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MasterSeries — MasterPort Plus
Sample Output

The following output is from the MasterPort Plus Design program.
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Frame Geometry - (Full Frame) - X+030 Y-044 Z+000

4225 552 il

\H -12.11
- wmnmmw P ww\IHIHI\HHIWN

G s
@i mnum %

s ]
- gl
Hﬂ‘”‘" L Ahumnmnmmm

Tt P mmmnﬂumm

- nn:muumw ummmnmlmml

Y ﬂl\\I\H\HIHI\!HI\HI |
; w"mmm mumnumnmm!

I et
'HH}IHI\M

"‘THIHHHIHMI

=l
= uuummnuum\ |

Load Diagram - 001 : 1.4 (Dead+Services) + 1.6 Live - All Groups
Frame Geometry - (Full Frame) - X+030 Y-044 Z+000
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Load Diagram - 009 : 1.4(Dead + Serv + Side Wind W1) (a=5) - All Groups
Frame Geometry - (Grid Line: K- K) - Front View
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Tabular Output
Support Reactions Serviceability (Maximum Values)
Node Directional Reactions (kN) Moment Reactions (kNm)
Rx — (kN) Ry 1 (kN) Rz 7 (kN) Mx — (kN) My 1 (kN) Mz 7 (kN)

1 -0.034 14.676 14.678 22.533 0.015 0.239
2 -0.020 25.777 19.760 0.000 0.000 0.000
3 -7.289 -28.015 19.032 0.000 -0.019 0.000
4 -7.096 26.262 19.028 0.000 0.021 0.000
5 -0.020 24.085 15.129 0.000 0.000 0.000
6 -0.072 131.268 -58.086 -337.073 0.000 0.501
7 -0.020 24.085 -11.317 0.000 0.000 0.000
8 -6.210 -36.240 -13.311 0.000 0.016 0.000
9 -6.871 26.364 -13.304 0.000 -0.012 0.000
10 -0.020 25.777 -11.317 0.000 0.000 0.000
11 -0.031 14.676 -7.210 -15.707 -0.015 0.216
12 51.761 98.391 0.000 -0.062 0.000 66.541
14 -51.761 98.391 0.000 -0.062 0.000 65.351
15 70.953 141.249 -17.082 -0.100 0.201 -121.855
16 -59.651 541.984 -0.480 -1.416 0.000 103.079
17 -70.953 141.249 -17.082 -0.100 0.189 121.855
18 79.599 128.386 -14.887 -0.118 -0.203 -133.702
20 -79.599 128.386 -14.887 -0.118 -0.183 133.702
21 70.704 133.979 0.000 -0.052 0.000 -90.581
22 -44.363 457.388 -0.440 -1.373 0.000 82.868
23 -70.704 133.979 0.000 -0.052 0.000 90.581
24 76.846 138.343 0.000 -0.051 0.000 130.288
26 -76.846 138.343 0.000 -0.051 0.000 94.327
27 70.717 133.987 0.000 -0.050 0.000 -90.589
28 -50.060 524.460 -0.413 -1.339 0.000 93.115
29 -70.717 133.987 0.000 -0.050 0.000 90.589
30 76.853 138.348 0.000 -0.049 0.000 131.298
32 -76.853 138.348 0.000 -0.049 0.000 94.331
33 70.717 133.987 0.000 -0.048 0.000 -90.589
34 -50.019 524.455 -0.390 -1.310 0.000 93.041
35 -70.717 133.987 0.000 -0.048 0.000 90.589
36 76.853 138.348 0.000 -0.047 0.000 131.298
38 -76.853 138.348 0.000 -0.047 0.000 94.331
39 70.717 133.987 0.000 -0.046 0.000 -90.589
40 -50.060 524.460 -0.371 -1.282 0.000 93.115
41 -70.717 133.987 0.000 -0.046 0.000 90.589
42 76.846 138.343 0.000 -0.045 0.000 130.288
44 -76.846 138.343 0.000 -0.045 0.000 94.327
45 70.704 133.979 0.000 -0.043 0.000 -90.581
46 -44.363 457.388 -0.354 -1.257 0.000 82.868
47 -70.704 133.979 0.000 -0.043 0.000 90.581
48 79.599 128.386 -11.901 -0.102 0.203 -133.702
50 -79.599 128.386 -11.901 -0.102 0.183 133.702
51 70.953 141.249 -13.009 -0.069 -0.201 -121.855
52 -59.651 541.983 -0.323 -1.222 0.000 103.079
53 -70.953 141.249 -13.009 -0.069 -0.189 121.855
54 51.763 98.392 0.000 -0.048 0.000 66.541
56 -51.763 98.392 0.000 -0.048 0.000 65.358
57 -0.034 14.676 -14.678 -22.533 0.014 0.239
58 -0.020 25.777 -19.760 0.000 0.000 0.000
59 -7.289 -28.015 -19.032 0.000 0.019 0.000
60 -7.096 26.262 -19.028 0.000 -0.021 0.000
61 -0.020 24.085 -15.129 0.000 0.000 0.000
62 -0.072 131.268 -52.422 -309.010 0.000 0.501
63 -0.020 24.085 -10.116 0.000 0.000 0.000
64 -6.210 -36.240 -11.891 0.000 0.012 0.000
65 -6.871 26.364 -11.890 0.000 -0.011 0.000
66 -0.020 25.777 -10.116 0.000 0.000 0.000
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Support Reactions Serviceability (Maximum Values)
Node Directional Reactions (kN) Moment Reactions (kNm)
Rx — (kN) Ry 1 (kN) Rz 7 (kN) Mx — (kN) My 1 (kN) Mz » (kN)
1 -0.034 14.676 14.678 22.533 0.015 0.239
67 -0.031 14.676 -5.949 -12.686 -0.014 0.216
Total -1108.988 8222.016 -433.943 -713.929 0.000 2910.376
Nodal Deflections Serviceability (049 : Dead + Side Wind W2 (Service))
Node Nodal Displacements (mm) Nodal Rotation (degrees)
X — oY 1 oz 7 XYz X — oy 1 ez » 0xyz

33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
167 50.07 -0.13 0.00 50.07 0.00 0.00 -0.46 0.46
168 63.51 -0.08 0.00 63.51 0.00 0.00 -0.28 0.28
169 54.18 -0.02 0.00 54.18 0.00 0.00 -0.39 0.39
170 96.05 -0.15 0.08 96.05 0.00 0.00 -0.91 0.91
171 160.87 -5.04 0.07 160.95 0.00 0.00 0.63 0.63
172 100.10 -0.01 -0.02 100.10 0.00 0.00 -0.83 0.83
482 56.83 -21.94 0.00 60.92 0.00 0.00 0.36 0.36
483 58.86 14.79 0.00 60.69 0.00 0.00 0.23 0.23
484 129.27 -105.85 -0.11 167.07 -0.01 0.00 0.18 0.18
485 129.70 93.81 0.13 160.07 0.00 0.00 0.09 0.09
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Load Case 012 : 1.2(Dead + Serv + Live/Snow + Side Wind W1)
Bending Moment Diagram - (Grid Line : G - G) - Front View
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Load Case 012 : 1.2(Dead + Serv + Live/Snow + Side Wind W1)
Deflected Shape - (Grid Line: G - G) - Front View
20 Magnification
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AXIAL WITH MOMENTS (MEMBER)
Column 1 : Members 73-74 & 78 ( C\1)
Between 6.300 and 7.000 m, in Load Case 1
Member Loading and Member Forces )
Loading Combination : 1 UT + 1.4D1 + 1.4D2 + 1.6 LO + 1.6 L1
UT Spacing 07.000 [Multiply AllLoads]
UT PartFix 20.00 +++ --- (Mt My Mz)
Member Forces in Load Case 1 and Maximum Deflection from Load Case 2
Node Axial Torque Bending Moment Maximum Moment | Max Def
Merl:; ber End 1 Force Moment Shear Foroe (kN) (kNm) (kNm @ m) (mm @
i} End 2 (kN) (kNm) X-X y-y X-X y-y X-X y-y m)
15 203.20C | 0.00 -84.62 0.01 0.00 0.00 0.03 8.58
149 183.63C | 0.04 -84.62 -0.04 -590.80 -0.11 @3.500 | @4.441
Classification and Properties (BS 5950: 2000)
Section (98.33 kg/m) 457x191 UB 98 [S 275]
Class = Fn(b/T,d/t,py,F,Mx,My) 4.92, 35.75, 265, 203.2, 590.8, 0.11 (Axial: Non- Plastic
Slender)
Auto Design Load Cases 1 &5-38
Local Capacity Check
Fvx/Pvx 84.615 / 846.847 = 0.1 Low Shear
Mcx = py.Sxx<1.2 py.Zxx 265 x 2232.4<1.2 x 265 x 1957.49 = 591.586 kN.m
Fvy/Pvy 0.041/ 1081.516 = 0 Low Shear
Mcy = py.Syy<1.2 py.Zyy 265 x 378.9<1.2 x 265 x 243.46 = 77.422 kN.m
Pz = Ag.py 125.26 x 265 = 3319.39 kN
n = F/Pz 203.196 / 3319.39 = 0.061 OK
Srx = Fn(Sxx,) 2232.4, 0.061 2219.51 cm3
Mrx = Srx.py 2219.51 x 265 588.169 kN.m
Sry = Fn(Syy,) 378.9, 0.061 378.59 cm3
Mry = Sry.py 378.59 x 265 77.422 kN.m
(Mx/Mrx)?*+(My/Mry)? (543.502/588.169)?+(0.09/77.422)!= 0.855 OK
Compression Resistance Pc
A = Lex/rxx 100x1x7/19.11 = 36.6
Pcx = Area.pcx 125.26x253.331/10 = 3173.219 kN Table 24 a
Ay = Ley/ryy 100x1x0.7/4.33 = 16.2
Pcy = Area.pcy 125.26x265/10 = 3319.390 kN Table 24 b
Equivalent Uniform Moment Factors mLT, mx, my and myx
mur=0.2+(.15M2+.5M34.15M4)/Mmax ~ 0.2+(.15x546+.5x561+.15x576)/591 = 0.44 1 Table 18
my=0.2+(.1M2+.6M3+.1M4)/Mmax 0.2+(.1x0+.6x0+.1x0)/0 = .8x0/0 1 Table 26
mMx=0.2+(.1M2+.6M3+.1M4)/Mmax 0.2+(.1x-148+.6x-296+.1x-443)/591 = .8x443/591 0.601 Table 26
myx=0.2+(.1M2+.6M3+.1M4)/Mmax 0.2+(.1x0+.6x0+.1x0)/0 = .8x0/0 0.321 Table 26
Lateral Buckling Check Mb
Le=1.00L 1x0.7 = 0.7m
A = Le/ryy 0.7 /4.33 16.17
v = Fn (x,Le,ryy,\) 25.714, 0.7, 4.33, 16.17 0.995 Table 19
At = uv.AVBw 0.881x0.995x 16.17 V' 1 14.18
pb = Fn (py,Ar) 265, 14.18 265 N/mm?2 Table 16
Mb = Sxx.pb < Mc 2232.4 x 265 < 591.586 = 591.586 kN.m
Combined Axial Compression and Bending to Annex I
re=m.r.Mir/Mb 1x-543.5/591.6 0.919
re=F¢/Py 203.2/3319.4 0.061
A=(ro Aur+re Ay)/(rotre) (0.919¢14.2+0.061#16.2)/(0.919+0.061) 14.306
A0=17.15 € (2rp+rc)/(ro+re) 17.15¢1.019(20.919+0.061)/(0.919+0.061) 33.850
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Mob = Mp(1-Fc/Pey) 591.586(1-203.2/3319.4) 555.372
Mxy = Mcx (1-Fc / Pey)” 591.586(1-203.2/3319.4)" 573.193
Mox = McX(1-F¢/Pex)/(1+0.5Fc/Pex) 591.586(1-203.2/3173.2)/(1+0.5¢203.2/3173.2) 536.526
Moy = Mcy(1-F/Pey)/(1+ky(Fc/Pey)) 77.422(1-203.2/3319.4)/(1+1.0(203.2/3319.4)) 68.490
Mab=fn( Ar, A0, €, Mxy, Mob) 14.306, 33.850, 1.019, 573.193, 555.372 573.193
Max=fn( A, €, MiX, Mox) 36.637, 1.019, 588.169, 536.526 574.016
May=fn( Ny, €, My, Moy) 16.171, 1.019, 77.422, 68.490 77.422
Mx.My/Max+.5myx.My/Mcy(1-Fo/ Pex) 0.601x543.5/574+.5x0.321x0.1/(77.4(1-203.2/3173.2)) 0.569 oK
MLT.Mir/Map+my.My/May 1x-543.5/573.2+1x-0.1/77.4 0.949 oK
Mx.Mx/Max+My.My/May 0.601x543.5/574+1x-0.1/77.4 0.570 OK
Compare with Simplied to 4.8.3.3 0.695, 0.981, 0.984 0.984
Compare with MoreExact to 4.8.3.3 0.634, 0.981, 1.014 1.014
Deflection Check - Load Case 2
In-span & < Span/360 8.58 < 7000 / 360 8.58 mm OK
APPENDIX-G STABILITY (MEMBER) : G.2.(A).1
Column 1 : Members 73-74 & 78 ( C\1)
Between 0.000 and 4.900 m, in Load Case 1
Member Loading and Member Forces )
Loading Combination : 1 UT + 1.4D1 + 1.4D2 + 1.6 LO + 1.6 L1
UT Spacing 07.000 [Multiply AllLoads]
UT PartFix 20.00 +++ --- (Mt My Mz) _)—r———l
Lateral and Torsional Restraints e — 5 - 3 > — 8
Side rails @ 0.7, 2.1, 3.5,4.9,6.3and 7 m
Stays @ 4.9and 7 m
Member Forces in Load Case 1
Node Axial Torque Bending Moment Maximum Moment | Max Def
Merl:; ber End 1 Force Moment Shear Foroe (kN) (kNm) (kNm @ m) (mm @
i End 2 (kN) (kNm) X-X y-y X-X y-y X-X y-y m)
15 203.20C | 0.00 -84.62 0.01 0.00 0.00 0.03 0.00
149 183.63C | 0.04 -84.62 -0.04 -590.80 -0.11 @3.500 | @4.441
Classification and Properties (BS 5950: 2000)
Section (98.33 kg/m) 457x191 UB 98 [S 275]
Class = Fn(b/T,d/t,py,F,Mx,My) 4.92, 35.75, 265, 203.2, 590.8, 0.11 (Axial: Non- Plastic
Slender)
Auto Design Load Cases 1&5-38
Compression Resistance Pc
Ay = L/ryy 100x4.9/4.33 = 113.16
y = Fn(a,hs,x,Ay) 280.32, 447.6, 25.759, 113.164 0.853 G.2.3
ATC =y.A 0.853x113.16 = 96.48
Pcy = Area.pcy 125.26x144.87/10 = 1814.611 kN Table 24 b
Equivalent Uniform Moment Factor mt
Ay = L/ryy 100x4.9/4.33 = 113.16
y = Fn(a,hs,x,Ay) 280.32, 447.6, 25.759, 113.164 0.853 G.2.3
Bt=Fn(M1,M2) 0, 413.11 0
mt=Fn(y,Bt) 0.853,0 0.535 Table 39
Lateral Buckling Resistance Moment Mb
Mp = py.Sxx<1.2 py.Zxx 265 x 2232.4 < 1.2 x 265 x 1957.61 = 591.586 kN.m
Ay = L/ryy 100x4.9/4.33 = 113.16
vt = Fn(a,x,hs,\) 280.32, 25.759, 447.6, 113.164 0.842 G.24.1
c=Fn(R,q,x) 1,1, 25.759 1 G.2.5
ATB = nt.u.vty 1x0.882 x0.842 x 113.164 83.989 G.2.4.1
pb = Fn (py,ATB) 265, 83.99 152.78 N/mm?2 Table 16
Mb = Sxx.pb< Mp < py.Zxx 2232.4 x 152.78 < 591.586 < 265 x 1957.61 = 339.097 kN.m
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Elastic Stability of Uniform Members : G.2.1
F/Pc+mt.MA/Mb 203.196 / 1814.611 + 0.535 x 413.11 / 339.097 = 0.763 OK

AXIAL WITH MOMENTS (MEMBER)
Rafter 1 of Bay 2 : Members 63-67 ( C\6-8)
Between 0.245 and 1.800 m, in Load Case 1

Member Loading and Member Forces
Loading Combination : 1 UT+1.4D1+14D2 +1.6L0+ 1.6 L1

N J

UT Spacing 07.000 [Multiply AllLoads]

D1 UDLY -000.350 [ kN/m]
D2 UDLY -000.200 [ kN/m ]
LO UDLY -000.600 [ kN/m ]
rd

Member Forces in Load Case 1 and Maximum Deflection from Load Case 79
Node Axial Torque Bending Moment Maximum Moment | Max Def
Mel\?:) = End 1 Force Moment Shear Foroe (kN) (kNm) (kNm @ m) (mm @
i End 2 (kN) (kNm) X-X y-y X-X y-y X-X y-y m)
150 422.01C_ | -0.01 142.28 -2.12 -634.73 3.99 184.14 -1.57 20.11
471 71.65C 0.01 -20.79 -0.21 166.22 -0.03 @ @ 2.621 | @4.199
11.377
Classification and Properties (BS 5950: 2000)
Section (74.18 kg/m) 406x178 UB 74 [S 275]
Class = Fn(b/T,d/t,py,F,Mx,My) 5.61, 37.94, 275, 422.01, 634.73, 3.99 (Axial: Non- Plastic
Slender)
Web Buckling qw =148.52 N/mm?2
Sec. Depth = Fn(X) Moment Capacity X = 0.245 m 791.9 mm
Sec. Depth = Fn(X) Lateral Buckling X = 0.245 m 791.9 mm
Auto Design Load Cases 1&5-38
Local Capacity Check @ 0.245 m
Fvx/Pvx 139.287 / 1117.286 = 0.125 Low Shear
Mcx = py.Sxx<1.2 py.Zxx 275 x 3633.5<1.2 x 275 x 3093.13 = 999.213 kN.m
Fvy/Pvy 2.121/767.775 = 0.003 Low Shear
Mcy = py.Syy<1.2 py.Zyy 275 x 275.51.2 x 275 x 1725 = 56.925 kN.m
Pz = Ag.py 130.52 x 275 = 3589.3 kN
n = F/Pz 422.006 / 3589.3 = 0.118 OK
Srx = Fn(Sxx,) 3633.5,0.118 3571.53 cm3
Mrx = Srx.py 3571.53 x 275 982.17 kN.m
Sry = Fn(Syy,) 275.5,0.118 274.76 cm3
Mry = Sry.py 274.76 x 275 56.925 kN.m
(Mx/Mrx)?*+(My/Mry)? (600.239/982.17)?+(3.467/56.925)!= 0.434 OK
Compression Resistance Pc
Ax = Lex/rxx 100x1x13.107/30.63 = 42.8
Pcx = Area.pcx 130.52x257.766/10 = 3364.365 kN Table 24 a
Ay = Ley/ryy 100x1x1.555/3.44 = 45.1
Pcy = Area.pcy 130.52x243.4/10 = 3176.885 kN Table 24 b
Equivalent Uniform Moment Factors mLT, mx, my and myx
mir=0.2+(.15M2+.5M3+.15Mq)/Mmax ~ 0.2+4(.15x547+.5x496+.15x446)/600 = 0.44 1 Table 18
my=0.2+(.1M2+.6M3+.1M4)/Mmax 0.2+(.1x3+.6x2+.1x1)/3 = .8x3/3 1 Table 26
mMy=0.2+(.1M2+.6M3+.1M4)/Mumax 0.2+(.1x-234+.6x34+.1x168)/635 = .8x234/635 0.295 Table 26
myx=0.2+(.1Mp+.6M3+.1M3)/Mmax 0.2+(.1x-1+.6x0+.1x0)/4 = .8x1/4 0.226 Table 26
Lateral Buckling Check Mb @ 0.245 m
Le=1.00L 1x1.555 = 1.555 m
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A = Le/ryy 1.555/ 3.44 45.15
v = Fn (x,Le,ryy,A) 58.369, 1.555, 3.44, 45.15 0.993 Table 19
At = VA VBw 0.845x0.993 x45.15V 1 37.88
pb = Fn (py,AT) 275, 37.88 266.77 N/mm?2 Table 16
Mb = Sxx.pb < Mc 3633.5 x 266.77 < 999.213 = 969.322 kN.m
Combined Axial Compression and Bending to Annex I @ 0.245 m
ro=mut.Mi1/Mp 1x-600.2/969.3 0.619
re=F¢/Pcy 422/3176.9 0.133
A=(ro At+re Ay)/(ro+re) (0.619¢37.9+0.133¢45.1)/(0.619+0.133) 39.165
M0=17.15 € (2ro+rc)/(ro+rc) 17.15¢1(2¢0.619+0.133)/(0.619+0.133) 31.271
Mob = Mp(1-F¢/Pey) 969.322(1-422/3176.9) 840.561
My = MX (1-Fc / Pey)” 999.213(1-422/3176.9)" 930.483
Mox = McX(1-Fe/Pex)/(1+0.5F¢/Pex) 999.213(1-422/3364.4)/(1+0.5¢422/3364.4) 822.305
Moy = Mcy(1-Fe/Pey)/(1+ky(Fc/Pcy)) 56.925(1-422/3176.9)/(1+1.0(422/3176.9)) 43.575
Mab=fn( Ar, MO, €, Mxy, Mob) 39.165, 31.271, 1.000, 930.483, 840.561 930.483
Max=fn( A, € MX, Mox) 42.787, 1.000, 982.170, 822.305 922.469
May=fn( Ay, €, Mry, Moy) 45.150, 1.000, 56.925, 43.575 51.480
Mx.My/Max+.5myx.My/Mcy(1-F¢/PcX) 0.295x600.2/922.5+.5x0.226x4/(56.9(1-422/3364.4)) 0.201 OK
mcr.Mur/Mab+my.My/May 1x-600.2/930.5+1x3.5/51.5 0.712 oK
Myx.Mx/Max+my.My/May 0.295x600.2/922.5+1x3.5/51.5 0.259 oK
Compare with Simplied to 4.8.3.3 0.414, 0.825, 0.825 0.825
Compare with MoreExact to 4.8.3.3 0.322, 0.821, 0.81 0.821
Deflection Check - Load Case 79
In-span 6 < Span/360 20.11 < 13107 / 360 20.11 mm OK
STRUT AND TIE (MEMBER)

Roof Bracing : Member 540 ( 5-6\D-C)
Classification and Properties (BS 5950: 2000)

Section (23.9 kg/m) 150x90 PFC 23.9 [Grade 43]
Class = Fn(b/T,d/t,py,F,Mx,My) 7.5, 15.69, 275, -263.12, 2.47, 0 (Axial: Non- Plastic
Slender)

Auto Design Load Cases 1 &5-38
Strut by One Row of Bolts or Equivalent Weld (Case 19)

A = Fn(Lx,Ly,rx,ry) 8.419,8.419,6.18,2.88 292.31

Pc = Area.pc 30.4x20.75/10 = 63.092 kN Table 24 ¢

F (Strut)/Pc 50.716 / 63.092 0.804 OK
Axially Loaded Member in Tension : 3.4.3 (Case 5)

Ae = Fn(Ag,A.net,py,Us) 30.4,30.4,275,410 30.4 cm?

Tc = Ae.py 30.4x275/10 = 836 kN

F (Tie)/Tc 263.12 / 836 0.315 oK

STRUT AND TIE (MEMBER)
Wall Bracing : Member 517 ( 11\C-D)

Classification and Properties (BS 5950: 2000)

Section (12.1 kg/m) 139.7x3.6 CHS 12.1 [S 275]

Class = Fn(D/t,py) 38.81, 275 (Axial: Non- Plastic

Slender)

Auto Design Load Cases 1&5-38
Strut by One Row of Bolts or Equivalent Weld (Case 1)

A = Fn(Lx,Ly,rx,ry) 8.732,8.732,4.81,4.81 181.54

Pc = Area.pc 15.39x56.21/10 = 86.501 kN Table 24 a

F (Strut)/Pc 14.756 / 86.501 0.171 OK
Axially Loaded Member in Tension : 3.4.3 (Case 19)

Ae = Fn(Ag,A.net,py,Us) 15.39,15.39,275,410 15.39 cm?

Tc = Ae.py 15.39x275/10 = 423.225 kN

F (Tie)/Tc 25.426 / 423.225 0.060 OK
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AXIAL WITH MOMENTS (MEMBER)
Gable Column : Members 471-473 ( A\9)
Between 4.200 and 5.600 m, in Load Case 23
Member Loading and Member Forces
Loading Combination: 1 UT + 1.4D1 +1.4D2 + 1.4 S3
S3 UDLZ +004.048 (kN/m)
Member Forces in Load Case 23 and Maximum Deflection from Load Case 54
Node Axial Torque Bending Moment Maximum Moment | Max Def
Merl:; ber End 1 Force Moment Shear Foroe (kN) (kNm) (kNm @ m) (mm @
i} End 2 (kN) (kNm) X-X y-y X-X y-y X-X y-y m)
9 18.60C -0.03 -28.75 -0.02 -0.01 0.00 -72.92 0.08 27.57
401 6.67C 0.00 28.78 -0.02 0.00 0.00 @5.077 | @6.769 | @ 5.077
Classification and Properties (BS 5950: 2000)
Section (46.11 kg/m) 305x165 UB 46 [S 355]
Class = Fn(b/T,d/t,py,F,Mx,My) 7.02, 39.58, 355, 18.6, 72.92, 0.08 (Axial: Non- Plastic
Slender)
Auto Design Load Cases 1 &5-38
Local Capacity Check
Fvx/Pvx 0.236 / 437.549 = 0.001 Low Shear
Mcx = py.Sxx<1.2 py.Zxx 355 x 720<1.2 x 355 x 645.81 = 255.6 kN.m
Fvy/Pvy 0.04 / 749.647 = 0 Low Shear
Mcy = py.Syy<1.2 py.Zyy 355 x 165.5<1.2 x 355 x 108.3 = 46.136 kN.m
Pz = Ag.py 58.74 x 355 = 2085.27 kN
n = F/Pz 18.596 / 2085.27 = 0.009 oK
Srx = Fn(Sxx,) 720, 0.009 719.9 cm3
Mrx = Srx.py 719.9 x 355 255.564 kN.m
Sry = Fn(Syy,) 165.5, 0.009 165.5 cm3
Mry = Sry.py 165.5 x 355 46.136 kN.m
(Mx/Mrx)?*+(My/Mry)? (72.915/255.564)?+(0.013/46.136) = 0.082 OK
Compression Resistance Pc
A = Lex/rxx 100x1x10.153/12.98 = 78.2
Pcx = Area.pcx 58.74x241.672/10 = 1419.581 kN Table 24 a
Ay = Ley/ryy 100x1x1.4/3.91 = 35.8
Pcy = Area.pcy 58.74x325.3/10 = 1910.828 kN Table 24 b
Equivalent Uniform Moment Factors mLT, mx, my and myx
mur=0.2+(.15M2+.5M3+.15M4)/Mmax ~ 0.2+(.15x72+.5x73+.15x73)/73 = 0.44 0.998 Table 18
my=0.2+(.1M2+.6M3+.1Ma4)/Mmax 0.2+(.1x0+.6x0+.1x0)/0 = .8x0/0 0.436 Table 26
mMx=0.2+(.1M2+.6M3+.1M4)/Mmax 0.2+4(.1x-55+.6x-73+.1x-55)/73 = .8x73/73 0.95 Table 26
myx=0.2+(.1M2+.6M3+.1M4)/Mmax 0.2+4(.1x0+.6x0+.1x0)/0 = .8x0/0 0.8 Table 26
Lateral Buckling Check Mb
Lle=1.00L 1x14= 1.4m
A = Le/ryy 1.4/3.91 35.81
v = Fn (x,Le,ryy,\) 27.255, 1.4, 3.91, 35.81 0.98 Table 19
At = uv.AVBw 0.891x0.98 x35.81V 1 31.25
pb = Fn (py,A\T) 355, 31.25 351.86 N/mm?2 Table 16
Mb = Sxx.pb < Mc 720 x 351.86 < 255.6 = 253.343 kN.m
Combined Axial Compression and Bending to Annex I
re=m.r.Mir/Mb 0.998x-72.9/253.3 0.287
re=F¢/Py 18.6/1910.8 0.010
A=(ro Aur+re Ay)/(rotre) (0.28731.3+0.0135.8)/(0.287+0.01) 31.403
M0=17.15 € (2ro+rc)/(ro+re) 17.15¢0.88(20.287+0.01)/(0.287+0.01) 29.694
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Mob = Mb(1-F¢/Pcy) 253.343(1-18.6/1910.8) 250.877
My = Mcx (1-Fc / Pey)” 255.600(1-18.6/1910.8)" 254.353
Mox = Mcx(1-F¢/Pex)/(140.5F¢/Pcx) 255.600(1-18.6/1419.6)/(1+0.5¢18.6/1419.6) 250.610
Moy = Mcy(1-F¢/Pey)/(1+ky(Fe/Pcy)) 46.136(1-18.6/1910.8)/(1+1.0(18.6/1910.8)) 45.247
Mab=fn( Ar, A0, €, Mxy, Mob) 31.403, 29.694, 0.880, 254.353, 250.877 254.353
Max=fn( A, €, MiX, Mox) 78.219, 0.880, 255.564, 250.610 250.610
May=fn( Ay, €, Mry, Moy) 35.806, 0.880, 46.136, 45.247 45.831
Myx.Mx/Max+.5myX.My/Mcy(1-F¢/PcX) 0.95x72.9/250.6+.5x0.8x0.1/(46.1(1-18.6/1419.6)) 0.277 OK
mcr.Mur/Mab+my.My/May 0.998x-72.9/254.4+0.436x0/45.8 0.286 OK
Mx.Mx/Max+my.My/May 0.95x72.9/250.6+0.436x0/45.8 0.277 OK
Compare with Simplied to 4.8.3.3 0.315, 0.297, 0.3 0.315
Compare with MoreExact to 4.8.3.3 0.287, 0.297, 0.29 0.297
Deflection Check - Load Case 54
In-span & < Span/360 27.57 £ 10153/ 360 27.57 mm OK




