119: BLOCK SHEAR FAILURE

general wooden joint nach EC 3 - NA-Deutschland

1. input data

1.1. general statements
service class 1, origin of the coordinate system at the intersection of the beams

1.2. node plate

external steel plate S$235 (St37), thickness t=5.0 mm, shape: rectangle
dimensions: b = 700.0 mm, h=650.0 mm, steel plate external, on both sides

The steel plate must be structurally secured against buckling

fastener with a diameter < 8.0mm are discretised as a point and not as a hole
The missing areas are taken into account by reducing the cross-section thickness.
coordinates of the steel plate

Nr Xk Yk Nr Xk Yk
mm mm mm mm
1| -350.0 | -165.0 4| 350.0 | -165.0
-350.0 | 485.0 5| -350.0 | -165.0
3] 350.0| 485.0
1.3. connected beams
Nr. bar material b t a
mm mm °
1 | strap both sides w. kink | solconiftimbr C24 340 180 -10
2 | strut solconiftimbr Cl4 120 180 90
3 | diagonal Teft solconiftimbr C16 90 180 40
4 | diagonal right solconiftimbr C16 90 180 40

1.4. fastener

1.4.1. strap left

bolt 16 mm, FK 5.8

washer d = 56 mm

Toad-bearing capacity is reduced acc. to DIN EN 1995-1-1, 8.3.1.1(8)

Fv,rk increased acc. to DIN EN 1995, 8.2.2(2) with washer d = 56 mm

Fv,rd is calculated with the exact verification acc. to DIN EN 1995-1-1, 8.2.3

9 fastener, a1 = 80 mm, a2z = 64 mm

centroid of the fasteners from nodal point S at xs = -217 mm, ys = -38 mm

polar moment of inertia Ip = 62976 mm4

coordinates of the fasteners (origin in the nodal point, x to the right, y to the top)

Nr Xk Yk Nr Xk Yk Nr Xk Yk
mm mm mm mm mm mm

1] -149.0 38.7 4| -227.8 24.8 7 | -306.6 10.9

2| -137.9 -24.3 51| -216.7 -38.2 8| -295.4 | -52.1

3]-126.8 | -87.3 6 | -205.5 | -101.2 9| -284.3 | -115.1

view strap left scale 1:90
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fastener strap left scale 1:90

= 1

1.4.2. strap right

bolt 16 mm, FK 5.8

washer d = 56 mm

Toad-bearing capacity is reduced acc. to DIN EN 1995-1-1, 8.3.1.1(8)

Fv,rk increased acc. to DIN EN 1995, 8.2.2(2) with washer d = 56 mm

Fv,rd is calculated with the exact verification acc. to DIN EN 1995-1-1, 8.2.3

9 fastener, a1 = 80 mm, a2z = 64 mm

centroid of the fasteners from nodal point S at xs = 217 mm, ys = -38 mm

polar moment of inertia Ip = 62976 mm4

coordinates of the fasteners (origin in the nodal point, x to the right, y to the top)

Nr Xk Yk Nr Xk Yk Nr Xk Yk
mm mm mm mm mm mm

1 149.0 38.7 4| 227.8 24.8 7| 306.6 10.9

2| 137.9 -24.3 5| 216.7 -38.2 8| 295.4 | -52.1

3] 126.8 | -87.3 6 | 205.5 | -101.2 9| 284.3 | -115.1

view strap right scale 1:90
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fastener strap right scale 1:90
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1.4.3. strut

nail, 4.2 x 120.0 mm, double-sided, dk = 8.0 mm, predrilled

Toad-bearing capacity is reduced acc. to DIN EN 1995-1-1, 8.3.1.1(8)

Fv,rk increased acc. to DIN EN 1995-1-1, 8.2.3(4)

Fv,rd is calculated with the exact verification acc. to DIN EN 1995-1-1, 8.2.3

30 fastener, a1 = 60 mm, a2 = 12 mm on both sides

centroid of the fasteners from nodal point S at xs = 0 mm, ys = 345 mm

polar moment of inertia Ip = 228600 mm#

fastener caused holes are taken into account by increasing the rated stresses in the hole area
area hole range = 19722.24 mm2, area holes = 415.63 mm?2 = increase factor = 1.0215
coordinates of the fasteners (origin in the nodal point, x to the right, y to the top)

Nr Xk Yk Nr Xk Yk Nr Xk Yk Nr Xk Yk
mm mm mm mm mm mm mm mm

1 30.0 225.3 9 6.0 285.3 17 -18.0 | 345.3 25 30.0 | 465.3
2 18.0 225.3 10 -6.0 285.3 18 -30.0 | 345.3 26 18.0 | 465.3
3 6.0 225.3 11 -18.0 285.3 19 30.0 | 405.3 27 6.0 | 465.3
4 -6.0 225.3 12 -30.0 285.3 20 18.0 | 405.3 28 -6.0 | 465.3
5 -18.0 225.3 13 30.0 | 345.3 21 6.0 | 405.3 29 -18.0 | 465.3
6 -30.0 225.3 14 18.0 | 345.3 22 -6.0 | 405.3 30 -30.0 | 465.3
7 30.0 285.3 15 6.0 | 345.3 23 -18.0 | 405.3

8 18.0 285.3 16 -6.0 | 345.3 24 -30.0 | 405.3

fastener strut scale 1:70
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1.4.4. diagonal left

bolt 8 mm, FK 5.8

washer d = 28 mm

Toad-bearing capacity is reduced acc. to DIN EN 1995-1-1, 8.3.1.1(8)

Fv,rk increased acc. to DIN EN 1995, 8.2.2(2) with washer d = 28 mm

Fv,rd is calculated with the exact verification acc. to DIN EN 1995-1-1, 8.2.3

4 fastener, a1 = 40 mm, az = 32 mm

centroid of the fasteners from nodal point S at xs = -260 mm, ys = 219 mm

polar moment of inertia Ip = 2624 mm4

coordinates of the fasteners (origin in the nodal point, x to the right, y to the top)

Nr Xk Yk

mm mm
1| -234.8| 217.9
2| -255.4 193.4
3] -265.5 243.7

4| -286.1| 219.1

view diagonal left scale 1:50

fastener diagonal left scale 1:50

m 4H-HKPU / pcae-GmbH / KopernikusstraBe 4A / 30167 Hannover / Tel: (0511) 700830 / Fax: (0511) 7008399 / pcae/0000002



1.4.5. diagonal right

bolt 8 mm, FK 5.8

washer d = 28 mm

Toad-bearing capacity is reduced acc. to DIN EN 1995-1-1, 8.3.1.1(8)

Fv,rk increased acc. to DIN EN 1995, 8.2.2(2) with washer d = 28 mm

Fv,rd is calculated with the exact verification acc. to DIN EN 1995-1-1, 8.2.3

4 fastener, a1 = 40 mm, az = 32 mm

centroid of the fasteners from nodal point S at xs = 260 mm, ys = 219 mm

polar moment of inertia Ip = 2624 mm4

coordinates of the fasteners (origin in the nodal point, x to the right, y to the top)

Nr Xk Yk
mm mm
1 255.4 193.4
2 234.8 | 217.9

3] 286.1 219.1
4| 265.5 243.7

view diagonal right scale 1:50

fastener diagonal right scale 1:50
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1.5. nodal point
view scale 1:250
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1.6. node plate
view scale 1:60

1.7.1. sum M straps, KLED: short-term

Nr beam Na Mda Vda Kmod Y

kN kNm kN - -
1| strap left 50.00 0.00 | -34.70 | 0.900 | 1.30
2 | strap right 50.00 0.00 | 34.70|0.900| 1.30
3 | strut 60.00 0.00 0.00 | 0.900 | 1.30
4 | diag. left 20.00 0.00 0.00 | 0.900 | 1.30
5| diag. right 20.00 0.00 0.00 | 0.900 | 1.30
6 | ZH, M, =V -0.00 0.00 0.00 --- ---

2. results of all load case combinations

2.1. fastener strap left

member ail az | ast ast asc a4c
mm mm mm mm mm mm
stplts 40.8 | 40.8 | 20.4 | 20.4 | 20.4 | 20.4
centr.t.m 80.0 | 64.0 [112.0 | 64.0 | 64.0 | 48.0
designations of the edge distances acc. to DIN EN j 995, figure 8.7
° . ° — — 1 = !

<<

a2 | a2
e o
e o
o o

4 al al I 4 a3, t a3, ¢

|

a4,t | a4, c

A
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2.1.1. sum M straps
Ng = 50.000 kN, Va4 = -34.700 kN, My,d = 0.000 + -0.220 x -34.700 + -0.000 x 50.000 = 7.634 KNm

Nr

=
oM
<

KN KN KN KN KN KN KN KN

Fmi ‘ Fixi ‘ Fmyi ‘ FNi ‘ Fvi

FtotHi ‘FtotVi ‘Ftoti ‘(ltoti fhook ‘ Fv.rd ‘Un,ef ‘

° ‘N/mm2 kN

1] 12.42 9.32 8.20 7.76 9.70 | 13.31 5.84 | 14.54 23.7 | 21.70 | 23.6132
2 9.70 1.68 9.55 0.00 9.70 5.56 5.84 8.06 | 46.4 | 18.08 | 21.5519
3| 12.42 | -5.96 | 10.90 | -7.76 9.70 | -2.20 5.84 6.24 110.7 | 15.57 | 20.0027
4 7.76 7.64 | -1.35 7.76 | -0.00| 13.31| -3.86| 13.86 | -16.2 | 22.76 | 24.1802
5 0.00 0.00 | -0.00 0.00| -0.00 5.56 | -3.86 6.76 | -34.8 | 19.91 | 22.6155
6
7
8
9
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7.76 | -7.64 1.35| -7.76 | -0.00| -2.20 | -3.86 4.44 | -119.7 | 16.36 | 20.5018
12.42 5.96 | -10.90 7.76 | -9.70 | 13.31 | -13.55| 19.00 | -45.5 | 18.21 |21.6325
9.70 | -1.68 | -9.55 | -0.00| -9.70 5.56 | -13.55 | 14.65 | -67.7 | 15.69 | 20.0799
12.42 | -9.32 | -8.20 | -7.76 | -9.70 | -2.20 | -13.55| 13.73 | -99.2 | 14.99 | 19.6233
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maximum utilization of fasteners Umax = 0.88 < 1 => verification fulfilled

2.1.2. verification block shear failure acc. to DIN EN 1995-1-1, annex A, strap left

Lnet,t = 128 mm, t1 = 180 mm = Anet,t = 23040 mm2, My,kx = 202676.4 Nmm, fn,k = 23.82 N/mm?

Lnet,v = 282 mm, ter = 180 mm = Anet,v = 50766 mm? (failure mechanism c,f,j/1,k,m)

Lnet,v = 282 mm = Anet,v = 50766 mm2 = Fps,rk = 501.12 kN

Toad Nda Fbs,rd | Ubs
kN kN

1| 50.000 346.929 0.14

maximum utilization block shear failure Umax = 0.14 < 1 => verification fulfilled

2.2. fastener strap right

member a1 az ast ast a3sc a4c

mm mm mm mm mm mm
stplts 40.8 | 40.8 | 20.4 | 20.4 | 20.4 | 20.4
centr.t.m. 80.0 | 64.0 112.0 | 64.0 | 64.0 | 48.0

2.2.1. sum M straps
Ng = 50.000 kN, Vg = 34.700 kN, My,d = 0.000 + -0.220 x 34.700 + 0.000 x 50.000 = -7.634 KNm

Nr

=
oM
<

Fmi Fuxi Fmyi Funi Fmvi FtotHi Ftotvi Ftoti atotd fh,a.k Fv,rd Un,ef
° N/mmZ2 kN

KN KN KN KN KN KN KN KN

-12.42 | -9.32 8.20 7.76 | -9.70 | 13.31 | -5.84 | 14.54 | -23.7 | 21.70|23.6132
-9.70 | -1.68 9.55 0.00 | -9.70 5.56 | -5.84 8.06 | -46.4 | 18.08 | 21.5519
-12.42 5.96 | 10.90 | -7.76 | -9.70| -2.20| -5.84 6.24 | -110.7 | 15.57 | 20.0027 |
-7.76 | -7.64 | -1.35 7.76 0.00 | 13.31 3.86 | 13.86 16.2 | 22.76 | 24.1802
-0.00 | -0.00 | -0.00 0.00 0.00 5.56 3.86 6.76 34.8 | 19.91 | 22.6155
-7.76 7.64 1.35| -7.76 | -0.00 | -2.20 3.86 4.44  119.7 | 16.36 | 20.5018
-12.42 | -5.96 | -10.90 7.76 9.70 | 13.31 | 13.55 | 19.00 45,5 | 18.21 | 21.6325
-9.70 1.68 | -9.55 | -0.00 9.70 5.56 | 13.55 | 14.65 67.7 | 15.69 | 20.0799
-12.42 9.32 | -8.20| -7.76 9.70 | -2.20 | 13.55 | 13.73 99.2 | 14.99 | 19.6233
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maximum utilization of fasteners Umax = 0.88 < 1 => verification fulfilled

2.2.2. verification block shear failure acc. to DIN EN 1995-1-1, annex A, strap right

Lnet,t = 128 mm, t1 = 180 mm = Anet,t = 23040 mm2, My,kx = 202676.4 Nmm, fn,k = 23.82 N/mm?
Lnet,v = 282 mm, ter = 180 mm = Anet,v = 50766 mm? (failure mechanism c,f,j/1,k,m)

Lnet,v = 282 mm = Anet,v = 50766 mm2 = Fps,rRk = 501.12 kN

1oad‘ Nd Fbs,Rd ‘Ubs

KN KN
1]50.000 346.929 0.14

maximum utilization block shear failure Umax = 0.14 < 1 => verification fulfilled

2.3. fastener strut

member a1 az ast ast a3sc a4c
mm mm mm mm mm mm
stplt 12.5112.5| 6.2 | 6.2 | 6.2 | 6.2
outt imbmbr 14.7 | 8.8 |50.4|12.6 |29.4|12.6

2.3.1. sum M straps
Na = 60.000 kN, V4 = 0.000 kN, My,d = 0.000 + -0.345 x 0.000 + 0.000 x 60.000 = 0.000 KNm

Nr | Fwmi Fuxi Fmyi Funi Fmvi FtotHi Ftotvi Ftoti
kN kN kN kN kN kN kN kN

atoti

fh,ak Fv,rd Un,ef | UF,v
° N/mmZ2 kN

0.00| -0.00 0.00 0.00 0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 0.74 0.74
0.00 | -0.00 0.00 0.00 0.00 2.00 0.00 2.00 0.0 | 22.78 | 2.6998 | 0.74 | 0.74
0.00 | -0.00 0.00 0.00 0.00 2.00 0.00 2.00 0.0 | 22.78 | 2.6998 | 0.74 | 0.74
0.00 | -0.00| -0.00| -0.00 0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74 | 0.74
0.00 | -0.00, -0.00{| -0.00 0.00 2.00 0.00 2.00 0.0 | 22.78 | 2.6998 | 0.74 | 0.74
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Nr | Fwmi Fmxi Fmyi Funi Fmvi FtotHi Ftotvi Ftoti ototi fh,ak Fv,rd Un,ef | UF,v
kN kN kN kN kN kN kN kN ° | N/mm2 kN - -
6 0.00| -0.00| -0.00| -0.00 0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
7 0.00| -0.00 0.00 0.00 0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
8 0.00| -0.00 0.00 0.00 0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
9 0.00| -0.00 0.00 0.00 0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
10 0.00| -0.00| -0.00| -0.00 0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
11 0.00| -0.00| -0.00| -0.00 0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
12 0.00| -0.00| -0.00| -0.00 0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
13 0.00| -0.00 0.00 0.00 0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
14 0.00| -0.00 0.00 0.00 0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
15 0.00| -0.00 0.00 0.00 0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
16 0.00| -0.00| -0.00| -0.00 0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
17 0.00| -0.00| -0.00| -0.00 0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
18 0.00| -0.00| -0.00| -0.00 0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
19 0.00 0.00 0.00 0.00 0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
20 0.00 0.00 0.00 0.00 0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
21 0.00 0.00 0.00 0.00 0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
22 0.00 0.00| -0.00 0.00| -0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
23 0.00 0.00| -0.00 0.00| -0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
24 0.00 0.00| -0.00 0.00| -0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
25 0.00 0.00 0.00 0.00 0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
26 0.00 0.00 0.00 0.00 0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
27 0.00 0.00 0.00 0.00 0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
28 0.00 0.00| -0.00 0.00| -0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
29 0.00 0.00| -0.00 0.00| -0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
30 0.00 0.00| -0.00 0.00| -0.00 2.00 0.00 2.00 0.0 22.78 | 2.6998 | 0.74|0.74
maximum utilization of fasteners Umax = 0.74 < 1 => verification fulfilled
2.3.2. verification block shear failure acc. to DIN EN 1995-1-1, annex A, strut
Lnet,t = 60 mm, t1 = 90 mm = Anet,t = 5400 mm2, My,k = 7511.4 Nmm, fh,k = 22.78 N/mm?
Lnet,v = 585 mm, tef = 39 mm = Anet,v = 24822 mm2 (failure mechanism d)
Lnet,v = 585 mm = Anet,v = 24822 mm2 = Fps,rk = 58.32 kN
Toad Nd Fbs,rd | Ubs
kN kN -
1 |30.000 40.375 0.74
maximum utilization block shear failure Umax = 0.74 < 1 => verification fulfilled
2.4. fastener diagonal left
member a1 az ast a4t asc a4c
mm mm mm mm mm mm
stplts 21.6 | 21.6|10.8 |10.8|10.8 | 10.8
centr.t.m. 40.0 2.0 180.0124.0|32.01]24.0
2.4.1. sum M straps
= 20.000 kN, Va = 0.000 kN, My,d = 0.000 + -0.340 x 0.000 + -0.000 x 20.000 = -0.000 KNm
Nr | Fwmi Fmxi Fmyi Funi Fmvi FtotHi Ftotvi Ftoti ototi fh,ak Fv,rd Un,ef | UF,v
kN kN kN kN kN kN kN kN ° | N/mm2 kN - -
1 -0.00 0.00 | -0.00, -0.00| -0.00 5.00 | -0.00 5.00 0.0 23.13| 7.7261 | 0.88 | 0.65
2| -0.00 0.00 | -0.00 0.00 | -0.00 5.00 | -0.00 5.00 -0.0 | 23.13 | 7.7261 0.88 0.65
3| -0.00 | -0.00 0.00 | -0.00 0.00 5.00 0.00 5.00 0.0 | 23.13 | 7.7261 | 0.88 | 0.65
4| -0.00 | -0.00 0.00 0.00 0.00 5.00 0.00 5.00 0.0 | 23.13| 7.7261 | 0.88 ]| 0.65

maximum utilization of fasteners Umax = 0.88 < 1 => verification fulfilled

2.4.2. verification block shear failure acc. to DIN EN 1995-1-1, annex A, diagonal left

Lnet,t = 32 mm, t1 = 180 mm = Anet,t = 5760 mm2, My,k = 33429.1 Nmm, fh,k = 23.13 N/mm2

Lnet,v = 276 mm, tef = 72 mm = Anet,v = 24302 mm? (failure mechanism a)

Lnet,v = 276 mm = Anet,v = 24302 mm? = Fps,rk = 73.44 kN

Toad Nda Fbs,rd | Ubs
kN kN

1|20.000 50.843 0.39

maximum utilization block shear failure Umax = 0.39 < 1 => verification fulfilled

2.5. fastener diagonal right

member a1 az ast ast a3sc a4c
mm mm mm mm mm mm
stplts 21.6 1 21.6 110.810.8 10.8|10.8
centr.t.m. 40.0 | 32.0 0.0|24.0|32.0|24.0
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2.5.1. sum M straps

Na = 20.000 kN, Vd = 0.000 kN, My,a = 0.000 + -0.340 x 0.000 + -0.000 x 20.000 = -0.000 KNm

Nr | Fwmi Fuxi Fmyi Funi Fmvi FtotHi Ftotvi Ftoti atotd fh,a.k Fv,rd Un,ef | UF,v
kN ‘ kN ‘ kN ‘ kN ‘ kN kN kN kN ‘ ° ‘N/mmZ ‘ ‘ - -

1 -0.00 0.00 0.00 -0.00 -0.00 5.00 -0.00 5.00 -0.0  23.13 | 7.7261 | 0.88 | 0.65

2 -0.00 0.00 0.00 0.00 -0.00 5.00 -0.00 5.00 -0.0 | 23.13 | 7.7261 0.88 0.65

3 -0.00 -0.00 -0.00 -0.00 0.00 5.00 0.00 5.00 0.0 | 23.13 | 7.7261 | 0.88 | 0.65

4 -0.00 -0.00 -0.00 0.00 0.00 5.00 0.00 5.00 0.0 | 23.13| 7.7261 | 0.88 ]| 0.65

maximum utilization of fasteners Umax = 0.88 < 1 => verification fulfilled

2.5.2. verification block shear failure acc. to DIN EN 1995-1-1, annex A, diagonal right

Lnet,t = 32 mm, t1 = 180 mm = Anet,t = 5760 mm2, My,k = 33429.1 Nmm, fh,k = 23.13 N/mm2

Lnet,v = 276 mm, ter = 72 mm = Anet,v = 24302 mm2 (failure mechanism a)

Lnet,v = 276 mm = Anet,v = 24302 mm2 = Fps,rk = 73.44 kN

Toad Nd Fbs,Rd | Ubs
KN KN

1|20.000 50.843 0.39

maximum utilization block shear failure Umax = 0.39 < 1 => verification fulfilled
2.6. results beams

2.6.1. strap left with An = 52020 mm2, Wn = 3319244 mm3, |n = 564271395 mm#4, kn = 1.000

Toad | fm,d ft.d fe.d fv.d Nda Md ©0,d omo,d omu,d Vd Td
N/mmZ | N/mmZ | N/mmZ | N/mmZ kN kNm N/mmZ2 N/mmZ2 N/mmZ2 kN

N/mmZ2

Us ‘ Ue

1]16.62 | 10.04 | 14.54 | 2.77 | 50.000 | 7.634 0.96 2.30 2.30 | 46.443  2.68 0.23 ‘0.97

beam maximum utilization Umax = 0.97 < 1 => verification fulfilled

2.6.2. strap right with An = 52020 mm2, Wn = 3319244 mm3, |n = 564271395 mm#4, kn = 1.000

1oad ‘ fmd | ft.a | fcd | fv.d Nd ‘ Md ‘ 60,d | omo.d | omu.d

N/mmZ | N/mmZ | N/mmZ | N/mmZ kN kNm N/mmZ2 N/mmZ2 N/mmZ2 kN

Vd ‘ Td

N/mmZ2

Us ‘ Ue

1]16.62 | 10.04 | 14.54 | 2.77 | 50.000 | -7.634 0.96 [{iliE2=20 [iEZ=S0 | 46.443  2.68 0.04 ‘0.97

beam maximum utilization Umax = 0.97 < 1 => verification fulfilled

2.6.3. strut with An = 17064 mm?2, Wn = 400078 mm3, |n = 24004659 mm4, kn = 1.000

Toad | fm,d ft.d fe.d fv.d Nda Md ©0,d omo,d omu,d Vd Td
N/mmZ | N/mmZ | N/mmZ | N/mmZ kN kNm N/mmZ2 N/mmZ2 N/mmZ2 kN

N/mmZ2

1| 9.69 | 4.98 | 11.08 | 2.08 60.000 | 0.000 3.52 0.00 0.00 | 0.000 0.00 0.71 0.00

beam maximum utilization Umax = 0.71 < 1 => verification fulfilled

2.6.4. diagonal left with An = 12960 mm2, Wn = 224082 mm?, |n = 10083690 mm#, kn = 1.000

Toad | fm,d ft.d fe.d fv.d Nda Md ©0,d omo,d omu,d
N/mmZ | N/mmZ | N/mmZ | N/mmZ kN kNm N/mmZ2 N/mmZ2 N/mmZ2

Vd Td
kN

N/mmZ2

1/11.08 | 5.88 |11.77 | 2.22  20.000 | -0.000 1.54  -0.00 -0.00| 0.000 0.00 0.26 0.00

beam maximum utilization Umax = 0.26 < 1 => verification fulfilled

2.6.5. diagonal right with An = 12960 mm2, Wn = 224082 mm?, |n = 10083690 mm#, kn = 1.000

Toad | fm,d ft.d fe.d fv.d Nda Md ©0,d omo,d omu,d Vd Td
N/mmZ | N/mmZ | N/mmZ | N/mmZ kN kNm N/mmZ2 N/mmZ2 N/mmZ2 kN

N/mmZ2

Us ‘ Us

1/11.08 | 5.88 |11.77 | 2.22  20.000 | -0.000 1.54  -0.00 -0.00| 0.000 0.00 0.26 0.00

beam maximum utilization Umax = 0.26 < 1 => verification fulfilled

2.7. results node plate
with ov,R,k = 235.00 N/mm?2, <r,k = 135.68 N/mm2, ys/;v = 1.00, ya = 1.00

2.7.1. sum M straps
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deformations ux [mm]
min ux = -0.0466 mm, max ux = 0.0468 mm

normal forces nxx [kN/m]
min nxx = -158.93 kN/m, max nxx = 283.99 kN/m

normal forces nxy [kN/m]
min nxy = -132.69 kN/m, max nxy = 130.23 kN/m

main shear stresses t1 [N/mm?]
min t1 = -20.97 N/mm2, max t1 = 39.57 N/mm?2

deformations uy [mm]
min uy = -0.0382 mm, max uy = 0.0126 mm

normal forces nyy [kN/m]
min nyy = -191.08 kN/m, max nyy = 221.55 kN/m

main normal stresses o1 [N/mm?]
min ¢1 =-14.66 N/mmz2, max c1 = 32.14 N/mm2

equivalent stresses ov [N/mmZ]
min oy = 0.42 N/mmz2, max oy = 70.13 N/mm?2
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utilization of the node plate Up
min Up = 0.002, max Up = 0.298

utilization of the node plate

Kno X y Ux uy oo Nyy Ny Gl Tl ov Up
mm mm mm mm KN/m KN/m KN/m N/mm? N/mm? N/mm?

4 350.0 165.0 0.047 -0.036 2.11 1.82 -2.64 0.39 0.03 1.00 0.004
10 -137.9 32.3 -0.012 0.012 130.89 -109.08 -27.36 2.18 24.00 42.69 0.182
41 141.0 -38.7 0.001 0.001 7.49 217.19 48.29 22.47 -20.97 45.87 0.200
315 |-122.8 94.3 -0.018 0.008 283.99 -25.82 -91.09 25.82 30.98 67.39 0.287
380 130.9 80.5 0.017 0.008 190.71 130.67 81.49 32.14 6.00 44.02 0.290
873 |-134.8 96.1 -0.023 0.011 48.02 -131.07 130.23 -8.30 17.91 55.37 0.236
874 |-129.3 98.8 -0.020 0.010 210.21 -185.53 42.23 2.47 39.57 70.13 0.298
955 |-295.7 112.3 -0.042 -0.027| -158.93 12.70 -38.98 -14.62 -17.16 35.77 0.152
967 137.8 -41.5 0.002 -0.000 22.63 221.55 19.51 24.42 -19.89 42.77 0.209
983 130.2 98.5 0.021 0.010 189.561 -191.08 -62.23 -0.15 38.07 69.37 0.295
984 135.4 95.3 0.023 0.010 24.40 -110.82 -132.69 -8.64 13.52 52.31 0.223
1058| 295.5 112.0 0.042 -0.027| -156.57 10.00 45.81 -14.66 -16.66 36.04 0.153

X,y: node coordinates; ux,uy: deformations; nxx,hyy,nxy: normal forces; o,t: stresses
Up: total utilization of the node plate

maximum utilization of the node plate Umax = 0.30 < 1 => verification fulfilled

2.8. bearing forces strap left
p1 = 80 mm, e1 = 41 mm, e2 = 106 mm, p2 = 64.00 mm, op
er1 =41 mm, e2 = 106 mm, p2 = 64 mm, aw = 0.77, k1 = 2.

= 1.00, ki = 2.50 => Fp,rk = 72.00 kN
50 => Fb,Rk,Rand = 55.26 kN

2.8.1. sum M straps

Nr | Ftoti Fv,rd U Nr | Ftoti Fv,rd U Nr | Ftoti Fv,rd U
kN kN kN kN - kN kN

1 7.27  44.21 1 0.16 4 6.93 | 44.21]0.16 7 9.50 | 44.21 0.21

2 4.03| 44.21 | 0.09 5 3.38 | 44.21]0.08 8 7.32 | 44.21 | 0.17

3 3.12 | 44.21 | 0.07 6 2.22 | 44.21 | 0.05 9 6.87 | 44.21 | 0.16
maximum utilization of the bearing forces Umax = 0.21 < 1 => verification fulfilled
2.9. bearing forces strap right
p1 =80 mm, e1 = 41 mm, ez = 106 mm, p2 = 64.00 mm, o = 1.00, k1 = 2.50 = Fp,rck = 72.00 kN
e1 = 41 mm, ez = 106 mm, p2 = 64 mm, oo = 0.77, k1 = 2.50 => Fp,Rk,Rand = 55.26 kN

2.9.1. sum M straps

Nr | Ftoti Fv,rd U Nr | Ftoti Fv,rd U Nr | Ftoti Fv,rd U
kN kN kN kN - kN kN
1 7.27 44,21 1 0.16 4 6.93 | 44.21 |0.16 7 9.50 | 44.21 0.21
2 4.03 | 44.21 1 0.09 5 3.38 | 44.21 |0.08 8 7.32 | 44.21 | 0.17
3 3.12 | 44.21 | 0.07 6 2.22 | 44.21|0.05 9 6.87 | 44.21 1 0.16
maximum utilization of the bearing forces Umax = 0.21 < 1 => verification fulfilled

2.10. bearing forces strut
p1 =60 mm, e1 = 18 mm, e2 = 30 mm, p2 = 12.00 mm, av = 1.00, k1 = 1.53 => Fp,pk = 11.57 kN
el =18 mm, e2 =30 mm, p2 =12 mm, oo = 1.00, ki1 = 1.53 => Fp,rk,Rand = 11.57 kN

2.10.1. sum M straps

Nr | Ftoti Fv,rd U Nr | Ftoti Fv,rd U Nr | Ftoti Fv,rd U
kN ‘ kN ‘ - kN kN - kN kN

1 1.00 9.26 0.11 11 1.00 9.26 | 0.11 21 1.00 9.26 | 0.11
2 1.00 9.26 | 0.11 12 1.00 9.26 | 0.11 22 1.00 9.26 | 0.11
3 1.00 9.26 | 0.11 13 1.00 9.26 | 0.11 23 1.00 9.26 | 0.11
4 1.00 9.26 | 0.11 14 1.00 9.26 | 0.11 24 1.00 9.26 | 0.11
5 1.00 9.26 | 0.11 15 1.00 9.26 | 0.11 25 1.00 9.26 | 0.11
6 1.00 9.26 | 0.11 16 1.00 9.26 | 0.11 26 1.00 9.26 | 0.11
7 1.00 9.26 | 0.11 17 1.00 9.26 | 0.11 27 1.00 9.26 | 0.11
8 1.00 9.26 | 0.11 18 1.00 9.26 | 0.11 28 1.00 9.26 | 0.11
9 1.00 9.26 | 0.11 19 1.00 9.26 | 0.11 29 1.00 9.26 | 0.11
10 1.00 9.26 | 0.11 20 1.00 9.26 | 0.11 30 1.00 9.26 | 0.11
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maximum utilization of the bearing forces Umax = 0.11 < 1 => verification fulfilled

2.11. bearing forces diagonal left
p1 = 40 mm, e1 = 62 mm, e2 = 29 mm, p2 = 32.00 mm, op
el = 62 mm, e2 =29 mm, p2 =32 mm, aw = 1.00, k1 = 2.

=1.00, k1 = 2.50 = Fp,rk = 36.00 kN
50 => Fb,Rk,Rand = 36.00 kN
2.11.1. sum M straps

Nr | Ftoti Fv,rd U
kN kN

1 2.50 28.80 | 0.09
2 2.50 | 28.80 0.09
3 2.50 | 28.80 | 0.09
4 2.50 | 28.80 | 0.09

maximum utilization of the bearing forces Umax = 0.09 < 1 => verification fulfilled

2.12. bearing forces diagonal right
p1 = 40 mm, e1 = 62 mm, ez = 29 mm, p2
el

1.00, ki1 = 2.50 = Fb,rk = 36.00 kN

32.00 mm, op =
2.50 => Fp,Rrk,Rand = 36.00 kN

62 mm, e2 = 29 mm, p2 = 32 mm, ap = 1.00, k1 =

2.12.1. sum M straps

Nr | Ftoti Fv,rd U
kN kN

1 2.50 28.80 | 0.09
2 2.50 | 28.80 0.09
3 2.50 | 28.80 | 0.09
4 2.50 | 28.80 | 0.09

maximum utilization of the bearing forces Umax = 0.09 < 1 => verification fulfilled

3. summary
total utilization of all verifications umax,ges = 0.967 < 1 = ok.
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