs 2005200524 2005200525 200x200x25 4(a)- legs 200x200x25 200x200x25 200x200x25
4(b)-horizontals 10055056 100x50%6 80x40x5 4(b)-horizontals 135x65x8 125x75x6 125x75x6
4(0)-bracings 15057559 15057559 150511558 P iDaie e LS0TH = Lopatf e
5(a)- legs 200x200x25 200520025 2005200523 i 209n00at it N 0015
5(b)-horizontals 10055056 10055056 100550x6 5(b)-horizontals 135x65x8 135x65x8 135x65x8
5(c)-bracings 150511558 15057558 15057559 5(c)-bracings 150x115x8 150x115x8 150x115x8
6(2)- legs 2002200525 2005200525 2005200523 6(a)- legs 200x200x25 200x200x25 200x200x25
6(b)-h0rizontals 10056556 10056556 10057536 6(b)-horizontals 135x65x8 13556558 135x65x8
6(c) bracings 200x150x20 2005150510 200x150510 ST P = i
7(0)- legs 2001200525 2005200525 2005200525 e e e .
7(b)-horizontals 150x75x8 100x65x6 135x65x8 _/(mv:‘?“fumls 13 xz. i e X:’ s 1 Sf‘ =
7(c) bracings 2003150520 2005150310 2003150510 o e e e e
8(a)- legs 2002200525 20020025 20020025 i o —— =
30y horizontals | 2005100510 15037559 150x75x9 s | e et o

- 8(c)-bracings 200x150x12 200x150x10 200x150x10
8(c)-bracings 200x150x12 200x150x12 200x150x10 P OGS T FTIIE
9(a)- legs 200x200x25 200x200x25 200x200x25 T ‘_h‘imm‘s o 0;1; T Oxl;) So05TT 0;1;)
9(b)-horizontals 200x100x12 200x200x25 200x100x10 9 bracings T T P
9(c)-bracings 200x200x25 200x200x25 200x200x25 o T T T T
10(a) legs 200x200x25 200x200x25 2005200x25 ToyBorzontls | 20020025 00530028 S002008
10(b)-horizontals 200x200x25 200x200x25 200x200x25 10 bracings 20020035 20020035 20020025
10(c)-bracings 200x200x25 200x200x25 2005200525

Table 3(c): Sectional properties of seifpporting angle

Table 3(a): Sectional properties of sseifpporting angle sectioned tower of height 40m

sectioned tower of height 30m
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Table 3(d): Sectional properties of seifpporting pipe
sectioned tower of height 40m

Table 3(f): Sectional properties of sslfipporting pipe
sectioned tower of height 50m

V. RESULTS AND DISCUSSIONS
4.1 Results of selsupporting angle section and self
supporting pipe section towers of 30m Height
A comparison of lateral displacements and quantitgteél
betweenself -supporting angle section and seupporting
pipe sectionTowers was performed dnthe results are
presented in Fig. 1 to Fig. 19.

4.1.1Lateral displacement and quantity of steel of 30m self
supporting angle section and 30 m safipporting pipe
section tower for 33m/sec basic wind speed

Table 3(e): Sectional properties of selfpporting angle Figure 1.steel quantity fangle section and pipe section self
sectioned tower of height 50m -supporting towers
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