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Main Module

Shear Connection

Module Fin Plate Connection
Connectivity Beam-Beam
Shear Force (kN) 160.0
Axial Force (kN) 20.0
Supporting Section - Mechanical Properties
Supporting Section ‘WB 400
Material E 300 (Fe 440)
Ultimate Strength, F,, (MPa) 440
Yield Strength, Fy (MPa) 300
Mass, m (kg/m) 66.71 I, (cm*) 23400.0
Area, A (cm?) 85.0 Iy(cm*) 1380.0
D (mm) 400.0 r (cm) 16.6
B (mm) 200.0 ry (cm) 4.04
t (mm) 8.6 Z, (cm3) 1170.0
T (mm) 13.0 Zy (cm?) 138.0
Flange Slope 96 Zpz (cm?) 1320.0
Ry (mm) 13.0 Zpy (cm?) 234.0
R (mm) 6.5
Supported Section - Mechanical Properties
Supported Section MB 300
Material E 300 (Fe 440)
Ultimate Strength, F,, (MPa) 440
Yield Strength, Fy (MPa) 300
Mass, m (kg/m) 46.02 I, (cm*) 8990.0
Area, A (cm?) 58.6 Iy(cm*) 486.0
D (mm) 300.0 r (cm) 12.3
B (mm) 140.0 ry (cm) 2.87
t (mm) 7.7 Z, (cm3) 599.0
T (mm) 13.1 Zy (cm?3) 69.4
Flange Slope 98 Zp (cm?) 681.0
Ry (mm) 14.0 Zpy (cm?) 117.0
Ry (mm) 7.0
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Bolt Details - Input and Design Preference

Diameter (mm)

[16, 20, 24]

Property Class

8.8, 10.9]

Type

Friction Grip Bolt

Hole Type

Standard

Bolt Tension

Pre-tensioned

Slip Factor, (uf)

0.48

Detailing - Design Preference

Edge Preparation Method

Rolled, machine-flame cut, sawn and planed

Gap Between Members (mm) 5.0
Are the Members Exposed to Corrosive Influences? False
Plate Details - Input and Design Preference
Thickness (mm) (16, 18, 20, 22]
Material E 250 (Fe 410 W)A
Ultimate Strength, Fu (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, Fu (MPa) 440.0
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2 Design Checks

| Design Status

2.1 Initial Section Check

Ok [meawed  [eowed [ o |

Vg, = ——

Y \/g'YmO
~260.0 x 7.7 x 300
Shear Yielding Capacity (kN) 160.0 V3 1.1 x 1000 Pass
= 315.23

[Ref. IS 800:2007, C1.10.4.3]
Va=0.6 Vg

= 0.6 x 315.23
Allowable Shear Capacity (kN) | 160.0 =189.14 Pass

[Limited to low shear]
Agf
Ty = 297

Ymo

Ag =1t =260.0 x 7.7

Tension Yielding Capacity | 20.0 _ 2002.0 x 300 Pass
(kN) 1.1 x 103
= 546.0

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

2.2 Load Consideration

Applied Axial Force (kN) 20.0 20.0
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Vymin = min(0.15Vy,, 40.0)
= min(0.15 x 315.23, 40.0)
=40

Applied Shear Force (kN) 160.0 Vu = max(Vy, Vyi)
= max(160.0, 40)
= 160.0

[Ref. IS 800:2007, C1.10.7]

2.3 Bolt Design

Diameter (mm) 24.0

Property Class 10.9

Plate Thickness (mm) tw = 7.7 16.0 Pass
No. of Bolt Columns 1 Pass
No. of Bolt Rows 3

Pmin = 2.5d
=2.5x%x24.0
Min. Pitch Distance (mm) = 60.0 60 Pass

[Ref. IS 800:2007, C1.10.2.2]
P/gmax = min(32¢, 300)

= min(32 x 7.7, 300)
= min(246.4, 300)

= 246.4
Max. Pitch Distance (mm) 60 Pass

Where, t = min(16.0,7.7)

[Ref. IS 800:2007, C1.10.2.3]
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Pmin = 2.5d
= 2.5 X% 24.0
Min. Gauge Distance =60.0 0.0
(mm)
[Ref. IS 800:2007, C1.10.2.2]
p/gmax = min(32t, 300)
= min(32 x 7.7, 300)
= min(246.4, 300)
= 246.4
Max. Gauge Distance 0.0
(mm)
Where, t = min(16.0,7.7)
[Ref. IS 800:2007, C1.10.2.3]
€min = 1.5dg
=1.5x26.0
Min. End Distance (mm) =39.0 40 Pass
[Ref. IS 800:2007, C1.10.2.4.2]
250
emax = 12te; € = —_—
Ty
e; =12 x 16.0 x @ =192.0
250
Max. End Distance (mm) 250 40 Pass
eg =12 X 7.7 X — = 84.35
300
emax = min(eq, ez) = 84.35
[Ref. IS 800:2007, C1.10.2.4.3]
€ min = 1.5dg
=1.5x%26.0
Min. Edge Distance (mm) =39.0 40 Pass
[Ref. IS 800:2007, C1.10.2.4.2]
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€ max = = 12te; € =
250
e =12 x16.0 X 4/ — = 192.0
250
Max. Edge Distance (mm 250 40 Pass
& ( ) ep =12 X 7.7 x 200 = 84.35

€ max = min(e1, e2) = 84.35

[Ref. IS 800:2007, C1.10.2.4.3]

Mg = (Vi X ecc + My,)

ecc = eccentricity
Moment Demand (kNm) M, = external moment acting on web

_ (160.0 x 103 x 45.0 + 0.0 x 109)
- 106

=72

ln, = length available

In =p(n—1)
=60x(3—-1)
=120

Ymax = ln/2
= 120/2
=60.0

Bolt Force Parameter(s)

(mm)

Tmax = g(nc - 1)/2
—00x(1-1)/2
=0.0
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vbv =V, /(nr X ne)
1600
T (3x1)
53.33

Md X Ymax
Erf
7.2 X 60.0
7.2

= 60.0

tmh =

Md X Tmax

Er?
Bolt Force (kN) 7.2 x 0.0
7.2

=0.0

tmv =

Ay
(nr X ne)
200
T (3x1)

=6.67

abh =

Ures = \/(vbv + tmwv)2 + (tmh + abh)?

= 1/(53.33 +0.0)2 + (60.0 + 6.67)2

= 85.37
pnine KpFo
Vgop = 220
Ymf
Where ,Fo = O'7fubAnb
Slip Resistance (kN) 0.48 x 1 x 1.0 x 0.7 x 1040.0 x 353

V. =
dsf 1.25 x 10

= 98.68

[Ref. IS 800:2007, C1.10.4.3]
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if 1; > 15d then Vig = By, Vap
lj=(nr—1)xp
if I; < 15d then Vg = Vap =(3—-1) x 60 =120
where, =120
Long Joint Reduction Fac- | I; = ((nc or nr) — 1) x (p or g) 15 x d =15 x 24.0 = 360.0
tor
Bi; = 1.075 — 1/(200d) since, I; < 15 x d then §;; = 1.0
but 0.75 < 8;; < 1.0
[Ref. IS 800:2007, C1.10.3.3.1]
[Ref. IS 800:2007, C1.10.3.3.1]
Capacity (kN) 85.37 98.68 Pass

2.4 Plate Design

0.6 x (dy —2Xty—2x1s)
=0.6 x (300.0 — 2 x 13.1 — 2 x 14.0)
Min. Plate Height (mm) =147.48 200 Pass

[Ref. INSDAG, Ch.5, sec.5.2.3]
dp — toy + 7Tp1 — notchp,

Max. Plate Height (mm) =300.0 — 13.1 +14.0 — 40 200 Pass
= 2229
2emin + (ne — 1)Pmin)

Min. Plate Width (mm) =2x39.0+(1—1)x60.0 85.0 Pass
=83.0

Min. Plate Thickness | t, = 7.7 16.0 Pass

(mm)

Page 8



I
i

( d ®
Created WithE ‘ OS O g

I I I

Vg, = ——
Y \/§'Ym0
~ 200 x 16.0 x 250

Shear Yielding Capacity V3 x 1.1 x 1000
(kN) = 419.89

[Ref. IS 800:2007, C1.10.4.3]

Vg =0.6 Vg
= 0.6 x 419.89
Allowable Shear Capacity | V = 160.0 = 251.93 Pass
(kN)
[Limited to low shear]
0.7540. Ta
Vg, = ————tndt
\/§7ml
_ 1 (200 (3% 26.0) x16.0 x 410
Shear Rupture Capacity V3 x1.25
(kN) = 600.24
[ Ref. AISC, sect. J4]
Avgfy 0~9Atnfu
Vabin = +
\/§7m0 Ym1

0.9Aun fu 4 Atg [y

Vabie = —=——
Block Shear Capacity in V3m1 Ym0

Shear (kN)
Vap = min(Vgp1, Vape) = 404.51
[Ref. IS 800:2007, CL6.4]
Vg = min(Se, Vg,,, Va,)
= min(251.93, 600.24, 404.51)
Shear Capacity (kN) 160.0 = 251.93 Pass

[ Ref. IS 800:2007, C1.6.1]
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Tag =

Ymo

Ag =1t =200 x 16.0

Tension Yielding Capacity _ 3200.0 x 250
(kN) 1.1 x 103
=T27.27

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

0.94
Tdn — nf’u
Ym1
_1x 09x (200 — 3 x 26.0) x 16.0 x 410
Tension Rupture Capacity 1.25
= 821.84

(kN)

[Ref. IS 800:2007, C1.6.3.1]
Avg fy i 0.9Atn fu

Tabnn =
\/§7m0 Ym1

0.94un fu " Atgfy

Tabiz = —=——
Block Shear Capacity in V3ym1 Ymo

Tension (kN)
Tap = min(Tapr, Tape) = 489.13

[Ref. IS 800:2007, C1.6.4]
Tq = min(Tyag, Tan, Tab)
= min(727.27, 821.84, 489.13)
Tension Capacity (kN) 20.0 = 489.13 Pass

[Ref.IS 800:2007, CL.6.1]
BvZ,
My, = pfye
Ymo X 10
_ 1.0 x 160000.0 x 250

1.1 x 108
Moment Capacity (kNm) 7.2 Pass

= 36.36

[Ref. IS 800:2007, C1.8.2.1.2]
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36.36 | 489.13
Interaction Ratio <1 Pass

0.24

[Ref. IS 800:2007, C1.10.7]

2.5 Section Design

Vy !l“!y

v \/§'Ym0
2600 X 7.7 x 300

Shear Yielding Capacity V3 x 1.1 x 1000

(kN) =315.23

[Ref. IS 800:2007, C1.10.4.3]

Vg =0.6 Vg
= 0.6 x 315.23
Allowable Shear Capacity | V = 160.0 = 189.14 Pass
(kN)
[Limited to low shear]
0.7544,, Ju
Vg, = ————ndt
\/g'le
—1x (260.0 — (3 x 26.0)) x 7.7 x 440
Shear Rupture Capacity V3 x1.25
(kN) = 462.46
[ Ref. AISC, sect. J4]
Av fy 0~9Atnfu
Vabin = —=L +
V3Ymo Y1

0.9Aun fu " Atgfy

Vablz = ———
Block Shear Capacity in V3ym1 Ym0

Shear (kN)
Vab = min(Vgp1, Vapz) = 217.79

[Ref. IS 800:2007, C1.6.4]
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Vg = min(Se, Vg, de)
= min(189.14, 462.46, 217.79)
Shear Capacity (kN) 160.0 = 189.14 Pass

[ Ref. IS 800:2007, C1.6.1]
A
Tyy = 9ty
YmOo

Ag =1t = 260.0 x 7.7

Tension Yielding Capacity _ 2002.0 x 300
(kN) 1.1x 108
= 546.0

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

0.94
Tdn — nfu
Tm1
_1x 0.9 x(260.0 -3 x 26.0) x 7.7 x 440
Tension Rupture Capacity 1.25
= 443.96

(kN)

[Ref. IS 800:2007, C1.6.3.1]
Avgfy + 0~9Atnfu

\/§7m 0 Ym1

Tap11 =

0.9Aun fu " Asg fy

Tabiz = —=———
Block Shear Capacity in V3ym1 TYmo

Tension (kN)
Tdb = min(Tdbl, Tdb2) = 262.87

[Ref. IS 800:2007, C1.6.4]

Tq = min(Tyg, Tan, Tab)
= min(546.0,443.96, 262.87)
Tension Capacity (kN) 20.0 = 262.87 Pass

[Ref.IS 800:2007, CL.6.1]
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!b!p! Yy

M, =
427 o x 106

1.0 x 681000.0 x 300
- 1.1 x 106

Moment Capacity (kNm) 7.2 Pass
= 185.73
[Ref. IS 800:2007, C1.8.2.1.2]
7.2 N 20.0 —0.11
185.73 = 262.87
Interaction Ratio <1 Pass

[Ref. IS 800:2007, C1.10.7]

2.6 Weld Design

twm, based on thinner part
= max(8, 8)

Min. Weld Size (mm) 6

Pass
Smin based on thicker part =5

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

Thickness of thinner part
= min(8.6, 16.0) = 8.6
Max. Weld Size (mm) Smax = 10 6

Pass

[Ref. IS 800:2007, C1.10.5.3.1]
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Rw =V (Twh + Awh)z + (va + va)2

M X ymax _ 7200000.0 X 94.0

Twnh = =
" Ipw 1107445.33 Fur = te fu
T _ M x Tmax 7200000.0 x 0.0 \/§'me
T T Iyw 110744533 _ j_z X 410
Weld Strength (N/mm) Voo — V. _ 160000.0 3% 1.25 .
Tl 376 = 795.36
Ay = A 20000.0
L 376

[Ref. IS 800:2007, C1.10.5.7.1.1]

Ry = 1/(611.14 + 53.19)2 + (0.0 + 425.53)2
= 788.93
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3 3D Views

I

(a) 3D View (b) Top View

E W
- 1L L

(c) Side View (d) Front View

4 Design Log

2021-02-04 11:55:35 - Osdag - INFO - === End Of Design ===
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