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Solution of Internal Assessment Test 3 — July 2022

Sub: | Design of steel structures Sub Code: | 18CV61 ‘ Branch: ‘ Civil
Date: | 9/07/2022  Duration: | 90 min’s | Max Marks: |50 | Sem / Sec: 6 OBE
Answer ALL Questions MARKS CO |RB
Note: Use of IS 800:2007 is permitted and assume missing data. T
1 [25] |co4| L4

Design an unequal single angle section act as tie member of length 1.56m in a
roof truss, if it is to carry an axial load of 60Kn, when subjected to possible
reversal stress into compression resulting from the action of wind or earthquake.

Solution:
Missing things from previous questions: Size of the section, no and dia of bolt,

Bolted connection:

axial load= 60Kn 1
Tag =Factored load =1.5*60=90Kn 1
1

ng = fy X Ag / 7\,m0
A= Tag* Aol fy= 90%1000%1.1/250= 396mm?=3.96cm? .

Try ISA 65*45*5 a=5.26=526mm?

in= 0.96cm = 9.6mm

Check for slenderness ratio: P-20 table 3 of IS 800:2007

Y= Zelf :15%: 162.5 less than 180 hence good to proceed

Tmin 9.

1. Design Yielding Strength Tgqg- (6.2)

Tag  =fyxAg/%Amo (Amo = 1.10 from table 5) 3
=250x526/1.1*1000=119.5 Kn is greater than 90Kn hence

safe

Connection details:

Assume 16mm dia bolt

e Strength shear (assume shank interfere the shear plane of bolts)

f
Vasp = %317 (nnAnb + nsAsb) Ymp 2

= %(0 + 1% (pi * 16 » 16/4) /1.25= 37.14Kn

e Bolts in Bearing
Vnsb = (25Kb d tfu )/Vmb 4

Ky is least of the following e/3do, p/3do- 0.25, fun/fu, 1
Assuming p=2.5*d=50mm and e=1.7*do= 40mm
40/ 3*18=0.74
50/3*18-0.25= 0.68
400/410=0.98
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1
Vhsh = (2.5*%0.68*16*5*400)/1.25*1000= 43.52Kn
No. of bolts = load /bolt value = 90/37.14= 2.42= 3No’s
2. Design Rupture Strength of Net Area Tan- (6.3.3) since it is an angle
(since it is affected by shear laq)

Tdn =0.9 x Anc X fu / 7\4m1 + Bx Ago X fy / 7\4m0 (7\.m1 =
1.25)

Anc = Net c/s area of the connected leg = ((60-5/2-18) *5)
=222.5mm?

Ago = Gross c/s area of the unconnected leg= (45-5/2) *5=
212.5mm?

W\ (f; bs 0\ [Amo

p=1.4-0.076(*) (f_i) (L—) < (}{—y) (2) 207 ......... Pg.

33

45 250 75 410 1.1
p=1.4-0076(%) (57) (75) = (5o (535) 207
=1.19 <1.44>=0.7
by, = w4+ w; —t = 45+35-5= 75mm
L= 3*50= 150mm
Tan =0.9x222.5x410/1.25 +1.19%x212x250/ 1.1=123.08Kn
3. Design Block Shear Strength Tab (6.4.1)

Tar  =[Avg x (fy/N3) / mo + 0.9 x Aty x fu / Ama]
6.4.1

=700 x (250N3) /1.1 + 0.9 x105 x410/ 1.25

= 122.85Kn
Tabz =] 0.9x Aunx (fu/\/3) [ hmit Arg X Ty Amo].oooo pg 33,

6.4.1
=0.9x475x (410~3) /1.25+150 x 250/ 1.1
=115.05 Kn

C1
L= 30/\;
=

< Ly A,\ l

Avg= L,*t=140*5=700 mm?

Amn= (Li-ndo)*t=(30-0.5*18)5=105mm?

Avn= (Lv-ndo)*t=(140-2.5*18)*5=475 mm?

A= Li*t =30*5= 150mm?
DESIGN STRENGTH= least of Tdg, Tdn, Tdbz, and Tab2
Therefore, Design strength of the angle is 115.05Kn is greater than 90Kn hence
safe to proceed with ISA 65*45*5 as tie member
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Design a built-up member to carry an factored load of 1400Kn and effective length
in both planes is 6.5m. the column is restrained in position but not in direction at
both ends. Provide double lacing system with bolted connections. Assume steel of
grade Fe 410 and bolts of grade 4.6. design the column with two channels placed
toe-to-toe.

Solution:

Design of compression member ( Channels toe to toe)
Factored Load= 1400 KN

Assuming permissible stress = 0. 6f, =0.6x250=150N/ mm’
Load _1400x10°

G, 150
=9233.33mm? =93.33 cm?

LACING BAR

Area of 2 channels =

: " hall™1
Try 2-1SMC 2350 @ 42.1 kzg /m. Properties of each char:nels SRR s s
a=53.66cm? =5366mm I, =430.6 cm* =430x10*mm*,
 =10008cm* =10008x10'mm* , © ¢, =2.44cm=24.4mm

S‘pacing (S): Equate Izz =l of bulltup sections
2xl,, =2xI,.

. .s :
2x1, =2x[l" +Ax(i—cw) ]

2
2x10008x10° =2x{430x10‘ +5366x[§—24.4} ]

S=316mm

P-48,Cl: 7.6.1.5
Slenderness ratio of builtup section (A)=1.05x Eli

Effective length (Table1l, Cl: 7.2.2,P-45)
End condition : Effectively held in postion at both ends,
but not restained against retation. (Both ends Hinged)
KL=L=6.5 m=6500mm

. JZ _ r2x1oooax_1o‘
“Va V' 2x5366 f
a is ‘c’.

44, Table 10, Buckling curve class about
P-42, Table 9(c) for f, = 250 N/

Cmnpressive stress about 2Z-"axiSA(f cd-zz)

- 6500 ’
=1, 05*136 =5 =50
Compressive stress fea= 183 N/mm
2x5366

Load carrying capacity = f,x Area = 183x2x5366 "1030

=1964 KN > 1400 KN
Saffe )
. Provide 2- ISMC 350
Liesi f ; lacin em
. 1 { i P~

2 550 oro 7.20f builtup section, whichever is less,
n

0.7 timesminof 4,; and Ay
Inclination Of Lacing: (P-50,Cl 7.6.4)

Assuming Inclination Of Lacing = 45° (40" <8 -<70°) 100 16 100
The gauge distance 'g' for ISMC 350 is 60 mm. =

[25]

COo3

L4
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r,=283cm
. Horizontal length of lacing b/w bolts 1, =316~-60-60 =196 mm
Spaclng of lacingis ¢/c distance of adjaoent bolts

-al—196 mm
3 198 _693<50and<0.7%50 =35
rn 283

Thelocal bucklingof the column does not occur,
Hence double lacing system can be adopted. .
Dimensi flaci
P- 7
Assuming dia of bolt = 16 mm
Width of lacing = 3 x dia of bolt = 3 x 16 = 48 mm Say 50 mm

I_ckns_ur_b__m (E_Q‘_CLZLE)_
et (5 of distance of inner bolts
sinf = 1—9§ &
'U«'
196
I‘, ——Ts=277 20mm &
Ly =277.20mm
For double Iaclng syst:em
. [
1 : o
(= @”" 60x2772{) =462 mm Say 6 mm
Try a lacing bar of 50 mm width and 6 mm thick
i.e, 50 ISF 6
Che sl es : (P-50, C1 7.6.
1=27%k 4145
Tein

0.7xly 0.7l x13
B — i —

Frin o ;

0.7x277.20x 12

3 =112.03 <145

Safe
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r,=283cm '
. Horizontal length of lacing b/w bolts 1, =316~-60-60 =196 mm
Spaclng of lacingis ¢/c distance of adjaoent bolts

-al-196 mm
3, _1%6 _ 035
P T 6.93 <50 and < 0,7 x50 =

Thelocal buckling of the column does not occur,
Hence double lacing system can be adopted. .
Dimensi 5
P- 7
Assuming dia of bolt = 16 mm
Width of lacing = 3 x dia of bolt = 3 x 16 = 48 mm Say 50 mm

I_ckns_uLb__m(E_Q‘_CLZLi)_
et (3 of distance of inner bolts
sm()--l—9§
’U«'
196
I', ——-Ts=277 20mm &
Ly =277.20mm ~
For double Iaclng system .
< [
1 : o
(= axl‘, 60x2772{) =462 mm Say 6 mm
Try a lacing bar of 50 mm width and 6 mm thick
i.e, 50 ISF 6
Che sl es : (P-50, C1 7.6.
1=27%k 4145

r.

0.7xly 0.7l x13
B — i —

Fin ot
i EZ_"E(;_Z‘?:*’E =112.03 <145

Safe

n, =] n, =0 ,y,,=1.25
A =o.7sx§d’ -o.7sx§x15’ =156.83mm’

v _4oqx[1x156.83
“ " "(1.25%1000

2) Strength of bolt In Bearing ¥, = 25Xk Xdx('x, ’;d xt %/,
-~

) =2B.97KN

#»1s the least of the following: 1
5

) GO M Edge distance e = 1.7 x 18 =30.6 mm say 35 mm

3d, 3x18

2) 1’ -025- 30 _p25-068

axiB P=25x16=40mm Say 50 mm
400 )

3) ﬁ- -TO = 0.98

41

ky = 0.65 %

t* > Minof 1) Thickness of flange of channel (13.5) and

2) thickness of lacin (6 mm)

_2.5x0.65x16x6" x400 _

Vi = =49,
R 1.25x1000 o2y :
Bolt value (BV) = 28.97 KN & »
12.37 = o
No of bolts = %07 " 0.43 2 No's (Min) One on each sidel

cl ccl

HOD
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Internal Assessment Test 3 — July 2022

Sub: | Design of steel structures Sub Code: | 18CV61 ‘ Branch: ‘ Civil
Date: | 9/07/2022  Duration: | 90 min’s | Max Marks: |50 | Sem / Sec: 6 OBE
Answer ALL Questions MARKS CO |RB
Note: Use of IS 800:2007 is permitted and assume missing data. T
1 |Design an unequal single angle section act as tie member of length 1.56m in a roof [25] | CO4) L4

truss, if it is to carry an axial load of 60kN, when subjected to possible reversal
stress into compression resulting from the action of wind or earthquake.

2 Design a built-up member to carry an factored load of 1400kN and effective length [25] | CO3| L4
in both planes is 6.5m. the column is restrained in position but not in direction at
both ends. Provide double lacing system with bolted connections. Assume steel of
grade Fe 410 and bolts of grade 4.6. design the column with two channels placed
toe-to-toe.
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