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Main Module

Shear Connection

Module End Plate Connection
Connectivity Column Flange-Beam Web
Shear Force (kN) 250.0
Axial Force (kN) 80.0

Supporting Section - Mechanical Properties

Supporting Section

UC 254 x 254 x 89

Material E 300 (Fe 440)
Ultimate Strength, F,, (MPa) 440
Yield Strength, Fy (MPa) 300
Mass, m (kg/m) 88.9 I, (cm*) 14268.0
Area, A (cm?) 113.3 Iy(cm*) 4857.0
D (mm) 260.3 r (cm) 11.2
B (mm) 256.3 ry (cm) 6.55
t (mm) 10.3 Z, (cm3) 1096.0
T (mm) 17.3 Zy (cm?) 379.0
Flange Slope 90 Zpz (cm?) 1224.0
Ry (mm) 12.7 Zpy (cm?) 575.0
R (mm) 0.0

Supported Section - Mechanical Properties

Supported Section

UB 356 x 127 x 39

Material E 300 (Fe 440)
Ultimate Strength, F,, (MPa) 440
Yield Strength, Fy (MPa) 300
Mass, m (kg/m) 39.1 I, (cm*) 10172.0
Area, A (cm?) 49.8 Iy(cm*) 358.0
D (mm) 353.0 r (cm) 14.3
B (mm) 126.0 ry (cm) 2.7
t (mm) 6.6 Z (cm3) 576.0
T (mm) 10.7 Zy (cm?3) 57.0
Flange Slope 90 Zp (cm?) 659.0
Ry (mm) 10.2 Zpy (cm?) 89.1
Ry (mm) 0.0
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Bolt Details - Input and Design Preference

Diameter (mm)

24]

Property Class

[5.8]

Type Friction Grip Bolt
Hole Type Standard
Bolt Tension Pretensioned
Slip Factor, (uf) 0.25

Detailing - Design Preference

Edge Preparation Method

Sheared or hand flame cut

Gap Between Members (mm) 10.0

Are the Members Exposed to Corrosive Influences? False
Plate Details - Input and Design Preference

Thickness (mm) (18]

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

Page 2




I
i

( d ®
Created WithE ‘ OS O g

2 Design Checks

| Design Status

2.1 Section Design Check

Ok [meawed [eowed [ o |

Vy = —Y
Y \/§7m0
_353.0 x 6.6 x 300
V3 x 1.1 x 1000

= 366848.36104308814

Shear Capacity (kN) 250.0 Pass

[Ref. IS 800:2007, C1.10.4.3]
A
Tag = 9y

Ymo

Ag =1t = 353.0 X 6.6

Tension Capacity (kN) 80.0 _ 2329.8 x 300 Pass
1.1 x 103

= 635400.0

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

2.2 Bolt Design

Diameter (mm) 24
Property Class 8.8
Plate Thickness (mm) 18
No. of Bolt Columns 2 2 Pass
No. of Bolt Rows 4 Pass
Pmin = 2.5d
=25x%x24
Min. Pitch Distance = 60.0 60 Pass
(mm)
[Ref. IS 800:2007, C1.10.2.2]
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P/ gmax = min(32¢, 300)
= min(32 x 6.6, 300)
= min(211.2, 300)
=211.2
Max. Pitch Distance 60 Pass
(mm)
Where, t = min(18.0, 6.6)
[Ref. IS 800:2007, C1.10.2.3]
emin = 1.7dg
=1.7 x 26.0
Min. End Distance =44.2 45 Pass
(mm)
[Ref. IS 800:2007, C1.10.2.4.2]
250
emax = 12te; € = —_—
Ty
2
e1 =12 x 18 x i0:216.0
250
Max. End Distance 250 45 Pass
eg =12 x 17.3 X — = 189.51
(mm) 300
emax = min(ej, ez) = 189.51
[Ref. IS 800:2007, C1.10.2.4.3]
€' min = 1.7do
= 1.7 X 26.0
Min. Edge Distance =44.2 45 Pass
(mm)
[Ref. IS 800:2007, C1.10.2.4.2]
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2
€' max = 12te; € = 250
Ty
2
e1 =12 x 18 x 2=216.0
250
Max. Edge Distance 250 45 Pass
ex =12 x 17.3 X 4/ — = 189.51
(mm) 300
€ max = min(e1, ez) = 189.51
[Ref. IS 800:2007, C1.10.2.4.3]
g1 = 2(6‘min + 3) + tw
=2(44.2+5)+ 6.6
=105.0
. . g2 = Q(e‘min + RT) + Tw
Min. Gauge Distance 126 Pass
(mm) =2(44.2+12.7) + 10.3
=124.1
Gmin = maz (g1, g2)
=124.1
ne Kp F
Vias = Hfnetflplio
Ymf
Where , Fo = 0.7 fupAnp
Slip Resistance (kN) Vs — 0.25 x 1 x 1.0 x 0.7 x 830.0 x 353
dsf = 1.25 x 10°
= 41018.6
[Ref. IS 800:2007, C1.10.4.3]
\%
Voo = —
n
Capacity (kN) _ 2500 41018.6
8
=31.25
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lj=(Mm—1)xp
= (4—1) x 60 = 180

1 =180
Long Joint Reduction 15 x d =15 x 24 = 360

Factor

since, I; < 15 x d then f;; = 1.0

[Ref. IS 800:2007, C1.10.3.3.1]
lg =3 (tP + tmember)

=45.3
5d = 120

Large Grip Length Re-
8d = 192

duction Factor
since, lg < 5d ; Bjg = 1.0

[Ref. IS 800:2007, C1.10.3.3.2]

tpk = gap
= 10.0mm
Packing Plate Reduc- since, tpr > 6mm, then Viq = Bpr Vab
tion Factor Bpr = 1.0 —0.0125 x 10.0 = 0.875

[Ref. IS 800:2007, Cl.10.3.3.3]
Via = Bij BigBpk Van
=1.0x1.0x 1.0 x41.02

Bolt Capacity (post re- | 31.25 =41.02
duction factor) (kN)

[Ref. IS 800:2007, C1.10.3.3]

Tha =

B3y

[e=]

Bolt Tension Force _
(kN)

Il

—_

S
[en)
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R
ly =€ — ?1
=45 — £:54.7mm
2
fo=0.Tfup
=0.7 x 830.0
= 581.0 N/mm?

le

min (e, 1.1t4 / %)

1 1.
mm<%JJX18x —52&2)

250
Bolt Prying Force (kN) = min(45, 30.18) = 30.18 mm

B =1 (pre-tensioned bolt)

=1.5
B
be = —
Ne
126.0
= —— =60 mm
2
54.7
= —x
Q 2 x 30.18
1x 1. 1. 18
10.0 — x 1.5 x 581.0 x 60 x 18 % 1013
27 x 30.18 x 54.72
Q=434

[Ref. IS 800:2007, C1.10.4.7]
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Tab = 0.90fubAn / Ymo
< fypAst(Ymb / Ymo)
= min <0.90 % 830.0 x 353 / 1.25,
Tr=T1+Q
=10.0+4.34
=14.34

830.0 x 452 x (1.25/1.1)) Pass

Bolt
(kN)

Tension Force
= min(210.95, 426.32)

= 210.95

[Ref. IS 800:2007, C1.10.3.5]

Interaction Ratio

< Vb
Vab
31.25
(553

)+ (
)+

T 2
—b) <1.0

Tan
14.34 \ 2
) =0.58

210.95

[Ref. IS 800:2007, C1.10.3.6]

Pass

2.3 Plate Design

0.6 x (dy —2Xxty—2x1s)
=0.6 x (3563.0 —2 x 10.7 — 2 x 10.2)
Min. Plate Height (mm) = 186.72 270 Pass
[Ref. INSDAG, Ch.5, sec.5.2.3]
dy — 2(tpy + 51 + gap)
Max. Plate Height (mm) =353.0 — 2 x (10.7+ 10.2 + 10) 270 Pass
=311.2
Min. Plate Thickness (mm) tw = 6.6 18 Pass
Wp i = 9+ €min 2
Min. Plate Width (mm) =126 +44.2 x 2 216 Pass
=214.4
Max. Plate Width (mm) Wrmas =T 216 Pass
= 256.3
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I = S I =

Vg, = ——
d \/§me

270 x 18 x 250
V3 x 1.1 x 1000
= 637.71

Shear Yielding Capacity (kN)

[Ref. IS 800:2007, C1.10.4.3]
Avgfy + 0«9Atnfu

Vabnn =
V3Ymo Y1
0.9A A
Vabiz = BV ontu 4+ Zely Iy
Block Shear Capacity in Shear Tm1 Ym0
(kN)
de = min(del, deQ) = 779.27
[Ref. IS 800:2007, C1.6.4]
Vg = min(Se, Va,)
= min(637.71,779.27)
Shear Capacity (kN) 250.0 = 637.71 Pass

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

M =T, X ecc
BvZ,
Mdz = pfye
g ¢ Ymo X 10
eccy =2 — = —s =54.7 1.0 x 21870.0 x 250
2 2 - 1.1 x 106
Moment Capacity (kNm) _ 9 Tw _ ’ Pass
eccy = 2 > Ry = 45.15 —1.105
max(ecc, ecca) =54.7

[Ref. IS 800:2007, Cl.8.2.1.2]
M =10.0x54.7x 1073 =0.545
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twn, based on thinner part

= max(6, 6)
Min. Weld Size (mm) 5 Pass
Smin based on thicker part =5
[Ref. IS 800:2007, Table 21, C1.10.5.2.3]
Thickness of thinner part
= min(18, 6.6) = 6.6
Max. Weld Size (mm) Smax = 8 5 Pass
[Ref. IS 800:2007, C1.10.5.3.1]
Ry = \/(Awh)2 + (va)2
f _ ttfu
V. 250000.0 V37
VWVZZ_ZW 3.5 x 410
w . = —_——_——_——
Weld Strength (N/mm) Agp = A _ 80000.0 V3 x 1.25
T 1y 520.0 = 662.8
Ry = /(153.85)2 + (480.77)2 [Ref. TS 800:2007, C1.10.5.7.1.1]
= 504.78
if I > 150t¢, then Viq = B, Vab
w ly =h
=270
if I < 150t¢, then Viq = Vg
150t = 150 x 3.5 = 525.0
where,
Weld Strength (post long joint) | ; _ plate length or height )
(N/mm) since, [ < 150t+
(0.21)
Blw =12- (150tt) then fwrd = fw
but, 0.6 < 8y, < 1.0 frora = 662.8
[Ref. IS 800:2007, C1.10.5.7.3] [Ref. IS 800:2007, C1.10.5.7.3.]
Weld Strength (N/mm) 504.78 662.8 Pass
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3 3D Views
k L.
(a) 3D View (b) Top View
E B =
L. L
(c) Side View (d) Front View

4 Design Log

2021-02-04 12:09:16 - Osdag - INFO - End plate is designed with minimum possible plate thickness.
2021-02-04 12:09:16 - Osdag - INFO - Bolt columns are limited to two (one on each side) in shear end plate.
2021-02-04 12:09:16 - Osdag - INFO - === End Of Design ===
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