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1 Input Parameters

Module Tension Member Design - Welded to End Gusset
Axial Force (kN) 500.0
Length (mm) * 3000.0
Section Profile* Back to Back Channels
Section Size* Ref List of Input Section

Plate Details - Input and Design Preference

Thickness (mm) [16, 18, 20]
Material E 250 (Fe 410 W)A
Ultimate Strength, F,, (MPa) 410
Yield Strength, Fy (MPa) 250

‘Weld Details - Input and Design Preference

Weld Type Fillet
Type of Weld Fabrication Shop Weld
Material Grade Overwrite, F,, (MPa) 440.0

1.1 List of Input Section

Section Size* | "MC 75’, "MC 125°, "MC 125%, "MC 150°, "MC 150*’, "MC 175, "MC 175%’, "MC 200, "MC 200*’, "MC 225’, "MC
225% "MC 2507, "MC 250%’, "MC 250*°, "MC 300°, MC 300**, "MC 300*’, "MC 350’, "MC 400’, *JC 100’, *JC 125,
"JC 1507, *JC 175, *JC 200°, 'LC 75°, "LC 100’, 'LC 125°, 'LC (P) 125", 'LC 150, 'LC (P) 150°, 'LC 175, 'LC 200’,
'LC (P) 200, "LC 225°, "LC 250’, 'LC 300°, 'LC (P) 300’, 'LC 350’, 'LC 400°, '"MPC 75°, "MPC 125’, "MPC 125*",
"'MPC 1507, 'MPC 150%’, "MPC 175, "MPC 175%’, "MPC 200’, 'MPC 200%", "MPC 225’, '"MPC 225*’, "MPC 250’,
'MPC 250%, "MPC 250*’, "MPC 300°, "MPC 300%’, "MPC 300%’, "MPC 350, "MPC 400’
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2 Design Checks

Design Status

2.1 Selected Member Data

Section Size* (’JC 125, Back to Back Channels’)
Material E 300 (Fe 440)
Mass, m (kg/m) 15.8
Area, A (cm?) 2000.0
D (mm) 125 I, (cm?) 103.99
B (mm) 50 T (cm) 5.19
t (mm) 3.0 ry (cm) 2.28
T (mm) 6.6 Z, (cm?) 86.08
T, (mm) 18.0 Zy (cm3) 20.8
Flange Slope 91.5 Zp- (cm3) 96.89
Ry (mm) 6.0 Zpy (cm?) 34.2
Ry (mm) 24 Radius of gyra- | 22.8
tion, r (cm)
I. (cm?) 538.0

2.2 Member Check

Tension  Yielding

Capacity (kN)

= 545.45

~1000.0 x 300
T 1.1 x 103

[Ref. IS 800:2007, C1.6.2]
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Tension  Rupture
Capacity (kN)

T R - R
=1.4-0.076 x — x 24— x =
A t " 09f,  Le

< 09furmo o o

fyym1

— 140076 x 20 390 30
3.0 0.9x440 177
0.9 x 440 x 1.1

— 300 x 1.25

> 0.7

=1.13

Tu — 2% (O.QAanu N /3Agofy>

Ym1 Ymo

gy [09x3354x 440 1.13 x 660.0 x 300
- 1.25 1.1

=619.31

[Ref. IS 800:2007, C1.6.3.3]

Tyq = min(Tyg, Tan)
— min(545.45, 619.31)

Tension Capacity | 500.0 = 545.45 Pass
(kN)
[Ref.IS 800:2007, CL6.1]
KL 1x3000.0
r 228
Slenderness KL < 400 = 131.58 ——
r
[Ref. IS 800:2007, C1.7.1.2]
I3 .
Utilization Ratio = — = °00.0
Utilization Ratio <1 Tq 545.45
=0.92
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Acmin = 0.34¢
= 0.3 x 545.45
= 163.64
Axial Load Consid- A =500.0 Pass
ered (kN) Acmax = 545.45
[Ref. IS 800:2007, C1.10.7]

2.3 Weld Design

twmin Pased on thinner part
= max(3, 2)

Min. Weld Size (mm) 3 Pass
Smin based on thicker part =5

[Ref. IS 800:2007, Table 21, C1.10.5.2.3]

Thickness of thinner part
= min(18.0, 3.0) = 3.0
Max. Weld Size (mm) Smax = 16.0 3 Pass

[Ref. IS 800:2007, C1.10.5.3.1]

te = 0.7ty
ty >3 =0.7x3
Throat Thickness =3 Pass
(mm) [Ref. IS 800:2007, C1.10.5.3.1]
[Ref. IS 800:2007, C1.10.5.3.1]
Effective Length (mm) lw = 886
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Rw = (Awh)2 + (va)2
fo = ti fu
v =
\% 0.0 V3%mw

e T _ 3x410
Weld Strength | 4 _ A _ 500000.0 V3 x1.25 _—
(N/mm) v lw 886 = 568.11

Ry = 1/(564.33)2 + (0.0)2 [Ref. IS 800:2007, C1.10.5.7.1.1]

= 564.33
if 1 > 150, then Vig = B, Vab I = plate length or height
l; = max(155,192)

if 1 < 150t;, then Viq = Vap =192

where, 150ty = 150 x 3 = 450
Weld  Strength  (post | ; _ plate length or height
long joint) (N/mm) (0.21) since, [ < 150¢¢

B, =1.2—

(150tt) then fwrd = fw

but, 0.6 S Blw S 1.0 fwrd = 568.11

[Ref. IS 800:2007, C1.10.5.7.3] [Ref. IS 800:2007, C1.10.5.7.3.]
‘Weld Strength | 564.33 568.11 Pass
(N/mm)

2.4 Gusset Plate Check

Tension  Yielding | 500.0
Capacity (kN)

Tag =

Ag = It = 400 x 18.0
_7200.0 x 250
T 1.1x 103

= 511.36

[Ref. IS 800:2007, C1.6.2]

I B e

Pass
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Min.Height (mm)

H =1 x Depth + Clearance
= (1 x 400) + 30

(kN)

[Ref.IS 800:2007, CL.6.1]

=155
L = Flange weld 4+ Clearance
Min.Plate Length =162+ 30 Pass
(mm) =192
Min.Member 384 3000.0 Pass
Length (mm)
Thickness (mm) Tp =18.0
Ry = \/(Awh)2 + (va)2
ttfu
fw =
vV 00 C VB
Vaov = — = —
T L 886 _ 3x410
Weld Strength Ay = A _ 500000.0 V3x 125 Pass
(N/mm) b 886 = 568.11
Ry = /(564.33)2 + (0.0)2 [Ref. IS 800:2007, C1.10.5.7.1.1]
= 564.33
A 0.94
Tapn = vely + infu
\/§7m0 TYm1
0.9A A
Tdbl2 _ \/g'unfu + tgfy
Block Shear Ca- Ym1 "m0
pacity (kN)
Tap = min(Tdbl, Tde) =1115.73
[Ref. IS 800:2007, C1.6.4]
Ty = min(Tyg, Tan)
= min(511.36, 1115.73)
Tension Capacity | A = 500.0 =511.36 Pass
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2.5 Intermittent Connection

Connection (nos) 2

Spacing (mm) 1000 872.0 Pass
Min.Height (mm) 155

Min.Plate Length 50

(mm)
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3 3D Views

]
|

(a) 3D View (b) Top View

(c) Side View (d) Front View

4 Design Log

15:43:30 - Osdag - INFO - :In the case of reverse loading, slenderness value shall be less than 180 [Ref. Table 3, IS 800:2007].

15:43:30 - Osdag - INFO - :In the case of reverse loading for double sections, spacing of the intermittent connection shall be less than
600 [Ref. Cl. 10.2.5.5, IS 800:2007].

15:43:30 - Osdag - INFO - Preheating of thicker plate is required (IS 800:2007 Table 21).

15:43:30 - Osdag - INFO - :Overall welded tension member design is safe.
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