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1 Input Parameters

Main Module Shear Connection
Module Cleat Angle Connection
Connectivity Column Web-Beam Web
Shear Force (kN) 240.0

Supporting Section - Mechanical Properties

Supporting Section UC 305 x 305 x 118
Material E 300 (Fe 440)
Ultimate Strength, F, (MPa) 440
Yield Strength, Fy (MPa) 300
Mass, m (kg/m) 117.9 I, (cm*) 27672.0
Area, A (cm?) 150.2 Iy(cm*) 9058.0
D (mm) 314.5 r (cm) 13.6
B (mm) 307.4 ry (cm) 7.7
t (mm) 12.0 Z, (cm3) 1760.0
T (mm) 18.7 Zy (cm?3) 589.0
Flange Slope 90 Zp (cm?) 1958.0
Ry (mm) 15.2 Zpy (cm?) 895.0
Ry (mm) 0.0
Supported Section - Mechanical Properties
Supported Section MB 450
Material E 300 (Fe 440)
Ultimate Strength, F,, (MPa) 440
Yield Strength, F, (MPa) 300
Mass, m (kg/m) 72.38 I, (cm?) 30400.0
Area, A (cm?) 92.2 Iy(cm*) 834.0
D (mm) 450.0 r> (cm) 18.1
B (mm) 150.0 ry (cm) 3.0
t (mm) 9.4 Z (cm3) 1350.0
T (mm) 17.4 Zy (cm?) 111.0
Flange Slope 98 Zp (cm?) 1550.0
Ry (mm) 15.0 Zpy (cm?) 187.0
R (mm) 7.5

Bolt Details - Input and Design Preference
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Diameter (mm) [20]
Property Class [12.9]
Type Friction Grip Bolt
Hole Type Standard
Slip Factor, (p5) 0.33
Detailing - Design Preference
Edge Preparation Method Rolled, machine-flame cut, sawn and planed
Gap Between Members (mm) 10.0
Are the Members Exposed to Corrosive Influences? False

1.1 List of Input Section

| Cleat Angle List | ’80 x 80 x &’
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2 Design Checks

| Design Status

2.1 Selected Member Data

Section Size 80 x 80 x 8
Material E 250 (Fe 410 W)A
Ultimate Strength, Fu (MPa) 410
Yield Strength, Fy (MPa) 250
Mass, m | 9.65 I, (cm*) 117.0
(kg/m)
Area, A (cm?) | 12.3 Iy (cm?) 30.5
A (mm) 80.0 rz (cm) 2.45
B (mm) 80.0 ry (cm) 2.45
t (mm) 8.0 Ty (cm) 3.09
R; (mm) 8.0 Ty (cm) 1.58
Ry (mm) 0.0 Z. (cm3) 12.9
Cy (mm) 22.8 Zy (cm?) 12.9
C (mm) 22.8 Zp- (cm3) 23.3
I, (cm*) 74.0 Zpy (cm?) 12.9
Iy(cm*) 74.0

2.2 Initial Section Check

v, !I”!y

dy, — =

Y \/:;'Ymo
_450.0 x 9.4 x 300
V3 x 1.1 x 1000

[Limited to low shear]

Shear Yielding Capacity (kN) 240.0 Pass
= 666.05
[Ref. IS 800:2007, C1.10.4.3]
V=06 Vg
= 0.6 x 666.05
Allowable Shear Capacity (kN) | 240.0 = 399.63 Pass
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2.3 Load Consideration

Vymin = min(0.15Vy, , 40.0)
= min(0.15 X 666.05, 40.0)
=40

Applied Shear Force (kN) 240.0 Vi =max(Vy, Vy i)
= max(240.0, 40)
= 240.0

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

2.4 Bolt Design - Connected to Beam

Diameter (mm) 20.0
Property Class 12.9
Cleat Angle Connec- 80 x 80 x 8
tion
No. of Bolt Columns 1
No. of Bolt Rows 3

Pmin = 2.5d

=2.5x20.0

Min. Pitch Distance =50.0 85 Pass
(mm)

[Ref. IS 800:2007, C1.10.2.2]
Pmax = min(32¢, 300)
= min(32 x 8.0, 300)

= min(256.0, 300)

= 256.0
Max. Pitch Distance 85 Pass
(mm)
Where, t = min(8.0,9.4)

[Ref. IS 800:2007, C1.10.2.3]
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gmin = 2.5d
=2.5x20.0
Min. Gauge Distance = 50.0 N/A
(mm)
[Ref. IS 800:2007, C1.10.2.2]
gmax = min(32¢, 300)
= min(32 x 8.0, 300)
= min(256.0, 300)
= 256.0
Max. Gauge Distance N/A
(mm)
Where, t = min(8.0,9.4)
[Ref. IS 800:2007, Cl.10.2.3]
€min = 1.5dg
=1.5x22.0
Min. End Distance =33.0 35 Pass
(mm)
[Ref. TS 800:2007, C1.10.2.4.2]
250
emax = 12te; € = —_—
Ty
25
e; =12 x 8.0 X —0:96.0
250
Max. End Distance 250 35 Pass
eg =12 x 9.4 X — = 102.97
(mm) 300
emax = min(eq, ez) = 96.0
[Ref. IS 800:2007, C1.10.2.4.3]
€ min = 1.5dg
=1.5x22.0
Min. Edge Distance =33.0 35 Pass
(mm)

[Ref. IS 800:2007, C1.10.2.4.2]
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2
€ max = 12te; € = 250
Ty
250
e1 =12x80x%x 4/ — =96.0
250
Max. Edge Distance 250 35 Pass
e =12 x 9.4 x — =102.97
(mm) 300
€ max = min(e1, e2) = 96.0
[Ref. IS 800:2007, C1.10.2.4.3]
My = (Vu X ecc + My)
ecc = eccentricity
Moment Demand M,, = external moment acting on web
(kNm)
(2400 x 10® x 51.0 4 0.0 x 10°)
N 106
= 12240.0
ln, = length available
ln =p(n.—1)
=85x(3—-1)
=170
Ymax = ln/2
Bolt Force Parame-
ter(s) (mm) =170/2
=85.0

Tmax = g(nc - 1)/2
—00x (1-1)/2
=0.0
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vbv =V, /(nr X ne)
240.0

T (3x1)

80.0

Md X Ymax
Zr?

12240.0 x 85.0

C 1445

=720

tmh =

Md X Tmax

E'I‘%
Bolt.Force (kN) 12240.0 x 0.0
n 14.45

=0.0

tmv =

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

= 1/(80.0 +0.0)2 + (72.0 + 0.0)2

= 107.63
Ky F
Vasy = Bffeh®
TYmf
Where N Fy = 0~7fubAnb
Slip Resistance 0.33 x 1 x 1.0 x 0.7 x 1220.0 x 245

V. =
dsf 1.25 x 103

=110.47

[Ref. IS 800:2007, C1.10.4.3]
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lj=(Mm—1)xp
—(3-1)x85=170

=170
Long Joint Reduction 15 x d = 15 x 20.0 = 300.0
Factor
since, I; < 15 x d then f;; = 1.0
[Ref. IS 800:2007, C1.10.3.3.1]
lg =X (tp + tmember)
=254
5d = 100.0
Large Grip Length Re- N/A
8d = 160.0

duction Factor
since, lg < 5d ; Bjg = 1.0
[Ref. IS 800:2007, C1.10.3.3.2]
Via = Bi1;819Vaw

Bolt Capacity (post re- =1.0 x 1.0 x 110.47
duction factor) (kN) — 110.47
Capacity (kN) 107.63 110.47 Pass

2.5 Cleat Angle Check

0.6 x (dy —2 Xty —2x1y)
=0.6 x (450.0 — 2 x 17.4 — 2 x 15.0)
Min. Cleat Angle Height = 231.12 240 Pass

[Ref. INSDAG, Ch.5, sec.5.2.3]
dy — 2(tys + 711 + gap)
Max. Cleat Angle Height =314.5 — 2 x (18.7+ 15.2 + 10) 240 Pass

= 385.2
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max (gap: teleat + TTangle + 2€'min + (nc - 1)gmin)

Min. Leg Length (mm) (on | _ .0 (10.0, 8.0+ 80+2x33.0+(1—1)x 50.0) 80.0 Fail
supported leg)

= 82.0

teleat t+ Trangle + 2¢'min + (nc - 1)gmin
Min. Leg Length (mm) (on =80+80+2x33.0+4+(1—-1) %500 80.0 Fail
supporting leg) — 890
Min. Cleat Angle Thick- | ¢, = 0.5 x 9.4 = 4.7 8.0 Pass

ness (mm)

3 Design Log

2021-02-04 12:43:37 - Osdag - INFO - 3rows lcolumns 20.0mm diameter bolts needs leg length of 86.0
2021-02-04 12:43:37 - Osdag - INFO - Available width is 80.0
2021-02-04 12:43:37 - Osdag - ERROR - The connection cannot be designed with provided bolt diameters or cleat angle list
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