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Schedule of Minimums -- Structural Members

“¢” BYALLPLAN

Nom. Depth Bolt Dia. Num. Rows TOS to First Hole
254 20 2 75
305 20 3 75
356 20 4 90
406 20 4 90
457 20 5 90
533 20 6 90
610 20 7 90
686 20 8 90
762 20 9 90
838 20 10 90
914 20 11 90
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Moment end plate [5] at X=4705, Y=-10000 Elev=2233
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Project settings

Design method

Connection design method: EUROO5UK

Design method for moment connections: Elastic
Always provide stabilizer plates: No

Use alternate eccentricity for extended shear tabs: No

Always base shear tab on flexible support condition: No

Beam design loads

Design reactions are 50% of the uniform allowable load, UNO
Base beam design moment: 85% maximum allowable moment
Seismic moment connections: No

Use inner flange plates for beam splice moment: No
Auto-calculate tying loads: No

Seismic moment frame type: OMF

Connection material specifications

Tee sections: S275
Angle sections: S275
Channel sections: S275

Base/Cap plate schedule: S275

Beam composite design
Non-composite design, UNO
When composite used, default settings:
% Uniform composite load: 50
Concrete strength: 4.35113 MPa

Concrete thickness: 4 mm
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Braces

% Allowable tension load for horizontal braces: 50

% Allowable compression load for horizontal braces: 50

% Allowable tension load for vertical braces: 50

% Allowable compression load for vertical braces: 50

% Allowable tension load for intersection horizontal braces: 20

% Allowable compression load for intersection horizontal braces: 20
% Allowable tension load for intersection vertical braces: 20

% Allowable compression load for intersection vertical braces: 20
Add gusset-beam interface forces to beam: No

UFM special case design: No special case

Wide flange vertical brace to gusset web connection: Web plates
Wide flange vertical brace to gusset flange connection: Flange claw angles
Seismic vertical brace gusset design: SCBF

Use AISC seismic design (1st ed.) gusset geometry for 2 point gusset: No

Weld design settings

Weld standard: AWS

Weld material tensile strength: 70.0532 MPa
Weld electrode type: E480xx

Bolt settings
AISC 13th slip critical bolt design: Design all bolts to prevent slip at the required strength level
Default non-moment bolt diameter: 20 mm

Default non-moment bolt type: 8.8A
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Default material grades
Angle: S275

Channel: S275

Flat bar: S275

Grating: A-1011

HSS Tube: S235H

Pipe: S235H

Plate: S275

Rebar: 60

Round and square bar: S275
Turnbuckle / Clevis / Pin: C-1035
Wide flange: S275

WT: S275

Concrete reinforcement defaults

Bar size: #4
Bar material: A615

Bar grade: 60
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Beam B_17 [19]

Design method

® Furocode 3 (UK NA to BS EN 1993:2005)

Overview

Section size: 533x210x92UB
Sequence: 1

ABM: N/Assign

Plan length: 5000

Camber: 0.00 mm

Span length: 5000

Slope: 0.00°
Material length: 4841

Plan rotation: 0.00°

Section properties

Material grade:

Yield stress, f;:

Tensile strength, f.:

Depth, i:

Web thickness, #,:

Flange width, 5:

Flange thickness, #:

Root radius, r:

Distance between web toes of fillets, d:

Moment of inertia about the major axis, I,:

S275b

275.0 MPa
410.0 MPa
533.1 mm
10.1T mm
209.3 mm
15.6 mm

12.7 mm
476.5mm
552.3 10° mm*
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Design summary

Right end

Connection: End plate
Wide gage, Partial depth end
plate
Welded extended tee: No
Safety Automatic
Expand Vertical bolt spacing:
Auto
Use web extension: Never
Minimum Setup: No, Bolted
moment
, Not designed for column
flange stiffe
ner, Design for column web
doubler

Elevation: 2500

Minus Dim: 134.0 mm (AUTO)

Mtrl Setback:

159.0 mm (AUTO)

Std Detail: None

Web: Web vertical
End rotation: 0.00°

Shear: 20.0 kN

Story shear: 0.0 kN
Moment: -400.0 kN'm
Tension: 0.0 kN
Compress: 0.0 kN

Tying: 0.0 kN (AUTO)

X SDS2
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B_17 [19] Connection strength check: RIGHT END

Member end summary

Connecting nodes

Node 1

Column: C_16[18]
Section size: UC254x254x107
End 0 elevation: 0 mm

End 1 elevation: 5000 mm
Framing condition: Flange of Column
Material grade: S275a
Supporting member 20.5mm

thickness, .

Factored loads

Shear: 20.0 kN
Moment: -400.0 kN-m

Design load notes

® Reaction has been input

® Moment has been input

® Design reaction is 1.9 % of the allowable uniform steel beam load.
® Design moment is 61.6 % of Mc,Rd.

Connection summary

Connection details

Connection summary: EXTENDED MOMENT END PLATE
(Tension bolts top only)
Plate: Grade: S275
Tensile strength, f,: 410.0 MPa
Yield stress, f;: 265.0 MPa
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Connection details (continued)

Welds:
Weld to web:

Weld to flange:

Bolts:

Connection geometry:

Thickness, .

Depth, i:

Width, 5:

Weld metal strength, F,,.:
Weld type:

Weld leg size, s:

Weld type:

Weld leg size, s:

Bolt type:

Hole type in connection:
Bolt diameter, d:

Bolt rows, n;:

Distance from flange to first bolt, x:

Bolt gage, p;:
Dihedral angle, ¢:

Connection design lock summary

Locked Via Member Edit:
(at dd) Not Locked:

1
804

25.0 mm

670.0 mm
250.0 mm

0.0 MPa
Double fillet
8.0 mm

Single fillet
12.0 mm

8.8, Category A
Standard round
24

4

40.0 mm

100.0 mm
90.00°

X SDS2
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Beam B_18 [20]

Design method

® Furocode 3 (UK NA to BS EN 1993:2005)

Overview

Section size: 533x210x92UB
Sequence: 1

ABM: N/Assign

Plan length: 5000

Camber: 0.00 mm

Span length: 5000

Slope: 0.00°
Material length: 4841

Plan rotation: 0.00°

Section properties

Material grade:

Yield stress, f;:

Tensile strength, f.:

Depth, i:

Web thickness, #,:

Flange width, 5:

Flange thickness, #:

Root radius, r:

Distance between web toes of fillets, d:

Moment of inertia about the major axis, I,:

Plastic section modulus about the major axis, W,,:

S275b

275.0 MPa
410.0 MPa
533.1 mm
10.1T mm
209.3 mm
15.6 mm

12.7 mm
476.5mm
552.3 10° mm*
2360087.4 mm?

X SDS2

“¢” BYALLPLAN

Generated by SDS2 v2025.01 on Fri Oct 11 14:29:35 2024
© SDS2 All rights reserved



Project: Validation_MEP_Eurocode_3UK

Fabricator: Validation_Eurocode_3UK

Report: Connection Cube Report for Moment end plate

Page 14

Design summary

Left end

Connection:

Elevation:
Minus Dim:

Mtrl Setback:

End plate

Wide gage, Partial depth end
plate

Welded extended tee: No
Safety Automatic

Expand Vertical bolt spacing:
Auto

Use web extension: Never

Minimum Setup: No, Bolted
moment

, Not designed for column
flange stiffe

ner, Design for column web
doubler

2500
134.0 mm (AUTO)
159.0 mm (AUTO)

Std Detail: None

Web: Web vertical

End rotation: 0.00°

Shear: 20.0 kN

Story shear: 0.0 kN

Moment: 400.0 kN-m

Tension: 0.0 kN

Compress: 0.0 kN

Tying: 0.0 kN (AUTO)
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B_18 [20] Connection strength check: LEFT END

Member end summary

Connecting nodes

Node 1

Column: C_16[18]
Section size: UC254x254x107
End 0 elevation: 0 mm

End 1 elevation: 5000 mm
Framing condition: Flange of Column
Material grade: S275a
Supporting member 20.5mm

thickness, .

Factored loads

Shear: 20.0 kN
Moment: 400.0 kN‘m

Design load notes

® Reaction has been input

® Moment has been input

® Design reaction is 1.9 % of the allowable uniform steel beam load.
® Design moment is 61.6 % of Mc,Rd.

Connection summary

Connection details

Connection summary: EXTENDED MOMENT END PLATE
(Tension bolts top only)
Plate: Grade: S275
Tensile strength, f,: 410.0 MPa
Yield stress, f;: 265.0 MPa
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Connection details (continued)

Welds:
Weld to web:

Weld to flange:

Bolts:

Connection geometry:

Thickness, .

Depth, i:

Width, 5:

Weld metal strength, F,,.:
Weld type:

Weld leg size, s:

Weld type:

Weld leg size, s:

Bolt type:

Hole type in connection:
Bolt diameter, d:

Bolt rows, n;:

Distance from flange to first bolt, x:

Bolt gage, p;:
Dihedral angle, ¢:

Connection design lock summary

Locked Via Member Edit:
(at dd) Not Locked:

1
804

25.0 mm

670.0 mm
250.0 mm

0.0 MPa
Double fillet
8.0 mm

Single fillet
12.0 mm

8.8, Category A
Standard round
24

4

40.0 mm

100.0 mm
90.00°
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Expanded design calculation

Supported beam-web shear (2). Reference Pg 86
Bolt diameter, d = 24.0 mm

Interior row edge distance top, p; = 60.0 mm

Bolt row spacing, p; = 90.0 mm

Interior bolt rows top, 7;,,, = 2

Yield stress, 'y = 275.0 MPa

Projected flange thickness, 7, = 15.6 mm

Web thickness, tw = 10.1 mm

Full section depth, 4 = 533.1 mm

Applied member shear, Vy, = 20.0 kN

Length of the web effective shear region, I, = min | h - (pﬁ + (Migop - 1) - py + 2 d) - 1,

2
= 250.9 mm
Web shear area, Avw = Zeﬁf < tw
= 2509 - 10.1
= 2534.6 mm*
Ymo = 1
. VEd
Unity= | ——=“——| - 1000.0
(f}AW)
V3 Ymo
200 . 1000.0
275.0 - 2534.6
( V31 )
= 0.0496993
( Sy Aww
. V3 v
Shear capacity = 10000

NI
1000.0

( 275.0 - 2534.6 )

= 402.4 kN
402.4 kN > 20.0 kN (OK)
0.050 <1 (OK)

min [533.1 - 160.0+ 2- 1 - 90.0 + 2 - 24.0) - 15.6,533:1-2- 156

|

(h-z- tf)

2

X SDS2

“¢” BYALLPLAN

Generated by SDS2 v2025.01 on Fri Oct 11 14:29:35 2024

© SDS2 All rights reserved



Project: Validation_MEP_Eurocode_3UK Page 18
Fabricator: Validation_Eurocode_3UK
Report: Connection Cube Report for Moment end plate

Supported beam-moment strength (59). Reference 6.2, Part 1-1
Root radius, r = 12.7 mm
Yield stress, 'y = 275.0 MPa
Flange thickness, 7, = 15.6 mm
Beam section overall breadth, b = 209.3 mm
Web thickness, tw = 10.1 mm
Beam section overall depth, # = 533.1 mm
Plastic section modulus about the major axis, W, = 2360087.4 mm’
Tension force, N, gy = 0.0 kAN
Compression force, N ., = 0.0 AN
Applied member shear, V;, = 20.0 kN
Applied member moment, M, = 400.0 kN - m
Design axial force, N gy = max (N, g4 N, g4l
= max (0.0,0.0)
= 0.0 kN
Cross-sectional shear area, A, = 11737.8 mm?
Flange width, b = 209.3 mm
Flange thickness, = 15.6 mm
Root radius, r, = 12.7 mm
n=1
Web depth, hw = h - ¢, - ¢,
= 533.1-15.6 - 15.6
= 501.9 mm
Web shear area, vy = max [Av -2 - bty + (tw+ 271 - 4,1 - hw - tw)
= max (11737.8-2-209.3 - 15.6 + (10.1 + 2 - 12.7) - 15.6,1 - 501.9 - 10.1

= 5761.4 mm®
Ymo = 1
fy . Av,w
Design plastic shear resistance, V, = M
gnp > VplRd 1000.0
(275‘0 . 5761.4)
_ NERR
1000.0
= 914.8 kN
Gross section area, 4g = b+ 1, - 2+ (h- 2 - tf) R (1 - %)
=209.3-156-2+(533.1-2- 156 - 10.1 + 4 - 12.7% - 1 - 0.785398)
= 11737.8 mm*
Ymo = 1
lga\. SDS2 Generated by SDS2 v2025.01 on Fri Oct 11 14:29:35 2024
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Supported beam-moment strength (59). Reference 6.2, Part 1-1 (continued)

f}’ ) Ag

. . . yMO

Design plastic normal resistance, N pLRd — 10000
275.0 - 11737.8

_ 1

B 1000.0

= 3227.9 kN
Reduced yield stress due to shear, ), = [

= 275.0 MPa
Ymo = 1

.fy,r : Wpl,y
1470

Design plastic moment resistance, M, z, = ~1000000.0

275.0 - 2360087.4
1

1000000.0

649.0 kN - m

Moment capacity = M, g,
= 649.0 kN - m

M

Moment capacity

400.0|
649.0
0.616333

649.0 kN - m > (1400.0 = 400.0 kN - m] (OK)
0.616 <1 (OK)

Unity =

Supported beam-welds (52). Reference Pg 16
Web thickness, tw = 10.1 mm
Minimum specified total throat thickness, a,,;, = tw

= 10.1 mm
[ )
.. . . 0.707
Minimum specified weld leg size, s,,, = 2
( 10.1 )
_ 10707
2

= 7.1 mm
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Supported beam-welds (52). Reference Pg 16 (continued)
8.0 mm > (s, = 7.1 mm| (OK)
Weld is sized to develop the full strength of the beam.

Connection-bolt shear (49). Reference Pg 27
Bolt rows that carry tension, n;, = 3
Bolt rows, n; = 4

Bolt rows that are in shear only, n,; = n; - ny,
=4-3
=1
Tensile stress area of the bolt, 4 = 352.5 mm?
J/MZ,I—S = 125
0.0 mm < % = i;) = 8.0mm)
Not necessary to reduce shear capacity for packing.
( 480.0 - 4 ) O
. V2,18
Bolt shear resistance, F 5, = 1000.0

480.0 - 352.5) 1
1.25

1000.0

135.4 kN

Shear capacity = F gy - 2 - nj g+ 028 - F py - 2 ny,
=1354-2-1+028-1354-2-3
= 498.1 kN

Applied member shear, V;, = 20.0 kN

VEa

Shear capacity
_ 20.0

498.1
0.0401526

498.1 kN > 20.0 kN (OK)
0.040<1 (OK)

Unity =

Connection-bearing on plate (110). Reference Pg 22
Tensile strength, f'v = 410.0 MPa

Plate thickness, #, = 25.0 mm

Bolt column spacing, p; = 100.0 mm

Column edge distance, e, = 75.0 mm

Bolt row spacing, p; = 90 mm

Bolt diameter, d = 24.0 mm

Bolt columns, n, = 2
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Connection-bearing on plate (110). Reference Pg 22 (continued)
Total bolt rows, n; ,,, = 1
Total bolt rows, n; = 4
Bolt row inside the beam, n, ,, = n; - n; ,,
=4-1
=3
Connection-bearing on plate, inside bolt (110)
Hole diameter, d, = 26.0 mm
S w = 800.0 MPa

Inner bolt resistance
Bolt row spacing, p; = 90.0 mm

a, = L1025

3 M dO
= 200 025
3.260
= 0.903846
. fub
o, = min |a;,—,1
b @
= min (0.903846,W,1)
410.0
= 0.903846
k, = min | 222 1.7,2.5)
0
— 2.8 - 75.0
= Lo 22 L 17,2,
min ( 26.0 7, 5)
=25
J/lel_g = 125
k]'ab'fu'd'tp
. . . Vm2,1-8
Bearing resistance of inner bolt, Fyp,; = 1000.0
2.5 - 0.903846 - 410.0 - 24.0 - 25.0)
_ 1.25
1000.0
= 444.7 kN
End bolt resistance
. fub
o, = min 1
b I
_ . [800.0
i (410.0’1)
=1
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End bolt resistance (continued)

k, = min | 22% . 1.7,2.5)
0
_ . [28-750
min (726.0 1.7,2.5)
=25
J/MZ,I—S = 125

kl © oy f‘u -d - 173
. . V2,18
Bearing resistance of end bolt, F';p,, =

1000.0

2.5-1-410.0 - 24.0 - 25.0)
1.25

1000.0

492.0 kN
Bearing resistance on the plate, 'y g, , = min [F, p; . F) gy,
= min (492.0,444.7)
= 444.7 kN
Bearing resistance of the bolts inside the beam, F, g, = Fjpgy - M+ Mo
=4447 -3 .2
= 2668.2 kN

Connection-bearing on plate, outside bolt (110)
Hole diameter, d, = 26.0 mm
fub = 800.0 MPa

Inner bolt resistance
No inner bolts exist in this load direction.

End bolt resistance

. fub
o, = min 1
b L )
_ . /800.0
mn (410.0’1)
=1

Bolt column spacing, p; = 100.0 mm
Bolt column spacing, p; = 100.0 mm

k= min | 232 q 14 ps 1.7,2.5)
0 dO
. 2.8 - 75.0 1.4 - 100.0
= £C oY L7, - 17,25
mn ( 26.0 77360 )

=25

Ymig = 1.25
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End bolt resistance (continued)

k1~otb-fu-d-tp
Vm2,1-8

1000.0

Bearing resistance of end bolt, F;p,, =

25-1-410.0 - 240 - 25.0)
1.25

1000.0

492.0 kN
Bearing resistance on the plate, £y g, , = min [Fyp; o Fp ry;
= min (492.0,0.0)
= 0.0 kN
Bearing resistance of the bolts outside the beam, F, g, = Fipap © Miouw = M
=00-1-2
= 0.0 kN
Bearing resistance, F'ypy = Fppain + Fyrain
= 2668.2 + 0.0
= 2668.2 kN
Shear capacity = F 4
= 2668.2 kN
Applied member shear, Vy, = 20.0 kN

V
Shear capacity

20.0
2668.2
0.0074957

2668.2 kN > 20.0 kN (OK)
0.007 <1 (OK)

Connection-bearing on support (110). Reference Pg 22
Tensile strength, f'v = 410.0 MPa

Plate thickness, #, = 20.5 mm

Bolt column spacing, p; = 100.0 mm

Column edge distance, e, = 79.4 mm

Bolt row spacing, p; = 90 mm

Row edge distance of the outside bolts, e; = 253974.6 mm
Bolt diameter, d = 24.0 mm

Bolt columns, n, = 2

Total bolt rows, n; ,,, = 1

Total bolt rows, n; = 4

Bolt row inside the beam, n, ,, = n; - n;,,
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Connection-bearing on support (110). Reference Pg 22 (continued)
=4-1

=3

Connection-bearing on support, inside bolt (110)

Hole diameter, d, = 26.0 mm
f = 800.0 MPa

Inner bolt resistance
Bolt row spacing, p; = 90.0 mm

a, = L1025
3 M dO
_ 900 (95
3.26.0
0.903846
fub
o, =1
o

u

a, = min

min (0.903846,w , 1)
410.0
0.903846

8’82

k, = min
0

- 1.7,2.5)

o 2.8 - 794

= =0 7% _ 1772,
min ( 26.0 7, 5)

=25

Ymis = 1.25

k]'ab'fu'd'tp
Ym2,1-8

Bearing resistance of inner bolt, Fyp,; =

1000.0
2.5 - 0.903846 - 410.0 - 24.0 - 20.5)
_ 1.25
1000.0
= 364.6 kN
End bolt resistance
Q, = min f“b,l)
_ . [800.0
mn (410.0’ )
=1
8 .
k, = min 2 . 1.7,2.5)
0
~ min (M‘ - 1.7,2.5)
26.0
=25
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End bolt resistance (continued)
Y1 = 1.25
kl'ab'fu'd'tp
Bearing resi f end bolt, F nets
earing resistance of end bolt =
& > bRde 1000.0
25-1-410.0 - 24.0 - 20.5)
_ 1.25
1000.0
= 403.4 kN
Bearing resistance on the supporting member, F, ;5 = Fpa;
= 364.6 kN
Bearing resistance of the bolts inside the beam, F'y p;., = Fypao = My - Mo
=364.6-3-2
= 2187.9 kN
Connection-bearing on support, outside bolt (110)
Hole diameter, d, = 26.0 mm
S w = 800.0 MPa
Inner bolt resistance
No inner bolts exist in this load direction.
End bolt resistance
€
a =
4 3.4,
_ 253974.6
3.26.0
= 3256.08
a, = min ocd,f“b,l)
u
= min (3256.08,M,1)
410.0
=1
Bolt column spacing, p; = 100.0 mm
Bolt column spacing, p; = 100.0 mm
8 - 1.4 -
k, = min 2 17708 1725
0 dy
— min (2.8 794 17141000 1.7,2.5)
26.0 26.0
=25
Yuz1s = 1.25
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End bolt resistance (continued)
k1~otb-fu-d-tp
Bearing resi f end bolt, F hats
earing resistance ot end bolt, /) p,, = 1000.0
25-1-410.0 - 240 - 20.5)
_ 1.25
1000.0
= 403.4 kN
Bearing resistance on the supporting member, F, p;5 = Fypy;
= 0.0 kN
Bearing resistance of the bolts outside the beam, Fy z;:, = Fypao * Mo © M
=00-1-2
= 0.0 kN
Bearing resistance, Fypy = Fppain + Fyrain
= 21879 + 0.0
= 2187.9 kN
Shear capacity = Fp 4
= 2187.9 kN
Applied member shear, V;, = 20.0 kN
v
Unity=
Shear capacity
— 200
2187.9
= 0.00914119

2187.9 kN > 20.0 kN (OK)
0.009 < 1 (OK)

Supported beam-flange welds (51). Reference Pg 38
Flange thickness, 7, = 15.6 mm
Minimum specified total throat thickness, @, = ¢

= 15.6 mm
Amin )
Minimum specified weld leg size, s,,;, = 0'7207
(&)
_ 10707
2
= 11.0 mm

12.0 mm > (s, = 11.0 mm) (OK)
Weld is sized to develop the full strength of the beam.
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Moment resistance of end plate connection (362). Reference Chapter 2
Number of column web doubler, n,, = 0
Stiffener weld size, s, = 0.0 mm
Column stiffener thickness, 7., = 0.0 mm
Distance from top beam to the nearest inside bolt, /;, = 60.0 mm
Distance from top beam to the nearest outside bolt, /,,, = 40.0 mm
Bolt-row edge, ex = 50.0 mm
Bolt-row spacing for the inner bolt group, p;,, = 90.0 mm
Bolt to bolt gage, w = 100.0 mm
Bolt row inside the beam, n,,,, = 2
Bolt row inside the haunch, n,,,,., = 0
Bolt row outside the beam flange, n,,, = 1
Beam web weld size, sw = 8.0 mm
Beam flange weld size, Sy = 12.0 mm
End plate yield stress, [, = 265.0 MPa
End plate thickness, #, = 25.0 mm
End plate width, b, = 250.0 mm
Haunch depth, 4, = 0.0 mm
Moment on the opposite beam, M, p; = -400.0 kN - m
Beam yield stress, /°,, = 275.0 MPa
Beam web thickness, ¢, = 10.1 mm
Beam flange thickness, 7, = 15.6 mm
Beam flange width, b, = 209.3 mm
Beam depth, 4, = 533.1 mm
Column axial compression force, N, = 0.0 kN
Column yield stress, f y,c = 265.0 MPa
Distance from column end to beam tension flange, d,,, = 2500.0 mm
Column root radius, 7. = 12.7 mm
Column web thickness, twe = 12.8 mm
Column flange thickness, 7;, = 20.5 mm
Column flange width, b,. = 258.8 mm
Column depth, A = 266.7 mm
Column area, 4 = 13638.2 mm’®
Applied member moment, M, = 400.0 kN - m
Tension force, horizontal component, N, z; = 0.0 kAN
Compression force, horizontal component, N, .z, = 0.0 kN
Overall beam depth, %, ... = 1y + hy,
= 533.1+ 0.0
533.1 mm
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Moment resistance of end plate connection (362). Reference Chapter 2 (continued)
Width of the beam tension flange, b,,, = by,
= 209.3 mm
Thickness of the beam tension flange, 7, = ¢,
= 15.6 mm
Thickness of the beam tension web, ¢, = ¢,
= 10.1 mm
Beam tension flange weld size, s, = s,
= 12.0 mm
Beam tension web weld size, s,,; = Sw
= 8.0 mm
Width of the beam compression flange, by, = by,

= 209.3 mm
Thickness of the beam compression flange, 7, =
= 15.6 mm
Thickness of the beam compression web, ¢,,,. = 1,
= 10.1 mm
Beam compression flange weld size, s;. = s,
= 12.0 mm
Total bolt row, ny = nowr + Wpynen T Mpeam
=1+0+2
=3
Bolt row below the flange, n,,,,,, = 17 - Hou
=3-1
=2
Bolt row above column stiffener, 7, ,,, = 0
Bolt row below column stiffener, n,;,,,, = nr
=3
me=05-w-05-twe - 0.8 rc
=0.5-100.0-05- 12.8-0.8- 12.7
= 33.4 mm
€c = (b_ﬁc ] W)
2
_ [258.8 - 100.0)
2
= 79.4 mm
el; = db;f - oud
= 2500.0 - 140.0|
= 2460.0 mm
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Moment resistance of end plate connection (362). Reference Chapter 2 (continued)

t t..
m21 = ‘lout‘ - hh + ﬂ _ étlﬁ{ - 08 . Sst
2 2
= (\40.0\ 0.0+ %6) 200 8. 00
= 47.8 mm
el, = db_tf + Vm‘
= 2500.0 + 160.0
= 2560.0 mm
t t
— gy oo g Csaff )
m2, \hh \lmH 5 ) 0.8 - sy
= 10.0 - 160.0/ - 152~6 ; 020 2 0.8- 0.0
= 52.2 mm

m2, = 0.0 mm
m2,, = 0.0 mm
m2y = |l -ty - 0.8 -5,
= 160.00 - 15.6 - 0.8 - 12.0
= 34.8 mm
me = |l - 0.8 - Sy
= 40.0l - 0.8 - 12.0
30.4 mm
mp =05-w-05-1¢, -08-5s5,,
0.5-100.0-05-101-0.8-8.0
38.5 mm
_ b - w)
e = 3
_ [(250.0 - 100.0)

2
= 75.0 mm

ne = min (ecep,1.25 - m|
= min (79.4,75.0,1.25 - 33.4)
41.8 mm
np = min (ecep,1.25 - mp)
= min (79.4,75.0,1.25 - 38.5)
48.2 mm
Row spacing, p = piun
= 90.0 mm
Distance from bolt-row 1 to the centre of compression, 4, = 565.3 mm

Distance from bolt-row 2 to the centre of compression, 4, = 465.3 - i, + (1 - By
=4653-90.0-(1-1
= 465.3 mm
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Moment resistance of end plate connection (362). Reference Chapter 2 (continued)
Distance from bolt-row 3 to the centre of compression, i3 = 465.3 - pi, + (2 = Byl
=4653-90.0-12-1
375.3 mm
Bolt-row spacing, p, = h; - h,
565.3 - 465.3
100.0 mm
Bolt-row spacing, p, = h, - I
= 465.3 - 375.3
= 90.0 mm

Effective lengths for column flange
n= nc,above +n

=0+3
=3

n=mn

¢,below

m= mec
= 33.4 mm

e= e
= 79.4 mm

m2, = m2,
= 52.2 mm

m2, = 0.0 mm

e = el
= 2460.0 mm

Bolt-row spacing, p; = p;
= 100.0 mm

Bolt-row spacing, p, = p,
= 90.0 mm

Bolt-row spacing, p; = p;
= 0.0 mm

[=2-:314159 - m
=2-.3.14159 - 334
= 210.1 mm

legrpa( L.V =1
= 210.1 mm

I=4-m+ 125 ¢
=4.334+ 1.25- 794
= 233.0 mm
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Effective lengths for column flange (continued)
Lgrnes(1,1) =1
= 233.0 mm
[=2-314159 - m
=2.3.14159 - 334
= 210.1 mm
lLegrepi(2.1) =1
= 210.1 mm
I=4-m+ 125 ¢
=4.334+ 125-794
= 233.0 mm
Lypnes(21) = 1
= 233.0 mm
[=2-:314159 - m
=2.3.14159 - 33.4
= 210.1 mm
Lepa3) = |
= 210.1 mm
I=4-m+ 125 ¢
=4.334+125-794
= 233.0 mm
Lynei3:1) = 1
= 233.0 mm
[=3.14159 - m + p,
= 3.14159 - 33.4 + 100.0
= 205.1 mm
logrepi(2:2) = lygepi(2.2) + 1
= 0.0 + 205.1
= 205.1 mm
[=2-m+ 0.625- e+ 05 p,
=2-334+ 0625794+ 0.5- 100.0
= 166.5 mm
logrnei(22) = Lygne(2,2) + 1
= 0.0+ 166.5
= 166.5 mm
[=3.14159 - m + p,
3.14159 - 33.4 + 100.0
205.1 mm

Lrepi(22) = Lo (2.2) + 1
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Effective lengths for column flange (continued)

= 205.1 + 205.1
= 410.1 mm

[=2-m+ 0625 e+ 0.5 p,
=2-334+ 0625794+ 0.5 - 100.0
= 166.5 mm

Leine(22) = lygpne(22) + 1
= 166.5 + 166.5
= 333.0 mm

[=3.14159 - m + p,
= 3.14159 - 33.4 + 90.0
= 195.1 mm

logrep(3:2) = lygep(3.2) + 1
= 0.0+ 195.1
= 195.1 mm

[=2-m+ 0625-e+ 0.5 p,
=2-334+ 0625794+ 0.5-90.0
= 161.5 mm

logine(3:2) = lygne(3.2) + 1
= 0.0+ 161.5
= 161.5 mm

[=3.14159 - m + p,
= 3.14159 - 33.4 + 90.0
= 195.1 mm

Legrepi(3.2) = logep i(3.2) + 1
= 1951+ 195.1
= 390.1 mm

[=2-m+ 0625 -e+ 0.5 p,
=2-:334+ 0625794+ 0.5-90.0
= 161.5 mm

logine(3:2) = lygne(3.2) + 1
= 161.5 + 161.5
= 323.0 mm

[=3.14159 - m + p,
= 3.14159 - 33.4 + 100.0
= 205.1 mm

lLerepi(3.3) = logrepi(3,3) + 1
= 0.0 + 205.1
= 205.1 mm
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Effective lengths for column flange (continued)
[=2-m+ 0.625- e+ 0.5 p,
= 166.5 mm
Lrnei(3:3) = Lygnei(3.3) + 1
= 0.0 + 166.5
= 166.5 mm
[=pi+Dp,
= 100.0 + 90.0
= 190.0 mm
leﬁpr’[(3’3) - leﬁfcp,l(3y3) + 1/
= 205.1 + 190.0
= 395.1 mm
[=05- (p1+p2)
= 0.5 - (100.0 + 90.0)
= 95.0 mm
l@ﬁfnc,l(313) = leffnc,l(3r3) + /
= 166.5 + 95.0
= 261.5 mm
[=3.14159 - m + p,
3.14159 - 33.4 + 90.0
195.1 mm
Ze)fcp,l(313) = leﬂcp’l(3,3) + /
= 395.1 + 195.1
= 590.1 mm
[=2-m+ 0.625- e+ 0.5 p,
= 161.5 mm
lejfnc,l(?”:s) = le_[?fnc,l(3r3) +/
= 261.5 + 161.5
= 423.0 mm
Ly (L) = min Ly, (LDl i(1,1)
= min (210.1,233.0)
= 210.1 mm
Zesz‘l(l, 1) = leﬁ‘,'nc,l(l’ 1)
= 233.0 mm
legra (20 = min (Lo (2,1) Lo (2, 1))
= min (210.1,233.0)
= 210.1 mm
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Effective lengths for column flange (continued)
Ze]fz,l(z’ 1) = lejfnc,l(z) 1)
= 233.0 mm
lefﬂ,,(2,2) = min leﬁ;cpy,(Z,Z),Zeﬁ;ncyl(z,z))
= min (410.1,333.0)
= 333.0 mm
Ze]fz,l(z’z) = lejfnc,l(z)z)
= 333.0 mm
qu1,1(3: 1) = min leﬁ;cpy,(& 1)’le]fnc,l(3: 1))
= min (210.1,233.0)
= 210.1 mm
L3 1) = Logne(3.1)
= 233.0 mm
qu1,1(3:2) = min leﬁcpy,(3,2),Zeff’nql(3,2))
= min (390.1,323.0)
= 323.0 mm
logini(3:2) = logrnei(3.2)
= 323.0 mm
Zejfl,l(313) = min leﬁcp’,(S,3),1%”6’,(3,3))
= min (590.1,423.0)
= 423.0 mm
1%2,1(3’3) = lejfnc,l(3’3)
= 423.0 mm
logi(L1) = Loy o(1,1)
= 210.1 mm

Lyga(1,1) = Loy o(1,1)
= 233.0 mm

log1(2,1) = Loy 1(2,1)
= 210.1 mm

logpa(2,1) = Loy (2,1)
= 233.0 mm

log1(2.2) = Loz 1(2.2)
= 333.0 mm

lyga(2.2) = Loy 1(2.2)
= 333.0 mm

log1(3,1) = logy 4(3,1)
= 210.1 mm

Lya(3.1) = Lpyp (3. 1)
= 233.0 mm
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Effective lengths for column flange (continued)
Zeffl(3:2) = leﬁf,l,z(3»2)

= 323.0 mm
loga(3.2) = oy 4(3.2)
= 323.0 mm
log1(3,3) = Lo 4(3,3)
= 423.0 mm
1%2(3,3) = le_[f,z,z(3:3)
= 423.0 mm
Effective lengths for end plate

n = Ngys

=1
m= nmp

= 38.5 mm
e= e

= 75.0 mm
m2, = 0.0 mm

m2, = 0.0 mm
e; = 0.0 mm
lerepi(1,1) = min (2 3.14159 - m,3.14159 « mx + w,3.14159 - mx + 2 - ¢
= min (2 - 3.14159 - 30.4,3.14159 - 30.4 + 100.0,3.14159 - 30.4 + 2 - 75.0
= 191.0 mm
Lernei(1,1) = min 4 me+ 125 ene+ 2 m +0.625-e,05-2-e+w -w+ 2 m + 0.625- ¢
= min (4 - 30.4 + 1.25 - 50.0,75.0 + 2 - 30.4 + 0.625 - 50.0,0.5 - (2 - 75.0+ 100.0) - 100.0 + 2 - 30.4 + 0.625 -
= 125.0 mm

Zejfl,l(lJl) = min leﬁ’,cp,l(lll)’leﬁ’,nc,l(ll1))
= min (191.0,125.0)

= 125.0 mm
le]fz’l(l’ D= lejfnc,l(l’ 1)

= 125.0 mm
n= Npegm

=2
m= mp

= 38.5 mm
e= ¢

= 75.0 mm
m21 = m2b

= 34.8 mm

m2, = 0.0 mm
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Effective lengths for end plate (continued)
e, = 253974.6 mm

Bolt-row spacing, p; = p i
= 90.0 mm
[=2-314159 - m
2 - 3.14159 - 38.5
= 242.2 mm
Lgepi(1L1) =1
= 242.2 mm
a = 7.34745
l=a-m
= 7.34745 - 38.5
= 283.2 mm
Lygpnes(1LY) =1
= 283.2 mm
[=2-314159 - m
= 2. 3.14159 - 38.5
= 242.2 mm
Lgepi(21) =1
= 242.2 mm
I=4-m+125-¢
=4.385+ 1.25- 75.0
= 248.0 mm
Lypnen21) = 1
= 248.0 mm
[=3.14159 - m + p,
= 3.14159 - 38.5 + 90.0
= 211.1 mm
logrepi(22) = lygepi(2,2) + 1
= 0.0+ 211.1
= 211.1 mm
a = 7.34745
I=(05-p,+a-m-2-m+ 0625 el
= (0.5 90.0 + 7.34745 - 38.5) - (2 - 38.5 + 0.625
= 204.3 mm
Lfinci(22) = Lognei(22) + 1
= 0.0+ 204.3
= 204.3 mm
[=3.14159 - m + p,

- 75.0
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Effective lengths for end plate (continued)

= 211.1 mm

= 422.2 mm

= 169.0 mm

= 373.2 mm
Zeﬁ”,l,l(l:l) = min

242.2 mm

= 283.2 mm
Zefm,l(2, 1) = min

= 242.2 mm

= 248.0 mm

373.2 mm

= 373.2 mm

= 125.0 mm

= 125.0 mm

= 242.2 mm

= 283.2 mm

= 242.2 mm

= 248.0 mm

= 3.14159 - 38.5+ 90.0

lejfcp,l(2’2) = le_[f,cp',(2,2) + 1/
=211.1 + 211.1

[=2-m+ 0625 - e+ 0.5 p,
=2.385+ 0.625- 75.0+ 0.5 - 90.0

Z@ff,nc,l(zxz) = leﬁ-nc’l(z,Z) + /
= 204.3 + 169.0

Lop (1 Dolrnei(11)

= min (242.2,283.2)

Zef,2,[(1’ 1) = lejfnc,[(ll 1)

Legrepi(2 Dl e (2,1 ))

min (242.2,248.0)
Zejfz;l(z’ 1) = lejfnc,l(zl 1)

Zeff,u(z,z) = min (leﬂcp’l(2,2),Ieﬂnc’l(2,2))
min (422.2,373.2)

1%2,1(2,2) = lejfnc,l(zfz)
Ze]j,’l(lx )= lejj‘,'l,l(l:l)
Lygra(1,1) = Ly o(1,1)
Lgi(21) = Loy (1,1)
logra(21) = Lya (1 1)
lLyg(3.1) = Lo (2,1)

Loga(3.1) = Loy o(2,1)
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Effective lengths for end plate (continued)

Ze}fl(3’2) = leﬁfl,l(z) 2)

n= min e,1.25 - m

= min (50.0,1.25 - 30.4)
38.0 mm

Effective design tension resistances for individual bolt-row 1

Column flange in bending

dw

ew:4
_ 400

4
= 10.0 mm

Bolt tension area, 4,, = 352.5 mm’

ky = 0.9

Bolt ultimate tensile strength, f°,;, = 800.0 MPa
Ymoas = 1.25

Design tension resistance of a bolt, F, 5, =

0.9 - 800.0 - 352.5

_ 1.25
1000.0
— 203.0 kN
Yo = 1
0.25 - Iyy(L1) - fﬂ [ ye
Ymo
M =
ph1.Rd 1000000.0

1
1000000.0

(0.25- 210.1 - 20.52 - 265.0)

= 373.2 mm
logra(3.2) = Loy 1(2,2)
= 373.2 mm
Effective design tension resistances for all the individual bolt-rows and bolt-row groups
m = My
= 30.4 mm

Width across points of the bolt head or nut, dw = 40.0 mm

k2 : fub '
Y218

1000.0

Ay )
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Column flange in bending (continued)

=58kLN - m
025 Lyy(L) - £, + fye
Ymo
M =
pPL2Rd 1000000.0

(0.25~ 233.0 - 20.5% - 265.0)
1

1000000.0
= 6.5kN - m
8- ne-2-ew My
F — P - 1000.0
T.1,Rd 2 me - ne - ew - (me + ne))
_ (8- 41.8-2-10.0) - 5.8 - 1000.0
(2.334.41.8-10.0- (33.4 + 41.8) '
= 900.1 AN
ne - 2-1-Fpy
(2 “Myora t T()t
Froga = (me + ndl 10000
2. 65+ 41.8-2-1-2030
_ ( 1000.0 ) . 1000.0
(33.4 + 41.8)
= 398.0 kN
FT,3,Rd =2-1- Ft,Rd
= 2 . 1 N 203.0
= 406.1 kN

Design resistance of column flange in bending, F', . py = min \Fry g F 1o F 13 pa
min (900.1,398.0,406.1)
398.0 kN

Column web in tension
Effective width of column web in tension, /4, .. = l,45(1,1)
= 233.0 mm
Effective thickness of column web, . . = fwe + 0.5+ fuwe - ngy,,
=128+ 05-128-0
= 12.8 mm
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Calculation of reduction factor for shear interaction
M
Transformation parameter, 8 = min | |1 + ba.Ed
Mg,
= min ‘1 + ~400.0
400.0
=0
Shear area of the column, dve = A4 - 2 - by, « t;, + (twe + 2 7 - 1,
= 13638.2-2- 2588 - 205+ (12.8+ 2 - 12.7) - 20.5
= 3810.5 mm®
CUl = 1 .
I . .t 2
\/ 1+ 13- effit,we we,eff
AVL‘
_ 1
\/1 ‘13, (233.o~ 12.8)2'
’ 3810.5
= 0.746097
C02 = 1 .
Ly * 1 2
\/1 +52. effit,we we,eff
Ave
_ 1
233.0 - 12.82
+ .| %22V - 12.8
\/1 32 ( 3810.5 )
= (.488783
Reduction factor for shear interaction, w = 1
Ymo = 1
@ - lejf,'t,wc ! twc,ejf' : fy,c
Ymo
Design resistance of column web in tension, F, . z; = 1000.0
1-233.0-12.8 - 265.0
_ 1
- 1000.0
= 790.4 kN
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End plate in bending

Width across points of the bolt head or nut, dw = 40.0 mm
oy = D
Yog
4

.0

4
= 10.0 mm

Bolt tension area, 4,, = 352.5 mm’

ky = 0.9

Bolt ultimate tensile strength, f°,;, = 800.0 MPa
Ymoas = 1.25

ky  fup - Apy
Vm2,1-8

1000.0

Design tension resistance of a bolt, F, 5, =

0.9 - 800.0 - 352.5
1.25

1000.0

= 203.0 kN
Yo = 1

025 Lyy(L1) - 6« fyp
VMo

pLLRd 1000000.0

(0.25- 125.0 - 25.0% - 265.0)
1

1000000.0

52kN - m

M pl2,Rd M plL1Rd
=52kN - m

8-n-2- e My

- 1000.0

F =
T1,Rd 2 -m-n-ew-m+n)

_ ( (8-380-2-10.0 -52 ) . 1000.0
(2-30.4 - 38.0-10.0- (30.4 + 38.0)

= 903.8 kN

n-2-1-Fp,

2- M +
pl2Rd 1000.0

- 1000.0

Frara = m+
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End plate in bending (continued)

2.524 380-2-1-203.0
' 1000.0

(30.4 + 38.0)

- 1000.0

376.9 kN
Fryga =21 Fipg
=2-1-203.0
= 406.1 kN
Design resistance of end plate in bending, F, ,, p,
= min (903.8,376.9,406.1)
= 376.9 kN

Firapt(LY) = Fppa
= 398.0 kN

F t,Rd,EL( L)=F t.ep,Rd
= 376.9 kN

m= mp
= 38.5 mm
n=np

= 48.2 mm

= min (F T,l,Rd!F T,2,Rd!F T.3,Rd,

Effective design tension resistances for individual bolt-row 2

Column flange in bending
Width across points of the bolt head or nut, dy =
e = ﬂ
Yog
40.

0

4
10.0 mm

Bolt tension area, 4,, = 352.5 mm’

ky = 0.9

Bolt ultimate tensile strength, f°,, = 800.0 MPa
Ymoas = 1.25

ky

Design tension resistance of a bolt, F, 5, =

0.9 - 800.0 - 352.5
1.25

1000.0

= 203.0 kN
Yo = 1

'fub

Y218

1000.0

40.0 mm

' Ab,r
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Column flange in bending (continued)

0.25 - Lyy(21) - . - [y
1470

M =
pL1.Rd 1000000.0

(0.25~ 210.1 - 20.5% - 265.0)
1

1000000.0
= 58kN - m
025 Lyy(21) - £, « f e
Ymo
Mpyora = 1000000.0

(0.25- 233.0 - 20.5% - 265.0)
1

1000000.0
=65kN - m
8 ne-2-ew My r
Frire = | 1000
T1,Rd (2 “Me -+ He - ew (mc + nc)) OOO 0
_ 8-41.8-2-10.0 - 58 - 1000.0
(2334 41.8-10.0 - (33.4 + 41.8) '
= 900.1 AN
Ne -+ 2-1- F,Rd
(2 “Myora t TO[
Fron = — - 1000.0
. 418 -2 - 1. 203.0
_ (2 o> 1000.0 ) - 1000.0
334+ 41.8 '
= 398.0 kN
FT,3,Rd =2-1- Ft,Rd
=2.1-203.0
= 406.1 kN

Design resistance of column flange in bending, F', ;. ps = min \Fry gaF 1o paF 13 pa
= min (900.1,398.0,406.1)
= 398.0 kN
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Column web in tension
Effective width of column web in tension, /., .. = l,45(2,1)
= 233.0 mm
Effective thickness of column web, 7. 4 = twe + 0.5 - fue
=128+ 05-128-0

* Aapiy

= 12.8 mm
Calculation of reduction factor for shear interaction
M
Transformation parameter, 8 = min | |1 + ba.Ed
Mg,
= min ‘1 + -400.0 )
400.0
=0
Shear area of the column, dve = A4 - 2 - by, « t;, + (twe + 2 7 - 1,
= 13638.2-2- 2588205+ (12.8+ 2 - 12.7) - 20.5
= 3810.5 mm®
_ 1
W, = -
\/1 + 13- lt{ffft,wc * lyeef
’ AVL‘
_ 1
[233.0 - 12.82
\/1 + 1.3 (73810.5 )
= 0.746097
C02 = 1 .
\/ lefft,wc ' twc,eff 2
1+52. | ———7%
Ave
_ 1
233.0 - 12.8
\/1+ 2 ( 3810.5 )
= 0.488783
Reduction factor for shear interaction, w = 1
Ymo = 1
Y SDs2 Generated by SDS2 v2025.01 on Fri Oct 11 14:29:36 2024
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Column web in tension (continued)
@ logie * luceg * S e
Ymo
Design resistance of column web in tension, F, . z; = 1000.0
1.233.0 - 12.8 - 265.0
_ 1
1000.0
= 790.4 kN
End plate in bending
Width across points of the bolt head or nut, dw = 40.0 mm
S
Y
_ 400
4
= 10.0 mm
Bolt tension area, 4,, = 352.5 mm’
k, = 0.9
Bolt ultimate tensile strength, f°,;, = 800.0 MPa
Y1 = 1.25
k2 : fub ' Ab,t
Vm2,1-8
Design tensi ist f It, ¥ -
esign tension resistance of a bolt, F; p, 1000.0
0.9 - 800.0 - 352.5
_ 1.25
1000.0
= 203.0 kN
Ymo = 1
0.25 - 1y (2,1) - % [y
Ymo
M =
pl.1Rd 1000000.0
(0.25- 242.2 - 25.0° - 265.0)
1
a 1000000.0
= 10.0kN - m
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End plate in bending (continued)
025+ Ly 1) - 5+ fup )

Ymo

M =
pL2,Rd 1000000.0

(0.25~ 283.2 - 25.0% - 265.0)
1

1000000.0

11.7 kN - m
(8 - n- 2 . ew) . Mpl,l,Rd
(m + n)

_ (8- 482-2-10.0 - 10.0
(2-385-482-10.0- (38.5 + 48.2)
1287.2 kN

(2 “M,oRe

(m + n

- 1000.0

F =
LLRd 2-m-n-ew-

) - 1000.0

ne2-1- Fopy

1000.0

- 1000.0

Frora =

(2. 1.7 + 482 -2-1-203.0

= o - 1000.0
(38.5 + 48.2)

496.0 kN
Fryga =21 Fipg
=2-1-203.0
= 406.1 kN

Design resistance of end plate in bending, F,,, g, = min |Fr g F 15 paF 13 Rra

= min (1287.2,496.0,406.1)
= 406.1 kN

Beam web in tension

Effective width of beam web in tension, Iz, ,, = min (lefﬁ,(2, D, L5021 ))

= min (242.2,283.2)
= 242.2 mm

Yo = 1

Design resistance of beam web in tension, F',,; rs =

l effitwb * t w,bt

Ymo

: fy,b )

1000.0
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Beam web in tension (continued)

242.2 - 10.1 - 275.0
1

1000.0
= 672.8 kN
Firap(21) = F tfe.Rd
= 398.0 kN
Effective design tension resistances for bolt-row group with bolt-rows 1-2
Column flange in bending
Width across points of the bolt head or nut, dw = 40.0 mm
e = @
Yog
_40.0
4
= 10.0 mm
Bolt tension area, 4,, = 352.5 mm’
k, = 0.9
Bolt ultimate tensile strength, /*,, = 800.0 MPa
Ymig = 1.25
k2 : fub ' Ab,t
Vm2,1-8
Design tensi ist f It, ¥ =
esign tension resistance of a bolt, F, p, 1000.0
0.9 - 800.0 - 352.5
_ 1.25
1000.0
= 203.0 kN
Ymo = 1
025« L,;1(2.2) - 1.~ [ ye
Ymo
M =
pl.1Rd 1000000.0
(0.25- 333.0 - 20.5% - 265.0)
1
a 1000000.0
=93iN - m
M pl2,Rd M plL1Rd
=93kN - m
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Column flange in bending (continued)

8 ne -2 ew - My g
F — P - 1000.0
T.1,Rd (2 me - ne - ew - (me + ne))
_ (8-41.8-2-10.0 -93 .- 1000.0
(2334 41.8-10.0 - (33.4 + 41.8) '
= 1426.7 kN
nc'z'z'Ff,Rd
(2 “Mpora t 10000
Frora = (me + ne) 10000
. 418 -2 2. 203.0
_ 293+ oot . 1000.0
(33.4 + 418 '
= 697.7 kN
FT,3,Rd =2-2- Ft,Rd
=2.2-203.0
= 812.2 kN

Design resistance of column flange in bending, F', ;. py =
= min (1426.7,697.7,812.2)
= 697.7 kN

min \Fry paF 1o raF13R4

Column web in tension
Effective width of column web in tension, /4, .. = l,45(2,2)
= 333.0 mm
Effective thickness of column web, 7. 4 = twe + 0.5 - fue
=128+ 05-128-0
= 12.8 mm

* Aapiy

Calculation of reduction factor for shear interaction

: M
Transformation parameter, 8 = min | |1 + — 225
My
400.0
=0

Shear area of the column, Ave = A4 - 2 by, « tp, + (twe + 2 7 - 1,
= 13638.2- 2 - 2588 - 20.5+ (12.8+ 2 - 12.7) - 20.5
= 3810.5 mm’”
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Calculation of reduction factor for shear interaction (continued)

1

C(‘l p 7
twe Z‘wce g
\/1 + 13- (fﬁ"'” '»’f)

AVL‘

— 1

\/1 L 13, (333.0- 12.8)2
3810.5

0.617012

1

2|
\/1 +52. ( lefj’,'t,wc ' twc,eff

W, =

Ave

— 1

\/1 L 50. (333.0- 12.8)2'
' 3810.5

0.364982
Reduction factor for shear interaction, w = 1

Yo = 1

@ - lej/,'t,wc ' th,‘,ejf' : fy,c

Ymo

1000.0

Design resistance of column web in tension, F, . z; =

1-333.0-12.8 - 265.0
1

1000.0

1129.6 kN

Firapr(22) = F 4 pa
= 697.7 kN

m= mp
= 38.5 mm
n= np

= 48.2 mm
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Effective design tension resistances for individual bolt-row 3

Column flange in bending
Width across points of the bolt head or nut, dw = 40.0 mm
e = ﬂ
Yg
40.

0

4
= 10.0 mm

Bolt tension area, 4,, = 352.5 mm’

ky = 0.9

Bolt ultimate tensile strength, f°,, = 800.0 MPa
Ymoas = 1.25

ky  fup - Apy
Y218

1000.0

Design tension resistance of a bolt, F, 5, =

0.9 - 800.0 - 352.5
1.25

1000.0

= 203.0 kN
Yo = 1

025+ Iy(3.1) - B+ fye
Ym0

plLRd 1000000.0

1
1000000.0

(0.25- 210.1 - 20.52 - 265.0)

5.8kN - m
( 025+ Lypy(3.1) - £, « f e )

Ymo

M =
pL2.Rd 1000000.0

(0.25~ 233.0 - 20.5% - 265.0)
1

1000000.0

6.5kN - m
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Column flange in bending (continued)

8 ne -2 ew - My g
F — P - 1000.0
T.1,Rd (2 me - ne - ew - (me + ne))
_ (8- 41.8-2-10.0 - 5.8 . 1000.0
(2334 41.8-10.0 - (33.4 + 41.8) '
= 900.1 kN
ne + 2 - I'Ff,Rd
(2 “Myora T © 10000
Frora = (me + ne) 10000
. 41.8-2-1-203.0
_ 265+ tiog . 1000.0
(33.4 + 41.8) '
= 398.0 kN
FT,3,Rd =2-1- Ft,Rd
=2.1-203.0
= 406.1 kN

Design resistance of column flange in bending, F', ;. py =
= min (900.1,398.0,406.1)
= 398.0 kN

min \Fry paF 1o raF13R4

Column web in tension
Effective width of column web in tension, /4, .. = l,45(3,1)
= 233.0 mm
Effective thickness of column web, 7. 4 = twe + 0.5 - fue
=128+ 05-128-0
= 12.8 mm

* Aapiy

Calculation of reduction factor for shear interaction

: M
Transformation parameter, 8 = min | |1 + — 225
My
400.0
=0

Shear area of the column, Ave = A4 - 2 by, « tp, + (twe + 2 7 - 1,
= 13638.2- 2 - 2588 - 20.5+ (12.8+ 2 - 12.7) - 20.5
= 3810.5 mm’”
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Calculation of reduction factor for shear interaction (continued)

1

1

Logr ve twce' 2

e
AVL‘

W, =

— 1

\/1 L 13, (233.o~ 12.8)2
3810.5

0.746097

1

2|
\/1 +52. lefj’,'t,wc ' twc,eff
' Ave

W, =

— 1

\/1 L 59, (233.0- 12.8)2'
' 3810.5

0.488783
Reduction factor for shear interaction, w = 1

Yo = 1

@ - lej/,'t,wc ' th,‘,ejf' : fy,c

Ymo

Design resistance of column web in tension, F,,.p; = 1000.0

1-233.0-12.8 - 265.0
1

1000.0

790.4 kN

End plate in bending
Width across points of the bolt head or nut, dw = 40.0 mm

d
ew = =%

4
_ 400
4
= 10.0 mm
Bolt tension area, 4,, = 352.5 mm’
ky = 0.9
Bolt ultimate tensile strength, f°,;, = 800.0 MPa
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End plate in bending (continued)

Y = 1.25
k2 : fub : Ab,t
Vm,1-8

Design tension resistance of a bolt, F', , =

0.9 - 800.0 - 352.5
1.25

1000.0

= 203.0 kN
Yo = 1

0.25 - LB 6 - [ap
VMo

M =
pL1LRd 1000000.0

1
1000000.0

(0‘25- 242.2 - 25.02 . 265.0)

= 10.0&AN - m
( 025 Iy - B - fap )

Ymo

M =
pL2.Rd 1000000.0

(0‘25- 248.0 - 25.0° - 265.0)
1

1000000.0

= 103 kN - m
(8 -n-2- ew) . Mp/,l,Rd
2-m-n-ey-m+ n)

_ (8- 482-2-.10.0 - 10.0
(2-385-482-10.0 - (38.5 + 48.2)
1287.2 kN

(2 “Mpyore T

FT,I,Rd = * 1000.0

)-mmo

n-2-1-F
1000.0

- 1000.0

Frara m + 1l

1000.0
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End plate in bending (continued)

2.103+ 482-2-1-2030
' 1000.0

(38.5 + 48.2)

- 1000.0

= 462.3 kN
Fryga =21 Fipg
=2-1-203.0
= 406.1 kN
Design resistance of end plate in bending, F,,, g, = min |F g F 15 paF 13 Ra
= min (1287.2,462.3,406.1
= 406.1 kN

Beam web in tension
Effective width of beam web in tension, /4, , = min (lefﬁ,(l 1), 4,52(3,1 ))
= min (242.2,248.0)
= 242.2 mm

Yo = 1

le_[/,'t,wb ' tw,br ! f »b
Ymo

Design resistance of beam web in tension, F',,; rs = 1000.0

242.2 - 10.1 - 275.0
1

1000.0
= 672.8 kN
Forapr(31) = Fppa

= 398.0 kN

Effective design tension resistances for bolt-row group with bolt-rows 2-3

Column flange in bending
Width across points of the bolt head or nut, dw = 40.0 mm
e = ﬂ
Yog
_ 400
4
= 10.0 mm
Bolt tension area, 4,, = 352.5 mm’
k, = 0.9
Bolt ultimate tensile strength, f°,, = 800.0 MPa
Ymrag = 125
Y SDs2 Generated by SDS2 v2025.01 on Fri Oct 11 14:29:36 2024
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Column flange in bending (continued)
k2 : fub ' Ab,t

Ym2,1-8

1000.0

Design tension resistance of a bolt, F',, =

0.9 - 800.0 - 352.5
1.25

1000.0

= 203.0 kN

Ymo = 1

Ymo

( 0.25 Lyi(3.2) - By - f e )

pLLRd 1000000.0

1
1000000.0

(0.25- 323.0 - 20.5% - 265.0)

90iN - m
M pl2,Rd M plLRd
=90iN - m

(8 * Ne - 2 - ew) . Mpl,l,Rd

- 1000.0

F =
LLRd 2 me - ne - ew - (me + ne

_ (8- 41.8-2-10.00 - 9.0 . 1000.0
(2-334.41.8-10.0- (334 + 41.8)
1383.8 kN

(2 MRt

(me + ne)

e w22+ Fopy
1000.0

(2_ 90+ 41.8-2-2-2030
' 1000.0

) - 1000.0
(33.4 + 41.8)

690.3 kN

Fryga =22 Fipg
=2-2-203.0
= 812.2 kN

Design resistance of column flange in bending, Ft,fc,Rd =min (Fpr pal 12 raF 13,84
= min (1383.8,690.3,812.2)
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Column flange in bending (continued)

= 690.3 kN

Column web in tension

Effective width of column web in tension, /4, .. = l,45(3,2)
= 323.0 mm

Effective thickness of column web, 7, - =
128+ 0.5 -

Y mo

= 12.8 mm

12.8 - 0

= twe + 0.5 twe - ngy,

Calculation of reduction factor for shear interaction

Transformation parameter, 8 = min

Shear area of the column, Ave = A4 -2 by, - ¢

min

0

‘1+

-400.0
400.0

L+

M b2,Ed

MEd

+(tw:c+2'rc) tfc

fe

= 136382 -2 - 2588 -20.5+ (12.8+ 2 12.7) - 20.5
= 3810.5 mm?

W) =

W, =

1

AVL‘

1

Vlm.(f

2I

\/1+1.3-(

0.628635

323.0 - 12.8

3810.5

1

:

\/l-t- 52

Ave

2
lefj’,'t,wc ' twc,ejf )

\/1+52(

0.374715

323.0 - 12.8
3810.5

§

Reduction factor for shear interaction, @ =

=1

1
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Column web in tension (continued)
w - le’[f,'t,wc . tWC,Lf['f . f:v,c
Ymo
Design resistance of column web in tension, F, . z; = 1000.0
1-323.0- 12.8 - 265.0
_ 1
1000.0
= 1095.6 kN
End plate in bending
Width across points of the bolt head or nut, dw = 40.0 mm
S
Y
_ 400
4
= 10.0 mm
Bolt tension area, 4,, = 352.5 mm’
k, = 0.9
Bolt ultimate tensile strength, f°,;, = 800.0 MPa
Ymig = 1.25
k2 : fub ' Ab,t
Vm2,1-8
Design tensi ist f It, ¥ -
esign tension resistance of a bolt, F; p, 1000.0
0.9 - 800.0 - 352.5
_ 1.25
1000.0
= 203.0 kN
Ymo = 1
025 1,;3.2) - & - fyp
Ymo
M =
pl.1Rd 1000000.0
(0.25- 373.2 - 25.0° - 265.0)
1
a 1000000.0
= 155kN - m
M pl2,Rd M plL1Rd
= 155kN - m
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End plate in bending (continued)
(8 - n- 2 * ew) * Mpl,],Rd
2-m-n-ey-m+ n)

_ (8- 482-2-10.00 - 15.5
(2-385-482-10.0 - (38.5 + 48.2)
1983.5 kN

(2 “MyoRe T

(m + n

- 1000.0

Frira =

) - 1000.0

ne2-2-F
1000.0

- 1000.0

Frora =

1000.0
(38.5 + 48.2)

(2. 1554 482-2-2- 203.0)
- 1000.0

= 807.6 kN
Frirg =22 Fipg
=2-2-203.0
= 812.2 kN
Design resistance of end plate in bending, F, ,, ps =
= min (1983.5,807.6,812.2)
= 807.6 kN

min \Fry paFroraF' 1384

Beam web in tension
Effective width of beam web in tension, /4, , = min (lefﬁ,(3,2), lefﬁz(3,2))
= min (373.2,373.2)
= 373.2 mm

Yo = 1

Ymo

( le_[/,'t,wb ' tw,br ! fy,b )

Design resistance of beam web in tension, F',,; rs = 1000.0

373.2 - 10.1 - 275.0
1

1000.0
= 1036.7 kN
Firapr(32) = F 4 pa

= 690.3 kN

Effective design tension resistances for bolt-row group with bolt-rows 1-3

X SDS2
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Column flange in bending
Width across points of the bolt head or nut, dw = 40.0 mm
dw

4
40.0

4
= 10.0 mm

Bolt tension area, 4,, = 352.5 mm’

ky = 0.9

Bolt ultimate tensile strength, f°,;, = 800.0 MPa
Ymoas = 1.25

ey =

ky  fup - Apy
Vm2,1-8

1000.0

Design tension resistance of a bolt, F, 5, =

0.9 - 800.0 - 352.5
1.25

1000.0

= 203.0 kN
Yo = 1

025« 1,;13.3) - 1.+ [ ye
Ym0

plLRd 1000000.0

(0.25- 423.0 - 20.52 - 265.0)
1

1000000.0

11.8 kAN - m
M pl2,Rd M plL1Rd
= 11.84AN - m
8 me -2 ew - My

(2 “Me - e - ey - (me + nc))

- 1000.0

Frira =

_ (8- 41.8-2-10.00 - 11.8 . 1000.0
(2-334.41.8-10.0- (33.4 + 41.8)
1812.3 kN

ne <2 3.Ft,Rd

2- M +
pl2Rd 1000.0

- 1000.0

F =
L2k e+ nd
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Column flange in bending (continued)
2. 118+ 418232030

= 1000.0 . 1000.0
(33.4 + 41.8)
= 989.9 kN
FT,3,Rd =2-3- Ft,Rd
=2-3.203.0
= 1218.3 kN

Design resistance of column flange in bending, F', . py = min \Fry goF 1o e F 13 pa
= min (1812.3,989.9,1218.3
= 989.9 kN

Column web in tension
Effective width of column web in tension, /4, .. = l,45(3,3)
= 423.0 mm
Effective thickness of column web, 7. 4 = twe + 0.5 - fue
=128+ 05-128-0
= 12.8 mm

* Aapiy

Calculation of reduction factor for shear interaction

: M
Transformation parameter, 8 = min | |1 + — 225
My
400.0
=0

Shear area of the column, dve = A4 - 2 by, « tp, + (twe + 2 7 - 1,
= 13638.2- 2 - 2588 - 20.5+ (12.8+ 2 - 12.7) - 20.5
= 3810.5 mm’

1

CUl = ; 0
‘twe twce'
\/1 + 13- (e»’f"’“ 'ﬁ)
AV{.‘
_ 1
\/1 L 13, (423.0- 12.8)2
3810.5
= (0.52524
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Calculation of reduction factor for shear interaction (continued)
CU2 = 1 .
\/1 +52- Legriwe * tucer ?
’ AVL‘
_ 1
\/1 L 59, (423.0- 12.8)2'
’ 3810.5
= 0.294894
Reduction factor for shear interaction, w = 1
Yo = 1
@ - l@ffft,we ' twc’ejf : f)“’
Ymo
Design resistance of column web in tension, F, . s =
e 1000.0
1-423.0- 12.8 - 265.0
_ 1
B 1000.0
= 1434.8 kN
Forapr(33) = F\ppa
= 989.9 kN
Effective design tension resistances for each bolt-row
Firarow(LY = F gy pr(L1)
= 376.9 kN
Effective design tension resistance of bolt-row 1, F; s = Fpyon(1,1)
= 376.9 kN
F i rarow2) = Fpgpi(2,1)
= 398.0 kN
F i rarow(22) = F rapi(2.2)
= 697.7 kN
Ft,Rd,row(zlz) = Ft,Rd,row(z’z) - Ftl,Rd
= 697.7 - 376.9
= 320.7 kN
Effective design tension resistance of bolt-row 2, Fy py = Fpy0n(2.1)
= 398.0 kN
Effective design tension resistance of bolt-row 2, F, oy = F; gy on(2.2)
= 320.7 kN
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F t,Rd,row(?” 1)
= Ft,Rd,mw(3J2)

= Ft,Rd,row(3’3)
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Effective design tension resistances for each bolt-row (continued)
Frarow(3 ) = Fipgp(3.1)
= 398.0 kN
F rarow(32) = Firap(3.2)
= 690.3 kN
F rarow(32) = F i rarow(3:2) - Fppa
= 690.3 - 320.7
= 369.5 kN
F rarow(3:3) = Firapi(3.3)
= 989.9 kN
F rarow(33) = Firaron(3.3) - Fippa
= 989.9 - 320.7
= 669.2 kN
F rarow(3:3) = F i rarow(3:3) = Fi pa
= 669.2 - 376.9
= 2922 kN
Effective design tension resistance of bolt-row 3, F 535, =
= 398.0 kN
Effective design tension resistance of bolt-row 3, F'j3 »,
= 369.5 kN
Effective design tension resistance of bolt-row 3, F 5 p,
= 2922 kN
Bolt tension area, 4,, = 352.5 mm®

ky = 0.9
Bolt ultimate tensile strength, f*,, = 800.0 MPa
Yimis = 125

k2 : fub ' Ab,t
Vm2,1-8

Design tension resistance of a bolt, F,,, =

g LRd 1000.0

0.9 - 800.0 - 352.5
_ 1.25
1000.0

= 203.0 kN

Total tension design resistance, F'; ;s = 0.0 AN

Total tension design resistance, F, gy o1 = Firasoms T Fi1ra

= 0.0+ 376.9
= 376.9 kN
Total tension design resistance, F'; pj o = Firawom  Fora
= 376.9 + 320.7
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Moment resistance of end plate connection (362). Reference Chapter 2 (continued)
= 697.7 kN

Total tension design resistance, F'; pj o = Firawomr T Fo.ra
= 697.7 + 292.2
= 989.9 kN

M b2,Ed

Transformation parameter, 8 = min | |1 +

Ed

min

=0

‘1 L -400.0
400.0

Design shear resistance of column web panel
Distance between the centrelines of stiffeners, ds = hy, o0 - 17
= 533.1-15.6
= 517.5 mm
Shear area of the column, Av. = 4 - 2 - bﬁc Iy

,C

= 13638.2-2 - 2588 -20.5+ (12.8+ 2 - 12.7) - 20.5

+(tw,c+2"”c)'tf

,C

= 3810.5 mm’
Ymo = 1
09 N _fy,c N Avc‘
S
1470
Design shear resistance of column web panel, V, , r, = 1000.0

0.9 - 265.0 - 3810.5

3
1
N 1000.0
= 5247 kN
Design resistance of the column web in transverse compression
Sp = 2 . tp

=2-250
= 50.0 mm

Effective width of column web in compression, b, = trp. + 2+ 5,0 + 5+ (tf,-c + rc) + sp
=156+ 2120+ 5-(20.5+ 12.7) + 50.0
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Design resistance of the column web in transverse compression (continued)

Plate slenderness, 1, = 0.932 - \/

= 255.6 mm
Effective thickness of column web, Licop = twe T 0.5 twe - 0
=128+ 05-128-0
= 12.8 mm
Steel modulus of elasticity, £ = 210000.0 MPa
Clear depth of the column web, diwe = he - 2+ [re + 1|
= 266.7 - 2 - (12.7 + 20.5)
= 200.3 mm

1
begrewe * dwe * f ye >

2
E * twc,eﬁ’

— 0.932 . \/< 255.6 - 200.3 - 265.0 )

210000.0 - 12.8?

= 0.585248
Reduction factor for plate buckling, p = 1

Calculation of reduction factor for shear interaction

Shear area of the column, Av. = 4 - 2 - bﬁc l

: M
Transformation parameter, 8 = min | |1 + — 225
My
400.0
=0

,C

13638.2-2 - 2588 - 205+ (128 + 2 - 12.7) - 20.5
3810.5 mm?

1

+ ltwe + 201 - Ue

“¢” BYALLPLAN

CUI = . 0
g * Do
\/1 + 13- (eff”“ ”'ff)
AV(?
_ 1
\/1 ‘13, (255.6 ~ 12.8)2
3810.5
= (0.714589
_ 1
W, = . o
ewe twce
\/1+ 5. | dewe  ved)
Ave
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Calculation of reduction factor for shear interaction (continued)

— 1

\/1 L5, (255.6- 12.8)2'
' 3810.5

0.454858
Reduction factor for shear interaction, w = 1

NEd

- 1000.0
2t s bye ¥ by (e = 20 4|

Web longitudinal compressive stress, 0., zs =

= 0.0 . 1000.0
(22052588 + 12.8 - (266.7 - 2 - 20.5))

= 0.0 MPa
Reduction factor for web compressive stress, kwe = 1
Yan =1
Ymo = 1

min @ - ke - bej],c,wc ! twc,e[f’ : f ye @ - kwe - P be_//;C,WC ) twc,q/f

Ymo ’ Y

Design resistance of column web in compression, F, .z = 1000.0

min

1-1-2556-128-2650 1-1-1-2556-12.8- 265.0)
1 ’ 1

1000.0

867.0 kN

Design resistance of beam flange and web in compression
Compression force, horizontal component, N, ., = 0.0 kN

Tension force, horizontal component, N, , z; = 0.0 AN
Tension force, vertical component, N, z; = 0.0 kN
Compression force, vertical component, N, .z, = 0.0 kN
Axial force, horizontal component, N, z; = 0.0 kAN

Axial force, vertical component, Nz, = 0.0 AN

Root radius, » = 12.7 mm

Yield stress, f', = 275.0 MPa

Flange thickness, = 15.6 mm

Beam section overall breadth, b = 209.3 mm

Web thickness, tw = 10.1 mm

Beam section overall depth, 2 = 533.1 mm

Plastic section modulus about the major axis, W, = 2360087.4 mm’
= 2071938.5 mm’

Minimum elastic section modulus, W, ..
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Load Calc 59 (59)
Applied member moment, M, = 400.0 kN - m

Design axial force, N, = max (0.0,0.0)
= 0.0 kN
Cross-sectional shear area, A, = 11737.8 mm*
Flange width, b = 209.3 mm
Flange thickness, 7, = 15.6 mm
Root radius, r, = 12.7 mm
n=1
Web depth, hw = h - 1, - ¢,
= 533.1-15.6 - 15.6
= 501.9 mm
Web shear area, Avw = max (Av -2 - bt + (tw+ 27 - 1,7 - hy - lw)
= max (11737.8 - 2 - 209.3 - 15.6 + (10.1 + 2 - 12.7) - 15.6,1 - 501.9 - 10.1)

= 5761.4 mm?

Yamo = 1
fy . Av,w

Design plastic shear resistance, V/ = M

gnp T plRd 1000.0

(275.0 : 5761.4)
_ V31
1000.0
= 914.8 kN
i = . -2 . L2 /1

Gross section area, Ag = b - 1, - 2+ (h 2 tf) tw+ 4.7 (1 4)

=209.3-156-2+(533.1-2- 156 - 10.1 + 4 - 12.7% - (1 - 0.785398|

= 11737.8 mm?
Yamo = 1

f}’ ) Ag

. . . _ VMo

Design plastic normal resistance, N PR = T 10000
275.0 - 11737.8
1

- 1000.0

= 3227.9 kN
Reduced yield stress due to shear, ), = [

= 275.0 MPa
Yo =1
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Load Calc 59 (59) (continued)

Ymo

(f}’v’ : Wpl,y )

Design plastic moment resistance, M =
S1gn plastic SISTANCE, M pira 1000000.0

275.0 - 2360087.4
1

1000000.0
= 649.0 kN - m
Shear capacity = M ,; py
= 649.0 kN - m
, Mg,
Unity = Shear capacity
400.0|
649.0
= 0.616333
Design moment resistance of the beam, M, = 649.0 kN - m
Design resistance of beam flange and web in compression, F'_ 4 z; = (hM_"J;jb) - 1000.0
= (%) - 1000.0
= 1254.1 kN
Design compression resistance, F', g, = F. 4, pq
= 1254.1 kN
Design compression resistance, F.py = F . cra
= 867.0 kN
Design moment resistance with tension, M, z,, = 0.0 kN - m
Design moment resistance with compression, Mz, . = 0.0 kN - m
Effective design tension resistance of bolt-row 1 with tension force, F'y py, = Fy pa
= 376.9 kN
Effective design tension resistance of bolt-row 1 with compress force, F';) s = Fipa
= 376.9 kN
Effective design tension resistance of bolt-row 2 with tension force, Fypy, = Fppa
= 320.7 kN
Effective design tension resistance of bolt-row 2 with compress force, ', py. = F o pa
= 320.7 kN
Effective design tension resistance of bolt-row 3 with tension force, F 5z, = F a4
= 2922 kN
Effective design tension resistance of bolt-row 3 with compress force, F3py. = Fpa
= 2922 kN
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Design moment resistance with tension

The amount of tension resistance exceeds compression resistance, o, ..oq = Firatotar = Nnied = Fera
= 989.9 - 0.0 - 867.0

= 122.9 kN

Reduce the tension row force to achieve equilibrium
Effective design tension resistance of bolt-row 3 with tension force, Fi5py; = Fapar - F

exceed
= 2922 - 1229
= 169.3 kN
The amount of tension resistance exceeds compression resistance, F .., = 0.0 kN
Design moment resistance with tension, M, z,, = 0.0 kN - m
. . . . Fora = M
Design moment resistance with tension, M, z,, = M p;, + W
376.9 - 565.3
= 0.0+ =77 =2
1000.0
= 213.1 kN - m
. . . . Fora - o
Design moment resistance with tension, M, z,, = M p;, + W
_ 5131 + 3207 - 4653
’ 1000.0
= 3623 kN - m
. . . . Farai =
Design moment resistance with tension, M, z,, = M p;, + W
_ 3623 + 16933753
) 1000.0
= 4259 kN - m
t C
Distance of the axial load from the center of compression, sy = (b + hy| - f’;
_ (533.1 . 0.()) _ 156
2 2
= 258.7 mm
. . . . Nyiea v
Design moment resistance with tension, M z,, = Mgy, - W

= 4259 - 000100%)?37
= 4259 kN - m
Design moment resistance with compression
The amount of tension resistance exceeds compression resistance, F' o, ccos = (Fyrasotar ¥ Npcrd) = Fera
= (989.9 + 0.0/ - 867.0
= 122.9 kN

Reduce the tension row force to achieve equilibrium

Effective design tension resistance of bolt-row 3 with compress force, Fspy. = Fapae - F
=292.2-1229
= 169.3 kN

exceed
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Reduce the tension row force to achieve equilibrium (continued)
The amount of tension resistance exceeds compression resistance, F', ..., = 0.0 kAN
Design moment resistance with compression, M z,. = 0.0 kN - m
Frae - hy
1000.0

Design moment resistance with compression, M; g, . = M p;. +

_ 0.0+ 37695653
1000.0
= 213.1 kN - m

Ft2,Rd,c ' h2

Design moment resistance with compression, M; g, . = M p;. + 1000.0

_ 9131 + 3207 - 465.3
1000.0
362.3 kN - m

Ft3,Rd,c ' h3

Design moment resistance with compression, M, p;. = M, p; . + 1000.0

_ 169.3 - 375.3
= + 1620+ 3700
362.3 1000.0
4259 kN - m

Distance of the axial load from the center of compression, sy = (21’ + hy,

_ (533.1 N 0.0) ] %6

2
= 258.7 mm
Nh,c,Ed : hN

Design moment resistance with compression, M ;. = M, p;. 1000.0

J

- 0.0 - 258.7
= 4259 + 2200
>9 1000.0

= 4259 kN - m

Design moment resistance, M ird = M;pa,
= 4259 kN - m

Moment capacity = M p,
= 4259 kN - m

_ Mel

Moment capacity

1400.0!
4259
0.939188

425.9 kN - m > (1400.0l = 400.0 kN - m) (OK)
0939<1 (OK)

Unity =
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Results summary
Moment End Plate on right end of Beam B_17 [19]

Design calculation summary for member [19], right end

Desc. Ref.: Calc. Num. Unity Ratio Resistance Design Force Green book ref.
1: (362) 0.939 425.9 kN'm -400.0 kN'm Chapter 2

2: (49) 0.040 498.1 kN 20.0 kN Pg 27

3: (2) 0.050 402.4 kN 20.0 kN Pg 86

4: (59) 0.616 649.0 kN'm -400.0 kN*m 6.2, Part 1-1

6: (110) 0.007 2668.2 kN 20.0 kN Pg 22

7: (110) 0.009 2187.9 kN 20.0 kN Pg 22

Check number reference

End plate moment
Connection-bolt shear

Supported beam-web shear
Supported beam-moment strength

Connection-bearing on plate

N hwN=2

Connection-bearing on support

Connection strength

Unity ratio:
Shear: 0.050
Moment: 0.939

Notes and conclusions

® Column resisting moment, W, *F,/yuy = 393.37 KN-m
® CONNECTION IS OK
® Design resistance equals or exceeds design forces.
® Web weld size develops full strength of web according to Step 7 of the Green Book.
® Flange weld size develops full strength of flange according to Step 7 of the Green Book.
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Moment End Plate on left end of Beam B_18 [20]

Design calculation summary for member [20], left end

Desc. Ref.: Calc. Num. Unity Ratio Resistance Design Force Green book ref.
1: (362) 0.939 425.9 kN'm 400.0 kN'm Chapter 2

2: (49) 0.040 498.1 kN 20.0 kN Pg 27

3: (2) 0.050 402.4 kN 20.0 kN Pg 86

4: (59) 0.616 649.0 kN'm 400.0 kN*m 6.2, Part 1-1

6: (110) 0.007 2668.2 kN 20.0 kN Pg 22

7: (110) 0.009 2187.9 kN 20.0 kN Pg 22

Check number reference

End plate moment
Connection-bolt shear

Supported beam-web shear
Supported beam-moment strength
Connection-bearing on plate

N hwN=2

Connection-bearing on support

Connection strength

Unity ratio:
Shear: 0.050
Moment: 0.939

Notes and conclusions

® Column resisting moment, W, *F,/yyy = 393.37 KN-m
® CONNECTION IS OK
® Design resistance equals or exceeds design forces.
® Web weld size develops full strength of web according to Step 7 of the Green Book.
® Flange weld size develops full strength of flange according to Step 7 of the Green Book.
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Additional notes

Example C.1 in P398 "Moment-Resisting Joints to Eurocode 3"
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