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Case Case name
1 Egenlast
2 Horisontal vind s@r nedadrettet
3 Vind s@r nedadrettet
4 Snglast
5 Egenlast ULS
6 ULS
7 ULS+
8 ULS-
9 Vind nord nedadrettet
10 Horisontal vind sgr oppadrettet
11 SLS
12 Vind s@r oppadrettet
13 Vind vest
14 Vind gst
15 SLS+
16 SLS-
17 SLS:CHR
18 SLS:CHR+
19 SLS:CHR-
20 SLS:FRE
21 SLS:FRE+
22 SLS:FRE-
23 SLS:QPR
24 SLS:QPR+
25 SLS:QPR-
26 FIRE
27 FIRE+
28 FIRE-
29 MCOMB Snglast og Horisontal vind Sgr
30 MCOMB Sngdriv fra nord og Horisontal vind sgr
31 MCOMB Sngdriv fra nord
33 MCOMB Snglast og Vind fra nord
36 Wind X+ 56.91 m/s (f =1.00) Simulation
37 Wind X+Y+ 56.91 m/s (f =1.00) Simulation
38 Wind Y+ 56.91 m/s (f =1.00) Simulation
39 Wind X-Y+ 56.91 m/s (f =1.00) Simulation
40 Wind X- 56.91 m/s (f =1.00) Simulation
41 Wind X-Y- 56.91 m/s (f =1.00) Simulation
42 Wind Y- 56.91 m/s (f =1.00) Simulation
43 Wind X+Y- 56.91 m/s (f =1.00) Simulation
44 vind horisontal s@r +-
45 MCOMB snglast og Vind horisontal sgr +-
46 Innvendig sug
47 MCOMB snglast
51 Innvendig trykk
52 MCOMB Vind @st, ex sng
53 MCOMB Vind vest, ex sng
54 Sngdriv nord
55 Sngdriv sgr
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Autodesk Robot Structural Analysis Professional 2021
Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 28 Timber Beam  POINT: COORDINATE: x=047L=275m

LOADS:
Governing Load Case: 6 ULS /319/ 1*¥1.20 + 4*1.50

MATERIAL GL30c

gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa f¢,0,k =24.50 MPa
fv,k=3.50 MPa 1,90,k =0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05 =10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘— SECTION PARAMETERS: 325x375

ht=375 mm
bf=325 mm Ay=81250 mm2 Az=81250 mm2 Ax=121875 mm2
tw=162 mm Iy=1428222656 mm4 1z=1072753906 mm4 1x=2068404527 mm4
tf=162 mm Wy=7617188 mm3 Wz=6601562 mm3
STRESSES ALLOWABLE STRESSES
Sig t,0,d =N/Ax=-13.31/121875=-0.11 MPa ft,0,d=16.23 MPa
Sig_m,y,d = MY/Wy=-119.70/7617188 = -15.71 MPa fm,y,d =24.61 MPa
fv,d=2.74 MPa
Tau z,d = 1.5%0.44/121875 = 0.01 MPa
Factors and additional parameters
kh=1.06 kh y=1.05 kmod = 0.90 Ksys =1.00 ker =0.67
X LATERAL BUCKLING PARAMETERS:
BUCKLING PARAMETERS:
X About Y axis: X About Z axis:

VERIFICATION FORMULAS:
Sig t,0,d/ft,0,d + Sig_m,y,d/f m,y,d=0.11/16.23 + 15.71/24.61 = 0.65 <1.00 (6.17)

(Tau z,d/ker)/f v,d = (0.01/0.67)/2.74 = 0.00 < 1.00  (6.13)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.00 mm < u fin,max,y = L/250.00 = 23.40 mm Verified

Governing load case: (1+0.6)*1 + (1+0*0.6)*14 + (0.6+0*0.6)*51

u fin,z=21.49 mm < u fin,max,z = L1/250.00 = 23.40 mm Verified

Governing load case: (1+0.6)*1 + (0.6+0%0.6)*2 + (1+0.2*0.6)*4 + (0.6+0*0.6)*46 u inst,y =0.00 mm < u
inst,max,y = L/300.00 = 19.50 mm Verified

Governing load case: 1*1+ 1*14 + 1*51

uinst,z=18.32 mm < u inst,max,z = 1/300.00 = 19.50 mm Verified

Governing load case: 1*1+0.6*2 + 1*4 + 0.6*46
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Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt

F_ Displacements (GLOBAL SYSTEM):

vx=0.04 mm < vmax,x=1L/150.00 =39.00 mm Verified
Governing load case: SLS:CHR /36/ 1*1.00 + 13*1.00 + 54*0.70 + 51*1.00
vy=0.16 mm < v max,y =L/150.00 =39.00 mm Verified

Governing load case: SLS:CHR /61/ 1*1.00 +2*0.60 + 4*1.00 + 51*0.60

Section OK !!!
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Autodesk Robot Structural Analysis Professional 2021
Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 28 Timber Beam  POINT: COORDINATE: x=047L=275m

LOADS:
Governing Load Case: 6 ULS /319/ 1*¥1.20 + 4*1.50

MATERIAL GL30c

gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa f¢,0,k =24.50 MPa
fv,k=3.50 MPa 1,90,k =0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05 =10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘— SECTION PARAMETERS: 300x400

ht=400 mm
bf=300 mm Ay=80000 mm?2 Az=80000 mm2 Ax=120000 mm?2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
tf=150 mm Wy=8000000 mm3 Wz=6000000 mm3
STRESSES ALLOWABLE STRESSES
Sig t,0,d = N/Ax =-13.24/120000 =-0.11 MPa ft,0,d=16.36 MPa
Sig_m,y,d = MY/Wy=-119.67/8000000 = -14.96 MPa fm,y,d = 24.45 MPa
fv,d=2.74 MPa
Tau z,d = 1.5%0.44/120000 = 0.01 MPa
Factors and additional parameters
kh=1.07 kh y=1.04 kmod = 0.90 Ksys =1.00 ker =0.67
X LATERAL BUCKLING PARAMETERS:
BUCKLING PARAMETERS:
X About Y axis: X About Z axis:

VERIFICATION FORMULAS:
Sig_t,0,d/f1,0,d + Sig_m,y,d/f m,y,d = 0.11/16.36 + 14.96/24.45= 0.62 <1.00 (6.17)

(Tau z,d/ker)/f v,d = (0.01/0.67)/2.74 = 0.00 < 1.00  (6.13)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.00 mm < u fin,max,y = L/250.00 = 23.40 mm Verified

Governing load case: (1+0.6)*1 + (0.7+0.2*0.6)*4 + (1+0*0.6)*14 + (0.6+0*0.6)*51

u fin,z=19.17 mm < u fin,max,z = L/250.00 = 23.40 mm Verified

Governing load case: (1+0.6)*1 + (0.6+0%0.6)*2 + (1+0.2*0.6)*4 + (0.6+0*0.6)*46 u inst,y =0.00 mm < u
inst,max,y = L/300.00 = 19.50 mm Verified

Governing load case: 1*1+0.7%4 + 1*14 + 1*51

uinst,z=16.35 mm < uinst,max,z=1/300.00 = 19.50 mm Verified

Governing load case: 1*1+0.6*2 + 1*4 + 0.6*46
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F_ Displacements (GLOBAL SYSTEM):

vx=0.04 mm < vmax,x=1L/150.00 =39.00 mm Verified
Governing load case: SLS:CHR /36/ 1*1.00 + 13*1.00 + 54*0.70 + 51*1.00
vy=0.16 mm < v max,y =L/150.00 =39.00 mm Verified

Governing load case: SLS:CHR /61/ 1*1.00 +2*0.60 + 4*1.00 + 51*0.60

Section OK !!!
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Autodesk Robot Structural Analysis Professional 2021
Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 1 Timber Beam 2 POINT: COORDINATE: x=1.00L=4.44m

LOADS:
Governing Load Case: 6 ULS /319/ 1*¥1.20 + 4*1.50

MATERIAL GL30c

gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa f¢,0,k =24.50 MPa
fv,k=3.50 MPa 1,90,k =0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05 =10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘— SECTION PARAMETERS: 300x300

ht=300 mm

bf=300 mm Ay=60000 mm?2 Az=60000 mm?2 Ax=90000 mm2
tw=150 mm Iy=675000000 mm4 1z=675000000 mm4 Ix=1138723011 mm4
tf=150 mm Wy=4500000 mm3 Wz=4500000 mm3

STRESSES ALLOWABLE STRESSES

Sig_c¢,0,d =N/Ax = 68.17/90000 = 0.76 MPa fc,0,d=19.17 MPa

Sig_m,y,d = MY/Wy=0.21/4500000 = 0.05 MPa fm,y,d=25.16 MPa

Sig_m,z,d = MZ/Wz= 0.69/4500000 = 0.15 MPa fm,z,d=25.16 MPa

Tau y,d = 1.5%-0.15/90000 = -0.00 MPa fv,d=2.74 MPa

Tau z,d = 1.5*0.05/90000 = 0.00 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km =0.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | AboutY axis: 10 ] About Z axis:
LY =444 m Lambda Y =51.31 LZ=444m Lambda Z =51.31
Lambda rel Y =0.78 ky = 0.83 Lambda rel Z=0.78 kz=10.83
LFY =4.44 m key =0.90 LFZ=4.44m kez=10.90

VERIFICATION FORMULAS:
Sig_c,0,d/(ke,z*f ¢,0,d) + km*Sig_m,y,d/f m,y,d + Sig_m,z,d/fm,z,d= 0.05 <1.00 (6.24)

(Tau y,d/kcr+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.00 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

ufin,y=0.11 mm < u fin,max,y = L/200.00 = 22.22 mm Verified
Governing load case: (1+0.6)*1 + (1+0.2*0.6)*4 + (0.6+0*0.6)*9 + (0.6+0*0.6)*46

u fin,z=0.04 mm < u fin,max,z = 1/200.00 =22.22 mm Verified

Governing load case: (1+0.6)*1 + (0.7+0.2*0.6)*4 + (1+0*0.6)*13 + (0.6+0%0.6)*46 u inst,y = 0.09 mm < u
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Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt
inst,max,y = L/300.00 = 14.81 mm Verified

Governing load case: 1*1 + 1*4+0.6*9 + 0.6*46

uinst,z = 0.04 mm < u inst,max,z = L/300.00 = 14.81 mm Verified

Governing load case: 1*1+0.7%4 + 1*13 + 1*46

F_ Displacements (GLOBAL SYSTEM):

vx=0.24mm < vmax,x=L/150.00 =29.62 mm Verified
Governing load case: SLS:CHR /32/ 1*1.00 +4%0.70 + 13*1.00 + 46*1.00
vy=0.56 mm < v max,y=L/150.00 =29.62 mm Verified

Governing load case: SLS:CHR /76/ 1*1.00 +4*1.00 + 9*0.60 + 46*0.60

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 2 Timber Beam 2 POINT: COORDINATE: x=1.00L=444m

LOADS:
Governing Load Case: 6 ULS /319/ 1*1.20 + 4*1.50

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £t,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘_ SECTION PARAMETERS: 300x300

ht=300 mm

bf=300 mm Ay=60000 mm2 Az=60000 mm?2 Ax=90000 mm?2
tw=150 mm Iy=675000000 mm4 1z=675000000 mm4 Ix=1138723011 mm4
t=150 mm Wy=4500000 mm3 Wz=4500000 mm3

STRESSES ALLOWABLE STRESSES

Sig ¢,0,d =N/Ax =125.29/90000 = 1.39 MPa fc,0,d=19.17 MPa

Sig m,y,d = MY/Wy= 0.21/4500000 = 0.05 MPa fm,y,d=25.16 MPa

Sig m,z,d = MZ/Wz=0.71/4500000 = 0.16 MPa fm,z,d=25.16 MPa

Tau y,d = 1.5*%-0.16/90000 = -0.00 MPa fv,d=2.74 MPa

Tau z,d = 1.5*0.05/90000 = 0.00 MPa

Factors and additional parameters
km=0.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker=0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | About Y axis: 1 | About Z axis:
LY =444 m Lambda Y =51.31 LZ=444m Lambda Z = 51.31
Lambda rel Y =0.78 ky =0.83 Lambda rel Z=10.78 kz=0.83
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Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt
LFY =4.44m key =0.90 LFZ=4.44m kez =0.90

VERIFICATION FORMULAS:
Sig_c,0,d/(ke,z*f ¢,0,d) + km*Sig_m.y,d/f m,y,d + Sig_ mz,dfmzd= 0.09 <1.00 (6.24)

(Tau y,d/ker)/f v,d = (0.00/0.67)/2.74 = 0.00 < 1.00  (Tau z,d/ker)/f v,d = (0.00/0.67)/2.74 = 0.00 < 1.00
(6.13)

LIMIT DISPLACEMENTS

il Deflections (LOCAL SYSTEM):

u fin,y =0.11 mm < u fin,max,y = L/200.00 = 22.22 mm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*4 + (0.6+0*0.6)*9 + (0.6+0*0.6)*46

u fin,z = 0.04 mm < u fin,max,z =1/200.00 = 22.22 mm Verified

Governing load case: (1+0.6)*1 + (0.7+0.2*0.6)*4 + (1+0*0.6)*13 + (0.6+0*0.6)*46 u inst,y =0.09 mm < u
inst,max,y = L/300.00 = 14.81 mm Verified

Governing load case: 1*1+ 1*4+0.6*9 + 0.6*46

uinst,z=0.03 mm < u inst,max,z=L1/300.00 = 14.81 mm Verified

Governing load case: 1*1+0.7%4 + 1*13 + 1*46

r Displacements (GLOBAL SYSTEM):

vx=0.19mm < vmax,x=L/150.00 =29.62 mm Verified
Governing load case: SLS:CHR /32/ 1*1.00 +4%0.70 + 13*1.00 + 46*1.00
vy=0.57 mm < v max,y=L/150.00 =29.62 mm Verified

Governing load case: SLS:CHR /76/ 1*1.00 +4*1.00 + 9*0.60 + 46*0.60

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 3 Timber Beam 2 POINT: 3 COORDINATE: x=0.11L=0.50m

LOADS:
Governing Load Case: 6 ULS /319/ 1*¥1.20 + 4*1.50

MATERIAL GL30c

gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa f¢,0,k =24.50 MPa
fv,k=3.50 MPa 1,90,k =0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05 =10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘— SECTION PARAMETERS: 300x300

ht=300 mm

bf=300 mm Ay=60000 mm?2 Az=60000 mm?2 Ax=90000 mm2
tw=150 mm Iy=675000000 mm4 1z=675000000 mm4 Ix=1138723011 mm4
tf=150 mm Wy=4500000 mm3 Wz=4500000 mm3

STRESSES ALLOWABLE STRESSES

Sig_c,0,d = N/Ax = 182.29/90000 = 2.03 MPa fc,0,d=19.17 MPa

Sig m,y,d = MY/Wy=8.17/4500000 = 1.81 MPa fm,y,d=25.16 MPa
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Author: File: Tungestolen leddet knutepunkt.rtd
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Sig_m,z,d = MZ/Wz= 2.34/4500000 = 0.52 MPa fm,z,d=25.16 MPa

Tau y,d = 1.5%-4.70/90000 = -0.08 MPa fv,d=2.74 MPa

Tau z,d = 1.5*%16.39/90000 = 0.27 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km =0.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | About Y axis: 10 ] About Z axis:
LY =444 m Lambda Y =51.31 LZ=444m Lambda Z =51.31
Lambda rel Y =0.78 ky = 0.83 Lambda rel Z=0.78 kz=10.83
LFY =4.44 m key = 0.90 LFZ=4.44m kez=10.90

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f ¢,0,d) + Sig_m,y,d/f m,y,d + km*Sig m,z,d/f m,z,d= 0.20 <1.00 (6.23)

(Tau y,d/kcr+Tau tory,d/kshape)/f v,d = 0.04 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.15 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.20 mm < u fin,max,y = L/200.00 = 22.22 mm Verified

Governing load case: (1+0.6)*1 + (0.6+0*0.6)*3 + (1+0.2*0.6)*4 + (0.6+0*0.6)*46

u fin,z=0.07 mm < u fin,max,z = 1/200.00 =22.22 mm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*4 + (0.6+0*0.6)*9 + (0.6+0*0.6)*46 u inst,y=0.16 mm < u
inst,max,y = L/300.00 = 14.81 mm Verified

Governing load case: 1*1 +0.6*3 + 1*4 + 0.6*46

uinst,z=0.06 mm < u inst,max,z=L1/300.00 = 14.81 mm Verified

Governing load case: 1*1 + 1*4 +0.6*9 + 0.6*46

F_ Displacements (GLOBAL SYSTEM):

vx=0.20mm < vmax,x =L/150.00 =29.62 mm Verified
Governing load case: SLS:CHR /32/ 1*1.00 +4%0.70 + 13*1.00 + 46*1.00
vy=0.64 mm < v max,y=L1/150.00 =29.62 mm Verified

Governing load case: SLS:CHR /76/ 1*1.00 +4*1.00 + 9*0.60 + 46*0.60

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 10 Timber Beam  POINT: COORDINATE: x=1.00L=2.78 m
LOADS:

Governing Load Case: 6 ULS /231/ 1*1.00 + 13*1.50 + 46*1.50
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MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa 1,90,k =0.50 MPa fc,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘— SECTION PARAMETERS: 300x300

ht=300 mm

bf=300 mm Ay=60000 mm?2 Az=60000 mm2 Ax=90000 mm?2
tw=150 mm Iy=675000000 mm4 1z=675000000 mm4 1x=999000000 mm4
tf=150 mm Wy=4500000 mm3 Wz=4500000 mm?3

STRESSES ALLOWABLE STRESSES
Sig_t,0,d = N/Ax = -0.03/90000 = -0.00 MPa £t,0,d =19.99 MPa

Sig_m,y,d = MY/Wy= -3.71/4500000 = -0.83 MPa fm,y,d=30.76 MPa

Sig_m,z,d = MZ/Wz= -0.97/4500000 = -0.22 MPa fm,z,d =30.76 MPa

Tau y,d = 1.5*%0.66/90000 = 0.01 MPa fv,d=3.35MPa

Tau z,d = 1.5%1.96/90000 = 0.03 MPa
Tau tory,d = 0.01 MPa, Tau torz,d =0.01 MPa

Factors and additional parameters
km=10.70 kh=1.07 kmod =1.10 Ksys =1.00 ker=0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About Y axis: x About Z axis:

VERIFICATION FORMULAS:
Sig_t,0,d/f,0,d + Sig_m,y,d/f m,y,d + km*Sig_m,zd/fm,zd= 0.03 <1.00 (6.17)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.01 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.02 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

il Deflections (LOCAL SYSTEM):

u fin,y = 0.02 mm < u fin,max,y = L/200.00 = 13.89 mm Verified
Governing load case: (1+0.6)*1 + (0.7+0.2¥0.6)*4 + (1+0*0.6)*9 + (0.6+0*0.6)*51

u fin,z = 0.08 mm < u fin,max,z =1/200.00 = 13.89 mm Verified

Governing load case: (1+0.6)*1 + (0.7+0.2*%0.6)*4 + (1+0*0.6)*13 + (0.6+0%0.6)*46

F_ Displacements (GLOBAL SYSTEM):

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
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Autodesk Robot Structural Analysis Professional 2021
Author:

File: Tungestalen leddet knutepunkt.rtd

Address: Project: Tungestglen leddet knutepunkt
MEMBER: 11 Timber Beam POINT: COORDINATE: x=0.00L=0.00m
LOADS:

Governing Load Case: 6 ULS /253/ 1*1.20 +4*1.50 + 9*0.90 + 46*0.90

MATERIAL GL30c
gM=1.15

fvk=3.50 MPa

E 0,05 =10800.00 MPa

fm,0,k =30.00 MPa
£t,90,k = 0.50 MPa
G moyen = 650.00 MPa

ft,0,k =19.50 MPa
fc,90.k =2.50 MPa
Service class: 1

fc,0,k =24.50 MPa
E 0,moyen = 13000.00 MPa
Betac=0.10

3

SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
tf=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig_c¢,0,d =N/Ax =2.72/120000 = 0.02 MPa
Tau y,d = 1.5%0.00/120000 = 0.00 MPa

fc,0,d=23.43 MPa
fv,d=3.35MPa

Tau z,d = 1.5*27.11/120000 = 0.34 MPa

Factors and additional parameters

kh=1.07 kmod =1.10 Ksys =1.00 ker =0.67
X LATERAL BUCKLING PARAMETERS:
BUCKLING PARAMETERS:
X About Y axis: X About Z axis:

VERIFICATION FORMULAS:
Sig_c,0,d/f ¢,0,d = 0.02/23.43 =0.00 < 1.00 (6.23-4)]

(Tau y,d/ker)/f v,d = (0.00/0.67)/3.35 = 0.00 < 1.00
(6.13)

(Tau z,d/ker)/f v,d = (0.34/0.67)/3.35 = 0.15 < 1.00

LIMIT DISPLACEMENTS

i

Deflections (LOCAL SYSTEM):

u fin,y = 0.00 mm < u fin,max,y = L/200.00 = 22.24 mm Verified
Governing load case: (1+0.6)*1 + (0.7+0.2*0.6)*4 + (1+0*0.6)*13 + (0.6+0*0.6)*51
u fin,z=2.49 mm < u fin,max,z = L/200.00 =22.24 mm Verified

Governing load case: (1+0.6)*1 + (0.6+0%0.6)*9 + (1+0.2*0.6)*55 + (0.6+0*0.6)*46

F

Displacements (GLOBAL SYSTEM):

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification
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Autodesk Robot Structural Analysis Professional 2021

Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt
CODE GROUP:

MEMBER: 12 Timber Beam  POINT: COORDINATE: x=0.50L=2.93m
LOADS:

Governing Load Case: 6 ULS /319/ 1*1.20 + 4*1.50

MATERIAL GL30c

egM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £t,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=10.10

‘_ SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm?2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
t=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig t,0,d =N/Ax = -8.78/120000 = -0.07 MPa ft,0,d =16.36 MPa

Sig m,y,d = MY/Wy= -44.65/8000000 = -5.58 MPa fm,y,d =24.45 MPa

Factors and additional parameters
kh=1.07 kh y=1.04 kmod = 0.90 Ksys =1.00

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About Y axis: X About Z axis:

VERIFICATION FORMULAS:
Sig_t,0,d/ft,0,d + Sig_m,y,d/f m,y,d = 0.07/16.36 + 5.58/24.45= 0.23 <1.00 (6.17)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.00 mm < u fin,max,y = L/250.00 = 23.40 mm Verified

Governing load case: (1+0.6)*1 + (0.7+0.2*0.6)*4 + (1+0*0.6)*13 + (0.6+0*0.6)*51

u fin,z=7.77 mm < u fin,max,z = 1/250.00 =23.40 mm Verified

Governing load case: (1+0.6)*1 + (0.6+0*0.6)*2 + (1+0.2*0.6)*54 + (0.6+0*0.6)*46 u inst,y = 0.00 mm < u
inst,max,y = L/300.00 = 19.50 mm Verified

Governing load case: 1*1+0.7%4 + 1*13 + 1*51

uinst,z=6.43 mm < u inst,max,z=L/300.00 = 19.50 mm Verified

Governing load case: 1*1 +0.6*2 + 1*54 + 0.6%46

F_ Displacements (GLOBAL SYSTEM):

vx=0.19 mm < vmax,x =L/150.00 =39.00 mm Verified
Governing load case: SLS:CHR /88/ 1*1.00 +4%1.00 + 13*0.60 + 46*0.60
vy=0.08 mm < v max,y=1L1/150.00=39.00 mm Verified

Governing load case: SLS:CHR /4/ 1*#1.00 +2*1.00 + 55%0.70 + 46*1.00

Section OK !!!
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Autodesk Robot Structural Analysis Professional 2021
Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 13 Timber Beam POINT: COORDINATE: x=1.00L=243m

LOADS:
Governing Load Case: 6 ULS /221/ 1¥1.00 + 2*1.50 + 46*1.50

MATERIAL GL30c

gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa 1,90,k =0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05 =10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘— SECTION PARAMETERS: 300x300

ht=300 mm

bf=300 mm Ay=60000 mm?2 Az=60000 mm?2 Ax=90000 mm2
tw=150 mm Iy=675000000 mm4 1z=675000000 mm4 1x=999000000 mm4
tf=150 mm Wy=4500000 mm3 Wz=4500000 mm3

STRESSES ALLOWABLE STRESSES
Sig_c,0,d =N/Ax = 15.25/90000 = 0.17 MPa fc,0,d=23.43 MPa

Sig_m,y,d = MY/Wy=5.58/4500000 = 1.24 MPa fm,y,d =30.76 MPa

Sig_m,z,d = MZ/Wz= 0.10/4500000 = 0.02 MPa fm,z,d=30.76 MPa

Tau y,d = 1.5%-0.04/90000 = -0.00 MPa fv,d=3.35 MPa

Tau z,d = 1.5*10.66/90000 = 0.18 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km =0.70 kh=1.07 kmod =1.10 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About Y axis: X About Z axis:

VERIFICATION FORMULAS:
(Sig_c,0,d/f¢,0,d)*2 + Sig_m,y,d/f m,y,d + km*Sig m,z,d/f m,z,d= 0.04 <1.00 (6.19)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.08 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.0l mm < u fin,max,y = L/200.00 = 12.14 mm Verified
Governing load case: (1+0.6)*1 + (0.7+0.2*0.6)*4 + (1+0*0.6)*14 + (0.6+0*0.6)*51

u fin,z=0.14 mm < u fin,max,z=1/200.00 = 12.14 mm Verified

Governing load case: (1+0.6)*1 + (0.7+0.2*0.6)*4 + (1+0*0.6)*9 + (0.6+0*0.6)*46
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Autodesk Robot Structural Analysis Professional 2021
Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt

F_ Displacements (GLOBAL SYSTEM):

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 14 Timber Beam  POINT: COORDINATE: x=1.00L=2.78m

LOADS:
Governing Load Case: 6 ULS /141/ 1*1.20 +4*1.05 + 9*1.50 + 46*1.50

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £t,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘_ SECTION PARAMETERS: 300x300

ht=300 mm

bf=300 mm Ay=60000 mm2 Az=60000 mm?2 Ax=90000 mm?2
tw=150 mm Iy=675000000 mm4 1z=675000000 mm4 Ix=1138723011 mm4
t=150 mm Wy=4500000 mm3 Wz=4500000 mm3

STRESSES ALLOWABLE STRESSES

Sig ¢,0,d =N/Ax =43.64/90000 = 0.48 MPa fc,0,d=23.43 MPa

Sig m,y,d = MY/Wy= 2.73/4500000 = 0.61 MPa fm,y,d=30.76 MPa

Sig m,z,d = MZ/Wz= 0.07/4500000 = 0.02 MPa fm,z,d =30.76 MPa

Tau y,d = 1.5*-0.04/90000 = -0.00 MPa fv,d=3.35MPa

Tau z,d = 1.5*%0.81/90000 = 0.01 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km=0.70 kh=1.07 kmod =1.10 Ksys =1.00 ker=0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | About Y axis: 1 | About Z axis:
LY=278m Lambda Y = 32.07 LZ=278m Lambda Z = 32.07
Lambda rel Y =0.49 ky =0.63 Lambda rel Z =0.49 kz=0.63
LFY =2.78 m key =0.98 LFZ=2.78 m kez=0.98

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f c,0,d) + Sig_m,y,d/f m,y,d + km*Sig_m,z,d/fm,zd= 0.04 <1.00 (6.23)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.01 < 1.00
(6.13-4)
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Autodesk Robot Structural Analysis Professional 2021
Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.0l mm < u fin,max,y =L1/250.00 = 11.11 mm Verified
Governing load case: (1+0.6)*1 + (1+0*0.6)*13 + (0.6+0*0.6)*46

u fin,z=0.13 mm < u fin,max,z=1/250.00=11.11 mm Verified

Governing load case: (1+0.6)*1 + (0.7+0.2*%0.6)*4 + (1+0*0.6)*9 + (0.6+0*0.6)*46 u inst,y=0.01 mm < u
inst,max,y = L/300.00 = 9.26 mm Verified

Governing load case: 1*1+ 1*13 + 1*46

uinst,z=0.12 mm < u inst,max,z = L/300.00 = 9.26 mm Verified

Governing load case: 1*1 +0.7%4 + 1*9 + 1*46

F_ Displacements (GLOBAL SYSTEM):

vx=0.05mm < vmax,x=L/150.00 =18.52 mm Verified
Governing load case: SLS:CHR /54/ 1*1.00 + 13*1.00 + 46*1.00
vy=0.51 mm < v max,y=L/150.00 = 18.52 mm Verified

Governing load case: SLS:CHR /20/ 1*1.00 +4*0.70 + 9*1.00 + 46*1.00

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 15 Timber Beam  POINT: COORDINATE: x=0.00 L=0.00m

LOADS:
Governing Load Case: 6 ULS /253/ 1*1.20 + 4*1.50 + 9*0.90 + 46%0.90

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £1,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘_ SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm?2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
t=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig ¢,0,d =N/Ax =5.12/120000 = 0.04 MPa fc,0,d=23.43 MPa

Tau y,d = 1.5*-0.00/120000 = -0.00 MPa fv,d=3.35MPa

Tau z,d = 1.5*47.15/120000 = 0.59 MPa

Factors and additional parameters
kh=1.07 kmod =1.10 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:
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Autodesk Robot Structural Analysis Professional 2021
Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt

BUCKLING PARAMETERS:

X About Y axis: X About Z axis:

VERIFICATION FORMULAS:
Sig_c,0,d/f ¢,0,d = 0.04/23.43 =0.00 < 1.00 (6.23-4)]

(Tau y,d/ker)/f v,d = (0.00/0.67)/3.35=0.00 < 1.00  (Tau z,d/ker)/fv,d = (0.59/0.67)/3.35 = 0.26 < 1.00
(6.13)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.00 mm < u fin,max,y = L/200.00 = 22.24 mm Verified
Governing load case: (1+0.6)*1 + (1+0*0.6)*13 + (0.6+0*0.6)*51

u fin,z=4.29 mm < u fin,max,z = L/200.00 =22.24 mm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*4 + (0.6+0*0.6)*9 + (0.6+0*0.6)*46

r Displacements (GLOBAL SYSTEM):

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 16 Timber Beam  POINT: COORDINATE: x=0.50L=2.93m
LOADS:

Governing Load Case: 6 ULS /320/ 1*1.20 + 54*1.50

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £t,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘ SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm2 Az=80000 mm? Ax=120000 mm2
tw=150 mm Iy=1600000000 mm4  1z=900000000 mm4 1x=1948987778 mm4
t£=150 mm Wy=8000000 mm3 W2z=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig_t,0,d = N/Ax = -8.36/120000 = -0.07 MPa £1,0,d = 16.36 MPa

Sig_m,y,d = MY/Wy= -77.40/8000000 = -9.67 MPa fm,y,d = 24.45 MPa

Factors and additional parameters
kh=1.07 kh y=1.04 kmod = 0.90 Ksys =1.00

X LATERAL BUCKLING PARAMETERS:
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Autodesk Robot Structural Analysis Professional 2021
Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt

BUCKLING PARAMETERS:

X About Y axis: X About Z axis:

VERIFICATION FORMULAS:
Sig_t,0,d/ft,0,d + Sig_m,y,d/f m,y,d = 0.07/16.36 +9.67/24.45= 0.40 <1.00 (6.17)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.00 mm < u fin,max,y = L/250.00 = 23.40 mm Verified

Governing load case: (1+0.6)*1 + (0.7+0.2*0.6)*4 + (1+0*0.6)*13 + (0.6+0*0.6)*51

u fin,z=13.37 mm < u fin,max,z = L/250.00 = 23.40 mm Verified

Governing load case: (1+0.6)*1 + (0.6+0%0.6)*2 + (1+0.2*%0.6)*4 + (0.6+0*0.6)*46 u inst,y =0.00 mm < u
inst,max,y = L/300.00 = 19.50 mm Verified

Governing load case: 1*1+0.7%4 + 1*13 + 1*51

uinst,z=11.15 mm < u inst,max,z=1/300.00 = 19.50 mm Verified

Governing load case: 1*1 +0.6*2 + 1*4 + 0.6*46

F_ Displacements (GLOBAL SYSTEM):

vx=0.17mm < vmax,x =L/150.00 =39.00 mm Verified
Governing load case: SLS:CHR /88/ 1*1.00 +4%1.00 + 13*0.60 + 46*0.60
vy=0.14 mm < v max,y=L1/150.00 =39.00 mm Verified

Governing load case: SLS:CHR /2/ 1*#1.00 +2*1.00 + 4*0.70 + 46*1.00

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 17 Timber Beam  POINT: COORDINATE: x=1.00L=243m
LOADS:

Governing Load Case: 6 ULS /221/ 1*1.00 + 2*1.50 + 46*1.50

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £t,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘ SECTION PARAMETERS: 300x300

ht=300 mm

bf=300 mm Ay=60000 mm?2 Az=60000 mm2 Ax=90000 mm?2
tw=150 mm Iy=675000000 mm4 1z=675000000 mm4 [x=999000000 mm4
tf=150 mm Wy=4500000 mm3 Wz=4500000 mm3

STRESSES ALLOWABLE STRESSES

Sig c¢,0,d =N/Ax =32.93/90000 = 0.37 MPa fc,0,d=23.43 MPa
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Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt
Sig m,y,d = MY/Wy=9.58/4500000 = 2.13 MPa fm,y,d =30.76 MPa

Sig_m,z,d = MZ/Wz= 0.12/4500000 = 0.03 MPa fm,z,d =30.76 MPa

Tau y,d = 1.5%-0.05/90000 = -0.00 MPa fv,d=3.35 MPa

Tau z,d = 1.5*18.92/90000 = 0.32 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km =0.70 kh=1.07 kmod =1.10 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About Y axis: X About Z axis:

VERIFICATION FORMULAS:
(Sig_c,0,d/f¢,0,d)*2 + Sig_m,y,d/f m,y,d + km*Sig m,z,d/f m,z,d= 0.07 <1.00 (6.19)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.14 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.0l mm < u fin,max,y = L/200.00 = 12.14 mm Verified
Governing load case: (1+0.6)*1 + (1+0*0.6)*14 + (0.7+0.2*0.6)*55 + (0.6+0*0.6)*51

u fin,z=0.19 mm < u fin,max,z=1/200.00 = 12.14 mm Verified

Governing load case: (1+0.6)*1 + (1+0*0.6)*2 + (0.7+0.2*0.6)*4 + (0.6+0*0.6)*46

F_ Displacements (GLOBAL SYSTEM):

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 18 Timber Beam  POINT: COORDINATE: x=1.00L=2.78m

LOADS:
Governing Load Case: 6 ULS /253/ 1*1.20 + 4*1.50 + 9*0.90 + 46*0.90

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £t,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘- SECTION PARAMETERS: 300x300
ht=300 mm
bf=300 mm Ay=60000 mm?2 Az=60000 mm?2 Ax=90000 mm?2
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Author:

File: Tungestalen leddet knutepunkt.rtd

Address: Project: Tungestglen leddet knutepunkt
tw=150 mm Iy=675000000 mm4 1z=675000000 mm4 Ix=1138723011 mm4
tf=150 mm Wy=4500000 mm3 Wz=4500000 mm3

STRESSES ALLOWABLE STRESSES

Sig_c,0,d = N/Ax = 44.05/90000 = 0.49 MPa
Sig_m.y,d = MY/Wy= 2.99/4500000 = 0.66 MPa
Sig_m,z,d = MZ/Wz= 0.13/4500000 = 0.03 MPa

fc,0,d =23.43 MPa
fm,y,d =30.76 MPa
fm,z,d =30.76 MPa

Tau y,d = 1.5*-0.13/90000 = -0.00 MPa fv,d=3.35 MPa
Tau z,d = 1.5%1.26/90000 = 0.02 MPa

Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters

km=10.70 kh=1.07 kmod =1.10 Ksys =1.00 ker =0.67

X

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

10 | About Y axis:

LY=2.78m Lambda'Y = 32.07
Lambda rel Y =0.49 ky = 0.63
LFY =278 m kcy =0.98

10 | About Z axis:

LZ=278m Lambda Z =32.07
Lambda rel Z = 0.49 kz=0.63
LFZ=2.78 m kez =0.98

VERIFICATION FORMULAS:

(Sig_c,0,d/ke,y*f c,0,d) + Sig_m,y,d/f m,y,d + km*Sig_m,zd/fmzd= 0.04 <1.00 (6.23)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00
(6.13-4)

(Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.01 < 1.00

LIMIT DISPLACEMENTS

=

Deflections (LOCAL SYSTEM):

u fin,y = 0.0l mm < u fin,max,y = L/250.00=11.11 mm Verified
Governing load case: (1+0.6)*1 + (0.7+0.2¥0.6)*4 + (1+0*0.6)*14 + (0.6+0*0.6)*51
u fin,z=0.12 mm < u fin,max,z=1/250.00=11.11 mm Verified

Governing load case: (1+0.6)*1 + (0.7+0.2*0.6)*4 + (1+0*0.6)*9 + (0.6+0*0.6)*46 u inst,y=0.01 mm < u
inst,max,y = L/300.00 = 9.26 mm Verified

Governing load case: 1*1+0.7%4 + 1*14 + 1*51
uinst,z=0.11 mm < u inst,max,z=L1/300.00 =9.26 mm
Governing load case: 1*1 +0.7%4 + 1*9 + 1*46

r Displacements (GLOBAL SYSTEM):

vx=0.04 mm < vmax,x=L/150.00 =18.52 mm Verified
Governing load case: SLS:CHR /41/ 1*1.00 +4%0.70 + 14*1.00 + 51*1.00
vy=0.37mm < vmax,y=L/150.00 = 18.52 mm Verified
Governing load case: SLS:CHR /21/ 1*1.00 + 9*1.00 + 54*0.70 + 46*1.00

Verified

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification
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Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt
CODE GROUP:

MEMBER: 19 Timber Beam  POINT: COORDINATE: x=0.00L=0.00m
LOADS:

Governing Load Case: 6 ULS /319/ 1*1.20 + 4*1.50

MATERIAL GL30c

egM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £1,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘_ SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm2 Az=80000 mm?2 Ax=120000 mm?2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
t=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig t,0,d =N/Ax =-39.30/120000 = -0.33 MPa ft,0,d =16.36 MPa

fv,d=2.74 MPa
Tau z,d = 1.5*%42.51/120000 = 0.53 MPa

Factors and additional parameters
kh=1.07 kmod = 0.90 Ksys =1.00 ker=0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About Y axis: X About Z axis:

VERIFICATION FORMULAS:
Sig_,0,d/f1,0,d =0.33/16.36= 0.02 <1.00 (6.1)
(Tau z,d/ker)/f v,d = (0.53/0.67)/2.74 = 0.29 < 1.00  (6.13)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.00 mm < u fin,max,y = L/250.00 = 17.79 mm Verified

Governing load case: (1+0.6)*1 + (1+0*0.6)*9 + (0.6+0*0.6)*46

u fin,z=4.64 mm < u fin,max,z=1/250.00 = 17.79 mm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*4 + (0.6+0*0.6)*9 + (0.6+0*0.6)*46 u inst,y =0.00 mm < u
inst,max,y = L/300.00 = 14.83 mm Verified

Governing load case: 1*1 + 1*9 + 1*46

uinst,z = 3.89 mm < u inst,max,z = L1/300.00 = 14.83 mm Verified

Governing load case: 1*1 + 1*4+0.6*9 + 0.6*46

F_ Displacements (GLOBAL SYSTEM):

vx=0.20mm < vmax,x =L/150.00 =29.66 mm Verified
Governing load case: SLS:CHR /88/ 1*1.00 +4%1.00 + 13*0.60 + 46*0.60
vy=0.36 mm < v max,y=L1/150.00 =29.66 mm Verified

Governing load case: SLS:CHR /64/ 1¥1.00 + 3*0.60 + 4*1.00 + 46*0.60

Section OK !!!
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Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 20 Timber Beam  POINT: COORDINATE: x=050L=293m

LOADS:
Governing Load Case: 6 ULS /319/ 1*¥1.20 + 4*1.50

MATERIAL GL30c

gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa 1,90,k =0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05 =10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘— SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
tf=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig t,0,d = N/Ax =-52.68/120000 = -0.44 MPa ft,0,d =16.36 MPa

Sig_m,y,d = MY/Wy=-78.69/8000000 = -9.84 MPa fm,y,d =24.45 MPa

Factors and additional parameters
kh=1.07 kh y=1.04 kmod = 0.90 Ksys = 1.00

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About Y axis: X About Z axis:

VERIFICATION FORMULAS:
Sig_t,0,d/f1,0,d + Sig_m,y,d/f m,y,d = 0.44/16.36 +9.84/24.45= 0.43 <1.00 (6.17)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.00 mm < u fin,max,y = L/250.00 = 23.40 mm Verified

Governing load case: (1+0.6)*1 + (1+0*0.6)*10 + (0.7+0.2*0.6)*54 + (0.6+0*0.6)*46

u fin,z=13.59 mm < u fin,max,z = L1/250.00 = 23.40 mm Verified

Governing load case: (1+0.6)*1 + (0.6+0*0.6)*2 + (1+0.2*0.6)*54 + (0.6+0*0.6)*46 u inst,y = 0.00 mm < u
inst,max,y = L/300.00 = 19.50 mm Verified

Governing load case: 1*1+ 1*10+ 0.7*54 + 1*46

uinst,z=11.33 mm < uinst,max,z=1/300.00 = 19.50 mm Verified

Governing load case: 1*1 +0.6*2 + 1*54 + 0.6%46

F_ Displacements (GLOBAL SYSTEM):
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Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt
vx=0.22mm < vmax,x =L/150.00 =39.00 mm Verified

Governing load case: SLS:CHR /88/ 1*1.00 +4%1.00 + 13*0.60 + 46*0.60

vy=0.23mm < v max,y=L1/150.00 =39.00 mm Verified

Governing load case: SLS:CHR /2/ 1*#1.00 +2*1.00 + 4*0.70 + 46*1.00

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 21 Timber Beam POINT: COORDINATE: x=1.00L=243m

LOADS:
Governing Load Case: 6 ULS /221/ 1*1.00 + 2*1.50 + 46*1.50

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £1,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘ SECTION PARAMETERS: 300x300

ht=300 mm

bf=300 mm Ay=60000 mm2 Az=60000 mm2 Ax=90000 mm2
tw=150 mm Iy=675000000 mm4 1z=675000000 mm4 Ix=1138723011 mm4
t£=150 mm Wy=4500000 mm3 W2z=4500000 mm3

STRESSES ALLOWABLE STRESSES

Sig_¢,0,d = N/Ax = 36.43/90000 = 0.40 MPa fc,0,d =23.43 MPa

Sig_m,y,d = MY/Wy= 9.58/4500000 = 2.13 MPa fm,y,d = 30.76 MPa

Sig_m,z,d = MZ/Wz= 0.09/4500000 = 0.02 MPa fm,z,d = 30.76 MPa

Tau y,d = 1.5%-0.04/90000 = -0.00 MPa fv,d=3.35 MPa

Tau z,d = 1.5*%19.19/90000 = 0.32 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km=10.70 kh=1.07 kmod =1.10 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | About Y axis: 10 | About Z axis:
LY=243m Lambda Y = 28.04 LZ=243m Lambda Z = 28.04
Lambda rel Y = 0.43 ky = 0.60 Lambda rel Z = 0.43 kz=10.60
LFY =243 m key =0.99 LFZ=2.43m kez =10.99

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f c,0,d) + Sig_m,y,d/f m,y,d + km*Sig m,z,d/f m,z,d= 0.09 <1.00 (6.23)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.14 < 1.00
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Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt
(6.13-4)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.0l mm < u fin,max,y = L/250.00 =9.71 mm Verified
Governing load case: (1+0.6)*1 + (0.7+0.2*0.6)*4 + (1+0%0.6)*14 + (0.6+0*0.6)*51

u fin,z=0.22 mm < u fin,max,z=1/250.00 =9.71 mm Verified

Governing load case: (1+0.6)*1 + (1+0*0.6)*2 + (0.7+0.2*%0.6)*4 + (0.6+0*0.6)*46 u inst,y=0.01 mm < u
inst,max,y = L/300.00 = 8.09 mm Verified

Governing load case: 1*1+0.7%4 + 1*14 + 1*51

uinst,z=0.23 mm < u inst,max,z = L/300.00 = 8.09 mm Verified

Governing load case: 1*1 + 1%*2+0.7*4 + 1*46

F_ Displacements (GLOBAL SYSTEM):

vx=0.08 mm < vmax,x=L/150.00=16.19 mm Verified
Governing load case: SLS:CHR /41/ 1*1.00 +4%0.70 + 14*1.00 + 51*1.00
vy=0.81 mm < v max,y=L/150.00=16.19 mm Verified

Governing load case: SLS:CHR /76/ 1*1.00 +4*1.00 + 9*0.60 + 46*0.60

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 22 Timber Beam  POINT: COORDINATE: x=1.00L=2.78m

LOADS:
Governing Load Case: 6 ULS /253/ 1*1.20 +4*1.50 + 9*0.90 + 46*0.90

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £1,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘_ SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm?2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
t=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig ¢,0,d =N/Ax =78.20/120000 = 0.65 MPa fc,0,d=23.43 MPa

Sig m,y,d = MY/Wy= 6.81/8000000 = 0.85 MPa fm,y,d =29.88 MPa

Sig m,z,d = MZ/Wz= 0.10/6000000 = 0.02 MPa fm,z,d =30.76 MPa

Tau y,d = 1.5%0.04/120000 = 0.00 MPa fv,d=3.35MPa

Tau z,d = 1.5*3.19/120000 = 0.04 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
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Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt
km=10.70 kh=1.07 kmod =1.10 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | About Y axis: 10 | About Z axis:
LY=2.78m Lambda Y = 24.06 LZ=2.78m Lambda Z = 32.07
Lambda rel Y =0.36 ky =0.57 Lambda rel Z = 0.49 kz=0.63
LFY =2.78 m key =0.99 LFZ=2.78 m kez=10.98

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f c,0,d) + Sig_m,y,d/f m,y,d + km*Sig_m,zd/fm,zd= 0.06 <1.00 (6.23)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.02 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

il Deflections (LOCAL SYSTEM):

u fin,y = 0.0l mm < u fin,max,y = L/250.00=11.11 mm Verified
Governing load case: (1+0.6)*1 + (0.7+0.2¥0.6)*4 + (1+0*0.6)*14 + (0.6+0*0.6)*46

u fin,z=0.10 mm < u fin,max,z=1/250.00=11.11 mm Verified

Governing load case: (1+0.6)*1 + (0.7+0.2%0.6)*4 + (1+0*0.6)*9 + (0.6+0*0.6)*46 u inst,y =0.00 mm < u
inst,max,y = L/300.00 = 9.26 mm Verified

Governing load case: 1*1+0.7%4 + 1*14 + 1*46

uinst,z=0.09 mm < u inst,max,z = L/300.00 =9.26 mm Verified

Governing load case: 1*1 +0.7%4 + 1*9 + 1*46

r Displacements (GLOBAL SYSTEM):

vx=0.03mm < vmax,x=L/150.00 =18.52 mm Verified
Governing load case: SLS:CHR /54/ 1*1.00 + 13*1.00 +46*1.00
vy=0.29 mm < v max,y=L/150.00 = 18.52 mm Verified

Governing load case: SLS:CHR /21/ 1*1.00 + 9*1.00 + 54*0.70 + 46*1.00

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 23 Timber Beam 23POINT: COORDINATE: x=0.00L=0.00 m

LOADS:
Governing Load Case: 6 ULS /319/ 1*¥1.20 + 4*1.50

MATERIAL GL30c

gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa f¢,0,k =24.50 MPa
fv,k=3.50 MPa 1,90,k =0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05 =10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=10.10
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Address: Project: Tungestglen leddet knutepunkt

‘— SECTION PARAMETERS: 300x400

ht=400 mm
bf=300 mm Ay=80000 mm?2 Az=80000 mm2 Ax=120000 mm2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 Ix=1948987778 mm4
tf=150 mm Wy=8000000 mm3 Wz=6000000 mm3
STRESSES ALLOWABLE STRESSES
Sig_¢,0,d =N/Ax = 131.16/120000 = 1.09 MPa fc,0,d=19.17 MPa
fv,d=2.74 MPa
Tau z,d = 1.5%69.73/120000 = 0.87 MPa
Factors and additional parameters
kh=1.07 kmod = 0.90 Ksys =1.00 ker=0.67
x LATERAL BUCKLING PARAMETERS:
BUCKLING PARAMETERS:
'-IU About Y axis: 10 ] About Z axis:
LY=445m Lambda Y = 38.53 LZ=445m Lambda Z = 51.37
Lambda rel Y =0.58 ky =0.68 Lambda rel Z=10.78 kz=0.83
LFY =4.45m key =0.96 LFZ=4.45m kez =0.90

VERIFICATION FORMULAS:

Sig_c,0,d/f ¢,0,d = 1.09/19.17 =0.06 < 1.00 (6.23-4)]
Sig_c,0,d/(kc*f ¢,0,d) = 1.09/(0.90%19.17) = 0.06 < 1.00 (6.23-4)
(Tau z,d/ker)/f v,d = (0.87/0.67)/2.74 = 0.47 < 1.00  (6.13)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.00 mm < u fin,max,y = L/250.00 = 17.79 mm Verified

Governing load case: (1+0.6)*1 + (1+0*0.6)*9 + (0.7+0.2*0.6)*54 + (0.6+0%0.6)*46

u fin,z=7.25 mm < u fin,max,z=1/250.00 =17.79 mm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*4 + (0.6+0*0.6)*9 + (0.6+0*0.6)*46 u inst,y =0.00 mm < u
inst,max,y = L/300.00 = 14.83 mm Verified

Governing load case: 1*1+ 1*9 +0.7*54 + 1*46

uinst,z=6.15 mm < u inst,max,z = L/300.00 = 14.83 mm Verified

Governing load case: 1*1 +0.6%9 + 1*55 + 0.6%46

F_ Displacements (GLOBAL SYSTEM):

vx=0.30mm < vmax,x=L/150.00 =29.66 mm Verified
Governing load case: SLS:CHR /37/ 1*1.00 + 13*1.00 + 55*0.70 + 51*1.00
vy=0.99 mm < v max,y=L/150.00 =29.66 mm Verified

Governing load case: SLS:CHR /76/ 1*1.00 +4*1.00 + 9*0.60 + 46*0.60

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification
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Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt
CODE GROUP:

MEMBER: 24 Timber Beam  POINT: COORDINATE: x=0.50L=2.93m
LOADS:

Governing Load Case: 6 ULS /319/ 1*1.20 + 4*1.50

MATERIAL GL30c

egM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £t,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=10.10

‘_ SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm?2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
t=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig ¢,0,d =N/Ax =63.08/120000 = 0.53 MPa fc,0,d=19.17 MPa

Sig m,y,d = MY/Wy= 78.69/8000000 = 9.84 MPa fm,y,d =24.45 MPa

Factors and additional parameters
kh=1.07 kh y=1.04 kmod = 0.90 Ksys =1.00

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | About Y axis: 1 | About Z axis:
LY=585m Lambda Y = 50.66 LZ=585m Lambda Z = 67.55
Lambda rel Y =0.77 ky =0.82 Lambda rel Z=1.02 kz=1.06
LFY =5.85m key =0.91 LFZ=585m kez=0.75

VERIFICATION FORMULAS:
Sig_c,0,d/(ke,y*f ¢,0,d) + Sig_m,y,d/f m,y,d = 0.53/(0.91%19.17) + 9.84/24.45= 0.43 <1.00 (6.23)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.00 mm < u fin,max,y = L/250.00 = 23.40 mm Verified

Governing load case: (1+0.6)*1 + (1+0*0.6)*10 + (0.6+0*0.6)*46

u fin,z = 13.59 mm < u fin,max,z = L/250.00 = 23.40 mm Verified

Governing load case: (1+0.6)*1 + (0.6+0%0.6)*2 + (1+0.2*%0.6)*54 + (0.6+0*0.6)*46 u inst,y =0.00 mm < u
inst,max,y = L/300.00 = 19.50 mm Verified

Governing load case: 1*1 + 1*10 + 1*46

uinst,z=11.33 mm < u inst,max,z=L/300.00 = 19.50 mm Verified

Governing load case: 1*1 +0.6*2 + 1*54 + 0.6%46

F_ Displacements (GLOBAL SYSTEM):

vx=0.30mm < v max,x=1L/150.00 =39.00 mm Verified
Governing load case: SLS:CHR /37/ 1*¥1.00 + 13*1.00 + 55%0.70 + 51*1.00
vy=0.33 mm < v max,y =L/150.00 =39.00 mm Verified
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Governing load case: Horisontal Vind ser nedadrettet

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 25 Timber Beam  POINT: COORDINATE: x=1.00L=243m

LOADS:
Governing Load Case: 6 ULS /221/ 1*1.00 + 2*1.50 + 46*1.50

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £t,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘_ SECTION PARAMETERS: 300x300

ht=300 mm

bf=300 mm Ay=60000 mm2 Az=60000 mm?2 Ax=90000 mm?2
tw=150 mm Iy=675000000 mm4 1z=675000000 mm4 Ix=1138723011 mm4
t=150 mm Wy=4500000 mm3 Wz=4500000 mm3

STRESSES ALLOWABLE STRESSES

Sig ¢,0,d =N/Ax = 36.43/90000 = 0.40 MPa fc,0,d=23.43 MPa

Sig m,y,d = MY/Wy=9.56/4500000 = 2.12 MPa fm,y,d=30.76 MPa

Sig m,z,d = MZ/Wz= 0.16/4500000 = 0.04 MPa fm,z,d =30.76 MPa

Tau y,d = 1.5*%-0.07/90000 = -0.00 MPa fv,d=3.35MPa

Tau z,d = 1.5*%19.18/90000 = 0.32 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km=0.70 kh=1.07 kmod =1.10 Ksys =1.00 ker=0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | About Y axis: 1 | About Z axis:
LY=243m Lambda Y = 28.04 LZ=243m Lambda Z = 28.04
Lambda rel Y =0.43 ky =0.60 Lambda _rel Z=0.43 kz=0.60
LFY=243m key =0.99 LFZ=243m kez =0.99

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f c,0,d) + Sig_m,y,d/f m,y,d + km*Sig_m,zd/fm,zd= 0.09 <1.00 (6.23)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.14 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS
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=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.0l mm < u fin,max,y =1/250.00 =9.71 mm Verified
Governing load case: (1+0.6)*1 + (1+0*0.6)*14 + (0.7+0.2*0.6)*54 + (0.6+0*0.6)*51

u fin,z = 0.24 mm < u fin,max,z =1/250.00 =9.71 mm Verified

Governing load case: (1+0.6)*1 + (1+0*0.6)*2 + (0.7+0.2*%0.6)*4 + (0.6+0*0.6)*46 u inst,y =0.01 mm < u
inst,max,y = L/300.00 = 8.09 mm Verified

Governing load case: 1*1 + 1*14 + 0.7*54 + 1*51

u inst,z=0.24 mm < u inst,max,z = L/300.00 = 8.09 mm Verified

Governing load case: 1*1 + 1*2 +0.7*4 + 1*46

F_ Displacements (GLOBAL SYSTEM):

vx=0.05mm < vmax,x=L/150.00=16.19 mm Verified
Governing load case: SLS:CHR /42/ 1*1.00 + 14*1.00 + 54*0.70 + 51*1.00
vy=0.92 mm < v max,y =L/150.00 = 16.19 mm Verified

Governing load case: SLS:CHR /76/ 1*1.00 +4*1.00 + 9*0.60 + 46*0.60

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 26 Timber Beam  POINT: COORDINATE: x=048L=281m

LOADS:
Governing Load Case: 6 ULS /319/ 1*1.20 + 4*1.50

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £t,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘— SECTION PARAMETERS: 300x400

ht=400 mm
bf=300 mm Ay=80000 mm?2 Az=80000 mm2 Ax=120000 mm2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 [x=1948987778 mm4
tf=150 mm Wy=8000000 mm3 Wz=6000000 mm3
STRESSES ALLOWABLE STRESSES
Sig t,0,d = N/Ax =-51.89/120000 = -0.43 MPa ft,0,d=16.36 MPa
Sig_m,y,d = MY/Wy=-104.29/8000000 = -13.04 MPa fm,y,d = 24.45 MPa
fv,d=2.74 MPa
Tau z,d = 1.5*-0.04/120000 = -0.00 MPa
Factors and additional parameters
kh=1.07 kh y=1.04 kmod = 0.90 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:
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BUCKLING PARAMETERS:

X About Y axis: X About Z axis:

VERIFICATION FORMULAS:
Sig_t,0,d/ft,0,d + Sig_m,y,d/f m,y,d = 0.43/16.36 + 13.04/24.45= 0.56 <1.00 (6.17)

(Tau z,d/ker)/f v,d = (0.00/0.67)/2.74 = 0.00 < 1.00  (6.13)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.00 mm < u fin,max,y = L/250.00 = 23.40 mm Verified

Governing load case: (1+0*0.6)*2 + (0.6+0*0.6)*46

u fin,z=17.06 mm < u fin,max,z = L/250.00 = 23.40 mm Verified

Governing load case: (1+0.6)*1 + (0.6+0%0.6)*2 + (1+0.2*%0.6)*4 + (0.6+0*0.6)*46 u inst,y =0.00 mm < u
inst,max,y = L/300.00 = 19.50 mm Verified

Governing load case: 1%*2 + 1%46

uinst,z = 14.46 mm < u inst,max,z =L/300.00 = 19.50 mm Verified

Governing load case: 1*1 +0.6*2 + 1*4 + 0.6*46

F_ Displacements (GLOBAL SYSTEM):

vx=0.14mm < vmax,x =L/150.00 =39.00 mm Verified
Governing load case: SLS:CHR /58/ 1*1.00 +2*0.60 + 4*1.00 + 46*0.60
vy=0.36 mm < v max,y=1L1/150.00 =39.00 mm Verified

Governing load case: SLS:CHR /61/ 1*1.00 + 2*0.60 + 4*1.00 + 51*0.60

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 27 Timber Beam  POINT: COORDINATE: x=1.00L=243m

LOADS:
Governing Load Case: 6 ULS /221/ 1*1.00 + 2*1.50 + 46*1.50

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £t,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘ SECTION PARAMETERS: 300x300

ht=300 mm

bf=300 mm Ay=60000 mm?2 Az=60000 mm2 Ax=90000 mm?2
tw=150 mm Iy=675000000 mm4 1z=675000000 mm4 Ix=1138723011 mm4
tf=150 mm Wy=4500000 mm3 Wz=4500000 mm3

STRESSES ALLOWABLE STRESSES

Sig c¢,0,d = N/Ax = 37.65/90000 = 0.42 MPa fc,0,d=23.43 MPa

Date : 19/05/21 Page : 24






Autodesk Robot Structural Analysis Professional 2021

Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt
Sig m,y,d = MY/Wy=9.86/4500000 = 2.19 MPa fm,y,d =30.76 MPa

Sig_m,z,d = MZ/Wz= 0.20/4500000 = 0.04 MPa fm,z,d=30.76 MPa

Tau y,d = 1.5%-0.08/90000 = -0.00 MPa fv,d=3.35 MPa

Tau z,d = 1.5%19.30/90000 = 0.32 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km =0.70 kh=1.07 kmod =1.10 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | About Y axis: 10 ] About Z axis:
LY=243m Lambda Y =28.04 LZ=243m Lambda Z = 28.04
Lambda rel Y = 0.43 ky = 0.60 Lambda rel Z = 0.43 kz=10.60
LFY =2.43m key =0.99 LFZ=2.43m kez=10.99

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f ¢,0,d) + Sig_m,y,d/f m,y,d + km*Sig m,z,d/f m,z,d= 0.09 <1.00 (6.23)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.14 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.0l mm < u fin,max,y =L/250.00 =9.71 mm Verified
Governing load case: (1+0.6)*1 + (1+0.2*0.6)*4 + (0.6+0*0.6)*13 + (0.6+0*0.6)*46

u fin,z=0.22 mm < u fin,max,z=1/250.00 =9.71 mm Verified

Governing load case: (1+0.6)*1 + (0.7+0.2*0.6)*4 + (1+0*0.6)*9 + (0.6+0*0.6)*46 u inst,y=0.01 mm < u
inst,max,y = L/300.00 = 8.09 mm Verified

Governing load case: 1*1+0.7%4 + 1*13 + 1*46

uinst,z=0.23 mm < u inst,max,z = L/300.00 = 8.09 mm Verified

Governing load case: 1*1+0.7%4 + 1*9 + 1*46

F_ Displacements (GLOBAL SYSTEM):

vx=0.08 mm < vmax,x =L/150.00=16.19 mm Verified
Governing load case: SLS:CHR /32/ 1*1.00 +4%0.70 + 13*1.00 + 46*1.00
vy=0.84 mm < v max,y=1/150.00=16.19 mm Verified

Governing load case: SLS:CHR /76/ 1*1.00 + 4*1.00 + 9*0.60 + 46*0.60

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 28 Timber Beam  POINT: COORDINATE: x=047L=2.75m

LOADS:
Governing Load Case: 6 ULS /320/ 1*1.20 + 54*1.50
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MATERIAL GL30c
gM=1.15

fv,k=3.50 MPa

E 0,05 =10800.00 MPa

fm,0,k =30.00 MPa
£t,90,k = 0.50 MPa
G moyen = 650.00 MPa

ft,0,k =19.50 MPa
f¢,90,k =2.50 MPa
Service class: 1

fc,0,k =24.50 MPa

Betac=0.10

3

SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
tf=150 mm Wy=8000000 mm3 Wz=6000000 mm?3

STRESSES ALLOWABLE STRESSES

Sig t,0,d =N/Ax =-10.70/120000 = -0.09 MPa

Sig_m,y,d = MY/Wy= -119.65/8000000 = -14.96 MPa

ft,0,d=16.36 MPa
fm,)y,d =24.45 MPa

fv,d=2.74 MPa
Tau z,d = 1.5%0.44/120000 = 0.01 MPa
Factors and additional parameters
kh=1.07 kh y=1.04 kmod = 0.90 Ksys =1.00 ker =0.67
x LATERAL BUCKLING PARAMETERS:
BUCKLING PARAMETERS:
X About Y axis: x About Z axis:

VERIFICATION FORMULAS:

Sig_t,0,d/f,0,d + Sig_m,y,d/f m,y,d = 0.09/16.36 + 14.96/24.45= 0.62 <1.00 (6.17)

(Tau z,d/ker)/f v,d = (0.01/0.67)/2.74 = 0.00 < 1.00

(6.13)

LIMIT DISPLACEMENTS

=

Deflections (LOCAL SYSTEM):

u fin,y = 0.00 mm < u fin,max,y = L/250.00 = 23.40 mm

Verified

Governing load case: (1+0.6)*1 + (1+0*0.6)*14 + (0.6+0*0.6)*51

u fin,z=19.17 mm < u fin,max,z = 1/250.00 = 23.4
Governing load case: (1+0.6)*1 + (0.6+0*0.6)*2 +
inst,max,y = L/300.00 = 19.50 mm

Governing load case: 1*1 + 1*14 + 1*51
uinst,z=16.35 mm < u inst,max,z = L/300.00 = 19
Governing load case: 1*1+0.6%2 + 1*4 + 0.6*46

r Displacements (GLOBAL SYSTEM):
vx=0.10mm < vmax,x=L/150.00 =39.00 mm
Governing load case: SLS:CHR /76/ 1*1.00 + 4*1
vy=0.20 mm < v max,y=L/150.00 =39.00 mm
Governing load case: SLS:CHR /61/ 1*1.00 +2*0

0 mm Verified

(1+0.2%0.6)*4 + (0.6+0%0.6)*46 u insty = 0.00 mm < u

Verified

.50 mm Verified
Verified

.00 + 9*%0.60 + 46*0.60
Verified

.60 +4%1.00 + 51*0.60

Section OK !!!
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TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 29 Timber Beam POINT: COORDINATE: x=1.00L=243m

LOADS:
Governing Load Case: 6 ULS /221/ 1¥1.00 + 2*1.50 + 46*1.50

MATERIAL GL30c

gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa f¢,0,k =24.50 MPa
fv,k=3.50 MPa 1,90,k =0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05 =10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘— SECTION PARAMETERS: 300x300

ht=300 mm

bf=300 mm Ay=60000 mm?2 Az=60000 mm?2 Ax=90000 mm2
tw=150 mm Iy=675000000 mm4 1z=675000000 mm4 Ix=1138723011 mm4
tf=150 mm Wy=4500000 mm3 Wz=4500000 mm3

STRESSES ALLOWABLE STRESSES

Sig_c,0,d = N/Ax =28.29/90000 = 0.31 MPa fc,0,d=23.43 MPa

Sig_m,y,d = MY/Wy=7.05/4500000 = 1.57 MPa fm,y,d =30.76 MPa

Sig_m,z,d = MZ/Wz= 0.07/4500000 = 0.02 MPa fm,z,d=30.76 MPa

Tau y,d = 1.5%-0.03/90000 = -0.00 MPa fv,d=3.35 MPa

Tau z,d = 1.5%12.42/90000 = 0.21 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km =0.70 kh=1.07 kmod =1.10 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | AboutY axis: 10 ] About Z axis:
LY=243m Lambda Y =28.04 LZ=243m Lambda Z = 28.04
Lambda rel Y = 0.43 ky = 0.60 Lambda rel Z = 0.43 kz=10.60
LFY =2.43m key =0.99 LFZ=2.43m kez=10.99

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f ¢,0,d) + Sig_m,y,d/f m,y,d + km*Sig m,z,d/f m,z,d= 0.06 <1.00 (6.23)

(Tau y,d/kcr+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.09 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.0l mm < u fin,max,y =L/250.00 =9.71 mm Verified
Governing load case: Vind Ost

u fin,z=0.17 mm < u fin,max,z=1/250.00 =9.71 mm Verified

Governing load case: (1+0.6)*1 + (0.7+0.2*0.6)*4 + (1+0*0.6)*9 + (0.6+0*0.6)*46 u inst,y=0.01 mm < u

Date : 19/05/21 Page : 27






Autodesk Robot Structural Analysis Professional 2021

Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt

inst,max,y = L/300.00 = 8.09 mm Verified

Governing load case: 1*1 + 1*14 + 1*46
uinst,z=0.17 mm < u inst,max,z=L/300.00 = 8.09 mm
Governing load case: 1*1 +0.7%4 + 1*9 + 1*46

F_ Displacements (GLOBAL SYSTEM):

vx=0.05mm < vmax,x=L/150.00=16.19 mm Verified
Governing load case: Vind Ost
vy=0.66 mm < v max,y=L/150.00 =16.19 mm Verified

Governing load case: SLS:CHR /76/ 1*1.00 +4*1.00 + 9*0.60 + 46*0.60

Verified

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 30 Timber Beam  POINT: COORDINATE:

x=047L=275m

LOADS:
Governing Load Case: 6 ULS /319/ 1*1.20 + 4*1.50

MATERIAL GL30c

gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa

fv,k=3.50 MPa £t,90,k = 0.50 MPa f¢,90,k =2.50 MPa E

0,moyen = 13000.00 MPa

E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘_ SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm?2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
t=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig t,0,d =N/Ax = -6.49/120000 = -0.05 MPa ft,0,d =16.36 MPa

Sig m,y,d = MY/Wy=-70.03/8000000 = -8.75 MPa fm,y,d =24.45 MPa

fv,d=2.74 MPa
Tau z,d = 1.5*%0.30/120000 = 0.00 MPa

Factors and additional parameters
kh=1.07 kh y=1.04 kmod = 0.90 Ksys =1.00 ker=0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About Y axis: X About Z axis:

VERIFICATION FORMULAS:
Sig_t,0,d/ft,0,d + Sig_m,y,d/f m,y,d = 0.05/16.36 + 8.75/24.45= 0.36 <1.00 (6.17)
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(Tau z,d/ker)/f v,d = (0.00/0.67)/2.74 = 0.00 < 1.00  (6.13)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.00 mm < u fin,max,y = L/250.00 = 23.40 mm Verified

Governing load case: (1+0.6)*1 + (1+0*0.6)*14 + (0.6+0*0.6)*51

u fin,z=11.29 mm < u fin,max,z = 1/250.00 = 23.40 mm Verified

Governing load case: (1+0.6)*1 + (0.6+0%0.6)*2 + (1+0.2*0.6)*4 + (0.6+0*0.6)*46 u inst,y =0.00 mm < u
inst,max,y = L/300.00 = 19.50 mm Verified

Governing load case: 1*1+ 1*14 + 1*51

uinst,z=9.57 mm < u inst,max,z = L/300.00 = 19.50 mm Verified

Governing load case: 1*1 +0.6*2 + 1*4 + 0.6*46

F_ Displacements (GLOBAL SYSTEM):

vx=0.10mm < vmax,x=L/150.00 =39.00 mm Verified
Governing load case: SLS:CHR /76/ 1*1.00 +4*1.00 + 9*0.60 + 46*0.60
vy=0.18 mm < v max,y=L/150.00 =39.00 mm Verified

Governing load case: SLS:CHR /97/ 1*1.00 +4%1.00 + 14*0.60 + 51*0.60

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 31 Timber Beam POINT: COORDINATE: x=1.00L=243m

LOADS:
Governing Load Case: 6 ULS /319/ 1*1.20 + 4*1.50

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £1,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘_ SECTION PARAMETERS: 300x300

ht=300 mm

bf=300 mm Ay=60000 mm2 Az=60000 mm?2 Ax=90000 mm?2
tw=150 mm Iy=675000000 mm4 1z=675000000 mm4 Ix=1138723011 mm4
t=150 mm Wy=4500000 mm3 Wz=4500000 mm3

STRESSES ALLOWABLE STRESSES

Sig ¢,0,d =N/Ax =42.69/90000 = 0.47 MPa fc,0,d=19.17 MPa

Sig m,y,d = MY/Wy= 3.22/4500000 = 0.72 MPa fm,y,d=25.16 MPa

Sig m,z,d = MZ/Wz= 0.18/4500000 = 0.04 MPa fm,z,d=25.16 MPa

Tau y,d = 1.5*%-0.07/90000 = -0.00 MPa fv,d=2.74 MPa

Tau z,d = 1.5*-1.85/90000 = -0.03 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa
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Factors and additional parameters
km =0.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | AboutY axis: 10 ] About Z axis:
LY=243m Lambda Y =28.04 LZ=243m Lambda Z = 28.04
Lambda rel Y = 0.43 ky = 0.60 Lambda rel Z = 0.43 kz=10.60
LFY =2.43m key =0.99 LFZ=2.43m kez=10.99

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f ¢,0,d) + Sig_m,y,d/f m,y,d + km*Sig m,z,d/f m,z,d= 0.05 <1.00 (6.23)

(Tau y,d/kcr+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.02 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.0l mm < u fin,max,y =L/250.00 =9.71 mm Verified
Governing load case: Vind Ost

u fin,z=0.13 mm < u fin,max,z=1/250.00 =9.71 mm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*4 + (0.6+0*0.6)*9 + (0.6+0*0.6)*46 u inst,y=0.01 mm < u
inst,max,y = L/300.00 = 8.09 mm Verified

Governing load case: 1*1 + 1*14 + 1*46

uinst,z=0.11 mm < u inst,max,z=L/300.00 = 8.09 mm Verified

Governing load case: 1*1+0.7%4 + 1*9 + 1*46

F_ Displacements (GLOBAL SYSTEM):

vx=0.08 mm < vmax,x =L/150.00=16.19 mm Verified
Governing load case: Vind Ost
vy=0.57mm < v max,y=1L1/150.00=16.19 mm Verified

Governing load case: SLS:CHR /76/ 1*1.00 +4*1.00 + 9*0.60 + 46*0.60

Section OK !!!
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TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 2 Timber Beam 2 POINT: COORDINATE: x=0.00L=0.00 m

LOADS:
Governing Load Case: 6 ULS /716/ 1¥1.20 + 54*1.50

MATERIAL GL30c

gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa f¢,0,k =24.50 MPa
fv,k=3.50 MPa 1,90,k =0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05 =10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘— SECTION PARAMETERS: 300x300

ht=300 mm

bf=300 mm Ay=60000 mm?2 Az=60000 mm?2 Ax=90000 mm2
tw=150 mm Iy=675000000 mm4 1z=675000000 mm4 Ix=1138723011 mm4
tf=150 mm Wy=4500000 mm3 Wz=4500000 mm3

STRESSES ALLOWABLE STRESSES

Sig_c,0,d =N/Ax = 181.53/90000 = 2.02 MPa fc,0,d=19.17 MPa

Sig_m,y,d = MY/Wy=0.06/4500000 = 0.01 MPa fm,y,d=25.16 MPa

Sig_m,z,d = MZ/Wz=7.53/4500000 = 1.67 MPa fm,z,d=25.16 MPa

Tau y,d = 1.5%2.44/90000 = 0.04 MPa fv,d=2.74 MPa

Tau z,d = 1.5*0.00/90000 = 0.00 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km =0.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | AboutY axis: 10 ] About Z axis:
LY =444 m Lambda Y =51.31 LZ=444m Lambda Z =51.31
Lambda rel Y =0.78 ky = 0.83 Lambda rel Z=0.78 kz=10.83
LFY =4.44 m key =0.90 LFZ=4.44m kez=10.90

VERIFICATION FORMULAS:
Sig_c,0,d/(ke,z*f ¢,0,d) + km*Sig_m,y,d/f m,y,d + Sig_m,z,d/fm,z,d= 0.18 <1.00 (6.24)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.02 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.00 < 1.00
(6.13-4)

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
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ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 10 Timber Beam  POINT: COORDINATE: x=1.00L=2.78m

LOADS:
Governing Load Case: 6 ULS /717/ 1*#1.20 + 55%1.50

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £t,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘_ SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm2 Az=80000 mm?2 Ax=120000 mm?2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1899000000 mm4
t=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig ¢,0,d =N/Ax = 34.53/120000 = 0.29 MPa fc,0,d=19.17 MPa

Sig m,y,d = MY/Wy=9.93/8000000 = 1.24 MPa fm,y,d =24.45 MPa

Sig m,z,d = MZ/Wz= 0.31/6000000 = 0.05 MPa fm,z,d=25.16 MPa

Tau y,d = 1.5*%-0.19/120000 = -0.00 MPa fv,d=2.74 MPa

Tau z,d = 1.5*5.40/120000 = 0.07 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km=0.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker =0.67

At LATERAL BUCKLING PARAMETERS:
lef=2.50 m Lambda rel m = 0.25
Sig _cr=495.93 MPa k crit=1.00

BUCKLING PARAMETERS:

X About Y axis: X About Z axis:

VERIFICATION FORMULAS:

(Sig_c,0,d/f ¢,0,d)*2 + Sig_m,y,d/f m,y,d + km*Sig m,z,d/f m,z,d= 0.05 <1.00 (6.19)
Sig_m,y,d/(kcrit*f m,y,d) = 1.24/(1.00%¥24.45) = 0.05 < 1.00 (6.33)

(Tau y,d/kcr+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.04 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.0l mm < u fin,max,y = L/200.00 = 13.89 mm Verified
Governing load case: (1+0.6)*1 + (1+0*0.6)*9 + (0.7+0.2*0.6)*55 + (0.6+0*0.6)*51

u fin,z=0.14 mm < u fin,max,z = 1/200.00 = 13.89 mm Verified

Governing load case: (1+0.6)*1 + (0.6+0%0.6)*9 + (1+0.2*0.6)*55 + (0.6+0*0.6)*46

r Displacements (GLOBAL SYSTEM):
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TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 11 Timber Beam POINT: COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 6 ULS /543/ 1*¥1.20 + 9*0.90 + 55*1.50 + 46*0.90

MATERIAL GL30c

gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa f¢,0,k =24.50 MPa
fv,k=3.50 MPa 1,90,k =0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘— SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1899000000 mm4
tf=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig_c,0,d = N/Ax = 38.82/120000 = 0.32 MPa fc,0,d=23.43 MPa

Sig_m,y,d = MY/Wy= 19.83/8000000 = 2.48 MPa fm,y,d =29.88 MPa

Sig_m,z,d = MZ/Wz= 0.44/6000000 = 0.07 MPa fm,z,d=30.76 MPa

Tau y,d = 1.5*-0.10/120000 = -0.00 MPa fv,d=3.35MPa

Tau z,d = 1.5%28.30/120000 = 0.35 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km =0.70 kh=1.07 kmod =1.10 Ksys =1.00 ker =0.67

-+ LATERAL BUCKLING PARAMETERS:
lef=4.00 m Lambda rel m=0.31
Sig_cr=309.66 MPa k crit=1.00

BUCKLING PARAMETERS:

X About Y axis: X About Z axis:

VERIFICATION FORMULAS:

(Sig_c,0,d/f¢,0,d)*2 + Sig_m,y,d/f m,y,d + km*Sig m,z,d/f m,z,d= 0.08 <1.00 (6.19)

Sig m,y,d/(kcrit*f m,y,d) = 2.48/(1.00%¥29.88) = 0.08 < 1.00 (6.33)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.16 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

I

Deflections (LOCAL SYSTEM):
u fin,y =0.16 mm < u fin,max,y = L/200.00 = 22.24 mm Verified

Date : 19/05/21 Page : 3






Autodesk Robot Structural Analysis Professional 2021
Author: File: Tungestolen stive knutepunkt.rtd
Address: Project: Tungestalen stive knutepunkt

Governing load case: Wind Y- 56.91 m/s (f=1.00) Simulation
u fin,z=0.72 mm < u fin,max,z =1/200.00 = 22.24 mm Verified
Governing load case: (110.6)*1 + (1+0*0.6)*9 + (0.7+0.2*0.6)*55 + (0.6+0*0.6)*46

F_ Displacements (GLOBAL SYSTEM):

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 12 Timber Beam  POINT: COORDINATE: x=1.00L=585m

LOADS:
Governing Load Case: 6 ULS /716/ 1*1.20 + 54*1.50

MATERIAL GL30c

gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £t,90,k = 0.50 MPa fc,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=10.10

‘— SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
tf=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig_¢,0,d = N/Ax =44.90/120000 = 0.37 MPa fc,0,d=19.17 MPa

Sig_m,y,d = MY/Wy= 32.43/8000000 = 4.05 MPa fm,y,d =24.45 MPa

Sig_m,z,d = MZ/Wz= 0.00/6000000 = 0.00 MPa fm,z,d=25.16 MPa

Tau y,d = 1.5*%-0.00/120000 = -0.00 MPa fv,d=2.74 MPa

Tau z,d = 1.5*-33.08/120000 = -0.41 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km=10.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

'-IU About Y axis: 1-10 About Z axis:
LY=585m Lambda Y = 50.66 LZ=585m Lambda Z = 67.55
Lambda rel Y =0.77 ky =0.82 Lambda rel Z=1.02 kz=1.06
LFY =5.85m key =0.91 LFZ=5.85m kez=0.75

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f ¢,0,d) + Sig_m,y,d/f m,y,d + km*Sig m,z,d/fm,zd= 0.19 <1.00 (6.23)
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(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.23 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.44 mm < u fin,max,y = L/250.00 = 23.40 mm Verified

Governing load case: Wind X+ 56.91 m/s (f =1.00) Simulation

u fin,z=2.62 mm < u fin,max,z=1/250.00 = 23.40 mm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*54 + (0.6+0*0.6)*46 + (0.6+0*0.6)*44 uinst,y=0.45mm < u
inst,max,y = L/300.00 = 19.50 mm Verified

Governing load case: 1*1+0.7%55+ 1*51 + 1*36

uinst,z=2.20 mm < u inst,max,z = L/300.00 = 19.50 mm Verified

Governing load case: 1*1 + 1*54 + 0.6%46 + 0.6*44

F_ Displacements (GLOBAL SYSTEM):

vx=0.14mm < vmax,x=L/150.00 = 39.00 mm Verified
Governing load case: SLS:CHR /37/ 1*1.00 + 13*1.00 + 55*0.70 + 51*1.00
vy=0.28 mm < v max,y=L/150.00 =39.00 mm Verified

Governing load case: SLS:CHR /93/ 1*1.00 + 54*0.70 + 46*1.00 + 44*1.00

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 13 Timber Beam  POINT: COORDINATE: x=1.00L=243m

LOADS:
Governing Load Case: 6 ULS /715/ 1*1.20 +4*1.50

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £t,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘_ SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm?2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1899000000 mm4
t=150 mm Wy=8000000 mm3 Wz=6000000 mm?3

STRESSES ALLOWABLE STRESSES

Sig ¢,0,d =N/Ax =31.26/120000 = 0.26 MPa fc,0,d=19.17 MPa

Sig m,y,d = MY/Wy= 26.36/8000000 = 3.30 MPa fm,y,d =24.45 MPa

Sig m,z,d = MZ/Wz= 0.12/6000000 = 0.02 MPa fm,z,d=25.16 MPa

Tau y,d = 1.5*-0.05/120000 = -0.00 MPa fv,d=2.74 MPa

Tau z,d = 1.5*-25.50/120000 = -0.32 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa
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Factors and additional parameters
km = 0.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker =0.67

-+ LATERAL BUCKLING PARAMETERS:
lef=2.19m Lambda rel m = 0.23
Sig_cr=567.28 MPa k crit=1.00

BUCKLING PARAMETERS:

X About Y axis: X About Z axis:

VERIFICATION FORMULAS:

(Sig_c,0,d/f ¢,0,d)"2 + Sig_m,y,d/f m,y,d + km*Sig m,z,d/f m,z,d= 0.14 <1.00 (6.19)
Sig_m,y,d/(kcrit*f m,y,d) = 3.30/(1.00%¥24.45) = 0.13 < 1.00 (6.33)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d =0.17 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.0l mm < u fin,max,y = L/200.00 = 12.14 mm Verified
Governing load case: (1+0.6)*1 + (0.7+0.2*%0.6)*4 + (1+0*0.6)*13 + (0.6+0%0.6)*46

u fin,z=0.25 mm < u fin,max,z=1/200.00 = 12.14 mm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*54 + (0.6+0*0.6)*46 + (0.6+0*0.6)*44

F_ Displacements (GLOBAL SYSTEM):

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 14 Timber Beam  POINT: COORDINATE: x=1.00L=2.78m

LOADS:
Governing Load Case: 6 ULS /543/ 1*1.20 + 9*0.90 + 55%1.50 + 46*0.90

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £t,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘_ SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm?2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
t=150 mm Wy=8000000 mm3 Wz=6000000 mm3
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STRESSES ALLOWABLE STRESSES
Sig_¢,0,d =N/Ax =71.45/120000 = 0.60 MPa fc,0,d=23.43 MPa

Sig_m,y,d = MY/Wy= 20.73/8000000 = 2.59 MPa fm,y,d =29.88 MPa

Sig_m,z,d = MZ/Wz= 0.42/6000000 = 0.07 MPa fm,z,d =30.76 MPa

Tau y,d = 1.5%-0.28/120000 = -0.00 MPa fv,d=3.35MPa

Tau z,d = 1.5*%10.52/120000 = 0.13 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km=0.70 kh=1.07 kmod =1.10 Ksys = 1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | About Y axis: 10 | About Z axis:
LY=2.78m Lambda Y = 24.06 LZ=2.78m Lambda Z = 32.07
Lambda rel Y =0.36 ky =0.57 Lambda rel Z = 0.49 kz=0.63
LFY =2.78 m key =0.99 LFZ=2.78 m kez=10.98

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f ¢,0,d) + Sig_m,y,d/f m,y,d + km*Sig m,z,d/fm,zd= 0.11 <1.00 (6.23)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.06 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

il Deflections (LOCAL SYSTEM):

u fin,y = 0.0l mm < u fin,max,y = L/250.00=11.11 mm Verified
Governing load case: (1+0.6)*1 + (0.7+0.2¥0.6)*4 + (1+0*0.6)*13 + (0.6+0*0.6)*46

u fin,z=0.25 mm < u fin,max,z=1/250.00=11.11 mm Verified

Governing load case: (1+0.6)*1 + (0.6+0*0.6)*9 + (1+0.2*0.6)*55 + (0.6+0*0.6)*46 u inst,y =0.01 mm < u
inst,max,y = L/300.00 = 9.26 mm Verified

Governing load case: 1*1+0.7%4 + 1*13 + 1*46

uinst,z=0.22 mm < u inst,max,z = L/300.00 =9.26 mm Verified

Governing load case: 1*1+ 1*9 +0.7*55 + 1*46

r Displacements (GLOBAL SYSTEM):

vx=0.05mm < vmax,x=L/150.00=18.52 mm Verified
Governing load case: SLS:CHR /41/ 1*1.00 +4%0.70 + 14*1.00 + 51*1.00
vy=047 mm < v max,y=L/150.00 = 18.52 mm Verified

Governing load case: SLS:CHR /22/ 1*1.00 + 9*1.00 + 55*%0.70 + 46*1.00

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 15 Timber Beam  POINT: COORDINATE: x=1.00L=445m
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LOADS:

Governing Load Case: 6 ULS /715/ 1*1.20 +4*1.50

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £1,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘_ SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm?2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1899000000 mm4
t=150 mm Wy=8000000 mm3 Wz=6000000 mm?3

STRESSES ALLOWABLE STRESSES

Sig t,0,d =N/Ax =-81.18/120000 = -0.68 MPa ft,0,d =16.36 MPa

Sig m,y,d = MY/Wy= -40.69/8000000 = -5.09 MPa fm,y,d =24.45 MPa

Sig m,z,d = MZ/Wz= -0.12/6000000 = -0.02 MPa fm,z,d=25.16 MPa

Tau y,d = 1.5*-0.09/120000 = -0.00 MPa fv,d=2.74 MPa

Tau z,d = 1.5*%-43.27/120000 = -0.54 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km=0.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker=0.67

At LATERAL BUCKLING PARAMETERS:
lef=4.00 m Lambda rel m=0.31
Sig cr=309.66 MPa k crit=1.00

BUCKLING PARAMETERS:

X About Y axis: X About Z axis:

VERIFICATION FORMULAS:

Sig t,0,d/ft,0,d + Sig_m,y,d/f m,y,d + km*Sig m,z,d/f m,z,d= 0.25 <1.00 (6.17)
Sig_m,y,d/(kcrit*f m,y,d) = 5.09/(1.00*24.45) = 0.21 < 1.00 (6.33)

(Tau y,d/kcr+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.30 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.03 mm < u fin,max,y = L/200.00 = 22.24 mm Verified
Governing load case: (1+0.6)*1 + (1+0.2*0.6)*4 + (0.6+0*0.6)*46 + (0.6+0*0.6)*38

u fin,z=1.25 mm < u fin,max,z = 1/200.00 =22.24 mm Verified

Governing load case: (1+0.6)*1 + (0.6+0%0.6)*9 + (1+0.2*0.6)*55 + (0.6+0*0.6)*46

r Displacements (GLOBAL SYSTEM):

Section OK !!!

TIMBER STRUCTURE CALCULATIONS
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CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 16 Timber Beam POINT: COORDINATE: x=1.00L=585m

LOADS:
Governing Load Case: 6 ULS /716/ 1¥1.20 + 54*1.50

MATERIAL GL30c

gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa f¢,0,k =24.50 MPa
fv,k=3.50 MPa 1,90,k =0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘— SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
tf=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig_t,0,d = N/Ax =-28.47/120000 = -0.24 MPa ft,0,d =16.36 MPa

Sig_m,y,d = MY/Wy=-47.51/8000000 = -5.94 MPa fm,y,d =24.45 MPa

Sig_m,z,d = MZ/Wz=-0.01/6000000 = -0.00 MPa fm,z,d=25.16 MPa

Tau y,d = 1.5%0.02/120000 = 0.00 MPa fv,d=2.74 MPa

Tau z,d = 1.5*-53.96/120000 = -0.67 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km = 0.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About Y axis: X About Z axis:

VERIFICATION FORMULAS:
Sig t,0,d/ft,0,d + Sig_m,y,d/f m,y,d + km*Sig m,z,d/f m,z,d= 0.26 <1.00 (6.17)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.37 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.05 mm < u fin,max,y = L/250.00 = 23.40 mm Verified

Governing load case: Wind X+ 56.91 m/s (f =1.00) Simulation

u fin,z=4.22 mm < u fin,max,z=1/250.00 = 23.40 mm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*54 + (0.6+0*0.6)*46 + (0.6+0*0.6)*44 wu inst,y=0.05mm < u
inst,max,y = L/300.00 = 19.50 mm Verified

Governing load case: 1*1 + 1*51 + 1*36

uinst,z=3.56 mm < u inst,max,z = L/300.00 = 19.50 mm Verified

Governing load case: 1*1 + 1*54 + 0.6*%46 + 0.6*44
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F_ Displacements (GLOBAL SYSTEM):

vx=0.19 mm < v max,x=1L/150.00 =39.00 mm Verified
Governing load case: SLS:CHR /32/ 1*1.00 +4*0.70 + 13*1.00 + 46*1.00
vy=0.48 mm < v max,y =L/150.00 =39.00 mm Verified

Governing load case: SLS:CHR /93/ 1*1.00 + 54*0.70 + 46*1.00 + 44*1.00

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 17 Timber Beam  POINT: COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 6 ULS /267/ 1*¥1.20 + 2*1.50 + 4*1.05 + 46*1.50

MATERIAL GL30c

gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £t,90,k = 0.50 MPa fc,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=10.10

‘— SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 Ix=1899000000 mm4
tf=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig_¢,0,d =N/Ax = 55.62/120000 = 0.46 MPa fc,0,d=23.43 MPa

Sig_m,y,d = MY/Wy= 51.52/8000000 = 6.44 MPa fm,y,d =29.88 MPa

Sig_m,z,d = MZ/Wz= 0.00/6000000 = 0.00 MPa fm,z,d =30.76 MPa

Tau y,d = 1.5*%-0.09/120000 = -0.00 MPa fv,d=3.35 MPa

Tau z,d = 1.5%-44.92/120000 = -0.56 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km=10.70 kh=1.07 kmod =1.10 Ksys =1.00 ker =0.67

-+ LATERAL BUCKLING PARAMETERS:
lef=2.19m Lambda rel m=0.23
Sig_cr=567.28 MPa k crit=1.00

BUCKLING PARAMETERS:

X About Y axis: x About Z axis:

VERIFICATION FORMULAS:
(Sig_c,0,d/f ¢,0,d)*2 + Sig_m,y,d/f m,y,d + km*Sig mzdfm,zd= 022 <1.00 (6.19)
Sig_m,y,d/(kerit*f m,y,d) = 6.44/(1.00%¥29.88) = 0.22 < 1.00 (6.33)
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(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00
(6.13-4)

(Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.25 < 1.00

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.0l mm < u fin,max,y = L/200.00 = 12.14 mm Verified
Governing load case: (1+0.6)*1 + (0.7+0.2*%0.6)*4 + (1+0*0.6)*13 + (0.6+0%0.6)*46

u fin,z=0.39 mm < u fin,max,z=1/200.00 = 12.14 mm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*54 + (0.6+0*0.6)*46 + (0.6+0*0.6)*44

F_ Displacements (GLOBAL SYSTEM):

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 18 Timber Beam  POINT: COORDINATE: x=1.00L=2.78m

LOADS:
Governing Load Case: 6 ULS /717/ 1*1.20 + 55%1.50

MATERIAL GL30c
gM=1.15

fvk=3.50 MPa

E 0,05 =10800.00 MPa

fm,0,k =30.00 MPa
£1,90,k = 0.50 MPa
G moyen = 650.00 MPa

ft,0,k =19.50 MPa
f¢,90.k =2.50 MPa
Service class: 1

fc,0,k =24.50 MPa
E 0,moyen = 13000.00 MPa
Betac=0.10

3

SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
tf=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig ¢,0,d =N/Ax =82.14/120000 = 0.68 MPa

Sig m,y,d = MY/Wy= 23.21/8000000 = 2.90 MPa
Sig m,z,d = MZ/Wz= 0.82/6000000 = 0.14 MPa
Tau y,d = 1.5*-0.53/120000 = -0.01 MPa

Tau z,d = 1.5*%13.00/120000 = 0.16 MPa

Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

fc,0,d=19.17 MPa
fm,y,d =24.45 MPa
fm,z,d=25.16 MPa
fv,d=2.74 MPa

Factors and additional parameters
km=0.70 kh=1.07 kmod = 0.90

Ksys =1.00

ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:
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I . ,

o | AboutY axis: 10 | About Z axis:
LY=2.78m Lambda Y =24.06 LZ=2.78m Lambda Z = 32.07
Lambda rel Y =0.36 ky =0.57 Lambda rel Z =0.49 kz=0.63
LFY =2.78 m key =0.99 LFZ=2.78 m kcz =0.98

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f ¢,0,d) + Sig_m,y,d/f m,y,d + km*Sig m,z,d/fm,zd= 0.16 <1.00 (6.23)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.09 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.0l mm < u fin,max,y =L/250.00 = 11.11 mm Verified
Governing load case: (1+0.6)*1 + (1+0.2*0.6)*4 + (0.6+0*0.6)*13 + (0.6+0%0.6)*46

u fin,z=0.31 mm < u fin,max,z=1/250.00=11.11 mm Verified

Governing load case: (1+0.6)*1 + (0.6+0*0.6)*9 + (1+0.2*0.6)*55 + (0.6+0*0.6)*46 u inst,y =0.01 mm < u
inst,max,y = L/300.00 = 9.26 mm Verified

Governing load case: 1*1 + 1*4+0.6%13 + 0.6%46

uinst,z=0.27 mm < u inst,max,z = L/300.00 = 9.26 mm Verified

Governing load case: 1*1 +0.6%9 + 1*55 + 0.6%46

F_ Displacements (GLOBAL SYSTEM):

vx=0.05mm < vmax,x=L/150.00 = 18.52 mm Verified
Governing load case: SLS:CHR /41/ 1*1.00 +4%0.70 + 14*1.00 + 51*1.00
vy=0.39 mm < v max,y=L/150.00 = 18.52 mm Verified

Governing load case: SLS:CHR /22/ 1*1.00 +9*1.00 + 55*%0.70 + 46*1.00

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 19 Timber Beam  POINT: COORDINATE: x=1.00L=445m

LOADS:
Governing Load Case: 6 ULS /715/ 1*1.20 + 4*1.50

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £1,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘_ SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm?2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
t=150 mm Wy=8000000 mm3 Wz=6000000 mm?3
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STRESSES ALLOWABLE STRESSES

Sig _¢,0,d =N/Ax =38.48/120000 = 0.32 MPa fc,0,d=19.17 MPa

Sig_m,y,d = MY/Wy= 38.70/8000000 = 4.84 MPa fm,y,d =24.45 MPa

Sig_m,z,d = MZ/Wz=0.01/6000000 = 0.00 MPa fm,z,d =25.16 MPa

Tau y,d = 1.5%-0.11/120000 = -0.00 MPa fv,d=2.74 MPa

Tau z,d = 1.5*-45.01/120000 = -0.56 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km=10.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | About Y axis: 10 | About Z axis:
LY=445m Lambda Y = 38.53 LZ=445m Lambda Z = 51.37
Lambda rel Y =0.58 ky =0.68 Lambda rel Z =0.78 kz=0.83
LFY =4.45m key =0.96 LFZ=4.45m kez=10.90

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f c,0,d) + Sig_m,y,d/f m,y,d + km*Sig_m,zd/fmzd= 022 <1.00 (6.23)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.31 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

il Deflections (LOCAL SYSTEM):

u fin,y = 0.06 mm < u fin,max,y = L/250.00 = 17.79 mm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*4 + (0.6+0*0.6)*46 + (0.6+0*0.6)*41

u fin,z =1.42 mm < u fin,max,z=1/250.00 = 17.79 mm Verified

Governing load case: (1+0.6)*1 + (0.6+0*0.6)*9 + (1+0.2*0.6)*55 + (0.6+0*0.6)*46 u inst,y =0.06 mm < u
inst,max,y = L/300.00 = 14.83 mm Verified

Governing load case: 1*1+0.7%4 + 1*46 + 1*41

uinst,z=1.29 mm < u inst,max,z=1/300.00 = 14.83 mm Verified

Governing load case: 1*1+ 1*%9 +0.7*55 + 1*46

r Displacements (GLOBAL SYSTEM):

vx=0.15mm < vmax,x=L/150.00 =29.66 mm Verified
Governing load case: SLS:CHR /32/ 1*1.00 +4%0.70 + 13*1.00 + 46*1.00
vy=1.00mm < vmax,y=L/150.00 =29.66 mm Verified

Governing load case: SLS:CHR /221/ 1*1.00 + 54*1.00 + 46*0.60 + 44*0.60

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 20 Timber Beam POINT: COORDINATE: x=1.00L=585m
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LOADS:

Governing Load Case: 6 ULS /716/ 1*1.20 + 54*1.50

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £1,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘_ SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm?2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
t=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig ¢,0,d =N/Ax = 64.98/120000 = 0.54 MPa fc,0,d=19.17 MPa

Sig_ m,y,d = MY/Wy= 53.64/8000000 = 6.70 MPa fm,y,d =24.45 MPa

Sig m,z,d = MZ/Wz= 0.00/6000000 = 0.00 MPa fm,z,d=25.16 MPa

Tau y,d = 1.5%0.00/120000 = 0.00 MPa fv,d=2.74 MPa

Tau z,d = 1.5*-57.07/120000 = -0.71 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km=0.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker=0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | About Y axis: 1 | About Z axis:
LY=585m Lambda Y = 50.66 LZ=585m Lambda Z = 67.55
Lambda rel Y =0.77 ky =0.82 Lambda rel Z=1.02 kz=1.06
LFY =5.85m key =0.91 LFZ=585m kez=0.75

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f c,0,d) + Sig_m,y,d/f m,y,d + km*Sig_m,zd/fm,zd= 031 <1.00 (6.23)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.39 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.08 mm < u fin,max,y = L/250.00 = 23.40 mm Verified

Governing load case: Wind Y+ 56.91 m/s (f=1.00) Simulation

u fin,z=4.55 mm < u fin,max,z = 1/250.00 = 23.40 mm Verified

Governing load case: (1+0.6)*1 + (1+0.2%0.6)*54 + (0.6+0*0.6)*46 + (0.6+0%0.6)*44 u inst,y =0.08 mm < u
inst,max,y = L/300.00 = 19.50 mm Verified

Governing load case: 1*1 + 1%46 + 1*38

uinst,z = 3.84 mm < u inst,max,z = L/300.00 = 19.50 mm Verified

Governing load case: 1*1 + 1*54 + 0.6%46 + 0.6*44

F_ Displacements (GLOBAL SYSTEM):
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vx=0.08 mm < vmax,x =L/150.00 =39.00 mm Verified

Governing load case: SLS:CHR /35/ 1*1.00 +4%0.70 + 13*1.00 + 51*1.00

vy=0.56 mm < v max,y=1L1/150.00 =39.00 mm Verified

Governing load case: SLS:CHR /93/ 1*1.00 + 54*0.70 + 46*1.00 + 44*1.00

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 21 Timber Beam POINT: COORDINATE: x=0.00L =0.00 m

LOADS:
Governing Load Case: 6 ULS /716/ 1*¥1.20 + 54*1.50

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £1,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘ SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm2 Az=80000 mm? Ax=120000 mm2
tw=150 mm Iy=1600000000 mm4  1z=900000000 mm4 Ix=1948987778 mm4
t£=150 mm Wy=8000000 mm3 W2z=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig_c,0,d = N/Ax = 57.06/120000 = 0.48 MPa fc,0,d=19.17 MPa

Sig_m.y,d = MY/Wy= 53.64/8000000 = 6.70 MPa fm,y,d = 24.45 MPa

Sig_m,z,d = MZ/Wz= 0.01/6000000 = 0.00 MPa fm,z,d = 25.16 MPa

Tau y,d = 1.5%-0.09/120000 = -0.00 MPa fv,d=2.74 MPa

Tau z,d = 1.5*-35.79/120000 = -0.45 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km=10.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | About Y axis: 10 | About Z axis:
LY=243m Lambda Y =21.03 LZ=243m Lambda Z = 28.04
Lambda rel Y =0.32 ky =0.55 Lambda rel Z = 0.43 kz=10.60
LFY =243 m key = 1.00 LFZ=2.43m kez =10.99

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f c,0,d) + Sig_m,y,d/f m,y,d + km*Sig_m,zd/fmzd= 0.30 <1.00 (6.23)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.24 < 1.00
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Author: File: Tungestolen stive knutepunkt.rtd
Address: Project: Tungestalen stive knutepunkt
(6.13-4)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.0l mm < u fin,max,y = L/250.00 =9.71 mm Verified
Governing load case: (1+0.6)*1 + (0.7+0.2*%0.6)*4 + (1+0*0.6)*13 + (0.6+0%0.6)*46

u fin,z=0.43 mm < u fin,max,z=1/250.00=9.71 mm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*54 + (0.6+0*0.6)*46 + (0.6+0*0.6)*44 wuinst,y=0.0l mm < u
inst,max,y = L/300.00 = 8.09 mm Verified

Governing load case: 1*1+0.7%4 + 1*13 + 1*46

uinst,z=0.36 mm < u inst,max,z = L/300.00 = 8.09 mm Verified

Governing load case: 1*1 + 1*54 + 0.6%46 + 0.6*44

F_ Displacements (GLOBAL SYSTEM):

vx=0.08 mm < vmax,x=L/150.00=16.19 mm Verified
Governing load case: SLS:CHR /32/ 1*1.00 +4%0.70 + 13*1.00 + 46*1.00
vy=0.71 mm < v max,y=L/150.00=16.19 mm Verified

Governing load case: SLS:CHR /148/ 1*1.00 + 4*1.00 + 9*0.60 + 46*0.60

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 22 Timber Beam  POINT: COORDINATE: x=1.00L=2.78m

LOADS:
Governing Load Case: 6 ULS /717/ 1*1.20 + 55%1.50

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £1,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘_ SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm?2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
t=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig ¢,0,d =N/Ax =121.50/120000 = 1.01 MPa fc,0,d=19.17 MPa

Sig m,y,d = MY/Wy= 35.73/8000000 = 4.47 MPa fm,y,d =24.45 MPa

Sig m,z,d = MZ/Wz= 0.56/6000000 = 0.09 MPa fm,z,d=25.16 MPa

Tau y,d = 1.5%0.35/120000 = 0.00 MPa fv,d=2.74 MPa

Tau z,d = 1.5*%19.70/120000 = 0.25 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
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km=10.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | About Y axis: 10 | About Z axis:
LY=2.78m Lambda Y = 24.06 LZ=2.78m Lambda Z = 32.07
Lambda rel Y =0.36 ky =0.57 Lambda rel Z = 0.49 kz=0.63
LFY =2.78 m key =0.99 LFZ=2.78 m kez=10.98

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f c,0,d) + Sig_m,y,d/f m,y,d + km*Sig_m,zd/fmzd= 024 <1.00 (6.23)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.13 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

il Deflections (LOCAL SYSTEM):

u fin,y = 0.0l mm < u fin,max,y = L/250.00=11.11 mm Verified
Governing load case: (1+0.6)*1 + (1+0.2*0.6)*55 + (0.6+0*0.6)*51 + (0.6+0*0.6)*43

u fin,z = 0.46 mm < u fin,max,z=1/250.00=11.11 mm Verified

Governing load case: (1+0.6)*1 + (0.6+0*0.6)*9 + (1+0.2*0.6)*55 + (0.6+0*0.6)*46 u inst,y =0.01 mm < u
inst,max,y = L/300.00 = 9.26 mm Verified

Governing load case: 1*1+0.7%55+ 1*51 + 1*43

uinst,z=0.40 mm < u inst,max,z = 1/300.00 =9.26 mm Verified

Governing load case: 1*1 +0.6%9 + 1*55 + 0.6%46

r Displacements (GLOBAL SYSTEM):

vx=0.04 mm < vmax,x=L/150.00=18.52 mm Verified
Governing load case: SLS:CHR /32/ 1*1.00 +4%0.70 + 13*1.00 + 46*1.00
vy=0.50 mm < v max,y=L1/150.00 = 18.52 mm Verified

Governing load case: SLS:CHR /22/ 1*1.00 + 9*1.00 + 55*%0.70 + 46*1.00

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 23 Timber Beam 23POINT: COORDINATE: x=0.00L=0.00 m

LOADS:
Governing Load Case: 6 ULS /717/ 1¥1.20 + 55*1.50

MATERIAL GL30c

gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa f¢,0,k =24.50 MPa
fv,k=3.50 MPa 1,90,k =0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05 =10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=10.10
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File: Tungestglen stive knutepunkt.rtd

Address: Project: Tungestalen stive knutepunkt
‘— SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm2

tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 [x=1948987778 mm4

tf=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig_¢,0,d = N/Ax = 121.69/120000 = 1.01 MPa
Sig_m.y,d = MY/Wy= 47.35/8000000 = 5.92 MPa
Sig_m,z,d = MZ/Wz= 0.47/6000000 = 0.08 MPa

fc,0,d=19.17 MPa
fm,y,d =24.45 MPa
fm,z,d=25.16 MPa

Tau y,d = 1.5*%0.15/120000 = 0.00 MPa fv,d=2.74 MPa
Tau z,d = 1.5*71.26/120000 = 0.89 MPa

Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters

km=10.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker=0.67

X

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:
I

1| About Y axis:

LY=445m Lambda Y = 38.53
Lambda rel Y =0.58 ky = 0.68
LFY =445m key =0.96

1w | About Z axis:

LZ=445m Lambda Z = 51.37
Lambda rel Z =0.78 kz=0.83
LFZ=445m kez=10.90

VERIFICATION FORMULAS:

(Sig_c,0,d/ke,y*f ¢,0,d) + Sig_m,y,d/f m,y,d + km*Sig m,z,d/fm,z,d= 0.30 <1.00 (6.23)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00
(6.13-4)

(Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.49 < 1.00

LIMIT DISPLACEMENTS

I

Deflections (LOCAL SYSTEM):

u fin,y = 0.05 mm < u fin,max,y = L/250.00 = 17.79 mm

Verified

Governing load case: 'Wind X+Y- 56.91 m/s (f=1.00) Simulation

u fin,z=2.41 mm < u fin,max,z=1/250.00 =17.79 mm

Verified

Governing load case: (1+0.6)*1 + (0.6+0*0.6)*9 + (1+0.2*0.6)*55 + (0.6+0*0.6)*46 u inst,y = 0.05 mm < u

inst,max,y = L/300.00 = 14.83 mm
Governing load case: 1*1 + 1*51 + 1*43

uinst,z=2.12 mm < uinst,max,z=1/300.00 = 14.83 mm

Governing load case: 1*1 +0.6%9 + 1*55 + 0.6%46

F_ Displacements (GLOBAL SYSTEM):
vx=0.12mm < vmax,x=L/150.00 =29.66 mm

Verified

Verified

Verified

Governing load case: SLS:CHR /166/ 1*1.00 +4*1.00 + 14*0.60 + 46*0.60

vy=0.62 mm < v max,y=L/150.00 =29.66 mm

Verified

Governing load case: SLS:CHR /93/ 1*1.00 + 54*0.70 + 46*1.00 + 44*1.00

Section OK !!!

TIMBER STRUCTURE CALCULATIONS
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CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 24 Timber Beam  POINT: COORDINATE: x=1.00L=585m

LOADS:
Governing Load Case: 6 ULS /716/ 1¥1.20 + 54*1.50

MATERIAL GL30c

gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa f¢,0,k =24.50 MPa
fv,k=3.50 MPa 1,90,k =0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘— SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
tf=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig_c,0,d =N/Ax =65.79/120000 = 0.55 MPa fc,0,d=19.17 MPa

Sig_m,y,d = MY/Wy= 50.60/8000000 = 6.32 MPa fm,y,d =24.45 MPa

Sig_m,z,d = MZ/Wz= 0.01/6000000 = 0.00 MPa fm,z,d=25.16 MPa

Tau y,d = 1.5%0.02/120000 = 0.00 MPa fv,d=2.74 MPa

Tau z,d = 1.5*%-55.25/120000 = -0.69 MPa
Tau tory,d = 0.01 MPa, Tau torz,d =0.01 MPa

Factors and additional parameters
km =0.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | About Y axis: 10 ] About Z axis:
LY=585m Lambda Y = 50.66 LZ=585m Lambda Z = 67.55
Lambda rel Y =0.77 ky =0.82 Lambda rel Z=1.02 kz=1.06
LFY =5.85m key =0.91 LFZ=5.85m kez=0.75

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f ¢,0,d) + Sig_m,y,d/f m,y,d + km*Sig m,z,d/f m,z,d= 0.29 <1.00 (6.23)

(Tau y,d/kcr+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.38 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.07 mm < u fin,max,y = L/250.00 = 23.40 mm Verified

Governing load case: (1+0.6)*1 + (1+0*0.6)*13 + (0.7+0.2*0.6)*55 + (0.6+0*0.6)*51

u fin,z=4.14 mm < u fin,max,z = L/250.00 =23.40 mm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*54 + (0.6+0*0.6)*46 + (0.6+0*0.6)*44 wu inst,y =0.08 mm < u
inst,max,y = L/300.00 = 19.50 mm Verified
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Governing load case: 1*1 +0.7%55+ 1*51 + 1*37
uinst,z=3.48 mm < u inst,max,z = L/300.00 = 19.50 mm Verified
Governing load case: 1*1 + 1*54 + 0.6%46 + 0.6*44

F_ Displacements (GLOBAL SYSTEM):

vx=0.30mm < vmax,x=L/150.00 =39.00 mm Verified
Governing load case: SLS:CHR /130/ 1*1.00 + 2*0.60 + 4*1.00 + 46*0.60
vy=0.64 mm < v max,y=L/150.00=39.00 mm Verified

Governing load case: SLS:CHR /153/ 1*1.00 + 9*0.60 + 55*1.00 + 51*0.60

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 25 Timber Beam  POINT: COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 6 ULS /716/ 1*1.20 + 54*1.50

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £t,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘_ SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm?2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
t=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig ¢,0,d =N/Ax =55.25/120000 = 0.46 MPa fc,0,d=19.17 MPa

Sig m,y,d = MY/Wy= 50.60/8000000 = 6.32 MPa fm,y,d =24.45 MPa

Sig m,z,d = MZ/Wz= 0.05/6000000 = 0.01 MPa fm,z,d=25.16 MPa

Tau y,d = 1.5*%-0.43/120000 = -0.01 MPa fv,d=2.74 MPa

Tau z,d = 1.5*-33.64/120000 = -0.42 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km=0.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker=0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | About Y axis: 1 | About Z axis:
LY=243m Lambda Y =21.03 LZ=243m Lambda Z = 28.04
Lambda rel Y =0.32 ky =0.55 Lambda rel Z=0.43 kz=0.60
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Author: File: Tungestolen stive knutepunkt.rtd
Address: Project: Tungestalen stive knutepunkt
LFY =243 m key =1.00 LFZ=2.43 m kez =0.99

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f c,0,d) + Sig_m,y,d/f m,y,d + km*Sig_m,zd/fmzd= 028 <1.00 (6.23)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.23 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

il Deflections (LOCAL SYSTEM):

u fin,y = 0.04 mm < u fin,max,y = L/250.00 =9.71 mm Verified
Governing load case: (1+0.6)*1 + (1+0.2*0.6)*4 + (0.6+0*0.6)*13 + (0.6+0*0.6)*46

u fin,z=0.41 mm < u fin,max,z=1/250.00=9.71 mm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*54 + (0.6+0*0.6)*46 + (0.6+0*0.6)*44 uinst,y=0.03 mm < u
inst,max,y = L/300.00 = 8.09 mm Verified

Governing load case: 1*1 + 1*4+0.6%13 + 0.6%46

uinst,z=0.34 mm < u inst,max,z = L/300.00 = 8.09 mm Verified

Governing load case: 1*1 + 1*54 + 0.6%46 + 0.6*44

r Displacements (GLOBAL SYSTEM):

vx=0.23mm < vmax,x=L/150.00=16.19 mm Verified
Governing load case: SLS:CHR /160/ 1*1.00 +4*1.00 + 13*0.60 + 46*0.60
vy=0.66 mm < v max,y=L/150.00=16.19 mm Verified

Governing load case: SLS:CHR /148/ 1*1.00 + 4*1.00 + 9*0.60 + 46*0.60

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 26 Timber Beam  POINT: COORDINATE: x=1.00L=585m

LOADS:
Governing Load Case: 6 ULS /715/ 1*¥1.20 + 4*1.50

MATERIAL GL30c

gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa f¢,0,k =24.50 MPa
fv,k=3.50 MPa 1,90,k =0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05 =10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘— SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
tf=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig t,0,d = N/Ax =-9.86/120000 = -0.08 MPa ft,0,d =16.36 MPa

Sig_m,y,d = MY/Wy=-81.09/8000000 = -10.14 MPa fm,y,d =24.45 MPa
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Author: File: Tungestolen stive knutepunkt.rtd
Address: Project: Tungestalen stive knutepunkt
Sig_m,z,d = MZ/Wz=-0.03/6000000 = -0.00 MPa fm,z,d=25.16 MPa

Tau y,d = 1.5%-0.01/120000 = -0.00 MPa fv,d=2.74 MPa

Tau z,d = 1.5*-79.26/120000 = -0.99 MPa

Factors and additional parameters
km =0.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About Y axis: X About Z axis:

VERIFICATION FORMULAS:
Sig t,0,d/ft,0,d + Sig_m,y,d/f m,y,d + km*Sig m,z,d/f m,z,d= 0.42 <1.00 (6.17)

(Tau y,d/ker)/f v,d = (0.00/0.67)/2.74 = 0.00 < 1.00  (Tau z,d/ker)/f v,d = (0.99/0.67)/2.74 = 0.54 < 1.00
(6.13)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y =0.12 mm < u fin,max,y = L/250.00 = 23.40 mm Verified

Governing load case: 'Wind X-Y+ 56.91 m/s (f=1.00) Simulation

u fin,z=9.23 mm < u fin,max,z = 1/250.00 = 23.40 mm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*54 + (0.6+0*0.6)*46 + (0.6+0*0.6)*44 uinst,y=0.12 mm < u
inst,max,y = L/300.00 = 19.50 mm Verified

Governing load case: 1*1 + 1*51 + 1*39

uinst,z=7.84 mm < u inst,max,z = L/300.00 = 19.50 mm Verified

Governing load case: 1*1 + 1*54 + 0.6*%46 + 0.6*44

F_ Displacements (GLOBAL SYSTEM):

vx=0.35mm < vmax,x=L/150.00 =39.00 mm Verified
Governing load case: SLS:CHR /130/ 1*1.00 + 2*0.60 + 4*1.00 + 46*0.60
vy=0.27 mm < v max,y=L/150.00 =39.00 mm Verified

Governing load case: SLS:CHR /185/ 1*1.00 + 54*1.00 + 46*0.60 + 38*0.60

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 27 Timber Beam  POINT: COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 6 ULS /715/ 1*1.20 + 4*1.50

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £1,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10
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3

SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
tf=150 mm Wy=8000000 mm3 Wz=6000000 mm?3

STRESSES ALLOWABLE STRESSES

Sig_c,0,d = N/Ax = 79.26/120000 = 0.66 MPa
Sig_m,y,d = MY/Wy= 81.09/3000000 = 10.14 MPa
Sig_m,z,d = MZ/Wz= 0.00/6000000 = 0.00 MPa

fc,0,d=19.17 MPa
fm,y,d =24.45 MPa
fm,z,d=25.16 MPa

Tau y,d = 1.5*%-0.56/120000 = -0.01 MPa fv,d=2.74 MPa
Tau z,d = 1.5*-51.24/120000 = -0.64 MPa

Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters

km=10.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker=0.67

X

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1| About Y axis:

LY=243m Lambda Y =21.03
Lambda rel Y =0.32 ky =0.55
LFY =243 m key =1.00

1w | About Z axis:
LZ=243m

Lambda Z = 28.04
Lambda rel Z = 0.43 kz=10.60
LFZ=243m kez =0.99

VERIFICATION FORMULAS:

(Sig_c,0,d/ke,y*f ¢,0,d) + Sig_m,y,d/f m,y,d + km*Sig m,z,d/fm,zd= 0.45 <1.00 (6.23)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00
(6.13-4)

(Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.35 < 1.00

LIMIT DISPLACEMENTS

I

Deflections (LOCAL SYSTEM):

u fin,y = 0.04 mm < u fin,max,y = L/250.00 =9.71 mm

Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*4 + (0.6+0*0.6)*13 + (0.6+0%0.6)*46

u fin,z=0.74 mm < u fin,max,z=1/250.00=9.71 mm
Governing load case: (1+0.6)*1 + (1+0.2*0.6)*54 + (0.6+0*0.6)*46 + (0.6+0*0.6)*44 u inst,y=0.04 mm < u

inst,max,y = L/300.00 = 8.09 mm Verified
Governing load case: 1*1 + 1*4+0.6%13 + 0.6%46

uinst,z=0.62 mm < u inst,max,z = L/300.00 = 8.09 mm

Governing load case: 1*1 + 1*54 + 0.6%46 + 0.6*44

F_ Displacements (GLOBAL SYSTEM):
vx=0.26 mm < vmax,x=L/150.00=16.19 mm

Verified

Verified

Verified

Governing load case: SLS:CHR /160/ 1*1.00 +4*1.00 + 13*0.60 + 46*0.60

vy=0.44 mm < vmax,y =L/150.00=16.19 mm

Verified

Governing load case: SLS:CHR /93/ 1*1.00 + 54*0.70 + 46*1.00 + 44*1.00

Section OK !!!
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TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 28 Timber Beam  POINT: COORDINATE: x=1.00L=585m

LOADS:
Governing Load Case: 6 ULS /715/ 1*¥1.20 + 4*1.50

MATERIAL GL30c

gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa f¢,0,k =24.50 MPa
fv,k=3.50 MPa 1,90,k =0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05 =10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘— SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
tf=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig_c,0,d = N/Ax =38.38/120000 = 0.32 MPa fc,0,d=19.17 MPa

Sig_m,y,d = MY/Wy=90.26/8000000 = 11.28 MPa fm,y,d =24.45 MPa

Sig_m,z,d = MZ/Wz= 0.02/6000000 = 0.00 MPa fm,z,d=25.16 MPa

Tau y,d = 1.5*-0.00/120000 = -0.00 MPa fv,d=2.74 MPa

Tau z,d = 1.5*-88.00/120000 = -1.10 MPa

Factors and additional parameters
km =0.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | About Y axis: 10 ] About Z axis:
LY=585m Lambda Y = 50.66 LZ=585m Lambda Z = 67.55
Lambda rel Y =0.77 ky =0.82 Lambda rel Z =1.02 kz=1.06
LFY =5.85m key =0.91 LFZ=5.85m kez=0.75

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f ¢,0,d) + Sig_m,y,d/f m,y,d + km*Sig m,z,d/f m,z,d= 0.48 <1.00 (6.23)

(Tau y,d/ker)/f v,d = (0.00/0.67)/2.74 = 0.00 < 1.00  (Tau z,d/ker)/fv,d = (1.10/0.67)/2.74 = 0.60 < 1.00
(6.13)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y =0.13 mm < u fin,max,y = L/250.00 = 23.40 mm Verified

Governing load case: Wind X-Y- 56.91 m/s (f=1.00) Simulation

u fin,z=10.60 mm < u fin,max,z = L/250.00 = 23.40 mm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*54 + (0.6+0*0.6)*46 + (0.6+0*0.6)*44 uinst,y=0.13 mm < u
inst,max,y = L/300.00 = 19.50 mm Verified
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Governing load case: 1*1+0.7%4 + 1*46 + 1*41
uinst,z=9.06 mm < u inst,max,z=1/300.00 = 19.50 mm Verified
Governing load case: 1*1 + 1*54 + 0.6%46 + 0.6*44

F_ Displacements (GLOBAL SYSTEM):

vx=0.23mm < vmax,x=L/150.00 =39.00 mm Verified
Governing load case: SLS:CHR /166/ 1*1.00 +4*1.00 + 14*0.60 + 46*0.60
vy=0.50 mm < v max,y=L/150.00 =39.00 mm Verified

Governing load case: SLS:CHR /221/ 1*1.00 + 54*1.00 + 46*0.60 + 44*0.60

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 29 Timber Beam  POINT: COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 6 ULS /715/ 1*1.20 + 4*1.50

MATERIAL GL30c

eM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £t,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘_ SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm?2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
t=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig ¢,0,d =N/Ax =57.79/120000 = 0.48 MPa fc,0,d=19.17 MPa

Sig m,y,d = MY/Wy=90.28/8000000 = 11.29 MPa fm,y,d =24.45 MPa

Sig m,z,d = MZ/Wz= 0.00/6000000 = 0.00 MPa fm,z,d=25.16 MPa

Tau y,d = 1.5*-0.30/120000 = -0.00 MPa fv,d=2.74 MPa

Tau z,d = 1.5*-55.80/120000 = -0.70 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km=0.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker=0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | About Y axis: 1 | About Z axis:
LY=243m Lambda Y =21.03 LZ=243m Lambda Z = 28.04
Lambda rel Y =0.32 ky =0.55 Lambda rel Z=0.43 kz=0.60
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LFY =243 m key =1.00 LFZ=2.43 m kez =0.99

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f c,0,d) + Sig_m,y,d/f m,y,d + km*Sig_m,zd/fmzd= 0.49 <1.00 (6.23)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.38 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

il Deflections (LOCAL SYSTEM):

u fin,y = 0.02 mm < u fin,max,y = L/250.00 =9.71 mm Verified
Governing load case: (1+0.6)*1 + (1+0.2*0.6)*4 + (0.6+0*0.6)*13 + (0.6+0*0.6)*46

u fin,z = 0.86 mm < u fin,max,z=1/250.00=9.71 mm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*54 + (0.6+0*0.6)*46 + (0.6+0*0.6)*44 uinst,y=0.02 mm < u
inst,max,y = L/300.00 = 8.09 mm Verified

Governing load case: 1*1 + 1*4+0.6%13 + 0.6%46

uinst,z=0.73 mm < u inst,max,z = L/300.00 = 8.09 mm Verified

Governing load case: 1*1 + 1*54 + 0.6%46 + 0.6*44

r Displacements (GLOBAL SYSTEM):

vx=0.14mm < vmax,x=L/150.00=16.19 mm Verified
Governing load case: SLS:CHR /160/ 1*1.00 +4*1.00 + 13*0.60 + 46*0.60
vy=0.66 mm < v max,y=L/150.00=16.19 mm Verified

Governing load case: SLS:CHR /93/ 1*1.00 + 54*0.70 + 46*1.00 + 44*1.00

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 30 Timber Beam  POINT: COORDINATE: x=1.00L=585m

LOADS:
Governing Load Case: 6 ULS /715/ 1*¥1.20 + 4*1.50

MATERIAL GL30c

gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa f¢,0,k =24.50 MPa
fv,k=3.50 MPa 1,90,k =0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05 =10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘— SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
tf=150 mm Wy=8000000 mm3 Wz=6000000 mm3

STRESSES ALLOWABLE STRESSES

Sig_c,0,d =N/Ax = 18.04/120000 = 0.15 MPa fc,0,d=19.17 MPa

Sig_m,y,d = MY/Wy= 52.86/8000000 = 6.61 MPa fm,y,d =24.45 MPa
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Sig_m,z,d = MZ/Wz= 0.02/6000000 = 0.00 MPa fm,z,d=25.16 MPa

Tau y,d = 1.5*-0.00/120000 = -0.00 MPa fv,d=2.74 MPa

Tau z,d = 1.5*-51.59/120000 = -0.64 MPa

Factors and additional parameters
km =0.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | About Y axis: 10 ] About Z axis:
LY=585m Lambda Y = 50.66 LZ=585m Lambda Z = 67.55
Lambda rel Y =0.77 ky =0.82 Lambda rel Z=1.02 kz=1.06
LFY =5.85m key =0.91 LFZ=5.85m kez=0.75

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f ¢,0,d) + Sig_m,y,d/f m,y,d + km*Sig m,z,d/f m,z,d= 0.28 <1.00 (6.23)

(Tau y,d/ker)/f v,d = (0.00/0.67)/2.74 = 0.00 < 1.00  (Tau z,d/ker)/fv,d = (0.64/0.67)/2.74 = 0.35 < 1.00
(6.13)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.53 mm < u fin,max,y = L/250.00 = 23.40 mm Verified

Governing load case: Wind Y+ 56.91 m/s (f=1.00) Simulation

u fin,z=6.26 mm < u fin,max,z = L/250.00 =23.40 mm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*54 + (0.6+0*0.6)*46 + (0.6+0*0.6)*44 wuinst,y=0.53 mm < u
inst,max,y = L/300.00 = 19.50 mm Verified

Governing load case: 1*1 +0.7%4 + 1*46 + 1*38

uinst,z=5.33 mm < u inst,max,z=L/300.00 = 19.50 mm Verified

Governing load case: 1*1 + 1*54 + 0.6%46 + 0.6*44

F_ Displacements (GLOBAL SYSTEM):

vx=0.24 mm < vmax,x =L/150.00 =39.00 mm Verified
Governing load case: SLS:CHR /190/ 1*1.00 +4*1.00 + 46*0.60 + 39*0.60
vy=0.33mm < v max,y=1L1/150.00 =39.00 mm Verified

Governing load case: SLS:CHR /221/ 1*1.00 + 54*1.00 + 46*0.60 + 44*0.60

Section OK !!!

TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 31 Timber Beam  POINT: COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 6 ULS /715/ 1*1.20 + 4*1.50

MATERIAL GL30c
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gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa fc,0,k =24.50 MPa
fv,k=3.50 MPa £t,90,k = 0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05=10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=10.10

‘— SECTION PARAMETERS: 300x400

ht=400 mm

bf=300 mm Ay=80000 mm?2 Az=80000 mm?2 Ax=120000 mm2
tw=150 mm Iy=1600000000 mm4 1z=900000000 mm4 1x=1948987778 mm4
tf=150 mm Wy=8000000 mm3 Wz=6000000 mm?3

STRESSES ALLOWABLE STRESSES

Sig_¢,0,d =N/Ax =59.11/120000 = 0.49 MPa fc,0,d=19.17 MPa

Sig_m,y,d = MY/Wy= 52.85/8000000 = 6.61 MPa fm,y,d =24.45 MPa

Sig_m,z,d = MZ/Wz= 0.00/6000000 = 0.00 MPa fm,z,d=25.16 MPa

Tau y,d = 1.5*%-0.26/120000 = -0.00 MPa fv,d=2.74 MPa

Tau z,d = 1.5*-32.76/120000 = -0.41 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km=10.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker=0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

10 | About Y axis: 10 ] About Z axis:
LY=243m Lambda Y = 21.03 LZ=243m Lambda Z = 28.04
Lambda rel Y =0.32 ky =0.55 Lambda _rel Z =0.43 kz=0.60
LFY =243 m key =1.00 LFZ=2.43m kez =0.99

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f ¢,0,d) + Sig_m,y,d/f m,y,d + km*Sig m,z,d/fm,z,d= 0.30 <1.00 (6.23)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.00 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.22 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.02 mm < u fin,max,y = L/250.00 =9.71 mm Verified
Governing load case: (1+0.6)*1 + (1+0.2*0.6)*4 + (0.6+0%0.6)*13 + (0.6+0*0.6)*51

u fin,z=0.52 mm < u fin,max,z=1/250.00 =9.71 mm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*54 + (0.6+0*0.6)*46 + (0.6+0*0.6)*44 wuinst,y=0.02 mm < u
inst,max,y = L/300.00 = 8.09 mm Verified

Governing load case: 1*1+ 1*4+0.6%13 + 0.6*51

uinst,z=0.44 mm < u inst,max,z = 1/300.00 = 8.09 mm Verified

Governing load case: 1*1 + 1*54 + 0.6%46 + 0.6*44

F_ Displacements (GLOBAL SYSTEM):

vx=0.16 mm < vmax,x=L/150.00=16.19 mm Verified
Governing load case: SLS:CHR /65/ 1*1.00 +4%0.70 + 51*1.00 + 39*1.00
vy=0.46 mm < v max,y=L/150.00=16.19 mm Verified

Governing load case: SLS:CHR /93/ 1*1.00 + 54*0.70 + 46*1.00 + 44*1.00
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TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 2 Timber Beam 2 POINT: 1 COORDINATE: x=0.00L=0.00 m

LOADS:
Governing Load Case: 47 Snelast ex vind 4*1.50+1%1.20

MATERIAL GL30c

gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa f¢,0,k =24.50 MPa
fv,k=3.50 MPa 1,90,k =0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05 =10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘— SECTION PARAMETERS: 300x300

ht=300 mm

bf=300 mm Ay=60000 mm?2 Az=60000 mm?2 Ax=90000 mm2
tw=150 mm Iy=675000000 mm4 1z=675000000 mm4 Ix=1138723011 mm4
tf=150 mm Wy=4500000 mm3 Wz=4500000 mm3

STRESSES ALLOWABLE STRESSES

Sig_c,0,d =N/Ax =214.31/90000 = 2.38 MPa fc,0,d=19.17 MPa

Sig_m,y,d = MY/Wy= 0.08/4500000 = 0.02 MPa fm,y,d=25.16 MPa

Sig_m,z,d = MZ/Wz=4.52/4500000 = 1.00 MPa fm,z,d=25.16 MPa

Tau y,d = 1.5%¥1.39/90000 = 0.02 MPa fv,d=2.74 MPa

Tau z,d = 1.5*0.00/90000 = 0.00 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km =0.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | AboutY axis: 10 ] About Z axis:
LY =444 m Lambda Y =51.31 LZ=444m Lambda Z =51.31
Lambda rel Y =0.78 ky = 0.83 Lambda rel Z=0.78 kz=10.83
LFY =4.44 m key =0.90 LFZ=4.44m kez=10.90

VERIFICATION FORMULAS:
Sig_c,0,d/(ke,z*f ¢,0,d) + km*Sig_m,y,d/f m,y,d + Sig_m,z,d/fm,z,d= 0.18 <1.00 (6.24)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.01 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.00 < 1.00
(6.13-4)

Section OK !!!
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TIMBER STRUCTURE CALCULATIONS

CODE: EN 1995-1:2004/A2:2014
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 3 Timber Beam 2 POINT: 3 COORDINATE: x=0.11L=0.50m

LOADS:
Governing Load Case: 6 ULS /319/ 1*¥1.20 + 4*1.50

MATERIAL GL30c

gM=1.15 fm,0,k =30.00 MPa ft,0,k =19.50 MPa f¢,0,k =24.50 MPa
fv,k=3.50 MPa 1,90,k =0.50 MPa f¢,90,k =2.50 MPa E 0,moyen = 13000.00 MPa
E 0,05 =10800.00 MPa G moyen = 650.00 MPa  Service class: 1 Betac=0.10

‘— SECTION PARAMETERS: 300x300

ht=300 mm

bf=300 mm Ay=60000 mm?2 Az=60000 mm?2 Ax=90000 mm2
tw=150 mm Iy=675000000 mm4 1z=675000000 mm4 Ix=1138723011 mm4
tf=150 mm Wy=4500000 mm3 Wz=4500000 mm3

STRESSES ALLOWABLE STRESSES

Sig_c,0,d =N/Ax =120.99/90000 = 1.34 MPa fc,0,d=19.17 MPa

Sig_m,y,d = MY/Wy= 18.12/4500000 = 4.03 MPa fm,y,d=25.16 MPa

Sig_m,z,d = MZ/Wz= 0.95/4500000 = 0.21 MPa fm,z,d=25.16 MPa

Tau y,d = 1.5%-1.91/90000 = -0.03 MPa fv,d=2.74 MPa

Tau z,d = 1.5*%-36.33/90000 = -0.61 MPa
Tau tory,d = 0.00 MPa, Tau torz,d = 0.00 MPa

Factors and additional parameters
km =0.70 kh=1.07 kmod = 0.90 Ksys =1.00 ker =0.67

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

1 | AboutY axis: 10 ] About Z axis:
LY =444 m Lambda Y =51.31 LZ=444m Lambda Z =51.31
Lambda rel Y =0.78 ky = 0.83 Lambda rel Z=0.78 kz=10.83
LFY =4.44 m key =0.90 LFZ=4.44m kez=10.90

VERIFICATION FORMULAS:
(Sig_c,0,d/ke,y*f ¢,0,d) + Sig_m,y,d/f m,y,d + km*Sig m,z,d/f m,z,d= 0.24 <1.00 (6.23)

(Tau y,d/ker+Tau tory,d/kshape)/f v,d = 0.02 < 1.00 (Tau z,d/kcr+Tau torz,d/kshape)/f v,d = 0.33 < 1.00
(6.13-4)

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

u fin,y = 0.13 mm < u fin,max,y = L/200.00 = 22.22 mm Verified
Governing load case: (1+0.6)*1 + (0.6+0%0.6)*3 + (1+0.2*0.6)*4 + (0.6+0*0.6)*51

u fin,z=0.37 mm < u fin,max,z = 1/200.00 =22.22 mm Verified

Governing load case: (1+0.6)*1 + (1+0.2*0.6)*4 + (0.6+0*0.6)*9 + (0.6+0*0.6)*46 uinst,y=0.11 mm < u
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Autodesk Robot Structural Analysis Professional 2021

Author: File: Tungestolen leddet knutepunkt.rtd
Address: Project: Tungestglen leddet knutepunkt
inst,max,y = L/300.00 = 14.81 mm Verified

Governing load case: 1*1+0.6*3 + 1*4 + 0.6*51
uinst,z=0.31 mm < uinst,max,z=1/300.00 = 14.81 mm
Governing load case: 1*1 + 1*4+0.6*9 + 0.6*46

F_ Displacements (GLOBAL SYSTEM):

vx=1.07mm < vmax,x=L/150.00 =29.62 mm Verified
Governing load case: SLS:CHR /94/ 1*1.00 +4%1.00 + 14*0.60 + 46*0.60
vy=0.45mm < v max,y=L/150.00 =29.62 mm Verified

Governing load case: SLS:CHR /76/ 1*1.00 +4*1.00 + 9*0.60 + 46*0.60

Verified

Section OK !!!
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-0.39
-0.34
0.21
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0.15
19.69
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53 (C)

5(C)
ULS+
ULS-

SLS+
SLS-
SLS:CHR+
SLS:CHR-
SLS:FRE+
SLS:FRE-
SLS:QPR+
SLS:QPR-
FIRE+
FIRE-

29 (C)

30 (C)
31(C)

32 (Q)

33 (C)

34 (C)

35 (C)

45 (C)

47 (C)
48 (C)
49 (C)

52 (C)
53 (C)

14

36
37
38
39
40
41
42
43
44

46

51

54
55

A WON -

10
12
13
14

36
37
38
39
40
41
42
43
44

46

51

54
55

2.38
21.6
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11.86
1.2
7.66
4.86
11.86
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28.36
26.16
24.62
19.02
29.05
18.56
25.71
-9.75
-7.94
-2.19
-3.65
-1.9
-5.7
-2.17
-7.87
-1.46
27.48
2.19
26.82
6.56
1.71
-1.52
5.67
-23.08
12.53
8.56
4.43
3.88
1.6
13.44
5.98
32.32
-16.25
-3.62
1.5
-3.07
-11.31
0.06
22.42
-9.36
22.42
-9.36
11.14
1.67
7.11
4.43
11.14
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20.23
15.69
25.56
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-7.84
-6.73
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-17.12
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4.26
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4.29
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10.13
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SLS:FRE+
SLS:FRE-
SLS:QPR+
SLS:QPR-
FIRE+
FIRE-

29 (C)

30 (C)
31(C)

32 (C)

33 (C)

34 (C)

35 (C)

45 (C)

47 (C)
48 (C)
49 (C)
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2.28
26.14
12.27
56.98

-11.58
-3.62
-5.52
-7.24

-11.31

0.06

39.8
-4.69

39.8
-4.69
22.16

6.33
14.32

9.09
22.16

6.33
56.97
51.73
44.89
33.06
50.22
37.56
44.64
-5.44
-4.26
-1.01
-3.77

-2.6
-7.84
-6.73
-8.21

1.63
54.95

3.73
50.13
12.27

7.6
-2.47
4.57
-12.49
22.65
16.64

4.51

2.73
-2.36
13.39

6.08
31.42

-19.16
-4.55
-3.47
-6.85
-14.8

4.09

21.84

-11.27
21.84
-11.27
11.52

1.35

7.31

4.51
11.52

1.35
29.22
30.18
26.45
15.17
22.68
19.53
20.52
-8.38
-2.52

3.31
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-2.02
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-1.97
-9.54
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-0.01
-0.02
-0.02
-0.02
-0.02
0.52
-0.84
0.01
-0.01
-0.01
-0.11
0.09
0.35
-0.56
0.35
-0.56
0.06
-0.12
-0.01
-0.02
0.06
-0.12
-0.1
-0.09
-0.04
-0.03
-0.08
-0.05
-0.02
0.1
0.33
-0.5
-0.21
-0.01
-0.04
-0.06
-0.27
-0.02
-0.1
-0.04
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-16.87
-8.4
14.83
-39.91
5.27
3.44
7.69
11.67
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-27.85
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-27.85
-3.42
-14.76
-6.22
-9.64
-3.42
14.76
39.56
39.85
33.07
19.93
-31.23
-25.49
-25.91
4.81
1.12
-0.54
2.01
2.85
6.12
4.82
8.12
-4.05
39.61
-3.55
32.77
-8.4
-7.53
2.37
-2.15
15.45
-17.07
-8.25
-3.92
-4.52
-2.23
-12.31
-5.29
10.27
-30.25
0.45
5.04
4.11
7.22
-0.14
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-20.95
5.54
-20.95
-2.03
-10.07
-3.92
-6.38
-2.03
-10.07
30.25
29.35
-22.27
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25.77
18.94
20.75
4.38
1.11
-1.77
1.36
2.09
4.57
3.63
5.31
-4.11
-29.88
-3.34
-23.17
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13.16
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4.46
3.11
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7.34
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32.43
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37 -12.78
38 -9.32

A WN -

WO N -

-0.02
-0.06
0.03
0.17
-0.14
-0.01
-0.02
-0.01
-0.02
-0.02
-0.02
-0.02
1.62
-1.18
0.01
-0.01
-0.01
-0.11
0.09
1.07
-0.79
1.07
-0.79
0.21
-0.17
-0.01
-0.02
0.21
-0.17
-0.1
-0.09
-0.04
-0.03
-0.08
-0.05
-0.02
-0.44
-0.72
1.06
0.52
0.06
0.22
0.36
0.37
-0.02
-0.1
-0.04
-0.05
-0.02
-0.06
0.03
0.17
-0.14
-0.01
-0.02
-0.06
-0.08
-0.05
-0.2
-0.08
0.18
-0.58
0.05
-0.02
0.02
0.08
-0.07
0.1
-0.4
0.1
-0.4
-0.03
-0.16
-0.06
-0.1
-0.03
-0.16
-0.46
-0.4
-0.31
-0.23
-0.35
-0.31
-0.32
0.02
0.15
0.08

-5.29
-7.86
2.24
-0.39
10.66
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-4.35
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-2.05
0.05
7.27
-1.6
7.27
-1.6
3.65
0.71
2.23
1.29
3.65
0.71
8.58
4.52
3.53
6.1
9.48
5.49
8.28
-0.66
-1.84
-1.47

8.44
6.18
-2.22
2.54
13.78
16.62
8.66
-5.63
3.43
3.07
13.07
-7.59
5.97
27.73
2.43
0.9
4.54
6.83
-0.19
2.1
19.61
2.1
19.61
-4.08
12.16
-5.63
-8.24
-4.08
12.16
24.47
22.59
24.48
17.24
25.36
16.64
23.35
2.75
4.22
5.02
3.59
0.85
3.24
2.07
2.75
4.23
23.74
-1.33
26.36
-7.59
2.1
0.9
-3.99
6.53
11.82
-7.92
-1.2
-1.3
-0.91
-3.88
-1.62
2.84
-9.63
-0.04
-0.97
0.47
1.94
-0.03
1.5
-6.66
15
-6.66
-0.66
-3.33
-1.2
-2.05
-0.66
-3.33
-9.05
-5.53
-3.73
-5.1
-7.92
-5.85
-6.88
0.78
1.11
0.58

-0.02

0.02
-0.02

0.03
0.04
0.03
0.06
0.04
0.86
-1.02
-0.01
0.03
0.01
0.25
-0.22
0.58
-0.67
0.58
-0.67
0.14
-0.11
0.04
0.03
0.14
-0.11
0.24
0.2
0.09
0.08
0.2
0.11
0.06
0.35
0.42
-0.64
-0.34
-0.05
-0.2
-0.3
-0.14
0.03
0.23
0.09
0.12
0.04
0.13
-0.06
-0.39
0.32
0.04
0.04
-0.08
-0.11
-0.06
-0.26
-0.11
0.19
-0.62
0.05
-0.03
0.03
0.17
-0.13
0.1
-0.43
0.1
-0.43
-0.04
-0.21
-0.08
-0.13
-0.04
-0.21
-0.6
-0.51
-0.41
-0.31
-0.46
-0.41
-0.43
0.12
0.16
0.05





14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

45 (C)

47 (C)
48 (C)
49 (C)

52 (C)
53 (C)

5(C)
ULS+
ULS-

SLS+
SLS-
SLS:CHR+
SLS:CHR-
SLS:FRE+
SLS:FRE-
SLS:QPR+
SLS:QPR-
FIRE+
FIRE-

29 (C)

30 (C)
31(C)
32(C)
33(C)

34 (C)

35 (C)

45 (C)

47 (C)
48 (C)
49 (C)

52 (C)
53 (C)

5(C)
ULS+
ULS-

SLS+
SLS-
SLS:CHR+
SLS:CHR-
SLS:FRE+
SLS:FRE-
SLS:QPR+
SLS:QPR-
FIRE+
FIRE-

29 (C)

39
40
41
42
43
44

46

51

54
55

A W N -

10
12
13
14

36
37
38
39
40
41
42
43
44

46

51

54
55

A WN R

10
12
13
14

-9.35
-1.81
-12.72
-12.89
-3.26
-8.21
52.43
6.55
53.92
14.47
7.59
-4.38
3.27
-17.79
10.66
30.29
9.32
1.04
0.35
27.37
12.58
71.45
-18.12
9.92
1.18
-7.94
-13.91
0.13
49.49
-8.98
49.49
-8.98
24.46
5.66
15.37
9.32
24.46
5.66
59.07
34
27.16
42.64
67.06
37.31
57.23
-6.53
-12.78
-9.32
-9.35
-1.81
-12.72
-12.89
-3.26
-8.21
50.75
6.55
52.24
12.58
7.59
-4.38

-19.06
10.66
30.29
-9.57
6.48
2.9
-25.79
-12.92
11.44
-54.91
2.76
5.86
6.22
-3.2
0.15
4.44
-38.51
4.44
-38.51
-6.77
-22.46
-9.57
-14.72
-6.77
-22.46
-46.18

0.08
0.01
0.08
-0.17
-0.01
-0.05
-0.44
-0.02
-0.37
-0.08
-0.1
0.01
-0.14
0.09
-0.16
-0.16
-0.06
-0.08
-0.05
-0.2
-0.08
0.34
-0.47
0.05
-0.02
0.02
0.08
-0.07
0.21
-0.32
0.21
-0.32
-0.01
-0.16
-0.06
-0.1
-0.01
-0.16
-0.47
-0.4
-0.31
-0.23
-0.35
-0.31
-0.32
0.12
0.06
0.03
0.02

0.12
0.25
0.15
-0.05
-0.44
-0.02
-0.37
-0.08
-0.1
0.01
-0.14
0.08
-0.16
-0.16
-0.01
-0.02
-0.01
-0.05
-0.02
0.34
-0.15
0.02
-0.01

-0.02

0.22
-0.11
0.22
-0.11
0.03
-0.04
-0.01
-0.02
0.03
-0.04
-0.11

-1.31
-0.18
-1.94
-2.35
-0.63
-1.22
7.21
0.8
7.59
1.74
11
-0.53
0.44
-2.7
1.32
4.72
1.29
0.3
0.3
4.03
1.74
10.52
-2.92
13
0.51
-0.89
-2.05
0.05
7.27
-1.52
7.27
-1.52
3.65
0.73
2.23
1.29
3.65
0.73
8.58
4.52
3.53
6.1
9.48
5.49
8.28
-1.07
-2.27
-1.74
-1.65
-0.2
-1.72
-1.33
0.11
-1.22
7.21
0.8
7.59
1.74
11
-0.53
0.44
-2.7
1.32
4.72
5.85
-0.44
-0.07
17.62
7.89
45.26
-10.48
6.47
0.55
-4.76
-8.41
-0.01
31.33
-5.04
31.33
-5.04
15.53
3.67
9.72
5.85
15.53
3.67
36.4

0.84
0.34
1.94
2.24
1.17
0.04
-7.85
-0.7
-7.26
-1.62

0.45
-0.45
2.51
-1.53
-4.26
2.37
-0.47
-0.09
7.31
3.21
20.73
-6.04
3.58
0.46

-3.74
0.1
14.29
-3.24
14.29
-3.24
6.8
1.25
4.14
2.37
6.8
1.25
14.77
7.02
6.06
11.84
18.42
9.4
16.13
-1.62
-4.6
-3.87
-3.27
-0.19
-3.14
-2.88
0.44
-3.34
12.19
1.53
13.82
3.21
1.06
-1.02
0.76

2.14
8.85
-3.3
-0.43
-0.51
-9.94
-4.46
5.02
-25.5
-2.93
-1.02
2.34
4.08
0.04
2.25
17.66
2.25
17.66
-2.19
-9.05
-3.3
-5.6
-2.19
-9.05
-20.89

0.05
0.01
0.1
-0.09
0.08
-0.07
-0.56
-0.01
-0.49
-0.11
-0.12
0.01
-0.25
0.2
-0.21
-0.2
0.09
0.12
0.07
0.29
0.12
0.69
-0.25
-0.08
0.04
-0.03
-0.04
0.08
0.48
-0.14
0.48
-0.14
0.23
0.04
0.15
0.09
0.23
0.04
0.69
0.59
0.45
0.33
0.52
0.45
0.45
-0.08
-0.13
-0.1
-0.1
-0.01
-0.19
-0.2
-0.11
0.07
0.66
0.05
0.54
0.12
0.17
-0.03
0.15
-0.04
0.23
0.23
-0.04
-0.07
-0.05
-0.15
-0.06
0.16
-0.36
0.06
-0.04
-0.01
-0.05
-0.01
0.09
-0.25
0.09
-0.25
-0.02
-0.12
-0.04
-0.07
-0.02
-0.12
-0.36





15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
16
16
16
16
16
16
16
16
16
16
16
16
16
16

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

30 (C)
31(C)
32(C)
33(C)
34(C)
35(C)

45 (C)

47 (C)
48 (C)
49 (C)

52 (C)
53 (C)

5(C)
ULS+
uLS-

SLS+
SLS-
SLS:CHR+
SLS:CHR-
SLS:FRE+
SLS:FRE-
SLS:QPR+
SLS:QPR-
FIRE+
FIRE-

29 (C)
30(C)
31(C)
32(C)

33 ()

34 (C)

35 (C)

45 (C)

47 (C)
48 (C)
49 (C)

52 (C)
53 (C)

5(C)
ULS+
ULS-

SLS+
SLS-

36
37
38
39
40
41
42
43
44

46

51

54
55

A W N -

10
12
13
14

36
37
38
39
40
41
42
43
44

46

51

54
55

H W N -

10
12
13
14

-43.58
-47.56
-33.7
-49.53
-31.46
-46.45
0.76
8.32
12.64
8.15
0.69
5.49
5.9
1.17

-44.82
-2.06
-50.16
-12.92
4.42
1.36
-6.34
-11.36
-24.05
-15.9
-14.98
6.48
2.9
-42.12
-20.22
6.52
-85.91
2.76
5.86
11.19
-3.2
0.15
-0.65
-60.25
-0.65
-60.25
-12.11
-36.04
-14.98
-23.4
-12.11
-36.04
-77.17
-62.33
-66.31
-55.44
-80.52
-53.21
-77.44
0.76
8.32
12.64
8.15
0.69
5.49
5.9
1.17
12.97
-71.34
-2.06
-81.15
-20.22
4.42
1.36
-11.21
-16.23
-32.22
-32.23
-14.92
4.7
1.52
-41.74
-20.14
1.97
-82.78
4.67
8.44
9.75
-0.51
-0.43
-3.66
-58.15

-0.09
-0.07
-0.05
-0.08
-0.07
-0.07
0.07
0.16
0.23
0.17
-0.01
0.09
-0.05
0.01
-0.01
-0.1
-0.01
-0.09
-0.02
-0.03
0.01
-0.01
-0.03
-0.04
-0.04
-0.01
-0.02
-0.01
-0.05
-0.02
0.2
-0.38
0.02
-0.01

-0.02

0.13
-0.26
0.13
-0.26
0.02
-0.07
-0.01
-0.02
0.02
-0.07
-0.11
-0.09
-0.07
-0.05
-0.08
-0.07
-0.07
-0.14
-0.11
-0.2
-0.11
0.01
-0.05
0.14

-0.01

-0.1
-0.01
-0.09
-0.02
-0.02

0.01
-0.01
-0.04
-0.04
-0.04

0.01

0.33
-0.15

0.01

0.22
-0.1

20.57
17.61
27.35
42.62
23.21
37.05
-2.96
-8.32
-7.17
-6.19
-0.78
-7.04
-7.19
-0.51
-6.17
31.24
3.72
33.45
7.89
3.28
-2.47
1.54
-11.07
7.06
19.37
-7.55
-0.44
-0.07
-22.8
-10.19
15.09
-50.92
-3.4
0.55
7.54
11.69
-0.01
7.55
-35.45
7.55
-35.45
-4.53
-18.95
-7.55
-12.11
-4.53
-18.95
-48.24
-33.76
-28.78
-32.39
-50.91
-30.61
-43.25
3.96
8.57
7.18
6.84
1.87
9.02
8.53
4.01
6.13
-42.34
-5.1
-43.26
-10.19
-5.54
3.4
-1.69
15.85
-13.15
-21.05
9.13
5.94
2.99
27.75
12.33
63.45
-18.25
-11.28
-2.62
-5.1
-14.19
-0.02
44.12
-9.12

-11.09
-9.06
-15
-23.15
-13.5
-20.42
1.54
421
3.55
3.11
0.34
3.91
4.35
0.58
3.23
-17.6
-1.82
-18.86
-4.46
-2.25
1.2
-1.11
4.95
-3.4
-11.5
-7.08
-2.37
-0.84
-21.46
-9.56
14.88
-47.24
2.07
1.45
5.64
11.37
0.02
7.56
-32.9
7.56
-32.9
-4.16
-17.81
-7.08
-11.38
-4.16
-17.81
-47.23
-40.44
-33.89
-27.3
-43.23
-29.96
-35.88
3.77
4.79
3.56
4.55
2.76
8.32
7.34
5.91
0.24
-44.87
-4.9
-40.68
-9.56
-7.27
3.27
-1.45
15.59
-16.93
-15.23
-7.85
-4.37
-1.79
-23.86
-10.59
16.68
-54.01
5.98
1.73
5.68
12.74
0.03
8.5
-37.57

-0.3
-0.21
-0.15
-0.24
-0.23

-0.2

0.08
0.12
0.1
0.01
0.1
0.1
0.02
-0.04
-0.34
-0.03
-0.27
-0.06
-0.1
0.02
-0.02
-0.09
-0.11
-0.12
0.01

0.01
0.07
0.02
0.34
-0.15
-0.01

-0.01
0.03
0.01
0.23

-0.1
0.23
-0.1
0.06

-0.01
0.03
0.01
0.06

-0.01
0.13

0.1
0.09
0.07
0.11
0.08

0.1
0.17

-0.03
0.06

-0.02
0.01
0.02

-0.11
0.01

0.12
0.01
0.12
0.02
0.01

0.03
0.06
0.05
0.05
0.01

0.01
0.06
0.02
0.35
-0.15
-0.01

-0.01
0.04
0.01
0.23

-0.09





16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
17
17
17
17
17

17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

SLS:CHR+
SLS:CHR-
SLS:FRE+
SLS:FRE-
SLS:QPR+
SLS:QPR-
FIRE+
FIRE-

29 (C)

30 (C)
31(C)

32 (C)

33 (C)

34 (C)

35 (C)

45 (C)

47 (C)
48 (C)
49 (C)

52 (C)
53 (C)

5(C)
ULS+
ULS-

SLS+
SLS-
SLS:CHR+
SLS:CHR-
SLS:FRE+
SLS:FRE-
SLS:QPR+
SLS:QPR-
FIRE+
FIRE-

29 (C)

30 (C)
31(C)

32 (C)

33 (C)

34 (C)

35 (C)

45 (C)
47 (C)
48 (C)
49 (C)

52 (C)
53 (C)

5(C)

36
37
38
39
40
41
42
43
44

46

51

54
55

A WO N

10
12
13
14

36
37
38
39
40
41
42
43
44

46

51

54
55

A WON -

-3.66
-58.15
-12.67
-35.79
-14.92
-23.27
-12.67
-35.79
-78.07
-68.76
-71.21
-53.86
-78.09
-53.84
-75.13

2.07
6.93
9.95
6.62
0.86
5.81
5.82
3.54
8.6
-74.56

-1.98
-80.52
-20.14

2.72
1.31

-12.1
-12.23
-35.54
-27.94

-7.5
4.7
1.76
-19.18
-10.12
9.39
-43.19
4.67
-4.04
2.82
-0.51
-0.43
3.76
-30.29
3.76
-30.29

-5.25
-17.09

-7.5
-11.34

-5.25
-17.09
-35.32
-26.01
-28.46
-23.87
-35.34
-23.86
-32.38

2.07
6.93
9.95
6.62
0.86
5.81
5.82
3.54
8.93
-31.51

-1.98
-37.77
-10.12

2.72
1.31

-5.43

-5.55
-12.97
-16.66

7.86
7.15

-1.52

25.06

10.61

0.22
-0.1
0.05
-0.02

0.05
-0.02
0.02
0.02
0.02
0.01
0.02
0.01
0.02
0.21
-0.1
0.02
-0.09
0.02
0.02
-0.1

0
0.02

0.02

0.01

0.15
-0.23

0.01

0.1
-0.15
0.1
-0.15
0.02
-0.03

0.02
-0.03
0.02
0.02
0.02
0.01
0.02
0.01
0.02
-0.15
0.09

0.09
-0.02
-0.01

0.06

44.12
-9.12
23.01
5.48
14.68
9.13
23.01
5.48
63.43
62.71
51.87
30.12
47.94
40.45
38.77
-4.88
-1.82
-0.23
-3.25
-4.69
-10.29
-8.66
-11.33
5.66
63.19
6.11
52.59
12.33
12.05
-4.07
2.09
-19.17
27.27
14.33
-9.23
-6.91
2.4
-28.1
-12.47
17.23
-65.84
8.79
5.87
12.03
13.59
-0.02
8.41
-45.73
8.41
-45.73
-5.71
-23.52
-9.23
-14.95
-5.71
-23.52
-64.91
-65.63
-53.95
-32.06
-50.78
-41.48
-41.67
4.89
1.25
-0.29
2.92
4.81
10.08
8.36
11.72
-7.13
-65.1
-6.07
-53.23
-12.47
-12.99
4.05
-2.26
18.16
-28.58
-13.59
-4.67
-8.57
-4.48
-17.47
-6.3

8.5
-37.57
-4.58
-19.77
-7.85
-12.62
-4.58
-19.77
-54
-50.22
-41.42
-28.11
-44.68
-34.32
-36.57
4.24
3.14
1.66
3.75
3.69
9.19
7.94
8.55
-2.92
-52.69
-5.41
-45.2
-10.59
-9.78
3.61
-1.6
17.46
-21.34
-14.39
-8.14
-5.13
-0.88
-24.86
-10.99
13.69
-57
7.06
4.76
8.06
11.02
-0.06
6.41
-39.62
6.41
-39.62
-5.23
-20.72
-8.14
-13.17
-5.23
-20.72
-56.44
-56.88
-47.5
-28.76
-45.46
-36.08
-37.52
4.27
1.49
0.14
2.78
4.05
8.55
7.05
9.7
-5.25
-56.55
-5.29
-47.06
-10.99
-10.42
3.54
-2.11
14.5
-25.16
-12.24
8.14
5.13
0.88
24.86
10.99

0.23
-0.09
0.06
-0.01
0.03
0.01
0.06
-0.01
0.12
0.1
0.09
0.07
0.11
0.08
0.1
0.17
-0.03
0.06
-0.03
0.01
0.02
-0.1
0.01
-0.01
0.11
0.01
0.11
0.02
0.01

0.03
0.06
0.05
0.05

-0.01

0.01
-0.02

-0.01

0.01
-0.02
0.01
-0.02

O O o o oo

-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01

0.01
-0.01

-0.01

O O o o o





17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
19
19
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19
19
19
19
19
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19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

ULS+
ULS-

SLS+
SLS-
SLS:CHR+
SLS:CHR-
SLS:FRE+
SLS:FRE-
SLS:QPR+
SLS:QPR-
FIRE+
FIRE-

29 (C)

30 (C)
31(C)

32 (C)

33 (C)

34 (C)

35 (C)

45 (C)

47 (C)
48 (C)
49 (C)

52 (C)
53 (C)

5(C)
ULS+
ULS-

SLS+
SLS-
SLS:CHR+
SLS:CHR-
SLS:FRE+
SLS:FRE-
SLS:QPR+
SLS:QPR-
FIRE+
FIRE-

29 (C)
30(C)
31(C)

32 (C)

33 (C)

34 (C)

35 (C)

45 (C)

47 (C)
48 (C)
49 (C)

10
12
13
14

36
37
38
39
40
41
42
43
44

46

51

54
55

A WN PR

10
12
13
14

36
37
38
39
40
41
42
43
44

46

51

59.18
-15.75
-7.35
-4.54
-10.16
-8.85
-4.05
41.02
-7.88
41.02
-7.88
20.45
4.71
12.9
7.86
20.45
4.71
58.94
59.12
47.2
28.51
45.9
37.21
36.77
-3.5
-0.58
-2.48
-4.93
-4.88
-11.7
-10.58
-11.1
7.2
58.99
6.1
47.03
10.61
13.24
-4.04
-5.07
-12.27
25.18
12.18
15.5
7.15
-1.52
25.06
20.93
68.36
-8.12
-7.35
-4.54
-10.16
-8.85
-4.05
48.66
-0.24
48.66
-0.24
28.09
12.35
20.54
15.5
28.09
12.35
68.11
68.29
56.37
36.15
55.06
44.85
45.94
-3.5
-0.58
-2.48
-4.93
-4.88
-11.7
-10.58
-11.1
7.2
68.16
6.1
56.19
20.93
13.24
-4.04

0.14
-0.14
-0.01
-0.01
-0.01
-0.06

0.09

0.09

-0.1

0.09

-0.1

0.01
-0.03
-0.01
-0.01

0.01
-0.03
-0.07
-0.07
-0.03
-0.03
-0.05
-0.04
-0.03
-0.01

0.02
-0.04

0.01

0.02

0.08

0.06
-0.03
-0.02
-0.07
-0.02
-0.03
-0.01
-0.05

0.01

0.14
-0.08
-0.01
-0.01
-0.01
-0.03
-0.01
-0.02
-0.01

0.3
-0.16
-0.01
-0.01
-0.01
-0.06

0.09

0.19
-0.11

0.19
-0.11

0.03
-0.03
-0.01
-0.01

0.03
-0.03
-0.07
-0.07
-0.03
-0.03
-0.05
-0.04
-0.03
-0.06
-0.07

0.19

0.08

0.01
-0.01

0.02

0.01
-0.02
-0.07
-0.02
-0.03
-0.01
-0.05

0.01

12.89
-44.92
0.62
8.08
5.79
7.04
-0.07
7.04
-30.88
7.04
-30.88
-2.33
-13.4
-4.67
-8.16
-2.33
-13.4
-44.39
-43.89
31.31
21.76
36.12
-27.28
27.98
3.95
0.18
-3.64
0.98
3.43
6.81
5.95
7.23
-8.33
-44.17
-5.41
31.81
-6.3
13.98
3.62
1.13
11.8
-17.14
-9.2
-7.75
8.32
7.51
-17.47
-10.47
6.28
-39.38
9.11
-3.94
5.79
7.04
-0.07
1.6
27.79
1.6
27.79
-5.88
16.49
-7.75
-11.25
-5.88
-16.49
-28.33
-27.84
-35.01
-19.76
-27.62
-20.23
-27.09
0.96
4.85
7.87
5.09
0.95
3.7
2.39
3.4
8.56
-28.12
-0.35
-35.51
-10.47
7.98
0.24

57.01
-13.7
-7.06
-4.76
-8.06
-11.02
0.06
39.63
-6.42
39.63
-6.42
20.72
5.23
13.17
8.14
20.72
5.23
56.44
56.89
47.51
28.77
45.47
36.08
37.52
-4.27
-1.49
-0.13
-2.78
-4.05
-8.55
-7.05
-9.7
5.25
56.55
5.29
47.06
10.99
10.42
-3.54
2.12
-14.51
25.16
12.24
-6.94
4.83
4.56
-17.56
-9.36
4.81
-36.3
4.76
0.27
6.01
6.08
-0.1
0.9
-25.58
0.9
-25.58
-5.37
-15.72
-6.94
-10.45
-5.37
-15.72
-31.85
-30.2
-33.02
-21.64
-31.92
-21.6
-29.35
1.69
4.62
6.68
4.59
1.27
4.22
3.08
3.21
5.53
-31.22
-1.7
-34.67
-9.36
3.13
1.15

0.02

o o

0.01

0.01

0.01

O O OO o o o

0.01
0.01
0.01
0.01
0.01

0.01

O OO OO oo o o

0.01

0.01

o o

0.01

0.02
0.06
0.03
0.04
0.03
0.36
-0.34
0.01
0.03
0.01
0.15
-0.21
0.24
-0.22
0.24
-0.22
0.07
-0.03
0.03
0.02
0.07
-0.03
0.19
0.17
0.07
0.07
0.14
0.1
0.08
0.1
0.06
-0.18
-0.11
-0.03
-0.08
-0.1
0.02
0.06
0.18
0.05
0.09
0.03
0.11
-0.03





17
17
17
17
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
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18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

19
19
19
19
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21

52 (C)
53 (C)

5(C)
ULS+
ULS-

SLS+
SLS-
SLS:CHR+
SLS:CHR-
SLS:FRE+
SLS:FRE-
SLS:QPR+
SLS:QPR-
FIRE+
FIRE-

29 (C)

30 (C)

31 (C)

32 (C)

33 (C)

34 (C)
35(C)

45 (C)

47 (C)
48 (C)
49 (C)

52 (C)
53 (C)

5(C)
ULS+
ULS-

SLS+
SLS-
SLS:CHR+
SLS:CHR-
SLS:FRE+
SLS:FRE-
SLS:QPR+
SLS:QPR-
FIRE+
FIRE-

29 (C)
30(C)
31(C)

32 (C)
33(C)

34 (C)

35 (C)

54
55

A W N -

10
12
13
14

36
37
38
39
40
41
42
43
44

46

51

54
55

A WN

10
12
13
14

36
37
38
39
40
41

1.81
-5.39
25.18
12.18
14.02

2.62

1.66
43.91
18.93

98.1

-19.37

8.01

1.69
-9.69

0.16
-0.22
68.19
-8.24
68.19
-8.24
36.35

9.57
22.95
14.02
36.35

9.57
92.13
62.01
52.58
62.74
96.97
59.51
85.21
-5.44

-14.16
-11.97
-11.6
-2.93
-16.39
-17.05
-4.89
-8.71
81.92

7.85

82.7
18.93
10.47
-5.21

4.47

5.03
23.84
44.65
12.62

2.62

1.66
43.91
17.03
96.41

-20.78

8.01

1.69
-9.69

0.16
-0.22
66.79
-9.65
66.79
-9.65
34.94

8.16
21.55
12.62
34.94

8.16
90.44
60.32

50.9
61.34
95.28

58.1
83.53
-5.44

-14.16
-11.97
-11.6
-2.93
-16.39

0.14
-0.08
-0.01
-0.01
-0.09
-0.05
-0.03
-0.34
-0.13

0.23
-0.72

0.03
-0.01

0.05

0.12
-0.09

0.12

-0.5

0.12

-0.5
-0.05
-0.26
-0.09
-0.16
-0.05
-0.26
-0.68
-0.58
-0.52
-0.42
-0.61
-0.46
-0.59

0.1

0.21

0.05

0.09

0.02

0.12

0.06

-0.64
-0.01
-0.63
-0.13
-0.06
0.01
-0.2
0.11
-0.27
-0.28
-0.09
-0.05
-0.03
-0.34
-0.13
0.21
-0.72
0.03
-0.01
0.05
0.12
-0.09
0.11
-0.5
0.11
-0.5
-0.05
-0.26
-0.09
-0.16
-0.05
-0.26
-0.68
-0.58
-0.52
-0.42
-0.61
-0.47
-0.59
0.16
0.15

0.06
-0.01
0.19

-6.72
3.95
17.14
-9.2
1.86
-0.02
0.14
6.68
2.51
15.36
-3.75
1.6
0.32
-1.4
-0.06
0.01
10.61
-1.88
10.61
-1.88
5.45
1.11
3.29
1.86
5.45
1.11
13.15
8.08
7.18
9.5
14.61
8.52
13.08
-0.61
-2.4
-2.24
-1.84
-0.21
-2.57
-3.06
-0.6
-1.94
11.42
1.02
12.25
2,51

-0.67
0.67
0.57

3.3
7.18
1.86

-0.02
0.14
6.68
2.51

15.36

-3.42

1.6
0.32
-14

-0.06
0.01

10.61

-1.66

10.61

-1.66
5.45
1.15
3.29
1.86
5.45
1.15

13.15
8.08
7.18

9.5

14.61
8.52

13.08

-0.95

-2.84
-2.5

-2.21

-0.31

-2.05

-4.67

4.61
16.46
-10.1
-1.91
-0.99
-0.77
-7.03
-2.58

3.56
14.66
-0.32
-0.74

1.09

0.03
1.74
10.15
1.74
10.15
-1.18
-5.44
-1.91
-3.32
-1.18
-5.44
-14.6
-9.91
-8.15
-9.13
-14
-9.54
12.56
0.71
1.81
1.52
1.5
0.42
2.65
3.02
1.18
0.8
12.99
-0.97
12.84
-2.58
-1.96
0.63
-0.74
-0.77
-3.9
-7.06
3.25
-1.05
-0.37
11.52
4.39
28.61
-6.82
4.13
0.15
-2.81
-0.18
0.04
19.72
-3.47
19.72
-3.47
9.69
1.91
5.82
3.25
9.69
191
21.92
12.52
11.79
17.25
26.58
14.14
23.79
-1.47
-5.47
-5.07
-4.12
-0.31
-3.76

-0.34
0.2
0.03
0.02
-0.12
-0.08
-0.05
-0.43
-0.16
0.23
-0.93
0.04
-0.01
0.05
0.21
-0.14
0.12
-0.64
0.12
-0.64
-0.07
-0.33
-0.12
-0.21
-0.07
-0.33
-0.87
-0.74
-0.66
-0.52
-0.76
-0.59
-0.74
0.18
0.23
0.03
0.07
0.02
0.15
0.01
0.12
-0.02
-0.82
-0.01
-0.78
-0.16
-0.09
0.01
-0.31
0.22
-0.34
-0.34
0.14
0.06
0.04
0.52
0.19
1.07
-0.31
-0.04

-0.08
-0.12
0.1
0.74
-0.16
0.74
-0.16
0.4
0.08
0.24
0.14
0.4
0.08
1.03
0.87
0.79
0.64
0.94
0.7
0.9
-0.18
-0.27
-0.03
-0.13
-0.01
-0.28
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18
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18
18
18
18
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19
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19
19
19
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19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
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19
19

21
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21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22

45 (C)

47 (C)
48 (C)
49 (C)

52 (C)
53 (C)

5(C)
ULS+
ULs-

SLS+
SLS-
SLS:CHR+
SLS:CHR-
SLS:FRE+
SLS:FRE-
SLS:QPR+
SLS:QPR-
FIRE+
FIRE-

29 (C)

30 (C)

31 (C)

32 (C)

33 (C)

34 (C)
35(C)

45 (C)

47 (C)
48 (C)
49 (C)

52 (C)
53 (C)

5(C)
ULS+
ULS-

SLS+
SLS-
SLS:CHR+
SLS:CHR-
SLS:FRE+
SLS:FRE-
SLS:QPR+
SLS:QPR-
FIRE+
FIRE-

29 (C)

30 (C)
31(C)

32 (C)

42
43
44

46

51

54
55

A WN R

10
12
13
14

36
37
38
39
40
41
42
43
44

46

51

54
55

A WN B

10
12
13
14

-17.05
-4.89
-8.71
80.24

7.85
81.01
17.03
10.47
-5.21

3.2

3.77
23.84
44.65
12.31

6.5

3.27
38.69
16.62
83.82

-11.33
-6.26
-0.58
-8.79

-2.1
-0.22
58.33
-3.45
58.33
-3.45
31.66

9.16
20.05
12.31
31.66

9.16

83.8
68.76
57.76
47.25
72.32

54.9
63.75
-7.24
-5.16
-1.56
-4.87
-4.48

-11.81

-10.27

-11.95

0.33
78.26
5.72
72.81
16.62
12.22
-3.81
5.05
2.22
28.66
30
6.82
6.5
3.27
20.19
9.21
49.47

-16.81
-6.26
-0.58
-3.74

-2.1
-0.22
34.34
-8.93
34.34
-8.93
16.92

3.67
10.86

6.82
16.92

3.67
49.46
46.86
35.87
23.25

0.08
0.13

-0.64
-0.01
-0.63
-0.13
-0.06

0.01

-0.2

0.11
-0.27
-0.28
-0.01

-0.06
-0.02

0.5
-0.13

0.01
0.01
-0.01
0.33
-0.09
0.33
-0.09
0.05
-0.05
-0.01
-0.03
0.05
-0.05
-0.11
-0.09
-0.09
-0.08
-0.11
-0.08
-0.11
0.06
0.28
-0.02
0.17
-0.03
0.34
0.11
0.04
0.01
-0.11

-0.11
-0.02

-0.03

-0.05
-0.05
-0.01

-0.06
-0.02
0.02
-0.5

0.01

0.01
-0.01

0.01
-0.34

0.01
-0.34
-0.01
-0.08
-0.01
-0.03
-0.01
-0.08
-0.11
-0.09
-0.09
-0.07

-1.78
0.12
-1.94
11.42
1.02
12.25
2.51

-0.67
0.67
0.57
3.3
7.18
6.29
-0.85
-0.26
21.64
8.49
52.79
-11.02
7.14
0.45
-5.21
-0.02
0.01
36.44
-5.25
36.44
-5.25
18.07
3.98
11
6.29
18.07
3.98
42.72
25.6
22.89
32.21
49.91
27.42
4411
-2.77
-8.96
-7.93
-6.73
-0.85
-7.49
-7.67
-0.28
-7.09
37.11
3.87
40.01
8.49
3.02
-2.58
1.81
1.77
10.22
23.55
-7.29
-0.85
-0.26
-24.17
-9.85
11.21
-52.2
-2.89
0.45
7.29
-0.02
0.01
5.04
-36.25
5.04
-36.25
-4.83
-19.38
-7.29
-12.13
-4.83
-19.38
-50.36
-36.65
-31.29

-33.2
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19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
20
20
20
20
20
20
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20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
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-0.03
0.19
-0.1
0.39
-0.05
0.39
-0.05
0.15
0.04
0.1
0.06
0.15
0.04
0.32
0.23
0.24
0.23
0.32
0.23
0.33
0.11
-0.02
-0.05
-0.04
-0.01

-0.1
0.12
-0.06
0.28

0.33
0.08
-0.01

-0.09
0.35
0.11
0.19
0.03

0.02
0.04
0.58
-0.04
0.05
0.02

0.08
-0.01
0.39
-0.02
0.39
-0.02
0.11
0.02
0.05
0.03
0.11
0.02
0.06
0.01
0.02
0.09
0.11
0.05
0.13
0.08
0.06
0.19
0.12
0.01
0.08
0.13
0.3
-0.03

11.26
2.34
0.24
0.31
10.94
3.16
22.45
-3.93
1.66
0.41
-1.8
0.12
-0.08
15.43
-1.84
15.43
-1.84
7.97
1.5
4.59
2.34
7.97
1.5
20.69
14.5
13.02
14.27
21.96
13.42
19.87
-1.14
-3.25
-2.76
-2.66
-0.64
-2.76
-2.42
-0.16
-2.07
18.61
14
19.21
3.16
1.64
-0.93
0.59
0.9
6.81
11.26
8.34
-0.41
0
39.05
11.26
84.09
-14.27
8.79
0.65
-7.05
0.01
0.01
57.72
-6.74
57.72
-6.74
28.75
5.33
16.51
8.34
28.75
5.33
73.14
50.6
46.04
52.66
81.42
47.14
73.21
-3.81
-11.43
-9.84
-8.76
-1.48
-10.53
-10.52
-0.87

-8.58

-10.78
4.15
-0.68
-0.14
19.46
5.6
41.87
-7.74
4.22
0.26
-3.6
0.15
-0.08
28.74
-3.78
28.74
-3.78
14.4
2.57
8.25
4.15
14.4
2.57
35.9
24.43
22.7
26.14
40.31
23.2
36.41
-1.84
-6.19
-5.52
-4.9
-0.78
-5.07
-4.89

-4.95
32.05
2.6
34.17
5.6
1.92
-1.73
1.03
1.37
11.81
20.5
-5.55
-0.59
-0.7
-25.97
-7.5
8.2
-54.11
-4.43
-1.11
4.21
-0.04
-0.02
3.61
-37.18
3.61
-37.18
-3.72
-19.11
-5.55
-10.98
-3.72
-19.11
-48.92
-33.75
-30.45
-34.18
-52.38
-31.87
-47.77
2.21
6.94
6.06
5.31
0.82
6.84
7.13

5.04

0.23
-0.1
-0.03
-0.03
-0.26
-0.13
0.11
-0.84
0.02
-0.04
0.03
-0.26
0.12
0.04
-0.58
0.04
-0.58
-0.07
-0.25
-0.1
-0.16
-0.07
-0.25
-0.52
-0.39
-0.37
-0.35
-0.48
-0.38
-0.51
-0.12
-0.01
0.02
0.02
-0.01
0.02
0.07
-0.18
0.05
-0.45
0.01
-0.51
-0.13
-0.02
-0.01
0.08
-0.5
-0.17
-0.3
0.07
0.02
0.02
0.19
0.1
0.62
-0.01
0.09
0.03
-0.02
0.13
-0.04
0.43
0.01
0.43
0.01
0.2
0.06
0.12
0.07
0.2
0.06
0.39
0.24
0.22
0.31
0.45
0.28
0.46
0.06
-0.03
-0.01

0.03
-0.01
-0.03

0.16
-0.05





23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
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23
23
23
23
23
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23
23
23
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

26
26
26
26
26
26
26
26
26
26
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27

45 (C)

47 (C)
48 (C)
49 (C)

52 (C)
53 (C)

5(C)
ULS+
ULS-

SLS+
SLS-
SLS:CHR+
SLS:CHR-
SLS:FRE+
SLS:FRE-
SLS:QPR+
SLS:QPR-
FIRE+
FIRE-

29 (C)

30 (C)

31 (C)

32 (C)

33 (C)

34 (C)

35 (C)

45 (C)

47 (C)
48 (C)
49 (C)

52 (C)
53(C)

5(C)
ULS+
ULS-

SLS+
SLS-
SLS:CHR+
SLS:CHR-
SLS:FRE+
SLS:FRE-
SLS:QPR+
SLS:QPR-
FIRE+
FIRE-

29 (C)

30 (C)
31(C)

32 (C)

33 (C)

34 (C)

35 (C)

46

51

54
55

A WN R

10
12
13
14

36
37
38
39
40
41
42
43
44

46

51

54
55

H W N

10
12
13
14

136.24
6.24
136.86
26.03
11.72
-4.09
11.59
12.11
55.83
65.68
12.18
5.47
4.01
43.94
16.45
91.09
-19.02
-6.32
-0.08
-6.52
0.59
0.24
63.15
-8.62
63.15
-8.62
34.15
8.02
20.97
12.18
34.15
8.02
91.07
77.88
67.33
52.33
80.45
59.41
71.16
-6.39
-11.03
-9.74
-10.74
-4.46
-16.72
-15.94
-10.7
-0.13
86.03
6.24
80.53
16.45
11.72
-4.09
5.2
5.72
35.14
33.81
3.67
5.67
2.27
16.47
4.95
38.77
-16.37
-3.62
3.82
-3.27
-0.5
-0.45
26.57
-9.69
26.57
-9.69
11.9

6.96
3.67
11.9

38.76
31.97
22.31
17.97

30.4
23.54
22.82

0.04
-0.01
0.07
0.04
-0.01
0.01
0.02
0.17
-0.01
0.07
0.03

0.02
0.04
0.25
-0.44
0.06
0.02

0.08
-0.01
0.17
-0.28
0.17
-0.28
0.07
-0.03
0.05
0.03
0.07
-0.03
0.06
0.01
0.02
0.09
0.12
0.05
0.13
0.02
-0.1
-0.3
-0.15
0.04
-0.08
-0.19
-0.14
-0.03
0.04
-0.01
0.07
0.04
-0.01
0.01
0.02
0.16
-0.01
0.07
-0.01
0.02
0.01
0.02
-0.02
0.31
-0.39
-0.03

-0.04

0.2
-0.27
0.2
-0.27
0.03
-0.06
-0.01
-0.02
0.03
-0.06
0.03
0.04
0.02
-0.02
-0.02
0.01
-0.02

65.79
5.47
68.58
11.26
5.06
-3.64
2.06
2.06
24.02
40.82
-9.24
-0.41

-39.85
-12.47
14.67
-81.07
-4.73
0.65
9.8
0.01
0.01
6.7
-55.89
6.7
-55.89
-6.05
-29.16
-9.24
-17.21
-6.05
-29.16
-77.17
-58.18
-51.86
-51.92
-81.06
-49.33
-71.14
4.62
10.57
8.65
8.57
2.59
11.53
10.84
4.66
8.27
-69.35
-6.6
-70.85
-12.47
-7.01
4.41
-1.68
-1.68
-27.18
-38.07
9.02
6.09
3.06
28.31
12.17
64.35
-13.88
-11.08
-2.49
-5.04
0.01
-0.06
44.7
-6.25
44.7
-6.25
23.17
5.96
14.68
9.02
23.17
5.96
64.34
63.4
52.35
30.68
48.88
40.98
39.6

-43.85
-3.08
45.61
-7.5
-3.67
2.03
-1.97
-2.01
15.86
27.12
-7.55
-2.41
-0.72
27.74
10.19
11.66
57.89
2.08
1.79
6.36
0.01
0.05
5.26
40.09
5.26
40.09
-4.99
21.42
-7.55
-13.1
-4.99
21.42
57.88
-50.6
-43.4
34.04
53.83
36.74
45.43
4.03
5.03
3.41
4.88
3.29
9.07
7.83
6.36
0.41
55.34
-5.6
50.67
10.19
-8.01
3.74
-1.11
-1.16
22.89
20.99
-7.18
-4.55
-1.87
-25.7
-9.69
11.98
56.21
4.54
1.11
5.39

0.13

5.59
-38.9

5.59
-38.9
-4.62
20.03
-7.18
12.32
-4.62
20.03
-56.2
-51.17
-42.14
-30.15
-48.01
-35.61
-39.78

0.32
-0.01
0.37
0.1
0.02

0.01
0.26
0.09
0.25
-0.08
0.04
0.02
0.09
-0.1
0.47
-0.57
-0.16
-0.04
-0.04
-0.25
0.02
0.29
-0.4
0.29
-0.4

-0.14
-0.05
-0.09

-0.14
0.11
0.19
0.12

-0.08

-0.07
0.04

-0.12

-0.17
0.06
0.23
0.08

-0.09

0.1
-0.19
0.09
0.15
0.03
0.04
-0.1
0.07
-0.02
-0.07
-0.47
0.14
-0.07
-0.07
0.11
0.06
0.1
-0.09
0.4
-0.53
-0.17
0.01
-0.01
-0.22
0.03
0.24
-0.37
0.24
-0.37

-0.13
-0.04
-0.08

-0.13
0.16
0.22
0.12

-0.08

-0.09
0.09

-0.09





24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

45 (C)

47 (C)
48 (C)
49 (C)

52 (C)
53(C)

5(C)
ULS+
ULS-

SLS+
SLS-
SLS:CHR+
SLS:CHR-
SLS:FRE+
SLS:FRE-
SLS:QPR+
SLS:QPR-
FIRE+
FIRE-

29 (C)

30 (C)

31 (C)
32(C)

33 (C)

34 (C)

35 (C)

45 (C)

47 (C)
48 (C)
49 (C)

52 (C)
53 (C)

5(C)
ULS+
ULS-

SLS+
SLS-
SLS:CHR+
SLS:CHR-
SLS:FRE+
SLS:FRE-
SLS:QPR+
SLS:QPR-

36
37
38
39
40
41
42
43
44

46

51

54
55

A W N -

10
12
13
14

36
37
38
39
40
41
42
43
44

46

51

54
55

A W N

10
12
13
14

-4.8
-3.68
-0.6
-4.04
-4.01
-9.99
-8.79
-8.66
2.28
35.71
5.06
29.1
4.95
10.73
-3.37
-2.42
-2.5
11.94
15.09
11.2
5.67
2.51
39.42
15.12
82.24
-9.32
-3.62
-8.87
-10.31
-0.5
-0.45
57.06
-2.48
57.06
-2.48
30.91
8.46
19.08
11.2
30.91
8.46
82.23
75.43
65.78
48.45
73.87
54.02
66.28
-4.8
-3.68
-0.6
-4.04
-4.01
-9.99
-8.79
-8.66
2.62
79.48
5.06
72.57
15.12
10.73
-3.37
4.36
4.28
34.89
26.57
9.62
6.98
-2.47
28.5
12.99
67.38
-16.77
-9.33
-6.15
-12.39
-0.01
0.06
46.84
-7.97
46.84
-7.97
24.18
6.1
15.45
9.62

-0.05
0.2
0.12
0.03
-0.04

0.08
-0.24
0.03
0.03

0.01
-0.02
0.02

-0.07
0.02
-0.01
-0.01
0.02
0.01
0.02
-0.02
0.25
-0.28
-0.03

-0.04

0.16
-0.19
0.16
-0.19
0.02
-0.05
-0.01
-0.02
0.02
-0.05
0.02
0.04
0.02
-0.02
-0.02
0.01
-0.02
-0.01
-0.17
-0.04

0.01
-0.01
-0.05

0.16

0.03

0.03

0.01
-0.02
0.02

-0.07

0.02
-0.01
-0.08
-0.03
-0.01
-0.29
-0.11

0.15
-0.63

0.01
0.05
-0.07
0.13
0.07
-0.43
0.07
-0.43
-0.05
-0.22
-0.08
-0.14

-4.7
-1.66
0.19
-3.15
-4.9
-10.28
-8.52
-11.14
5.73
64.02
6.19
53.28
12.17
12.28
-4.13
1.84
1.94
27.69
15.15
-9.62
-6.98
2.47
-28.5
-12.99
15.17
-67.38
9.33
6.15
12.39
0.01
-0.06
6.91
-46.84
6.91
-46.84
-6.32
-24.18
-9.62
-15.45
-6.32
-24.18
-66.17
-67.1
-55.24
-32.53
-51.49
-42.31
-42.18
4.64
1.09
-0.51
2.99
5.16
10.2
8.36
11.9
-7.28
-66.43
-6.2
-54.3
-12.99
-13.18
4.14
-2.54
-2.44
-29.13
-13.25
-5.2
-8.46
-4.45
-18.64
-7.02
13.24
-46.94
1.16
8.53
6.27
0.08
-0.24
7.09
-32.33
7.09
-32.33
-2.74
-14.52
-5.2
-8.93

4.15
3.18
1.21
3.57
3.69
9.12
7.81
7.86
-2.62
-54.45
-5.48
-47.16
-9.69
-10.03
3.66
-0.78
-0.98
-22.35
-17.93
-8.95
-5.02
-0.82
-26.26
-12.08
11.71
-60.21
7.94
5.24
8.68
0.05
-0.2
4.83
-41.92
4.83
-41.92
-6.19
-22.23
-8.95
-14.26
-6.19
-22.23
-59.62
-60.08
-50.58
-30.45
-47.96
-38.22
-39.66
3.97
1.5
0.27
3.12
4.45
8.88
7.34
10.08
-5.15
-59.74
-5.53
-50.13
-12.08
-10.55
3.7
-2.81
-2.44
-26.56
-12.38
8.95
5.02
0.82
26.26
12.08
60.21
-11.71
-7.94
-5.24
-8.68
-0.05
0.2
41.92
-4.82
41.92
-4.82
22.23
6.19
14.26
8.95

-0.17
0.1
0.22
0.08
-0.07
-0.02
0.07
-0.26
0.15
0.2

0.06
-0.09
0.11

-0.02
-0.39
0.14
-0.05
0.01

0.01
0.01
0.04
-0.02
0.01

0.01

0.03
-0.01
0.03
-0.01
0.01

0.01
0.01
0.01

0.02
0.01
0.01
0.02
0.03
0.01
0.02

0.01

o O O o o

-0.02
-0.01
0.01

0.02
0.01

0.01

0.01

-0.01

-0.03

0.02

-0.06

0.01

0.01
0.01

0.01
-0.04
0.01
-0.04
-0.02

-0.01





25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
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25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
26
26
26
26
26
26
26
26
26
26
26

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
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29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
30
30
30
30
30
30
30
30
30
30
30

FIRE+
FIRE-
29 (C)
30(C)
31(C)
32(C)
33(C)
34(C)
35(C)

45 (C)

47 (C)
48 (C)
49 (C)

52 (C)
53(C)

5(C)
ULS+
ULS-

SLS+
SLS-
SLS:CHR+
SLS:CHR-
SLS:FRE+
SLS:FRE-
SLS:QPR+
SLS:QPR-
FIRE+
FIRE-

29 ()

30 (C)

31 (C)
32(C)
33(C)

34 ()
35(C)

45 (C)

47 (C)
48 (C)
49 (C)

52 (C)
53 (C)

5(C)
ULS+
ULS-

36
37
38
39
40
41
42
43
44

46

51

54
55

A WN PR

10
12
13
14

36
37
38
39
40
41
42
43
44

46

51

54
55

H W N -

10
12
13

24.18
6.1
66.16
67.1
55.23
32.53
51.48
42.31
42.18
-5.09
-1.18
0.35
-3.51
-5.62
-11.34
9.62
-13.45
7.28
66.43
6.2
54.3
12.99
13.18
-4.14
2.54
2.44
29.13
13.25
17.37
6.98
-2.47
28.5
23.45
76.69
-9.02
-9.33
-6.15
-12.39
-0.01
0.06
54.59
-0.22
54.59
-0.22
31.94
13.85
23.2
17.37
31.94
13.85
75.46
76.4
64.54
40.28
60.79
50.06
51.48
-5.09
-1.18
0.35
-3.51
-5.62
-11.34
-9.62
-13.45
7.28
75.73
6.2
63.6
23.45
13.18
-4.14
9.51
9.41
29.13
13.25
-10.23
1.64
0.12
-36.74
-13.8
1.99
-68.99
3.09
6.16
6.09
-0.97

-0.05
-0.22
-0.59
-0.49
-0.43
-0.37
-0.56
-0.39
-0.51
-0.02
0.06
0.1
0.08
0.04
0.13
0.13

0.01
-0.55
-0.03
-0.53
-0.11
-0.06

0.02

0.15
-0.15
-0.23
-0.21
-0.08
-0.03
-0.01
-0.29
-0.11

0.15
-0.63

0.01
0.05
-0.07
0.13
0.07
-0.43
0.07
-0.43
-0.05
-0.22
-0.08
-0.14
-0.05
-0.22
-0.59
-0.49
-0.43
-0.37
-0.56
-0.39
-0.51
0.04
0.06
0.09
0.13
0.05
0.12
0.09
0.06
0.01
-0.55
-0.03
-0.53
-0.11
-0.06
0.02
0.15
-0.15
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