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Main Module Shear Connection
Module End Plate
Connectivity Column Web-Beam Web
Shear Force (kN) 275.0
Axial Force (kN) 0.0
Supporting Section - Mechanical Properties
Supporting Section HB 350
Material E 300 (Fe 440)
Ultimate Strength, Fu (MPa) 440
Yield Strength, Fy (MPa) 300
Mass, m (kg/m) 67.42 I, (cm*) 19100.0
Area, A (cm?) 85.9 Iy(cm*) 2450.0
D (mm) 350.0 r (cm) 14.9
B (mm) 250.0 ry (cm) 5.34
t (mm) 8.3 Z, (cm3) 1090.0
T (mm) 11.6 Zy (cm?) 196.0
Flange Slope 94 Zpz (cm?) 1210.0
Ry (mm) 12.0 Zpy (cm?) 324.0
R (mm) 6.0
Supported Section - Mechanical Properties
Supported Section MB 400
Material E 300 (Fe 440)
Ultimate Strength, Fu (MPa) 440
Yield Strength, Fy (MPa) 300
Mass, m (kg/m) 61.55 I, (cm*) 20400.0
Area, A (cm?) 78.4 Iy(cm*) 622.0
D (mm) 400.0 r (cm) 16.1
B (mm) 140.0 ry (cm) 2.81
t (mm) 8.9 Z (cm3) 1020.0
T (mm) 16.0 Zy (cm?3) 88.8
Flange Slope 98 Zp (cm?) 1170.0
Ry (mm) 14.0 Zpy (cm?) 149.0
Ry (mm) 7.0
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Bolt Details - Input and Design Preference

Diameter (mm) [20]
Property Class [9.8]
Type Bearing Bolt
Hole Type Standard
Bolt Tension Non pre-tensioned
Slip Factor, (muy) 0.3
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

Plate Details - Input and Design Preference

Thickness (mm) [20]
Material E 250 (Fe 410 W)A

Ultimate Strength, Fu (MPa) 410

Yield Strength, Fy (MPa) 240

‘Weld Details - Input and Design Preference

Weld Type Fillet
Type of Weld Fabrication Shop Weld
Material Grade Overwrite, Fu (MPa) 410.0
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2 Design Checks

| Design Status

2.1 Section Design Check

Ok [meawed [eowes [ o |

Viy = ———

v \/5 Ymo
~400.0 x 8.9 x 300
Shear Capacity (kN) 275.0 V3 x 1.1 x 1000 Pass
= 560554.6249950185

[Ref.IS 800 : 2007, C1.10.4.3]
Ty = 2ly

Ymo

Ay =1xt=400.0 x 8.9

Tension Capacity (kN) 0.0 _ 3560.0 x 300
1.1 x 103

= 970909.09

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

2.2 Bolt Design

Diameter (mm) 20

Property Class 9.8

Plate Thickness (mm) 20

No. of Bolt Columns 2 2 Pass
No. of Bolt Rows 3 Pass

Pmin = 2.5d
=2.5x20
Min. Pitch Distance = 50.0 70 Pass
(mm)
[Ref IS 800 :2007, Cl.10.2.2]
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P/ gmaz = min(32 t, 300 mm)
= min(32 x 8.9, 300 mm)
= min(284.8, 300 mm)

= 284.8
Max. Pitch Distance 70 Pass
(mm)
Where, t = min(20.0,8.9)
[Ref. IS 800 : 2007, Cl. 10.2.3]
emin = 1.5 do
=1.5x22.0
Min. End Distance =33.0 35 Pass
(mm)
[Ref. IS 800 : 2007, Cl. 10.2.4.2]
250
emax = 12t €; € = —_—
fy
2
e1 =12 x 20 x iO = 244.95
240
Max. End Distance 250 35 Pass
eg =12 X 8.3 X — =90.92
(mm) 300
emaz = min(er, ez) = 90.92
[Ref. IS 800 : 2007, Cl. 10.2.4.3]
€ min = 1.5 do
=1.5x22.0
Min. Edge Distance = 33.0 35 Pass

(mm)

[Ref. IS 800 : 2007, Cl. 10.2.4.2]
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250
fy

2
er =12 x 20 x ﬁ = 244.95
240

€ maz =12t¢e; e =
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Shear Capacity (kN)

~900.0 x 1 x 245
1000 x v/3 x 1.25
=101.84

[Ref. IS 800 : 2007, Cl. 10.3.3]

Max. Edge Distance 250 35 Pass
ex =12 X 8.3 x — =90.92
(mm) 300
€ maz = min(e1, ez) = 90.92
[Ref. IS 800 : 2007, Cl. 10.2.4.3]
9min = Q(e‘min + 3) + tw
Min. Gauge Distance =2(33.0+6)+8.9 92 Pass
(mm) = 86.9
Fub o Ay
Vd b= =
* \/g TYmb

Kb

by = min( -5, 2 o025, L 10
3dy 3dy fu

=min i, L — 0.25, M, 1.0
3x22.0° 3x22.0 440

= min(0.53,0.81, 2.05, 1.0)
=0.53

[Ref. IS 800 : 2007, Cl. 10.3.4]

Bearing Capacity (kN)

25k d T Ju

TYmb
_ 2.5 x 0.53 x 20 x 8.3 x 440

1000 x 1.25

Vapy =

=77.42

[Ref. IS 800 : 2007, Cl. 10.3.4]
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v Vay = min (Visy, Vaps)
Voo = — = min (101.84,77.42)
Capacity (kN) _ 2750 = 77422.40000000001
6
= 45.83
[Ref. IS 800 : 2007, Cl. 10.3.2]
lj=Mmr—1)xp
= (3—1)x 70 = 140
=140
Long Joint Reduction 15 x d =15 x 20 = 300
Factor
since, lj < 15 x d then B;; = 1.0
[Ref. IS 800 : 2007, Cl. 10.3.3.1]
lg =3 (tp + tmember)
=38.3
5d = 100
Large Grip Length Re-
duction Factor 8d = 160
since, lg < 5d; By = 1.0
[Ref. IS 800 : 2007, Cl.10.3.3.2]
tpr = gap
= 10.0mm
Packing Plate Reduc- since, tpr > 6mm then V,.q = Bpr Vap
tion Factor Bpr = 1.0 — 0.0125 x 10.0 = 0.875
[Ref. IS 800 : 2007, Cl.10.3.3.3]
Via = Bij BigBpk X Vap
=1.0x 1.0 x 0.875 x 77.42
Bolt Capacity (post re- | 45.83 =67.74
duction factor) (kN)
[Ref. IS 800 : 2007, CI. 10.3.3)
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Bolt Tension Force _ 0.0
(kN) 0
=0.0
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Bolt Prying Force (kN)

e
2=

l be x t
Q=_" Te_ﬂxnxfoxzx
2% le 27 X le x 12
R
lu—e—?1
4.0

=35 — T=35.55 mm
0 =0.7x fup

= 0.7 x 900.0

= 630.0 N/mm?

le = min<e,1.1 ty / ﬂf—j")

= min (35, 1.1 x 20 x

2 % 630.0
240

= min(35,50.41) = 35 mm

B =2 (non pre — tensioned bolt)

n=15

B
be = —
Ne

140.0
= ——=70mm

35.55
X
2 x 35
0.0 2 x 1.5 x 630.0 x 70 x 20%
' 27 x 35 x 35.552

Q=0.0

Note : The end plate is suf ficiently thick
prevent yielding of the plate. Thus,
[Ref. IS 800 : 2007, Cl. 10.4.7]
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x 1073
to
Q=0
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Tap = 0.90 fup An / Ymb

< fyb Asb (Ymb / Ymo)

= min (0.90 x 900.0 x 245 / 1.25,
Ty=T1 +Q
Bolt Tension Force =0.0+0.0 900.0 x 314 x (1'25/1'1))
(kN) =0.0 = min(158.76, 321.14)
= 158.76

[Ref. IS 800 : 2007, Cl. 10.3.5]
2 2
() () =
Vab Tap

45.83\ 2 0.0 \2
Interaction Ratio <1 e77a) T\ 15576 =0.46 Pass

[Ref. IS 800 : 2007, Ci. 10.3.6]

2.3 Plate Design

0.6x(dy —2 Xty —2Xr)
= 0.6 x (400.0 — 2 x 16.0 — 2 x 14)0)
Min. Plate Height (mm) =204.0 210 Pass

[Ref. INSDAG — Chpt.5, Sect.5.2.3]
dy — 2(ty s + 761 + gap)

Max. Plate Height (mm) =400.0 — 2 x (16.0 + 14.0 + 10) 210 Pass
= 340.0
Min. Plate Thickness (mm) tw = 8.9 20 Pass
Wprin =9+ €min 2
Min. Plate Width (mm) =92+ 33.0 x 2 162 Pass
= 158.0
Wppae = D —2T5 — 2Ry
Max. Plate Width (mm) =350.0 -2 x 250.0 — 2 x 12.0 | 162 Pass
= 302.8
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Shear Yielding Capacity (kN)
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Viy = ———%
Y VB Yme
210 x 20 x 240

T V3 x 1.1 x 1000
= 529.06

[Ref.IS 800 : 2007, C1.10.4.3]
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S = S 7 S

Block Shear Capacity in Shear
(kN)

Avgfy O~9Atnfu
+
\/g'YmO Tm1

Va1 =

O~9Avnfu Atgfy
Vibiz = —=——— + ———
2 \/§7m1 Ym0

de = min(del, de2) = T714.5

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

Vd = min(Sc, de)
= min(529.06, 714.5)

[Ref. IS 800 : 2007, Cl. 8.2.1.2]

Shear Capacity (kN) 275.0 = 529.06 Pass
[Ref. IS 800 : 2007, CI. 6.1]
By X Zp X Jy
= M = —-————
M =T, X ecc dzz Yo X 106
_ 1.0 x 21000.0 x 240
N 1.1 x 108
Moment Capacity (kNm) ece=9 — bw _ s = 35.55
2 2 = 1.527
M =0.0 x 35.55 x 1073 =0.0
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2.4 Weld Design
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tw,, i, based on thinner part
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=8or8
Min. Weld Size (mm) 6 Pass
Smin based on thicker part =5
[Ref IS 800 : 2007, Table 21 (C110.5.2.3)]
Thickness of thinner part
= min(20,8.9) = 8.9
Max. Weld Size (mm) Smax = 10 6 Pass
[Ref. IS 800 : 2007, CI. 10.5.3.1]
Ru = \/(Awn)? + (Vu)?
o = L fu
'y = ——
V. 275000.0 V3 Ymw
va=l—=m 4.2 x 410
w . = —_——
Weld Strength (N/mm) Apn = A _ 0.0 V3 x 1.25
YT 1, 386.0 = 795.36
Ru = \/(0.0)2 + (712.44) [Ref. IS 800 : 2007, Cl. 10.5.7.1.1]
=T712.44
if 1 > 150t then Vi.q = B, Vap
w ly =h
=210
if 1 < 150t then Vg = Vg
150t = 150 x 4.2 = 630.0
where,
Weld Strength (post long joint) | ; _ pt.length or pt.height '
(N/mm) 020 since, | < 150t¢
B, =12— m then fura = fuw
but 0.6 < B, < 1.0 Fura = 79536
[Ref. IS 800 : 2007, Cl. 10.5.7.3] [Ref. 15 800 : 2007, C1. 10.5.7.3]
Weld Strength (N/mm) 712.44 795.36 Pass
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3 3D Views

=
=m
L 1 L
(a) 3D View (b) Top View
[ [
(c) Side View (d) Front View

4 Design Log
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