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Project data
Project name
Project number
Author
Description
Date 04/10/2017
Design code EN
Material
Steel S 355
Concrete C25/30, C35/45
Project item Hellenic Cover Joint
Design
Name Hellenic Cover Joint
Description
Analysis Stress, strain/ loads in equilibrium
Beams and columns
B-— Y- a - Offset Offset Offset
Name SC(;&?; Direction Pitc Rotation ex ey ez Foir;:es [me]
[°] [°] [°] [mm] [mm] [mm]
SL 7 - General 0.0 -90.0 0.0 0 0 0 Node 0
Bl 8 - IPE240 0.0 0.0 0.0 0 0 0 Node 0
B2 8 - IPE240 180.0 0.0 0.0 0 0 0 Node 0
B3 9 - IPE360 -90.0 0.0 0.0 0 0 -60 Node 0
B4 9 - IPE360 90.0 0.0 0.0 0 0 -60 Node 0
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Cross-sections

Name Material
7 - General S 355, S 355, S 355
8 - IPE240 S 355
8 - IPE240 S 355
9 - IPE360 S 355
9 - IPE360 S 355

Bolts

Diameter fu Gross area
[mm] [MPa] [mm?]
M20 8.8 | M20 8.8 20 800.0 | 314

Name [ Bolt assembly

Load effects (forces in equilibrium)
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N V Vz Mx M Mz

MEmE | MIEEET | g [kl)\/l] [kN] | [kNm] [kN)r/n] [kNm]

LE1 |[SL 0.0 0.0 |0.0 0.0 0.0 0.0
SL 1400.0 | 0.0 | 0.0 0.0 0.0 0.0
Bl 0.0 0.0 |-300.0 | 0.0 240.0 | 0.0
B2 0.0 0.0 |-300.0 0.0 240.0 | 0.0
B3 0.0 0.0 |-400.0 | 0.0 350.0 | 0.0
B4 0.0 0.0 |-400.0 | 0.0 350.0 | 0.0

Check

Summary
Name Value Status

Analysis 100.0% OK

Plates 0.6 <5% OK

Bolts 86.6 <100% | OK

Welds 98.4 <100% | OK

Buckling Not calculated

Plates

Name Thickness Leels Okd €p| Staills
[mm] [MPa] | [1e-4]

SL-bfl1 | 13.5 LE1 355.2 | 11.5 |OK

SL-tfl1 | 135 LE1 355.2 | 11.5 |OK

SL-wl |86 LE1 257.4 | 0.0 OK

SL-tfl2 | 135 LE1 355.1 | 6.3 OK

SL-w2 |86 LE1 126.0 | 0.0 OK

SL-tfl3 | 13.5 LE1 355.1 | 6.3 OK

SL-w3 |86 LE1 128.8 | 0.0 OK

B1-bfl1 | 9.8 LE1 355.0 | 2.3 OK

B1-tfl1 | 9.8 LE1 345.1 | 6.3 OK

Bl-wl [6.2 LE1 356.2 | 56.8 | OK

B2-bfl1 | 9.8 LE1 355.0 | 2.3 OK

B2-tfl1 | 9.8 LE1 345.2 | 6.3 OK

B2-w1l |6.2 LE1 356.2 | 56.8 | OK

B3-bfl1 |12.7 LE1 176.4 | 0.0 OK

B3-tfl1 |12.7 LE1 255.0 | 0.3 OK

B3-wil |8.0 LE1 274.7 | 0.0 OK

B4-bfl1 | 12.7 LE1 176.4 | 0.0 OK

B4-tfl1 | 12.7 LE1 253.6 | 0.2 OK

B4-w1l |8.0 LE1 274.7 | 0.0 OK

EP1 18.0 LE1 305.9 | 0.0 OK

WID1 10.0 LE1 353.0 | 6.3 OK

WID1 10.0 LE1 288.2 | 0.2 OK

STIFFla | 10.0 LE1 197.2 | 0.0 OK

STIFF1b | 10.0 LE1 197.7 | 0.0 OK

EP2 18.0 LE1 306.3 | 0.0 OK

WID2 10.0 LE1 353.1 | 6.3 OK

WID2 10.0 LE1 288.2 | 0.2 OK

STIFF2a | 10.0 LE1 197.8 | 0.0 OK

STIFF2b | 10.0 LE1 197.4 | 0.0 OK

EP3 18.0 LE1 199.1 | 0.0 OK
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WID3 10.0 LE1 251.4 | 0.0 OK
WID3 10.0 LE1 201.9 | 0.0 OK
STIFF3a | 10.0 LE1 75.1 |0.0 OK
STIFF3b | 10.0 LE1 75.1 |0.0 OK
EP4 18.0 LE1 198.8 | 0.0 OK
WID4 10.0 LE1 252.5 | 0.0 OK
WID4 10.0 LE1 206.3 | 0.0 OK
STIFF4a | 10.0 LE1 75.4 |0.0 OK
STIFF4b | 10.0 LE1 754 |0.0 OK
SP1 10.0 LE1 270.3 [ 1.2 OK
SP2 10.0 LE1 181.1 | 0.0 OK
SP3 10.0 LE1 166.6 | 0.0 OK
SP4 10.0 LE1 270.3 [ 1.1 OK
SP5 10.0 LE1 180.5 | 0.0 OK
SP6 10.0 LE1 166.3 | 0.0 OK
SP7 10.0 LE1 252.9 | 0.0 OK
SP8 10.0 LE1 158.1 | 0.0 OK
SP9 10.0 LE1 168.1 | 0.0 OK
SP10 10.0 LE1 250.2 | 0.0 OK
SP11 10.0 LE1 158.2 | 0.0 OK
SP12 10.0 LE1 166.7 | 0.0 OK
SP13 10.0 LE1 355.4 [ 18.1 | OK
SP14 10.0 LE1 355.4 [ 18.1 | OK
SP15 10.0 LE1 288.2 | 0.0 OK
SP16 10.0 LE1 289.7 | 0.0 OK
Design data

Material bl E”m

[MPa] | [1e-4]

S 355 355.0 | 500.0

Symbol explanation

epr  Strain

Oed EQ. stress

StatiCa®
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Strain check, LE1

Cacuists yeatardays submates

Strain check
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Equivalent stress
[MPa]

355.0

325
300
275
250
225
200
175
150
125
100

75

50

25

0.0

Equivalent stress, LE1

Bolts
Ft.ed Vv Utt | Fora | Uts | Ut
Name | Loads kN] | kN | 196 | [KND | o] | (o] Status
Bl LE1 90.5 |31.1(64.2|139.2(33.1(78.9 0K
2 4 B2 LE1 106.2 | 30.9 | 75.2 | 138.5 | 32.9 | 86.6 | OK
B3 LE1 97.8 |22.1|69.3|264.6|235|73.1|0K
-fi _'2 B4 LE1 113.1 | 25.7 | 80.1 | 244.3 | 27.3 | 84.5 | OK
BS LE1 52.1 |20.5|36.9|234.5|21.8|48.1|OK
B6 LE1 49.6 |24.6|35.1(2345|26.1|51.2|OK
‘P ‘P B7 LE1 25.1 |21.0|17.8|264.6 |22.3|35.0 | OK
7 B8 LE1 254 | 24.7|18.0 | 264.6 | 26.3 | 39.1 | OK
-ﬁ + B9 LE1 1.9 224 |14 | 264.6 | 23.8 | 24.8 | OK
B10 LE1 1.8 254 |13 | 264.6 | 27.0 | 28.0 | OK
10 B11l LE1 5.1 24.7 | 3.6 | 264.6 | 26.2 | 28.8 | OK
£ £
12 i
+ + B12 LE1 1.9 284 |13 |264.630.1(31.1|0K

B13 LE1 106.2 | 30.9 | 75.2 | 138.5 | 32.9 | 86.6 | OK
B14 LE1 90.5 |31.1|64.1|139.2|33.1|78.8|O0OK
B15 LE1 113.1 | 25.7 [ 80.1 | 244.3 | 27.3 | 84.5 | OK
B16 LE1 97.9 1221|694 |264.6 235|731 [0OK
B17 LE1 49.6 | 24.6 | 35.1|2345|26.1|51.2|OK
B18 LE1 52.1 |20.5|36.9 2345|218 |48.1 0K
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B19 |LEL |253 |24.7]18.0 2646263 39.1] OK
4 3 [B20 [LEL [251 [20.917.8264.6 223350 OK
B21 |LEL |21 | 254 |15 |2646|27.0]281|OK
16 15| |[B22 |LE1 |20 |224|14 | 2646238248 OK
B23 |LEL |19 |283|13 |2646 301 |311|OK
18 _}1_?
_';_ll] _}1_9
_,22 _,21
B24 |LE1 |51 |247|36 |2646/262|288]|0K
_,24 _Eﬂ
B25 | LE1 | 112.1|252 | 79.4 | 127.3 | 26.8 | 835 | OK
& |B26 |LE1 | 1121|252 [79.4 | 127.3 | 26.8 | 83.5 | OK
e g1 (B2 [LEL [112.4248]797] 1034|264 |833] 0K
. 4 |B28 [LE1 [1124(248(79.7 |103.4|26.4 833 OK
% Y [B20 [LEL |27.7 |21.6|19.6|103.6 | 230 | 37.0 | OK
$ g B30 |[LE1 [27.7 |21.6]19.6|103.6|23.037.0  OK
§4 1 [B3L [LEL [261 |20.8185103.6 221353 0K
B32 |LEL |26.1 | 20.8|185 | 103.6 | 22.1 | 35.3 | OK
@ p3 [Bs [LEL [230 [20.4[16:3[157.021.7]33.4] OK
B34 |LEL |23.0 | 204|163 |157.0 | 21.7 | 33.4 | OK
8 1 |BS5 [LEL [141 [207]10.0[157.0|22.0]29.2| OK
B36 |LEL |14.1 | 20.7 | 10.0 | 157.0 | 22.0 | 29.2 | OK
B37 |LEL |25 |21.2|18 |156.9|22.6| 238 OK
£ £ [B3s |LEL |25 |212|18 |156.9]| 226|238 OK
B39 | LE1 |17 |215|12 |156.9|22.8|237|OK
g2 ¢ [Bao [LEL 19 [214[14 [156.8]22.8]23.8] OK
B4l | LE1 |31 23922 |156.9 254 |27.0| OK
B42 |LEL |32 |239|23 |156.8 254 |27.0| OK
B43 |LEL |110.3 | 256 | 78.2 | 127.3 | 27.2 | 83.0 | OK
7= B44 |LEL |110.3 | 25.6 | 78.2 | 127.4 | 27.2 | 83.0 | OK
r B45 | LEL | 1104 | 245 |78.2 | 103.4 | 26.1 | 82.0 | OK
B46 | LEL |110.4 | 245|782 | 103.4 | 26.1 | 81.9 | OK
5 #1 [Ba7 [LE1L 307 | 2152171038 |22.8 | 38.4 | OK
0 B48 |LE1 [30.6 |215]21.7[103.8]228]38.3|0K
2 F B49 | LE1 | 27.8 |20.7 | 19.7 | 103.6 | 22.0 | 36.1 | OK
B50 | LE1 | 27.8 |20.7 | 19.7 | 103.7 | 22.0 | 36.1 | OK
& ) |[BSL [LEL [246 [204174157.0|21.7[34.1]OK
B52 | LE1 | 245 | 204 |17.4|157.1 | 21.7 | 341 | OK
- B53 |LEL |155 | 20.7 | 11.0 | 157.0 | 22.0 | 29.8 | OK
B54 |LEL |155 | 20.7 | 11.0 | 157.0 | 22.0 | 29.8 | OK
B55 |LEL |32 |212|23 |156.9 226|242 | OK
£8Pl [Bse |LEL |32 |212|23 |156.9 226|242 OK
B57 |LEL |18 |215|13 |156.9 228 23.8| OK
g 9 |[BS8 [LEL |20 |215/14 |156.9 228|238 OK
B59 |LEL |33 | 24024 |156.8|255|27.2| OK
B60 |LEL |34 |241|24 |156.9]256|27.3|0OK

Design data
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Ftrd | Bprd | Fyrd
[KN] | [kN] | [kN]
M208.8-1|141.1|314.2 |94.1

Name

Detailed result for B2

I .»-A iFa. 86.6 %
Uy = T 752 %
Us = mmrisos = 329 %
— kaffied, _—
Ferd = =575 % 1411 kN
where:
ky = 0.90 — Factor
fur = 800.0 MPa — Ultimate tensile strength of the bolt
A = 245 mm? — Tensile stress area of the bolt
Mz = 1.25 — Safety factor
_ Obmd, L f _
Bppa = — === 314.2 kN
where:
dm = 32 mm — The mean of the across points and across flats dimensions of the bolt head or the
nut, whichever is smaller
In = 14 mm — Thickness
fu= 4900 MPa  — Ultimate strength
Mz = 1.25 — Safety factor
— Aafed _
Figa = P 94.1 kN
where:
By = 1.00 — Reducing factor
ty = 0.60 — Reducing factor
Jup = 800.0 MPa — Ultimate tensile strength of the bolt
4= 245 mm? — Tensile stress area of the bolt
Mz = 1.25 — Safety factor
— hafidr _
Fraa =555 = 1385 kN
where:
k= 214 — Factor for edge distance and bolt spacing perpendicular to the direction of load

transfer - EN 1993-1-8 - Table 3.4
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ap = 0.46
Ju= 490.0 MPa
d= 20 mm
= 13 mm
Faz = 1.25

Symbol explanation

Fitra  Bolt tension resistance EN 1993-1-8 tab. 3.4

Ftea  Tension force
Bpra Punching shear resistance
\% Resultant of shear forces Vy, Vz in bolt

Fvrd Bolt shear resistance EN_1993-1-8 table 3.4

— Factor

— Ultimate strength

— Nominal diameter of the fastener

— Thickness

— Safety factor

Forda Plate bearing resistance EN 1993-1-8 tab. 3.4
Ut Utilization in tension
Uts Utilization in shear

Utts Utilization in tension and shear EN 1993-1-8 table 3.4

Welds (Plastic redistribution)

Throat th. | Length Ow € (o] T T Ut Ut
g | e [r?w?n] [mr%] Loads | oo | 98] | [MPa] | [MPa) | [MPa] | [9] | [9] | StAIUS
EP1 | B1bfil | 44.9n | 120 |LE1 |882 |00 |61.6 |-192 |31.0 |20.3]12.0 | OK
419n | 120 | LE1 | 445 |00 |-169 |-237 |18 10282 |OK
EP1 | BItfl1 | 4498 | 120 | LE1 | 4285 |09 | 2146 | -51.2 | 207.9 | 98.4 | 94.5 | OK
4198 | 120 | LE1 | 4275 |04 | 1945 | 724 |-2075 982|862 | OK
EP1 | Bl-w1l | 43.1n | 230 |LE1 | 267.4 |00 |111.3 |50.0 | 1312 | 614 | 311 | OK
431N | 230 | LE1 | 2835 |00 |123.4 | 796 |-124.0 651 | 400 | OK
EPT | WID1 | 450 | 250 | LE1 | 397.6 | 0.0 | -173.7 | 78.4 | -191.0 | 91.3 | 46.5 | OK
450h | 250 | LE1 | 2643 |00 |-1183 |32 |136.4 | 607|335 | OK
Bl-bfi 1 | WID1I | 44.9% | 390 | LE1 | 376.0 | 0.0 | -77.9 | 197.0 | 794 |86.3 | 44.0 | OK
419n | 390 |LE1 |318.0 |00 |-576 |-1715|-56.3 | 73.0 | 35.0 | OK
WIDI | WiDI | 45.0h | 434 | LE1 | 387.1 | 0.0 | 492 | -216.8 | 462 |88.9 | 25.0 | OK
450N | 434 |LE1 | 3216 |00 | 241 |1832 |-271 | 738|194 | OK
EP1T | WID1 | 450 | 120 | LE1 | 4282 |08 |-162.9 | 0.4 | -228.6 | 98.3 | 75.2 | OK
450h | 120 | LE1 | 4271 |01 | -269.0 | -130.1 | 1405 | 98.0 | 70.2 | OK
B2-bfi 1 | WID2 | 44.9% | 390 | LE1 | 317.9 |00 | -57.6 | 171.5 | 56.4 | 73.0 | 35.0 | OK
419% 390 | LE1 | 3762 |00 |-77.9 |-1971|-793 |86.4 |44.0 | OK
B1-bfi 1 | STIFFla | 4198 | 42 LEL | 1595 | 0.0 | -78.8 | 36 | -80.0 | 36.6 | 27.3 | OK
4198 |42 LE1 | 260.1 | 0.0 |-131.0 | -80 |129.5 | 59.7 | 445 | OK
Bl-wl | STIFFla | 43.1h | 190 | LE1 | 1240 |00 |-44 | 654 | 292 | 285 | 16.4 | OK
43.1n | 190 |LE1 | 1656 |00 |-463 |893 |21.4 |380 208 OK
Bl-fl1 | STIFFla | 4198 | 42 LE1 | 131.0 |00 | 61.8 | 421 | -51.7 | 30.1 | 19.6 | OK
4198 |42 LEL |723 |00 |-53 |-386 |155 |16.6 128 OK
B1-bfi 1 | STIFF1b | 41.9n | 42 LEL | 267.7 | 0.0 | -1436 | 82 | -130.2 | 615 | 46.6 | OK
4198 |42 LEL | 176.7 |00 | -773 | -160 | 904 |40.6|29.1 | OK
Bl-wl | STIFFIb | 43.1h | 190 | LE1 | 1614 |00 |-47.4 | 851 | -26.4 | 371 |17.7 | OK
43.1n | 190 | LE1 | 1361 |00 |33 |747 |243 312|202 OK
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BLtfll | STIFFlb | 419N | 42 LEL 896 |00 [-24 [505 [-11.2 |20.6[17.2]OK
419N |42 LE1 |1525 |00 |-682 |-51.7 |59.4 |350 246 |0K
EP2 | B2-bfl1 | 449N |120 |LEL |888 |00 |62.0 |19.3 |3L2 |20.4 121 |OK
4196|120 [LE1 [445 |00 |-171 [237 |17 |102]82 |oK
EP2 | B2-tfl1 | 44.9h | 120 |LEL | 428.4 | 0.9 | 2149 |51.0 | 207.8 | 98.4 | 94.5 | OK
4198 [120 |LE1 |4275 |04 | 1948 |-720 |-207.6|98.1 862 | OK
EP2 | B2-wl | 43.Ih | 230 |LE1 |283.2 | 0.0 |122.1 |-78.1 | 125.2 | 65.0 | 40.4 | OK
43.1n  [230 |LE1 |2496 |00 |101.0 |-58.0 |-118.3|57.3|30.9 | OK
EP2 | WID2 | 45.0h | 250 |LE1 | 264.0 | 0.0 | -118.3 | -3.6 | -136.2 | 60.6 | 33.3 | OK
450h  [250 |LE1 [396.7 |00 |-1735|-78.4 |190.4 |91.1 463 0K
WID2 | WID2 | 45.0M | 434 | LE1 | 323.1 | 0.0 | 234 |-183.8|28.9 |74.2|19.4 | OK
450N 434 |LE1 |3853 |00 [49.7 |216.1 |-443 |885 250 0K
B3-bfl1 | WID3 | 45.0h | 590 |LEL | 200.4 | 0.0 | -29.9 | 110.4 | 29.9 | 46.0 | 28.8 | OK
450N  [590 | LE1 |2005 |00 |-29.9 |-1105|-29.9 |46.0| 288 0K
EP2 | WID2 | 45.0h | 120 |LE1 | 428.2 | 0.8 | -162.9 | -0.6 | -228.6 | 98.3 | 75.2 | OK
450h  [120 |LE1 |427.1 |01 |-268.8|130.2 | 1405 | 98.0 | 70.3 | OK
WID3 | WID3 | 45.0M | 650 | LE1 | 276.8 | 0.0 | 34.7 |-154.7 | 34.7 |63.5 159 | OK
450M | 650 | LE1 |276.8 |00 347 |[154.7 |-347 |63.6]159 0K
B2-bfl 1 | STIFF2a | 41.9h | 42 LEL | 1763 | 0.0 |-76.9 |16.0 |-90.2 | 40.5 | 29.1 | OK
4198 |42 LE1L |267.3 |00 |-1435|-82 |129.9 |61.4 |46.6|OK
B2-w1 | STIFF2a | 43.1h | 190 |LE1 | 136.1 | 0.0 | -3.3 | -74.7 | -24.3 | 31.2 | 20.2 | OK
431N 190 |LE1 |161.4 |00 |-47.4 |851 |263 |37.117.7|0K
B2-tfl 1 | STIFF2a | 44.9N | 42 LE1L | 1525 | 0.0 | -68.2 | 516 |-59.4 | 35.0 | 24.6 | OK
419N |42 LE1 |89.7 |00 |-24 |-505 |11.2 |206|17.2|0K
B2-bfl 1 | STIFF2b | 419N | 42 LEL | 260.1 | 0.0 |-131.2 | 8.0 | -129.4 | 59.7 | 44.6 | OK
419N |42 LE1 |159.6 |00 |-787 |36 |801 |366]27.3]0K
B2-w1l | STIFF2b | 43.1M | 190 |LE1 | 165.7 | 0.0 | -46.3 |-89.3 | -21.4 | 38.0 | 20.8 | OK
43.1n  [190 |LE1 [1241 |00 |-44 |654 |202 |285|16.4 0K
B2-tfl1 | STIFF2b | 449N | 42 LEL | 723 |00 |-54 |387 |-155 |16.6|12.8 | OK
4198 |42 LE1 |131.0 |00 |-61.8 |-421 |51.7 |30.1|19.6|0OK
EP3 | B3-bfl1 | 46.3h | 170 |LE1 | 269 |00 |19.8 |1.3 |104 |62 |50 |OK
4638 170 |LE1 |211 |00 [-121 [-16 |98 |48 |47 |oOK
EP3 | B3-tfl1 | 46.3h | 170 |LE1 | 427.0 | 0.1 |198.2 | 111.1 | 188.0 | 98.0 | 65.3 | OK
4638 170 |LE1 | 426.9 |00 [1754 |-121.3|-189.1|98.057.2 | OK
EP3 | B3-wl | 440N |347 |LE1 |185.8 | 0.0 | 79.7 |-54.3 | 80.2 | 42.6 | 23.4 | OK
4108|347 [LE1 [1863 |00 |808 |545 |-802 |428|234|0kK
EP3 | WID3 | 45.0h [330 |LE1 |172.3 | 0.0 |-79.8 | 36.4 |-80.3 | 39.6 | 29.0 | OK
450N 330 |LE1 |172.3 |00 |-80.8 |-36.1 |80.1 |39.6|29.0|OK
B4-bfl1 |WID4 | 450N | 590 |LE1 | 201.4 | 0.0 |-30.1 |111.0 | 30.2 | 46.3 | 28.9 | OK
450h  [590 |LE1 |201.4 |00 [-30.1 [-1109|-302 |46.2]289 0K
WID4 | WID4 | 45.0M | 650 | LE1 | 278.3 | 0.0 | 34.8 |-155.6 | 34.8 | 63.9 | 16.2 | OK
450M 650 |LE1 |2783 |00 [348 |[1556 |-348 |63.9]162 0K
EP3 | WID3 | 45.0h | 160 |LE1 | 352.9 | 0.0 | -113.0 | -0.4 | -193.1 | 81.0 | 79.3 | OK
450N  [160 |LE1 |205.0 |00 |-120.1|-36.4 |88.7 |47.1|448|0K
SL-tfl 3 | SP1 4508 |90 LEL | 4285 | 0.9 | 207.8 | -38.3 | 212.9 | 98.4 | 63.5 | OK
450N |90 LE1l |428.7 |11 |2162 |305 |-211.5|98.4 |65.4 | 0K
B3-bfl 1 | STIFF3a | 45.0h | 63 LEL | 789 |00 |-316 | -39 |-41.5 |18.1|12.1 | OK
450N | 63 LE1 |1270 |00 |-709 |10 [60.8 [29.2]21.0]0K
B3-wl | STIFF3a | 44.0h | 299 |LE1 398 |00 |-21 |-227 |-36 |91 |69 |OK
410n  [209  |LE1 [434 00|54 [239 |-69 [100]72 |oK
B3-tfl1 | STIFF3a | 45.0h | 63 LEL |451 |00 |-268 | 139 |-156 |10.4|7.1 | OK
450N |63 LE1 |271 |00 116 |-141 |-03 |62 |50 |oOK
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B3-bfl 1 | STIFF3b | 45.0h | 63 LEL | 127.0 [0.0 [-70.9 [-1.0 [-60.8 |29.2 [21.0 | OK
450N | 63 LE1 |789 |00 |-316 |39 [415 [181|121|0K
B3-wl | STIFF3b | 44.0M | 299 |LE1 |434 |00 |54 |-239 |69 |100|7.2 |OK
410n  [209  [LE1 [398 |00 |-21 [226 [36 |91 |69 |oOK
B3-tfl1 | STIFF3b | 45.0h | 63 LEL |271 |00 |11.6 |141 |03 |62 |50 |OK
450N |63 LE1 |451 |00 |-268 |-139 |156 |103|71 |OK
EP4 | B4-bfl1 | 46.3h | 170 |LEL | 285 |00 |209 |15 |11.1 |65 |52 |OK
4638 [170  |LE1 |216 |00 |-23 |98 |-75 |50 |49 [oOK
EP4 | B4-tfl1 | 46.3h | 170 | LE1 | 427.0 | 0.1 | 199.1 | -109.7 | 188.5 | 98.0 | 65.5 | OK
4638 [170  |LE1 | 426.8 |00 [175.1 | 1205 |-189.7 | 98.0 |57.1 | OK
EP4 | B4wl | 440N [347 |LEL |177.8 |00 |77.0 |-50.3 | 77.7 | 40.8 | 235 | OK
4108 347 |LE1 |178.4 |00 [782 |505 |-77.6 |41.0|235 /0K
EP4 | WID4 | 450N [330 |LEL |173.0 | 0.0 |-79.8 | 37.3 |-80.4 | 39.7 | 28.6 | OK
450N 330 |LE1 |172.7 |00 |-80.7 |-36.9 |80.1 |39.7|287 0K
SL-tfl 3 | SP2 4508 |90 LEL | 1731 | 0.0 |-736 |57.4 |-70.0 | 39.8 | 21.0 | OK
4508 | 90 LE1 |172.6 |00 |-703 |-52.8 |74.1 |39.6|20.3|0OK
SL-tf 3 | SP3 450h | 90 LE1 | 263.7 | 0.0 | -144.3 | 32.1 | -123.3 | 60.5 | 42.0 | OK
4508 | 90 LE1 |259.7 [ 0.0 |-108.0|-43.7 |129.2 [59.6 |37.9 | 0K
EP4 | WID4 | 450N | 160 |LE1 | 361.7 | 0.0 |-115.2|-1.0 |-198.0 | 83.1 | 81.6 | OK
450N  [160 | LE1 |210.8 |00 |-1235|-375 |91.2 |48.4 463 |0OK
SL-tf 3 | SP4 4508 |90 LEL | 4285 | 0.9 | 207.8 | -38.1 | -213.0 | 98.4 | 63.5 | OK
450N |90 LE1l |428.7 |11 |2162 |30.3 |211.6 |98.4 |65.4 | OK
B4-bfl 1 | STIFF4a | 45.0h | 63 LEL | 795 |00 |-320 | -39 |-41.8 |18.2|12.2 | OK
450N | 63 LE1 |1276 |00 |-721 |11 |611 |29.3|21.1|0K
B4-w1 | STIFF4a | 44.0h | 299 |LE1 | 400 |00 |-21 |-228 |-35 |92 |69 |OK
410n  [209  |LE1 [436 |00 |54 [240 |-69 [100]72 |oK
BA-tfl1 | STIFF4a | 45.0h | 63 LEL |452 |00 |-268 |140 |-156 |10.4|7.1 | OK
450N |63 LE1 |271 |00 116 |-142 |-03 |62 |50 |OK
B4-bfl 1 | STIFF4b | 45.0M | 63 LEL | 1275 |00 |-711 |-11 | -61.1 | 29.3 |21.1 | OK
450N |63 LEL |795 |00 |-320 |39 |418 |182|122]|0K
B4-w1l | STIFF4b | 44.0M | 299 |LE1 436 |00 |54 |-240 |69 |10.0|7.2 |OK
410n  [299  |LE1 [400 |00 |-21 [228 |35 |92 |69 |OK
BAtfl1 | STIFF4b | 45.0h | 63 LEL |271 |00 116 |142 |03 |62 |50 |OK
450N | 63 LE1 |452 |00 |-269 |-140 |156 [104|71 |oOK
SL-tfl 3 | SP5 4508 |90 LEL |171.1 | 0.0 |-728 | 559 |69.7 |39.3 |20.9 | OK
4508 |90 LE1 |1711 |00 |-702 |-52.2 |-73.4 [39.3|20.3|0K
SL-wl | SP1 413N 100 | LE1 | 427.0 | 0.1 |133.8 |-191.1 | 135.3 | 98.0 | 39.4 | OK
4138 190 | LE1 |427.0 |01 |134.0 | 192.9 |-132.6 | 98.0 | 37.9 | OK
SL-tfl 3 | SP6 450h | 90 LEL | 262.7 | 0.0 | -1435 | 32.8 | 122.7 | 60.3 | 41.9 | OK
4508 | 90 LE1 |258.4 |00 |-107.4|-439 |-128.4 593 |37.8| 0K
SL-w1l | SP2 4138 100 | LE1 | 420.3 | 0.0 |-117.4 | 201.1 | -117.6 | 96.5 | 24.4 | OK
4138 190 |LE1 |421.0 |00 |[-1195|-200.3 | 119.3 | 96.7 | 24.0 | OK
SL-tfl 1 | SP7 450N |84 LEL | 278.7 | 0.0 | 1315 | 16.3 | 140.9 | 64.0 | 36.2 | OK
450N |84 LE1 |323.0 | 0.0 |166.6 |-30.7 |-156.8 | 74.2 | 43.1 | OK
SL-wl | SP3 413N 100 | LE1 |117.0 | 0.0 |-56.1 |17.4 |-56.6 | 26.9 | 19.6 | OK
4138 190 |LE1 |126.1 |00 |-61.6 |-173 |61.1 |28.9 215/ 0K
SL-tfl 2 | SP7 450h | 86 LEL | 427.7 |05 | 209.2 |-7.3 | 215.2 | 98.2 | 70.0 | OK
450N | 86 LE1 |4279 |06 |217.2 |35 |-2128982|73.2| 0K
SL-w1l | SP4 4138 100 | LE1 | 427.0 | 0.1 |133.8 |-191.1 | -135.2 | 98.0 | 39.4 | OK
4138 190 |LE1 [427.0 |01 [ 1340 |192.9 | 1325 |98.0|37.9 | OK
SL-w1l | SP7 4138|182 | LE1 |177.8 | 0.0 | 855 |33.6 |83.5 |40.8|29.1 | OK
4138 182 |LE1 [150.8 |00 [196 |68.2 |-529 |34.6|27.4 0K
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SL-w1 | SP5 4138 [190 [LE1 [420.1 [0.0 [-117.5 [200.9 [ 117.7 | 96,5 | 24.4 | OK
4138 190  |LE1 [421.0 |00 [-119.7 [ -200.1 | -119.4 | 96.7 | 24.0 | OK
SL-tfl 1 | SP8 450N |84 LE1 | 213.3 | 0.0 | -117.1 | -10.2 | -102.4 | 49.0 | 35.4 | OK
450N |84 LE1 |1821 |00 |-783 |19.0 |93.0 |418]300]|0K
SL-w1l | SP6 413N 100 | LE1 |116.8 | 0.0 |-56.0 |17.4 |56.6 |26.8 | 19.6 | OK
4138 190 |LE1 |125.9 |00 |-61.5 |-17.4 |-61.0 |28.9 215/ 0K
SL-tfl 2 | SP8 450N |86 LEL |81.8 |00 |-27.2 | 385 |-224 |18.8|135 | OK
450N | 86 LEL |780 |00 |-222 |-335 |272 [17.9|132|0K
SL-w1 | SP8 4138|182 | LE1 | 172.4 | 0.0 |-20.7 |853 |-49.9 |39.6 | 15.4 | OK
4138 182 |LE1 [156.8 |00 |-51.4 [-826 |222 [36.0]149]0K
SL-tfl 1 | SP9 450N |84 LEL |258 |00 |-63 |-137 |-45 |59 |42 |OK
450N |84 LEL |170 |00 |-51 |64 |69 |39 |25 |oOK
SL-w2 | SP7 413N 166 | LE1 | 162.3 | 0.0 | 784 |-283 |77.0 |37.3|32.7 | OK
413N 166 | LE1 |1588 |00 | 675 |485 |-67.3 |36.5 309 | OK
SL-tfl 2 | SP9 450N |86 LEL | 256.0 | 0.0 | -140.7 | 25.3 | -120.9 | 58.8 | 42.4 | OK
450N | 86 LE1 |241.3 [ 0.0 |-1008 | -36.4 |121.2 |55.4 |353|OK
SL-w1 | SP9 4138|182 | LE1 |1145 |00 |-56.8 |45 |-57.2 |26.3|17.8 | OK
4138 182 |LE1 [1181 |00 |[-592 |[-57 |s587 |27.1]183]0K
SL-bfl1 | SP10 | 45.0M | 84 LEL | 278.4 | 0.0 |131.3 | 16.3 | -140.8 | 63.9 | 36.2 | OK
450N |84 LE1l |322.6 | 0.0 |166.2 |-30.6 |156.7 | 74.1 | 43.0 | OK
SL-w2 | SP8 413N 166 | LE1 |116.0 | 0.0 | -63.1 |-1.4 |-56.1 |26.6 | 21.3 | OK
4138|166 | LE1 |1312 |00 |-59.8 |94 |66.8 |30.1|222|0K
SLtfi2 | SP10 | 45.0M | 86 LEL | 427.7 | 05 | 209.0 | -8.4 | -215.3 | 98.2 | 69.9 | OK
450N | 86 LE1 | 4279 |06 |217.4 |-37 |2128 |982|73.1|0K
SL-wl |SP10 | 443N |182 | LE1 |177.7 |00 | 855 |33.6 |-83.4 |40.8|29.1 | OK
4138 182  |LE1 [150.9 |00 [195 [684 |528 |34.6]27.4]0K
SL-bfll | SP11 | 45.0M | 84 LE1L | 2135 | 0.0 |-117.2 | -104 | 102.5 | 49.0 | 35.4 | OK
450N |84 LE1 |1825 |00 |-784 |19.0 |-93.2 |41.9|30.0|0OK
SL-w2 | SP9 413N 166 | LE1 891 |00 |-17.2 |-293 |-41.1 | 204 |93 |OK
413%  |166 | LE1 |756 |00 |-128 |-411 |127 |17.3|7.9 |oOK
SLtfi2 | SP11 | 45.0M | 86 LEL | 80.1 |00 |-27.4 | 369 |229 |18.4 136 OK
450N | 86 LE1 |772 |00 |-227 |-327 |-27.3 [17.7|133| 0K
SL-wl |SP11 | 443N 182 | LE1 |172.1 |00 |-20.7 |852 |49.8 |395 154 OK
4138 182 |LE1 [156.7 |00 |-51.4 |-825 |-222 [36.0]14.9 0K
SL-bfil | SP12 | 45.0M | 84 LEL | 260 |00 |-63 |-138 |45 |60 |42 |OK
450N |84 LE1 |172 |00 |-51 |65 |69 |39 |25 |oK
SL-w2 |SP10 | 443N | 166 | LE1 |162.0 | 0.0 | 783 |-28.3 |-76.9 |37.2|32.7| OK
413N 166 | LE1 |1587 |00 | 675 |484 |67.3 |36.4 309 |OK
SLtfi2 | SP12 | 45.0M | 86 LE1 | 255.0 | 0.0 | -140.1 | 245 | 120.6 | 58.6 | 42.3 | OK
450N | 86 LE1 |241.1 0.0 |-1009|-36.2 |-121.1 554|352 | 0K
SL-wl |SP12 | 443N | 182 | LE1 | 114.6 |00 |-56.9 |47 |57.3 |26.3|17.8 | OK
4138 182 |LE1 [1183 |00 |[-593 |-59 |-588 |27.2]183]0K
SL-w2 |SP11 | 443N | 166 | LE1 |115.8 | 0.0 | -63.0 |-1.2 |56.1 |26.6|21.2 | OK
4138|166 | LE1 |131.1 |00 |-59.8 |91 |-66.7 |30.1 222 0K
SL-w2 |SP12 | 443N | 166 | LE1 |89.1 |0.0 |-17.2 |-29.4 |41.0 |205|9.3 |OK
4138 166 | LE1 |751 |00 |-128 |-408 |-127 |17.2]7.9 |oOK
BLlbfll|SP13 | 449N | 120 |LE1 | 426.8 | 0.0 | -40.0 | -27.5 | -243.8 | 98.0 | 36.4 | OK
4198 [120  [LE1 [4269 |01 |[-3229 |19 |161.3 |98.0|67.8 | 0K
SP13  |WID1 | 45.0h | 55 LEL | 427.6 | 0.4 | -106.0 | 213.4 | -107.8 | 98.2 | 98.1 | OK
450N |55 LE1 | 4275 |04 |-122.6 | -203.3|120.7 | 98.2 | 94.6 | OK
SP13 | WIDL | 410.0 120 |LE1 | 819 |00 |-80.0 |10.2 |1.3 |22.7 116 |OK
B2-bfl 1 | SP14 | 449N | 120 | LEL | 426.8 | 0.0 | -40.1 | 27.6 | -243.8 | 98.0 | 36.4 | OK
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419N 120 LE1 |426.9 |0.1 |-322.7|-1.8 |161.4 |98.0 |67.8 | OK
SP14 | WID2 450N 55 LE1 | 4275 |0.4 |-122.5|203.5 | -120.5 | 98.2 | 94.5 | OK
450N 55 LE1 |427.6 [ 0.4 |-106.2 | -213.4 | 107.9 | 98.2 | 98.1 | OK
SP14 | WID2 410.0 120 LE1 [829 [0.0 |-80.0 |-126 [1.3 22.7 | 11.7 | OK
B3-bfl 1 | SP15 450N 170 LE1 [306.1 [0.0 |-453 |-5.2 |-174.7|70.3|21.3 | OK
450N 170 LE1 |297.4 [0.0 |-2325|29.3 |103.0 |68.3|34.4 | OK
SP15 | wID3 450N 52 LE1 |427.0 [0.1 |-69.7 |233.0 |-69.8 |98.0|715 | OK
450N 52 LE1 |427.0 |0.1 |-69.6 |-233.0|69.7 |98.0|715 | OK
SP15 | WID3 410.0 160 LE1 |77.2 |0.0 |-325 |0.0 -40.4 | 17.7]9.9 |OK
B4-bfl 1 [ SP16 450N 170 LE1 |307.0 |0.0 |-454 |5.2 -175.2 | 70.5 | 21.4 | OK
450N 170 LE1 | 299.0 |0.0 |-233.7 | -29.4 | 103.6 | 68.6 | 34.6 | OK
SP16 | WID4 450N 52 LE1 | 427.0 |0.1 |-69.5 |233.1 |-69.5 |98.0 719 | OK
450N 52 LE1 |427.0 |0.1 |-69.5 |-233.1|695 |98.0|719 | OK
SP16 [ WwID4 410.0 160 LE1 |[77.8 [0.0 |-325 |0.0 -40.8 | 17.9 | 10.0 | OK

Design data

Bw | Owrd | 0.9 0
[-1 | [MPa] | [MPa]
S355(0.90 | 435.6 | 352.8

Symbol explanation

Epl Strain
owed Equivalent stress
Owrd Equivalent stress resistance

(o8 Perpendicular stress
T Shear stress parallel to weld axis
™ Shear stress perpendicular to weld axis

0.9 0 Perpendicular stress resistance - 0.9*fu/yM2

Bw Corelation factor EN 1993-1-8 tab. 4.1

Ut Utilization
Utc Weld capacity utilization

Detailed result for SL-tfl 3 SP4

UT =max(Z5: 2—)=  og4 o
Guza = [0l +3( +)]"° = 428.7

Guwrd =Su/(Buian) = 435.6 MPa
g1 s =08 nn = 352.8 MPa
where:
fu= 490.0 MPa - Ultimate strength
Mz = 1.25 — Safety factor

MPa
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Buckling
Buckling analysis was not calculated.
Bill of material
Manufacturing operations
Plates Welds Length
Name [mm] Shape Nr. [mm] [mm] Bolts | Nr.
Double fillet: a = 4.9 | 240.0
EP1 P18.0x140.0-570.0 (S 355) “ 1| Double fillet- a = 3.1 | 2302 | M208.8 |12
11l
TT
Double fillet: a = 5.0 | 803.5
WID1 | P10.0x250.0-390.0 (S 355) 1| Double fillet- a = 4.9 | 390.0
P10.0x120.0-433.5 (S 355) 1
p—
Double fillet: a =4.9 | 167.6
STIFF1 | P10.0x56.9-220.4 (S 355) 2 | Double fillet- a= 3.1 | 380.8
p—
Double fillet: a = 4.9 | 240.0
EP2 P18.0x140.0-570.0 (S 355) “ 1| Doublefillet a=31 | 2302 | M2088 |12
11l
LI
Double fillet: a = 5.0 | 803.5
WID2 | P10.0x250.0-390.0 (S 355) 1| Double fillet a = 4.9 | 390.0
P10.0x120.0-433.5 (S 355) 1
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STIFF2 | P10.0x56.9-220.4 (S 355) U Dot Heraz | tore
EP3 | P18.0x190.0-770.0 (S 355) @ Bgﬂg:g I:::ZI 2- 2'3 gj‘;'g M20 8.8 | 18
WID3 P10.0x330.0-590.0 (S 355) B Double fillet: a =5.0 | 1729.9
P10.0x160.0-649.9 (S 355)
—
STIFF3 | P10.0x81.0-334.6 (S 355) Double filet: a = 5.9 | 252.0
L
EP4 | P18.0x190.0-770.0 (S 355) @ 8832:2 I:“ZI 2- 2'3 gj‘;'g M20 8.8 | 18
WID4 | P10.0x330.0-590.0 (S 355) |X Double filet: a = 5.0 | 1729.9
P10.0x160.0-649.9 (S 355)
—
STIFF4 | P10.0x81.0-334.6 (S 355) poutle fllet:a=2.9 1 252.0
R
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Cacuists yeatardays submates

SP1

P10.0x190.0-166.5 (S 355)

o
SP2 | P10.0x190.0-166.5 (S 355) J
SP3 | P10.0x190.0-166.5 (S 355) R
SP4 | P10.0x190.0-166.5 (S 355) [
SP5 | P10.0x190.0-166.5 (S 355) [
SP6 | P10.0x190.0-166.5 (S 355) |
SP7 | P10.0x182.2-166.5 (S 355) ¥
SP8 | P10.0x182.2-166.5 (S 355) [
SP9 | P10.0x182.2-166.5 (S 355) [
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SP10 P10.0x182.2-166.5 (S 355) 1
SP11 P10.0x182.2-166.5 (S 355) 1
SP12 P10.0x182.2-166.5 (S 355) 1
SP13 P10.0x120.0-65.0 (S 355) 1
SP14 P10.0x120.0-65.0 (S 355) 1
SP15 P10.0x170.0-65.0 (S 355) 1
SP16 P10.0x170.0-65.0 (S 355) 1
Welds
Type Material Throat thickness | Leg size | Length
[mm] [mm] [mm]
Double fillet | S 355 4.9 6.9 1835.2
Double fillet | S 355 3.1 4.4 1222.0
Double fillet | S 355 5.0 7.1 7681.9
Double fillet | S 355 6.3 9.0 680.0
Double fillet | S 355 4.0 5.7 1889.0
Double fillet | S 355 4.3 6.1 3232.1
Fillet S 355 10.0 14.1 560.0
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Bolts

Grip length
[mm]
M20 8.8 31 48
M20 8.8 32 12

Name Count
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B 1980 .
SL, General - Top flange 3:
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< E“— LR EEZEE X X3 70
) ) - o] o
B 450 120 | 120 | 100|100 |50(60/60| 70 340
B 1980 .
Item Value Unit Reference
YMo 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 - ETAG 001-C: 3.2.1
Joint coefficient 3 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

Weld stress evaluation

Plastic redistribution

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 No ETAG 001-C

Use calculated ab in bearing check. Yes EN 1993-1-8: tab 3.4






