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1 Input Parameters

Module Beam-to-Beam Cover Plate Bolted Connection
Main Module Moment Connection
Bending Moment (kNm) 300.0
Shear Force (kN) 160.0
Axial Force (kN) 40.0
Beam Section - Mechanical Properties
Beam Section UB 610 x 305 x 179
Material E 300 (Fe 440)
Ultimate Strength, F,, (MPa) 440
Yield Strength, Fy (MPa) 290
Mass, m (kg/m) 179.0 I, (cm*) 153024.0
Area, A (cm?) 22810.0 Iy(cm*) 11407.0
D (mm) 620.0 r (cm) 25.9
B (mm) 307.1 ry (cm) 7.1
t (mm) 14.1 Z, (cm3) 4935.0
T (mm) 23.6 Zy (cm?) 743.0
Flange Slope 90 Zpz (cm?) 5547.0
Ry (mm) 16.5 Zpy (cm?) 1144.0
R (mm) 0.0
Bolt Details - Input and Design Preference
Diameter (mm) [20, 24, 30, 36]
Property Class (6.8, 8.8, 9.8]
Type Bearing Bolt
Hole Type Standard
Slip Factor, (pf) 0.3
Edge Preparation Method Rolled, machine-flame cut, sawn and planed
Gap Between Beams (mm) 0.0
Are the Members Exposed to Corrosive Influences? False

Plate Details - Input and Design Preference

Preference Outside
Ultimate Strength, F,, (MPa) 410
Yield Strength, Fyy (MPa) 240
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Material E 250 (Fe 410 W)A

8, 10, 12, 14, 16, 18, 20, 22, 25, 28, 32, 36, 40, 45,

Thickness (mm)
50, 56, 63, 75, 80, 90, 100, 110, 120]
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2 Design Checks

2.1 Member Capacity

Plastic

Section Classification

[Ref: Table 2, C1.3.7.2 and 3.7.4, IS 800:2007]
Agfy

Ymo

Tag =

_22810.0 x 290
Axial Capacity Member (kN) P, =40.0 T 11x108

= 6013.55

[Ref. IS 800:2007, CL.6.2]
_ Avfy

Y \/g'YmO
_ 572.8 x 14.1 x 290

V3 x 1.1 x 1000
= 1229.33

Va

Shear Capacity Member (kN)

[Ref. IS 800:2007, C1.10.4.3]
V= 0.6 Vg
= 0.6 x 1229.33

Allowable Shear Capacity (kN) | V, = 160.0 =1737.6 Pass

[Limited to low shear]
B.7
My, = b pfy6
Ymo X 10
_ 1 x5547000.0 x 290
B 1.1 x 108

= 1462.39

Plastic  Moment  Capacity
(kNm)

[Ref. IS 800:2007, C1.8.2.1.2]
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Moment Deformation Criteria
(kNm)

[ [ T [ T

My, = —22eY
47 0 X 106

1.5 x 4935000.0 x 290
- 1.1 x 106

= 1951.57

[Ref. IS 800:2007, C1.8.2.1.2]

Moment Capacity Member | M, = 300.0
(kNm)

Mdz = min(Mdza Mdc)
= min(1462.39,1951.57)
= 1462.39

[Ref. IS 800:2007, C1.8.2]

2.2 Load Consideration

Interaction Ratio

I.R. axial = Px/Tyg
= 40.0/6013.55
= 0.0067

I.R. moment = M, /My,
= 300.0/1462.39
= 0.2051

L.R. sum = L.R. axial 4+ I.R. moment
= 0.0067 4 0.2051

=0.2118
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Load

Minimum Required

if I.R. axial < 0.3 and I.R. moment < 0.5
Pyxmin = 0-3ng
Mzmin = 0'5Mdz

elif sum I.LR. <= 1.0 and I.R. moment < 0.5
if (0.5 —LR. moment) < (1 —sum LR.)
My min = 0.5 X My,
else
M min = My + ((1 — sum LR.) X Mg,)
Pymin = Px

elif sum I.LR. <= 1.0 and I.R. axial < 0.3
if (0.3 —LR. axial) < (1 —sum LR.)
Premin = 0.3Tag
else
Pymin = Px + ((1 —sum LR.) x Tqyy)
Mymin = M,

else
mein = Px
Mzmin = My

Note: AL is the user input for load

Myiin = 731.2
Pymin = 1804.06

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

Applied Axial
(kN)

Force

P, =40.0

Py = max(Px, Pimin)
max(40.0, 1804.06)

1804.06
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Vymin = min(0.15Vy, , 40.0)
= min(0.15 x 1229.33, 40.0)

=40.0
Applied Shear Force | V, = 160.0 Vu =max(Vy, Vy_..)
(kN) = max(160.0,40.0)

= 160.0

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

My = max(Mz, Mzmin)
= max(300.0, 731.2)

Applied Moment | M, = 300.0 ="731.2
(kNm)

[Ref. IS 800:2007, C1.8.2.1.2]
A = Axial force in web
(D —2T)tAu
A
(620.0 — 2 x 23.6) x 14.1 x 1804.0
22810.0

= 638.78 kN
Force Carried by Web

M, = Moment in web
ZwMu

Z
~1156551.94 x 731.2

5547000.0
= 152.45 kNm
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Ay = Axial force in flange
AuBT

A
_1804.06 x 307.1 X 23.6

22810.0
= 573.22 kN

My = Moment in flange

= Mu — My
Force Carried by = 731.2 — 152.45
Flange

= 578.74 kNm

Fy = flange force

My x 103
=2 14
p_r Y
74 x 103
:5787—XO+573.22
620.0 — 23.6

= 1543.61 kN

2.3 Flange Bolt Check

Diameter (mm) Bolt Quantity Optimization d=36.0

Property Class Bolt Grade Optimization 6.8

Bolt Ultimate Strength fup = 600.0

(N/mm?2)

Bolt Yield Strength fyp = 480.0

(N/mm?2)

Nominal Stress Area App =817 (Ref 1S 1367 — 3 (2002))
(mm2)

Hole Diameter (mm) do = 39.0

Min. Flange Plate | T'=23.6 typ =25.0 Pass
Thickness (mm)

No. of Bolt Columns ne=2~8

No. of Bolt Rows ney =2
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Pmin = 2.5d
=2.5x36.0
Min. Pitch Distance =90.0 90 Pass
(mm)
[Ref. IS 800:2007, C1.10.2.2]
P/ gmax = min(32¢, 300)
= min(32 x 23.6, 300)
= min(755.2, 300)
=300
Max. Pitch Distance 90 Pass
(mm)
Where, ¢ = min(25.0,23.6)
[Ref. IS 800:2007, C1.10.2.3]
Pmin = 2.5d
=2.5x36.0
Min. Gauge Distance =90.0 0
(mm)
[Ref. IS 800:2007, C1.10.2.2]
p/gmax = min(32¢, 300)
= min(32 x 23.6, 300)
= min(755.2, 300)
=300
Max. Gauge Distance 0
(mm)
Where, ¢ = min(25.0,23.6)
[Ref. IS 800:2007, C1.10.2.3]
emin = 1.5dg
= 1.5 x39.0
Min. End Distance = 58.5 60 Pass
(mm)
[Ref. IS 800:2007, C1.10.2.4.2]
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emax = 12te; € =

%)

=

D] Mo ‘d|%
Sla| & &
Slae| 8la

e; =12 x 25.0 x = 306.19
Max. End Distance 60 Pass
eg = 12 X 23.6 X | — = 262.94
(mm)
emax = min(er, ez) = 262.94
[Ref. IS 800:2007, C1.10.2.4.3]
emin = 1.5dg
=1.5x39.0
Min. Edge Distance = 58.5 65.0 Pass
(mm)

[Ref. IS 800:2007, C1.10.2.4.2]
250

€ max = 12te; € =

Ty
e; = 12 x 25.0 x @ = 306.1
240
Max. Edge Distance 250 65.0 Pass
eg = 12 X 23.6 X 4/ — = 262.94
(mm) 290
€ max = min(e1, e2) = 262.94
[Ref. IS 800:2007, Cl.10.2.4.3]
FubnnAny
Viash = ———
° \/§7mb

_600.0 x 1 x 817
71000 x V3 x 1.25
= 296.41

Shear Capacity (kN)

[Ref. IS 800:2007, C1.10.3.3]
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B A AL
3d0 3d0 fu

min [ 9090 0.25, M, 1.0
410

kp = min

3x39.0° 3x39.0

Kb = min(0.51,0.52, 1.46, 1.0)
=051

[Ref. IS 800:2007, C1.10.3.4]
2Bk difa

dpb =
TYmb
2.5 x0.51 x 36.0 X 25.0 x 410

1000 x 1.25

Bearing Capacity (kN) 376.38

[Ref. IS 800:2007, C1.10.3.4]
Vab = min (Vash, Vapb)

— min (226.41, 376.38)

= 226.41

Bolt Capacity (kN)

[Ref. IS 800:2007, C1.10.3.2]
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I =((ncorn,)—1)x (porg)

lr =2X% ((g—l) ><90+60) +0.0

= 660.0
if I; > 15d then Viq = B;;Vap

2
if I; < 15d then Vg = Vap, le=2x <(§—1) ><O+65.0)
+16.5) +14.1 = 177.1
where,

Long Joint Reduction | [, = ((nc or nr) — 1) X (p or
g 5= (( )—1)x (porg) I — 660.0

15d = 15 x 36.0 = 540.0

Factor

Bi; = 1.075 — 1/(200d)

but 0.75 < f;; < 1.0
since, | > 15d

then Viq = Bi; X Vap

B; = 1.075 — 660.0/(200 x 36.0)
= 0.98

Via = 0.98 x 226.41 = 221.89

[Ref. IS 800:2007, C1.10.3.3.1]

[Ref. IS 800:2007, C1.10.3.3.1]

if Iy > 5d, then Viq = BigVan

if Iy < 5d then Vi.q = Vap
lg =X (tp + tmember)

ly < 8d =48.6
where, 5d = 180.0
Large Grip Length Re-
duction Factor lg = Z(tep + tmember) 84 =288.0
since, lg < 5d; Big = 1.0
Brg = 8d/(3d + lg) [Ref. IS 800:2007, C1.10.3.3.2]
but By < Bi;

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

2% /0.0 + 1543.612

Vies =

16
= 192.95
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= 0.98 x 1.0 x 226.41

= 221.89

Pass

2.4 Web Bolt Check

Diameter (mm) Bolt Quantity Optimization d = 36.0
Property Class Bolt Grade Optimization 6.8
Min. Web Plate | ¢/2 =7.05 twp = 14.0 Pass
Thickness (mm)
No. of Bolt ne =4
Columns
No. of Bolt Rows ny =25
Pmin = 2.5d
= 2.5 % 36.0
Min.  Pitch Dis- =90.0 90 Pass
tance (mm)
[Ref. IS 800:2007, C1.10.2.2]
p/gmax = min(32¢, 300)
= min(32 x 14.0, 300)
= min(448.0, 300)
Max. Pitch Dis- =30 90 Pass
tance (mm)
Where, ¢ = min(14.0,14.1)
[Ref. IS 800:2007, C1.10.2.3]
Pmin = 2.5d
=2.5x%36.0
Min. Gauge Dis- =90.0 100 Pass
tance (mm)
[Ref. IS 800:2007, C1.10.2.2]
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p/gmax = min(32¢, 300)
= min(32 x 14.0, 300)
= min(448.0, 300)

=300
Max. Gauge Dis- 100 Pass

tance (mm)
Where, t = min(14.0,14.1)

[Ref. IS 800:2007, C1.10.2.3]

emin = 1.5dg
=1.5x39.0
Min. End Distance =58.5 60 Pass
(mm)
[Ref. IS 800:2007, C1.10.2.4.2]
250
emax = 12te; € = —_—
Ty
250
e1 =12 x28.0 x 4/ — = 336.0
250
Max. End Dis- 250 60 Pass
eg =12 x 14.1 X — =157.1
tance (mm) 290
emax = min(ey, ez) = 157.1
[Ref. IS 800:2007, C1.10.2.4.3]
emin = 1.5dg
=1.5x39.0
Min. Edge Dis- =58.5 60 Pass

tance (mm)

[Ref. IS 800:2007, C1.10.2.4.2]
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250

/
€ max = 12te; € = —
Ty

Max. Edge Dis-

tance (mm)

e; =12 X 28.0 X

250
25
2
ex =12 x 14.1 x ﬂ =157.1
290

€' max = min(e1, ez) =157.1

= 336.0

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

60

JubTn Anp

Pass

Shear Capacity

(kN)

Viasb = ———
° \/g’Ymb
600.0 x 2 x 817

71000 x V3 x 1.25
= 452.83

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

Kb

ky = min [ ==, 2 0.5 Jub 10
3do 3dp fu

— 025, 9990 4,

. 60 90
=min| —, ——
3x39.0 3x39.0 440
= min(0.51,0.52, 1.36, 1.0)
=0.51

[Ref. IS 800:2007, C1.10.3.4]

Bearing Capacity
(kN)

2 5kpdia

TYmb
2.5 x0.51 x 36.0 x 14.1 x 440

1000 x 1.25

Vapb =

=227.81

[Ref. IS 800:2007, C1.10.3.4]

Bolt Capacity (kN)

Vap = min (Vasb, Vapb)
= min (452.83, 227.81)
= 227.81

[Ref. IS 800:2007, C1.10.3.2]
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ln, = length available

ln =g (mr—1)
=100 x (5 —1)
=400

Ymax = ln / 2
Bolt Force Parame- = 400/2

ter(s) (mm) =200.0
Tmax = p(% - 1)/2

=45.0
My = (Vu X ecc + My)

ecc = eccentricity

Moment Demand M,, = external moment acting on web

(kNm)
(160.0 x 103 x 105.0 + 152.45 x 10%)
106

= 169.25
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vbv =V, /(nr X (nc/2))
160.0

(5% (4/2))

16.0

Md X Ymax
ZT%

169.25 x 200.0
220.25

= 153.69

tmh =

Md X Tmax
E'I‘%
Bolt Force (kN) 169.25 x 45.0
220.25

= 34.58

tmv =

T B x(4/2)
= 63.88

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

= 1/(16.0 + 34.58)2 + (153.69 + 63.88)2
=223.37
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l=((ncormn,)—1) X (porg)

4
if [; > 15d then Viq = 61 Vap lr =2x ((5 - 1) X 90+60> + 0.0

= 300.0
if lj < 15d then Viq = Vgp

le = (5—1) x 100 = 400
where,

Long Joint Reduc- l] = ((nc or n’r) — ]_) X (p or g) | — 400

15d = 15 x 36.0 = 540.0

tion Factor

Bi; = 1.075 — 1/(200d)

but 0.75 < 8;; < 1.0
SLE since, | < 15d
then, Vig = Vap
[Ref. IS 800:2007, C1.10.3.3.1]
Viq = 227.81

[Ref. IS 800:2007, C1.10.3.3.1]

if Iy > 5d, then Viq = BiyVap

if Iy < 5d then Viq = Vg
lg =3 (tp + tmember)

ly < 8d =421
where, 5d = 180.0
Large Grip Length
Reduction Factor lg = X(tep + tmember) 8d = 288.0
since, lg < 5d; Big = 1.0
Brg = 8d/(3d + 1g) [Ref. IS 800:2007, C1.10.3.3.2]
but 81y < Bi;

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

Via = BiBigVan
Capacity (kN) 223.37 =1.0 x 1.0 x 227.81 Pass
= 227.81
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2.5 Flange Plate Dimension Check - Outside

min. flange plate height = beam width
Min Flange Plate Width 307.1 Pass
=307.1
(mm)
Tic
2 x [2€min + (? - 1) X pmzn)]
gap
+5 ]
Min. Flange Plate Length =2x[(2 x 585+ (§ —1) x 90.0 780.0 Pass
2
(mm) _ 00
T2
=774.0
Min. Flange Plate Thickness | T' = 23.6 trp =25.0 Pass
(mm)
plate area >=
1.05 X connected member area plate area = By, X t; 7,
Plate Area Check (mm?2) = 7609.94 =307.1 x 25.0 Pass
= 7677.500000000001
[Ref: C1.8.6.3.2, IS 800:2007]

2.6 Web Plate Dimension Check

Min. Web Plate Height (mm)

0.6 (dy —2xtf—2x7p)
= 0.6 X (620.0 — 2 x 23.6 — 2 x 16.5)
= 323.88

[Ref. INSDAG, Ch.5, sec.5.2.3]

520

Pass
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2 X [25min + (?c —1) x pmin)]

[Ref: C1.8.6.3.2, IS 800:2007]

gap
+ 2 ]
Min. Web Plate Width (mm) =2x[(2x 585+ (% —1) x 90.0 420.0 Pass
_ %0,
2
= 414.0
Min. Web Plate Thickness | ¢/2 =7.05 twp = 14.0 Pass
(mm)
plate area >=
1.05 X connected member area plate area = 2 X Wyp X twp
Plate Area Check (mm?2) = 8480.3 =2 x 520 x 14.0 Pass
= 14560.0

2.7 Member Check

Flange Tension Yielding Ca-
pacity (kN)

Tag =

Ym0

Ag =1t =307.1 x 23.6
_ 7247.56 x 290
T 1.1x103

= 1910.72

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

e - R . R =

Y

Flange Tension Rupture Ca-
pacity (kN)

Tan =

0.9An fu

Ym1
_1x 09X (307.1 — 2 x 39.0) x 23.6 x 440

=1712.86

[Ref. IS 800:2007, C1.6.3.1]

1.25
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Tav1 =
\/E'Ymo Ym1

0.9Avnfu  Aigfy
T = — 4 —=
dviz \/g’le YmoO

Tap = min(Tapr, Tapa) = 2479.34

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

!lvg!y + !!!!tn !u

Flange Tension Capacity (kN)

Fy = 1543.61

Ty = min(Tqg, Tan, Tab)
= min(1910.72, 1712.86, 2479.34)
= 1712.86

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

Pass

Web Tension Yielding Capac-
ity (kN)

A
Tyg = 9fy

Ymo

Ag =1t =572.8 x 14.1
_8076.48 x 290
T 1.1x103

= 2129.25

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

ity (kN)

9A
Tdn = 0-9 nfu
TYm1
1% 0.9x (572.8 — 5 x 39.0) x 14.1 x 440
Web Tension Rupture Capac- 1.25
= 1687.59

[Ref. IS 800:2007, C1.6.3.1]
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T !lvg!y !!!!tn!u

dbll = +
\/E'Ymo TYm1

0.9Aun fu n Aig fy

Tapi2 = BV
Web Block Shear Capacity Ym1 Ymo

(kN)
Tap, = min(Typ1, Tape) = 2001.78
[Ref. IS 800:2007, C16.4]
Tq = min(Tag, Tan, Tab)
= min(2129.25, 1687.59, 2001.78)
Web Tension Capacity (kN) w = 638.78 = 1687.59 Pass

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

2.8 Flange Plate Capacity Check for Axial Load - Outside

Ag =1t =307.1x25.0

Tension Yielding Capacity _ 7677.5 x 240
(kN) 1.1 x 103
= 1675.09

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

0.94
Tdn — nfu
TYm1
~1x 0.9x(307.1 —2 x 39.0) x 25.0 x 410
Tension Rupture Capacity 1.25
= 1690.76

(kN)

[Ref. IS 800:2007, C1.6.3.1]
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!lvg!y !!!!tn!u

Tq +

bll =
\/E'Ymo Ym1

0.9Avnfu  Aigfy
T = — 4 —=
dviz \/g’le YmoO

Tap = min(Tapr, Tapz) = 2358.04

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

Flange Plate Tension Capacity
(kN)

Fy = 1543.61

Ty = min(Tqg, Tan, Tab)
= min(1675.09, 1690.76, 2358.04)
= 1675.09

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

Pass

2.9 Web Plate Capacity Check for Axial Load

Ag =2lt =2 x 520 x 14.0

Tension Yielding Capacity _ 7280.0 x 250
(kN) 1.1 x 103

= 3309.09

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

0.94
Tan = _nfu
Ym1

2% 0.9x (520 — 5 x 39.0) x 14.0 x 410
Tension Rupture Capacity 1.25
(kN) = 2686.32

[Ref. IS 800:2007, C1.6.3.1]
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Tq +

bll =
\/E'Ymo Ym1

0.9Avnfu  Aigfy
T = — 4 —=
dviz \/g’le YmoO

Tab = min(Tgp1, Tap2) = 3614.96

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

!lvg!y !!!!tn!u

Web Plate Tension Capacity
(kN)

w = 638.78

Ty = min(Tqg, Tan, Tab)
= min(3309.09, 2686.32, 3614.96)
= 2686.32

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

Pass

2.10 Web Plate Capacity Checks for Shear Load

Shear Yielding Capacity (kN)

Vg, = ——
i \/§'Ym0

. 2 x 520 x 14.0 x 250
V3 x 1.1 x 1000
=1910.5

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

(Gueck  rewwd  eoiss  [Remws

Allowable Shear Capacity (kN)

V =160.0

Vi =0.6 Vg,
=0.6 x 1910.5
= 1146.3

[Limited to low shear]

Pass
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!~!!!vn !u

Vg, = ——mle
\/g')’ml
_ (520 (5 x 39.0)) x 14.0 x 410
Shear Rupture Capacity (kN) V3x1.25
= 1292.46
[ Ref. AISC, sect. J4]
Aesly  09AinTa
Vabnr = +
V3Ymo Ym1

094unfu , Atgly

Vabiz = V.
Block Shear Capacity (kN) Ym1 Ym0

de = min(del, deg) = 2312.22

[Ref. IS 800:2007, C1.6.4]
Vg = min(S¢, Vy,,, de)
= min(1146.3, 1292.46, 2312.22)

Web Plate Shear Capacity = 1146.3 Pass
(kN)

[ Ref. IS 800:2007, C1.6.1]
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3 3D Views

(b) Top View

e th e e o LD Lo
EEpE ‘ o I 1181

=

=

=
——— HE »

L il L.
(c) Side View (d) Front View

4 Design Log

2021-02-04 13:10:09 - Osdag - INFO - The Load(s) defined is/are less than the minimum recommended value [Ref. IS 800:2007, C1.10.7].
2021-02-04 13:10:09 - Osdag - INFO - The value of load(s) is/are set at minimum recommended value as per IS 800:2007, C1.10.7.

2021-02-04 13:10:09 - Osdag - INFO - : Overall bolted cover plate splice connection design is safe
2021-02-04 13:10:09 - Osdag - INFO - :=========End Of design===========
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