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‘Epyo: Xtéyaotpo ynuédov Nedmoing Aacifiov Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL
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‘Epyo: Xtéyaotpo ynuédov Nedmoing Aacifiov Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL
2 Texvikn €k0eom

H mopovca teyvikn ékBeon apopd TNV aviivor Kot Sl0cTOCIOAGYNOT] TOV GUVOEGEMV UETOAALKOD
oTeyGoTpoL TO 0moiov OTNPILETOL GE VTOGTLAMMUO KUKAIKNG OOTOUNG OTAMGUEVOL oKVPodépatoc. Ot

OULVOEGELG OTTOIEC S1OOTOGIOAOYNONKAY EVal O1 TAPAKAT®:

- Xovdeon Quyoudtev ent HETOAAKOD KUKAKOD daKTLUAIOL ToToBeTOOIEVO g VToGTVAMUN O/Z
- X0vdeon avinpidag enl LETOAAIKOD KUKAIKOD dokTuAIOL ToToBgTOVEVO GE VTTOooTVA®MO O/Z

- Xovdeon avinpidag eni Luympotog

Hopoakdte eppaviCovral ot BEGEIC TOV GVVIECEMY EML TOL HOONUATIKOD TPOGOUOIDUATOG,

O1 ev AOym ovvdécelg dev pumopovv va dactoctoroynBolv pe cuviOn epyaieio. H wbwontepotnta tov
oLVOEcEMV eVTOTILETOL GTO YEYOVOG OTL VIAPYEL GLVIVOGTIKY KAUTOTOVNOT (Tapamdve amd €va GTotyEln) og
petaAlikd daxtolo. H évtaon tov petaAiikod daktuAiov dev pmopel va mpooeyylotel pe v Bewpia Tov
Bpayxéwg «tov» Omwg ovtny meprypdostan otov EN1993-1-8. Qg ek tovtov, Kpiveton oxodmun 1
Sl0OTOGIOAOYNOT TOV GUVOEGEMV |LE TETEPAGUEVO, OTOXEID. ZVVINPNTIKAGC, OTNV Ol06TAGIOAOYNGT £XOVV

ayvonOei ot TopakdT® evvoikol unyavicuol:

- Ot dvvapelg SlEMPAVELNG/ AVTIOTOONG TOV CKUPOOELOTOC
- O avtiotoon TV SWTUNTIKOV AA®V ToV ££00POAILOVY TNV HETAPOPA TMV SOTUNTIK®Y SVVALE®V

07O TO PHETOAALKO S0y TLAISL 6TO VTooTOAMU O/X.
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‘Epyo: Xtéyaotpo ynuédov Nedmoing Aacifiov Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

Ta evtoatikd peyéon d106Tac10A0YNoTG KATA amOAVTN T VoL TO TOPOKATO:
ANTHPIAA

A&ovikn =170 KN

ZYT'OMATA
A&ovikn =170 kN
AtdTunon =30kN
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

3 Zuy®wpata T VTTOGTUAW®LATOC

3.1 Tewpetpla
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

3.2 Amotedéopata avaivotC & S1actacloAoynong - Ev8siktika oxédia
ETUEPOVG OTOLXELWV

Project data

Project name
Project number

Author

Description

Date 5/9/2016
Design code EN
Material

Steel S 235
Concrete C25/30

Project item Connecting plates2

Design

Name Connecting plates2

Description

Analysis Stress, strain/ simplified loading

Beams and columns

Cross- B- Y- a- Offset | Offset | Offset Forces X
Name section Direction Pitch Rotation ex ey ez in [mm]
[°] [°] [°] [mm] [mm] [mm]
32 - -
C CHS600.15 1.0 -90.0 0.0 0 0 0 Position | 0
33-
B1 W360x140 0.0 -6.5 0.0 0 0 15 Bolts 363
33-
B2 W360x140 45.0 -6.5 0.0 0 0 10 Bolts 373
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov

Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

Cross-sections

Name Material
32 - CHS600,15 S 235
33 - lw360x140 S 235
Cross-sections
Name Material Drawing
32 - CHS600,15 S 235
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov

Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

z
3 —=
33 - Iw360x140 S 235
R
Bolts
Diameter fu Gross area
Name | Bolt assembly [mm] [MPa] [mm?]
M20 8.8 | M20 8.8 20 800.0 | 314

Load effects (equilibrium not required)

N V Vz Mx M Mz
NEGIE WEMEET | pe [kl)\ll] [kN] | [kNm] [kN)r/n] [kNm]
LE1 Bl 170.0 | 0.0 | -30.0 | 0.0 0.0 0.0
B2 170.0 | 0.0 |-30.0 | 0.0 0.0 0.0
Check
Summary
Name Value Status

Analysis 100.0% OK

Plates 0.1 <5.0% OK

Bolts 71.4<100% | OK
Welds 98.3 < 100% OK

Buckling Not calculated

GMNA Calculated

Plates

Thickness O&d €p| OCEd

Name [mm] Loads [MPa] | [%] | [MPa] Status
C 15.0 LE1 235.3 | 0.1 | 0.0 OK
B1-tfl1 | 20.0 LE1 10.7 [0.0 | 0.0 OK
B1-bfl 1 | 20.0 LE1 28.7 /0.0 | 0.0 OK
Bil-w1l | 20.0 LE1 1439 (0.0 | 6.2 OK
B2-tfl1 | 20.0 LE1 7.5 0.0 | 0.0 OK
B2-bfl 1 | 20.0 LE1 28.8 | 0.0 | 0.0 OK
B2-w 1 | 20.0 LE1 133.2 |00 | 7.6 OK
SP1 20.0 LE1 206.8 | 0.0 | 7.4 OK
SP2 20.0 LE1 235.1 | 0.0 | 20.7 OK
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov

Design data
Material fy | &m
[MPa] | [%]
S 235 235.0 | 5.0

Strain check, LE1

Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

[%]
150%

100%
{5.00)

0.1 == guy,
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

[MPa]

2350
225

200

175

170.0 150
125
100
75

50

25

Equivalent stress, LE1

Bolts
Fted V Ut; | Fora | Uts | Ut
Name | Loads IkN] | kN | [96] | [KN] | [%] | [o] Status
Bl LE1 4.9 51.7 | 3.4 218.2 | 54.9 | 57.4 | OK
-ﬁ B2 LE1 7.5 56.8 | 5.3 218.2 | 60.4 | 64.2 | OK
_|1 B3 LE1 6.4 64.1 | 45 218.2 | 68.2 | 71.4 | OK
B4 LE1 13.8 | 55.6 | 9.8 218.2 [ 59.1 | 66.1 | OK
-ﬁ B5 LE1 14.7 | 57.1 | 10.4 | 218.2 | 60.7 | 68.2 | OK
_'«1 B6 LE1 15.1 | 59.9 | 10.7 | 218.2 | 63.7 | 71.3 | OK
Design data
Name Fird | Bprd | Furd

[KN] | [kN] | [KN]

M208.8-1 | 141.1 | 342.0 | 94.1

Detailed result for B3

Tension resistance check (EN 1993-1-8 tab 3.4)
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‘Epyo: Xtéyaotpo ynuédov Nedmoing Aacifiov

[
£
L

= 0.90

fiz = 800.0 MPa

141.1 kN

— Factor

> F =

Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

6.4 kN

— Ultimate tensile strength of the bolt

6.4 kN

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

64.1 kN

64.1 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

A: = 245 mm? — Tensile stress area of the bolt
Yaz = 125 — Safety factor
Punching resistance check (EN 1993-1-8 tab 3.4)
Bopa = —fh= 5450 kN 2 R
where:
dp = 32mm the nut, whichever is smaller
I, = 20 mm — Thickness
fu= 280.0MPa  — Ultimate strength
Yaz = 1.25 — Safety factor
Shear resistance check (EN 1993-1-8 tab 3.4)
Foaa= 25 = g4 w2 7=
where
By =100 — Reducing factor
g, = 0.60 — Reducing factor
fur = 8000MPa - Ultimate tensile strength of the bolt
A= 245 mm? — Tensile stress area of the bolt
Yaz = 125 — Safety factor
Bearing resistance check (EN 1993-1-8 tab 3.4)
Fora= "% = 5180 kN 2 V=
where
b = ﬂun(E_SZ—z— 17,1422 - 17.25
.. m;m 1
oy = m_ul(E: id; I .1)= 076
g; = 50 mm
Pz = 70 mm
dy = 22 mm
g, = 50 mm
1= = mm
fus = 800.0 MPa
fu = 360.0MPa
= 20 mm

— Nominal diameter of the fastener
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‘Epyo: Xtéyaotpo ynuédov Nedmoing Aacifiov Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

i= 20 mm — Thickness of the plate
nz = 125 — Safety factor
Interaction of tension and shear (EN 1993-1-8 tab 3.4)
L'r..: = i j: - itf-k = 714 %

Utilization in tension

- Firs _

U= e = 45 %
Utilization in shear

U= —==_——= 82 %

min(F, gs i F pa)

Welds (Plastic redistribution)

ltem | Edge Tf][[]oat Length || s | Owed | €t [ O Ti TL Ut | Ul | ootus
9 [mrﬁ] [mm] [MPa] | [%] | [MPa] | [MPa] | [MPa] | [%] | [%]
C-arc -
36 SP1 | 455\ 240 LE1 3529 | 0.1 [94.8 185.9 63.1 98.0 | 28.1 | OK
455n 240 LE1 353.6 | 0.6 | 144.1 '1094 '1510 98.2 | 57.4 | OK
C-arc -
42 SP2 | 46.0M 240 LE1 352.8 | 0.0 | 62.1 199.2 22.5 98.0 | 31.8 | OK
46.0n 240 LE1 353.7 | 0.6 | 148.5 '1095 '1495 98.3 | 65.9 | OK
Design data
Bw | Owrd | 0.9 0
[-] | [MPa] | [MPa]
S 235 | 0.80 | 360.0 | 259.2
Detailed result for C-arc 42 SP2
Weld resistance check (EN 1993-1-8 4.5.3.2)
Gupd = ful(Buire) = 3600 MPa = Gwza = [01 7 3(1I~ fr}]»-:= 353.7 MPa
g1ra = 09/ = 2502 MPa = lo.l= 1485 MPa
where:
fu= 360.0MPa  — Ultimate strength
£ = 020 — appropriate correlation factor taken from Table 4.1

Yaz = 1.25 — Safety factor
Stress utilization

Ur=max(35: 21)= 983 %
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov

Buckling

Buckling analysis was not calculated.

Bill of material

Manufacturing operations

Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

Plates Welds | Length
Name [mm] Shape Nr. [mm] [mm] Bolts | Nr.
&
SP1 P20.0x111.2-240.0 (S 235) & 1 M208.8 | 3
&
i)
SP2 P20.0x121.0-240.0 (S 235) 32 1 M208.8 | 3
A
CuUT1
CuT2
Welds
. Throat thickness | Leg size | Length
Type Material [mm] [mm] [mm]
Double fillet | S 235 5.5 7.8 240.0
Double fillet | S 235 6.0 8.5 240.0
Bolts
Name Eilp i Count
[mm]
M20 8.8 40 6
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‘Epyo: Xtéyaotpo ynuédov Nedmoing Aacifiov Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

Drawing
SP1

P20.0x240-111 (S 235)
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‘Epyo: Xtéyaotpo ynuédov Nedmoing Aacifiov Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

B1, Iw360x140 - Web 1:
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov

Code settings

Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

Iltem Value Unit Reference
YMmo 1.00 - EN 1993-1-1: 6.1
ym1 1.00 - EN 1993-1-1: 6.1
Ym2 1.25 - EN 1993-1-1: 6.1
Ym3 1.25 - EN 1993-1-8: 2.2
Yc 1.50 - EN 1992-1-1:2.4.2.4
Yinst 1.20 - EN 1992-4: Table 4.1
Joint coefficient f3j 0.67 - EN 1993-1-8: 6.2.5
Effective area - influence of
. 0.10 -
mesh size
Friction coefficient - concrete 0.25 - EN 1993-1-8
Friqtion coefficient in slip- 0.30 ) EN 1993-1-8 tab 3.7
resistance
Limit plastic strain 0.05 - EN 1993-1-5
Plastic

Weld stress evaluation

redistribution

Detailing No

Distance between bolts [d] 2.20 - EN 1993-1-8: tab 3.3

Distance between bolts and 1.20 ) EN 1993-1-8: tab 3.3

edge [d]

Sr?e”;:em breakout resistance | g, EN 1992-4: 7.2.1.4 and 7.2.2.5
Use calculated ab in bearing Yes EN 1993-1-8: tab 3.4

check.

Cracked concrete Yes EN 1992-4

Local deformation check No CIDECTDG1,3-11

Local deformation limit 0.03 - CIDECTDG1,3-1.1
Geometrical nonlinearity Yes Analysis with large deformations for hollow
(GMNA) section joints

Braced system No EN 1993-1-8: 5.2.2.5
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

4  Avtnpideg el VTOGTUVAWUATOC

4.1 Tewpetpla
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov

4.2 Amotedéopata avaAvong & Sitaotacloddynong - Evéelktikda ox£Sia

ETUEPOVC OTOLXELWV

Project data

Project name
Project number

Author

Description

Date 5/9/2016
Design code EN
Material

Steel S 235
Concrete C25/30

Project item Connecting plates2

Design

Name Connecting plates2

Description

Analysis Stress, strain/ simplified loading

Beams and columns

Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

B- y- a- Offset | Offset | Offset | .
Name Cross-section Direction Pitch Rotation ex ey ez .
o o o n
[°] [°] [°] [mm] [mm] [mm]
C 32 - CHS600,20 1.0 -90.0 0.0 0 0 0 Position
31- .
BL | chs(eni14.360 |20 6.5 0.0 0 0 0 Position
31- .
B2 | chs(cn114.36.0 | 4°0 6.5 0.0 0 0 0 Position
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov

Cross-sections

Name Material
32 - CHS600,20 S 235
31 - CHS(cf)114.3/6.0 | S 235
Cross-sections
Name Material Drawing
rd
\ }'-
32 - CHS600,20 S 235
50
600

Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov

z
102

A
31 - CHS(cf)114.3/6.0 | S 235
? 114 |,
4 A
Bolts
Name | Bolt assembl Diameter fu Gross area
Y1 mm] |[MPa]| [mm?Z
M24 8.8 | M24 8.8 24 800.0 | 452
Load effects (equilibrium not required)
N Vy | Vz Mx My Mz
Name | Member | o | ik | kN | [kNm] | [kNm] | [kNm]
LE1 Bl 170.0 | 0.0 | 0.0 | 0.0 0.0 0.0
B2 170.0 | 0.0 0.0 | 0.0 0.0 0.0
Check
Summary
Name Value Status
Analysis 100.0% OK
Plates 0.3 <5.0% OK
Bolts 78.4<100% | OK
Welds 99.0 < 100% OK
Buckling Not calculated
GMNA Calculated
Plates
Thickness Okd €l | OCkd
Name [mm] Loads [MPa] | [%] | [MPa] Status
C 20.0 LE1 2319 | 0.0 0.0 OK
B1 6.0 LE1 235.3 | 0.1 | 0.0 OK
B2 6.0 LE1 235.3 | 0.1 | 0.0 OK
SP1 20.0 LE1 2357 |03 | 244 |OK
CPL3a | 10.0 LE1 235.2 | 0.1 | 0.0 OK
CPL3b | 20.0 LE1 205.1 | 0.0 [249 |OK
SP2 20.0 LE1 2355 | 0.3 | 22.7 OK
CPL2a | 10.0 LE1 235.2 |1 0.1 [ 0.0 OK
CPL2b | 20.0 LE1 196.6 [ 0.0 | 23.1 OK

Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov

Design data
Material fy | &m
[MPa] | [%]
S 235 235.0 | 5.0
j_,f"' N
F
b
\‘-‘\
e ..--"'"'-'J

Strain check, LE1

Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

[%]
150%

100%
{5.00)

0.33
S,
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

[MPa]

2350
225

200
175
150
125
170.0
100
75

50

25

0.0

Equivalent stress, LE1

Bolts
Name | Loads E:ktlflc]i [k\&] [l(')]/:[)i '[:IEI\FE [LOJ/EE tﬂ};js Status
Bl LE1 39.7 1874|195 |177.2 645 | 78.4 | OK
-|1 -ﬁ B2 LE1 33 |826 |16 |1924|609|62.1| OK
B3 LE1 36.7 | 87.2 |18.0|177.2 |64.3 | 77.2 | OK
-'2 -|2 B4 LE1 47 828 |23 |166.9|61.1|62.8 | OK
Design data
NETo Fird | Bprd | FyRrd

[kN] | [kN] | [kN]

M24 8.8 -1 | 203.3 | 412.6 | 135.6

Detailed result for B1

Tension resistance check (EN 1993-1-8 tab 3.4)
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‘Epyo: Xtéyaotpo ynuédov Nedmoing Aacifiov

— Efed, _—
Fira = + = 2033 kN
where
k= 080 — Factor

fiz = 800.0 MPa

> F =

Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

39.7 kN

— Ultimate tensile strength of the bolt

A; = 353 mm? — Tensile stress area of the bolt
Yz = 125 — Safety factor
Punching resistance check (EN 1993-1-8 tab 3.4)
_  Dbad, . f,
Bora = —.—=—= 4126 kN 2 F 39.7 kN
where:
— — The mean of the across points and across flats dimensions of the bolt head or
dy = 38 mm . .
the nut, whichever is smaller
I, = 20 mm — Thickness

fu= 360.0MPa - Ultimate strength

> F=

— Reducing factor

Yaz = 1.25 — Safety factor
Shear resistance check (EN 1993-1-8 tab 3.4)
Fopg= 2552 = 4356 N
where
B, = 1.00
&, = 0.60

fus = 800.0 MPa

A= 353 mm? — Tensile stress area of the bolt
Yaz = 125 — Safety factor
Bearing resistance check (EN 1993-1-8 tab 3.4)
Fraa= L2 = 9775 N 2 V=
where
7 & -
o= mn28—— 1.7.14——- 1725
ap
oy = min( I 1 1)= 051
’ 3y 3d, 47 A '
& = 55 mm
P:= = mm
dy = 26 mm
&, = 40 mm
1= = mm
fus = 800.0 MPa

fu = 360.0 MPa
d= 24 mm

— Reducing factor

87.4 kN

— Ultimate tensile strength of the bolt

87.4 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

— Nominal diameter of the fastener
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

i= 20 mm — Thickness of the plate
nz = 125 — Safety factor
Interaction of tension and shear (EN 1993-1-8 tab 3.4)
Ue = F=+ 5= 784 %
Utilization in tension
U= = 195 %
Utilization in shear
Us = ey = 645 %

Welds (Plastic redistribution)

Throat Length OwEed | Epl o T T Ut Ut
Item Edge [r;hrﬁ] [mm] Loads [MPa] | [%] | [MPa] | [MPa] | [MPa] | [%] | [%] Status
CPL3a |B1 450 338 LEL [3528 |00 1411 (411 | g, 980456 OK
CPL2a |B2 450 338 LEL |3528 |00 |1413 (423 | g o |980 456 OK
géarc SP1 | 47.0h | 160 LE1 |353.3 | 0.3 |119.6 | 141.2 |130.0 | 98.1 | 77.5 | OK

4A7.0h 160 LE1 230.1 | 0.0 | 531 ;I.252 -32.0 | 63.9|29.6 | OK

CPL3a | CPL3b | 45.0M 114 LE1 356.1 | 2.3 | 167.8 | -58.8 [171.5 | 98.9 |76.2 | OK

45.0M 114 LE1 356.4 | 2.5 | 182.9 | 48.6 ;I.698 99.0 | 77.1 | OK

C-arc

42 SP2 47.0n 160 LE1 353.2 | 0.3 | 114.0 | 144.2 [ 128.3 | 98.1 | 73.2 | OK

47.0M 160 LE1 2442 1 0.0 | 75.0 -1276 -416 | 67.8|29.1|0OK

CPL2a | CPL2b | 45.0M 114 LE1 356.0 | 2.2 | 170.4 | -59.3 [170.5 | 98.9 | 75.6 | OK

4506 114 LE1 356.6 | 2.6 | 180.6 | 48.3 '1708 99.0 | 76.9 | OK

Design data
Bw | Owrd | 0.9 0
[-] | [MPa] | [MPa]
S 235 (0.80 | 360.0 | 259.2
Detailed result for CPL2a CPL2b
Weld resistance check (EN 1993-1-8 4.5.3.2)
Gurd = fol(Burrn) = 3600 MPa = OwEzda = [0 =3I+ 7)]" = 3566 MPa
g1rds = 09finn = 2502 MPa = loil= 1806 MPa
where:

fu= 360.0MPa - Ultimate strength

B = 080 — appropriate correlation factor taken from Table 4.1
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

Yaz = 125 — Safety factor
Stress utilization
U=max(Z2: 2= 990 %
Buckling

Buckling analysis was not calculated.

Bill of material

Manufacturing operations

Name F[):r?:ﬁ]s Shape Nr. \{Vrslrg]s L[?:r%t]h Bolts | Nr.

SP1 | P20.0x180.3-160.0 (S 235) & @ 1 M24 8.8 | 2

CPL3 | P10.0x154.3-0.0 (S 235) Q 1 Ei‘l’lgg'z f:i"gf(:)a =50 éég:‘ll M24 8.8 | 2
P20.0x150.0-114.4 (S 235) & & 1

SP2 | P20.0x175.1-160.0 (S 235) ® @ |1 M24 8.8 | 2

CPL2 | P10.0x154.3-0.0 (S 235) Q 1 Ei‘l’lgg'g f:i"gfaa =50 éég:i M24 8.8 | 2
P20.0x150.0-114.4 (S 235) e & 1
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‘Epyo: Xtéyaotpo ynuédov Nedmoing Aacifiov

Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

Welds
Type Material Throat thickness | Leg size | Length
[mm] [mm] [mm]
Double fillet | S 235 7.0 9.9 320.0
Double fillet | S 235 5.0 7.1 228.8
Fillet S 235 5.0 7.1 676.1
Bolts
Name Grip length Count
[mm]
M24 8.8 40 4
Drawing
SP1
P20.0x160-180 (S 235)
B 180 o
- 80 \ 100 o
[
é ﬂ
o % S
/ s
= =
2 5 / =
P~ i o
[ é @ =
5 /
| B | /
3 63 - ‘ 65 - ‘ 48
. 165 s
- ——
__ 180 o
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‘Epyo: Xtéyaotpo ynuédov Nedmoing Aacifiov Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

CPL3 - CPL3a

P10.0x154-154 (S 235)

77

154
1

7

CPL3 - CPL3b

P20.0x114-150 (S 235)

150

20 130

57

114
74
[
3@
S
-4

57

e
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‘Epyo: Xtéyaotpo ynuédov Nedmoing Aacifiov Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

SP2

P20.0x160-175 (S 235)

175

75 100

45

92

61

CPL2 - CPL2a

P10.0x154-154 (S 235)

77

154
L

77

77
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov

CPL2 - CPL2b

P20.0x114-150 (S 235)

Tevyoc:

2UVOECELG LETOAAIKOD GTEYUGTPOL

B 150 o
20, 130 o
[ f
=
i / “
s . [/
¢ %
= r /
el I Y | /
P
1° /]
oA /|
LB | 4
40 | __ 65 45
- —— —| -
20 | 130 N
N -
- 150 o
Iltem Value Unit Reference
yMo 1.00 - EN 1993-1-1: 6.1
yMm1 1.00 - EN 1993-1-1: 6.1
YM2 1.25 - EN 1993-1-1: 6.1
YyMm3 1.25 - EN 1993-1-8: 2.2
yc 1.50 - EN 1992-1-1: 2.4.2.4
Yinst 1.20 - EN 1992-4: Table 4.1
Joint coefficient f3j 0.67 - EN 1993-1-8: 6.2.5
Effective area - influence of
) 0.10 -
mesh size
Friction coefficient - concrete 0.25 - EN 1993-1-8
Fr|9t|on coefficient in slip- 0.30 ) EN 1993-1-8 tab 3.7
resistance
Limit plastic strain 0.05 - EN 1993-1-5
Weld stress evaluation Pla_snc_ .
redistribution
Detailing No
Distance between bolts [d] 2.20 - EN 1993-1-8: tab 3.3
Distance between bolts and 1.20 ) EN 1993-1-8 tab 3.3
edge [d]
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov

Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

Concrete breakout resistance

Both EN 1992-4: 7.2.1.4 and 7.2.2.5
check
gﬁ:ci?'cu'ated ab in bearing Yes EN 1993-1-8: tab 3.4
Cracked concrete Yes EN 1992-4
Local deformation check No CIDECTDG1,3-1.1
Local deformation limit 0.03 CIDECTDG1,3-1.1
Geometrical nonlinearity Yes Anal_ysis_ v_vith large deformations for hollow
(GMNA) section joints
Braced system No EN 1993-1-8: 5.2.2.5
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

5 Avmnpida eni {luywpatog

5.1 Tswpetplia
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov

5.2 AToTteAiopaTa avaAvotC & SLaoTaoloAoynonG - Ev8siktika oxédia

ETUEPOVG OTOLXELWV

Project data

Project name
Project number

Author

Description

Date 11/14/2021
Design code EN
Material

Steel S 235

Project item CON1

Design

Name CON1

Description

Analysis Stress, strain/ simplified loading

Beams and columns

Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

B- Y- a- Offset | Offset | Offset | _
Name Cross-section Direction Pitch Rotation ex ey ez .
o o o n
[°] [°] [°] [mm] [mm] [mm]
3-
CH | wn1gox(sorso) | 1800 0.0 0.0 0 0 0 Node
4 -
D2 | chs(ch114.36.3 | 1800 -13.0 |00 600 0 0 Node
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov

i

Cross-sections

Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

Name Material
3 - lwn180x(150/150) S 235
4 - CHS(cf)114.3/6.3 S 235
Bolts
Diameter fu Gross area
Name [ Bolt assembly [mm] [MPa] [mm?]
M24 8.8 | M24 8.8 24 800.0 | 452

Load effects (equilibrium not required)

N Vy | Vz Mx My Mz
Name | Member | v | kg | kN | [kNm] | [kNm] | [kNm]
LE1 |D2 170.0 | 0.0 |[0.0 | 0.0 0.0 0.0
Check
Summary
Name Value Status
Analysis 100.0% OK
Plates 0.1<5.0% OK
Bolts 74.2 <100% | OK
Welds 98.0 < 100% | OK
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov

Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

| Buckling Not calculated | |
Plates
Thickness Okd € | OCEd
Name [mm] Loads MPa] | [%] | [MPa] Status

CH-tfl1 | 12.0 LE1 223.1 | 0.0 [ 0.0 OK
CH-bfl1 | 12.0 LE1 112.0 | 0.0 | 0.0 OK
CH-w1 | 5.0 LE1 235.2 | 0.1 [ 0.0 OK
D2 6.3 LE1 180.1 [ 0.0 | 0.0 OK
SP1 20.0 LE1 235.1 | 0.1 [47.8 OK
CPLl1a | 20.0 LE1 115.0 (| 0.0 | 0.0 OK
CPL1b | 20.0 LE1 201.7 | 0.0 | 67.7 OK
Design data

Material fy | Eim

[MPa] | [%]

S 235 235.0 | 5.0

Symbol explanation

€pl Strain

oed  EQ. stress
oceds Contact stress
fy Yield strength
Elim Limit of plastic strain

i

Overall check, LE1
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

170.0

<

Strain check, LE1

170.0

«

Equivalent stress, LE1

[%e]

150%

100%
{5.00)

0%

[MPa]

2350
225

200

175

150

125

100

75

50

25

0.0
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‘Epyo: Ztéyaotpo ynmédov Nedmoing AaciBiov Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

Bolts
Name | Loads E:kﬁ]’ [k\ﬁl] [LOJ/:[)i I[:IEI\TT [L:/fi ?’};]S Status
Bl LE1 31.1|85.7|15.3|177.2 | 63.3 | 74.2 | OK
-|1 -E B2 LE1 45 1846|122 |161.9|624|64.0| OK
Design data
Name Ftrd | Bprd | FyRrd

[kN] | [kN] | [kN]

M24 8.8-1 | 203.3 | 412.6 | 135.6

Symbol explanation

Fira  Bolt tension resistance EN 1993-1-8 tab. 3.4
Ftea  Tension force

Bprda Punching shear resistance

\Y, Resultant of shear forces Vy, Vz in bolt

Fvrda  Bolt shear resistance EN_1993-1-8 table 3.4
Fora Plate bearing resistance EN 1993-1-8 tab. 3.4
Ut Utilization in tension

Uts Utilization in shear

Welds (Plastic redistribution)

Ulnjee Length Owed | Epi (o1 | T, ut | Ut
w, C
Iltem Edge [thh] [mm] Loads [MPa] | [%] | [MPa] | [MPa] | [MPa] | [%] | [%] Status
CPLla | D2 45.0 339 LE1 267.3 | 0.0 | 115.8 | -50.5 -1296 74.3 | 41.8 | OK
fH'tﬂ SP1 47.0M 250 LE1 297.5 | 0.0 | 21.7 -1548 73.2 |[82.6 (453 | OK
47.0M 250 LE1 3529 | 0.1 188.5 120.5 1231 98.0 | 22.0 | OK
CPLla | CPL1b | 45.0M 114 LE1 3529 [ 0.1 |142.0 | 76.5 170.1 | 98.0 | 65.5 | OK
450N 114 LE1 3529 (0.1 |189.1 | 40.1 -167 3 98.0 [ 61.1 | OK

Design data

BW Ow,Rd 090
[-[] | [MPa] | [MPa]

S 235 [ 0.80 | 360.0 | 259.2

Symbol explanation

Epi Strain
Oowed Equivalent stress
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"Epyo

Ow,Rd
oL

T

TL
090
Bw
Ut
Utc

Buc

: Xtéyaotpo ynmédov Nednoing Aacibiov

Equivalent stress resistance

Perpendicular stress

Shear stress parallel to weld axis

Shear stress perpendicular to weld axis
Perpendicular stress resistance - 0.9*fu/yM2
Corelation factor EN 1993-1-8 tab. 4.1
Utilization

Weld capacity utilization

kling

Buckling analysis was not calculated.

Code settings

Tebyog: Zuvoécelg LETAAAKOV GTEYUGTPOL

Iltem Value Unit Reference
ymo 1.00 - EN 1993-1-1: 6.1
ym1 1.00 - EN 1993-1-1: 6.1
YMm2 1.25 - EN 1993-1-1: 6.1
YMm3 1.25 - EN 1993-1-8: 2.2
Yc 1.50 - EN 1992-1-1:2.4.2.4
Yinst 1.20 - EN 1992-4: Table 4.1
Joint coefficient f3j 0.67 - EN 1993-1-8: 6.2.5
Effective area - influence of
) 0.10 -
mesh size
Friction coefficient - concrete 0.25 - EN 1993-1-8
Frigtion coefficient in slip- 0.30 ) EN 1993-1-8 tab 3.7
resistance
Limit plastic strain 0.05 - EN 1993-1-5
Weld stress evaluation Pla.St'C. .
redistribution
Detailing No
Distance between bolts [d] 2.20 - EN 1993-1-8: tab 3.3

Distance between bolts and

1.20 - EN 1993-1-8: tab 3.3
edge [d]
fﬁenfiete breakout resistance Both EN 1992-4: 7.2.1.4 and 7.2.2.5
Use calculated ab in bearing ves EN 1993-1-8: tab 3.4
check.
Cracked concrete Yes EN 1992-4
Local deformation check No CIDECTDG 1,3-1.1
Local deformation limit 0.00 - CIDECTDG 1,3-1.1
Geometrical nonlinearity No Analysis with large deformations for hollow
(GMNA) section joints
Braced system No EN 1993-1-8: 5.2.2.5
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