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Abstract. At present, SP-38:1987 is available which provides design for lean to roof type trusses and pitch roof trusses. The
design of lean to roof truss has been carried out as per IS 800:1984 & IS 875 (Part-111):1964. Afterwards IS 800:1984 is
revised in 2007, which is based on limit state method. Also, IS 875 (Part-111) is updated in 1987 and then in 2015
considering climate changes and economical parameters. Accordingly, study has been done to revise the design of trusses
given in SP-38:1987. In the present study, design and comparison of lean to roof type truss with steel circular hollow tube
section have been carried out using IS 875 (Part-111):2015 and IS 800:2007 limit state method using STAAD Pro. and their
results compared with SP-38:1987 results. This study includes lean to roof truss system considering different parameters like
span, spacing of truss, slope of roof and wind zones with all cases of wind load. At the end, a compiled report will be
prepared, which will be helpful to design engineers to provide economic, easier, faster approach for designing of steel

trusses.
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l. INTRODUCTION

Presently, SP-38:1987 [1] is available which provides
design of the lean to roof type trusses and pitch roof trusses
with angle sections and tubular sections, which was based
on old code of IS 875 for wind load and 1S 800 for steel
design. Now, newer code of wind load is available as IS:
875 (Part-111):2015 [2] and IS 800 are revised in 2007, but
design of trusses considering these new codes are not
available. Therefore, it is necessary to revise SP-38 as per
the newer codes.

This study s about design of lean to roof steel trusses
with hollow circular steel tube section for industrial building
according to IS 875 (Part-111):2015 & IS 800:2007 [3]. The
design of roof truss with tube section is economical as
compared to angle section as the torsional resistance
capacity and strength to weight ratio is higher as compared
to angle section. The cost of tubular section i more as
compared to angle section but, the total weight required for
truss is less in case of truss design with tubular section as
compared to angle section.

The truss considered for the design is simply supported
on a column and all joints of truss members are fixed joint
connections. Tie runners are provided at bottom chord of

truss as shown in Figures 1 & 2. The analysis and design of
truss are carried out by using STAAD pro.

The main objectives of this study are to (i) compare
member axial forces of trusses designed by SP-38 with IS
875 (Part-111):1964 & 1S 800:1984 and SP-38 with IS 875
(Part-111):2015 & 1S 800:2007 and (ii) to compare weight of
two trusses made by using angle and tube sections,
respectively.

The design of lean to roof steel trusses using hollow
circular steel tube section (TATA steel) has been
carried out by considering following parameters:

Span 9m, 12mand 15m
Spacing of truss  4.5m and 6m

Slope of roof lin3,1lin4and1in5
Wind zone I, 11, 11

Il. LITERATURE REVIEW

Dubey et al. [4-5] studied analysis of 12mspan pitch roof
truss under normal permeability condition according to IS
875 (Part-111):1987 in which, wind load intensity is
calculated by considering terrain category, topography
factor, different class of structure, structure size factor and
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height, and compared the obtained results with SP-38:1987
results.

Patel and Parmar [6] prepared design of lean to roof type
steel roof truss by considering truss parameters like span
9m, spacing of truss 4.5m, wind speed 33 nvsec, slope 1 in
3 and high permeability and Indian codes 1S 800:2007, IS
875 (Part-111):2015 using steel angle section with bolted
connections.

Soni et al. [5] carried out design of A-type steel rooftruss
of 12m span, 1 in 3 slope of roof, 47 m/sec wind speed and
large permeability with IS 875 (Part-111):1987 and compared
it’s weight with weight of truss having same configuration
truss given in SP-38:1987. In addition, authors observed
increase in weight of truss because of the different wind
load calculation considered in SP-38:1987.

After studying above and other research papers [7-8], it is
observed that many researchers have done different type of
works on steel roof truss but, such type of work like
preparation of design of lean to roof steel trusses with
hollow circular tube using IS 875 (Part-1I1):2015 & IS
800:2007 has not beenattempted.

Il. METHODOLOGY
A. Load Calculation for Truss

1. Dead Load
As per IS 875 (Part-1):1987 [9], the dead load due to
self-weight of truss, sheeting & insulation and their fixtures
is 17 kg/me, self-weight of truss is 6 kg/m?, and weight of
purlins and miscellaneous loads are 3.5 kg/n¥.
e For 4.5m spacing of truss, ISMC 100 is used
as apurlin with 12mm diameter sag rod.
e For6mspacing of truss, ISMC 125 is used as a
purlin with 12mm diametersag rod.

2. LiveLoad

The live Load conforming to IS 875 (Part-11):1987 [10]
=[750 - 20(6 - 100)] N/m2 on plan area. (@)
where

© = Angle of rooftruss

3. Wind Load
The design wind load calculations conforming to IS 875

(Part-111):2015 are shown below.
The wind pressure shall be given in SP-38:1987 is as
follows:
For Zonel P,=1.0kN/m?

Zonell P,=15 KkN/m?

Zonelll P,=2.0 kN/mz?
The designwind pressure, Py, is calculated by

Py=P,x k,x k¢ x kg KN/m? 2
where
k,=areaaveraging factor

k. =combination factor

k4= wind directionally factor

P, =wind pressure
Then, wind force F is computed by

F= (Cpe - Cpi) x A de kN (3)

where

C,i= internal pressure coefficient

Cpe= external pressure coefficient

P.= design wind pressure

A= surface area of cladding unit or structural

element

4. Earthquake Load

Generally, earthquake force govems design of structure
having a large mass like machine foundation, RCC
structure, RCC bridge and retaining wall. As weight ofsteel
truss 5 very low as conpared to concrete structure,
earthquake force does not govern in design of steel roof
trusses.

B. Load Combinations

Load combinations fordesign of roof trusses conforming
to 1S 800:2007 are following:

1. Forstrength
e (DL+LL)
e 15(DL+ WL)
e 12(DL+LL+WL)
e 09DL+15WL

2. Forserviceability

DL +LL
e DL+08LL+08WL
DL + WL

V. EXAMPLES OF TRUSS DESIGNS

Problem 1: Design 9m span lean to roof truss as shown
in Fig. 1 by considering following parameters and compare
with SP-38:1987 results.
Permeability - Normal
Wind Zone -1l

Slope-1in3
Trussspacing-6m

5
£ 1 ¥ 7 ;\ 3 » 1
Fig. 1. Geometry of 9m span lean to roof truss (‘A” shows position of tie

runner)
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TABLE |. COMPARISON OF MEMBER AXIAL FORCES OF TRUSS DESIGNED BY
SP-38 WITH NEW CODE AND SP-38 WITH OLD CODE (ANGLE SECTION)

TABLE Il. COMPARISON OF MEMBER AXIAL FORCES OF TRUSS DESIGNED BY
SP-38 WITH NEW CODE AND SP-38 WITH OLD CODE (T UBE SECTION)

Compression force Tension force Compression force Tension force
SP-38 | SP-38 SP-38 SP-38
with [ withls with SP-38 with Vfifflgs S\;’f’hg SP-38
L IS875 | 875 IS 875 | withIS IS !
Mem gter? (Part- (Part- | Force | (Part- 875 Force Mem Len 875 (g;rst— Force I(Spa8r7t5 Wg:SIS Force
ber t 11):1 111):20 incre 111):19 (Part- incre b gth (Part- 1:20 . 119 part .
No. | (Mt | ogse | 15& | ment | 64& | w20 | ment er | (met | my )- incre ): (Part- | incre
er) No. 15 & ment 64& | nn:20 | ment
IS IS % IS 15&1S % er) | 964& s % s 15815 %
800:1 | 800:20 800:19 | 800:20 1S | 80020 80019 | 80020
984 07 84 07 (kN) 800:1 : : :
07 84 07 (kN)
(kN) (kN) (kN) 984 (KN) (KN)
1 129 | 3237 | 133.00 [ 3109 | -53.74 | -78.69 | 4e 4y (kN)
: @) @) 3 @ @ . 1 20 | 3237 | 12700 [ o, o[ 5374 | 7512 | oo
24.79 | 112.00 | 351.8 | -45.01 | -67.03 2 2 (1) (1)
2 21 (2 (2 7 ()] 1) 48.91 2 257 | 2479 | 11200 1 5o, g7 | 4501 | 6642 1 0 00
. L5, | 840 | 6770 | 7059 | -27.03 | -40.35 | .o .o 2) ) 0] 0]
: @ @ 5 1) () : 3 257 | 840 | 6770 | 79595 | -27.03 | 4028 | 4443
4 257 | 1616 | 0.10 9938 | 005 | -0.06 37.78 (126)16 5)215 %)05 %)09
: &) &) : (1) (1) . 4 257 o ) -99.07 ( 0 (1) 95.56
1.35 [ 56.01 | 83.00 -35.37 | -103.00 | 191.2
5 48.18 5601 | 7941 3537 | -98.00
513 35 215) 91 5312) 84 (5)7 63 (iz)g 00 iag 6 i il o Mk e @ il
6 . . . 4817 | 37- -109. . 5591 | 78.04 3763 | -103.00
5 @ 1) @) @) 5 6 1.355 ) ) 41.18 @) ) 173.70
1.35 | 37.95 | 56.70 2356 | -69.80 | 196.2 3795 | 5657 2356 | -69.70
7 49.40 7 1.355 49.07 195.79
5 ()] 1) (2) (2 1 1) 1) ) ()
1.35 | 37.84 | 56.62 -25.90 [ -75.30 | 190.7 3784 | 5647 2590 | -75.20
1. 492 190.34
¢ s o o |[®**le | 2 8 (o o 2% 1o | %03
135 1897 2831 -11.17 -3350 1999 9 1.355 18.97 28.26 48.96 -11.17 -33.40 199.02
o 5 | | o 49211 (3 @) 1 @ @ @ @
10 135 [2260 | 3376 | ,q45 | 1691 | 4820 | 1850 10 1355 | 2260 [ 3360 | 4opc | -1691 | -4800 | jgag0
> (@) @) ' @) @) 4 212) a7 gls)sz (ié 23 (éé 70
1 135 | 2247 | 3371 | g0 0p | 1923 | 5370 [ gp0, | [M 13551 () ) 4919 | (9 @) 17712
5 @ @) @ @ 8 12 0.429 ?1")37 ZS“ 32.93 E;lg é;"w 171.89
0.42 | 5.67 8.60 519 [ -15.60 [ 200.8
12 51.64 583 | 8.78 530 | -15.90
2 28 531233 glgss (?30 (33 00 202 0 ° o Gl 2T le 2 i
13 : : : 51.89 - -9 : 8.89 13.24 -8.08 -23.90
6 ) (1) ) ) 6 14 2.143 @) ) 49.04 @) ) 195.83
2.14 | 8.89 13.32 -8.08 -24.00 197.0 575 378 523 ~15.80
14 49.90
3 ()] 1) &) &) 7 15 1071 1) 1) 52.71 S ® 202.10
1.07 [ 5.75 8.84 523 | -15.90 [ 204.0 2095 | 31.22 -19.07 | -52.40
1 : 16 3 49.01 174.82
1 o o [2Y%] e |e 2 o | @ |
20.95 | 31.29 -19.07 | -52.50 | 175.3 1083 | 1532 988 | -27.90
17 1548 4145 18239
13 o |a 4935 1 o) @ 4 W | @ |
1.54 | 10.83 [ 15.91 -0.88 | -28.70 | 190.4 18 9144 | 1903 | 2240 1 oo | 1369 | 3760 | .-, o
il 8 () 1) bl @) (@) 2 glf))o glo)zo (2)84 (?65
18 214 [ 1503 [ 2244 | 454, | -1369 [ -37.60 [ 1747 19 1438 | (5 ) 19176 | q) 0 4732
4 (1) (1) (2) (2) > 9.02 21.20 -9.75 -10.47
1.43 | 3.50 10.40 | 197.4 | -3.84 | 5.79 20 1542 | 7 : 134.93 : : 7.45
19 8 ) ) 8 0 0 50.73 ) ) @) 1)
1349 | 40.00 1483 | -22.21
1.54 [ 9.02 2630 [ 191.4 | -9.75 [ -14.04 21 2.141 196.43 49.81
20 2 5 2 5 1 1 44.05 (2 (2 1) 1)
@ @ @) @) 2507 | 68.60 2749 | -4090
21 214 [ 1349 [ 4010 [ 197.1 [ -1483 [ 2232 [ o5, || 22 L9751 (9 ) 174.20 |1y o) 48.75
1 2 (2 7 1) 1) ) 2982 | 82.10 3279 | -48.92
23 1.975 175.29 49.23
2 197 [ 2502 [ 6890 | 1754 | -27.49 | 4107 [ oo : ) ) : 1) 1) :
5 (2) (2) 0 1) 1) i 120.7 131.9
s 197 | 2982 | 8250 | 1766 | -32.79 | -49.18 | . - Average 30 | Average 1%
5 (2 2 3 1) @ :
126.2 110.6
Average 8 % Average 6%
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TABLE Ill. COMPARISON OF SECTION REQUIRED AS PER SP-38 WITH NEW
CODE V/s. SP-38 WITH OLD CODE

Table IV. Comparison of member axial forces of truss designed by
SP-38 with new code and SP-38 with old code (Angle Section)

Angle section Tube section Compression force Tension force
SP-38 with SP-38 with . : . : SP-38 SP-38 SP-38
Member | IS 875 IS 875 527358 (L”;tﬂ_'s 52733 (v;::ﬂ_ls with | withIs with | sp-38
No. (Part- Part- 1 y)1964 & 1S | 11):2015 & I Len | 15875 | 875 15875 | with IS
11):1964 & 1):2015 & 800:1984 800:2007 Mem gth (Part- (Part- Force | (Part- 875 Force
IS 800:1984 | IS 800:2007 ber (met | /DL | 1D:20 | incre | HI:19 | (Part- | incre
1 2-50%x50x6 2-75%75%6 88.9%3.25 114.3%x3.6 No. er) 964 & 15& ment 64 & 111):20 ment
IS IS % IS 15&IS %
2 2-50x50%6 2-75%75%6 88.9%x3.25 114.3x3.6 800:1 800:20 800:19 800:20
3 2.50x50x6 | 2-75x75x6 | 88.9x3.25 | 114.3x3.6 o | o o | O
4 2-50x50x6 | 2-75x75x6 | 88.9x3.25 88.9x3.2 1 1.33 | 35.22 | 140.00 | 297.5 | -54.74 | -78.15 42.77
3 @ @ 0 @) @) '
5 2-40x40x6 | 2-50x50x6 | 88.9x3.25 88.9x3.2 5 2.66 | 29.07 | 124.00 | 3265 | 4839 [ -69.70 | ..
6 2-40x40x6 | 2-50x50x6 | 76.1x3.25 88.9x3.2 ; = (126) B éZg) m 252 3 (21 = % ™
7 2-40x40x6 | 2-40x40x6 | 76.1x3.25 48.3x2.9 3 7 @ &) 2 @ (€)) 44.50
4 266 | 3.20 | 5350 | 1569. | -20.75 | -29.96 | 44 40
8 2-40%x40%x6 | 2-40x40%x6 | 76.1x3.25 48.3%2.9 7 ) ) 79 (1) @) '
2.66 | 16.17 | 0.08 - -0.03 | -0.05
9 2-40x40x6 | 2-40x40x6 | 76.1x3.25 48.3x2.9 5 Z o ) 0051 | ) 0 60.71
10 2-40x40x6 | 2-40x40x6 | 76.1x3.25 48.3x2.9 5 140 [ 57.79 | 8242 | ,, . | -38.05 | -111.00 | 1917
5 1) @ : @) @ 0
11 2-40x40%6 2-40x40%6 76.1x3.25 48.3x2.9 . 140 | 57.60 | 82.37 3.0 39.51 | -115.00 | 191..0
. - 5 €] @ ' @ @ 4
12 1-40x40x6 | 1-40x40x6 | 76.1x3.25 26.9x3.2 . T4 [ 405 [ 615 | a0 | 2670 | 5440 | 1973
13 1-40x40x6 | 1-40x40x6 | 76.1x3.25 26.9x3.2 5 [N [ ' ) @ 5
9 140 [ 44.09 | 6313 | 44,0 | -30.13 [ -88.70 | 1943
14 1-60x60x6 | 1-65x65x6 | 76.1x3.25 42.4x2.6 5 1) ) : ) @) 5
15 1-40x40x6 | 1-40x40x6 | 26.9x2.65 26.9x3.2 10 1.40 | 29.78 | 42.09 | ,, oo | -18.46 | -55.55 | 200.9
5 @ @ @ @ 4
16 2-50x50x6 | 2-55x55x6 | 26.9x2.65 60.3x2.9 N 140 [ 29.87 | 42.07 |, o | 20.25 | -59.00 | 1013
5 @ ® ' @ @ 1
17 1-40x40x6 | 1-45x45x6 | 33.7x2.65 33.7x2.6 T (553 2% 251 2670 1225
12 : - ' 35.58 ' : :
18 1-60x60x6 | 1-75x75x6 | 48.3x2.9 42.4x3.2 5 @ @) @ 2 4
1 140 [ 17.70 [ 2395 | o ., | 1228 | -36.20 | 19438
19 1-40x40x6 | 1-45x45x6 | 26.9x2.65 26.9x3.2 5 @ @ : B) @) 4
1.40 | 17.81 | 23.91 -14.10 | -40.50 | 187.3
20 1-40%40x6 | 1-75x75x6 | 76.1x3.25 42.4x2.6 14 : 2 O 3421 | o) 2 0
21 1-50x50x6 | 1-75x75x6 | 33.7x2.65 60.3x2.9 15 044 1424 639 | g)g) | 400 | -12.30 | 207.5
4 @ @ ' @ @ 0
22 2-40%x40x6 | 2-50x50%6 | 42.4x2.65 60.3x2.9 16 1.33 | 4.47 6.53 4599 | 418 | -1250 | 198.9
3 @ @ ' @ @ 7
23 2-40x40x6 | 2-55x55x6 | 48.3x2.9 60.3%3.6
e oo ) ) . 222 | 449 | 661 | 4743 | 419 | 1270 | 2033
Total 2 ) &) il ) @ 2
weight 260.76 kg 334.5 kg 161.92 kg 185.9 kg ” 3.11 | 6.79 0.89 P 6.35 -18.00 183.6
of truss i _ 1 1 (€] ) (@) 2 0
Problem 2: Design 12m span lean to roof truss as shown in 19 155 | 4.47 | 6.56 s6.83 | 418 | 1260 [ 2015
Fig.2 by considering following parameters and compare 6 élo) = glg) - (ﬂ; - (?3 5 51376 ;
with SP-38:1987 results. 20 4 (1) (1) 44.65 (2) (2) 7 '
Permeability - Normal Slope-1in 3 21 160 829 | 1173 |, ,o | -7.78 | -2260 | 190.6
Wind Zone -1l Truss spacing-4.5 3_22 (111)_55 (116)_68 %_81 fg)wo 294.2
2 12 o o [l |@ 8
2.98 | 1549 | 22.30 1449 | -39.80 | 174.6
"
2l o g |"%e |a |7
173 | 229 | 6.85 199.6 | -2.44 | -3.57
@ s # 1l @ |@ |s w |a@ |*®%
i 160 | 7.03 | 2050 | 191.6 | -7.35 | -10.23
: I ® 12 o o |o o |o [|¥8
” 222 | 1061 | 3170 | 1988 | -11.34 | -1650 | ..o
. ¢ L T 2 t3) @) 3 ) @ :
i " ”7 298 [ 14.34 [ 39.80 | 1775 | -1533 | -2226 | ,. o
: s 3 1 @ @ 3 @ @) '
r A » 2.40 | 23.18 | 63.90 | 175.6 | -24.79 | -35.82
Pl 3 Vv B 14 o |la | o o | “®
B 2 240 | 2648 | 7300 | 175.7 | 2831 | 4081 | , ¢
4 ) &) 3 @ @ '
Fig. 2 Geometry of 12m span lean to rooftruss (“ A” and “B” show position Average 152.9 Average 137.7
of tierunner) 8% 3%
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TABLE V COMPARISON OF MEMBER AXIAL FORCES OF TRUSS DESIGNED BY
SP-38 WITH NEW CODE AND SP-38 WITH OLD CODE (T UBE SECTION)

TABLE VI COMPARISON OF SECTION REQUIRED AS PER SP-38 WITH NEW
CODE V/S. SP-38 WITH OLD CODE

Compression force Tension force Angle Section Tube Section
SP-38 | SP-38 SP-38 sp-3g with1s | SP38WIth | op a5 withis | sP-38 with
with with IS with SP-38 Memb 875 IS 875 875 IS 875
IS 875 875 IS 875 with IS ?\lm er (Part-
Mem Lter? (Part- | (Part- | Force | (Part- | 875 | Force o. (Part- 11):2015 & (Part- (Part-
ber 9 1):1 111):20 incre 11):19 (Part- incre I1):1964 & IS I1):1964 & 11):2015 &
t 1S 800:1984 IS 800:1984 IS 800:2007
No. (g‘:)’ 964& | 15& | ment | 64& | )20 | ment 800:2007
80|§-1 80(I)S'20 K 80:)8'19 égﬁzlg K ! 2-50x50%6 2-70x70~8 | g8.9x3.25 114.3x3.6
(9k8’\‘:) (ISIZI) (E"\l‘) 07 (kN) 2 2-50x50%6 2-70x70x8 | 88.9x3.25 114.3x3.6
1 133 [ 3522 | 135.00 | 2833 | 5474 | 7514 | o« 3 2-50x50%6 2-70x70x8 | 88.9x3.25 114.3x3.6
3 ) (2) 0 ()] 1) :
) 266 [ 20.07 | 123.00 | 3231 | -46.38 | 60.05 | 0 70 4 2-50x50%6 1-70x70x6 | 88.9x3.25 88.9x4
7 @ @ 0 (3) (€)) ' 5 2-50x50%6 1-70x70x6 | 88.9x3.25 88.9x4
3 266 | 1613 | 89.10 | 4525 |-3456 | -49.91 | ,, .0
7 1 1 -60%60% -45x45%x 1x3. 3x3.
03) @) 2 ) (1) : 6 2-60x60x6 2-45x45%6 | 76.1x3.25 60.3x3.6
2.66 | 3.20 | 5350 | 1569. | -20.75 | -29.95
4 7 3 ) 79 O 0 44.36 7 2-60x60x6 2-45x45%6 | 76.1x3.25 60.3x3.6
5 2.66 | 16.17 | 0.11 - -0.03 | -0.07 132.1 8 2-60x60x6 2-45x45%x6 | 76.1x3.25 60.3x3.6
7 %) @) 99.32 | (1) 1) 4
6 1.40 57.79 79.29 37.20 -38.05 2106.00 | 1785 9 2-60x60x6 2-45x45%6 76.1x3.25 48.3%3.2
5 () ) ' @ @ 6 1 2- 2-40x4 76.1x3.2 4 2
- 140 | 5760 | 7019 | 57 .- | 3951 | 1100 |- 0 60x60x6 0x40x6 | 76.1x3.25 8.3
5 @ @ i ()] ()] 72.16 11 2-60x60x6 2-40x40x6 | 76.1x3.25 48.3x3.2
1.40 | 44.06 | 63.11 -28.40 | -84.30 | 196.8
8 5 @ @ 43.24 | (5 @ 0 12 2-60%60%6 2-40x40%6 | 76.1x3.25 48.3x3.2
1.40 | 44.09 | 63.03 -30.13 | -88.50 | 193.6
13 2-60x60x6 2-40x40%6 | 76.1x3.25 48.3x3.2
s o g |"™le |a | o e - -
10 140 | 29.78 | 4205 |, . [-18.46 | 5540 [200.1 14 2-60x60x6 2-40x40x6 | 76.1x3.25 48.3x3.2
> ! W) ' 2) 2) 2 15 1-40x40x6 1-40x40x6 | 26.9%2.65 26.9x3.2
1 140 [ 2087 [ 4201 [ 454, | 2025 [ 59.70 [ 1947 e IXS.
5 ) ©) @ @ 7 16 1-40x40%6 1-40x40%6 | 26.9x2.65 26.9x3.2
7 140 1653 | 2105 |, ., | 854 | 260 | 2125
5 [0 (@) : ) @) 4 17 1-60x60x6 1-65x65x6 | 33.7x2.65 42.4%2.6
I %17)'70 ?13)'82 34.64 é)z'zg g;a.oo 1932 1 g 1-80x80x6 | 2-60x60x6 | 48.3x2.9 60.3x2.9
14 140 | 17.81 | 23.78 33.47 -14.10 | -40.30 185.8 19 1-40x40x6 1-45%x45%x6 | 26.9x2.65 33.7x3.2
5 @ () ' 2 2 8
15 0.44 | 4.24 6.12 44,33 4.00 -12.00 200.0 20 2-70x70x6 2-75%75%6 | 76.1%3.25 76.1x3.2
4 (1) (1) 1@ ) 0 21 1-40x40x6 | 1-50x50x6 | 33.7x2.65 | 33.7x2.6
16 133 | 447 | 6.45 a1z | 418 | 1240 [ 1965 e e
3 @ @) : )] )] 8 22 1-60x60x6 1-65%65%6 | 42.4x2.65 42.4%2.6
222 | 449 | 6.56 419 | -12.60 | 200.9
17 5 e ) 46.30 | o) @ 3 23 1-80x80x6 2-55x55x6 | 48.3x2.9 60.3x2.9
311 | 6.79 | 9.78 -6.35 | -12.70 | 100.0
18 1 0 O 3.9 | o 2 5 24 1-40x40x6 2-40x40%6 | 26.9%2.65 33.7x2.6
19 155 | 4.47 | 6.52 16.00 | 418 [ -1250 [199.1 25 1-40x40x6 1-50x50x6 | 33.7x2.65 42.4x2.6
6 @) () ' 2 2 9
20 4 1) B 44.39 | o oy e
) @) @) @) 27 1-60x60%6 2-60x60x6 | 48.3x2.9 60.3x3.6
’1 160 [ 820 [1L05 [, . [-7.78 [ -2L60 [177.7
2 1) 1) : %) 73) 4 28 2-40% 406 2-55x55%6 | 76.1x3.25 76.1x3.2
2.22 | 11.55 | 16.69 -10.81 | -38.30 | 254.4
22 > ) ) 4450 1 o) @) 3 29 2-40x40x6 2-55x55x6 | 76.1x3.25 76.1x3.2
»3 298 | 1549 | 2226 | ,o. | 1449 [ -39.70 | 1739 Total
1 [0 (@) : &) ) 8 weTight of 462.2 kg 517 kg 268.2 kg 287 .5 kg
_ _ russ
» t%).73 ?2.)29 ?2.530 188.7 (5)44 (%42 39.77
s 160 [7.03 | 1660 | 1362 |-7.35 | -7.44 | o e ) o
2 ) ) 0 (1) (1) : Note: “(1)” indicates axial force due to combination other
26 2.22 | 1061 [ 3160 [197.8 | -11.34 | 1651 | ... than wind load
2 &) &) 9 @) 1) : omnrs e 1s ) . .
- 295 | 14.34 | 39.60 | 1761 | 1583 | 2217 | 230 (2)” indicates axial force due to combination of wind load
1 (@3] @) 3 @) [€)) '
| 290 [ BI8 [ 6370 1747 | 2479 | 567 | 120 V. DISCUSSIONS
‘2‘40 226) — ézz) — ise - % — % — Due to change in load combination, axial force in
29 . ) ) 3 il)' il)' 43.88 members of truss designed by SP-38:1987 with IS 875 (Part-
1474 1269 [11):2015 & IS 800:2007 is different from axial force in
Average 8% Average 8% members of truss designed by SP-38:1987 with IS 875 (Part-
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111):1964 & 1S 800:1984. Ultimately, weight of truss i
increased.

Tables 1 & 2 represent axial forces of 9m spanned truss
with angle section and tubular section,

respectively.

Similarly, the axial forces obtained for 12m spanned truss
with angle sections and tubular section presented in Tables 4
& 5, respectively. The required section size for the 9m and
12m span truss members s given in Tables 3 and 6,
respectively.

[1]

[2]

[
(4]

[

V1. CONCLUSIONS

The compression force is increased by 1.53 times and
tension force is increased by 1.38 times when 12m
spanned truss is designed using angle section with IS
875 (Part-111):2015 & IS 800:2007. On other side
compression force increased 5 by 1.47 times and
tension force is increased by 1.27 times when same
truss is designed with tube section.

The compression force i increased by 1.26 times and
tension force is increased by 1.11 times when 9m
spanned truss is designed using angle section with IS
875 (Part-111):2015 & IS 800:2007. On the other hand,
compression force is increased by 1.21 times and
tension force is increased by 1.32 times when same
truss is designed with tube section.

When comparison is made between member axial
forces of 9 m spanned truss designed by SP-38 with IS
875 (Part-111):1964 & 1S 800:1984 with member axal
forces of 9m spanned truss designed by SP-38 with IS
875 (Part-111):2015 & IS 800:2007 compared to SP-
38:1987 with IS 875 (Part-111):1964 & IS 800:1984, it is
observed that weight of 9m spanned truss with angle
section is increased by 28.28% and with tubular section,
weightis increased by 14.81%.

When comparison is made between member axial
forces of 12 mspanned truss designed by SP-38 with IS
875 (Part-111):1964 & 1S 800:1984 with member axial
forces of 12m spanned truss designed by SP-38 with IS
875 (Part-111):2015 & IS 800:2007 compared to SP-
38:1987 with IS 875 (Part-111):1964 & IS 800:1984, it is
observed that weight of 12m spanned truss with angle
section is increased by 12.00% and with tubularsection,
weightis increased by 7.20%.
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