1: COLLING 15-4 S. 145

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=520.0 mm, steel plate external, on both sides

The steel plate must be structurally secured against buckling

fastener with a diameter < 10.0mm 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
11]-390.0 -90.0 4| 310.0 -90.0
-390.0 | 430.0 51 -390.0 -90.0
3] 310.0 | 430.0
1.3. connected beams
Nr. bar material b t o
mm mm °
1 | strap continuous solconiftimbr C30 180 80 0
2 | diagonal left solconiftimbr C30 160 80 45
3 | diagonal right solconiftimbr C30 100 80 60

1.4. fastener

1.4.1. strap

shear plate connector Bl dc = 80 mm, S235 (1052)

bolt M 12, S235 (1052)

washer d = 28 mm

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

3 fastener, a1 = 160 mm, az = 102 mm

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

polar moment of inertia Ip = 51200 mm4

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

Nr
mm mm

1|-160.0 0.0
2 0.0 0.0
3] 160.0 0.0

Xk ‘ Yk

fastener strap left scale 1:90

| 160 | 160 |

90 |

90

1.4.2. diagonal left

shear plate connector Bl dc = 80 mm, S235 (1052)

bolt M 12, S235 (1052)

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 1995-1-1, 8.2.3(4)

2 fastener, a1 = 160 mm, a2z = 102 mm

centroid of the fasteners from nodal point S at xs = -261 mm, ys = 261 mm
polar moment of inertia Ip = 12800 mm4
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coordinates of the fasteners (origin in the nodal point, x to the right, y to the top)

Nr Xk Yk
mm mm

1| -204.2 204.2
2| -317.3 | 317.3

view diagonal left scale 1:70

™
RS

fastener diagonal left scale 1:70

1.4.3. diagonal right

shear plate connector Bl dc = 80 mm, S235 (1052)

bolt M 12, S235 (1052)

washer d = 28 mm

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

2 fastener, a1 = 160 mm, a2z = 102 mm

centroid of the fasteners from nodal point S at xs = 141 mm, ys = 244 mm

polar moment of inertia Ip = 12800 mm4

coordinates of the fasteners (origin in the nodal point, x to the right, y to the top)
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Nr Xk Yk
mm mm
1 100.7 174.4

2 180.7 | 313.0

view diagonal right scale 1:75

fastener diagonal right scale 1:75
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1.5. nodal point
view scale 1:90

A

T o
N

1.6. node plate
view scale 1:50

1.7. load combinations (design internal forces)

diag. left diag. right
A N
Ha\/ N

sy e
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1.7.1. L1, KLED: short-term

Nr bar Nd Md Vd kmod Y
KN kNm KN - -
1| strap left -49.000 0.000 0.000 | 0.900 | 1.30
2 | strap right 49.367 0.000 0.000 | 0.900 | 1.30
3 | diag. left 88.200 0.000 0.000 | 0.900 | 1.30
4 | diag. right | -72.000 0.000 0.000 | 0.900 | 1.30
5| %ZH, =M, ZV -0.000 0.000 0.013 --- ---

2. results of all load case combinations
2.1. fastener strap

2.1.1.Lf1
Ng = -98.367 kN, Vd = -0.013 kN, My,d = -0.000 + -0.000 x -0.013 + 0.000 x -98.367 = -0.000 KNm
Nr

Fmi Fuxi Fmyi Funi Fmvi FtotHi Ftotvi Ftoti atotd Fv,rd Un,ef | UF,v
kN kN kN kN kN kN kN kN ° kN

1|-0.000  -0.000  0.000 -0.000 0.000 -32.789  -0.004 | 32.789  -180.0 41.4134 0.83 0.79
2| -0.000  -0.000 | -0.000 | 0.000 | -0.000 -32.789 | -0.004 | 32.789 | -180.0 | 41.4134 | 0.83 | 0.79
3 -0.000 | -0.000 | -0.000 | 0.000 | -0.000 -32.789 | -0.004 | 32.789 | -180.0 | 41.4134 | 0.83 | 0.79

maximum utilization of fasteners Umax = 0.83 < 1 => verification fulfilled

2.2. fastener diagonal left

22.1.L11
Nd¢ = 88.200 kN, Vd = 0.000 kN, My,a = 0.000 + -0.369 x 0.000 + -0.000 x 88.200 = -0.000 KNm

Nr

Fmi Fuxi Fmyi Funi Fmvi FtotHi Ftotvi Ftoti atotd Fv,rd Un,ef | UF,v
kN kN kN kN kN kN kN kN ° kN

1|-0.000  0.000 -0.000 -0.000 -0.000 44.100 -0.000 | 44.100  -0.0 | 41.4134 1.12 1.06
2 -0.000 | -0.000 | 0.000 | -0.000 | 0.000 | 44.100  0.000 | 44.100 0.0 | 41.4134 | 1.12|1.06

maximum utilization of fasteners Umax = 1.12 > 1 => verification not fulfilled 1

2.3. fastener diagonal right
2.3.1.L11
Na = -72.000 kN, Vd = 0.000 kN, My,d = 0.000 + -0.281 x 0.000 + -0.000 x -72.000 = 0.000 KNm

Nr | Fwmi Fuxi Fmyi Funi Fmvi FtotHi Ftotvi Ftoti atotd Fv,rd Un,ef | UF,v
kN kN kN kN kN kN kN kN ° kN

1| 0.000  -0.000  -0.000 0.000 0.000 -36.000 | 0.000 | 36.000 180.0 | 41.4134 0.87 0.87
2| 0.000 0.000  0.000 -0.000 | -0.000 -36.000 | -0.000 | 36.000 | -180.0 | 41.4134 | 0.87 | 0.87

maximum utilization of fasteners Umax = 0.87 < 1 => verification fulfilled

2.4, results beams

2.4.1. strap left with An = 11350 mm2, Wn = 413471 mm3, |n = 37212413 mm#4, kn = 1.000

1oad‘fm,d ft.d | fea | fvud Nd ‘ 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 20.77 | 13.15 | 16.62 | 2.77 |-49.000 | -0.000 | -4.32  -0.00 -0.00 | 0.000 0.00 0.07 0.00

beam maximum utilization Umax = 0.07 < 1 => verification fulfilled

2.4.2. strap right with An = 11350 mm2, Wn = 413471 mm3, In = 37212413 mm#, kn = 1.000

Toad | fm,d ft.d
N/mmZ | N/mmZ | N/mmZ | N/mmZ kN kNm N/mmZ2 N/mmZ2 N/mmZ2 kN N/mmZ2
120.77 | 13.15 | 16.62 2.77 | 49.367 | -0.000 4.35 0.00 0.00 0.000 0.00  0.33 0.00

beam maximum utilization Umax = 0.33 < 1 => verification fulfilled

fe.d | fv,d Nd ‘ Md ‘co,d omo,d | omu.d ‘ Vd “l:d

Us ‘ Us

2.4.3. diagonal left with An = 9750 mm2, Wn = 320488 mm3, |y = 25639079 mm#4, kn = 1.000

1oad‘fm,d ft.d | fea | fvud Nd ‘ Md ‘co,d omo,d | omu.d ‘ Vd “l:d

N/mmZ | N/mmZ | N/mmZ | N/mmZ kN kNm N/mmZ2 N/mmZ2 N/mmZ2 kN N/mmZ2
1]20.77 | 13.15 | 16.62 | 2.77 88.200 | -0.000 9.05 -0.00 -0.00| 0.000 0.00 0.69 0.00

beam maximum utilization Umax = 0.69 < 1 => verification fulfilled

Us ‘ Ue

2.4.4. diagonal right with An = 4950 mm2, Wn = 99982 mm3, In = 4999079 mm#, kn = 1.084

1oad‘fm,d ft.d | fea | fvud Nd ‘ Md ‘co,d omo,d | omu.d ‘ Vd “l:d

N/mmZ | N/mmZ | N/mmZ | N/mmZ kN kNm N/mmZ2 N/mmZ2 N/mmZ2 kN N/mmZ2
1 20.77 | 13.15 | 16.62 | 2.77 |-72.000 | 0.000 | -14.55 0.00 0.00 | 0.000 0.00 0.77 0.00

beam maximum utilization Umax = 0.77 < 1 => verification fulfilled

Us ‘ Ue
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2.5. 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

25.1.Lf1

deformations ux [mm]
min ux = -0.0416 mm, max ux = 0.0277 mm

-

||||||ﬂ||ﬂ||||ﬂ“

normal forces nxx [kN/m]
min hxx = -21.06 kN/m, max nx = 51.34 kN/m

normal forces nxy [kN/m]
min nxy = -10.97 kN/m, max nxy = 85.24 kN/m

N

main shear stresses t1 [N/mm?]
min t1 = -5.42 N/mm2, max t1 = 4.63 N/mm?

utilization of the node plate Up
min Up = 0.007, max Up = 0.128

-0.0107

-0.00307
0.0048
0.0123
0.0199
0.0278

-21.1
-13.1
-5.1
29
10.9
18.9
26.9
34.9
42.9
50.9

deformations uy [mm]
min uy = -0.0702 mm, max uy = 0.0366 mm

normal forces nyy [kN/m]
min nyy = -39.00 kN/m, max nyy = 68.39 kN/m

main normal stresses o1 [N/mm?]
min ¢1 =-3.31 N/mm2, max ¢1 = 8.60 N/mm?

equivalent stresses ov [N/mmZ]

min oy = 1.72 N/mmz2, max oy = 29.99 N/mm?2
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-0.0171

-0.00489
0.00733
0.0196
0.0318
0.044

-3.3
-1.97
-0.633
0.7
2.03
3.37
4.7
6.03
7.37
8.7

1.7
4.81
7.92
"
14.1
17.3
20.4
235
26.6
29.7



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?

3 310.0 -430.0 -0.010 0.021 -10.75 -13.47 -10.97 -2.42 0.27 4.53 0.024
15 172.8 0.0 0.028 0.012 18.19 -16.02 32.21 0.22 3.42 12.64 0.054
39 -390.0 -187.9 -0.018 -0.041 11.49 65.64 29.72 7.71 -5.42 15.92 0.074
40 -390.0 -221.8 -0.021 -0.044 14.31 68.39 25.97 8.27 -5.41 15.40 0.077
42 -390.0 -275.2 -0.025 -0.051 21.06 64.94 17.09 8.60 -4.39 12.91 0.076
53 |-252.8 -430.0| -0.003 -0.042 51,34 7.41 10.47 5.87 4,39 10.27| 0.052
54 -217.8 -430.0 -0.001 -0.036 50.07 3.75 14.90 5.38 4.63 10.95 0.049
62 153.6 -430.0 -0.005 0.020 -21.06 -2.27 5.11 -2.33 -1.88 4.38 0.021
72 310.0 -225.0 -0.009 0.013 5.87 -39.00 6.83 -3.31 4.49 8.77 0.037
153 174.4 -301.9 -0.022 0.037 -5.85 -18.70 15.51 -2.45 1.28 6.31 0.027
849 -44.7 -114.1 -0.009 -0.007 27.14 2.16 85.24 2.93 2.50 29.99 0.128

X,y: node coordinates; ux,uy: deformations; nxx,hyy,nxy: normal forces;

Up: total utilization of the node plate

c,t: Stresses

maximum utilization of the node plate Umax = 0.13 < 1 => verification fulfilled

2.6. bearing forces strap

p1 = 160 mm, e1 = 90 mm, e2 = 90 mm, pz =
e1 =90 mm, e2 = 90 mm, pz = 204 mm, o =
26.1. LM

Nr | Ftoti Fv,rd ]

KN KN

1] 16.39 91.80 0.18

2| 16.39 | 91.80 0.18

3| 16.39| 91.800.18

maximum utilization of the bearing forces

2.7. bearing forces diagonal left

p1 = 160 mm, e1 = 73 mm, e2 = 80 mm, pz =
e1 =73 mm, e2 = 80 mm, pz = 204 mm, o =
2.71.LM1
Nr | Ftoti Fv,rd ]
KN KN
1| 22.05 87.20 0.25
2| 22.05| 87.200.25

maximum utilization of the bearing forces

2.8. bearing forces diagonal right

p1 = 160 mm, e1 = 117 mm, e2 = 50 mm, pz =
e1 = 117 mm, e2 = 50 mm, p2 = 204 mm, o =
2.8.1. LM
Nr | Ftoti Fv,rd ]
KN KN
1| 18.00 91.80 0.20
2| 18.00 | 91.80 0.20

maximum utilization of the bearing forces

3. summary

total utilization of all verifications umax,ges = 1.121 > 1 = not ok.

204.00 mm, ob
1.00, k1 = 2.50

1.00, ki = 2.50 => Fp,rk = 114.75 kN
=> Fb,Rk,Rand = 114.75 kN

Umax = 0.18 < 1 => verification fulfilled

204.00 mm, ob
0.95, k1 = 2.50

1.00, ki = 2.50 => Fp,rk = 114.75 kN
=> Fp,Rk,Rand = 109.00 kN

Umax = 0.25 < 1 => verification fulfilled
204.00 mm, ap = 1.00, ki1 = 2.50 => Fp,rk = 114.75 kN
1.00, ki = 2.50 => Fp,Rk,Rand = 114.75 kN

Umax = 0.20 < 1 => verification fulfilled
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