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1 Input Parameters

Module Beam Cover Plate - Welded
Main Module Moment Connection
Bending Moment (kNm) 150.0
Shear Force (kN) 80.0
Axial Force (kN) 0.0
Beam Section - Mechanical Properties
Beam Section WB 400
Material E 250 (Fe 410 W)A
Ultimate Strength, f,, (MPa) 410
Yield Strength, f, (MPa) 250
Mass, m (kg/m) 66.71 I, (cm*) 23400.0
Area, A (cm?) 8500.0 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
‘Weld Details - Input and Design Preference
Weld Type Fillet
Type of Weld Fabrication Shop Weld
Material Grade Overwrite, Fu (MPa) 450.0
Plate Details - Input and Design Preference
Preference Outside
Ultimate Strength, Fu (MPa) 440
Yield Strength, Fy (MPa) 300
Material E 300 (Fe 440)
Thickness (mm) [12]
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2 Design Checks

| Design Status [ P ]

2.1 Member Capacity

Plastic

Section Classification

[Ref : Table 2,C1.3.7.2 and 3.7.4 IS 800 : 2007]
A
Ty = 9fy

Ymo

~8500.0 x 250
Axial Capacity Member (kN) P, =0.0 T 11x103

= 1931.82

[Ref. IS 800 : 2007, Cl. 6.2]
A
de _ v fy

- \/3 Ymo
o 374.0 x 8.6 x 250

" V3 x 1.1 x 1000
= 422.04

Shear Capacity Member (kN)

[Ref.IS 800 : 2007, C1.10.4.3]
Vg =0.6 Vg
= 0.6 x 422.04
Allowable Shear Capacity (kN) | V, = 80.0 = 253.23 Pass

[Limited to low shear]
Bo X Zp X Jy
Mg,, = —————
dzz Ao X 106
_ 1 x1320000.0 x 250
- 1.1 x 106

= 300.0

Plastic  Moment  Capacity
(kNm)

[Ref. IS 800 : 2007, CIi. 8.2.1.2]
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Moment Deformation Criteria
(kNm)

Mdc =
1.1 x 106

1.5 x 1170000.0 x 250
- 1.1 x 106
= 398.86

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

Moment Capacity Member | M, = 150.0
(kNm)

Mdzz = min(Mdzza MdC)
= min(300.0, 398.86)
= 300.0

[Ref. IS 800 : 2007, Cl. 8.2]

2.2 Load Consideration

Interaction Ratio

IR axial = Py/Ty,
—0.0/1931.82
=0.0

IR moment = M. /Mg,
= 150.0/300.0
=0.5

IR sum = IR axial + IR moment
=0.0+0.5
=0.5
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if IR axial < 0.3 and IR moment < 0.5
Prmin = 0.3 X Tyq
Mzmin =0.5 X Mdzz

elif sum IR <= 1.0 and IR moment < 0.5
if (0.5 —IR moment) < (1 — sum IR)
M min =05 X Mg,
else
M min = Mz + ((1 — sum IR) X My )

Pymin = P
Mmin = 150.0

Pymin = 579.55
Minimum Required | elif sum IR <= 1.0 and IR axial < 0.3

Load if (0.3— IR axial) < (1 — sum IR)

[Ref. IS 800 : 2007, Cl. 10.7]
Pwmin =03 x ng

else
Prmin = Pr + (1 — sum IR) x Tyg)
Mzmin = M-
else
Pemin = Px
M min = M.

Note : AL = User Applied Load

Py, =max(Pz, Prmin)
maz(0.0,579.55)
(kN) = 579.55

Applied Axial Force | P, =0.0
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Vi in = min(0.15 x Vg, 40.0)
= min(0.15 x 422.04,40.0)
=40.0

Applied Shear Force | Vj, = 80.0 Vu  =maz(Vy, Vy,.:,)
(kN) = max(80.0,40.0)

= 80.0

[Ref. IS 800 : 2007, CI. 10.7]
My = mazx (M., Mzpmin)

maz(150.0, 150.0)

Applied Moment | M, = 150.0 = 150.0
(kNm)

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

Ay = Azial force in web
_(D=2T)t Au
N A
_(400.0 — 2 x 13.0) x 8.6 X 579.55
B 8500.0

=219.3 kN
Force Carried by Web

My = Moment in web
Zw X Mu

Z
300733.4 x 150.0

1320000.0
=34.17 kENm
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Ay = Awzial force in flange
Au BT

A
579.55 x 200.0 x 13.0

- 8500.0
—177.27 kN

My = Moment in flange

= Mu — My,
Force Carried by = 150.0 — 34.17
Flange

=115.83 kNm

Fy

flange force

My x 103
=—J - " 4+ A
p_1 T
115. 103
= M +177.27
400.0 — 13.0

= 476.56 kN

2.3 Flange Weld Design

Min. Flange Plate | T'=13.0 typ =18.0 Pass

Thickness (mm)

tw,,.n based on thinner part
=13 or 13

Min. Weld Size (mm) tw =11 Pass
Smin based on thicker part =5

[Ref IS 800 : 2007, Table 21 (C110.5.2.3)]

Thickness of thinner part
= min(13.0,18.0) = 13.0
Max. Weld Size (mm) Smaz = 13.0 tw = 11 Pass

[Ref. IS 800 : 2007, CL. 10.5.3.1]
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sp = maz(15, (tw + 5))

Clearance (mm) = max (15, (11 + 5)) sp =16 Pass
=16
te = 0.7ty
t >3 —0.7x11
Throat Thickness =77 Pass
(mm) [Ref. IS 800 : 2007, CL. 10.5.3.1]
[Ref. IS 800 : 2007, CI. 10.5.3.1]
legy :(2><lw)+pr—2th
Effective Length (mm) = (2x200)+165—2x 11
= 545
o = tt fu
= — %
Fj x 103 V3 ymw
Stress = ——— 7.7 x 410
bet1 T V3x125
Flange Weld Strength _ 476.56 x 102 X Pass
— 872.83
[Ref. IS 800 : 2007, CI. 10.5.7.1.1]
| = pt.length or pt.height
if 1> 150t, then Vig = By, Vap hy = 2(200 + (2 x 11)) + 8.0
= 452.0
if 1 < 150t then Vig = Vg
lp, = 165
where,
Weld Strength (post | ; _ pt.length or pt.height 1l =452.0
long joint) (N/mm) 5 L (0.20)
L, =12 =
(150t:) 150 X t; = 150 x 7.7 = 1155.0
but 0.6 < 3, < 1.0 since, | < 150 X t¢
then V,.q = Vg
[Ref. IS 800 : 2007, CI. 10.5.7.3]
‘Weld Strength | 872.83 1458.16 Pass
(N/mm)
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2.4 Flange Plate Dimension Check - Outside

By, =B —2sp
Min. Flange Plate Width | 50 =200.0-2x 16 Pass
(mm) =165
By, =B —2sp
Max. Flange Plate Width =200.0—-2x 16 165 Pass
(mm) =165
Lip=02%(lw+2Xtw)+g]
Min. Flange Plate Length | 400.0 =[2 x (200 +2 x 11) + 8.0] Pass
(mm) =452.0
Min. Flange Plate Thick- | T = 13.0 typ = 18.0 Pass
ness (mm)
pt.area >=
connected member area x 1.05 pt.area = By, X tifp
Plate Area Check (mm?2) = 2730.0 =165 x 18.0 Pass
= 2970.0
[Ref : C1.8.6.3.2 IS 800 : 2007]

2.5 Web Weld Design

Min. Web Plate Thick- | ¢t =4.3 twp = 12.0 Pass

ness (mm)

tw,,;n based on thinner part
=8or8

Min. Weld Size (mm) tw =7 Pass
Smin based on thicker part =5

[Ref IS 800 : 2007, Table 21 (C110.5.2.3)]

Thickness of thinner part
= min(8.6,12.0) = 8.6
Max. Weld Size (mm) | spmaz = 8.6

tw =17 Pass

[Ref. IS 800 : 2007, CI. 10.5.3.1]
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leff:(2><lw)+Wwp—2><tw
=(2x100)+315—-2x7

_(40.0 x 103 x 80.04 + 17.09 x 106)
N 106

= 20.29

=505
sp = maz(15, (tw + 5))
Clearance (mm) = max (15, (7 + 5)) sp=15 Pass
=15
ty = 0.7Ttw
te >3 =07x7
Throat Thickness =4.9 Pass
(mm) [Ref. IS 800 : 2007, CL. 10.5.3.1]
[Ref. IS 800 : 2007, Cl. 10.5.3.1]
Mg = (Vu X ecc+ My)
ecc = eccentricity
Moment Demand My, = external moment acting on web
(kNm)
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Ry = V (Twh + Awh)2 + (va + va)2

Ton = Mg X Ymaax
Ipw
~20288721.81 x 19.96

7269690.95

Mg X Tmaz
Ip’UJ tt fu

20288721.81 x 150.5 fw=—F7"—"

\/3 Ymw

7269690.95

Two =

_4.9x410

Web Weld Strength v V3 x1.25
u

N Vigw = = 927.92
(N/mm) lesr
40000.0

505 [Ref. IS 800 : 2007, Cl. 10.5.7.1.1]

Pass

— Au

leys

109650.0
505

Ry = \/(55.71 + 217.13)2 + (420.03 + 79.21)2

= 568.92
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| = pt.length or pt.height
if 1> 150t; then Vg = B, Vay I =2(100+(2x 7)) +8.0
= 236.0
if 1 < 150t then Vi.q = Vg
I, = 315
where,
Weld Strength (post | ; = pt.length or pt.height I =315
long joint) (N/mm) 5 (0.20)
ly — T i Enr N
(150t¢) 150 x t; = 150 x 4.9 = 735.0
but 0.6 < 3, < 1.0 since, | < 150 X t¢
then V,.q = Vg
[Ref. IS 800 : 2007, Cl. 10.5.7.3] Vg = 927.92
[Ref. IS 800 : 2007, Cl. 10.5.7.3]
Weld Strength | 568.92 927.92 Pass
(N/mm)

2.6 Web Plate Dimension Check

=06xD
= 0.6 x 400.0
Wwp = D — 2T — 2R1 — 2sp
= 208.8
Min. Web Plate Height =400.0 —2 x 13.0 — (2 x13.0) =2 x 15 Pass
(mm) =315
[Ref : INSDAG — Chp 5,
Sect.5.2.3]
Luwp =2 X (lw +2 X tw) + g]
Min. Web Plate Width | 200.0 =[2x (100 +2 X 7)+8.0] Pass
(mm) =240
Min. Web Plate Thick- | ¢t =4.3 twp = 12.0 Pass
ness (mm)
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pt.area >=

connected member area x 1.05 pt.area = 2 X Wyp X twp
Plate  Area  Check | = 3377.22 =2x 315 x 12.0 Pass
(mmz2) = 7560.0

[Ref : C1.8.6.3.2 IS 800 : 2007]

2.7 Member Check

Ay =1x1t=200.0x 13.0

Flange Tension Yield- _ 2600.0 x 250
ing Capacity (kN) 1.1 x 103
= 590.91

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

Ty = Tug
= 590.91
Flange Tension Capac- | Fy = 476.56 Pass
ity (kN)
[Ref. IS 800 : 2007, CI. 6.1]
A
Ty = gy
Ymo
Ay =1xt=2374.0 x 8.6
Web Tension Yielding _ 3216.4 x 250
Capacity (kN) 1.1 x 103

="731.0

[Ref. IS 800 : 2007, CI. 6.2]
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!!Ug!y !!!ltn!u

Tapi1 = +
\/g'YmO Ym1

0.9A A
Tapi2 = —\/§ onfu + —tgfy
Web Block Shear Ca- Ym1 Ym0

pacity (kN)
Tap = min(Tap1, Tap2) = 952.8

[Ref. IS 800 : 2007, Cl. 6.4]
Tq = min(Tag, Tan, Tay)
= min(731.0,949.48, 952.8)

Web Tension Capacity w = 219.3 =731.0 Pass
(kN)

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

2.8 Flange Plate Capacity Checks in Axial-Outside

Ag=1xt=165x18.0

Tension Yielding Capacity _ 2970.0 x 300
(kN) 1.1 x 103
= 810.0

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

= 810.0
Flange Plate Tension Capacity | Fy = 476.56 Pass

(kN)

[Ref. IS 800 : 2007, CIi. 6.1]
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2.9 Web Plate Capacity Check for Axial Load

Tension

(kN)

Yielding Capacity

Ag =2l xt=2x 315 x 12.0
~3780.0 x 300
T 1.1x 103

= 2061.82

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

Web Plate Tension Capacity
(kN)

w = 219.3

Ty =Tyag
= 2061.82

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

Pass

2.10 Web Plate Capacity Check for Shear Load

Shear Yielding Capacity (kN)

Vgy = ———
VB Ymo
2 x315x12.0 x 300

V3 x 1.1 x 1000
1190.39

[Ref.I1S 800 : 2007, C1.10.4.3)

(Ghock et eois [Remws

(kN)

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

V=06 Vg
= 0.6 x 1190.39
Allowable Shear Capacity (kN) | V = 80.0 =714.23 Pass
[Limited to low shear]
Vg =Sc
Web Plate Shear Capacity | V,, = 80.0 =T Pass

Page 14



Created withE ‘ O S d O g )

3 3D Views

(a) 3D View (b) Top View
(A—

L. L.

—
(c) Side View (d) Front View

4 Design Log

2020-12-18 00:07:04 - Osdag - INFO - The value of axial force is less than the minimum recommended value [Ref. IS 800:2007, C1.10.7].

2020-12-18 00:07:04 - Osdag - INFO - The value of axial force is set at 579.55 kN.
2020-12-18 00:07:04 - Osdag - INFO - : Overall beam cover plate welded connection design is safe.
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