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D2/end [ Mx-My-Mz Position 0
D3/end [ Mx-My-Mz Position 0
D4/end | Mx-My-Mz Position 0
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Cross-sections

Name Material
5 - K120/120/8 S 235
6 - AC120/80/6 S 235

Cross-sections
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Bolts
Diameter fu Gross area
Name [ Bolt assembly [mm] [MPa] [mm?]
M24 8.8 | M24 8.8 24 800,0 | 452
Load effects (forces in equilibrium)
N Vy Vz Mx My Mz
Name | Member | v\ | 1Ny | [kN] | [kNm] | [kNm] | [kNm]
LEl |[K1/End |-250,0/0,0 |00 |0, 0,0 0,0
K2/End |134,6 (0,0 |0,0 |00 0,0 0,0
D1/End |300,0 0,0 |00 |00 0,0 0,0
D2/End |250,0 |00 [0,0 |0, 0,0 0,0
D3/End |250,0 0,0 |0,0 |00 0,0 0,0
D4/End |250,0 |00 |0,0 |00 0,0 0,0
K1/Begin | 206,7 | 0,0 |0,0 |0, 0,0 0,0
Unbalanced forces
Name X Y Z Mx My Mz
[kN] | [KN] | [KN] | [kNm] | [kNm] | [kNm]
LE1 |00 |00 |00 |02 1,0 0,0

[/=[=[-] StatiCa®
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Symbol explanation

tp Plate thickness
Oed  Equivalent stress
€pl Plastic strain
Oced Contact stress

fy Yield strength

€lim Limit of plastic strain

Check
Summary
Name Value Check status
Analysis 100,0% OK
Plates 1,3<5,0% OK
Bolts 97,2<100% | OK
Welds 99,0<100% | OK
Buckling Not calculated
GMNA Calculated
Plates
tp OEd €pl | OcEd
Name [mm] Loads [MPa] | [%] | [MPa] Status
K1 8,0 LE1 200,7 | 0,0 | 0,0 OK
K2 8,0 LE1 134,4 |1 0,0 | 0,0 OK
D1 6,0 LE1 237,8 | 1,3 [ 0,0 OK
D2 6,0 LE1 236,1 | 0,5 [ 0,0 OK
D3 6,0 LE1 236,0 | 0,5 [ 0,0 OK
D4 6,0 LE1 236,0 | 0,5 [ 0,0 OK
Algemene plaatl | 15,0 | LE1 2352 10,1 | 21,9 OK
Gesneden plaatl | 16,0 | LE1 236,9 | 0,9 | 23,8 OK
Gesneden plaat2 | 16,0 | LE1 236,9 | 0,9 | 24,2 OK
Design data
Material fy | &m
[MPa] | [%]
S 235 235,0 | 5,0

[/=[=[-] StatiCa®
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Overall check, LE1
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Strain check, LE1
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Equivalent stress, LE1

Bolts
Fteda | Fved | Fora | Ute | Uts | Ut
Shape Item Grade Loads IkN] | kND | [KND | [9%] | [o6] | [o6] Status
Bl M248.8-1 | LEL 17,7 | 61,5 | 65,1 |8,7 |94,4 (51,6 | OK
B2 M248.8-1 | LEL 23,6 | 63,2 | 65,1 |116|97,1|54,9 | OK
+ B3 M248.8-1 | LE1 20,0 1 63,2 1131,3 19,8 |48,1 (53,6 | OK
—E —F! B4 M248.8-1 | LE1 9,3 162,1|131,3 4,6 |47,3(49,1| 0K
B5 M248.8-1 | LEL 23,7 1 63,3651 |11,6|97,2|55,0 | OK
B6 M248.8-1 | LEL 176 1614 (65,1 |87 |94,3|515 | OK
+ B7 M248.8-1 | LEL 9,2 |162,2|131,3 |45 |47,4(49,2| OK
_|§ —F‘i B8 M248.8-1 | LE1 199 163,1(131,3(9,8 |48,0|535|OK
Design data

Ftrd | Bp,rd | Furd
Grade | Ny | [kN] | [KN]
M24 8.8 -1 | 203.3 | 309.4 | 1356

Symbol explanation

Fieas  Tension force
Fves Resultant of bolt shear forces Vy and Vz in shear planes
Forda Plate bearing resistance EN 1993-1-8 — Tab. 3.4
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Ut: Utilization in tension

Uts Utilization in shear

Utis  Interaction of tension and shear EN 1993-1-8 — Tab. 3.4
Fiwra  Bolt tension resistance EN 1993-1-8 — Tab. 3.4

Bprda  Punching shear resistance EN 1993-1-8 — Tab. 3.4
Fvrda Bolt shear resistance EN 1993-1-8 — Tab. 3.4

Detailed result for B1

Tension resistance check (EN 1993-1-8 — Tab. 3.4)

B f

—_ L

Fipa = === 2033 kN = Fiza= 17,7 kN

iz = 0,80 — Factor
fus = 800,0MPa  — Ultimate tensile strength of the bolt
A: = 353 mm? — Tensile stress area of the bolt

naz = 1,25 — Safety factor

Punching resistance check (EN 1993-1-8 — Tab. 3.4)

B _ Ofimde L i _
0Rd = -~ 3094 kN 2 Figz= 17,7 kN
Where:
d- = 38 mm — The mean of the across points and across flats dimensions of the bolt head or the nut,
" whichever is smaller
I, = 15mm — Plate thickness

fu= 380,0MPa  — Ultimate strength

Tz = 1,25 — Safety factor

Shear resistance check (EN 1993-1-8 — Tab. 3.4)

F = Fr tfled =
v.Rd Tar 1356 kN = Figs = 61,5 kN
Where:
Bx= 1,00 — Reduction factor for packing
¢y = 0,60 — Reduction factor for shear stress

fus= 800,0MPa  — Ultimate tensile strength of the bolt
A= 353 mm? — Gross cross-section area of the bolt

Tz = 1,25 — Safety factor

Bearing resistance check (EN 1993-1-8 — Tab. 3.4)

— hofd _
Fypa= —=— = 651 kN = Fsza= 615 kN
Where:
k= m.in(l.ﬂiz - 17 1_4‘3 - 1.7.25)= 153 Factor_for edge distqnce_ and bolt spacing
ay 0 perpendicular to the direction of load transfer
= a p _ 1 Jub )= 038 — Factor for end distance and bolt spacing in direction of

W —, — -,
3dy 3dy 4 Sy load transfer
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g; = 30 mm
Pz = 100 mm
dp = 26 mm
e; = 30 mm
P = = mm

fis = 800,0 MPa
fi = 360,0 MPa

StatiCa®

— Distance to the plate edge perpendicular to the shear
force

— Distance between bolts perpendicular to the shear
force

— Bolt hole diameter

— Distance to the plate edge in the direction of the shear
force

— Distance between bolts in the direction of the shear
force

— Ultimate tensile strength of the bolt

— Ultimate strength of the plate

d= 24 mm — Nominal diameter of the fastener
= 16 mm — Thickness of the plate
naz = 1,25 — Safety factor
Utilization in tension
ErEoEy = 009 < 10
Where:
Fipg = 1TTEN — Tensile force
Fipg = 2033 kN — Tension resistance
Bprs = 3094kN - Punching resistance
Utilization in shear
max(FE 2E)= 094 < 1,0
Where
Firs = 615KN — Shear force (in decisive shear plane)
F.zs = 1356KN  — Shear resistance
Fyra = 615N — Bearing force (for decisive plate)
Fyrg= 651kN — Bearing resistance

Interaction of tension and shear (EN 1993-1-8 — Tab. 3.4)

FES SE-= 052 < 10
Where:
Firs = 615kN — Shear force (in decisive shear plane)
Firqs = 1358KN  — Shear resistance
Figg = AT.TEN — Tensile force
Fipg = 2033KN  — Tension resistance

Detailed result for B2

Tension resistance check (EN 1993-1-8 — Tab. 3.4)
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_ EBEf.A _
Fead = 5= 2033 kN 2 Fizg =
Where:
E =090 — Factor

fus = 800,0 MPa
A: = 353 mm*

Tz = 1,25 — Safety factor

— Tensile stress area of the bolt

StatiCa®

23,6 kN

— Ultimate tensile strength of the bolt

Punching resistance check (EN 1993-1-8 — Tab. 3.4)

_ Ofimde L i _
Byaa = - 3094 kN = Fizg=
Where:
dm = 38 mm whichever is smaller
I, = 15mm — Plate thickness

fi = 3600 MPa

— Ultimate strength

Tz = 1,25 — Safety factor

Shear resistance check (EN 1993-1-8 — Tab. 3.4)

23,6 kN

— The mean of the across points and across flats dimensions of the bolt head or the nut,

63,2 kN

F = Fr thfled =
v.Rd " 1356 kN = Figg =
Where:
By = 1,00 — Reduction factor for packing
¢y = 0,60 — Reduction factor for shear stress

fus = 800,0 MPa
A= 353 mm?

Pz = 1,25 — Safety factor

— Ultimate tensile strength of the bolt

— Gross cross-section area of the bolt

Bearing resistance check (EN 1993-1-8 — Tab. 3.4)

Frza= 2255 = 651 kN 2 Fiza=
Where:
) . & 2 _
b= ﬂu:tl(l.ﬂd—.u - 1.7, 1'4.::’_[. - 1.7.25)= 153
e; 1 £
oy = ﬁ=% IJ;*’ 1)= 028
g; = 30 mm
2 = 100 mm
dp = 26 mm
g = 30 mm
P = = mm

fis = 800,0 MPa

63,2 kN

— Factor for edge distance and bolt spacing
perpendicular to the direction of load transfer

— Factor for end distance and bolt spacing in direction of
load transfer

— Distance to the plate edge perpendicular to the shear
force

— Distance between bolts perpendicular to the shear
force

— Bolt hole diameter

— Distance to the plate edge in the direction of the shear
force

— Distance between bolts in the direction of the shear
force

— Ultimate tensile strength of the bolt
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fu = 360.0MPa — Ultimate strength of the plate

d= 24 mm — Nominal diameter of the fastener

= 16 mm — Thickness of the plate

Yz = 1,25 — Safety factor

Utilization in tension

sroeo - 012 < 10
Where:
Figs = 236KN — Tensile force
Fipa = 2033 kN — Tension resistance
EB,zs = 3094KkN  — Punching resistance

Utilization in shear

max(FE =)= 097 < 1,0
Where:
Figs = 63 2kN — Shear force (in decisive shear plane)
Firqs = 1358KN - Shear resistance
Frgg = 632KkN — Bearing force (for decisive plate)
Frgs = B51kN — Bearing resistance

Interaction of tension and shear (EN 1993-1-8 — Tab. 3.4)

FE-fE= 055 < 10
Where:
Fli.rqs = 63,2EkN — Shear force (in decisive shear plane)
Flirg = 1358kN  — Shear resistance
Figs = 236EKN — Tensile force
Fipq = 2033KN - Tension resistance

Detailed result for B3

Tension resistance check (EN 1993-1-8 — Tab. 3.4)

Fira= 5% = 2033 kN > Faze= 200 kN
Where:
k2= 090 — Factor
fus = 800,0MPa  — Ultimate tensile strength of the bolt
A: = 353 mm? — Tensile stress area of the bolt
iz = 125 — Safety factor

Punching resistance check (EN 1993-1-8 — Tab. 3.4)
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B _ Dfmda o i _
pRd — T - 309,4 kN =2 Figa = 20,0 kN
Where:
G = 38 mm whichever is smaller
I, = 15mm — Plate thickness

fu= 23600MPa  — Ultimate strength

Yz = 1,25 — Safety factor

Shear resistance check (EN 1993-1-8 — Tab. 3.4)

Foaa=225%5 = 1356 kN 2 Foza= 632 KN
Where:
By = 1,00 — Reduction factor for packing
oy = 0,60 — Reduction factor for shear stress

fus = 800,0MPa  — Ultimate tensile strength of the bolt

A= 353 mm? — Gross cross-section area of the bolt

naz = 1,25 — Safety factor

Bearing resistance check (EN 1993-1-8 — Tab. 3.4)

StatiCa®

— The mean of the across points and across flats dimensions of the bolt head or the nut,

— Factor for edge distance and bolt spacing
perpendicular to the direction of load transfer

— Factor for end distance and bolt spacing in direction of
load transfer

— Distance to the plate edge perpendicular to the shear

— Distance between bolts perpendicular to the shear

— Bolt hole diameter
— Distance to the plate edge in the direction of the shear

— Distance between bolts in the direction of the shear

_ hmfd _
Frpa= =255 = 1313 KN 2 Fara= 632 kN
Where:
h=mn(28= - 17142 - 17.25)= 153
] {'4‘1[.
&1 P 1 fus
oy = —_— "= 078
N (Eﬂ'u T 3y :
e: = 30mm force
pz= 100 mm force
dyp = 26 mm
;= 110 mm force
= a0mm

fus = 800,0 MPa
fi = 360,0MPa

d= 24 mm
= 16 mm
Yaz = 1,25

Utilization in tension

min(F, g ; 8B, ps) - 0,10

Firs

Where:

force
— Ultimate tensile strength of the bolt

— Ultimate strength of the plate
— Nominal diameter of the fastener
— Thickness of the plate

— Safety factor
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Frrg = 200kN — Tensile force
Figa = 2033 KN — Tension resistance
By,zs = 3094KN - Punching resistance

Utilization in shear

F—E:\

max(FE:2E)= 048 < 1,0
Where:
Frrg = 632 kN — Shear force (in decisive shear plane)
F.zq = 1356KN - Shear resistance
Fyeg = 632EkN — Bearing force (for decisive plate)
Frrg = 131.3KN - Bearing resistance

Interaction of tension and shear (EN 1993-1-8 — Tab. 3.4)

TE-fE = 054 < 10
Where:
Fligs = B32EKN — Shear force (in decisive shear plane)
Firqs = 1358KN  — Shear resistance
Figg = 200kN — Tensile force
Fipq = 2033KN - Tension resistance

Detailed result for B4

Tension resistance check (EN 1993-1-8 — Tab. 3.4)

_ EBf.d _
Fipa = =555 = 2033 kN = Fiza= 93 kN
Where
k> = 0,90 — Factor

fus = 800,0MPa  — Ultimate tensile strength of the bolt

.
Il

5 353 mm? — Tensile stress area of the bolt

Yz = 1,25 — Safety factor

Punching resistance check (EN 1993-1-8 — Tab. 3.4)

B _ Ofmde L i _
pRd = - 3094 kN 2 Fizz= 93 kN
Where:
d- = 38 mm — The mean of the across points and across flats dimensions of the bolt head or the nut,
" whichever is smaller
f, = 15 mm — Plate thickness

fu= 3600MPa  — Ultimate strength

gz = 1,25 — Safety factor
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Shear resistance check (EN 1993-1-8 — Tab. 3.4)

,'.'i'- II-__.'-. wid

Fira = 557 1356 kN 2 Foza= 621 kN
Where:
By = 1,00 — Reduction factor for packing
oy = 0,60 — Reduction factor for shear stress
fus = 8000MPa  — Ultimate tensile strength of the bolt
A= 353 mm? — Gross cross-section area of the bolt
iz = 125 — Safety factor

Bearing resistance check (EN 1993-1-8 — Tab. 3.4)

Fora = H';i - 1313 kN 2 Fiza
Where:
b = ﬂm1(2.3%— 17 1_4*;—;— 17.235) =
e; 1 £
oy = ﬁ% 1,i£b=1}= 0,78
&; = 30 mm
> = 100 mm
dy = 26 mm
&1 = 110 mm
21 = 80 mm

fus = 800,0 MPa
fi = 3600 MPa

d= 24 mm
= 16 mm
raz = 1,25

Utilization in tension
Fi.ca

WF ne: B = 0,05 < 1,0
Where:
Figs = 93kN — Tensile force
Figa = 2033 KN — Tension resistance
EB,zs = 3094KkN  — Punching resistance

Utilization in shear

max(i—' fesi) =

- T Fou
Rd T TeRd

Where:
Forg = 621kN

047 =< 1,0

62,1 kN

— Factor for edge distance and bolt spacing
perpendicular to the direction of load transfer

— Factor for end distance and bolt spacing in direction of
load transfer

— Distance to the plate edge perpendicular to the shear
force

— Distance between bolts perpendicular to the shear
force

— Bolt hole diameter

— Distance to the plate edge in the direction of the shear
force

— Distance between bolts in the direction of the shear
force

— Ultimate tensile strength of the bolt
— Ultimate strength of the plate

— Nominal diameter of the fastener
— Thickness of the plate

— Safety factor

— Shear force (in decisive shear plane)
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F.zs = 1356KN  — Shear resistance
Fyrg = B2,1kN — Bearing force (for decisive plate)
Frrg = 131,3kKN - Bearing resistance

Interaction of tension and shear (EN 1993-1-8 — Tab. 3.4)

TEsTE = 049 < 10
Where:
Frrg = 621kN — Shear force (in decisive shear plane)
Fipa = 1358kKN  — Shear resistance
Firpg = 93KN — Tensile force
Fipg = 2033KN  — Tension resistance

Detailed result for B5

Tension resistance check (EN 1993-1-8 — Tab. 3.4)
Fia= 2% = 5033 kN 2 Fisa= 237 kN

k= 0,90 — Factor
fus = 800,0MPa  — Ultimate tensile strength of the bolt
A: = 353 mm? — Tensile stress area of the bolt

Pz = 1,25 — Safety factor

Punching resistance check (EN 1993-1-8 — Tab. 3.4)

B _ Ofmds L i _
pRd = = 3094 kN = Fzz= 237 kN
Where:
do = 38 mm — The mean of the across points and across flats dimensions of the bolt head or the nut,
" whichever is smaller
fp = 15mm — Plate thickness

fu= 3B00MPa  — Ultimate strength
Yz = 1,25 — Safety factor

Shear resistance check (EN 1993-1-8 — Tab. 3.4)

F _ B afed _
wRd ~ T - 1356 kN = Figg= 63,3 kN
Where:
By = 1,00 — Reduction factor for packing
&y = 0,60 — Reduction factor for shear stress

fus = 800,0MPa  — Ultimate tensile strength of the bolt

A= 353 mm? — Gross cross-section area of the bolt
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[FIF] StatiCa’
1,25 — Safety factor
Bearing resistance check (EN 1993-1-8 — Tab. 3.4)
Fora= 255 = 651 kN Frza= 633 kN
Where:
b= min(28— — 1.7, 1_4& 7.25)= 153 ~ Factor_for edge distgnce' and bolt spacing
o o perpendicular to the direction of load transfer
= (E’r_ Pl‘ 1 .-'ri )= 038 — Factor for end distance and bolt spacing in direction of
ey 3y 47 1 load transfer
e, = 30mm E)rDcigtance to the plate edge perpendicular to the shear
2= 100 mm f—ozztance between bolts perpendicular to the shear
dy = 26 mm — Bolt hole diameter
e, = 30 mm E)Eéigtance to the plate edge in the direction of the shear
= =mm — Distance between bolts in the direction of the shear
force
Jus = B00,0 MPa — Ultimate tensile strength of the bolt
Ju = 3600 MPa — Ultimate strength of the plate
d= 24 mm — Nominal diameter of the fastener
= 16 mm — Thickness of the plate
Yz = 1,25 — Safety factor
Utilization in tension
mrosy = 012 < 10
Where:
Figa = 23TEN — Tensile force
Figg = 2033 kN

— Tension resistance
EB,zs = 3094KkN  — Punching resistance
Utilization in shear

max(FE:EE)= 097 < 10
Where:
Figs = 633 kN — Shear force (in decisive shear plane)
F.zq = 13568KN - Shear resistance
Fyeg = 633kN
Fypa = 651kN

— Bearing force (for decisive plate)
F. 22
=

— Bearing resistance

Interaction of tension and shear (EN 1993-1-8 — Tab. 3.4)
Firs _

a | TR 055

Where:

<

1,0
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Frrg = 63,3 kN — Shear force (in decisive shear plane)
Firqs = 13586KN  — Shear resistance

Fipg = 23T EN — Tensile force

Figg = 2033KN  — Tension resistance

Detailed result for B6

Tension resistance check (EN 1993-1-8 — Tab. 3.4)

— B fiads _
Figa = —557°= 2033 kN = Fiza= 17,6 kN
Where:

k= 0,90 — Factor

fus = 800,0MPa  — Ultimate tensile strength of the bolt
A:; = 353 mm? — Tensile stress area of the bolt

Yz = 1,25 — Safety factor

Punching resistance check (EN 1993-1-8 — Tab. 3.4)

_ Ofmds L i _
B,

Rd — Tarz - 309,4 kN = Figa = 17,6 kN
Where:
d- = 38 mm — The mean of the across points and across flats dimensions of the bolt head or the nut,
" whichever is smaller
fp = 15mm — Plate thickness

fu= 3B00MPa  — Ultimate strength

Pz = 1,25 — Safety factor

Shear resistance check (EN 1993-1-8 — Tab. 3.4)

Fopa= 2755 = 1356 N = Fozs= 614 kN
Where:
£z = 1,00 — Reduction factor for packing
o = 0,60 — Reduction factor for shear stress
fus = 800,0MPa  — Ultimate tensile strength of the bolt
A= 353 mm? — Gross cross-section area of the bolt
Yaz = 1,25 — Safety factor

Bearing resistance check (EN 1993-1-8 — Tab. 3.4)
Frpa= “25% = 651 N = Frza= 614 kN

Where:
k= m_in(Z.Eli: - 17 1_443 - 17.25)= 153 ~ Factor_for edge dista_mce_and bolt spacing
el dy perpendicular to the direction of load transfer
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— Factor for end distance and bolt spacing in direction of

g oM 1 fu
@y = — . —.—.1)= 10,338
N I:3.:;!5.' 3dy 4 £ 7 load transfer
50 = 30 mm — Distance to the plate edge perpendicular to the shear
force
— — Distance between bolts perpendicular to the shear
Pz = 100 mm force Perp
dy = 26 mm — Bolt hole diameter
2 = 30 mm — Distance to the plate edge in the direction of the shear
force
1= =mm — Distance between bolts in the direction of the shear
: force
fus = 800,0 MPa — Ultimate tensile strength of the bolt
fu = 360.0MPa — Ultimate strength of the plate
d= 24 mm — Nominal diameter of the fastener
= 16 mm — Thickness of the plate
Yz = 1,25 — Safety factor
Utilization in tension
Firs —
WEF e B 0,09 = 10
Where:
Figg = 1TBEN — Tensile force

Fipa = 2033 kN — Tension resistance

EB,zs = 3094KkN  — Punching resistance

Utilization in shear

Fozi  Fizan
max(z= 22)= 094 < 10
Where:
Figs = 614kN — Shear force (in decisive shear plane)

Fl.py = 1356KkN  — Shear resistance

Fypa = 614EkN — Bearing force (for decisive plate)

Frgs = B51kN — Bearing resistance

Interaction of tension and shear (EN 1993-1-8 — Tab. 3.4)

Flozs Faze  _

Fo | AR 051 = 1,0
Where:
Fi.rqs = 614EkN — Shear force (in decisive shear plane)
Flirgs = 1358kN  — Shear resistance
Figg = 1T BEN — Tensile force

Fipg = 2033 KN — Tension resistance
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Detailed result for B7

Tension resistance check (EN 1993-1-8 — Tab. 3.4)

— B fiads _
Fira = —557°= 2033 kN 2 Fiza= 92 kN

k= 0,90 — Factor
fus = B800,0MPa  — Ultimate tensile strength of the bolt
A: = 353 mm? — Tensile stress area of the bolt

Yz = 1,25 — Safety factor

Punching resistance check (EN 1993-1-8 — Tab. 3.4)

_ Ofmds L i _
B,

Rd — Tarz - 3094 kN =2 F,gy = 9,2 kN
Where:
d- = 38 mm — The mean of the across points and across flats dimensions of the bolt head or the nut,
" whichever is smaller
fp = 15mm — Plate thickness

fu= 3B0,0MPa  — Ultimate strength

Pz = 1,25 — Safety factor

Shear resistance check (EN 1993-1-8 — Tab. 3.4)

Foaa= 225 = 4556 WN 2 Fra= 622 kN
Where:
£z = 1,00 — Reduction factor for packing
o = 0,60 — Reduction factor for shear stress
fus = 800,0MPa  — Ultimate tensile strength of the bolt
A= 353 mm? — Gross cross-section area of the bolt
naz = 1,25 — Safety factor

Bearing resistance check (EN 1993-1-8 — Tab. 3.4)

B omp fodt

Fyra = —— = 131,3 kN = Fyza= 62,2 kN
Where:
; . € 2 - i i
by = min(28= - 1.7, 1_43:'_ - 1.7.25)= 153 Factor for edge distance and bolt spacing
el dp perpendicular to the direction of load transfer
o= i & b l fi 1= 078 — Factor for end distance and bolt spacing in direction of
- 3y 3dy 4R ' load transfer
e = 30 mm ;)Ez;:tance to the plate edge perpendicular to the shear
— Distance between bolts perpendicular to the shear
Pz = 100 mm force Perp
dy = 26 mm — Bolt hole diameter
e = 110 mm — Distance to the plate edge in the direction of the shear

force
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1= 80mm f—oales}tance between bolts in the direction of the shear

fus = 800,0 MPa — Ultimate tensile strength of the bolt

fu = 360,0MPa — Ultimate strength of the plate

d= 24 mm — Nominal diameter of the fastener
= 16 mm — Thickness of the plate
nz = 1,25 — Safety factor

Utilization in tension
Fuica

W B = 0,06 = 1,0
Where:
Figg = 92kN — Tensile force
Feopg = 2033 kN — Tension resistance
Byra = 3094KN  — Punching resistance

Utilization in shear

max(F=:2E)= 047 < 10
Where:
Figs = 622EkN — Shear force (in decisive shear plane)
F.zg = 1356KN  — Shear resistance
Frpg = 622 kN — Bearing force (for decisive plate)
Frrs = 131,3KN - Bearing resistance

Interaction of tension and shear (EN 1993-1-8 — Tab. 3.4)

TEsFE = 049 < 10
Where:
Firps = 622N — Shear force (in decisive shear plane)
Fipa = 1358kN  — Shear resistance
Figg = 92 kN — Tensile force
Fipg = 2033KN  — Tension resistance

Detailed result for B8

Tension resistance check (EN 1993-1-8 — Tab. 3.4)
Fipa= "% = 5033 kN > Fazs= 199 kN
Where:
kx = 090 — Factor

fus= 800,0MPa  — Ultimate tensile strength of the bolt

A: = 353 mm* — Tensile stress area of the bolt
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nuz = 125

— Safety factor

StatiCa®

Punching resistance check (EN 1993-1-8 — Tab. 3.4)

B,

Rd — P

_ Ofmds L i _

Where:

dy = 38 mm

Ip = 15 mm

£
Ju

360,0 MPa

a2 = 1,25

309,4 kN =

Fipa =

19,9 kN

— The mean of the across points and across flats dimensions of the bolt head or the nut,

whichever is smaller
— Plate thickness

— Ultimate strength

— Safety factor

Shear resistance check (EN 1993-1-8 — Tab. 3.4)

Where:
B, = 1,00
o, = 0,60
fus = 800,0 MPa
A= 353 mm?
yaz = 1,25

1356 kN =

Fira =

63,1 kN

— Reduction factor for packing

— Reduction factor for shear stress

— Ultimate tensile strength of the bolt

— Gross cross-section area of the bolt

— Safety factor

Bearing resistance check (EN 1993-1-8 — Tab. 3.4)

Fypa= * KEML = 1313 kN = Fpzs=
Where:
k= m_in(Z.El:;i - 17 1_4*;—; - 17.25)=
e 1 A
oy = Ez%'-: Ii,fi 1)= 078
g; = 30 mm
2 = 100 mm
dp = 26 mm
;= 110 mm
1= 80mm
fup = 800,0 MPa
£.= 360,0 MPa
d= 24 mm
= 16 mm
e = 1,25

Utilization in tension

63,1 kN

— Factor for edge distance and bolt spacing
perpendicular to the direction of load transfer

— Factor for end distance and bolt spacing in direction of
load transfer

— Distance to the plate edge perpendicular to the shear
force

— Distance between bolts perpendicular to the shear
force

— Bolt hole diameter

— Distance to the plate edge in the direction of the shear
force

— Distance between bolts in the direction of the shear
force

— Ultimate tensile strength of the bolt
— Ultimate strength of the plate

— Nominal diameter of the fastener
— Thickness of the plate

— Safety factor
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F.ra _
TEF e Bone) 010 = 10
Where:
Firg = 19.9kN — Tensile force
Firg = 2033 kN — Tension resistance
Bprs = 3094kN - Punching resistance
Utilization in shear
max(F=:EE)= 048 < 1,0
Where:
Fiors = 63,1kN — Shear force (in decisive shear plane)
F.aq = 1356KkN - Shear resistance
Fyra = 63,1kN — Bearing force (for decisive plate)
Fyra = 131.3KN - Bearing resistance
Interaction of tension and shear (EN 1993-1-8 — Tab. 3.4)
FE- SE-= 054 < 10
Where:
F.za = B31kN  — Shear force (in decisive shear plane)
Fira = 135B8kN  — Shear resistance
Firps = 19.9kN — Tensile force
Fiaa = 2033kN - Tension resistance
Welds
Tw L Owed | &1 | OL T TL Ut Ut
1St ey mm] | mm] | 2°29S | (MPa] | [%] | (MPa] | [MPa] | [MPa] | [o] | o] | SRS
D3-w 2 Gesneden | 460 | 149 | g1 3539 |08 |-101 |111,2 | 1713 | 98,3 | 351 | OK
plaatl A
460 | 149 |LE1 |3559 |21 |813 | 51 |989 37,6 OK
k b L b 200,0 L 1 L
Gesneden 46,0 -
D3-w 4 plaatl N 149 | LE1 353,8 [ 0,7 | 55,1 164.4 117,0 | 98,3 | 42,8 | OK
:6’0 149 | LE1 354,7 [ 1,3 | 77,7 | 1957 |-40,5 |98,5|30,2 | OK
D4-w 4 Gesneden | 460 | 149 || g1 |3538 |07 |557 |163.4 | 1184 | 983|428 | OK
plaat2 A
46,0 -
N 149 | LE1 354,7 | 1,3 | 78,2 105.6 -40,7 | 98,5 30,1 | OK
Gesneden 46,0 -
D4-w 2 plaat2 A 149 LE1 353,9 | 0,8 | -10,7 112.4 170,6 | 98,3 | 35,2 | OK
400 1149 |LE1 3859 |21 |811 |2000 |50 989|376 0K
Ql'g;’l‘e”e Kl-w 1 460 [547 |LE1 [319,0 |00 | 89,0 |164,1 |658 |886 186 |OK
Algemene - -
plaatl K1-w 1 460 | 547 |LE1 3529 (0,0 |-81,4 157.0 | 121.0 98,0 | 10,5 | OK
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Ql'gstq‘e”e K1-w 3 460 |547 |LEl 3529 |00 |-11,7 | 1884 |-77.1 | 98,0175 | OK
Algemene |\, 3 460 |547 |LEl 3528 |00 |628 |- 458 980|164 | OK
plaatl 195,2
Algemene | 5, 5 460 | 236 |[LEl 3533 |03 |-486 |- 146 |981 32,3 | 0OK
plaatl 201,5
Ql'ggtTe”e D1-w 2 460 | 236 |LEl 3532 |03 |-56,1 | 2009 |-12,8 |98,1 350 | 0K
Algemene -
olaatl D1-w 4 460 |66 |LEL 3563 |24 (24 | 0, . |24l 990 774 OK
Ql'ggtTe”e D1-w 4 460 |66 |LEl 3559 |22 |73 |2051 |11,3 |989 753 |0K
Algemene |, | 5 460 | 236 |[LEl 3529 |00 |-51,0 |: 14,1 | 98,0 26,6 | OK
plaatl 201,1
Ql'g:tTe”e D2-w 2 460 | 236 |LEl 3529 |01 |-40,3 | 2021 | 11,3 |98,0 24,1 | OK
Algemene -
laatl D2-w 4 460 |66 |LEL 3539 |08 |24 |,0,, |68 98,3 | 72,5 | OK
S'g:g‘e”e D2-w 4 460 |66 |LE1 3542 |10 |-45 |2025 |286 |984754|0K
Algemene - -
laatl K2-w 1 450 |129 |LE1l 3528 |00 (1336 |(4c, |15, | 980 348 OK
S'g:g‘e”e K2-w 1 450 | 129 |LEl |2905 |00 |-106 | 1658 | 246 |80,7 283 | 0K
Algemene |\, 3 450 | 129 |[LE1l |2832 |00 |-108 |- 231 | 787|278 0K
plaatl 161,7
Algemene |\, 3 450 | 129 |LE1 |341,7 |00 | 1325 | 1299 | 94,9 | 34,9 | OK
plaatl 127,3
Design data

. BW cw‘Rd 0.90’
Material (] | [MPa] | [MPa]
S235 | 0,80 | 360,0 | 259,2
Symbol explanation
Tw Throat thickness a
L Length
Owed Equivalent stress
€pI Strain
oL Perpendicular stress
T Shear stress parallel to weld axis
TL Shear stress perpendicular to weld axis
Ut Utilization
Utc Weld capacity utilization
Bw Correlation factor EN 1993-1-8 — Tab. 4.1
OwRrd Equivalent stress resistance
0.9 0 Perpendicular stress resistance: 0.9*fu/yM2
A Fillet weld
Detailed result for D3-w 2 / Gesneden plaatl - 1
Weld resistance check (EN 1993-1-8 — CI. 4.5.3.2)

— y S y 3705 —

Gura = ful Bunn) = 3600 MPa > Tuwrzd = [017 3= )= 3539 MPa
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grra = 0.9/ e = 2592 MPa = ls /= 10,1 MPa
where:
fu= 3800MPa  — Ultimate strength
Be = 080 — Correlation factor EN 1993-1-8 — Tab. 4.1
Yz = 1,25 — Safety factor
Stress utilization
U= max(2£ . Z)= 098 < 1,0
Where:
owEd = 35389 MFa  — Maximum normal stress transverse to the axis of the weld
Owrs = 300MFa  — Equivalent stress resistance
g1 | = -10,1 MPa — Normal stress perpendicular to the throat
g1 rs = 2582MPa - Perpendicular stress resistance
Detailed result for D3-w 2 / Gesneden plaatl - 2
Weld resistance check (EN 1993-1-8 — Cl. 4.5.3.2)
Guza = fullBunn)= 3600 MPa = Owsza= [0l =30+ "= 3559 Mpa
orra = 0.9fu /e = 2592 MPa 2 s l= 813 MPa
where:
fu= 3800MPa  — Ultimate strength
L= 080 — Correlation factor EN 1993-1-8 — Tab. 4.1
Faz = 1,25 — Safety factor
Stress utilization
U= max(2£ . Z)= 099 < 1,0
Where:
owEd = 3558 MFa - Maximum normal stress transverse to the axis of the weld
owrs = 3E00MFa  — Equivalent stress resistance
lgi 1= 81,3 MPa — Normal stress perpendicular to the throat
g1 rs = 2582MPa - Perpendicular stress resistance
Detailed result for D3-w 4 / Gesneden plaatl - 1
Weld resistance check (EN 1993-1-8 — Cl. 4.5.3.2)
Guza = fullBunn)= 3600 MPa > Owsa= [0l =30+ 1= 3538 Mpa

Orra = 0.90u /e = 250,2 MPa 2 ls l= 551 MPa
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where:
fu= 3B00MPa  — Ultimate strength
Le = 080 — Correlation factor EN 1993-1-8 — Tab. 4.1
Mz = 1,25 — Safety factor
Stress utilization
V=max(Z£: 2= 098 < 1,0
Where:
owed = 353, 8MPa  — Maximum normal stress transverse to the axis of the weld
owrs = 360,0MPa  — Equivalent stress resistance
.| = 55,1 MPa — Normal stress perpendicular to the throat
Trrs = 258 2MPa - Perpendicular stress resistance
Detailed result for D3-w 4 / Gesneden plaatl - 2
Weld resistance check (EN 1993-1-8 — CI. 4.5.3.2)
Gurd = ful(Bua) = 360,0 MPa = TwEd = [o1 + 3(rf + )" = 354,7 MPa
oLz = 0.9f/ne = 2502 MPa 2 loil= 77,7 MPa
where:
fu= 3B00MPa  — Ultimate strength
Le = 080 — Correlation factor EN 1993-1-8 — Tab. 4.1
gz = 1,25 — Safety factor
Stress utilization
Vi=max(Z£: 2= 099 < 1,0
Where:
owed = 3547 MPa  — Maximum normal stress transverse to the axis of the weld
owrs = 360,0MPa  — Equivalent stress resistance
g | = 77.7 MPa — Normal stress perpendicular to the throat
Grrs = 2592MPa  — Perpendicular stress resistance
Detailed result for D4-w 4 / Gesneden plaat2 - 1
Weld resistance check (EN 1993-1-8 — CI. 4.5.3.2)
Ourd = ful(Butne) = 360,0 MPa > Owza=[01=3(L= )" = 3538 MPa
oira = 0.9fu/ e = 2502 MPa = ls.l= 557 MPa

where:
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fu= 3800MPa  — Ultimate strength

Be = 080 — Correlation factor EN 1993-1-8 — Tab. 4.1

Yaz = 1,25 — Safety factor

Stress utilization

U=max(3Ei )= 098 s 10
Where:
Oyzs = 3538 MPa  — Maximum normal stress transverse to the axis of the weld
oyms = 3600 MPa  — Equivalent stress resistance
|z | = 55,7 MPa — Normal stress perpendicular to the throat
g1 rs = 2582MPa - Perpendicular stress resistance

Detailed result for D4-w 4 / Gesneden plaat2 - 2

Weld resistance check (EN 1993-1-8 — Cl. 4.5.3.2)

Gura = ful(Burrn) = 360,0 MPa > Owza = [61-30~ )= 3547 wMPa
oLra = 0.94 e = 2502 MPa = ls.l= 782 MPa
where:
fu= 360,0MPa - Ultimate strength
Be = 080 — Correlation factor EN 1993-1-8 — Tab. 4.1
Yz = 1,25 — Safety factor

Stress utilization

U= max(7£; )= 099 < 1,0
Where:
Oyzs = 35947 MPa  — Maximum normal stress transverse to the axis of the weld
owrd = 360,0MFa  — Equivalent stress resistance
g | = 782 MPa — Normal stress perpendicular to the throat
g1 rs = 2582MPa - Perpendicular stress resistance

Detailed result for D4-w 2 / Gesneden plaat2 - 1

Weld resistance check (EN 1993-1-8 — Cl. 4.5.3.2)

Gurd = ful(Buvan) = 3600 MPa = Owza = [01 7311+ )= 3539 MPa
Oira = 0.9fu/ ez = 2592 MPa = la.l= 10,7 MPa
where:

fu= 3B00MPa  — Ultimate strength
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B. = 080

ez = 125

Stress utilization
U= max(2; By =

Where:
Gwra = 353,9 MPa
Gwrd = 360,0 MPa
o, | = -10,7 MPa

gL rs = 2582 MPa

— Correlation factor EN 1993-1-8 — Tab. 4.1

— Safety factor

098 = 10

— Maximum normal stress transverse to the axis of the weld
— Equivalent stress resistance
— Normal stress perpendicular to the throat

— Perpendicular stress resistance

Detailed result for D4-w 2 / Gesneden plaat2 - 2

Weld resistance check (EN 1993-1-8 — Cl. 4.5.3.2)

Guza = ful(Butan) = 3600 MPa > Tuwrzd= [017 3~ )] = 3559 MPa
grra = 0.9fu/yan = 2502 MPa = le.l= 811 MPa
where:
fu= 380,0MPa  — Ultimate strength
B = 080 — Correlation factor EN 1993-1-8 — Tab. 4.1
Tz = 1,25 — Safety factor
Stress utilization
U= max(7£: 2= 099 < 1,0
Where:
Gwza = 33589 MPa - Maximum normal stress transverse to the axis of the weld
Oyzs = 3600MPa  — Equivalent stress resistance
oy | = 81,1 MPa — Normal stress perpendicular to the throat
grrs = 258 2MPa - Perpendicular stress resistance
Detailed result for Algemene plaatl /K1-w1-1
Weld resistance check (EN 1993-1-8 — Cl. 4.5.3.2)
Guza = ful(Butan) = 3600 MPa > Tuwrzd = [017 30~ )= 31090 MPa
orra = 0.9fu/ e = 2592 MPa 2= lo.l= 890 MPa
where:

fu= 3B00MPa  — Ultimate strength

B = 080 — Correlation factor EN 1993-1-8 — Tab. 4.1



Project: Amsterdam industrial

Project no: 20239010 ——— StatiCa’
Author: Dave the Engineer
nz = 1,25 — Safety factor
Stress utilization
U= max(Z£ . 2= 089 < 1,0
Where:
oyzg = 3180MPa  — Maximum normal stress transverse to the axis of the weld
owrs = 360,0MPa  — Equivalent stress resistance
|y | = 88,0 MPa — Normal stress perpendicular to the throat
grrs = 258 2MPa - Perpendicular stress resistance
Detailed result for Algemene plaatl / K1-w 1 -1
Weld resistance check (EN 1993-1-8 — CI. 4.5.3.2)
Gora = ful(Butanm) = 360,0 MPa > Tuzd = [017 30~ )= 3529 MPa
oira = 0.9/ = 2502 MPa = ls.l= 814 MPa
where:
fu= 3B0,0MPa  — Ultimate strength
Le = 080 — Correlation factor EN 1993-1-8 — Tab. 4.1
Tz = 1,25 — Safety factor
Stress utilization
U= max(Z£ . 2= 098 < 1,0
Where:
owed = 3528MPa  — Maximum normal stress transverse to the axis of the weld
owrs = 360,0MPa  — Equivalent stress resistance
oy | = -81,4 MPa — Normal stress perpendicular to the throat
gLrs = 2582MFa - Perpendicular stress resistance
Detailed result for Algemene plaatl / K1-w 3 -1
Weld resistance check (EN 1993-1-8 — CI. 4.5.3.2)
Gora = ful(Butanm) = 3600 MPa > Tuzd = [017 30~ )] = 3529 wMPa
oira = 0.9f /e = 2592 MPa 2 ls.l= 11,7 MPa
where:

fu= 3B00MPa  — Ultimate strength
Le = 080 — Correlation factor EN 1993-1-8 — Tab. 4.1
Tz = 1,25 — Safety factor
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Stress utilization
Ui=max(Z£ . 2= 098 < 1,0
Where:
Owrd = 3528MPa  — Maximum normal stress transverse to the axis of the weld
owrd = 360,0MPa  — Equivalent stress resistance
lz. = -11,7 MPa — Normal stress perpendicular to the throat
grrs = 2582MPa - Perpendicular stress resistance
Detailed result for Algemene plaatl/K1-w 3 -1
Weld resistance check (EN 1993-1-8 — CI. 4.5.3.2)
Turd = ful(Bunnz) = 360,0 MPa = PwEd T [0 + 3(x] + rr)]‘*-: = 352,8 MPa
o1ra = 0.9/ = 2592 MPa 2 lsil= 628 MPa
where:
fu= 3680,0MPa - Ultimate strength
By =080 — Correlation factor EN 1993-1-8 — Tab. 4.1
Pz = 1,25 — Safety factor
Stress utilization
U= max(Z£ 2= 098 < 1,0
Where:
gyEgd = 3528MFa  — Maximum normal stress transverse to the axis of the weld
oywrd = 360,0MPa  — Equivalent stress resistance
|z | = 62.8 MPa — Normal stress perpendicular to the throat
g1rs = 2582MPa - Perpendicular stress resistance
Detailed result for Algemene plaatl/D1-w 2 -1
Weld resistance check (EN 1993-1-8 — CI. 4.5.3.2)
Guza = ful(Burrn) = 3600 MPa > Owzd = [0173(L= "= 3533 MPa
oipa = 094 = 2502 MPa 2 lol= 486 MPa
where:
fu= 36B00MPa  — Ultimate strength
By =080 — Correlation factor EN 1993-1-8 — Tab. 4.1
Mz = 1,25 — Safety factor

Stress utilization
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U=max(Z2 £)= 098 < 1,0
Where:
OyEg = 353 3MPa  — Maximum normal stress transverse to the axis of the weld
owrd = 360,0MPa  — Equivalent stress resistance
. | = -486 MPa — Normal stress perpendicular to the throat
grrs = 2582MPa - Perpendicular stress resistance

Detailed result for Algemene plaatl/D1-w 2 -1

Weld resistance check (EN 1993-1-8 — CI. 4.5.3.2)

Guza = filBunn)= 3600 MPa > Owza = [01 73T )= 3532 wmpa
gLea = 0.94 ma = 2502 MPa = loll= 561 MPa
where:
fu= 36B00MPa  — Ultimate strength
By =080 — Correlation factor EN 1993-1-8 — Tab. 4.1
Tz = 1,25 — Safety factor

Stress utilization

U= max(2£ . 2= 098 < 1,0
Where:
OyEg = 3532MPa — Maximum normal stress transverse to the axis of the weld
owrd = 360,0MPa  — Equivalent stress resistance
. | = -56,1 MPa — Normal stress perpendicular to the throat
grre = 2582MPa - Perpendicular stress resistance

Detailed result for Algemene plaatl/D1-w 4 -1

Weld resistance check (EN 1993-1-8 — Cl. 4.5.3.2)

Guza = fillBaran)= 3600 MPa > Owza= [0 3(I= )= 3563 wpa
orra = 0.9fu/na = 2592 MPa = lo.l= 24 MPa
where:
fu= 36B00MPa  — Ultimate strength
By =080 — Correlation factor EN 1993-1-8 — Tab. 4.1
Yaz = 1,25 — Safety factor

Stress utilization

L= ma:-:{::“—'ff :
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Where:

Oyweq = 356, 2MPa  — Maximum normal stress transverse to the axis of the weld

owrs = 3600MPa  — Equivalent stress resistance

o 1= 2,4 MPa — Normal stress perpendicular to the throat

grrs = 258 2MPa - Perpendicular stress resistance

Detailed result for Algemene plaatl /D1-w 4 -1

Weld resistance check (EN 1993-1-8 — CI. 4.5.3.2)

Gora = ful(Butanm) = 360,0 MPa > Owrd = [01730I~ )= 3559 MPa
oLz = 0.94 ' ha = 2592 MPa = loil= 7,3 MPa
where:
fu= 3B00MPa  — Ultimate strength
B = 080 — Correlation factor EN 1993-1-8 — Tab. 4.1
Yz = 1,25 — Safety factor

Stress utilization

Ui=max(Z2 . F0)= 099 < 1,0
Where:
Oweq = 3552MPa  — Maximum normal stress transverse to the axis of the weld
Oyzs = 3800MPa  — Equivalent stress resistance
o 1= 7.3 MPa — Normal stress perpendicular to the throat
grrs = 258 2MPa - Perpendicular stress resistance

Detailed result for Algemene plaatl/D2-w 2 - 1

Weld resistance check (EN 1993-1-8 — Cl. 4.5.3.2)

Gora = ful(Butanm) = 360,0 MPa > Owrda = [01730I~ )= 3509 MPa
oLra = 0.94 /e = 25902 MPa = le.l= 51,0 MPa
where:
fu= 3B00MPa  — Ultimate strength
B = 080 — Correlation factor EN 1993-1-8 — Tab. 4.1
Yz = 1,25 — Safety factor

Stress utilization
Ui=max(zE . Z)= 098 < 1,0
Where:
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Oyrs = 35289 MPa  — Maximum normal stress transverse to the axis of the weld
Owrs = 3E00MFa  — Equivalent stress resistance

lgi | = -51,0 MPa — Normal stress perpendicular to the throat

Trrs = 2582MPa - Perpendicular stress resistance

Detailed result for Algemene plaatl/D2-w 2 - 1

Weld resistance check (EN 1993-1-8 — CI. 4.5.3.2)

Guza = fullBuran)= 3600 MPa 2 Owra= [0173(i= )= 359 pa
oLaa = 0.94 na = 2592 MPa = ls.l= 40,3 MPa
where:
fu= 36B00MPa  — Ultimate strength
Be = 080 — Correlation factor EN 1993-1-8 — Tab. 4.1
Faz = 1,25 — Safety factor

Stress utilization

U= max(2£; )= 098 < 1,0
Where:
Oyzs = 3528 MPa  — Maximum normal stress transverse to the axis of the weld
owrs = 300MFa  — Equivalent stress resistance
lgi | = -40,3 MPa — Normal stress perpendicular to the throat
Trrs = 2582MPa - Perpendicular stress resistance

Detailed result for Algemene plaatl/D2-w 4 -1

Weld resistance check (EN 1993-1-8 — Cl. 4.5.3.2)

Turd = ful(Bunn) = 360,0 MPa = PwEd = [of + 3(f + l'ﬁ)]':':_ = 3539 MPa
oi2a = 0.9f /0 = 2502 MPa = lo.l= 24 MPa
where:
fu= 36B00MPa  — Ultimate strength
Be = 080 — Correlation factor EN 1993-1-8 — Tab. 4.1
Faz = 1,25 — Safety factor

Stress utilization
Up=max(22 . 2ly= (98 < 1,0

Where:

Oyzs = 3538 MPa  — Maximum normal stress transverse to the axis of the weld
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owrd = 3600MFa - Equivalent stress resistance
oyl = 2,4 MPa — Normal stress perpendicular to the throat
TLrs = 259,2MPa  — Perpendicular stress resistance
Detailed result for Algemene plaatl/D2-w 4 - 1
Weld resistance check (EN 1993-1-8 — CI. 4.5.3.2)
Curd = ful(Burn) = 360,0 MPa = DuwEd = [of + 3(zf + )" = 354,2 MPa
oira = 0.9fu/ar = 2592 MPa 2 s l= 45 MPa
where:
fu= 360,0MPa - Ultimate strength
Be = 080 — Correlation factor EN 1993-1-8 — Tab. 4.1
naz = 1,25 — Safety factor
Stress utilization
U= max(22 . Z)= 098 < 1,0
Where:
owed = 3542MPa  — Maximum normal stress transverse to the axis of the weld
owrd = 3600MFa - Equivalent stress resistance
oy | = -45MPa — Normal stress perpendicular to the throat
TLrs = 259,2MPa  — Perpendicular stress resistance
Detailed result for Algemene plaatl / K2-w 1 -1
Weld resistance check (EN 1993-1-8 — Cl. 4.5.3.2)
Gura = ful Butan) = 3600 MPa > Owza = [01=301 = )" = 3508 MPa
Grra = 0.9/ = 259,2 MPa = lg.|= 133,6 MPa
where:
fu= 3B00MPa  — Ultimate strength
Be = 080 — Correlation factor EN 1993-1-8 — Tab. 4.1
naz = 1,25 — Safety factor
Stress utilization
U= max(Z£; )= 098 < 1,0
Where:
owed = 3528MPa  — Maximum normal stress transverse to the axis of the weld

owrd = 3600MFa - Equivalent stress resistance
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g | = 133,6 MPa — Normal stress perpendicular to the throat
grrs = 258 2MPa - Perpendicular stress resistance
Detailed result for Algemene plaatl / K2-w 1 -1
Weld resistance check (EN 1993-1-8 — CI. 4.5.3.2)
g = ful (Buyan) = 3600 MPa > Owza = [017 30117 5)"°= 2905 MPa
orra = 0.90 /e = 2592 MPa 2 ls.l= 106 MPa
where:
fu= 380,0MPa  — Ultimate strength
B = 080 — Correlation factor EN 1993-1-8 — Tab. 4.1
Tz = 1,25 — Safety factor
Stress utilization
U= max(Z£ . 2= 081 < 1,0
Where:
oweq = 2905MPa  — Maximum normal stress transverse to the axis of the weld
owrs = 360,0MPa  — Equivalent stress resistance
gy | = -10,6 MPa — Normal stress perpendicular to the throat
gLrs = 2582MFa - Perpendicular stress resistance
Detailed result for Algemene plaatl / K2-w 3 -1
Weld resistance check (EN 1993-1-8 — Cl. 4.5.3.2)
Gurg = ful (Burann) = 360,0 MPa > Tuwrzd = [017 3= )= 2832 MPa
grra = 0.9 /e = 2592 MPa = ls.l= 10,8 MPa
where:
fu= 380,0MPa  — Ultimate strength
B = 080 — Correlation factor EN 1993-1-8 — Tab. 4.1
Tz = 1,25 — Safety factor
Stress utilization
V=max(ZE£ 2= 079 < 1,0
Where:
Oweq = 283 2MPa  — Maximum normal stress transverse to the axis of the weld
owrs = 360,0MPa  — Equivalent stress resistance

g1 | = -10,8 MPa — Normal stress perpendicular to the throat
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grrs = 258 2MPa - Perpendicular stress resistance
Detailed result for Algemene plaatl/K2-w 3 -1
Weld resistance check (EN 1993-1-8 — CI. 4.5.3.2)
Oura = ful(Butan) = 3600 MPa > Owra= [0l 73 I = 3417 wmpa

grra = 0.9/ /e = 2592 MPa = ls.l= 1325 MPa

where:

fu= 3600MPa - Ultimate strength

Le = 080 — Correlation factor EN 1993-1-8 — Tab. 4.1
Mz = 125 — Safety factor
Stress utilization
Vi=max(Z£: 2= 095 < 1,0

Where:

owed = 3417 MPa  — Maximum normal stress transverse to the axis of the weld

owrs = 360,0MPa  — Equivalent stress resistance
. | = 1325 MPa — Normal stress perpendicular to the throat

TLrs = 2589 2MPa - Perpendicular stress resistance

Buckling

Buckling analysis was not calculated.

Cost estimation

Steel
Total weight Unit cost Cost
Steel grade
J [k] [€/k] [€]
S 235 40,04 2,00 80,09
Bolts
Total weight Unit cost Cost
Bolt assembl
Y [kg] [€/kg] [€]
M24 8.8 4,42 5,00 22,10
Welds
Weld type Throat thickness | Leg size | Total weight | Unit cost Cost
[mm] [mm] [ka] [€/kg] [€]
Double fillet | 6,0 8,5 1,30 40,00 52,12
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| Filletrear | 5,0 | 7.1 | 0,10 | 40,00 | 4,08
Hole drilling
Bolt assembly cost | Percentage of bolt assembly cost Cost
[€] [%] [€]
22,10 30,0 6,63
Cost summary
Cost estimation Cost
summary [€]
Total estimated cost 165,02
Bill of material
Manufacturing operations
Name Pleiies Shape Nr. il Lemgin Bolts | Nr.
[mm] [mm] [mm]
Algemene P15,0x550,0-510,0 (S 1 M24 8
plaatl 235) + + 8.8
+ +
Gesneden P16,0x320,0-160,0 (S + # Double fillet: a = M24
1 300,0 4
plaatl 235) 4 4 6,0 8.8
Gesneden P16,0x320,0-160,0 (S ¥ Double fillet: a = M24
1 300,0 4
plaat2 235) 4 & 6,0 8.8
CuUT1 Fillet: a=6,0 2200,0
CUT3
CUT4
CUT5 Fillet: a=16,0 605,4
CUT6 Fillet: a=6,0 605,4
CUT7
CuUT8 Fillet: a=5,0 520,0
Welds

Type Material

Throat thickness | Leg size | Length
[mm] [mm] [mm]

Double fillet | S 235

6,0 8,5 600,0

Fillet S 235

6,0 8,5 3410,8
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| Fillet |S235 |50 | 7.1 | 520,0 |
Bolts
Name Eilp g I Count
[mm]
M24 8.8 31 8
Drawing

Algemene plaatl

P15,0x510-550 (S 235)
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Gesneden plaatl

P16,0x160-320 (S 235)
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Gesneden plaat2
P16,0x160-320 (S 235)
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Iltem Value | Unit Reference
Safety factor ymo 1,00 |- EN 1993-1-1: 6.1
Safety factor ymu 1,00 |- EN 1993-1-1: 6.1
Safety factor ymz 125 |- EN 1993-1-1: 6.1
Safety factor yms 125 |- EN 1993-1-8: 2.2
Safety factor yc 150 |- EN 1992-1-1:2.4.2.4
Safety factor yinst 1,20 |- EN 1992-4: Table 4.1
Joint coefficient Bj 0,67 |- EN 1993-1-8: 6.2.5
Effective area - influence of mesh size | 0,10 | -
Friction coefficient - concrete 0,25 |- EN 1993-1-8
Friction coefficient in slip-resistance 0,30 |- EN 1993-1-8 tab 3.7
Limit plastic strain 0,05 |- EN 1993-1-5
Detailing No
Distance between bolts [d] 2,20 |- EN 1993-1-8: tab 3.3
Distance between bolts and edge [d] | 1,20 | - EN 1993-1-8: tab 3.3
Concrete breakout resistance check Both EN 1992-4: 7.2.1.4 and 7.2.2.5
Use calculated ab in bearing check. Yes EN 1993-1-8: tab 3.4
Cracked concrete Yes EN 1992-4
Local deformation check No CIDECTDG 1,3-11
Local deformation limit 0,03 |- CIDECTDG1,3-1.1
Geometrical nonlinearity (GMNA) Yes Analysis with large deformations for hollow section joints
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| Braced system 'No | | EN 1993-1-8: 5.2.2.5




