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Bolted end plate
General
This connection can bear any kind of forces and it's the state of the art when column-beam connection on main column axis must transmit consistent bending moment. 
Standard: Eurocode 
Bolt eccentr. calc. method: Elastic 
Connection axis: Column-Plate contact point 
Category for shear: Bearing type 
Moment calc. method: Eurocode/BS #42 
Top configuration: Extended 1 row + stiffener 
Bottom configuration: Flush haunch 
Seismicity: Joint is NOT dissipative 

Loads
Units: kN, kN*m 
Case= 1, N Ed= -29.79, Vmaj Ed= 215.14, Vmin Ed= -0.16, Mmaj Ed= 255.58, Mmin Ed= 0.3, T Ed= -1.18, case name= ULS_SC_Comp, 
Case= 2, N Ed= 4.71, Vmaj Ed= 224.01, Vmin Ed= -0.18, Mmaj Ed= 304.65, Mmin Ed= -0.1, T Ed= 0.87, case name= ULS_SC_Tens, 
Case= 3, N Ed= -33.72, Vmaj Ed= 216.5, Vmin Ed= -6.47, Mmaj Ed= 260.47, Mmin Ed= 2.54, T Ed= -1.22, case name= ULS_SC_Vx+_Comp, 
Case= 4, N Ed= 4.73, Vmaj Ed= 226.57, Vmin Ed= 4.9, Mmaj Ed= 313.69, Mmin Ed= 1.66, T Ed= 1.11, case name= ULS_SC_Vx+_Tens, 
Case= 5, N Ed= -33.85, Vmaj Ed= 191.91, Vmin Ed= -10.78, Mmaj Ed= 232.06, Mmin Ed= 4.21, T Ed= -1.1, case name= ULS_Vx+_SC_Comp, 
Case= 6, N Ed= 6.71, Vmaj Ed= 200.96, Vmin Ed= 8.18, Mmaj Ed= 285.49, Mmin Ed= 2.8, T Ed= 0.97, case name= ULS_Vx+_SC_Tens, 
Case= 7, N Ed= -4.61, Vmaj Ed= 58.09, Vmin Ed= 0.18, Mmaj Ed= 82.49, Mmin Ed= -0.42, T Ed= 0.31, case name= ULS_Vx+_Comp, 
Case= 8, N Ed= 8.55, Vmaj Ed= 58.66, Vmin Ed= -10.76, Mmaj Ed= 80.48, Mmin Ed= 4.17, T Ed= -0.35, case name= ULS_Vx+_Tens, 
Case= 9, N Ed= -24.52, Vmaj Ed= 213.98, Vmin Ed= -0.15, Mmaj Ed= 251.36, Mmin Ed= 0.66, T Ed= -1.14, case name= ULS_SC_Vx-_Comp, 
Case= 10, N Ed= 5.78, Vmaj Ed= 221.81, Vmin Ed= 0.08, Mmaj Ed= 296.91, Mmin Ed= 0.06, T Ed= -0.89, case name= ULS_SC_Vx-_Tens, 
Case= 11, N Ed= -18.52, Vmaj Ed= -186.58, Vmin Ed= 0.14, Mmaj Ed= 216.59, Mmin Ed= 0.93, T Ed= -0.96, case name= ULS_Vx-_SC_Comp, 
Case= 12, N Ed= 6.07, Vmaj Ed= 193.02, Vmin Ed= 0.04, Mmaj Ed= 257.53, Mmin Ed= 0.05, T Ed= -0.88, case name= ULS_Vx-_SC_Tens, 
Case= 13, N Ed= -5.81, Vmaj Ed= -54.96, Vmin Ed= 0.23, Mmaj Ed= 68, Mmin Ed= 0.14, T Ed= -0.32, case name= ULS_Vx-_Comp, 
Case= 14, N Ed= 16.08, Vmaj Ed= -58.81, Vmin Ed= 0.11, Mmaj Ed= 81.82, Mmin Ed= 0.7, T Ed= 0.31, case name= ULS_Vx-_Tens, 
Case= 15, N Ed= -49.48, Vmaj Ed= 195.53, Vmin Ed= -0.43, Mmaj Ed= 247.51, Mmin Ed= 0.92, T Ed= -1.04, case name= ULS_Vy+_SC_Comp, 
Case= 16, N Ed= 17.67, Vmaj Ed= 208.1, Vmin Ed= -0.27, Mmaj Ed= 311.71, Mmin Ed= 0.16, T Ed= 0.96, case name= ULS_Vy+_SC_Tens, 
Case= 17, N Ed= -20.25, Vmaj Ed= 60.11, Vmin Ed= -0.27, Mmaj Ed= 91.94, Mmin Ed= 0.69, T Ed= -0.29, case name= ULS_Vy+_Comp, 
Case= 18, N Ed= 12.52, Vmaj Ed= 65.23, Vmin Ed= -0.12, Mmaj Ed= 108.71, Mmin Ed= -0.16, T Ed= 0.27, case name= ULS_Vy+_Tens, 
Case= 19, N Ed= -43.09, Vmaj Ed= 219.06, Vmin Ed= -0.33, Mmaj Ed= 269.91, Mmin Ed= 0.65, T Ed= -1.19, case name= ULS_SC_Vy+_Comp, 
Case= 20, N Ed= 12.74, Vmaj Ed= 230.86, Vmin Ed= -0.24, Mmaj Ed= 329.42, Mmin Ed= 0.12, T Ed= 1.11, case name= ULS_SC_Vy+_Tens, 
Case= 21, N Ed= -16.99, Vmaj Ed= -189.7, Vmin Ed= 0.11, Mmaj Ed= 232.33, Mmin Ed= 0.36, T Ed= -1.01, case name= ULS_Vy-_SC_Comp, 
Case= 22, N Ed= 12.27, Vmaj Ed= -129.36, Vmin Ed= 0.21, Mmaj Ed= 143.95, Mmin Ed= -0.63, T Ed= -0.77, case name= ULS_Vy-_SC_Tens, 
Case= 23, N Ed= -18.42, Vmaj Ed= -62.75, Vmin Ed= 0.14, Mmaj Ed= 99.92, Mmin Ed= -0.18, T Ed= 0.27, case name= ULS_Vy-_Comp, 
Case= 24, N Ed= 26.09, Vmaj Ed= -61.93, Vmin Ed= 0.37, Mmaj Ed= 92.28, Mmin Ed= -0.87, T Ed= 0.28, case name= ULS_Vy-_Tens, 
Case= 25, N Ed= -18.51, Vmaj Ed= 217.83, Vmin Ed= -0.07, Mmaj Ed= 281.79, Mmin Ed= 0.35, T Ed= -1.17, case name= ULS_SC_Vy-_Comp, 
Case= 26, N Ed= 3.56, Vmaj Ed= -147.39, Vmin Ed= -0.14, Mmaj Ed= 162.01, Mmin Ed= -0.14, T Ed= 0.85, case name= ULS_SC_Vy-_Tens, 
Case= 27, N Ed= -0.36, Vmaj Ed= -17.53, Vmin Ed= 3.97, Mmaj Ed= -7.26, Mmin Ed= 1.33, T Ed= 0.88, case name= ENV_ULS, Max_Comp, 
Case= 28, N Ed= 220.63, Vmaj Ed= 260.17, Vmin Ed= 27.07, Mmaj Ed= 54.85, Mmin Ed= 4.2, T Ed= 1.2, case name= ENV_ULS, Max_Tens, 
Case= 29, N Ed= -264.29, Vmaj Ed= -214.96, Vmin Ed= -27.09, Mmaj Ed= 320.2, Mmin Ed= -2.99, T Ed= -1.21, case name= ENV_ULS, Min, 
Case= 30, N Ed= -69.39, Vmaj Ed= 224.46, Vmin Ed= 0.12, Mmaj Ed= 306.87, Mmin Ed= 0.19, T Ed= -1.21, case name= ULS_SC_T+, 
Case= 31, N Ed= -119.21, Vmaj Ed= 197.44, Vmin Ed= 0.19, Mmaj Ed= 274.12, Mmin Ed= -0.39, T Ed= -1.07, case name= ULS_T+_SC, 
Case= 32, N Ed= -77.45, Vmaj Ed= 58.87, Vmin Ed= -10.73, Mmaj Ed= 84.71, Mmin Ed= 4.11, T Ed= -0.38, case name= ULS_Vx+_T+, 
Case= 33, N Ed= -1.33, Vmaj Ed= -2.53, Vmin Ed= -0.01, Mmaj Ed= -4.84, Mmin Ed= -0.06, case name= ULS_Vx+_T-_Comp, 
Case= 34, N Ed= 70.76, Vmaj Ed= 58.46, Vmin Ed= -10.78, Mmaj Ed= 80.28, Mmin Ed= 4.22, T Ed= -0.33, case name= ULS_Vx+_T-_Tens, 
Case= 35, N Ed= -70.89, Vmaj Ed= 227.03, Vmin Ed= -6.45, Mmaj Ed= 315.9, Mmin Ed= 2.49, T Ed= -1.25, case name= ULS_SC_Vx+_T+, 
Case= 36, N Ed= -8.19, Vmaj Ed= 148.33, Vmin Ed= -0.21, Mmaj Ed= 217.67, Mmin Ed= 0.57, T Ed= 1.18, case name= ULS_SC_Vx+_T-_Comp, 
Case= 37, N Ed= 77.32, Vmaj Ed= 226.12, Vmin Ed= -6.5, Mmaj Ed= 311.47, Mmin Ed= 2.6, T Ed= -1.2, case name= ULS_SC_Vx+_T-_Tens, 
Case= 38, N Ed= -4.27, Vmaj Ed= 146.33, Vmin Ed= -0.18, Mmaj Ed= 210.69, Mmin Ed= 0.57, T Ed= 1.14, case name= ULS_SC_T-_Comp, 
Case= 39, N Ed= 78.82, Vmaj Ed= 223.55, Vmin Ed= -0.36, Mmaj Ed= 302.44, Mmin Ed= -0.23, T Ed= -1.15, case name= ULS_SC_T-_Tens, 
Case= 40, N Ed= -0.59, Vmaj Ed= -8.78, Vmin Ed= 0.12, Mmaj Ed= 29.9, Mmin Ed= 0.78, case name= ULS_T-_SC_Comp, 
Case= 41, N Ed= 127.81, Vmaj Ed= 195.93, Vmin Ed= -0.48, Mmaj Ed= 266.75, Mmin Ed= 0.5, T Ed= -0.99, case name= ULS_T-_SC_Tens, 
Case= 42, N Ed= -73.19, Vmaj Ed= -58.61, Vmin Ed= 0.38, Mmaj Ed= 81.6, Mmin Ed= -0.48, T Ed= -0.33, case name= ULS_Vx-_T+_Comp, 
Case= 43, N Ed= 1.74, Vmaj Ed= -6.29, Vmin Ed= 0.05, Mmaj Ed= 20.7, Mmin Ed= 0.35, case name= ULS_Vx-_T+_Tens, 
Case= 44, N Ed= 75.03, Vmaj Ed= -59.02, Vmin Ed= -0.18, Mmaj Ed= 82.04, Mmin Ed= 1.05, T Ed= -0.31, case name= ULS_Vx-_T-, 
Case= 45, N Ed= -69.38, Vmaj Ed= 222.26, Vmin Ed= 0.13, Mmaj Ed= 299.12, Mmin Ed= 0.31, T Ed= -1.17, case name= ULS_SC_Vx-_T+, 
Case= 46, N Ed= -0.62, Vmaj Ed= -10.29, Vmin Ed= 0.15, Mmaj Ed= 40.19, Mmin Ed= 1.01, case name= ULS_SC_Vx-_T-_Comp, 
Case= 47, N Ed= 79.88, Vmaj Ed= 221.35, Vmin Ed= -0.36, Mmaj Ed= 294.7, Mmin Ed= 0.27, T Ed= -1.12, case name= ULS_SC_Vx-_T-_Tens, 
Case= 48, N Ed= -72.3, Vmaj Ed= 201.42, Vmin Ed= -10.75, Mmaj Ed= 287.7, Mmin Ed= 4.16, T Ed= -1.12, case name= ULS_Vx+_SC_T+, 
Case= 49, N Ed= -8.32, Vmaj Ed= 133.44, Vmin Ed= -0.23, Mmaj Ed= 200.79, Mmin Ed= 0.64, T Ed= 1.05, case name= ULS_Vx+_SC_T-_Comp, 
Case= 50, N Ed= 75.91, Vmaj Ed= 200.51, Vmin Ed= -10.8, Mmaj Ed= 283.28, Mmin Ed= 4.26, T Ed= -1.07, case name= ULS_Vx+_SC_T-_Tens, 
Case= 51, N Ed= -69.95, Vmaj Ed= 193.47, Vmin Ed= -0.18, Mmaj Ed= 259.74, Mmin Ed= 0.58, T Ed= -0.99, case name= ULS_Vx-_SC_T+, 
Case= 52, N Ed= 80.18, Vmaj Ed= 192.56, Vmin Ed= -0.34, Mmaj Ed= 255.32, Mmin Ed= 1.29, T Ed= 0.96, case name= ULS_Vx-_SC_T-, 
Case= 53, N Ed= -88.23, Vmaj Ed= 208.55, Vmin Ed= -0.23, Mmaj Ed= 313.92, Mmin Ed= 0.57, T Ed= -1.07, case name= ULS_Vy+_SC_T+, 
Case= 54, N Ed= -23.95, Vmaj Ed= 143.31, Vmin Ed= -0.22, Mmaj Ed= 236.78, Mmin Ed= 1.27, T Ed= 1, case name= ULS_Vy+_SC_T-_Comp, 
Case= 55, N Ed= 91.78, Vmaj Ed= 207.64, Vmin Ed= -0.63, Mmaj Ed= 309.5, Mmin Ed= 0.36, T Ed= -1.02, case name= ULS_Vy+_SC_T-_Tens, 
Case= 56, N Ed= -79.28, Vmaj Ed= 65.68, Vmin Ed= 0.21, Mmaj Ed= 110.93, Mmin Ed= 0.34, T Ed= -0.32, case name= ULS_Vy+_T+, 
Case= 57, N Ed= -8.92, Vmaj Ed= -1.08, Vmin Ed= 0.15, Mmaj Ed= -14.71, Mmin Ed= 1.04, case name= ULS_Vy+_T-_Comp, 
Case= 58, N Ed= 86.63, Vmaj Ed= 64.77, Vmin Ed= -0.47, Mmaj Ed= 106.5, Mmin Ed= 0.25, T Ed= -0.27, case name= ULS_Vy+_T-_Tens, 
Case= 59, N Ed= -80.35, Vmaj Ed= 231.31, Vmin Ed= 0.17, Mmaj Ed= 331.63, Mmin Ed= 0.37, T Ed= -1.21, case name= ULS_SC_Vy+_T+, 
Case= 60, N Ed= -17.57, Vmaj Ed= 154.26, Vmin Ed= -0.21, Mmaj Ed= 239.26, Mmin Ed= 1, T Ed= 1.15, case name= ULS_SC_Vy+_T-_Comp, 
Case= 61, N Ed= 86.85, Vmaj Ed= 230.4, Vmin Ed= -0.53, Mmaj Ed= 327.21, Mmin Ed= 0.27, T Ed= -1.16, case name= ULS_SC_Vy+_T-_Tens, 
Case= 62, N Ed= -87.38, Vmaj Ed= -189.5, Vmin Ed= 0.41, Mmaj Ed= 234.54, Mmin Ed= -0.99, T Ed= -1.04, case name= ULS_Vy-_SC_T+, 
Case= 63, N Ed= 71.3, Vmaj Ed= -189.9, Vmin Ed= -0.27, Mmaj Ed= 230.12, Mmin Ed= 0.5, T Ed= -0.99, case name= ULS_Vy-_SC_T-, 
Case= 64, N Ed= -92.53, Vmaj Ed= -62.29, Vmin Ed= 0.57, Mmaj Ed= 98.77, Mmin Ed= -0.29, T Ed= -0.29, case name= ULS_Vy-_T+_Comp, 
Case= 65, N Ed= 4.39, Vmaj Ed= 21.99, Vmin Ed= -0.18, Mmaj Ed= 30.17, Mmin Ed= -1.22, T Ed= 0.3, case name= ULS_Vy-_T+_Tens, 
Case= 66, N Ed= 80.26, Vmaj Ed= -63.21, Vmin Ed= -0.24, Mmaj Ed= 101.06, Mmin Ed= -0.51, T Ed= 0.27, case name= ULS_Vy-_T-, 
Case= 67, N Ed= -79.94, Vmaj Ed= 218.28, Vmin Ed= 0.26, Mmaj Ed= 284, Mmin Ed= -0.63, T Ed= -1.2, case name= ULS_SC_Vy-_T+, 
Case= 68, N Ed= 68.28, Vmaj Ed= 217.38, Vmin Ed= -0.3, Mmaj Ed= 279.58, Mmin Ed= 0.49, T Ed= -1.15, case name= ULS_SC_Vy-_T-, 
Case= 69, N Ed= -3.84, Vmaj Ed= -101.07, Vmin Ed= 0.15, Mmaj Ed= 97.04, Mmin Ed= 0.13, T Ed= 0.57, case name= ULS_S1, Max_Comp, 
Case= 70, N Ed= 30.9, Vmaj Ed= 124.76, Vmin Ed= 0.39, Mmaj Ed= 135.22, Mmin Ed= 1.3, T Ed= 0.65, case name= ULS_S1, Max_Tens, 
Case= 71, N Ed= -56.74, Vmaj Ed= -115.81, Vmin Ed= -0.52, Mmaj Ed= 192.76, Mmin Ed= -1.06, T Ed= -0.67, case name= ULS_S1, Min, 
Case= 72, N Ed= -2.84, Vmaj Ed= -100.78, Vmin Ed= 0.12, Mmaj Ed= 96.19, Mmin Ed= 0.14, T Ed= 0.56, case name= ULS_S2, Max_Comp, 
Case= 73, N Ed= 53.47, Vmaj Ed= 124.42, Vmin Ed= 0.52, Mmaj Ed= 136.49, Mmin Ed= 1.77, T Ed= 0.65, case name= ULS_S2, Max_Tens, 
Case= 74, N Ed= -82.88, Vmaj Ed= -115.49, Vmin Ed= -0.73, Mmaj Ed= 191.49, Mmin Ed= -1.52, T Ed= -0.66, case name= ULS_S2, Min,  
  1.1 
  1.1 
  1.25 
Optimize Bolt Tension+Shear combo 

Members
Primary Member: HEB340 
  340 mm 
  300 mm 
  21.5 mm 
  12 mm 
  27 mm 
Material: S275 
  265 N/mm² 
  410 N/mm² 
thk ≤: 40 mm 
  0 mm 
  0 mm 
No strength check is made for members. 
Secondary Member: HEA320 
  310 mm 
  300 mm 
  15.5 mm 
  9 mm 
  27 mm 
Material: S275 
  275 N/mm² 
  410 N/mm² 
thk ≤: 16 mm 
Bottom haunch: 
  300 mm 
  30 ° 
  12 mm 
  7.5 mm 
  0 ° 

Plate & Bolts
Bolt size: M27 
  27 mm 
  30 mm 
Class: 8.8 
  640 N/mm² 
  800 N/mm² 
  0.6 
  573 mm² 
  459 mm² 
  1 
Conn. type: threads in shear plane 
  459 mm² 
Plate material: S275 
  265 N/mm² 
  410 N/mm² 
thk ≤: 40 mm 

Rib material: Same as primary member 

Geometry
  2 
  2 
  10 
  20 mm 
  60 mm 
  10 mm 
  150 mm 
  100 mm 
  100 mm 
  75 mm 
  100 mm 
  740 mm 
  300 mm 
  60 mm 
  110 mm 
  0 mm BoltGroupCenter distance from Conn. Axis 
  1 
  2 
  15 mm 

Weld, Notch & Stiffeners
Weld between plate and sec. member: 
  410 N/mm² 
  0.85 
Web weld: complete penetration 
  525 mm 
Flange weld: complete penetration 
  900 mm 
  -20 mm Weld distance from Conn. Axis 
Stiffeners 
Continuity plate top flange 
  15 mm 
Continuity plate bottom flange 
  15 mm 
Continuity plate bottom haunch flange 
  15 mm 
Diagonal stiffeners: None 
Intermediate stiffeners: Col. side: Beam side: 
Group 2: None None 
Group 4: None None 
Backing Plates: 
Top: 0 
Bottom: 0 

SumUp
Bolt shear: ok 17% (28) 
Bolt min. distances: ok 
Pl. bearing hor.: ok 1% (29) 
Pl. bearing vert.: ok 10% (28) 

Bolt tension: ok 38% (61) 
Bolt combined: ok 45% (61) 
Moment cap.: ok 59% (29) 
Col. web compr.: ok 72% (29) 
Beam fl.+web compr.: ok 59% (29) 
Col. web tens.: ok 45% (61) 
Col. web shear: ok 92% (59) 
Stiffener min. thk: ok 
Col. web stiff. min. thk: ok 

Bolts
Case 29 
Shear: 
  -27.09 kN   
  -215 kN   
  -1.21 kN*m   
  -1.21 kN*m   
  0.969   
  176.3 kN   
  1430 kN   
  216.7 kN   
Bolt shear: ok 15%   
Tension: 
  -264.3 kN   
  320.2 kN*m   
  264.4 kN   
  1799 kN   
  594.5 kN   
Bolt tension: ok 33%   
Bolt combined: ok 44%   
  541.4 kN*m   
Moment cap.: ok 59%   

T-STUB DETAILS, bolt group 1

Positive Moment
Row 1: FT_Rd=377.2kN; Beam side; Individual; Mode 2; leff=292.5mm
Row 2: FT_Rd=415.3kN; Beam side; Individual; Mode 2; leff=431.1mm
Row 3: FT_Rd=310.3kN; Beam side; Group*: Rows 2 to 3: Mode 2; leff=545mm
Row 4: FT_Rd=403.8kN; Beam side; Individual; Mode 2; leff=396.3mm
Row 5: FT_Rd=292.8kN; Beam side; Group*: Rows 4 to 5: Mode 1; leff=509.6mm

Negative Moment
Row 5: FT_Rd=401.4kN; Beam side; Individual; Mode 2; leff=389mm
Row 4: FT_Rd=295.2kN; Beam side; Group*: Rows 5 to 4: Mode 1; leff=509.6mm
Row 3: FT_Rd=401.6kN; Beam side; Individual; Mode 2; leff=389.7mm
Row 2: FT_Rd=324kN; Beam side; Group*: Rows 3 to 2: Mode 2; leff=545mm
Row 1: no tension action

Details, Pos. Mom.
Row 1
Column side: 
Individual: Mode1: (4*(Min(2π*47.4, Max(2*47.4+0.625*75+60, α(60.2)(=6.3)*47.4-(2*47.4+0.625*75)+60), Max(4*47.4+1.25*75, α(60.2)(=6.3)*47.4)))*0.25*21.5^2*265/1.1)/47.4= 507.8kN; 
                                Mode2: (2*(Min(2π*47.4, Max(2*47.4+0.625*75+60, α(60.2)(=6.3)*47.4-(2*47.4+0.625*75)+60), Max(4*47.4+1.25*75, α(60.2)(=6.3)*47.4)))*0.25*21.5^2*265/1.1+59.2*264.4*2*1E3)/(47.4+59.2)= 406.6kN; 
                                Mode3: 264.4*2= 528.8kN;
                                Web tension: N.A.
Beam side: 
Individual: Mode1: (4*(Min(2π*67.5, Max(2*67.5+0.625*75+60, α(60)(=6.1)*67.5-(2*67.5+0.625*75)+60), Max(4*67.5+1.25*75, α(60)(=6.1)*67.5)))*0.25*20^2*265/1.1)/67.5= 417.6kN; 
                                Mode2: (2*(Min(2π*67.5, Max(2*67.5+0.625*75+60, α(60)(=6.1)*67.5-(2*67.5+0.625*75)+60), Max(4*67.5+1.25*75, α(60)(=6.1)*67.5)))*0.25*20^2*265/1.1+75*264.4*2*1E3)/(67.5+75)= 377.2kN; 
                                Mode3: 264.4*2= 528.8kN;
                                Web tension: N.A.
Triang.limit not to be applied

Row 2
Column side: 
Individual: Mode1: (4*(Min(2π*47.4, Max(4*47.4+1.25*75, α(59.8)(=6.3)*47.4)))*0.25*21.5^2*265/1.1)/47.4= 699.7kN; 
                                Mode2: (2*(Min(2π*47.4, Max(4*47.4+1.25*75, α(59.8)(=6.3)*47.4)))*0.25*21.5^2*265/1.1+59.2*264.4*2*1E3)/(47.4+59.2)= 449.2kN; 
                                Mode3: 264.4*2= 528.8kN;
                                Web tension: N.A.
Beam side: 
Individual: Mode1: (4*(Min(2π*70.5, Max(4*70.5+1.25*75, α(59.5)(=6.1)*70.5)))*0.25*20^2*265/1.1)/70.5= 589.2kN; 
                                Mode2: (2*(Min(2π*70.5, Max(4*70.5+1.25*75, α(59.5)(=6.1)*70.5)))*0.25*20^2*265/1.1+75*264.4*2*1E3)/(70.5+75)= 415.3kN; 
                                Mode3: 264.4*2= 528.8kN;
                                Web tension: N.A.
Triang.limit not to be applied

Row 3
Column side: 
Individual: Mode1: (4*(Min(2π*47.4, Max(4*47.4+1.25*75, α(94.8)(=6.1)*47.4)))*0.25*21.5^2*265/1.1)/47.4= 677.7kN; 
                                Mode2: (2*(Min(2π*47.4, Max(4*47.4+1.25*75, α(94.8)(=6.1)*47.4)))*0.25*21.5^2*265/1.1+59.2*264.4*2*1E3)/(47.4+59.2)= 444.3kN; 
                                Mode3: 264.4*2= 528.8kN;
                                Web tension: N.A.
Group*: Rows 2 to 3: Mode1: (4*(Min(402.9, 402.9))*0.25*21.5^2*265/1.1)/47.4= 946.6kN; 
                                Mode2: (2*(402.9)*0.25*21.5^2*265/1.1+59.2*264.4*4*1E3)/(47.4+59.2)= 797.9kN; 
                                Mode3: 264.4*4= 1057.5kN;
                                Web tension: N.A.
Beam side: 
Individual: Mode1: (4*(Min(2π*70.5, Max(4*70.5+1.25*75, α(119.5)(=5.5)*70.5)))*0.25*20^2*265/1.1)/70.5= 532.6kN; 
                                Mode2: (2*(Min(2π*70.5, Max(4*70.5+1.25*75, α(119.5)(=5.5)*70.5)))*0.25*20^2*265/1.1+75*264.4*2*1E3)/(70.5+75)= 401.6kN; 
                                Mode3: 264.4*2= 528.8kN;
                                Web tension: N.A.
Group*: Rows 2 to 3: Mode1: (4*(Min(545, 545))*0.25*20^2*265/1.1)/70.5= 744.9kN; 
                                Mode2: (2*(545)*0.25*20^2*265/1.1+75*264.4*4*1E3)/(70.5+75)= 725.6kN; 
                                Mode3: 264.4*4= 1057.5kN;
                                Web tension: N.A.
Triang.limit not to be applied

Row 4
Column side: 
Individual: Mode1: (4*(Min(2π*47.4, Max(4*47.4+1.25*75, α(100)(=6.1)*47.4)))*0.25*21.5^2*265/1.1)/47.4= 675.5kN; 
                                Mode2: (2*(Min(2π*47.4, Max(4*47.4+1.25*75, α(100)(=6.1)*47.4)))*0.25*21.5^2*265/1.1+59.2*264.4*2*1E3)/(47.4+59.2)= 443.9kN; 
                                Mode3: 264.4*2= 528.8kN;
                                Web tension: N.A.
Beam side: 
Individual: Mode1: (4*(Min(2π*70.5, Max(4*70.5+1.25*75, α(100)(=5.6)*70.5)))*0.25*20^2*265/1.1)/70.5= 541.7kN; 
                                Mode2: (2*(Min(2π*70.5, Max(4*70.5+1.25*75, α(100)(=5.6)*70.5)))*0.25*20^2*265/1.1+75*264.4*2*1E3)/(70.5+75)= 403.8kN; 
                                Mode3: 264.4*2= 528.8kN;
                                Web tension: N.A.
Triang.limit not to be applied

Row 5
Column side: 
Individual: Mode1: (4*(Min(2π*47.4, Max(4*47.4+1.25*75, α(86.5)(=6.1)*47.4)))*0.25*21.5^2*265/1.1)/47.4= 682.2kN; 
                                Mode2: (2*(Min(2π*47.4, Max(4*47.4+1.25*75, α(86.5)(=6.1)*47.4)))*0.25*21.5^2*265/1.1+59.2*264.4*2*1E3)/(47.4+59.2)= 445.4kN; 
                                Mode3: 264.4*2= 528.8kN;
                                Web tension: N.A.
Group*: Rows 4 to 5: Mode1: (4*(Min(394.6, 394.6))*0.25*21.5^2*265/1.1)/47.4= 927kN; 
                                Mode2: (2*(394.6)*0.25*21.5^2*265/1.1+59.2*264.4*4*1E3)/(47.4+59.2)= 793.5kN; 
                                Mode3: 264.4*4= 1057.5kN;
                                Web tension: N.A.
Beam side: 
Individual: Mode1: (4*(Min(2π*70.5, Max(4*70.5+1.25*75, (4*70.5+1.25*75+α(88)(=5.7)*70.5)/2)))*0.25*20^2*265/1.1)/70.5= 531.8kN; 
                                Mode2: (2*(Min(2π*70.5, Max(4*70.5+1.25*75, (4*70.5+1.25*75+α(88)(=5.7)*70.5)/2)))*0.25*20^2*265/1.1+75*264.4*2*1E3)/(70.5+75)= 401.4kN; 
                                Mode3: 264.4*2= 528.8kN;
                                Web tension: N.A.
Group*: Rows 4 to 5: Mode1: (4*(Min(509.6, 509.6))*0.25*20^2*265/1.1)/70.5= 696.6kN; 
                                Mode2: (2*(509.6)*0.25*20^2*265/1.1+75*264.4*4*1E3)/(70.5+75)= 713.9kN; 
                                Mode3: 264.4*4= 1057.5kN;
                                Web tension: N.A.
Triang.limit not to be applied


Details, Neg. Mom.
Row 5
Column side: 
Individual: Mode1: (4*(Min(2π*47.4, Max(4*47.4+1.25*75, α(86.5)(=6.1)*47.4)))*0.25*21.5^2*265/1.1)/47.4= 682.2kN; 
                                Mode2: (2*(Min(2π*47.4, Max(4*47.4+1.25*75, α(86.5)(=6.1)*47.4)))*0.25*21.5^2*265/1.1+59.2*264.4*2*1E3)/(47.4+59.2)= 445.4kN; 
                                Mode3: 264.4*2= 528.8kN;
                                Web tension: N.A.
Beam side: 
Individual: Mode1: (4*(Min(2π*70.5, Max(4*70.5+1.25*75, (4*70.5+1.25*75+α(88)(=5.7)*70.5)/2)))*0.25*20^2*265/1.1)/70.5= 531.8kN; 
                                Mode2: (2*(Min(2π*70.5, Max(4*70.5+1.25*75, (4*70.5+1.25*75+α(88)(=5.7)*70.5)/2)))*0.25*20^2*265/1.1+75*264.4*2*1E3)/(70.5+75)= 401.4kN; 
                                Mode3: 264.4*2= 528.8kN;
                                Web tension: N.A.
Triang.limit not to be applied

Row 4
Column side: 
Individual: Mode1: (4*(Min(2π*47.4, Max(4*47.4+1.25*75, α(100)(=6.1)*47.4)))*0.25*21.5^2*265/1.1)/47.4= 675.5kN; 
                                Mode2: (2*(Min(2π*47.4, Max(4*47.4+1.25*75, α(100)(=6.1)*47.4)))*0.25*21.5^2*265/1.1+59.2*264.4*2*1E3)/(47.4+59.2)= 443.9kN; 
                                Mode3: 264.4*2= 528.8kN;
                                Web tension: N.A.
Group*: Rows 5 to 4: Mode1: (4*(Min(394.6, 394.6))*0.25*21.5^2*265/1.1)/47.4= 927kN; 
                                Mode2: (2*(394.6)*0.25*21.5^2*265/1.1+59.2*264.4*4*1E3)/(47.4+59.2)= 793.5kN; 
                                Mode3: 264.4*4= 1057.5kN;
                                Web tension: N.A.
Beam side: 
Individual: Mode1: (4*(Min(2π*70.5, Max(4*70.5+1.25*75, α(100)(=5.6)*70.5)))*0.25*20^2*265/1.1)/70.5= 541.7kN; 
                                Mode2: (2*(Min(2π*70.5, Max(4*70.5+1.25*75, α(100)(=5.6)*70.5)))*0.25*20^2*265/1.1+75*264.4*2*1E3)/(70.5+75)= 403.8kN; 
                                Mode3: 264.4*2= 528.8kN;
                                Web tension: N.A.
Group*: Rows 5 to 4: Mode1: (4*(Min(509.6, 509.6))*0.25*20^2*265/1.1)/70.5= 696.6kN; 
                                Mode2: (2*(509.6)*0.25*20^2*265/1.1+75*264.4*4*1E3)/(70.5+75)= 713.9kN; 
                                Mode3: 264.4*4= 1057.5kN;
                                Web tension: N.A.
Triang.limit not to be applied

Row 3
Column side: 
Individual: Mode1: (4*(Min(2π*47.4, Max(4*47.4+1.25*75, α(94.8)(=6.1)*47.4)))*0.25*21.5^2*265/1.1)/47.4= 677.7kN; 
                                Mode2: (2*(Min(2π*47.4, Max(4*47.4+1.25*75, α(94.8)(=6.1)*47.4)))*0.25*21.5^2*265/1.1+59.2*264.4*2*1E3)/(47.4+59.2)= 444.3kN; 
                                Mode3: 264.4*2= 528.8kN;
                                Web tension: N.A.
Beam side: 
Individual: Mode1: (4*(Min(2π*70.5, Max(4*70.5+1.25*75, α(119.5)(=5.5)*70.5)))*0.25*20^2*265/1.1)/70.5= 532.6kN; 
                                Mode2: (2*(Min(2π*70.5, Max(4*70.5+1.25*75, α(119.5)(=5.5)*70.5)))*0.25*20^2*265/1.1+75*264.4*2*1E3)/(70.5+75)= 401.6kN; 
                                Mode3: 264.4*2= 528.8kN;
                                Web tension: N.A.
Triang.limit not to be applied

Row 2
Column side: 
Individual: Mode1: (4*(Min(2π*47.4, Max(4*47.4+1.25*75, α(59.8)(=6.3)*47.4)))*0.25*21.5^2*265/1.1)/47.4= 699.7kN; 
                                Mode2: (2*(Min(2π*47.4, Max(4*47.4+1.25*75, α(59.8)(=6.3)*47.4)))*0.25*21.5^2*265/1.1+59.2*264.4*2*1E3)/(47.4+59.2)= 449.2kN; 
                                Mode3: 264.4*2= 528.8kN;
                                Web tension: N.A.
Group*: Rows 3 to 2: Mode1: (4*(Min(402.9, 402.9))*0.25*21.5^2*265/1.1)/47.4= 946.6kN; 
                                Mode2: (2*(402.9)*0.25*21.5^2*265/1.1+59.2*264.4*4*1E3)/(47.4+59.2)= 797.9kN; 
                                Mode3: 264.4*4= 1057.5kN;
                                Web tension: N.A.
Beam side: 
Individual: Mode1: (4*(Min(2π*70.5, Max(4*70.5+1.25*75, α(59.5)(=6.1)*70.5)))*0.25*20^2*265/1.1)/70.5= 589.2kN; 
                                Mode2: (2*(Min(2π*70.5, Max(4*70.5+1.25*75, α(59.5)(=6.1)*70.5)))*0.25*20^2*265/1.1+75*264.4*2*1E3)/(70.5+75)= 415.3kN; 
                                Mode3: 264.4*2= 528.8kN;
                                Web tension: N.A.
Group*: Rows 3 to 2: Mode1: (4*(Min(545, 545))*0.25*20^2*265/1.1)/70.5= 744.9kN; 
                                Mode2: (2*(545)*0.25*20^2*265/1.1+75*264.4*4*1E3)/(70.5+75)= 725.6kN; 
                                Mode3: 264.4*4= 1057.5kN;
                                Web tension: N.A.
Triang.limit not to be applied


*: Group values are from total values, that is to find final value upper (or lower) row values should be detracted


Additional checks for moment connections
Case: 59 
Column web in compression: 
  0.822   
  284.5 mm   
  0.725   
  0.998   
  1   
  877.5 kN   
  674.6 kN   
  1097 kN   
  720.9 kN   
Col. web compr.: ok 66%   
Beam flange and web in compression: 
  1329 kN   
Beam fl.+web compr.: ok 54%   
Column web panel shear: 
  702.1 kN   
  41.52 kN   
  0 kN   
  743.6 kN   
  680.7 kN   
Col. web shear: ok 92%   
Stiffener min. thk: ok 
  0 mm   
  6.701 mm   
Col. web stiff. min. thk: ok 
  12 mm   
Column web in tension: 
  877.5 kN   
  694.9 kN   
  1572 kN   
  680.7 kN   
Col. web tens.: ok 43%   

Plate bearing
Case: 28 
  20 mm 
  66 mm 
  36 mm 
  72 mm 
  36 mm 
  105 mm 
  90 mm 
  90 mm 
  45 mm 
Horizontal forces 
  150 mm ok 
  75 mm ok 
  100 mm ok 
  60 mm ok 
  0.833 
  0.833 
  2.5 
Vertical forces 
  100 mm ok 
  60 mm ok 
  150 mm ok 
  75 mm ok 
  0.667 
  0.667 
  2.5 
  369 kN   
  3.656 kN Bolt 10 
  295.2 kN   
  28.66 kN Bolt 10 
Plate bear. h.: ok 1% 
Plate bear. v.: ok 10% 

Welding
Case: 1 
Web weld 
No check required for complete pen. weld 
Flange weld 
No check required for complete pen. weld 

Stiffness
Case: 1 
  4.375 mm   
  ∞ mm   
  8.842 mm   
  487.2 mm   
  1.459E+05 kN*m   
  9.828E+04 kN*m   
  1   
  1.459E+05 kN*m   
Classification of joint by stiffness according to #00: 
  25 (and Kb/Kc>=0.1) 
  7300 mm 
The connection for positive moment can be classified as semi-rigid
The connection for negative moment can be classified as semi-rigid   1.238E+04 kN*m     
6.19E+05 kN*m   

Comments/Notes
Haunch flange and web thickness should not be less than member thicknesses
Manual update turned on, click Update Calcs to see results
Env. output from joints 1138, 1138, 1139, 1139, 1140, 1140, 1141, 1141, 1142, 1142, 1143, 1143, 1144, 1144, 1149, 1150, 1151, 1151, 1152, 1152, 1154, 1154, 1155, 1155 sec. members 64, 154, 65, 153, 74, 575, 78, 151, 150, 506, 149, 930, 148, 931, 148, 149, 150, 548, 151, 160, 153, 158, 154, 157 file MODEL_V2.0.sdb.
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