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EAVES JOINT - EXTENDED END PLATE
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End-Plate 1020 x 210 % 20 mm {34 ka)

‘Welds grd 35 Plates 5275
Beam 457x191 UB 67 [ 275]
Haunch 457x191 UB 67 [5 275]
Column 457x191 UB 67 [S 275]
Top 100 abovetop flange

Beam to Column Flange End-Plated Connection

LoADING CASE 01

Basic Data

Applied Forces at Column/Right Rafter Interface
Right Rafter Forces M, Fvr, Fr +330.0 kNm, +30KN) -200.0 kN
Resultant Forces M, Fv, F +330.0 kNm, +260.7 kM9-1 kN
Load directions Top of Joint in Tension, Rafterving Down and in Tension.
Design to BS 5950-1: 2000 and the SCI Green Book:
Joints in Steel Construction : Moment Connecti@GI-P-207/95

16 No.M20 Grade 8.8 Bolts in 22 mm holes

Basic Dimensions

Column-457x191UB67 [28]
Rafter-457x191UB67 [28]
Haunch-457x191UB67 [28]

D=453.4, B=189.9, T=12:8.5, r=10.2, py=275
D=453.4, B=189.9, T=12:8.5, r=10.2, py=275
D=453.4, B=189.9, T=12R.5, =10.2, py=275

Rafter Capacities Mc, Fvc, Fc

1046.2 KN.m, 126A3 3395.2 kN

Mc = 1046.2 kKN.m

Summary of Results (Unity Ratios)

Tensile Capacity 0.31
Moment Capacity 526.4 kNm (for 4 rows of bolts)qdified Applied Moment Mm=495.2 kNm) 0.94
Moment Capacity 503.9 kNm (for the 3 rows of boéiguired in the tension zone) 0.98
Shear Capacity 0.23
Shear Capacity (Fv & T) 0.18
Column Tension Stiffener at row 1 0.00, 0.39, 0@M23, 0.59 0.59
Column Tension Stiffener at row 3 0.00, 0.23, 0@&9, 0.34 0.34
Beam Tension Stiffener atrow 5 0.00, 0.00, 00000, 0.00 0.00
Extended End-plate Stiffener 0.40, 0.23, 0.43300426, 0.39 0.48
Flange Welds 0.80 0.80
Web Welds 0.61, 0.22 0.61
Haunch Welds 0.06, 0.81, 0.23 0.81
Column Compression stiff Web Weld 0.23 0.23
End of Haunch Compression Zone 0.15,0.17 0.17

OK

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
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Step 1. Tension Zone

Basics
Beam bp, g, t, Sww, m, e, n 210.0, 90, 8.5660,360.0, 44.9
ColumnB, g,t,r, m, e, n 189.9, 90, 8.5, 1026350.0, 40.7
Beam extension x, ex, Swf, m, e, n 50.0, 50, 8,430.0, 50.0
Bolt Capacity Pt ' Table 2.1 and Appendix IV 13K
Pr mode3=NbePt' 2137.2 274.4 kN Eq 2.3
Plastic distribution Limit
Tc < @/1.99(Uf /Pyc) 12.7 < 20/1.94785.0/275) 12.7 <= 18.0 Plastic
Tp < @/1.94(Uf /Pyp ) 20.0 < 20/1.9K785.0/265) 20.0>18.3 Elastic
Classification Plastic Deformation occurs. Useskdadistribution Eq2.5;2.6
BOLT ROW 1
Column Flange row 1 only
Le modes i, ii, iii, v, vi 204.8, 192.8, 202.9,6814, 156.5 156.5 mm T25:7
Mp =Leff stketk epy /4 156.5¢12.712.7+275.0/4 B3 kN.mm
Pr model=4+Mp /m 41735.1/32.59 213.0 kN Eq2.1
Pr mode2=(2-Mp +neNb+Pt *)/(m+n) (2+1735.1 + 4020437.2)/(32.59 + 40.74) 199.8 kN
Eq2.2 Pr =min(Pr model,2,3) min(213.0, 199.8,.2y74 199.8 kN
Column Web Tension row 1 only
Lt =min(0.87+g,L1 )+min(0.87+g,L2 ) min(0.87+900.8) + min(0.8790, 56.4) 106.4 mm
fig 2.17 Pt =Lt «tc *Pyc 106.4+8.5275 248.7 kN
Eq 2.4
End Plate row 1 only
Le modes i, ii, iii, v, vi 225.9, 218.8, 225.9,918, 166.5 166.5 mm T25:7
Mp =Leff stketk epy /4 166.5¢20.0220.0+265.0/4 T KN.mm
Pr model=4-Mp /m 44411.7/35.95 490.9 kKN Eq21
Pr mode2=(2-Mp +neNb+Pt *)/(m+n) (2+4411.7 + 44D437.2)/(35.95 + 44.94) 261.5 kN
Eq2.2 Pr =min(Pr model,2,3) min(490.9, 261.5,.2)74 261.5 kN
Potential resistance of Bolt Row 1 Pri 199.8 kN
Mode 2
BOLT ROW 2
Column Flange row 2 only
Le modes i, ii, iii 204.8,192.8, 204.4 204.4 mm 292
Mp =Leff stketk *py /4 204.4¢12.7¢12.7+275.0/4 226 kN.mm
Pr model=4Mp /m 42266.0/32.59 278.1 kN Eq21
Pr mode2=(2-Mp +neNb+Pt *)/(m+n) (202266.0 + 4020437.2)/(32.59 + 40.74) 214.2 kN
Eq2.2 Pr =min(Pr model,2,3) min(278.1, 214.2,.2y74 214.2 kN
Column Web Tension row 2 only
Lt =min(0.87+g,L1 )+min(0.87+g,L2 ) min(0.87+903.8) + min(0.8790, 77.9) 131.5 mm
fig 2.17 Lt enhanced¥Lt sLt +LseLs)  V(131.5¢131.5 + 428.0+428.0) 447.8 mm
fig 2.33 Pt =Lt «tc *Pyc 447.848.5¢275 1046.6 kN
Eq2.4
End Plate row 2 only
Le modes i, ii, iii 225.9, 218.8, 225.9 225.9 mm 2592
Mp =Leff stketk *py /4 225.9¢20.0+20.0+265.0/4 598 kN.mm
Pr model=4+Mp /m 4+5985.8/35.95 666.0 kN Eq2.1
Pr mode2=(2¢Mp +neNbePt ')/(m+n) (2¢5985.8 + 44B437.2)/(35.95 + 44.94) 300.4 kN
Eq2.2 Pr =min(Pr model,2,3) min(666.0, 300.4,.2)74 274.4 kN
Beam Web Tension row 2 only
Lt =min(0.87+g,L1 )+min(0.87+g,L2 ) min(0.87+903.8) + min(0.8790, 77.9) 131.5 mm
fig 2.17 Lt enhanced¥Lt sLt +LseLs)  V(131.5¢131.5 + 284.0+284.0) 313.0 mm
fig 2.33 Pt=LtetbePyb 313.0+8.5275 731.6 kN
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Eq2.4 Potential resistance of Bolt Row 2 Pr2 21N
Mode 2
BOLT ROW 3
Column Flange row 3 only
Le modes i, ii, iii 204.8,192.8, 204.8 204.8 mm 2892
Mp =Leff stketk spy /4 204.812.712.7275.0/4 28 KN.mm
Pr model=4+Mp /m 4+2270.6/32.59 278.7 kN Eq2.1
Pr mode2=(2sMp +neNb+Pt ')/(m+n) (2¢2270.6 + 462+437.2)/(32.59 + 40.74) 214.4 kN
Eq2.2 Pr =min(Pr model,2,3) min(278.7, 214.4,.2y4 214.4 kN
Column Web Tension row 3 only
Lt =min(0.87+g,L1 )+min(0.87+g,L2 ) min(0.87+907.B) + min(0.8790, 50.0) 127.9 mm
fig 2.17 Pt =Lt «tc *Pyc 127.98.5¢275 299.1 kN
Eq2.4
End Plate row 3 only
Le modes i, ii 225.9, 218.8 218.8 mm T25:1
Mp =Leff stketk epy /4 218.8+20.0+20.0265.0/4 2 kN.mm
Pr model=4«Mp /m 4+5798.2/35.95 645.1 kN Eq2.1
Pr mode2=(2sMp +neNb+Pt ')/(m+n) (2¢5798.2 + 44B437.2)/(35.95 + 44.94) 295.8 kN
Eq2.2 Pr =min(Pr model,2,3) min(645.1, 295.8,.2)/4 274.4 kN
Beam Web Tension row 3 only
Lt=g/2¢1.73¢2 90/2x1.73x2 155.9 mm fig 2.17
Pt=LtstbePyb 155.98.5275 364.4 kN Eq 2.4
Column Flange rows 2 to 3 combined
Leff=Lel+P+Le2 108.4 + 100.0 + 108.4 316.7 mm
Mp =Leff stketk epy /4 316.7¢12.7+12.7-275.0/4 352 kN.mm T26:4&4
Pr model=4«Mp /m 4+3512.2/32.59 431.1 kN Eq2.1
Pr mode2=(2sMp +neNb+Pt ')/(m+n) (2¢3512.2 + 464A437.2)/(32.59 + 40.74) 400.7 kN
Eq2.2 Pr =min(Pr model,2,3) min(431.1, 400.7,.8%18 400.7 kKN
Pr net=Pr-Pr2,2 400.7 - 214.2 186.4 kN
Column Web Tension rows 2 to 3 combined
Lt =min(.87+g,|1 )+min(.87+g,I12 )+P min(0.87+903.8) + min(0.87+90, 50.0) + 100 203.6 mm
Lt enhanced¥(Lt sLt +LssLs)  (203.6¢203.6 + 428.0+428.0) 474.0 mm
fig 2.33 Pt=LtstcePyc 474.0+8.54275 1107.9 kN
Eq2.4 Pt net=Pt-Pr2,2 1107.9 - 214.2 893.6 kif!
End-Plate rows 2 to 3 combined
Leff=Lel+P+Le2 116.5 + 100.0 + 109.4 325.9 mm
Mp =Leff stketk epy /4 325.9¢20.0920.0265.0/4 858 kN.mm T26:4&1
Pr model=4+Mp /m 4+8635.8/35.95 960.9 kN Eq2.1
Pr mode2=(2¢Mp +neNbePt ')/(m+n) (2+8635.8 + 448437.2)/(35.95 + 44.94) 518.4 kN
Eq2.2 Pr =min(Pr model,2,3) min(960.9, 518.4,.8%8 518.4 kN
Pr net=Pr-Pr2,2 518.4-214.2 304.2 kN
Beam Web Tension rows 2 to 3 combined
Lt =min(.87+g,I1 )+min(.87+g,I12 )+P min(0.87+903.8) + min(0.8790, 77.9) + 100 231.5 mm
Lt enhanced¥(Lt sLt +LssLs)  (231.5¢231.5 + 284.0284.0) 366.4 mm
fig 2.33 Pt=LtstbePyb 366.4+8.5¢275 856.5 kN
Eq2.4 Pt net=Pt-Pr2,2 856.5 - 214.2 642.3 kN
Potential resistance of Bolt Row 3 Pr3 186.4 kN
Mode 2
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BOLT ROW 4
Column Flange row 4 only
Le modes i, ii, iii 204.8,192.8, 204.8 204.8 mm 2892
Mp =Leff stketk py /4 204.812.712.7275.0/4 28 KN.mm
Pr model=4+Mp /m 4+2270.6/32.59 278.7 kN Eq2.1
Pr mode2=(2sMp +neNb+Pt ')/(m+n) (2¢2270.6 + 462+437.2)/(32.59 + 40.74) 214.4 kN
Eq2.2 Pr =min(Pr model,2,3) min(278.7, 214.4,.2y4 214.4 kN
Column Web Tension row 4 only
Lt =min(0.87+g,L1 )+min(0.87+g,L2 ) min(0.87+900.B) + min(0.8790, 77.9) 127.9 mm
fig 2.17
Lt enhanced¥(Lt sLt +Ls sLs) V(127.9¢127.9 + 165.0+165.0) 208.8 mm fig 2.33
Pt =Lt «tc *Pyc 208.8+8.5¢275 488.1 kN Eq 2.4
End Plate row 4 only
Le modes i, ii 225.9, 218.8 218.8 mm T25:1
Mp =Leff stketk epy /4 218.8+20.0+20.0265.0/4 2 kN.mm
Pr model=4«Mp /m 4+5798.2/35.95 645.1 kN Eq2.1
Pr mode2=(2sMp +neNb+Pt ')/(m+n) (2¢5798.2 + 44B437.2)/(35.95 + 44.94) 295.8 kN
Eq2.2 Pr =min(Pr model,2,3) min(645.1, 295.8,.2)/4 274.4 kN
Beam Web Tension row 4 only
Lt=g/2¢1.73¢2 90/2x1.73x2 155.9 mm fig 2.17
Pt=LtstbePyb 155.9¢8.5275 364.4 kN Eq 2.4
End-Plate rows 3 to 4 combined
Leff=Lel+P+Le2 109.4 + 100.0 + 109.4 318.8 mm
Mp =Leff stketk epy /4 318.8+20.0+20.0265.0/4 &2 kN.mm T26:1&1
Pr model=4«Mp /m 4+8448.2/35.95 940.0 kN Eq2.1
Pr mode2=(2sMp +neNb+Pt ')/(m+n) (2+8448.2 + 448437.2)/(35.95 + 44.94) 513.8 kN
Eq2.2 Pr =min(Pr model,2,3) min(940.0, 513.8,.8418 513.8 kN
Pr net=Pr-Pr3,3 513.8 - 186.4 327.3 kN
Beam Web Tension rows 3to 4 combined
Lt=1.73+g+P 1.73+90 + 100 255.9 mm
Pt=LtstbePyb 255.9¢8.5¢275 598.1 kN Eq2.4
Pt net=Pt-Pr3,3 598.1 - 186.4 411.7 kN
End-Plate rows 2 to 4 combined
Leff=Lel+P+Le2 116.5 + 200.0 + 109.4 425.9 mm
Mp =Leff stketk *py /4 425.9+20.020.0+265.0/4 B8 KN.mm T26:4&1
Pr model=4+Mp /m 4+11285.8/35.95 1255.7 kN Eq2.L
Pr mode2=(2¢Mp +neNbePt ')/(m+n) (2¢11285.8 + 446»137.2)/(35.95 + 44.94) 736.4 kN
Eq2.2 Pr =min(Pr model,2,3) min(1255.7, 736.8.3p 736.4 kN
Pr net=Pr-Pr3,2 736.4 - 400.7 335.7 kN
Beam Web Tension rows 2 to 4 combined
Lt =min(.87+g,I1 )+min(.87+g,I12 )+P min(0.87+903.8) + min(0.87+90, 77.9) + 200 331.5mm
Lt enhanced¥(Lt sLt +LssLs)  V(331.5¢331.5 + 284.0+284.0) 436.6 mm
fig 2.33 Pt=LtetbePyb 436.6+8.5¢275 1020.4 kN
Eq2.4 Pt net=Pt-Pr3,2 1020.4 - 400.7 619.8 kijl
Potential resistance of Bolt Row 4 Pr4 214.4 kN
Mode 2
Potential Tension Capacity
Sigma Pri 199.8 + 214.2 + 186.4 + 214.4 kN 8148 k OK
Step 2 & 6A: Compression Zone
Web Bearing
n =min(5,2+0.6Be /K) min(5, 2 + 0.6+255.0/22.9) .00
Web Bearing Pbw =(b1 +nek)etsPyb (60.2 + 5.0228B%275 408.4 kN
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Stiff Bearing Ps =2(L-snipe)stsePyb 2(90.0 -<1@p275 440.0 kN
Bearing Cap=Pbw +Ps 408.4 + 440.0 848.4 kN
Web Buckling
Px mod=min(1,(ae+0.7+d)/(1.4+d))min(1,(281.9.7-@28.0)/(1.4+428.0)) 0.970
Px =Pbw *mod«25t/\((b1 +nek)d) 408.4+0.97x25x1.00+8\(60.2+522.9)x428.0) 308.0 kN
AS =2eLS ets +LW otw 249010 + 255¢8.5 3968 mm3

(255 - 10)+8.53)/12 12538 mrf
12538 + 10(2+90.03)/12 5594063 m

Ryy=\(lyy /As ) (5594063/3968) 37.55 mm
A=0.7(D-2+T)/Ryy 0.7(453.4 - 212.7)/37.55 7.98
Px =Pc *As 27593967 .5(table 24 c) 1091.1 kN
Beam Compression
Beam Compression Zone Flange in Compression idtili40% OverStressing
Total Area Flange 189.9¢12.7 24.1 cm?
Pcbeam 24.1+2751.40 928.5 kN Eq 2.9
Step 3: Column Web Shear
Pv web=0.6+pyc *Av 0.6275(8.5+453.4) 635.9 kN EH0
Potential Compression Capacity
Pcmin Min(848.4, 1091.1, 928.5) 848.4 kN OK
Step 4: Moment Capacity
Fc =Min(Pri +N, Pc) min(814.8 + -249.1,848.4) BEN
Fri =Fc -Axial 565.8 - -249.1 814.8 kN
Shear Limit Fri=Min(Fri , Fq) min(814.8,635.9) B3 kN
P3=Pri -Fri 814.8 - 635.9 178.9 kN
Final Bolt Forces and Moment Capacities
Bolt row 4: Mc4 =(Pr4 -B)sh4 214.4-178.9 = 35.4+633.7 22.5 kN.m
Bolt row 3 Mc3 =Pr3 +h3 186.4733.7 136.8 kN.m
Bolt row 2 Mc2 =Pr2 +h2 214.2+833.7 178.6 kN.m
Bolt row 1 Mc1 =Prl +h1 199.84943.7 188.5 kN.m
Mc 526.4 kN.m
Mm =M-N<Hn 330.0 - -249.1+663.5 495.2 KN.m OK
Tension Bolts Only the first 3 rows are requireddsist the applied moment
The remaining rows shall be considered to begfatte shear zone.
Mc' for 3 rows 188.5,178.6,136.8  503.9 kN.m
Ft for 3 rows 199.8, 214.2,186.4 600.5 kN
Ft design=Ft sMapp/Mc' 600.5495.2/503.9 590.1 kN
Step 5: Shear Bolts
Bolt Shear Capacity BSC=91.875, tg=32.7 91.9 kN
Bearing Capacity-End Plate pb=460, edge=39.0, @tk2@0, kbs=1.00 179.4 kN
Bearing Capacity-Column Flange pb=460, edge=83+20, tk=12.7, kbs=1.00 116.8 kN
Bearing Capacity-Bolts pb=1000, @=20, tk=12.7 PaaN
Pss=Min(bearing...,shear) Min(179.4, 116.8, 252109) 91.9 kN
Pts Min(bearing...,0.4+shear) Min(179.4, 116.84.2536.8) 36.8 kN
V=NsePss+NtePts 10+91.9 + 6+36.8 1139 kN OK
Combined Tension & Shear
Ftave =F/n 249/14 17.8 kN
Fs=Pse(1.4-Ft/Pt) 91.9+(14- 17.8/ 137.2) 1.9%N
V=NsePss+NtePts 2¢91.9 + 14.91.9 1470 kN OK
Step 6C: Column Tension Stiffeners
Stiffener at Bolt Row 1
Asn =2¢Bsn ets 2(90 - 10)+10 1600 mm?
Lt =Lu+P+LI 50.0 + 110 + 50.0 210.0 mm
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Tension Asn req =(Fu +F| )/pyt -Lt «t (199.8 + 221275 - 210.09 0.0 mm2
OK F1 =Fueml/(m1 +m2u) 199.8¢32.6/(32.6 + 46.6) 82.2 kN
F2 =Fl em1 /(m1 +m2l) 214.232.6/(32.6 + 43.8) 1.8kN
Bending Asn req =(F1 +F2 )/py (82.2 +91.4)/275 318 mm?2
OK Bending fm =3¢F/2¢la /(LS sLs ots)  3+173.6/R+8/(428+428+10) 5.8 N/mm?2
OK Shear fv =F/2/(Ls -snipe)/ts 173.6/2/(428 -/10)  20.8 N/mm?
pv =0.6+py 0.6275.0 165.0 N/mm?
OK Weld Tension fs =F/2/1t /( 2¢0.7<leg) 173.€20 - 10)/( 20.7+6) 129.2 N/mm?
OK
Stiffener at Bolt Row 3
Asn =2¢Bsn ets 2(90 - 10)+10 1600 mmz?
Lt =Lu+P+LI 50.0 + 100 + 50.0 200.0 mm
Tension Asn req =(Fu +FI )/pyt -Lt «t (186.4 + 8B275 - 200.0-9 0.0 mm?
OK F1 =Fue*ml/(ml+m2u) 186.432.6/(32.6 + 40.2) 83.5kN
F2 =Fl em1 /(m1 +m2l) 35.4¢32.6/(32.6 + 40.2) A EN
Bending Asn req =(F1 +F2 )/py (83.5 + 15.9)/275 612 mm?2
OK Bending fm =3¢F/2¢la /(Ls sLs ¢ts)  3¢99.3/2+8({165°16510) 22.3 N/mm?
OK Shear fv =F/2/(Ls -snipe)/ts 99.3/2/(165 - 10)/ 32.0 N/mm?2
pv =0.6+py 0.6275.0 165.0 N/mm?
OK Weld Tension fs =F/2/I t /( 2¢0.7+leg)  99.3&(- 10)/( 2+0.7+6)  73.9 N/mm?
OK
Step 6C: Beam Tension Stiffeners
Stiffener at Bolt Row 5
Asn =2¢Bsn ets 2(90 - 10)+13 2032 mmz
Lt =Lu+P+LlI 50.0 + 260 + 50.0 360.0 mm
Tension Asn req =(Fu +F| )/pyt -Lt «t (0.0 + 05 - 360.0+9 0.0 mm2
OK F1 =Fueml/(m1 +m2u) 0.0+36.0/(36.0 + 82.8) .0 N
F2 =Fl em1 /(m1 +m2l) 0.036.0/(36.0 + 154.9) 08N
Bending Asn req =(F1 +F2 )/py (0.0 + 0.0)/275 10ud2
OK Bending fm =3¢F/2¢la /(LS °Ls *ts) 3¢0.0/2+8((165°165+13) 0.0 N/mm?2
OK
Shear fv =F/2/(Ls -snipe)/ts 0.0/2/(165 - 10)/13 .0 R/mm2
pv =0.6<py 0.6+275.0 165.0 N/mm2 OK
Weld Tension fs =F/2/I t /( 2¢0.7-leq) 0.0/2/(9006)/( 2¢0.7+6) 0.0 N/mmg2
OK
Extended End-plate Stiffener
Asn =Bsn ets 100-10 1000 mm?
Fapp =Fu em1 /(m1 +m2) 199.8+43.6/(43.6 + 35.2) 10.5 kN
Tension Asn req=Fapp /pyt 110.5/275 401.9 mm? OK
Bending fs =3¢Fela /(LS eLs ts) 3¢110.5¢50.0%3665+10) 60.9 N/mm?2 OK
Shear fv =F/(Ls -snipe)/ts 110.5/(165 - 10)/10 3M/mm?
pv =0.6<py 0.6+275.0 165.0 N/mm2 OK
Weld Tension fs =F/It /(2¢0.7+leg) 110.5/100/(Z«®) <= 275 131.6 N/mm2 OK
Weld Bending fmw =fm sts /(2+0.7leg)60.9+10/(2#06) <= 275 72.5 N/mm?2 OK
Weld Shear fvw =fv sts /(2¢0.7¢leg) 71.3°10/(20.7¢6)  84.9 N/mm?2
OK
Steps 7& 8: Welds
Flange Tension Weld
Fapp =min(BT+Py, Ft design) Min(189.912.7-27904) 590.1 kN
FwCap =2¢0.7¢ts sL*Pyw 2¢0.7+11+(189.9 - 28)275 736.5 OK
Flange Compression Weld
Direct Bearing assumed. No check required
Web Welds in Tension Zone
Lwt=L-proj-T-root+1.73g/2 260 - 100 - 12.8 - 10+21.73 90/2 214.9 mm
Load per row
Rowl =K1 *Fr1 0+200 0.0 kN
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Row2 =K2 ¢Fr2 (41/(36 + 41))+214 113.9 kN
Row3 =K3 ¢Fr3 1186 186.4 kN
Total Load Ft 0.0, 113.9, 186.4 300.3 kN
FwCap =2¢0.7-tseLwtePyw 2¢0.7+69214.9275 496.3 OK
Web Welds in Shear Zone
Lws=D-Tb-rb -Th -rh-Lwt 900.0-12.8-10.2-13.80.2 - 215 639.4 mm
FwCap =2¢0.7tseLwsPyw 2¢0.7262639.4+220 11816 k OK
Haunch Welds
Mh= min(Mappeaves ,Mcrafter) min(330.0, 404.5) 0.8BKN.m
Method Force is resisted by both the Web WeldtaadEnd Weld
Each area must resist at least 1/4 of total load
Applied Force Fh =Mh /(D-T) 330.0/(453.4 - 12.7) 4878 kN

Mh is the maximum end of haunch moment fromaadding cases
Haunch Web Weld

Lw =(HI -Dc /2-Tep )/Cos(heta) (2000 - 453.4/2 - 20)/Co0s(10.0) 1724.4 mm
Lw =Lw -tw -(T+twl )/Sin(Thetal) 1724.4 - 6 -(I2+ 6)/Sin(13.1)= 1724.4-6-82.3 1636.1 mm
WebCap =2¢0.7¢t(Lw -2t)sPyw 2¢0.7+6(1636.1 - p#20 3001.3 kN
t=tw «Cos((90-ThetaH1)/2) 6°C0s((90-13.1)/2) hinh
WebCap >=Fh /4 3001.3 >= 748.8/4 187.2 kN
OK
Haunch End Weld
EndCap =t(B-2ew)*Pyw 5(189.9 - 2+0)275 229.9 kN
EndCap >=Fh /4 229.9 >= 748.8/4 187.2 kN OH
Total Capacity=WebCap +EndCap 3001.3 + 229.9 3231.2 kN OK
OK
OK
Compression Stiffener Web Weld
Fapp =Ft +N 590.1 + -249.1 341.1 kN
FwCap =2¢2¢0.7¢ts (D-2(T+r))*Pyw 202¢0.7+6(453.2(12.7 + 10.2))+220 1506.5 kN
OK
Step 8: End of Haunch Compression Zone
Force Applied
From Haunch Weld design Proportioning applied IBacbetween haunch Web and End welds
Fend =Fh «Endcap /(Endcap +Webcap )748.8.2229/9 + 3001.3) 53.3 kN
Fend =Max(Fend ,Fh /4) max(53.3, 748.8/4) 18N2 k
FCapp =Fend *Tan(ThetaH1) 187.2°Tan(13.1) 43.7k
Web Bearing
n =min(5,2+0.6Be /K) min(5, 2 + 0.6+999.0/22.9) .00
Web Bearing Pbw =(b1 +nek)-tsPyb (6.0 + 5.0022.9)+8.5275 281.7 kN
OK
Web Buckling
Px mod=min(1,(ae+0.7+d)/(1.4+d))min(1,(1002.0.%+428.0)/(1.4+428.0)) 1.000
Px =Pbw emod«25t/~N((b1 +n<k)d) 281.7¢1.00x25x1.00+8:§(6.0+5+22.9)x428.0) 263.6 kN
OK

Beam to Column Flange End-Plated Connection

LoADING CASE 02
Basic Data

Applied Forces at Column/Right Rafter Interface
Right Rafter Forces M, Fvr, Fr -330.0 kKNm, +30KN) -200.0 kN

Resultant Forces M, Fv, F -330.0 kNm, +260.7 K49.1 kN
Load directions Bottom of Joint in Tension, Raftesving Down and in Tension.
Design to BS 5950-1: 2000 and the SCI Green Book:

Joints in Steel Construction : Moment Connecti®@GI-P-207/95
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Rafter Capacities Mc, Fvc, Fc 1046.2 kKN.m, 1263 3395.2 kN Mc = 1046.2 KN.m

Summary of Results (Unity Ratios)
Tensile Capacity 0.33
Moment Capacity 435.7 kNm (for 4 rows of bolts)qdified Applied Moment Mm=365.0 kNm) 0.84

Moment Capacity 399.3 kNm (for the 3 rows of bo#tquired in the tension zone) 0.91
Shear Capacity 0.23
Shear Capacity (Fv & T) 0.18
Column Tension Stiffener at row 0 0.00, 0.16, @05, 0.24 0.24
Column Tension Stiffener at row 5 0.00, 0.00, 0@00, 0.00 0.00
Beam Tension Stiffener atrow 3 0.00, 0.10, 000@9, 0.19 0.19
Flange Welds 0.74 0.74
Web Welds 0.56, 0.27 0.56
Haunch Welds 0.06, 0.81, 0.23 0.81
Column Compression stiff Web Weld 0.16
OK Beam compression stiffener
OK
Step 1: Tension Zone
Basics
Beam bp, g,t, Sww, m, e, n 210.0, 90, 8.5608)0,360.0, 44.9
ColumnB, g, t,r,m, e, n 189.9, 90, 8.5, 1026350.0, 40.7
Bolt Capacity Pt Table 2.1 and Appendix IV 13K
Pr mode3=NbePt " 20137.2 2744 kN
Plastic distribution Limit
Tc < @/1.99(Uf /Pyc ) 12.7 < 20/1.94785.0/275) 12.7<=18.0
Tp < @/1.94(Uf /Pyp ) 20.0 < 20/1.9K785.0/265) 20.0>18.3

Classification Plastic Deformation occurs. UsesBdadistribution
BOLT ROW 1
Column Flange row 1 only
Le modes i, i, iii 204.8,192.8, 197.1 194.9 mm
Mp =Leff stketk spy /4 194.9¢12.712.7-275.0/4 21.6 kN.mm
Pr model=4+Mp /m 4¢2161.6/32.59 265.3 kN

Pr mode2=(2¢Mp +neNbePt ')/(m+n)
Eq2.2 Pr =min(Pr model,2,3)

(22161.6 + 462+437.2)/(32.59 + 40.74)
min(265.3, 211.4,2y4

Column Web Tension row 1 only

Lt =min(0.87+g,L1 )+min(0.87+g,L2 ) min(0.87+908.8) + min(0.8790, 77.9)

fig 2.17 Lt enhanced¥|Lt sLt +LseLs)  V(146.04146.0 + 428.0+428.0)
fig 2.33 Pt =Lt tc *Pyc 452.28.5¢275
Eq2.4

End Plate row 1 only
Le modes i, ii, iii 225.9, 218.8, 225.0 221.9 mm
Mp =Leff stketk *py /4 221.9+20.0+20.0+265.0/4 BR7 kN.mm
Pr model=4+Mp /m 4+5879.7/35.95 654.2 kN

Pr mode2=(2¢Mp +neNbePt ')/(m+n)
Eq2.2 Pr =min(Pr model,2,3)

(2+5879.7 + 44D437.2)/(35.95 + 44.94)
min(654.2, 297.8,.2y4

Beam Web Tension row 1 only

Lt =min(0.87+g,L1 )+min(0.87+g,L2 ) min(0.87+906.6) + min(0.8790, 77.9)

fig 2.17 Lt enhanced¥|Lt sLt +LseLs)  V(144.7144.7 + 284.0+284.0)
fig 2.33

Pt=LtstbePyb 318.78.5¢275 745.0 kN
Potential resistance of Bolt Row 1 Prl 211.4 kN

OK

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
0.16
0.98

Eq 2.3

Plastic
Elastic
Eq 2.5;2.6

254

Eq2.1
211.4 kN
211.4 kN

146.0 mm
452.2 mm
1057.1 kN

253
Eq2.1

297.8 kN
274.4 kN

144.7 mm
318.7 mm

Eq2.4
Mode 2
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BOLT ROW 2
Column Flange row 2 only
Le modes i, ii 204.8,192.8 192.8 mm T2.5:1
Mp =Leff stketk py /4 192.8¢12.7+12.7+275.0/4 Z18 KN.mm
Pr model=4+Mp /m 4+2137.9/32.59 262.4 kN Eq2.1
Pr mode2=(2sMp +neNb+Pt ')/(m+n) (202137.9 + 462+437.2)/(32.59 + 40.74) 210.8 kN
Eq2.2 Pr =min(Pr model,2,3) min(262.4, 210.8,.2)74 210.8 kN
Column Web Tension row 2 only
Lt=g/2¢1.732 90/2x1.73x2 155.9 mm fig 2.17
Pt =Lt «tc *Pyc 155.98.5275 364.4 kN Eq 2.4
End Plate row 2 only
Le modes i, ii 225.9,218.8 218.8 mm T2.5:1
Mp =Leff stketk epy /4 218.8+20.0+20.0265.0/4 2 kN.mm
Pr model=4«Mp /m 4+5798.2/35.95 645.1 kN Eq2.1
Pr mode2=(2sMp +neNb+Pt ')/(m+n) (2¢5798.2 + 44B437.2)/(35.95 + 44.94) 295.8 kN
Eq2.2 Pr =min(Pr model,2,3) min(645.1, 295.8,.2)/4 274.4 kN
Beam Web Tension row 2 only
Lt=g/2¢1.732 90/2x1.73x2 155.9 mm fig 2.17
Pt=LtstbePyb 155.9¢8.5275 364.4 kN Eq 2.4
Column Flange rows 1 to 2 combined
Leff=Lel+P+Le2 98.5 + 100.0 + 96.4 294.9 mm
Mp =Leff stketk epy /4 294.9¢12.7+12.7+275.0/4 328 kN.mm T26:6&1
Pr model=4«Mp /m 4+3270.5/32.59 401.4 kN Eq2.1
Pr mode2=(2sMp +neNb+Pt ')/(m+n) (2¢3270.5 + 404A437.2)/(32.59 + 40.74) 394.1 kN
Eq2.2 Pr =min(Pr model,2,3) min(401.4, 394.1,.8%18 394.1 kN
Pr net=Pr-Pr1,1 394.1-211.4 182.7 kN
Column Web Tension rows 1to 2 combined
Lt =min(.87+g,I1 )+min(.87+g,I12 )+P min(0.87+908.8) + min(0.8790, 77.9) + 100 246.0 mm
Lt enhanced¥(Lt sLt +LssLs)  (246.0¢246.0 + 428.0428.0) 493.7 mm
fig 2.33 Pt=LtetcePyc 493.7+8.5¢275 1154.0 kN
Eq2.4 Pt net=Pt-Pr1,1 1154.0 - 211.4 942.6 kN
End-Plate rows 1to 2 combined
Leff=Lel+P+Le2 112.5 + 100.0 + 109.4 321.9 mm
Mp =Leff stketk epy /4 321.9¢20.0+20.0265.0/4 852 kN.mm T26:3&1
Pr model=4+Mp /m 4+8529.7/35.95 949.1 kN Eq2.1
Pr mode2=(2¢Mp +neNbePt ')/(m+n) (2¢8529.7 + 448437.2)/(35.95 + 44.94) 515.8 kN
Eq2.2 Pr =min(Pr model,2,3) min(949.1, 515.8,.8%8 515.8 kN
Pr net=Pr-Pr1,1 515.8-211.4 304.4 kN
Beam Web Tension rows 1to 2 combined
Lt =min(.87+g,I1 )+min(.87+g,I12 )+P min(0.87+906.6) + min(0.8790, 77.9) + 100 244.7 mm
Lt enhanced¥(Lt Lt +LssLs)  (244.7+244.7 + 284.0284.0) 374.9 mm
fig 2.33 Pt=LtetbePyb 374.9+8.5¢275 876.3 kN
Eq2.4 Pt net=Pt-Pr1,1 876.3-211.4 664.9 kN
Potential resistance of Bolt Row 2 Pr2 182.7 kN
Mode 2
BOLT ROW 3
Column Flange row 3 only
Le modes i, ii 204.8, 192.8 192.8 mm T25:1
Mp =Leff stketk py /4 192.8¢12.7+12.7+275.0/4 Z19 KN.mm
Pr model=4+Mp /m 442137.9/32.59 262.4 kN Eq2.1
Pr mode2=(2sMp +neNb+Pt ')/(m+n) (202137.9 + 462+437.2)/(32.59 + 40.74) 210.8 kN
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Eq2.2 Pr =min(Pr model,2,3) min(262.4, 210.8,.2)74 210.8 kN
Column Web Tension row 3 only
Lt=g/2¢1.732 90/2x1.73x2 155.9 mm fig 2.17
Pt =Lt «tc *Pyc 155.9¢8.5275 364.4 kN Eq 2.4
End Plate row 3 only
Le modes i, ii, ii 2259, 218.8, 217.3 218.8 mm 2592
Mp =Leff stketk epy /4 218.8¢20.0+20.0265.0/4 2 kN.mm
Pr model=4+Mp /m 4+5798.2/35.95 645.1 kN Eq2.1
Pr mode2=(2¢Mp +neNbePt ')/(m+n) (2¢5798.2 + 44B437.2)/(35.95 + 44.94) 295.8 kN
Eq2.2 Pr =min(Pr model,2,3) min(645.1, 295.8,.2)/4 274.4 kN
Beam Web Tension row 3 only
Lt=g/2¢1.732 90/2x1.73x2 155.9 mm fig 2.17
Pt=LtstbePyb 155.98.5275 364.4 kN Eq 2.4
Column Flange rows 2 to 3 combined
Leff=Lel+P+Le2 96.4 + 100.0 + 96.4 292.8 mm
Mp =Leff stketk *py /4 292.8¢12.7+12.7275.0/4 324 kN.mm T26:1&1
Pr model=4«Mp /m 4+3246.7/32.59 398.5 kN Eq2.1
Pr mode2=(2sMp +neNb+Pt ')/(m+n) (2¢3246.7 + 464A437.2)/(32.59 + 40.74) 393.4 kN
Eq2.2 Pr =min(Pr model,2,3) min(398.5, 393.4,.8418 393.4 kN
Pr net=Pr-Pr2,2 393.4-182.7 210.8 kN
Column Web Tension rows 2 to 3 combined
Lt=1.73-g+P 1.7390 + 100 255.9 mm
Pt=LtstcePyc 255.9¢8.5¢275 598.1 kN Eq2.4
Pt net=Pt-Pr2,2 598.1 -182.7 415.4 kN
Column Flange rows 1 to 3 combined
Leff=Lel+P+Le2 98.5 + 200.0 + 96.4 394.9 mm
Mp =Leff stketk epy /4 394.9¢12.7+12.7-275.0/4 4R3 kKN.mm T26:6&1
Pr model=4+Mp /m 4¢4379.3/32.59 537.5 kN Eq2.1
Pr mode2=(2¢Mp +neNbePt ')/(m+n) (244379.3 + 466,437.2)/(32.59 + 40.74) 576.8 kN
Eq2.2 Pr =min(Pr model,2,3) min(537.5, 576.8,.8P3 537.5 kN
Pr net=Pr-Pr2,1 537.5-394.1 143.4 kN
Column Web Tension rows 1to 3 combined
Lt =min(.87+g,I1 )+min(.87+g,I12 )+P min(0.87+908.8) + min(0.8790, 77.9) + 200 346.0 mm
Lt enhanced¥(Lt sLt +LssLs)  (346.0+346.0 + 428.0+428.0) 550.4 mm
fig 2.33 Pt=LtetcePyc 550.48.5¢275 1286.5 kN
Eq2.4 Pt net=Pt-Pr2,1 1286.5 - 394.1 892.4 kN
End-Plate rows 2 to 3 combined
Leff=Lel+P+Le2 109.4 + 100.0 + 109.4 318.8 mm
Mp =Leff stketk epy /4 318.8¢20.0+20.0265.0/4 &2 kN.mm T26:1&4
Pr model=4+Mp /m 4+8448.2/35.95 940.0 kN Eq2.1
Pr mode2=(2¢Mp +neNbePt ')/(m+n) (2+8448.2 + 448437.2)/(35.95 + 44.94) 513.8 kN
Eq2.2 Pr =min(Pr model,2,3) min(940.0, 513.8,.848 513.8 kN
Pr net=Pr-Pr2,2 513.8 - 182.7 331.1 kN
Beam Web Tension rows 2 to 3 combined
Lt=1.73+g+P 1.73+90 + 100 255.9 mm
Pt=LtetbePyb 255.9¢8.5¢275 598.1 kN Eq2.4
Pt net=Pt-Pr2,2 598.1 -182.7 415.4 kN
End-Plate rows 1 to 3 combined
Leff=Lel+P+Le2 112.5 + 200.0 + 109.4 421.9 mm
Mp =Leff stketk epy /4 421.9+20.0220.0+265.0/4 17 KN.mm T2.6:3&4
Pr model=4«Mp /m 4011179.7/35.95 1243.9 kN Eq 2.
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Pr mode2=(2¢Mp +neNbePt ')/(m+n) (2¢11179.7 + 446»137.2)/(35.95 + 44.94) 733.8 kN
Eq2.2 Pr =min(Pr model,2,3) min(1243.9, 733.8.3p 733.8 kN
Pr net=Pr-Pr2,1 733.8-394.1 339.7 kN
Beam Web Tension rows 1to 3 combined
Lt =min(.87+g,I1 )+min(.87+g,I12 )+P min(0.87+906.6) + min(0.8790, 77.9) + 200 344.7 mm
Lt enhanced¥(Lt Lt +LssLs)  (344.7+344.7 + 284.0284.0) 446.6 mm
fig 2.33 Pt=LtetbePyb 446.6+8.5¢275 1044.0 kN
Eq2.4 Pt net=Pt-Pr2,1 1044.0 - 394.1 649.9 kN
Potential resistance of Bolt Row 3 Pr3 143.4 kN
Mode 1
BOLT ROW 4
Column Flange row 4 only
Le modes i, ii 204.8, 192.8 192.8 mm T25:1
Mp =Leff stketk epy /4 192.8¢12.7+12.7275.0/4 218 kN.mm
Pr model=4«Mp /m 4+2137.9/32.59 262.4 kN Eq2.1
Pr mode2=(2sMp +neNb+Pt ')/(m+n) (2.2137.9 + 462#437.2)/(32.59 + 40.74) 210.8 kN
Eq2.2 Pr =min(Pr model,2,3) min(262.4, 210.8,.2y74 210.8 kN
Column Web Tension row 4 only
Lt=g/2¢1.732 90/2x1.73x2 155.9 mm fig 2.17
Pt =Lt «tc *Pyc 155.9¢8.5275 364.4 kN Eq 2.4
End Plate row 4 only
Le modes i, ii, ii 225.9, 218.8, 220.1 220.1 mm 252
Mp =Leff stketk epy /4 220.1+20.0+20.0265.0/4 BB8 kN.mm
Pr model=4«Mp /m 4+5832.8/35.95 649.0 kN Eq2.1
Pr mode2=(2sMp +neNb+Pt ')/(m+n) (2-5832.8 + 443437.2)/(35.95 + 44.94) 296.7 kN
Eq2.2 Pr =min(Pr model,2,3) min(649.0, 296.7,.2)/4 274.4 kN
Beam Web Tension row 4 only
Lt=g/2¢1.73¢2 90/2x1.73x2 155.9 mm fig 2.17
Lt enhanced¥(Lt sLt +Ls sLs) V(155.9¢155.9 + 284.0284.0) 324.0 mm fig 2.33
Pt=LtetbePyb 324.048.5275 757.3 kN Eq 2.4
Column Flange rows 3to 4 combined
Leff=Lel+P+Le2 96.4 + 260.0 + 96.4 452.8 mm
Mp =Leff stketk epy /4 452.8+12.7+12.7+275.0/4 509 kN.mm T26:1&1
Pr model=4+Mp /m 4+5020.9/32.59 616.3 kN Eq2.1
Pr mode2=(2¢Mp +neNbePt ')/(m+n) (2¢5020.9 + 404A437.2)/(32.59 + 40.74) 441.8 kN
Eq2.2 Pr =min(Pr model,2,3) min(616.3, 441.8,.8%8 441.8 kN
Pr net=Pr-Pr3,3 441.8 -143.4 298.4 kN
Column Web Tension rows 3to 4 combined
Lt=1.73+g+P 1.73+90 + 260 415.9 mm
Pt=LtetcePyc 415.9+8.5¢275 972.1 kN Eq2.4
Pt net=Pt-Pr3,3 972.1-143.4 828.7 kN
Column Flange rows 2 to 4 combined
Leff=Lel+P+Le2 96.4 + 360.0 + 96.4 552.8 mm
Mp =Leff stketk epy /4 552.8¢12.7¢12.7275.0/4 @L38 kN.mm T26:1&1
Pr model=4+Mp /m 4+6129.8/32.59 752.4 kN Eq2.1
Pr mode2=(2sMp +neNb+Pt ')/(m+n) (2°6129.8 + 466r437.2)/(32.59 + 40.74) 624.5 kN
Eq2.2 Pr =min(Pr model,2,3) min(752.4, 624.5,.8p3 624.5 kN
Pr net=Pr-Pr3,2 624.5 - 326.1 298.4 kN
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Column Web Tension rows 2 to 4 combined
Lt=1.73g+P 1.7390 + 360 515.9 mm
Pt=LtetcePyc 515.9¢8.5¢275 1205.9 kN Eq24
Pt net=Pt-Pr3,2 1205.9 - 326.1 879.8 kN
Column Flange rows 1 to 4 combined
Leff=Lel+P+Le2 98.5 +460.0 + 96.4 654.9 mm
Mp =Leff stketk *py /4 654.9¢12.7¢12.7+275.0/4 28kN.mm T26:6&1
Pr model=4+Mp /m 4+7262.4/32.59 891.4 kN Eq2.1
Pr mode2=(2-Mp +neNb+Pt *)/(m+n) (2+7262.4 + 4084.37.2)/(32.59 + 40.74) 807.9 kN
Eq2.2 Pr =min(Pr model,2,3) min(891.4, 807.9,716P 807.9 kN
Pr net=Pr-Pr3,1 807.9 - 537.5 270.4 kN
Column Web Tension rows 1 to 4 combined
Lt =min(.87+g,|1 )+min(.87+g,I12 )+P min(0.87+908.8) + min(0.8790, 77.9) + 460 606.0 mm
Lt enhanced¥(Lt sLt +LssLs)  V(606.0¢606.0 + 428.0+428.0) 741.9 mm
fig 2.33 Pt=LtstcePyc 741.9¢8.5¢275 1734.3 kN
Eq24 Pt net=Pt-Pr3,1 1734.3 - 537.5 1196.8 kiN
Potential resistance of Bolt Row 4 Pra 210.8 kN
Mode 2
Potential Tension Capacity
Sigma Pri 211.4 +182.7 + 143.4 + 210.8 kN 7483 k OK
Step 2 & 6A: Compression Zone
Web Bearing
n =min(5,2+0.6Be /K) min(5, 2 + 0.6+73.6/22.9) 9338
Web Bearing Pbw =(b1 +nek)etsPyb (65.6 + 3.9¢28B%H275 363.6 kN
Stiff Bearing Ps =2(L-snipe)stssPyb 2(90.0 -<1@p275 440.0 kN
Bearing Cap=Pbw +Ps 363.6 + 440.0 803.6 kNl
Web Buckling
Px mod=min(1,(ae+0.7+d)/(1.4+d))min(1,(106.4.7+828.0)/(1.4+428.0)) 0.678
Px =Pbw emod25t/N((b1 +nek)d) 363.60.68x25x1.00+8:%(65.6+3.9+22.9)x428.0) 202.9 kN
AS =2eLS ots +L W otw 2990010 + 233.9+8.5 3788 fm
lyy web =((Lw -ts )etw 3)/12 (233.9 - 10)+8.5%¢1 11459 mrh
lyy =lyy web+(ts (2¢Ls +ts )3)/12 11459 + 10(2+90.0%)/12 5592983 min
Ryy=\(lyy /As) (5592983/3788) 38.42 mm
1=0.7(D-2°T)/Ryy 0.7(453.4 - 2+12.7)/38.42 7.80
Px =Pc *As 275+3788.2(table 24 c) 1041.7 kN
Beam Compression
Beam Compression Zone Stiffener and Flange in Gession Utilising 20% OverStressing
Total Area Stiffener and Flange  10.0 x100.0 + 282.7 34.1 cm?
Pcbeam 34.12751.20 1125.9 kN Eq 2.9
Step 3: Column Web Shear
Pv web=0.6+pyc *Av 0.6+275(8.5+453.4) 635.9 kN EQ
Potential Compression Capacity
Pcmin Min(803.6, 1041.7, 1125.9) 803.6 kN OK
Step 4: Moment Capacity
Fc =Min(Pri +N, Pc) min(748.3 + -249.1,803.6) 4D8N
Fri =Fc -Axial 499.2 - -249.1 748.3 kN
Shear Limit Fri=Min(Fri , Fq) min(748.3,635.9) B3 kN
P3=Pri -Fri 748.3 - 635.9 112.4 kN
Final Bolt Forces and Moment Capacities
Bolt row 4: Mc4 =(Pr4 -P)* h4 210.8 - 112.4 = 98.4+370.2 36.4 KN.m
Bolt row 3 Mc3 =Pr3 ¢h3 143.4-630.2 90.4 kN.m
Bolt row 2 Mc2 =Pr2 «h2 182.7-730.2 133.4 kKN.m
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Bolt row 1 Mc1 =Prl +h1 211.4+830.2 175.5 kN.m
Mc 435.7 KN.m
Mm =M-N<Hn 330.0 - -249.1+140.4 365.0 KN.m OK
Tension Bolts Only the first 3 rows are requireddsist the applied moment
The remaining rows shall be considered to begfatte shear zone.
Mc' for 3 rows 175.5,133.4,90.4  399.3 kN.m
Ft for 3 rows 211.4,182.7,143.4 537.5 kN
Ft design=Ft +Mapp/Mc' 537.5+365.0/399.3 491.3 kN
Step 5: Shear Bolts
Bolt Shear Capacity BSC=91.875, tg=32.7 91.9 kN
Bearing Capacity-End Plate pb=460, edge=50.0, @tk2@0, kbs=1.00 184.0 kN
Bearing Capacity-Column Flange pb=460, edge=58-20, tk=12.7, kbs=1.00 116.8 kN
Bearing Capacity-Bolts pb=1000, ¥=20, tk=12.7 P3N
Pss=Min(bearing...,shear) Min(184.0, 116.8, 252109) 91.9 kN
Pts Min(bearing...,0.4+shear) Min(184.0, 116.84.2536.8) 36.8 kN
V=NsePss+NtsPts 10291.9 + 6+36.8 1139 kN OK
Combined Tension & Shear
Ftave =F/n 249/14 17.8 kN
Fs=Pse(1.4-Ft/Pt) 91.9+(14- 17.8/ 137.2) 1.9%N
V=NsePss+NtsPts 2¢91.9 + 14.91.9 1470 kN OK
Step 6C: Column Tension Stiffeners
Stiffener at Bolt Row 0
Asn =2¢Bsn ets 2(90 - 10)+10 1600 mm?
Lt =Lu+P+LI 0.0 + 100 + 50.0 150.0 mm
Tension Asn req =(Fu +Fl )/pyt -Lt «t (0.0 + 21¢2¥5 - 150.0+9 0.0 mm2
OK F1 =Fueml/(ml+m2u) 0.0+32.6/(32.6 + -9.8) .0 BN
F2 =Fl em1 /(m1 +m2l) 211.4+32.6/(32.6 + 63.3) 1.9kN
Bending Asn req =(F1 +F2 )/py (0.0 + 71.9)/275  126mm?2
OK Bending fm =3¢F/2¢la /(LS sLs ots)  3¢71.9/2:8(j428+428+10) 2.4 N/mmz2
OK Shear fv =F/2/(Ls -snipe)/ts 71.9/2/(428 - 10)/ 8.6 N/mmz?
pv =0.6+py 0.6+275.0 165.0 N/mm2
OK Weld Tension fs =F/2/It /( 2¢0.7+leg)  71.980(- 10)/( 2+0.7+6)  53.5 N/mm2
OK
Stiffener at Bolt Row 5
Asn =2¢Bsn sts 2(90 - 10)+10 1600 mm?
Lt =Lu+P+LI 50.0 + 100 + 50.0 200.0 mm
Tension Asn req =(Fu +F| )/pyt -Lt «t (0.0 + 05 - 200.0+9 0.0 mm2
OK F1 =Fue*ml/(ml+m2u) 0.0+32.6/(32.6 + 40.2) .0 N
F2 =Fl em1 /(m1 +m2l) 0.0+32.6/(32.6 + 40.2) an
Bending Asn req =(F1 +F2 )/py (0.0 + 0.0)/275 1Oud2
OK Bending fm =3¢F/2¢la /(LS °Ls ots) 3¢0.0/2+8((165°165+10) 0.0 N/mm?2
OK Shear fv =F/2/(Ls -snipe)/ts 0.0/2/(165 - 10)/1 0.0 N/mm?
pv =0.6+py 0.6275.0 165.0 N/mm?
OK Weld Tension fs =F/2/l t /( 2¢0.7+leg) 0.0/23(910)/( 20.7+6) 0.0 N/mm?2
OK
Step 6C: Beam Tension Stiffeners
Stiffener at Bolt Row 3
Asn =2¢Bsn ets 2(90 - 10)+13 2032 mmz
Lt =Lu+P+LlI 50.0 + 260 + 50.0 360.0 mm
Tension Asn req =(Fu +FI )/pyt -Lt «t (143.4 + 88275 - 360.0+9 0.0 mm?
OK F1 =Fue*ml/(ml+m2u) 143.436.0/(36.0 + 154.9  27.0 kN
F2 =Fl em1 /(m1 +m2l) 98.4+36.0/(36.0 + 82.8) 28N
Bending Asn req =(F1 +F2 )/py (27.0 + 29.8)/1275 065 mm?2
OK Bending fm =3¢F/2¢la /(LS sLs sts)  3¢56.8/2+8(f165¢16513)  10.0 N/mmz?
OK Shear fv =F/2/(Ls -snipe)/ts 56.8/2/(165 - 18)/ 14.4 N/mm?
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pv =0.6+py 0.6+275.0 165.0 N/mm2
OK Weld Tension fs =F/2/1t /( 2¢0.7+leg)  56.8&0(- 10)/( 2¢0.7+6)  42.3 N/mm2
OK
Steps 7& 8: Welds
Flange Tension Weld

Fapp =min(BsT*Py, Fr 1+Fr 2) Min(189.9¢12.7.278124 + 182.7) 394.1 kN
FwCap =2¢0.7¢ts sLePyw 200.7+8¢(189.9 - 2¢8)¢275 35% OK

Flange Compression Weld
Direct Bearing assumed. No check required

Web Welds in Tension Zone

Lwt=L-proj-T-root+1.73+g/2 300 - 20 - 13.8 - 10t21.73 90/2 333.8 mm

Load per row

Rowl =K1 *Fr1 (60/(36 + 60))+211 132.5 kN

Row2 =K2 «Fr2 14183 182.7 kN

Row3 =K3 *Fr3 (155/(36 + 155))+143 116.4 kN

Total Load Ft 132.5,182.7,116.4 431.6 kN

FwCap =2¢0.7tssLwt-Pyw 2¢0.7+6°333.8+275 771.2 OK
Web Welds in Shear Zone

Lws=D-Tb-rb -Th -rh-Lwt 900.0 - 13.8-10.2-12.80.2 - 334 520.4 mm

FwCap =2¢0.7-tssLws*Pyw 2¢0.76°520.4+220 961.6 kN OK
Haunch Welds

Mh= min(Mappeaves ,Mcrafter) min(330.0, 404.5) 0.BBKkN.m

Method Force is resisted by both the Web WeldtaadEnd Weld

Each area must resist at least 1/4 of total load
Applied Force Fh =Mh /(D-T) 330.0/(453.4 - 12.7) 4878 kN

Mh is the maximum end of haunch moment fromaadding cases
Haunch Web Weld

Lw =(HI -Dc /2-Tep )/Cos(heta) (2000 - 453.4/2 - 20)/Co0s(10.0) 1724.4 mm

Lw =Lw -tw -(T+twl )/Sin(Thetal) 1724.4 - 6 -(I2+ 6)/Sin(13.1)= 1724.4-6-82.3 1636.1 mm
WebCap =2¢0.7¢t(Lw -2¢t)sPyw 2¢0.7+6(1636.1 - p#20 3001.3 kN
t=tw *Cos((90-ThetaH1)/2) 6°C0s((90-13.1)/2) hinh
WebCap >= Fh /4 3001.3 >= 748.8/4 187.2 kN

OK

Haunch End Weld

EndCap =t(B-2ew)*Pyw 5(189.9 - 2+0)«275 229.9 kN

EndCap >=Fh /4 229.9 >= 748.8/4 187.2 kN OH

Total Capacity=WebCap +EndCap 3001.3 + 229.9 3231.2 kN OK

OK
OK
Compression Stiffener Web Weld

Fapp =Ft +N 491.3 +-249.1 242 .3 kN

FwCap =2¢2¢0.7¢ts (D-2(T+r))*Pyw 202¢0.7+6(453.2(12.7 + 10.2))+220 1506.5 kN

OK

Beam Compression Stiffener

Stiffener Compression load Fc 10010275 275 kN

Fcmod= (Fc-Faxial)sMapp/Mcap+Faxial (230--249.85p899.3+-249.1 230 kN
Weld Axial Cap=hceweldspy 100.0+(0.76+2)+275 ZBEN

OK Weld Shear Cap=Leweldepy 165¢(0.7+692)+220 314N

OK Stiff Shear Cap=Lets+0.6+py 165¢10+0.6+275 BN

OK
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Row Capacities
1200
Welds grd 35Plates 5275 End-Plate 840 x 180 x 20 mm {28 kg)
Beam 457x191 UB 67 [5 275] 10 No.M20 Grade 8.8 Bolts in 22 mm holes
Haunch 457x191 UB 67 [5 275]
Beam to Beam End-Plated Connection
LoADING CASE 01
Basic Data
Applied Forces at End-plate Interface
Right Rafter Forces M, Fvr, Fr -150.0 kNm, +40KN) +300.0 kN
Resultant Forces M, Fv, F -150.0 kNm, +328.9 kBI76:6 kN
Load directions Bottom of Joint in Tension, Raftewving Down and in Compression.
Design to BS 5950-1: 2000 and the SCI Green Book:

Joints in Steel Construction : Moment Conne&id@CI-P-207/95

Basic Dimensions

Rafter-457x191UB67 [28] D=453.4, B=189.9, T=12-8.5, r=10.2, py=275
Haunch-457x191UB67 [28] D=453.4, B=189.9, T=127R.5, r=10.2, py=275
Rafter Capacities Mc, Fvc, Fc 1046.2 KN.m, 1263 3395.2 kN Fvc =1262.3 kN OK

Summary of Results (Unity Ratios)

Moment Capacity 527.9 kNm (for 4 rows of bolts)qdlified Applied Moment Mm=71.8 kNm) 0.14 OK
Moment Capacity 223.9 kNm (for the 1 rows of bo#tquired in the tension zone) 0.32 OK]
Shear Capacity 0.41 OK
Beam Tension Stiffener atrow 3 0.00, 0.06, 000@5, 0.12 0.12 OK
Flange Welds 0.16 0.16 OK
Web Welds 0.55, 0.24 0.55 OK
Haunch Welds 0.98 0.98 OK

Step 1: Tension Zone

Basics
Beam bp, g, t, Sww, m, e, n 190.0, 90, 8.5660,350.0, 44.9
Bolt Capacity Pt ' Table 2.1 and Appendix IV 13K
Pr mode3=NbePt "' 20137.2 274.4 kN Eq 2.3
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Plastic distribution Limit
Tp < @/1.94(Uf /Pyp ) 20.0 < 20/1.9K785.0/265) 20.0>18.3 Elastic
Classification No Plastic Deformation occurs. MgdRlastic distribution Eq 2.5;2.6
BOLT ROW 1
End Plate row 1 only
Le modes i, ii, iii 225.9, 206.3, 224.3 215.3 mm 2893
Mp =Leff stketk epy /4 215.3+20.0920.0265.0/4 570 kN.mm
Pr model=4«Mp /m 4+5704.9/35.95 634.8 kN Eq2.1
Pr mode2=(2¢Mp +neNbePt ')/(m+n) (2¢5704.9 + 44B437.2)/(35.95 + 44.94) 293.5 kN
Eq2.2 Pr =min(Pr model,2,3) min(634.8, 293.5,.2)74 274.4 kN
Beam Web Tension row 1 only
Lt =min(0.87+g,L1 )+min(0.87+g,L2 ) min(0.87<907 2) + min(0.8790, 77.9) 125.2 mm
fig 2.17 Lt enhanced¥Lt sLt +Ls sLs ) V(125.2¢125.2 + 284.0+284.0) 310.4 mm
fig 2.33 Pt=LtstbePyb 310.4+8.5275 725.5 kN
Eq2.4 Potential resistance of Bolt Row 1 Pri1 2KN
Mode 3
BOLT ROW 2
End-Plate rows 1to 2 combined
Leff=Lel+P+Le2 112.1 + 90.0 + 103.2 305.3 mm
Mp =Leff stketk *py /4 305.3¢20.0220.0265.0/4 &ns8 kN.mm T26:3&1
Pr model=4«Mp /m 4+8089.9/35.95 900.1 kN Eq2.1
Pr mode2=(2sMp +neNb+Pt ')/(m+n) (2-8089.9 + 448437.2)/(35.95 + 44.94) 504.9 kN
Eq2.2 Pr =min(Pr model,2,3) min(900.1, 504.9,.848 504.9 kN
Pr net=Pr-Pr1,1 504.9 - 274.4 230.5 kN
Triangular limit Ptri= PrleLa/lamax 274.4743.886 244.8
Pr 2=Min(Pr 2+PrResid, Ptri) Min(230.5 & 0.0, 28y 230.5 kN
modified New Residual PrResid=Pr 2-Ptri 230.54.24 0.0 kN
BOLT ROW 3
End-Plate rows 1to 3 combined
Leff=Lel+P+Le2 112.1 + 180.0 + 103.2 395.3 mm
Mp =Leff stketk epy /4 395.3+20.0+20.0265.0/4 IoM9 kKN.mm T26:3&4
Pr model=4«Mp /m 4+10474.9/35.95 1165.5 kN Eq 2.
Pr mode2=(2¢Mp +neNbePt ')/(m+n) (2¢10474.9 + 446»137.2)/(35.95 + 44.94) 716.3 kN
Eq2.2 Pr =min(Pr model,2,3) min(1165.5, 716.3.3p 716.3 kN
Pr net=Pr-Pr2,1 716.3 -504.9 211.4 kN
Triangular limit Ptri= PrleLa/lamax 274.4.653.886 215.1
Pr 3=Min(Pr 3+PrResid, Ptri) Min(211.4 & 0.0, 21p 211.4 kN
modified New Residual PrResid=Pr 3-Ptri 2114521 0.0 kN
BOLT ROW 4
End Plate row 4 only
Mp =Leff stketk epy /4 225.9¢20.0920.0265.0/4 598 kN.mm T25:2
Pr model=4+Mp /m 4+5985.8/35.95 666.0 kN Eq2.1
Pr mode2=(2¢Mp +neNbePt ')/(m+n) (2¢5985.8 + 448B437.2)/(35.95 + 44.94) 300.4 kN
Eq2.2 Pr =min(Pr model,2,3) min(666.0, 300.4,.2)74 274.4 kN
Triangular limit Ptri= PrleLa/lamax 274.4143.886 47.3
Pr 4=Min(Pr 4+PrResid, Ptri) Min(274.4 & 0.0, Y. 47.3 kN
modified New Residual PrResid=Pr 4-Ptri 2744347  227.1 kN
Potential Tension Capacity
Sigma Pri 274.4 + 230.5 + 211.4 + 47.3 kN 763.6 kN

=
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Step 2: Compression Zone
Beam Compression

Beam Compression Zone Flange and Web in Comprethitising 20% OverStressing

Total Area Flange and Web 189.9¢12.7 + 8.5¢112.0 3.6 8m?

Pcbeam 33.6275¢1.20 1110.0 kN Eq 2.9

Potential Compression Capacity
Pcmin 1110.0 1110.0 kN OK
Step 4: Moment Capacity

Fc =Min(Pri +N, Pc) min(763.6 + 376.6,1110.0) QXLKN

Fri =Fc -Axial 1110.0 - 376.6 733.4 kN

Po=Pri -Fri 763.6 - 733.4 30.2 kN

Final Bolt Forces and Moment Capacities

Bolt row 4: Mc4 =(Pr4 -B)sh4 47.3-30.2=17.12126.0 2.2 kN.m

Bolt row 3 Mc3 =Pr3 +h3 211.4+636.0 134.5 kN.m

Bolt row 2 Mc2 =Pr2 +h2 230.5¢726.0 167.4 kN.m

Bolt row 1 Mc1 =Prl +h1 274.4+816.0 223.9 kN.m

Mc 527.9 KN.m

Mm =M-N<Hn 150.0 - 376.6+207.8 71.8 kN.m OK

Tension Bolts Only the first 1 rows are requireddsist the applied moment
The remaining rows shall be considered to begfatte shear zone.
Mc' for 1 rows 223.9 223.9 kN.m
Ft for 1 rows 274.4 274.4 kN
Ft design=Ft «Mapp/Mc' 274.4+71.8/223.9 87.9 kN

Final Web Compression Zone Height
Reducing Compression zone for applied moments.

F red=PCbeam-Ft design 1110.0-87.9 1022.1 kN

h red=F red/t/py/1.2 1022.1/8.5/275/1.2 364.4 mm

h=max(0, h old-h red) max(0,112.0 - 364.4) 0.0 mm OK
Step 5: Shear Bolts

Bolt Shear Capacity BSC=91.875, tg=40 91.9 kN

Bearing Capacity-End Plate pb=460, edge=69.0, @tk2@0, kbs=1.00 184.0 kN

Bearing Capacity-Bolts pb=1000, @=20, tk=20 400N0

Pss=Min(bearing...,shear) Min(184.0, 400.0, 91.9) 91.9 kN

Pts Min(bearing...,0.4sshear) Min(184.0, 400.0836 36.8 kN

V=NsePss+NtePts 8¢91.9 + 2¢36.8 809 kN OK

Step 6C: Beam Tension Stiffeners

Stiffener at Bolt Row 3

Asn =2¢Bsn ets 2(90 - 10)+13 2032 mmz

Lt =Lu+P+LI 45.0+45+77.9 167.9 mm

Tension Asn req =(Fu +F| )/pyt -Lt «t (211.4 + 1)§275 - 167.9+9 0.0 mm2

OK F1 =Fueml/(m1+m2u) 211.4+36.0/(36.0 + 191.8  33.4 kN
F2 =Fl em1 /(m1 +m2l) 17.1+36.0/(36.0 + 295.9) .9 kN
Bending Asn req =(F1 +F2 )/py (33.4 +1.9)/275 812mm?2

OK Bending fm =3¢F/2¢la /(LS sLs ots)  3¢35.2/2:8({165°165+13) 6.2 N/mm?2

OK Shear fv =F/2/(Ls -snipe)/ts 35.2/2/(165 - 18)/ 8.9 N/mmz2
pv =0.6py 0.6+275.0 165.0 N/mm2

OK Weld Tension fs =F/2/I t /( 2¢0.7+leg)  35.2&(- 10)/( 2+0.7+6)  26.2 N/mm?

OK

Steps 7& 8: Welds
Flange Tension Weld

Fapp =min(B+T+Py, Ft design) Min(189.9¢12.7273,9 87.9 kN
FwCap =2¢0.7¢ts sLePyw 2¢0.7+8+(189.9 - 2+8)275 35% OK
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Flange Compression Weld
Direct Bearing assumed. No check required

Web Welds in Tension Zone

Lwt=L-proj-T-root+1.73g/2 80-20-12.9-10.21473 90/2 114.8 mm

Load per row

Rowl =K1 «Fr1 (41/(36 + 41))+274 145.9 kN

Total Load Ft 145.9 145.9 kN

FwCap =2¢0.7stseLwt-Pyw 2¢0.76°114.8275 265.2 OK
Web Welds in Shear Zone

Lws=D-Tb-rb -Th -rh-Lwt 900.0-12.9-10.2-12.90.2-115 739.4 mm

FwCap =2¢0.7stseLwssPyw 2¢0.76°739.4220 1366\ k OK
Haunch Welds

Haunch End Weld OK if >=Th 13 >=12.7 >=12.7 mm OK
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BASE-PLATE - AXIAL LOADED

305x305 UC 198 [5 275]

—
B ] /_.e}afw o —g-stw
180 180 | 425 : L = 20grout
L L et fiig 300
—
A 450 7 [ ] | ] —k

Base-Plate 450 %425 x 20 mm (30 kg)
With 4 No. 35 mm holes
For 30 mm Grade 8.8 Bolts.

Washers 150 x 150 x 25 mm thick with 50 mm Void
All Plates 5275, allwelds Grade 35 {direct bearing assumed.)
Reinforcement 12 @ 200 mm cc each way. Cover 0 mm

Base-Plate Connection

LoADING CASE 01

Basic Data

Applied Forces at Interface
Resultant Forces M, Fv, F Moment +0.0 kNm, Shéf0t0 kN, Axial +1000.0 kN

(Axial Compression)

Basic Dimensions
Column: 305x305UC198 [28]
Data grout, Fcu, Fcv, py, slope

D=339.9, B=314.5, T=3149.1, r=15.2, py=265
25 N/mmz, 25 N/peB5 N/mmz2, 265 N/mmgz, 30 deg to vertical

Design to BS 5950-1: 2000 and the SCI Green Book:

Joints in Steel Construction : Moment Connecti@GI-P-207/95
Column Capacities Mc, Fvc, Fc 911.6 kN.m, 103&\2 6688.9 kN Fvc =1032.2 kN OK

Summary of Results (Unity Ratios)
Concrete Pressure 1.00 OK
Base-Plate thickness in Compression 0.51
OK Horizontal Shear 0.93
OK Flange & Web Welds 0.78 0.78
OK
Step 1. Base-Plate Pressure
Allowable Pressure=0.60+Fcu 0.60+25 15.0 N/mm2
Base ecc=M/F 0.0/1000.0 0.0 mm
Pressure Configuration Compression Only with Ot Compression Area
Proj, Xcc 24.9, 225.0
L Zones X1, X2, X3, X4, X5 30.2, 81.1, 227.4, 81010
W Zones Wstiff, Wflange, Wweb 0.0, 314.5, 68.8
AC=X2eWf+X3eww+x4ewf 81.13¢314.50 + 227.37-68.838%.13+314.50 666.8 cm?
Conc Cap C=0.60¢Fcu-Ac 0.60+25+66678.9 1000.2 kN K O
Pressure=P+1000/Ac 1000.0-1000/66679 15.00 N/mm? K QO
Step 2a: Plate Compression Bending

e=L1 24.9 24.9 mm
Mapp=pee?/2 15.0024.92/2 4636 Nmm/mm
tp=\(6Mapp /py ) (6+4636/265) 10.2 mm oK

Note: Axial Load Axial Using Elastic Modulus Zp.(8.2.2)
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Bolt Shear Bs=Fn(ShrCap, tg) 210.4, 20
Concrete Bearing Cb=6+@2Fcu 630225

Plate Bearing Pb=Fn(pb,e,d,t,kbs) 460, 135, 3002®
Bolt Bearing Bb=pbe@etk 1000+30-20

Total Shear Capacity
Total Cap=Pss+Pts 270.0 + 270.0

Areas A, Af, Aw 252.4,98.8, 52.9 cm?

Flange Welds
No Resultant Tensile Force
Web - Fillet Welds
Web weld load=Fv/(D-2(fw+T)) 500.0/(339.9 - 2(81:3))
Fcap w=2¢0.7¢leg*Py 200.78220

H Job ref Job Ref
_Master Series User Company Sheet Shoet Ref 121
1 Circular Road Made By :
Newtownabbey Date : 19 Jun 2008/ Version 2007.17
Co. Antrim, BT37 ORA Checked
Tel: (028) 9036 5950 Fax: (028) 9036 5101 APProved
Step 4: Shear
Bolt Bearing

Pss=Min(Bs, Ch, Pb, Bb)enbs Min(210.4, 135.0, 29800.0) = 135.02
Pts=Min(Bsten, Cb, Pb, Bb)enbt Min(210.4, 135.932, 600.0) = 135.0+2, (no tension) 270.0 kN

Step 5: Flange & Web Welds

Load dispersal Flanges resist Moment and AxialbWésists Axial and Shear.
Direct Bearing therefore design for tensile feroaly.

210.4 kN
135.0 kN
193.2 kN
600.0 kN
270.0 kN

540.0 kN OK

1.91 kN/mm
2.46 kKN/mm OK
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COLUMN SPLICE: NON-BEARING

240 Upper Column 203x203 UC 46 [5 275]
Lower Column 203x203 UC 52 [5 275]
External Flange Plates
20726 % 200 x 10 mm {2x11 kg)

3E% pxternal Packers
2353 x 200 x 1 (aprox) mm {2x1 kg)

AN

| Webh Cowver Plates

106 20180 % 150 x & mm (22 ka)

—T HSFG - Pt 1 Bolts (non-slip at service)
36 Mo, 20 mm @ Bolts

L
40 In 22 mm Holes
25 3@90
All Plates 5 275
aff_
L
:ﬁu
120 {flg.) Flange
Non Bearing - Column Splice Connection
Basic Data
Applied Forces at Interface
FC Maximum Factored Axial Load 510.0 kN  Compressio
FCD Minimum Factored Axial Load 0.0 kN Compression
M Factored Moment 30.0 kNm
FC Factored Shear Force 0.0 kN
Column Gap= 10 mm Therefore No direct bearing.
HSFG Bolts Non-slip at service)
Design to BS 5950: Pt 1: 2000 and the SCI GreavkBo

Joints in Steel Construction: Simple Connecti@Glt-P212: 2002
Basic Dimensions
Upper Column-203x203UC46 [28]D=203.2, B=203.6 1T, t=7.2, r=10.2, py=275, Fc =1613 kN
Lower Column-203x203UC52 [28] D=206.2, B=204.31P5, t=7.9, r=10.2, py=275, Fc =1836 kN

Summary of Results (Unity Ratios)

Plate & Flange Capacity in Compression 0.62
OK Plate & Flange Capacity in Tension 0.29
OK Flange Bolts Shear Capacity Bolt Capacity 0.78 OK
Web Plate Axial Capacity 0.09 OK
Upper Web Axial Capacity 0.17 OK
Lower Web Axial Capacity 0.15 OK
Web Plate Moment Capacity 0.00 OK
Web Plate Shear Capacity 0.00 OK
Web Bolt Capacity 0.81 OK
Resultant Forces

Flp =+M/D+FC « (Af/A) +30.0/203.2 + 510.0+(228%5873.0) 342.1 kN
F1ln =- M/D+FC « (Af/A) - 30.0/203.2 + 510.0+(228/5873.0) 46.8 kN
F2p =+M/D-FCD « (Af /A) +30.0/203.2 + 0.0+(223%6873.0) 147.6 kN
F2n =- M/D-FCD ¢ (Af /A) - 30.0/203.2 + 0.0+(22895873.0) -147.6 kN
F1 (comp)=max(0, F1p, Fin, F2p, F2n)

max(0, 342.1,46.8, 147.6, -147.6) 342.1 kN  comsgmn
F2 (tens)=min(0, F1p, Fin, F2p, F2n )min(0,.3486.8, 147.6, -147.6) -147.6 kN tension
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F3=FC +(A-2-Af)/A 510.0+(5873.0-2+2239.6)/5873.0 2110 kN
F3=FCD «(A-2+Af)/A 0.0+(5873.0-2¢2239.6)/5873.0 OkN
Web Forces
Mres=Fv « ecc 0.0+ 50.0 0.0 KN.m
Lever Arms Lv, Lh, Ld 0.0, 35.0, 35.0
Moment Shear Forces Fm
Fmd=Mres £(la 2)sLd 0.0/2450.0+35.0 0.0 kN
Fmh=Fmd «Lv / Ld 0.0« (0.0/35.0) 0.0 kN
Fmv=FmdeLh / Ld 0.0+ (35.0/35.0) 0.0 kN
Shear Component fh=Fv/bolts 0.0/2 0.0 kN
Axial Component fv=F3 / bolts  121.0/2 61 kN
Resultant Web Bolt Shear Forces
Fv horz=/((fmh+fh )2+fv 2) V(0.0 + 0.0)2 + 60.52) 60.5 kN
Fv vert=\(fh 2+(fmv+fv )?) (0.02 + (0.0 + 60.5)?) 60.5 kN
Fv max=/((fh+Fmh )2+(Fmv+fv )2) V((0.0 + 0.0)2 + (0.0 + 60.5)?) 60.5 kN
Bolts In Line
Detailing Practice
External Cover Plates
Tk>=Tc/2 &> 10 min = 10.0 say 10 mm 10 mm OK
Lfp >=B1 & > 225 min = 225.0 say 225 mm 358 mm OK
Wfp >=B1 min = 203.6 say 200 mm 200 mm OK]
H c/c >= Table H.32 min = 120.0 mm 120 mm OK
Rows Bolts min = 2 4 OK
Web Cover Plates
Wifp >=D1/2 min= 203.2/2 =101.6 say 100 mm 50 OK
Number Bolts min = 2 2 OK
Plate & Flange Capacity in Compression
Upper Flange
FU =TeBePy 11.02203.6+275 615.9 kN
Lower Flange
FL =T<B*Py 12.5+204.3 « 275 702.3 kN
Outer Plate
FO =T+B<Py 10.0 + 200.0 = 275 550.0 kN
Compression Capacity
Capacity =Min(FU , FL , FO) 615.9, 702.3, 550.0 509 kN
Applied Compressive Force 342.1 kN OK
Plate & Flange Capacity in Tension
Upper Flange
FU =T<B+Py 11.0 + 203.6 « 275 615.9 kN
FUnet =(T+Bnet )*Py *Ke (11.0+159.6) « 275+ 1.2 579.3 kN
Lower Flange
FL =TeB*Py 12.5204.3 « 275 702.3 kN
FLnet =(T+Bnet )Py *Ke (12.5+160.3) « 275+ 1.2 661.2 kN
Outer Plate
FO =T+B<Py 10.0 + 200.0 = 275 550.0 kN
FOnet =(TkeBnet )*Py *Ke (10.0+ 156.0) « 2752 1. 514.8 kN
Tension Capacity
Capacity =Min(FU , FL , FO) 579.3, 661.2, 514.8 148 kN
Applied Tensile Force 147.6 kN OK
Flange Bolts Shear Capacity
Fapp=max(Fcomp ,Ften, Ftie) (342.1, 147.6, 0.0) 342.1 kN
Bearing Capacity-Outer Plate pb=460, edge=40, @t210.0, (cl 6.4.4) 126.5 kN

(pb is the Average pb reduced by the end Boleatigtance)
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Bearing Capacity-Upper Column pb=460, edge=48,@#2-11.0, (cl 6.4.4) 144.2 kN
(pb is the Average pb reduced by the end Boleatigtance)
Bearing Capacity-Lower Column pb=460, edge=48, @+2=12.5, (cl 6.4.4) 163.9 kN
(pb is the Average pb reduced by the end Boleatigtance)
HSFG Bolts (non-slip at service) NS=1.1, Ks=1,860.35, P0=143.3, ps As =98 55.2 kN
Bolt Shear Reduction factor rf Tg=225,1j=2%k =1.5 0.563
Bolt Shear Capacity Bsc =98.0, rf=0.56 55.2 kN
Resultant Bolt Shear Capacity Min(144.2, 163.9.5255.2) 55.2 kN
Bolt Shear Load F/ No Bolts 342.1/ 8 42.8 kKN OK

Web & Plates Axial Capacity

Plate
FP=2e«tedepy 28150+ 275 660.0 kN
Upper Web
FU=ted * py 7.2181.2+275 358.8 kN
Lower Web
FL=t+d e« py 7.9+181.2+275 393.7 kN
Applied Compressive Force 121.0 kN OK
Plate Capacity per plate
Res Moment=Mres / 2 0.0/2 0.0 kN.m
Moment Cap=Znet « py 24061.4 « 275 6.6 kN.m OK
Res Shear V/2 0.0/2 0.0 kN
Shear Cap=0.9 «t+ Dnet+ 0.6 » py 0.9 « 8.06.00 0.6 » 275 125.9 kN OK

Web Bolts Shear Capacities
Bolt Shear Capacity

Bearing Capacity-Plates pb=460, edge=40, J=2Q #&; (cl 6.4.4) 147.2 kN
(pb is the Average pb reduced by the end Boleatigtance)
Bearing Capacity-Upper Column pb=460, edge=45,@t#2-7.2, (cl 6.4.4) 74.5 kN
(pb is the Average pb reduced by the end Boleatigtance)
Bearing Capacity-Lower Column pb=460, edge=45, @+=7.9, (cl 6.4.4) 81.8 kN
(pb is the Average pb reduced by the end Boleatigtance)
HSFG Bolts (non-slip at service) NS=1.1, Ks=1,060.35, P0=143.3, ps As =98 55.2 kN
Bolt Shear Reduction factor rf Tg=239,lj%0a=04 0.563
Bolt Shear Capacity Bsc =98.0, rf=0.56, Ply=2.00 10.4 kN
Resultant Bolt Shear Capacity Min(74.5, 81.8, 24710.4) 74.5 kN
Bolt Shear Load=Max(Fvy , Fvx , Fvd) Min(60.5, 60.5, 60.5) 60.5 kN
OK
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BEAM TO COLUMN FIN-PLATE

27 e I e

40
70

70
70
70

|
T
(o o R s R

[T R T

Beam 1:457x152 UB 67 [5275]
Beam to Column Gap 10 mm

Plate: 10x 100 x 360 mm dp. (3 kg)
With 5 No. 22 mm holes

For 20 mm @ Grade 8.8 Bolts.

Column: 203x203 UC 46 [5 275]
Welds E35 Fin-Plates 5275

Beam 2:457x152 UB 67 [5 275]
Beam to Column Gap 10 mm

Plate: 10 % 100 x 360 mm dp. (3 kag)
With 5 No. 22 mm holes

For 20 mm & Grade 8.8 Bolts.

Beam 1:457x152 UB 67 [5 275]
Beam to Column Gap 10 mm

Plate: 10x 100 x 360 mm dp. {3 kg)
With 5 No. 22 mm holes

For 20 mm & Grade 8.8 Bolts.

Shear Forces
Tie Forces

Design to

Basic Dimensions
Flange 1-457x152 UB 67 [28]
Flange 2-457x152 UB 67 [28]
Web 1-457x152 UB 67 [28]
Web 2-457x152 UB 67 [28]
Column -203x203 UC 46 [28]

Bolt Shear & Bearing
Fin-Plate & Web Bearing
Beam Web Shear

Beam to Column Fin-plate Connection

Applied Forces at Interface

Checks for Flange Beam on Side 1

Beam 2:457x152 UB 67 [5 275]
Beam to Column Gap 10 mm

Plate: 10x 160x 400 mm dp. {5 ka)
With 10 No. 22 mm holes

For 20 mm @ Grade 8.8 Bolts.

Basic Data

Flange 1 = 200.0 kN, Web 1 = 300.0 kN
Flange 2 = 300.0 kN, Web 2 =400.0 kN
Flanges = 75.0 kN, Webs =75.0 kN
But not less than 100% of the Shear Load. (S@ILP®.1)
BS 5950: Pt 1: 2000 and the SCI GreavkBo
Joints in Steel Construction: Simple Connecti@Gl-P212: 2002

D=458.0, B=153.8, T#15=9.0, r=10.2, py=275
D=458.0, B=153.8, T#15=9.0, r=10.2, py=275
D=458.0, B=153.8, TA15=9.0, r=10.2, py=275
D=458.0, B=153.8, TA15=9.0, r=10.2, py=275
D=203.2, B=203.6, THL1=7.2, r=10.2, py=275

Summary of Results (Unity Ratios)

0.54, 0.27 0.54 OK
0.53, 0.59 0.59 OK
0.29, 0.28, 0.35 0.35 OK
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Fin-Plate Shear 0.37,0.40, 0.33 0.40 OK
Fin-Plate Bending 0.17,0 0.17 OK
Tie force Plate T,B, Web T, B 0.24, 0.35, 0.3280. 0.48 OK
Checks for Flange Beam on Side 2
Bolt Shear & Bearing 0.80, 0.41 0.80 OK
Fin-Plate & Web Bearing 0.80, 0.89 0.89 OK
Beam Web Shear 0.44,0.41, 0.53 0.53 OK
Fin-Plate Shear 0.56, 0.61, 0.50 0.61 OK
Fin-Plate Bending 0.25,0 0.25 OK
Tie force Plate T,B, Web T, B 0.36, 0.52, 0.4820. 0.72 OK
Checks for Web Beam on Side 1
Bolt Shear & Bearing 0.80, 0.41 0.80 OK
Fin-Plate & Web Bearing 0.80, 0.89 0.89 OK
Beam Web Shear 0.44, 0.41, 0.53 0.53 OK
Fin-Plate Shear 0.56, 0.61, 0.50 0.61 OK
Fin-Plate Bending 0.25,0 0.25 OK
Notched Beam Bending 0.15 OK
Tie force Plate T,B, Web T, B 0.36, 0.52, 0.4820. 0.72 OK
Checks for Web Beam on Side 2
Bolt Shear & Bearing 0.73, 0.37 0.73 OK
Fin-Plate & Web Bearing 0.72,0.81 0.81 OK
Beam Web Shear 0.59, 0.55, 0.65 0.65 OK
Fin-Plate Shear 0.67, 0.69, 0.63 0.69 OK
Fin-Plate Bending 0.27, 0.46 0.46 OK
Notched Beam Bending 0.30 OK
Tie force Plate T,B, Web T, B 0.48, 0.35, 0.5390. 0.53 OK
Supporting Column
Combined Web Shear 0.86 OK
Flange 1 Shear 0.26 OK
Flange 2 Shear 0.39 OK
Checksfor Flange Beam on Side 1
Applied Shear Loads: Check 2
Fv=Q/n 200.0/5 40.0 kN
M=Qea 200.0 x 50.0 10.0 KN.m
lyy=nl(yl)3+...+n3(y3)? 2x1402 + 2x702 + 2x02 4900m?2
Fmh=MeYmax / lyy 10.0 x 140 / 49000 28.6 kN
Fv resultant ¥(Fv2 + Fmh?) \(40.02 + 28.62) 49.2 kN
Bolt Shear & Bearing: Check 2
Ps= 20 mm @ Grade 8.8 Bolts 91.9 kN > Fv OK
Pbb=pbetmine& 1000 x 9.0 x 20 180.0 kN > Fv OK|
Fin-Plate & Web Bearing
Pbs=Fn(pb,t,d,edge,kbs) 460, 10.0, 20, 40, 1.00 .02 >Fv OK
Pbs=Fn(pb,t,d,edge,kbs) 460, 9.0, 20, 40, 1.00 8 i8e.> Fv OK
Beam Web Shear: Check 4
Plane Shear
Av=1.0¢Dstk 1.0x458x9.0 4122 mm?2
Avnet=Av-ne@etk 4122 -5x%x22.0x9.0 3132 mm2
Pv=0.6py-Av 0.6 x 275 x 4122 680.1 kN > Q OK
Pvnet=0.7+pysKesAvnet 0.7x275x1.2x 3132 728\6> Q OK
Block Shear
Lv=(n-1)svcc+edge (5-1)x70 + 67 347 mm
Pr=0.6+pyete(Lv+Ke(Lt-keD") 0.6 X275 x9 x (347H#2 x (40 - 0.5x 22.0) 567.0 kN > Q OK
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Fin-Plate Shear: Check 3
Plane Shear
Av=0.9¢Detk 0.9 x 360 x 10.0 3240 mm?
Avnet=Av-ne@stk 3240 -5x22.0x 10.0 2140 mm?
Pv=0.6°py-Av 0.6 x 275 x 3240 534.6 kN > Q OK
Pvnet=0.7+pysKesAvnet 0.7 x275x 1.2x 2140 494\3> Q OK
Block Shear
Lv=(n-1)svcc+edge (5-1)x70 + 40 320 mm
Pr=0.6+pyete(Lv+Ke(Lt-keD") 0.6 x275 x10 x (32042 x (50 - 0.5 x 22.0) 605.2 kN > Q OK
Fin-Plate Bending: Check 3
Z=TeLeL/6 10+360+360/6 216.0 cm3
Mapp=Q-a 200.0 x 50.0 10.0 kN.m
Shear Classification Fv/Pv 200.0/494.3 0.4095 Low Shear
Mcap=y+Znet 275.0 x 216.0 59.4 kN.m OK
Fin-Plate - Stability & Weld
t min=0.15-a 0.15x 50 75<t OK
Min weld=0.8et 0.8x10 8.0<=8 OK
Tie force: Check 11 & 12
Tie Force Tie forces are analysed independentingfvertical loads.
Plate L=el+e2+(n-1)*pe 40 + 40 + (5-1) x 70 3600
Plate Ten cap=L stepy 360.0 x 10 x 275 990.0 kN OK
Plate Lnet=el+e2+(n-1)epe-ned’ 40 + 40 + (5-1Px B x 22.0 250.0 mm
Plate Ten cap= kesLnetstepy 1.2 x 250.0 x 10 x 275 825.0 kN OK
Plate Bear cap=1.5¢n *@+t*Pbhg 1.5 x5 x 20 x ¥0460 690.0 kN OK
Plate Bear cap=0.5¢neestsPbg 0.5 x5 x50 x 1048 575.0 kN OK
Web Le=el+e2+(n-1)epe-ned’ 40 + 40 + (5-1) x BOx-22.0 250.0 mm
Web Ten cap=Lertepy 250.0 x 9.0 x 275 618.8 kN OH
Web Bear cap=1.5n *@st-Pbg 15x5x20x9.6a 4 621.0 kN OK
Web Bear cap=0.5¢neest*Phg 0.5x5x40x9.0& 46 414.0 kN OK
Checksfor Flange Beam on Side 2
Applied Shear Loads: Check 2
Fv=Q/n 300.0/5 60.0 kN
M=Qea 300.0 x 50.0 15.0 kN.m
lyy=n1l(yl)3+...+n3(y3)? 2x1402 + 2x702 + 2x02 4900m?2
Fmh=MeYmax / lyy 15.0 x 140 / 49000 42.9 kN
Fv resultant ¥(Fv2 + Fmh?) (60.02 + 42.92) 73.7 kN
Bolt Shear & Bearing: Check 2
Ps= 20 mm & Grade 8.8 Bolts 91.9kN > Fv OK
Pbb=pbetmined 1000 x 9.0 x 20 180.0 kN > Fv OK|
Fin-Plate & Web Bearing
Pbs=Fn(pb,t,d,edge,kbs) 460, 10.0, 20, 40, 1.00 .0 lag > Fv OK
Pbs=Fn(pb,t,d,edge,kbs) 460, 9.0, 20, 40, 1.00 8 182.> Fv OK
Beam Web Shear: Check 4
Plane Shear
Av=1.0¢Detk 1.0x458x9.0 4122 mm?
Avnet=Av-nedstk 4122 -5x22.0x9.0 3132 mm?
Pv=0.6°py-Av 0.6 x 275 x 4122 680.1 kN > Q OK
Pvnet=0.7+pysKesAvnet 0.7x275x1.2x 3132 728\6> Q OK
Block Shear
Lv=(n-1)svcc+edge (5-1)x70 + 67 347 mm
Pr=0.6+pyete(Lv+Ke(Lt-keD") 0.6 X275 x9 x (34712 x (40 - 0.5x 22.0) 567.0 kN > Q OK
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Fin-Plate Shear: Check 3
Plane Shear
Av=0.9¢Detk 0.9 x 360 x 10.0 3240 mm?
Avnet=Av-ne@stk 3240 -5x22.0x 10.0 2140 mm?
Pv=0.6°py-Av 0.6 x 275 x 3240 534.6 kN > Q OK
Pvnet=0.7+pysKesAvnet 0.7 x275x 1.2x 2140 494\3> Q OK
Block Shear
Lv=(n-1)svcc+edge (5-1)x70 + 40 320 mm
Pr=0.6+pyete(Lv+Ke(Lt-keD") 0.6 x275 x10 x (32042 x (50 - 0.5 x 22.0) 605.2 kN > Q OK
Fin-Plate Bending: Check 3
Z=TeLeL/6 10+360+360/6 216.0 cm3
Mapp=Q-a 300.0 x 50.0 15.0 kN.m
Shear Classification Fv/Pv 300.0/494.3 0.6005 Low Shear
Mcap=y+Znet 275.0 x 216.0 59.4 kN.m OK
Fin-Plate - Stability & Weld
t min=0.15-a 0.15x 50 75<t OK
Min weld=0.8-t 0.8x10 8.0<=8 OK
Tie force: Check 11 & 12
Tie Force Tie forces are analysed independentingfvertical loads.
Plate L=el+e2+(n-1)*pe 40 + 40 + (5-1) x 70 3600
Plate Ten cap=L stepy 360.0 x 10 x 275 990.0 kN OK
Plate Lnet=el+e2+(n-1)epe-ned’ 40 + 40 + (5-1Px B x 22.0 250.0 mm
Plate Ten cap= kesLnetstepy 1.2 x 250.0 x 10 x 275 825.0 kN OK
Plate Bear cap=1.5¢n *@+t*Pbhg 1.5 x5 x 20 x ¥0460 690.0 kN OK
Plate Bear cap=0.5¢neestsPbg 0.5 x5 x50 x 1048 575.0 kN OK
Web Le=el+e2+(n-1)epe-ned’ 40 + 40 + (5-1) x BOx-22.0 250.0 mm
Web Ten cap=Le-tepy 250.0 x 9.0 x 275 618.8 kN OH
Web Bear cap=1.5n *@st-Pbg 15x5x20x9.6a 4 621.0 kN OK
Web Bear cap=0.5¢neest*Phg 0.5x5x40x9.0& 46 414.0 kN OK
Checksfor Web Beam on Side 1
Applied Shear Loads: Check 2
Fv=Q/n 300.0/5 60.0 kN
M=Qea 300.0 x 50.0 15.0 kN.m
lyy=n1l(yl)3+...+n3(y3)? 2x1402 + 2x702 + 2x02 4900m?2
Fmh=MeYmax / lyy 15.0 x 140 / 49000 42.9 kN
Fv resultant ¥(Fv2 + Fmh?) (60.02 + 42.92) 73.7 kN
Bolt Shear & Bearing: Check 2
Ps= 20 mm & Grade 8.8 Bolts 91.9kN > Fv OK
Pbb=pbetmined 1000 x 9.0 x 20 180.0 kN > Fv OK|
Fin-Plate & Web Bearing
Pbs=Fn(pb,t,d,edge,kbs) 460, 10.0, 20, 40, 1.00 .0 lag > Fv OK
Pbs=Fn(pb,t,d,edge,kbs) 460, 9.0, 20, 40, 1.00 8 182.> Fv OK
Beam Web Shear: Check 4
Plane Shear
Av=1.0¢Detk 1.0x458x9.0 4122 mm?
Avnet=Av-nedstk 4122 -5x22.0x9.0 3132 mm?
Pv=0.6°py-Av 0.6 x 275 x 4122 680.1 kN > Q OK
Pvnet=0.7+pysKesAvnet 0.7x275x1.2x 3132 728\6> Q OK
Block Shear
Lv=(n-1)svcc+edge (5-1)x70 + 67 347 mm
Pr=0.6+pyete(Lv+Ke(Lt-keD") 0.6 X275 x9 x (34712 x (40 - 0.5x 22.0) 567.0 kN > Q OK
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Fin-Plate Shear: Check 3
Plane Shear
Av=0.9¢Detk 0.9 x 360 x 10.0 3240 mm?
Avnet=Av-ne@stk 3240 -5x22.0x 10.0 2140 mm?
Pv=0.6°py-Av 0.6 x 275 x 3240 534.6 kN > Q OK
Pvnet=0.7+pysKesAvnet 0.7 x275x 1.2x 2140 494\3> Q OK
Block Shear
Lv=(n-1)svcc+edge (5-1)x70 + 40 320 mm
Pr=0.6+pyete(Lv+Ke(Lt-keD") 0.6 x275 x10 x (32042 x (50 - 0.5 x 22.0) 605.2 kN > Q OK
Fin-Plate Bending: Check 3
Z=TeLeL/6 10+360+360/6 216.0 cm3
Mapp=Q-a 300.0 x 50.0 15.0 kN.m
Shear Classification Fv/Pv 300.0/494.3 0.6005 Low Shear
Mcap=y+Znet 275.0 x 216.0 59.4 kN.m OK
Fin-Plate - Stability & Weld
t min=0.15-a 0.15x 50 75<t OK
Min weld=0.8et 0.8x10 8.0<=8 OK
Notched Beam Bending
Mapp=Q-la 300.0 x 110 33.0 kN.m
Znet Fn(Section, B1, B2) 457x152 UB 67, 81, 81 ATm3
Shear Capacity Pv=0.6¢1epystesL. 0.6 x 1 x 275.00458 680.1 kN
Shear Classification Fv/Pv 300.0/680.1 0.44105 Low Shear
Mcap=py *Znet 275x797.4 219.3 kN.m OK
Tie force: Check 11 & 12
Tie Force Tie forces are analysed independentingfvertical loads.
Plate L=el+e2+(n-1)*pe 40 + 40 + (5-1) x 70 3600
Plate Ten cap=L stepy 360.0 x 10 x 275 990.0 kN OK
Plate Lnet=el+e2+(n-1)epe-ned’ 40 + 40 + (5-1Px B x 22.0 250.0 mm
Plate Ten cap= kesLnetstepy 1.2 x250.0 x 10 x 275 825.0 kN OK
Plate Bear cap=1.5¢n *J-tePbg 1.5 x5 x 20 x X460 690.0 kN OK
Plate Bear cap=0.5¢n+estPbg 0.5 x5 x50 x 1046x 575.0 kN OK
Web Le=el+e2+(n-1)epe-ned’ 40 + 40 + (5-1) x BOx-22.0 250.0 mm
Web Ten cap=Le-tepy 250.0 x 9.0 x 275 618.8 kN OK
Web Bear cap=1.5n *@st-Pbg 15x5x20x9.6a 4 621.0 kN OK
Web Bear cap=0.5¢neetsPhg 0.5x5x40x9.0&x 46 414.0 kN OK
Checksfor Web Beam on Side 2
Applied Shear Loads: Check 2
Fv=Q/n 400.0/10 40.0 kN
a =(alenl+a2+n2) / Nb (50 x5 + 120 x 5)/10 85 m
M=Qea 400.0 x 85.0 34.0 kN.m
Ix=n1(x1)2 +n2(x2)? 5x352 + 5x352 12250 mm?2
lyy=nl(yl)3+...+n3(y3)? 4x1402 + 4x702 + 4x02 980Mim?2
I=Ixx+lyy 12250 + 98000 110250 mm?
Fmh=MeYmax / | 34.0 x 140/ 110250 43.2 kN
Fmv=MeXmax / | 34.0 x 35/110250 10.8 kN
Fv resultant ¥((Fv + Fmv)2 + Fmh?) V((40.0 + 10.8)2 + 43.2?) 66.7 kN
Bolt Shear & Bearing: Check 2
Ps= 20 mm & Grade 8.8 Bolts 91.9kN > Fv OK
Pbb=pbetmind 1000 x 9.0 x 20 180.0 kN > Fv OK
Fin-Plate & Web Bearing
Pbs=Fn(pb,t,d,edge,kbs) 460, 10.0, 20, 40, 1.00 02> Fv OK
Pbs=Fn(pb,t,d,edge,kbs) 460, 9.0, 20, 40, 1.00 8 189.> Fv OK
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Beam Web Shear: Check 4
Plane Shear
Av=1.0Detk 1.0x458x9.0 4122 mm?
Avnet=Av-ne@stk 4122 -5x22.0x9.0 3132 mm?
Pv=0.6°py-Av 0.6 x 275 x 4122 680.1 kN > Q OK
Pvnet=0.7+py-KesAvnet 0.7 x275x 1.2 x 3132 728\6> Q OK
Block Shear
Lv=(n-1)svcc+edge (5-1)x70 + 67 347 mm
Pr=0.6+pyete(Lv+Ke(Lt-keD") 0.6 X275 x9 x (347#2 x (110-2.5x22.0) 613.3kN>Q OK
Fin-Plate Shear: Check 3
Plane Shear
Av=0.9¢Detk 0.9 x 400 x 10.0 3600 mm?
Avnet=Av-nedetk 3600 -5x22.0x 10.0 2500 mmz?
Pv=0.6°py-Av 0.6 x 275 x 3600 594.0 kN > Q OK
Pvnet=0.7+pysKe+Avnet 0.7 x 275 x 1.2 x 2500 57N> Q OK
Block Shear
Lv=(n-1)svcc+edge (5-1)x70+40 320 mm
Pr=0.6epyete(Lv+Ke(Lt-k*D")) 0.6 x275 x10 x (3202 x (110 - 2.5 x 22.0) 636.9 kN > Q OK
Fin-Plate Bending: Check 3
Inner Bolt Row
Z=TeLeL/6 10+400+400/6 266.7 cm?3
Mapp=Q-a 400.0 x 50.0 20.0 KN.m
Shear Classification Fv/Pv 400.0/577.5 0.693<5 Low Shear
Mcap=y+Znet 275.0 x 266.7 73.3 kN.m OK
Outer Bolt Row
Z=TeLeL/6 10+400+400/6 266.7 cm3
Mapp=Q-+a2-Q1 *(a2-al) 400.0 x 120.0 - 200.0 x (22®%0.0) 34.0 kN.m
Shear Classification Fv/Pv (400.0- 200.0) / 577.5 0.346 <=0.75 Low Shear
Mcap=y+Znet 275.0 x 266.7 73.3 kN.m OK
Fin-Plate - Stability & Weld
t min=0.15+a 0.15x 50 75<t OK
Min weld=0.8-t 0.8x10 8.0<=8 OK
Notched Beam Bending
Mapp=Q-la 400.0 x 165 66.0 kN.m
Znet Fn(Section, B1, B2) 457x152 UB 67, 81, 81 ATMm3
Shear Classification Fv/Pv 400.0/680.1 0.588<%5 Low Shear
Mcap=py *Znet 275x797.4 219.3 kN.m OK
Tie force: Check 11 & 12
Tie Force Tie forces are analysed independentingfvertical loads.
Plate L=el+e2+(n-1)*pe 40 + 40 + (5-1) x 70 3600
Plate Ten cap=L stepy 360.0 x 10 x 275 990.0 kN OK
Plate Lnet=el+e2+(n-1)epe-ned’ 40 + 40 + (5-1Px B x 22.0 250.0 mm
Plate Ten cap= kesLnetstepy 1.2 x250.0 x 10 x 275 825.0 kN OK
Plate Bear cap=3.0+n *J-tePbg 3.0 x5 x 20 x X480 1380.0 kN OK
Pbs1.5=1.5 «@etsPhg 1.5x20x10.0 x 460 138.0 kN
Pbs0.5=0.5+e-tePbg 0.5 x40 x10.0 x 460 92.0 kN
Plate Bear cap=Ne¢(Pbs0.5+Pbs1.5)5x ( 92.0 + 338.0 1150.0 kN OK
Web Le=el+e2+(n-1)spe-ned’ 67 + 67 + (5-1) x HOx22.0 304.0 mm
Web Ten cap=Lertepy 304.0 x9.0x 275 752.4 kN OH
Web Bear cap=3.0¢n *@st-Pbg 3.0x5x20x9.68 4 1242.0 kN OK
Pbs1.5=1.5 «@etsPhg 1.5x20x9.0x460 124.2 kN
Pbs0.5=0.5+e-tePbg 0.5 x40 x 9.0 x 460 82.8 kN
Web Bear cap=Ne¢(Pbs0.5+Pbs1.5) 5x ( 82.8 + 124.2) 1035.0 kN OK
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Supporting Column
Combined Web Shear: Check 10

Qmax=Fn(Q1, Q2, Q2a, L1, L2) 300, 400, 360, 36M 4 660.0 kN

Pv=2¢0.6+py+(0.9sL1¢t) 2x0.6x275x (0.9 x 360 7.2) 769.8 kN > Qmax OK
Flange 1 Shear: Check 10

Qmax=Q 200 200.0 kN

Pv=2¢0.6+py+(0.9sL1¢t) 2x0.6x275x (0.9 x 366 7.2) 769.8 kN > Qmax OK
Punching Shear: Check 10

Tcons=Tw sUsc /Pyf 7.2+410 /275 10.7 mm

Trigor=Tw <Usc /fb 7.2+410 /46 63.8 mm

Tf <= max(Trigor ,Tcons ) 10<=63.8 OK
Flange 2 Shear: Check 10

Qmax=Q 300 300.0 kN

Pv=2¢0.6+py+(0.9sL1¢t) 2x0.6x275x (0.9 x 360 7.2) 769.8 kN > Qmax OK
Punching Shear: Check 10

Tcons=Tw sUsc /Pyf 7.2+410 /275 10.7 mm

Trigor=Tw <Usc /fb 7.2410 /69 42.5 mm

Tf <= max(Trigor ,Tcons ) 10<=42.5 OK
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Row Capacities

OK
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Welds grd 35 Plates 5275
Beam 457x181 UB 67 [5275]
Haunch 457x181 UB £7 [5 275]
Column 457x191 UUB 67 [5 275]
Top 100 abovetop flange

Beam to Column Flange End-PIéfed Connection

LoADING CASE 01
Basic Data

Applied Forces at Column/Right Rafter Interface
Right Rafter Forces M, Fvr, Fr -330.0 kNm, +30KN) -200.0 kN

Resultant Forces M, Fv, F -330.0 kNm, +260.7 k9.1 kN
Load directions Bottom of Joint in Tension, Raftesving Down and in Tension.
Design to BS 5950-1: 2000 and the SCI Green Book:

Joints in Steel Construction : Moment Connecti®@GI-P-207/95

Rafter Capacities Mc, Fvc, Fc 1046.2 kKN.m, 1263 3395.2 kN Mc = 1046.2 KN.m

Summary of Results (Unity Ratios)

Tensile Capacity 0.33
Moment Capacity 435.7 kNm (for 4 rows of bolts)qdified Applied Moment Mm=365.0 kNm) 0.84
Moment Capacity 399.3 kNm (for the 3 rows of beéiguired in the tension zone) 0.91
Shear Capacity 0.23
Shear Capacity (Fv & T) 0.18
Column Tension Stiffener at row 0 0.00, 0.16, 0@M05, 0.24 0.24
Column Tension Stiffener at row 5 0.00, 0.00, 0@O00, 0.00 0.00
Beam Tension Stiffener atrow 3 0.00, 0.10, 000@9, 0.19 0.19
Flange Welds 0.74 0.74
Web Welds 0.56, 0.27 0.56
Haunch Welds 0.06, 0.81, 0.23 0.81
Column Compression stiff Web Weld 0.16
OK Beam compression stiffener

End-Plate 1020 x 210 x 20 mm (34 kg)
16 Mo. M20 Grade 8.8 Bolts in 22 mm holes

100

20

OK

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
0.16
0.98
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Step 1. Tension Zone

BOLT ROW 1
Column Flange row 1 only
Mp =Leff stketk epy /4 194.9¢12.7+12.7275.0/4 216 kN.mm T2.5:4
Pr model=4+Mp /m 4+2161.6/32.59 265.3 kN Eq2.1
Pr mode2=(2¢Mp +neNbePt ')/(m+n) (242161.6 + 402+437.2)/(32.59 + 40.74) 211.4 kN
Eq2.2 Pr =min(Pr model,2,3) min(265.3, 211.4,2y4 211.4 kN
BOLT ROW 2
Column Flange rows 1 to 2 combined
Leff=Lel+P+Le2 98.5 + 100.0 + 96.4 294.9 mm
Mp =Leff stketk *py /4 294.9¢12.7+12.7275.0/4 328 kN.mm T26:6&1
Pr model=4«Mp /m 4+3270.5/32.59 401.4 kN Eq2.1
Pr mode2=(2sMp +neNb+Pt ')/(m+n) (2+3270.5 + 464#437.2)/(32.59 + 40.74) 394.1 kN
Eq2.2 Pr =min(Pr model,2,3) min(401.4, 394.1,.8%18 394.1 kN
Pr net=Pr-Pr1,1 394.1-211.4 182.7 kN
BOLT ROW 3
Column Flange rows 1 to 3 combined
Leff=Lel+P+Le2 98.5 +200.0 + 96.4 394.9 mm
Mp =Leff stketk *py /4 394.9¢12.7+12.7275.0/4 483 KN.mm T26:6&1
Pr model=4«Mp /m 4+4379.3/32.59 537.5 kN Eq2.1
Pr mode2=(2sMp +neNb+Pt ')/(m+n) (2+4379.3 + 466r437.2)/(32.59 + 40.74) 576.8 kN
Eq2.2 Pr =min(Pr model,2,3) min(537.5, 576.8,.8P3 537.5 kN
Pr net=Pr-Pr2,1 537.5-394.1 143.4 kN
BOLT ROW 4
Column Flange row 4 only
Mp =Leff stketk epy /4 192.8¢12.7+12.7275.0/4 218 kN.mm T25:1
Pr model=4«Mp /m 4+2137.9/32.59 262.4 kN Eq2.1
Pr mode2=(2sMp +neNb+Pt ')/(m+n) (2.2137.9 + 462#437.2)/(32.59 + 40.74) 210.8 kN
Eq2.2 Pr =min(Pr model,2,3) min(262.4, 210.8,.2y74 210.8 kN

Potential Tension Capacity
Sigma Pri 211.4 +182.7 + 143.4 + 210.8 kN 74843 k OK

Step 2 & 6A: Compression Zone

Web Bearing
n =min(5,2+0.6Be /K) min(5, 2 + 0.673.6/22.9) 933
Web Bearing Pbw =(b1 +nek)etsPyb (65.6 + 3.9¢28B%H275 363.6 kN
Stiff Bearing Ps =2(L-snipe)stssPyb 2(90.0 -<1@p275 440.0 kN
Bearing Cap=Pbw +Ps 363.6 + 440.0 803.6 kN
Web Buckling
Px mod=min(1,(ae+0.7+d)/(1.4+d))min(1,(106.4.7-@28.0)/(1.4428.0)) 0.678
Px =Pbw emod«25t/~N((b1 +n<k)d) 363.60.68x25x1.00+8:§(65.6+3.9¢22.9)x428.0) 202.9 kN
As =2¢Ls ots +Lw stw 249010 + 233.9¢8.5 3788 mm
lyy web =((Lw -ts )etw 3)/12 (233.9 - 10)+8.53Y1 11459 mrfy
lyy =lyy web+(ts (2-Ls +ts )3)/12 11459 + 10(2+90.0%)/12 5592983 min
Ryy=\(lyy /As ) (5592983/3788) 38.42 mm
A=0.7(D-2+T)/Ryy 0.7(453.4 - 2+12.7)/38.42 7.80
Px =Pc *As 275+3788.2(table 24 c) 1041.7 kN
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Beam Compression
Beam Compression Zone Stiffener and Flange in Cessgion Utilising 20% OverStressing
Total Area Stiffener and Flange  10.0 x100.0 + 9822.7 34.1 cm?
Pcbeam 34.1275¢1.20 1125.9 kN Eq 2.9
Step 3: Column Web Shear
Pv web=0.6+pyc *Av 0.6275(8.5+453.4) 635.9 kN EH0
Potential Compression Capacity
Pcmin Min(803.6, 1041.7, 1125.9) 803.6 kN OK
Step 4: Moment Capacity
Fc =Min(Pri +N, Pc) min(748.3 + -249.1,803.6) 4D8N
Fri =Fc -Axial 499.2 - -249.1 748.3 kN
Shear Limit Fri=Min(Fri , Fq) min(748.3,635.9) B3 kN
P3=Pri -Fri 748.3 - 635.9 112.4 kN
Final Bolt Forces and Moment Capacities
Bolt row 4: Mc4 =(Pr4 -BP)sh4 210.8-112.4 = 98.4+370.2 36.4 kN.m
Bolt row 3 Mc3 =Pr3 +h3 143.4+630.2 90.4 kN.m
Bolt row 2 Mc2 =Pr2 +h2 182.7+730.2 133.4 kN.m
Bolt row 1 Mc1 =Prl +h1 211.4+830.2 175.5 kN.m
Mc 435.7 kKN.m
Mm =M-N<Hn 330.0 - -249.1+140.4 365.0 KN.m OK
Tension Bolts Only the first 3 rows are requireddsist the applied moment
The remaining rows shall be considered to begfatte shear zone.
Mc' for 3 rows 175.5, 133.4,90.4 399.3 KN.m
Ft for 3 rows 211.4,182.7,143.4 537.5 kN
Ft design=Ft sMapp/Mc' 537.5365.0/399.3 491.3 kN
Step 5: Shear Bolts
Bolt Shear Capacity BSC=91.875, tg=32.7 91.9 kN
Bearing Capacity-End Plate pb=460, edge=50.0, Ptk2@0, kbs=1.00 184.0 kN
Bearing Capacity-Column Flange pb=460, edge=80+20, tk=12.7, kbs=1.00 116.8 kN
Bearing Capacity-Bolts pb=1000, @=20, tk=12.7 PaaN
Pss=Min(bearing...,shear) Min(184.0, 116.8, 252109) 91.9 kN
Pts Min(bearing...,0.4sshear) Min(184.0, 116.8}.2536.8) 36.8 kN
V=NsePss+NtePts 10+91.9 + 6+36.8 1139 kN OK
Combined Tension & Shear
Ftave =F/n 249/14 17.8 kN
Fs=Pse(1.4-Ft/Pt) 91.9+(14- 17.8/ 137.2) 1.9%N
V=NsePss+NtePts 2¢91.9 + 14+91.9 1470 kN OK

Step 6C: Column Tension Stiffeners

Stiffener at Bolt Row 0

Asn =2¢Bsn sts 2(90 - 10)+10 1600 mm?

Lt =Lu+P+LI 0.0 + 100 + 50.0 150.0 mm

Tension Asn req =(Fu +Fl )/pyt -Lt «t (0.0 + 21¢2¥5 - 150.0+9 0.0 mm2

OK F1 =Fue*ml/(ml+m2u) 0.032.6/(32.6 + -9.8) .0 BN
F2 =Fl em1 /(m1 +m2l) 211.4+32.6/(32.6 + 63.3) 1.9kN
Bending Asn req =(F1 +F2 )/py (0.0 + 71.9)/275  126mm?2

OK Bending fm =3¢F/2¢la /(LS sLs ots)  3¢71.9/2:8(j428+428+10) 2.4 N/mm?2

OK Shear fv =F/2/(Ls -snipe)/ts 71.9/2/(428 - 10)/ 8.6 N/mm?
pv =0.6+py 0.6275.0 165.0 N/mm?

OK Weld Tension fs =F/2/I t /( 2¢0.7+leg)  71.980(- 10)/( 2+0.7+6)  53.5 N/mm?

OK

Stiffener at Bolt Row 5

Asn =2¢Bsn sts 2(90 - 10)+10 1600 mm?

Lt =Lu+P+LlI 50.0 + 100 + 50.0 200.0 mm

Tension Asn req =(Fu +FI )/pyt -Lt «t (0.0 + 06 - 200.09 0.0 mm?
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OK F1 =Fueml/(m1 +m2u) 0.032.6/(32.6 + 40.2) .0 N
F2 =Fl em1 /(m1 +m2l) 0.032.6/(32.6 + 40.2) an
Bending Asn req =(F1 +F2 )/py (0.0 + 0.0)/275 10ud2
OK Bending fm =3¢F/2¢la /(LS °Ls ots) 3¢0.0/2+8({165°165+10) 0.0 N/mm?2
OK Shear fv =F/2/(Ls -snipe)/ts 0.0/2/(165 - 10)/1 0.0 N/mm2
pv =0.6py 0.6+275.0 165.0 N/mm2
OK Weld Tension fs =F/2/l t /( 2¢0.7+leg) 0.0/23(910)/( 20.7+6) 0.0 N/mm?2
OK
Step 6C: Beam Tension Stiffeners
Stiffener at Bolt Row 3
Asn =2¢Bsn ts 2(90 - 10)13 2032 mm?
Lt =Lu+P+LlI 50.0 + 260 + 50.0 360.0 mm
Tension Asn req =(Fu +FI )/pyt -Lt t (143.4 + 88275 - 360.0°9 0.0 mm?
OK F1 =Fueml/(ml+m2u) 143.436.0/(36.0 + 154.9  27.0 kN
F2 =Fl em1 /(m1 +m2l) 98.4+36.0/(36.0 + 82.8) 28N
Bending Asn req =(F1 +F2 )/py (27.0 + 29.8)/1275 065 mm?2
OK Bending fm =3sF/2¢la /(LS sLs sts)  3¢56.8/2+8(f165¢16513)  10.0 N/mmz?
OK Shear fv =F/2/(Ls -snipe)/ts 56.8/2/(165 - 18)/ 14.4 N/mm?
pv =0.6+py 0.6275.0 165.0 N/mm?
OK Weld Tension fs =F/2/1t /( 2¢0.7+leg)  56.8&0(- 10)/( 2¢0.7+6)  42.3 N/mm2
OK
Steps 7& 8: Welds
Flange Tension Weld
Fapp =min(BeT*Py, Fr 1+Fr2)  Min(189.9¢12.7-278,124 + 182.7) 394.1 kN
FwCap =2¢0.7¢ts sLePyw 2¢0.78+(189.9 - 2+8)+275 35% OK
Flange Compression Weld
Direct Bearing assumed. No check required
Web Welds in Tension Zone
Lwt=L-proj-T-root+1.73+g/2 300 - 20 - 13.8 - 10t21.73 90/2 333.8 mm
Load per row
Rowl =K1 sFr1 (60/(36 + 60))+211 132.5 kN
Row2 =K2 «Fr2 14183 182.7 kN
Row3 =K3 ¢Fr3 (155/(36 + 155))+143 116.4 kN
Total Load Ft 132.5,182.7,116.4 431.6 kN
FwCap =2¢0.7tseLwtePyw 2¢0.7962333.8+275 771.2 OK
Web Welds in Shear Zone
Lws=D-Tb-rb -Th -rh-Lwt 900.0 - 13.8-10.2 - 12.80.2 - 334 520.4 mm
FwCap =2¢0.7tseLws*Pyw 2¢0.76°520.4+220 961.6 kN OK
Haunch Welds
Mh= min(Mappeaves ,Mcrafter) min(330.0, 404.5) 0.BBKN.m
Method Force is resisted by both the Web WeldtaadEnd Weld
Each area must resist at least 1/4 of total load
Applied Force Fh =Mh /(D-T) 330.0/(453.4 - 12.7) 4878 kN
Mh is the maximum end of haunch moment fromaabling cases
Haunch Web Weld
Lw =(HI -Dc /2-Tep )/Cos(heta) (2000 - 453.4/2 - 20)/Co0s(10.0) 1724.4 mm
Lw =Lw -tw -(T+twl )/Sin(Thetal) 1724.4 - 6 -(I2+ 6)/Sin(13.1)= 1724.4-6-82.3 1636.1 mm
WebCap =2¢0.7¢t(Lw -2¢t)sPyw 2¢0.7+6(1636.1 - p#20 3001.3 kN
t=tw *Cos((90-ThetaH1)/2) 6°C0s((90-13.1)/2) mih
WebCap >=Fh /4 3001.3 >= 748.8/4 187.2 kN
OK
Haunch End Weld
EndCap =t(B-2ew)*Pyw 5(189.9 - 2¢0)«275 229.9 kN
EndCap >=Fh /4 229.9 >= 748.8/4 187.2 kN OH
Total Capacity=WebCap +EndCap 3001.3 + 229.9 3231.2 kN OK
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OK
OK
Compression Stiffener Web Weld
Fapp =Ft +N 491.3 +-249.1 242.3 kN
FwCap =2¢2¢0.7¢ts (D-2(T+r))sPyw 2¢2¢0.7+6(453.2(12.7 + 10.2))+220 1506.5 kN
OK
Beam Compression Stiffener
Stiffener Compression load Fc 10010275 275 kN
Fcmod= (Fc-Faxial)sMapp/Mcap+Faxial (230--249.85p899.3+-249.1 230 kN
Weld Axial Cap=hceweldspy 100.0+(0.76+2)+275 ZBEN
OK Weld Shear Cap=Leweldepy 165¢(0.7+692)+220 314N
OK Stiff Shear Cap=Lets*0.6°py 165¢10¢0.6°275 37N
OK

© Civil and Structural Computer Services LimitedCitcular Road, Newtownabbey, Co. Antrim BT37 ORA&J : 028 9036 5950 Fax : 028 9036 5102



© MasterSeries PowerPad Project Title

Joints Output.doc

H Job ref Job Ref
_Master Series User Company Sheet Sheet Ref 137
1 Circular Road Made By
Newtownabbey Date : 19 Jun 2008/ Version 2007.17
Co. Antrim, BT37 ORA Checked
Tel: (028) 9036 5950 Fax: (028) 9036 5101 APProved

Row Capacities

499 kN

98 kN

143 kN

183 kN

211 kN

Design to
Rafter Capacities Mc, Fvc, Fc

EAVES JOINT - EXTENDED END PLATE

165 165

S K

10 deg

Welds grd 35 Plates 5275
Beam 457x181 UB 67 [5275]
Haunch 457x181 UB £7 [5 275]
Column 457x191 UUB 67 [5 275]
Top 100 abovetop flange

10tk 6 fw 10 th 6 fn s tasans 11—

10tk 6 fw

6fw
(end)

10tk 6 fw

Beam to Column Flange End-PIa&ed Connection

LoADING CASE 01

Basic Data

Applied Forces at Column/Right Rafter Interface
Right Rafter Forces M, Fvr, Fr
Resultant Forces M, Fv, F
Load directions

-330.0 KNm, +30RN) -200.0 kN
-330.0 kKNm, +260.7 kd9.1 kN
Bottom of Joint in Tension, Raftewving Down and in Tension.

BS 5950-1: 2000 and the SCI Green B8@k:P-207/95

1046.2 kKN.m, 126A3 3395.2 kN

Summary of Results (Unity Ratios)

Tensile Capacity
Moment Capacity 435.7 kNm (for 4 rows of bolts)qdified Applied Moment Mm=365.0 kNm) 0.84
Moment Capacity 399.3 kNm (for the 3 rows of bo#tquired in the tension zone)
Shear Capacity

Shear Capacity (Fv & T)

Column Tension Stiffener at row 0 0.00, 0.16, @05, 0.24
Column Tension Stiffener at row 5 0.00, 0.00, 0@00, 0.00
Beam Tension Stiffener atrow 3 0.00, 0.10, 000@9, 0.19

Flange Welds 0.74

Web Welds 0.56, 0.27

Haunch Welds 0.06, 0.81, 0.23

Column Compression stiff Web Weld

OK Beam compression stiffener
OK Loading Case 02

End-Plate 1020 x 210 x 20 mm (34 kg)
16 Mo. M20 Grade 8.8 Bolts in 22 mm holes

Mc = 1046.2 KN.m

0.33

0.91
0.23
0.18

0.24

0.00

0.19
0.74
0.56
0.81
0.16

100

20

OK

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
0.16
0.98
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Basic Data
Applied Forces at Column/Right Rafter Interface
Right Rafter Forces M, Fvr, Fr -330.0 kNm, +30KN) -200.0 kN
Resultant Forces M, Fv, F -330.0 kKNm, +260.7 kd9.1 kN
Load directions Bottom of Joint in Tension, Raftesving Down and in Tension.
Design to BS 5950-1: 2000 and the SCI Green B8@k:P-207/95
Rafter Capacities Mc, Fvc, Fc 1046.2 KN.m, 1263 3395.2 kN Mc = 1046.2 kN.m OK

Summary of Results (Unity Ratios)

Tensile Capacity 0.33 OK
Moment Capacity 435.7 kNm (for 4 rows of bolts)diified Applied Moment Mm=365.0 kNm) 0.84 OK
Moment Capacity 399.3 kNm (for the 3 rows of bo#tquired in the tension zone) 0.91 OK]
Shear Capacity 0.23 OK
Shear Capacity (Fv & T) 0.18 OK
Column Tension Stiffener at row 0 0.00, 0.16, 0@M05, 0.24 0.24 OK
Column Tension Stiffener at row 5 0.00, 0.00, 0@00, 0.00 0.00 OK
Beam Tension Stiffener atrow 3 0.00, 0.10, 000@9, 0.19 0.19 OK
Flange Welds 0.74 0.74 OK
Web Welds 0.56, 0.27 0.56 OK
Haunch Welds 0.06, 0.81, 0.23 0.81 OK
Column Compression stiff Web Weld 0.16 0.16
OK Beam compression stiffener 0.98
OK
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EAVES JOINT - MULTI STOREY

165 %0 90

(—

214 kN I 10tk 6 fur
- - 10fw +4dp alo ol e
A 214 kN 10tk 6 fw
B - afo o} Nel
183 kN
— e e ol o off o
25kN
- - ofo oif o
- afo ot o
4’ s . —— = = = 10tk 6 fw (e S
= Bfw
Row Capacities . a o ol o
T = 10tk 6 fw

<0 80

Welds grd 35 Plates 5275

Beam 457%191 UB 67 [5275]

Column 457x191 UB 67 [S 275]

Beam to Column Flange End-Plated Connection
LOADING CASE 01
Basic Data
Applied Forces at Column/Right Rafter Interface

Resultant Forces M, Fv, F +125.0 kNm, +600.0 kRDG-0 kN
Load directions Top of Joint in Tension, Rafterving Down and in Compression.
Design to BS 5950-1: 2000 and the SCI Green B8@k:P-207/95
Rafter Capacities Mc, Fvc, Fc 404.5 kN.m, 635\9 351.3 kN Fvc = 635.9 kN

Summary of Results (Unity Ratios)
Moment Capacity 256.9 kNm (for 4 rows of bolts)diified Applied Moment Mm=77.6 kNm) 0.30

Moment Capacity 109.8 kNm (for the 1 rows of boéiguired in the tension zone) 0.71
Shear Capacity 0.60
Column Tension Stiffener at row 1 0.00, 0.41, 0@23, 0.61 0.61
Extended End-plate Stiffener 0.42, 0.24, 0.45000528, 0.41 0.50
Flange Welds 0.17 0.17
Web Welds 0.00, 0.80 0.80
Column Compression stiff Web Weld 0.23
OK Beam compression stiffener

Warning

100

100

133%

End-Plate 653 x 210 x 20 mm (22 kg)
12 No. M20 Grade 8.8 Bolts in 22 mm holes

100

453*

100

OK

OK
OK|
OK
OK
OK
OK
OK
0.23
1.07
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APEX JOINT
g0
T
1110 kN C——————°1 2
EE—
17 kN
/<
12 deg
510
900
211 kN .
47 ol o |
s 13w K
231kN (end)
/'; ‘
274 kN
L
Row Capacities ! 8w A|/

1200

Welds grd 35 Plates 5275 End-Plate 940 x 190 x 20 mm (28 kg)

Beam 457x191 UB 67 [5275] 10 No.M20 Grade 8.8 Bolts in 22mm hales
Haunch 457x191 UB 67 [S 275]

Beam to Beam End-Plated Connection

LoADING CASE 01

Basic Data

Applied Forces at End-plate Interface
Right Rafter Forces M, Fvr, Fr -150.0 kNm, +40KN) +300.0 kN
Resultant Forces M, Fv, F -150.0 kNm, +328.9 kBIf3:6 kN
Load directions Bottom of Joint in Tension, Raftesving Down and in Compression.
Design toBS 5950-1: 2000 and the SCI Green B8@k:P-207/95
Rafter Capacities Mc, Fvc, Fc1046.2 KN.m, 1263 3395.2 kNFvc = 1262.3 kN

OK

Summary of Results (Unity Ratios)
Moment Capacity 527.9 kNm (for 4 rows of bolts)qdlified Applied Moment Mm=71.8 kNm) 0.14 OK
Moment Capacity 223.9 kNm (for the 1 rows of bo#tquired in the tension zone) 0.32 OK]
Shear Capacity 0.41 OK
Beam Tension Stiffener at row 3  0.00, 0.06, 00025, 0.12 0.12 OK
Flange Welds 0.16 0.16 OK
Web Welds 0.55, 0.24 0.55 OK
Haunch Welds 0.98 0.98 OK
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APEX JOINT AS A BEAM SPLICE

.
—_— L | | T
] @] L
180 kN o o B
135 kN O o _
208 kN O O _
Em— | |
e et U5 87 52751 o120 Grade 3 3ol n 52 o ol
Beam to Beam End-Plated Connection
LoADING CASE 01
Basic Data
Applied Forces at End-plate Interface
Resultant Forces M, Fv, F -150.0 kNm, +400.0 kB0QB3-0 kN
Load directions Bottom of Joint in Tension, Raftewving Down and in Compression.
Design toBS 5950-1: 2000 and the SCI Green B8@k:P-207/95
Rafter Capacities Mc, Fvc, Fc 404.5 kN.m, 638\9 2351.3 kN Fvc = 635.9 kN
OK
Summary of Results (Unity Ratios)
Moment Capacity 144.5 kNm (for 3 rows of bolts)diified Applied Moment Mm=83.9 kNm) 0.58 OK
Moment Capacity 120.4 kNm (for the 2 rows of bo#tquired in the tension zone) 0.70 OK]
Shear Capacity 0.78 OK
Flange Welds 0.58 0.58 OK
Web Welds 0.52, 0.52, 0.57 0.57 OK
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BASE-PLATE - AXIAL LOADED

305x305 UC 198 [5275]
T — 5
L i - 2
E E O ) O E : - afw - afw
il i = =
lﬁl e = 00 |25 " | £ sogeoue
O O
o St &= &=t 300
L
k k
450
Base-Plate 450 x 425 x 20 mm (30 kg) [ ]| |
With 4 No. 35 mm holes -
For 30 mm Grade 8.8 Bolts.
Washers 150 x 150 x 25 mm thick with 50 mm Void
All Plates 5275, AllWelds Grade 35 {direct bearing assumed.)
Reinforcement 12 @ 200 mm cc each way. Cover 0 mm
Base-Plate Connection
LoADING CASE 01
Basic Data

Applied Forces at Interface
Resultant Forces M, Fv, F Moment +0.0 KNm, Shé&fy0t0 kN, Axial +1000.0 kN
(Axial Compression)

Basic Dimensions
Column: 305x305UC198 [28] D=339.9, B=314.5, T=31719.1, r=15.2, py=265
Data grout, Fcu, Fcv, py, slope 25 N/mmz2, 25 N/prB85 N/mm?2, 265 N/mm2, 30 deg to vertical
Design to BS 5950-1: 2000 and the SCI Green B8@k:P-207/95
Column Capacities Mc, Fvc, Fc 911.6 kN.m, 1032 6688.9 kN Fvc =1032.2 kN OK

Summary of Results (Unity Ratios)

Concrete Pressure 1.00 OK
Base-Plate thickness in Compression 0.51
OK Horizontal Shear 0.93
OK Flange & Web Welds 0.78 0.78
OK
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500

Design to

Column Capacities Mc, Fvc, Fc

BASE-PLATE: STIFFENED ASYMETRICAL BASEPLATE

o] C /—AL 12w G4 ; A

E ]
1000
Base-Plate 1000 x 700 x 60 mm (330 ka)
With 7 No. 35 mm holes
For 30 mm Grade 8.8 Bolts.

500 (700

610x228 UB 125 [5275]

/—Q» Bfw 12w

Washers 150 x 150 x 15 mm thick with 50 mm Void

&ll Plates 5355. AllWelds Grade 35 {direct bearing assumed.)

20 mm stiffeners.
Reinforcement 12 @ 200 mm cc each way. Cover 0 mm

Base-Plate Connection

LoADING CASE 01

Basic Data

Applied Forces at Interface
Resultant Forces M, Fv, F

Moment +450.0 kNm, Ské&80.0 kN, Axial +500.0 kN

(Left side in tension, Axial Compression)

Basic Dimensions
Column: 610x229UB125 [28]
Data grout, Fcu, Fcv, py, slope

D=612.2, B=229.0, T=19:6.1.9, r=12.7, py=265
20 N/mmz, 25 N/peB5 N/mm?2, 335 N/mmg2, 30 deg to vertical

BS 5950-1: 2000 and the SCI Green B8@k:P-207/95
Tk limited by Axial only elastic stress 4.13.2.3

974.1 KN.m, 1138\3 4222.2 kN

Mc = 974.1 kN.m

Summary of Results (Unity Ratios)

Concrete Pressure (under Axial only)

OK Base-Plate thickness in Compression (under|Axiby) 0.00
Bolt Tension 0.23
Base-Plate thickness in Compression

OK Comp-stiff perpendicular to Flange 0.56, 0841, 0.52, 0.71
OK Plate Tension Bending 0.38,0.04
OK Flange in Tension-zone 0.02
OK Ten-stiff perpendicular to Flange 0.06, 0.199)0.09, 0.14
OK Ten-stiff between Flanges 0.04, 0.05, 0.16900004
OK Ten-stiff main vertical weld 0.23,0.22,0.17
OK Concrete Embedment

OK Washer Bending & Shear 0.00, 0.13
OK Punching Shear 0.06, 0.23
OK Horizontal Shear

OK

—x
200
300

— 20 grout

500

OK

0.75
OK
OK

0.91
0.84

0.39
0.02
0.14
0.16
.28
0.20
0.13
0.23
0.66
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90

90

90

BEAM-SPLICE WITH STAGGERED BOLTS AND DOUBLE BOTTOM COVER PLATE.

50 a0 120 an 50
I e e I A §

35, 370 L 110 3E70 35
11 1 1 11
[®] O @] O
O @] e o}
@] o @] [
o ] ) ]

Q @] Q O

Non Bearing - Beam to Beam M oment Splice Connection

Minor Axis Moment
Beam Gap=5 mm
HSFG Bolts
Design to

:

| L

t Tt
35 2250 90 2@50 35

LoADING CASE 01
Basic Data

Applied Forces at Interface
Resultant Forces M, Fv, F

+200.0 KNm, +0.0 kN, G:0&N
(Bottom in tension, Axial Compression)
20.0 kNm

Therefore No direct bearing.

Non-slip at service)

BS 5950-1: 2000 and the SCI Green B8@k:P-207/95

Basic Dimensions
Beam-533x210UB101 [28]
Beam Capacities Mc, Fvc, Fc

692.2 kN.m, 921.6 8409.5 kN

Summary of Results (Unity Ratios)

Top Flange in Compression Bolt Capacity
Top Flange in Compression Axial Capacity

Bottom Flange in Tension Bolt Capacity

OK
OK
OK
OK

Bottom Flange in Tension Axial Capacity
Top flange minor axis
Bottom flange minor axis

D=536.7, B=210.0, T=174,8, r=12.7, py=265
Mc = 692.2 kN.m OK

0.70 OK
0.52 OK
0.33

0.34

0.98, 0.84 0.98

0.66, 0.41 0.66

Splice Plates

TopFlange
1Mo 600x210x 15 mm {15 kg)

web
1Mo 400x403 x 10 mm {1x13 kg)

Bottom Flange
2 No 520%80x 12 mm (2x4 kg)
1 No 520 %210 x 15 mm (13 kg)

HSFG - Pt 2 Bolts {non-slip at service)
44 Mo. 20 mm @ Bolts
In 22 mm Holes

Beams 533x210 UB 101 [5 275]
all Plates 5275
Beam gap 5mm
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COLUMN SPLICE: NON-BEARING

Upper Column 203x203 UC 46 [S275]
Lower Column 203x203 UC 52 [5 275]
Bxternal Flange Plates
2/726 % 200 % 10 mm {2x11 kg)

3gen  External Packers
2/353 x 200 x 1 (aprox) mm (2x1 kg)

Web Cover Plates
2/180 x 150 x 8 mm (22 kg)

HSFG - Pt 1 Balts {non-slip at service)
| 36 No. 20 mm @ Bolts
In 22 mm Holes

106 All Plates 5275

40

3@9o
70

40

—

Flange

Non Bearing - Column Splice Connection

Basic Data
Applied Forces at Interface
FC Maximum Factored Axial Load 510.0 kN Compressio
FCD Minimum Factored Axial Load 0.0 kN Compression
M Factored Moment 30.0 kNm
FC Factored Shear Force 0.0 kN
Column Gap= 10 mm Therefore No direct bearing.
HSFG Bolts Non-slip at service)
Design to BS 5950: Pt 1: 2000 and the SCI GreavkB8CI-P212: 2002

Basic Dimensions
Upper Column-203x203UC46 [28]D=203.2, B=203.6 1T, t=7.2, r=10.2, py=275, Fc =1613 kN
Lower Column-203x203UC52 [28] D=206.2, B=204.31P5, t=7.9, r=10.2, py=275, Fc =1836 kN

Summary of Results (Unity Ratios)

Plate & Flange Capacity in Compression 0.62
OK Plate & Flange Capacity in Tension 0.29
OK Flange Bolts Shear Capacity Bolt Capacity 0.78 OK
Web Plate Axial Capacity 0.09 OK
Upper Web Axial Capacity 0.17 OK
Lower Web Axial Capacity 0.15 OK
Web Plate Moment Capacity 0.00 OK
Web Plate Shear Capacity 0.00 OK
Web Bolt Capacity 0.81 OK
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COLUMN SPLICE: BEARING COUNTERSUNK INTERNAL COVER PLATES

Upper Column 203x203 UC 46 [5275]
Lower Column 203x203 UC 52 [S 275]

Internal Flange Plates
3890 4f726 x 80 x 12 mm {45 kg)

Web Cover Plates
2180 % 150 % 8 mm {22 kg)

Grade 8.8 Bolts
36 No. 20 mm @ Bolts
In 22 mm Holes

40

] All Plates 5275
100 106
40 7
Web
40
3@90
70
40
ﬁ[‘m
FI:ge
Bearing - Column Splice Connection
Basic Data
Applied Forces at Interface
FC Maximum Factored Axial Load 510.0 kN Compressio
FCD Minimum Factored Axial Load 230.0 kN Compressi
M Factored Moment 30.0 kNm
FC Factored Shear Force 0.0 kN
Column Gap= 0 mm Therefore DIRECT bearing assumed.
Design to BS 5950: Pt 1: 2000 and the SCI GreevkB8CI-P212: 2002

Basic Dimensions
Upper Column-203x203UC46 [28]D=203.2, B=203.61T9, t=7.2, r=10.2, py=275, Fc =1613 kN
Lower Column-203x203UC52 [28] D=206.2, B=204.3,1P5, t=7.9, r=10.2, py=275, Fc =1836 kN

Summary of Results (Unity Ratios)
Plate & Flange Capacity in Tension 0.11
OK Flange Bolts Shear Capacity Bolt Capacity 0.11 OK
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147-

COLUMN SPLICE- BEARING AND COUNTERSUNK BOLTS

L

-

Q

A

A

A

-

S

All Plates 5275

FC
FCD
M
FC

Design to

OK

Division Plate’

Web Divsion Plate

Basic Dimensions
Upper Column-203x203UC46 [28]D=203.2, B=203.61T9, t=7.2, r=10.2, py=275, Fc =1613 kN
Lower Column-254x254UC73 [28] D=254.1, B=254.6,1%=2, t=8.6, r=12.7, py=275, Fc =2556 kN

%@F
b
T
1

i
g

120 (flg.)

Bearing - Column Splice Connection

Basic Data

Applied Forces at Interface

Maximum Factored Axial Load
Minimum Factored Axial Load
Factored Moment
Factored Shear Force

Direct Bearing assumed

All Moment and Axial loads resisted by Flanges
All Shear loads resisted by Web bolts and Frictio
BS 5950: Pt 1: 2000 and the SCI GrearkB8CI-P212: 2002

Summary of Results (Unity Ratios)

Plate & Flange Capacity in Tension
Flange Bolts Shear Capacity Bolt Capacity

2@90

106

2@90

560.0 kN  Compressio
0.0 kN  Compressior]

30.0 kNm
0.0 kN

Upper Column 203x203 UC 46 [5 275)
Lower Column 254x254 UC 73 [5 275]
External Flange Plates

2/546.% 200 x 10 mm (263 kg)
External Packers

2/256 % 200 x 25 (aprox) mm (2x10 kg

Bearing Divider Flate
248 x 205 x 25 mm {10 kg)

Wb Angle Cleats
4/90% 90 x 8 Ang x 150 mm (42 kg)
2 bolts per leg. 80 cc with 50 back mar

Grade 8.8 Bolts

20 Na. 20 mm O Bolts
In 21 mm Hales

0.32

0.51 OK
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HoLLOW SECTION SPLICE BI-AXIALLY LOADED RHS

50

50

= | ="
- B
Ef\.(ar)L\,
- o @ O
—— o @ O
= o @ O
. o @ O
st L W [ e @
L | -
Hollow Section Splice Connection
LOADING CASE 01
Basic Data
Applied Forces at Interface
Applied Forces F=-1.0 kN (T),
Design to BS 5950: Pt 1: 2000 and the SCI GreavkB8CI-P212: 2002
Basic Dimensions
Beam-350x150x8RHS [28] D=350.0, B=150.0, T=8.0;2%5
Summary of Results (Unity Ratios)
T&B: End-Plate & Bolts 0.00, 0.00 0.00 OK
Side: End-Plate & Bolts 0.00, 0.00 0.00 OK
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flanges 200x15, web 1170x10
Welds E35 End-Plates 5275

flanges 200x15, web 1170x10

Top Notch: 50 x93 mm lg. net

Bot Notch: 50 x 93 mm lg. net

Plate: 12x 200 x 1060 mm dp. (20 kg}
With 30 No. 22 mm holes

For 20mm @ Grade 8.8 Bolts.

Beam to Beam Flexible End-plate Connection

Basic Data

Applied Forces at Interface

Shear Forces Left = 870.0 kN, Right = 500.0 kN

Tie Force 75.0 kN

But not less than 100% of the Shear Load. (S@ILP®.1)

Design to BS 5950: Pt 1: 2000 and the SCI GreavkB8CI-P212: 2002
Basic Dimensions

Left-Pg 200x15 T+B 1170x10 W [28] D=1200.0, B=2am0r=15.0, t=10.0, py=275

Right-Pg 200x15 T+B 920x10 W [28]
B=200.0, T=15.0, t=10.0, py=275

Summary of Results (Unity Ratios)
Left Hand Beam

Bolt Shear & Bearing 0.32,0.12 0.32
Plate Bearing 0.26
Plate Shear 0.23,0.25,0.21 0.25
Web Shear & Weld 0.55,0.34 0.55
Web Bending 0.17
Tie force Plate, Web, Weld, Bolts 0.86, 0.30, 0231 0.86
Right Hand Beam
Bolt Shear & Bearing 0.23,0.10 0.23
Plate Bearing 0.23
Plate Shear 0.20, 0.22, 0.18 0.22
Web Shear & Weld 0.40,0.24 0.40
Web Bending 0.10
Tie force Plate, Web, Weld, Bolts 0.89, 0.21, 0(.24 0.89
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BEAM TO BEAM FLEXIBLE END-PLATE - WITH PLATE GIRDERS
140 93 net 05 net 140
[ ko
50 L | — ﬁcsu
4D7L (s} ja) Q—Sf | af 'D [} o Z[}U
70 . e W 70
+— |0 s} o\ o —
70 70
T ] Q Lo} o —t
70 70
1+ |o a s} al| —
70 70
+— |0 [l [} ol —
70 70
+— |o s} o o —F
70 70
+ |o o =} al —¢
70 70
+— |0 s} o O
70 70
+— |o aQ o o —
70 70
+— |o =} s} al| —f
70 70
+ |o fa} [} ol —
70 70
+— |o a o o =
70
707; ] o ]
+ |o fa}
ID7Q o o | Right Beam: 950x200 Plate Girder [S 275]
flanges 200x15, web 920x10
Top Motch: 50x 85 mm lg. net
_ Plate: 10% 200 x 850 mm dp. (13 kg)
. With 24 No. 22 mm holes
Left Beam: 1200x200 Plate Girder [S 275] 1200:200 Plate Girder [5 2751 For 20mm 3 Grade 8.8 Bolts.

Supporting-Pg 200x15 T+B 1170x10 W D=1200.0, B»PQ0T=15.0, t=10.0, py=27

D=950.0,

OK
OK
OK
OK
OK
OK

OK
OK
OK
OK
OK
OK

oY
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Supporting Beam
Bolt Bearing 0.25 OK
Plate Bearing 0.54 OK
Web Bearing & Shear 0.54, 0.39, 0.39 0.54 OK
BEAM TO BEAM FIN-PLATE
100
f— o
50 50
T H A
.......... II \I} _’:28
I ] 40
O ] : —
8 50
8fw v —
96\ O 50
0] —
o) ﬁésu
D 50
O O ] 50
o - ]
50
O —k
| L
..................................... | e
Left: 457x152 UB 67 [5 275] Right: 457%152 UB 67 [5 275]
Top Motch: 28 x 102 mm lg. net Beam: 533x210 UB 82 [5 275] Top Motch: 28x 102 mm lg. net
Plate: 10 x 100 x 360 mm dp. {3 ka) Beam to web gap 10 mm Plate: 10 x 150 x 380 mm dp. (4 ka)
with 5 No. 22 mm holes Welds E35 Fin-Plates 5275 Wwith 7 No. 22 mm holes
For 20 mm @ Grade 8.8 Bolts. For 20 mm @ Grade 8.8 Bolts.
Beam to Beam Fin-plate Connection
Basic Data
Applied Forces at Interface
Shear Forces Left = 200.0 kN, Right = 370.0 kN
Tie Force 75.0 kN
But not less than 100% of the Shear Load. (S@ILP®.1)
Design to BS 5950: Pt 1: 2000 and the SCI GreevkB8CI-P212: 2002
Basic Dimensions
Left-457x152 UB 67 [28] D=458.0, B=153.8, T=15t69.0, r=10.2, py=275
Supporting-533x210 UB 82 [28] D=528.3, B=208.8,18:2, t=9.6, r=12.7, py=275
Right-457x152 UB 67 [28] D=458.0, B=153.8, T=15£0.0, r=10.2, py=275
Summary of Results (Unity Ratios)
Left Hand Beam
Bolt Shear & Bearing 0.54, 0.27 0.54 OK
Fin-Plate & Web Bearing 0.53, 0.59 0.59 OK
Beam Web Shear 0.31, 0.30, 0.38 0.38 OK
Beam Web Bending 0.20 OK
Fin-Plate Shear 0.37, 0.40, 0.33 0.40 OK
Fin-Plate Bending 0.17,0 0.17 OK
Tie force Plate T,B, Web T, B 0.24, 0.35, 0.3280. 0.48 OK
Right Hand Beam
Bolt Shear & Bearing 0.90, 0.46 0.90 OK
Fin-Plate & Web Bearing 0.90, 1.00 1.00 OK
Beam Web Shear 0.58, 0.64, 0.57 0.64 OK
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Beam Web Bending

Beam Web Bending
Fin-Plate Shear

Fin-Plate Bending

Tie force Plate T,B, Web T, B

Supporting Beam
Combined Web Shear

0.66, 0.85, 0.50
0.36, 0.40
0.50, 0.42, 0.660.

BEAM TO BEAM ANGLE CLEATS

2] ] | L 1| N
e o L I I —
40 40 40
H— de O O —F
70 70 70
ke . @) 8] —k
70 70 70
I b O O 4t
70 70 70
. . O O —
70 70 70
e Je O O —k

Left: 457x152 UB 67 [5 275]

Top Notch: 28x92 mmlg. net

2 No. 90 % 80 x 10 L x 360 mm (2x5 ka)
With 5 No. 22 mm holes inwebs

and 5 MNo.22mm holes in toes

For 15 No. 20 mm @ Grade 8.8 Bolts.

Beam: 533x210 UB 82 [5275]
Beam to web gap 10 mm
‘Web to cleat gap 2 mm
Cleats grade: 5275

Basic Data

Applied Forces at Interface

Shear Forces Left = 100.0 kN, Right = 200.0 kN

Basic Dimensions
Left-457x152 UB 67 [28]
Supporting-533x210 UB 82 [28]
Right-457x152 UB 67 [28]

D=528.3, B=208.818=2, t=9.6, r=12.7, py=27

Summary of Results (Unity Ratios)

Left & Right Hand Beams
Limiting Shear Capacity Web Bearing critical
Cleat Web: Bolt Shear & Bearing 0.27, 0.27
Cleat Web: Cleat & Web Bearing 0.27, 0.59
Beam Web: Shear 0.31, 0.30, 0.38
Beam Web Bending

Beam to Beam Angle Cleat Connection

Tie Force 75.0 kN
But not less than 100% of the Shear Load. (S@ILP®.1)
Design to BS 5950: Pt 1: 2000 and the SCI GreevkB8CI-P212: 2002

D=458.0, B=153.8, T=15t69.0, r=10.2, py=275

D=458.0, B=153.8, T=158£0.0, r=10.2, py=275

0.33 OK
0.36 OK
0.85 OK
0.40 OK
0.66 OK
0.54 OK
50%
T
110

T 1
= {»

40
O Q|7

70
O O |-

70
Q O |

70
O O |

70
O O

Right: 457x152 UB 67 [5 2751

Top Notch: 28 %92 mm lg. net

2 No. 90 x §0x 10 L x 360 mm {2x5 kg)
With 5 No. 22 mm holes in webs

and 5 No.22mm holes intoes

For 15 No. 20 mm @ Grade 8.8 Bolts.

5

3380 OK
0.27 OK
0.59 OK
0.38 OK
0.20 OK
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Cleat Web: Shear 0.19, 0.20, 0.17 0.20 OK
Cleat Web: Bending 0.12,0 0.12 OK
Cleat Toe: Bolt Shear & Bearing 0.22, 0.10 0.22 OK
Cleat Toe: Bearing 0.22 OK
Cleat Toe: Shear 0.19, 0.20, 0.17 0.20 OK
Tie checks 0.49, 0.32, 0.48, 0.43 0.49 OK

Supporting Beam

Bolt and Web Bearing 0.10, 0.23 0.23 OK
Web Shear 0.23,, 0.23 OK

BEAM TO COLUMN FLEXIBLE END-PLATE

=
4

Y /—q—ﬁfw(lnmdennlw L
3|"—-_,H:| O o D ........................... a7
b H ) i 40
70 | | P ol o] =
- o E o Bfw 'B__\ . 70
70 o O —f
F— | O HiE 70
70 il Ol o —F
+— | Sl O : 70
70 I ol o —
— |G o : 70
70 il ol o —F
A Sl o -
...........................
“—1 afw {inside anly)
Beam 1: 457x152 UB 67 [5 275] Beam 2: 457x152 UB 67 [5 275]
Plate: 8150 x 470 mm dp. (4 ka) Plate: 8 150 360 mm dp. {3 kg)
With 12 No. 22 mm holes Column: 203%202 UC 46 [S 275] With 10 No., 22 mm holes
For 20 mm 3 Grade 8.8 Bolts. Welds E35 End-Plates 5275 For 20mm @ Grade 8.8 Bolts.
g0 i}
77 il e T s || e R S s ﬁ:27
a0 1 1. a0
A— Do oo =t
70 . /——ﬂ— 3w afw -B——\ . 70
T 9] Hig e [ h | ] —
70 i i 70
A= | O O Ol O =t
70 Fii]
A= |o o ol —F
70 i : 70
A= OO S o ¢
N ]
Beam 1: 457152 UB 67 [5 275] Beam 2: 457152 UB 67 [5 275]
Plate: 8x 150 x 360 mm dp. (3 kag) Plate: 8x 150 x 360 mm dp. {3 kg)
‘With 10 No. 22 mm holes ‘With 10 No. 22 mm holes
For 20 mm @ Grade 8.8 Bolts. For 20 mm @ Grade 8.8 Bolts.
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Beam to Column Flexible End-plate Connection
Basic Data
Applied Forces at Interface
Shear Forces Flange 1 = 100.0 kN, Flange 2 = 200.0
Tie Forces 75.0 kNBut not less than 100% of theaBhoad. (SCI P341 T5.1)

Design toBS 5950: Pt 1: 2000 and the SCI GreavkBSCI-P212: 2002

Basic Dimensions
Flange 1-457x152 UB 67 [28] D=458.0, B=153.8, TH15=9.0, r=10.2, py=275
Flange 2-457x152 UB 67 [28] D=458.0, B=153.8, TH15=9.0, r=10.2, py=275
Web 1-457x152 UB 67 [28] D=458.0, B=153.8, T:15=9.0, r=10.2, py=275
Web 2-457x152 UB 67 [28] D=458.0, B=153.8, T:15=9.0, r=10.2, py=275
Column -203x203 UC 46 [28] D=203.2, B=203.6, TH1=7.2, r=10.2, py=275

Summary of Results (Unity Ratios)
Checks for Flange Beam on Side 1

Bolt Shear & Bearing 0.09, 0.05 0.09 OK
Plate Bearing 0.11 OK
Plate Shear 0.09, 0.09, 0.09 0.09 OK
Web Shear & Weld 0.14, 0.09 0.14 OK
Column Flange Bolt Bearing 0.04 OK
Column Flange Bearing & Shear 0.08, 0.06, 0.05 0.08 OK
Tie force Plate, Web, Weld, Bolts 0.26, 0.09, 0@88 0.26 OK
Checks for Flange Beam on Side 2
Bolt Shear & Bearing 0.22,0.13 0.22 OK
Plate Bearing 0.27 OK
Plate Shear 0.23, 0.25, 0.22 0.25 OK
Web Shear & Weld 0.42,0.24 0.42 OK
Column Flange Bolt Bearing 0.09 OK
Column Flange Bearing & Shear 0.20, 0.13, 0.12 0.20 OK
Tie force Plate, Web, Weld, Bolts 0.62, 0.22, 0198 0.62 OK
Checks for Web Beam on Side 1
Tie force Plate, Web, Weld, Bolts 0.23, 0.08, Q@07 0.23 OK
Checks for Web Beam on Side 2
Tie force Plate, Web, Weld, Bolts 0.23, 0.08, Q@07 0.23 OK
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BEAM TO COLUMN FIN-PLATE
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1: 457%152 UB 67 [5 275]

Beam to Column Gap 10 mm

Flate:
With 5
Far 20

7

10 % 100 x 360 mm dp. {3 ka} Column: 203x203 UC 46 [S 275]
MNo.22 mm holes Welds E35 Fin-Plates 5275
mm @ Grade 8.8 Bolts,

120
7
0,50

™7

(ST O & R o]
(ST O & B8]

oooo)/o

Beam 1:457x152 UB 67 [5 275]
Beam to Column Gap 10 mm

Plate: 10 x 100 x 360 mm dp. (3 ka)
With 5 No. 22 mm holes

Beam to Column Fin-plate Connection

Basic Data
Applied Forces at Interface
Shear Forces Flange 1 = 200.0 kN, Web 1 = 300.0 kN
Flange 2 = 300.0 kN, Web 2 = 400.0 kN
Tie Forces Flanges = 75.0 kN, Webs =75.0 kN
But not less than 100% of the Shear Load.
Design to BS 5950: Pt 1: 2000 and the SCI GreavkB8CI-P212: 2002
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Beam 2:457x152 UB 67 [5275]
Beam to Column Gap 10 mm

Plate: 10x 100 x 360 mm dp. (3 ka)
With 5 No. 22 mm holes

For 20 mm @ Grade 8.8 Bolts.

{INN

4

Beam 2:457x152 UB 67 [5 275]
Beam to Column Gap 10 mm

Plate: 10x 160 x 400 mm dp. (5 kag)
With 10 No. 22 mm holes

(S@iPB.1)
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Basic Dimensions
Flange 1-457x152 UB 67 [28]
Flange 2-457x152 UB 67 [28]
Web 1-457x152 UB 67 [28]
Web 2-457x152 UB 67 [28]
Column -203x203 UC 46 [28]

Bolt Shear & Bearing
Fin-Plate & Web Bearing
Beam Web Shear

Fin-Plate Shear

Fin-Plate Bending

Tie force Plate T,B, Web T, B

Bolt Shear & Bearing
Fin-Plate & Web Bearing
Beam Web Shear

Fin-Plate Shear

Fin-Plate Bending

Tie force Plate T,B, Web T, B

Bolt Shear & Bearing
Fin-Plate & Web Bearing
Beam Web Shear

Fin-Plate Shear

Fin-Plate Bending

Notched Beam Bending

Tie force Plate T,B, Web T, B

Bolt Shear & Bearing
Fin-Plate & Web Bearing
Beam Web Shear

Fin-Plate Shear

Fin-Plate Bending

Notched Beam Bending

Tie force Plate T,B, Web T, B

Supporting Column
Combined Web Shear
Flange 1 Shear
Flange 2 Shear

D=458.0, B=153.8, TA15=9.0, r=10.2, py=275
D=458.0, B=153.8, TA15=9.0, r=10.2, py=275
D=458.0, B=153.8, TA15=9.0, r=10.2, py=275
D=458.0, B=153.8, TA15=9.0, r=10.2, py=275
D=203.2, B=203.6, THL1=7.2, r=10.2, py=275

Summary of Results (Unity Ratios)
Checks for Flange Beam on Side 1

0.54, 0.27

0.53, 0.59

0.29, 0.28, 0.35
0.37, 0.40, 0.33
0.17,0

0.24, 0.35, 0.3280.

Checks for Flange Beam on Side 2

0.80, 0.41

0.80, 0.89

0.44, 0.41, 0.53
0.56, 0.61, 0.50
0.25,0

0.36, 0.52, 0.4920.

Checks for Web Beam on Side 1

0.80, 0.41

0.80, 0.89

0.44, 0.41, 0.53
0.56, 0.61, 0.50
0.25,0

0.36, 0.52, 0.4820.

Checks for Web Beam on Side 2

0.73, 0.37
0.72,0.81
0.59, 0.55, 0.65
0.67, 0.69, 0.63
0.27, 0.46

0.48, 0.35, 0.5390.

0.54
0.59
0.35
0.40
0.17
0.48

0.80
0.89
0.53
0.61
0.25
0.72

0.80
0.89
0.53
0.61
0.25
0.15
0.72

0.73
0.81
0.65
0.69
0.46
0.30
0.53

0.86
0.26
0.39

OK
OK
OK
OK
OK
OK

OK
OK
OK
OK
OK
OK

OK
OK
OK
OK
OK
OK
OK

OK
OK
OK
OK
OK
OK
OK

OK
OK
OK
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BEAM TO COLUMN ANGLE CLEATS

2Mo. 90 x 90 x 10 L x 360 mm (2x5 kg)
With 5 No. 22 mm holes in webs
and 5 Mo.22mm holes in toes

FaedF Bl P e 7 Femde oA Fa e

Beam to Column Angle Cleat Connection

Basic Data
Applied Forces at Interface
Shear Forces Flange 1 = 250.0 kN, Web 1 = 300.0 kN
Flange 2 =175.0 kN, Web 2 =100.0 kN
Tie Forces Flanges = 75.0 kN, Webs =75.0 kN
But not less than 100% of the Shear Load. (S@ILP®.1)
Design to BS 5950: Pt 1: 2000 and the SCI GreevkB8CI-P212: 2002

50%
7'; 7"50 :‘SEI/r
2?: I I z?t .......... |: .......... 27 37
40 I 40 40 40
ki Q E O i
70 Fli 70 70
F— [m] A O C
70 Fli 70 70
T— o +— 8] C
70 70 70 70
T o — o 8]
70 70
— ] — Ch l"—'—:
II
Beam 2: 356x171 UB 51 [S 275]
2 Mo.90x 30x 10 Lx 290 mm {2x4 ka)
. With 4 No. 22 mm holes in webs
Beam 1: 457x152 UB 67 [5 275] and 4 No.22mm holes in toss
2 No. 90 x 90 x 10 L x 360 mm (25 kg) For 12 No.20 mm 3 Grade 8.8 Bolts.
With 5 Mo, 22 mm holes in webs Column: 203203 UC 48 [5 2?5]
and 5No.22mm holes in toes Angle Cleats 5 275
For 15 Mo. 20 mm @ Grade 8.8 Bolts.
50“: 52*‘:
110 110
27, v = || re— 27 —_— 27
40 40 40 40
F— | O ) F— O > (]
70 70 70 70
A— | O C F— O (]
70 70 70 70
= [ O - A O Q (8] (0]
70 70
F— | O o A— O Jl
70 70
E e &) A Cr
n Beam 2: 305x165 UB 46 [S 275]
2 No. 90 x 90 x 10 Lx 220 mm [2%3 ka)

With 3 No. 22 mm holes in webs
and 3 No.22mm holes in toes
Beam 1:457x152 UB 67 [5 275] For 9 No.20 mm @ Grade 8.8 Bolts.
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Basic Dimensions
Flange 1-457x152 UB 67 [28] D=458.0, B=153.8, TH15=9.0, r=10.2, py=275
Flange 2-356x171 UB 51 [28] D=355.0, B=171.5, T&11=7.4, r=10.2, py=275
Web 1-457x152 UB 67 [28] D=458.0, B=153.8, T15=9.0, r=10.2, py=275
Web 2-305x165 UB 46 [28] D=306.6, B=165.7, T:8,1=6.7, r=8.9, py=275
Column -203x203 UC 46 [28] D=203.2, B=203.6, T£11=7.2, r=10.2, py=275
Summary of Results (Unity Ratios)
Checks for Flange Beam on Side 1
Cleat Web: Bolt Shear & Bearing 0.33, 0.34 0.34 OK
Cleat Web: Cleat & Web Bearing 0.33, 0.74 0.74 OK
Beam Web: Shear 0.37, 0.35, 0.43 0.43 OK
Cleat Web: Shear 0.23,0.25,0.21 0.25 OK
Cleat Web: Bending 0.15,0 0.15 OK
Cleat Toe: Bolt Shear & Bearing 0.27, 0.13 0.27 OK
Cleat Toe: Bearing 0.27 OK
Cleat Toe: Shear 0.23, 0.25, 0.21 0.25 OK
Tie checks 0.61, 0.39, 0.60, 0.54 0.61 OK
Supporting Column Flange
Bolt and Web Bearing 0.11, 0.25 0.25 OK
Column Shear 0.16, , 0.16 OK
Checks for Flange Beam on Side 2
Cleat Web: Bolt Shear & Bearing 0.31, 0.39 0.39 OK
Cleat Web: Cleat & Web Bearing 0.31, 0.85 0.85 OK
Beam Web: Shear 0.40, 0.38, 0.45 0.45 OK
Cleat Web: Shear 0.20, 0.22, 0.19 0.22 OK
Cleat Web: Bending 0.15,0 0.15 OK
Cleat Toe: Bolt Shear & Bearing 0.24, 0.11 0.24 OK
Cleat Toe: Bearing 0.24 OK
Cleat Toe: Shear 0.20, 0.22, 0.19 0.22 OK
Tie checks 0.53,0.41, 0.64, 0.48 0.64 OK
Supporting Column Flange
Bolt and Web Bearing 0.10, 0.22 0.22 OK
Column Shear 0.13,, 0.13 OK
Checks for Web Beam on Side 1
Cleat Web: Bolt Shear & Bearing 0.40, 0.41 0.41 OK
Cleat Web: Cleat & Web Bearing 0.40, 0.89 0.89 OK
Beam Web: Shear 0.44,0.41, 0.52 0.52 OK
Cleat Web: Shear 0.28, 0.30, 0.26 0.30 OK
Cleat Web: Bending 0.17,0 0.17 OK
Cleat Toe: Bolt Shear & Bearing 0.33, 0.15 0.33 OK
Cleat Toe: Bearing 0.33 OK
Cleat Toe: Shear 0.28, 0.30, 0.26 0.30 OK
Tie checks 0.73,0.47,0.72, 0.65 0.73 OK
Checks for Web Beam on Side 2
Cleat Web: Bolt Shear & Bearing 0.27, 0.36 0.36 OK
Cleat Web: Cleat & Web Bearing 0.27, 0.79 0.79 OK
Beam Web: Shear 0.30, 0.27, 0.37 0.37 OK
Cleat Web: Shear 0.15, 0.16, 0.14 0.16 OK
Cleat Web: Bending 0.15,0 0.15 OK
Cleat Toe: Bolt Shear & Bearing 0.18, 0.08 0.18 OK
Cleat Toe: Bearing 0.18 OK
Cleat Toe: Shear 0.15, 0.16, 0.14 0.16 OK
Tie checks 0.40, 0.33, 0.54, 0.36 0.54 OK
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Sheet Ref /58 -

Supporting Column Web
Bolt and Web Bearing
Column Shear

0.32,0.70
0.40, ,

165 165

t—

10 deg

Welds grd 35 Plates 5275
Beam 457x191 UB 67 [5 275]
Column 457x191 UB 67 [5 275]

EAVES JOINT - EXTENDED END PLATE

90 90

= —

0.70
0.40

OK
OK

‘[7 ot
o] O (o} o | 100
10tk 6 v 10tk 6 fu | | 110—f
Q O ofo [+
100
o] O (o} o | =
10tk 6 fir 100
o] O o] o | —=F
100
Q a oo =
g0
260
Q » oo |=
100
”! O [o} o |
100
O o Lo} Lo
10tk 6 fr i ] R
b
ek
90 w0
End-Plate 1020 x 210 x 20 mm (34 kg)
16 No.M20 Grade 8.8 Bolts in 22mm hales

fwﬂfwﬂr

- | - Sdp/
e
=8
/ -
| -
/ 9B kN
R -5
143 kN
J— -8
/ 183 kN
- B
/ 211kN
-— n
Row Capacities - 4
2000
Welds ard 35 Flates 5275
Beam 457191 UB 67 [5 275]
Haunch 457x191 UB 67 [5 275,
Column 457x181 UB 67 [5 275]
Top 100 abovetop flange
165
498 kN 7
—_—
98 kN
- il
/ . 10fw + 4dp o=
/ 10tkEfw
/ o o] ol
| 143 kN b O O
/ -
j* /—Q»EF.».-
/ 183 kN
e - oo
/ 211 kN |
j |
“— - ollo
> 10tk 6w
- 8f
Row Capacities - e e

10tk 6 fur —_ —F
50
ol o g 100
""""" 1o

—
oo |
i
H 100
ol o |
H 100 453"
oo |
i
il 133%
i
oo |
Lo

[ = 110
ol o |=f 100
50
10tk 6 fw T ¥

End-Plate §53x 210x 20 mm (22 kg}
12 No.M20) Grade 8.5 Bolts in 22 mm holes
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APEX JOINT
90
459 kN W 1; ﬂr
—» TS === — =
s |, 7
i oMo |—
/ i o
oflo |«
/ il
:_‘ L | |
/ 12 deg | |
i
96 kN [ f
- ]
i 510
— s00
i
i
il
ki 143 kN |
J— - I |
6fw I L
183 kN \A_nf.-.- s iy .
. (end) Il 8o
f - oo |
211kN i a
+ ol o |—
L [ .
————— | a0
afv - L -
Row Capacities < +
- 1200
Welds grd 35 Plates 5275 End-Plate 940 x 190 x 20 mm (28 kg)
Beam 457x191 UB 67 [5275] 10 No.M20 Grade 8.8 Bolts in 22 mm holes
Haunch 457x191 UB 67 [5 275] ~
APEX JOINT AS A BEAM SPLICE
90
F T L
| R, | —— | R —
O e &
90
] . K
| o 163* 453*
C ()
90
—— C o
80
e ——— a
L 6 EEmE e P >
Welds grd 35 Plates 5275 \\‘. End-Plate 493 x 205 x 12 mm (10 kg)
Beam 457%191 UB 67 [5275] ‘\\\ 8 No.M20 Grade 8.8 Bolts in 22 mm holes
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BASE-PLATE - AXIAL LOADED

305x305 UC 198 [S 275]

¥
O O /—<]»st; 8fw
180 180 [ 425 [ | 20 grout
—
s Q" 300
—
| |
450
Base-Plate 450 x 425 x 20 mm (30 ka)
'With 4 No. 35 mm holes ‘ | .
For 30 mm Grade8.3 Bolts. -
Washers 150 x 150 x 25 mm thick with 50 mm void
All Plates 5275, AllWelds Grade 35 (direct bearing assumed.)
Reinforcement 12 @ 200 mm cc each way, Cover 0 mm
BASE-PLATE: STIFFENED ASYMETRICAL BASEPLATE
300
75 75 610%229 UB 125 [S 275]
200 188
— |
- —x —
= 1 o o /—Alw‘sz o) ]—rw!v_rw_A a0 .

afw 12fw
250 - :
17—/ I} : ‘ -
12Fw i H i
500 A e J = ‘ 500 | 700 £ 20 grout
250
Ll 2 Q O —* st
—k
/|I/ /|L
1000
Base-Plate 1000 x 700 x 60 mm (330 ka)
with 7 No. 35 mm holes L 1 1 L 1

"
For 30 mm Grade 8.8 Bolts.

Washers 150 x 150 x 15 mm thick with 50 mm Void

All Plates 5355, AllWelds Grade 35 (direct bearing assumed.)
20 mm stiffeners.

Reinforcement 12 @ 200 mm cc each way. Cover 0 mm
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BEAM-SPLICE WITH BOTTOM INNER COVER PLATES

300
75 75 610x229 UB 125 [S 275]

O / 200

8fw 12fw

250 ; |
| : T -

12fw i i . |
500 +— i : . 500 — 700 L

— e 20 grout

250
A L . © ™ 500

_k

L L

T Ed
1000

Base-Plate 1000 x 700 x 60 mm {330 kag)

With 7 No. 35 mm holes C 1 L 1 C 1 —

For 30 mm Grade 8.8 Bolts.
‘Washers 150 x 150 x 15 mm thick with 50 mm Void
All Plates 5355, AllWelds Grade 35 (direct bearing assumed.)
20 mm stiffeners,
Reinforcement 12 @ 200 mm cc each way. Cover 0 mm

BEAM-SPLICE WITH STAGGERED BOLTS AND DOUBLE BOTTOM COVER PLATE.

?ILSD S0 120 S0 Eﬂjr
35, 3870 Lt 3870 L35
1 1 1 Tt
o o O Q
o Q 8] O
&} O & O
O &} Q &}
Splice Plates
Top Flange
1No 600 x210x 15 mm (15 kg)
Web
1 No 400 %403 x 10 mm (1x13 kg)
Bottom Flange
2 No 520 x 80 % 12 mm (¢4 kg)
Q Q Q o 1 No 520x210x 15 mm (13 kg)
%0
HSFG-Pt2 Bolts (non-slip at service)
D D O O 44 No. 20 mm @ Bolts
In 22 mm Holes
S0
Beams 533x210 UB 101 [5 275]
) [} [ [ All Plates 5275
Beamgap S mm
90
@] @] @] @]
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COLUMN SPLICE: NON-BEARING
] 40
Upper Column 203x203 UC 45 [5275]
Lower Column 203x203 UC 52 [S 275]
External Flange Plates
2/726 x 200 % 10 mm (%11 kg)
3@90 External Packers
2/353 % 200 x 1 (aprox) mm (2x1 kg)
Web Cover Plates
2/180 x 150 x 8 mm {22 kqg)
HSFG - Pt 1 Bolts (non-slip at service)
36 No. 20 mm 3 Bolts
40 L In 22 mm Heles
All Plates 5275
100 106
40 N
web
40
3@90
70
40
] 40
Flange
COLUMN SPLICE: BEARING COUNTERSUNK INTERNAL COVER PLATES
—
40
Upper Column 203x203 UC 46 [S 275]
Lower Column 203x203 UC 52 [5275]
Internal Flange Plates
300 4726 x 80 x 12 mm [4x5 ka)
Web CoverPlates
2/180 x 150 x & mm (2%2 ka)
Grade 8.8 Bolts
36 No. 20 mm @ Bolts
In 22 mm Holes
40
- All Plates 5275
100 106
L
40
Web
40
3@90
70
40
40
ﬁd
Flange
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COLUMN SPLICE- BEARING AND COUNTERSUNK BOLTS

—x
hd Upper Column 2
" Lower Column 2
External Flange
2/546 x 200 x 10
External Packers
2/256x 200 x 25
Bearing Divider
2890 248%205x25
Web angle Cleat
v 4/90 %30 %8 Any
2bolts per leg.
40
L Grade 8.8 Bolts
— 20 No. 20 mm @
50 In 21 mm Holes
106
v
o] e
5. | —
a0
3 —
Q O Cleats
2@90
9
. O 3
—k
40
5.
T -
Division _
All Plates 5275 Flange
120 (fig.)
50 0 50

Ji O © ﬁ

8w (ar)

——
——

End-Plate 50x350x12 mm (18 kg)
Welds E35Plates 5275
12 No. M20 Grade 8.8 Bolts in 22mm holes

350x150x8RHS [5 275] O O
50

350
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BEAM TO BEAM FLEXIBLE END-PLATE - WITH PLATE GIRDERS

140 93 net, 95net,

- afw

Wlel e el el e e e el el e e ] )

Left Beam: 1200x200 Plate Girder [S 275]
flanges 200x15, web 1170x10

Top Motch: 50 x93 mm lg. net

Bot Notch: 50 % 93 mm lg. net

Plate: 12x200x 1060 mm dp. (20 kg)
With 30 No. 22 mm holes

For 20 mm @ Grade 8.8 Bolts.

Left: 457x152 UB 67 [S 275]

Top Motch: 28 x 102 mm lg. net
Plate: 10x 100 x 360 mm dp. {3 kg)
With 5 No. 22 mm holes

For 20 mm 3 Grade 8.8 Bolts.

1200x200 Plate Girder [S 275]
flanges 200x15, web 1170x10

‘Welds E35 End-Plates 5275

BEAM TO BEAM FIN-PLATE

ﬁlﬂﬂﬁr
Tsuﬁsuﬁr

Beam: 533x210 UB 82 [5 275]
Beam to web gap 10 mm
‘Welds E35 Fin-Plates 5275

Bfw §

140

— 1

NN

Jr\

NN

\ll\

o

0 0O 0 0 O 0 C O O OO
LI RO s OO0 OO O O )

Right Beam: 450x200 Flate Girder [S 275]
flanges 200x15, web 920x10

Top Notch: 50 x 95 mm lg. net

Plate: 10x 200 x 850 mm dp. (13 kg)
With 24 No. 22 mm holes

For 20 mm © Grade 8.8 Bolts.

28

|

40

50

50

50

50

50

50

Right: 457152 UB 67 [S 275]

Top Motch: 28 x 102 mm lg. net
Plate: 10x 150 x 380 mm dp. (4 kg)
With 7 No. 22 mm holes

For 20 mm @ Grade 8.8 Bolts.
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BEAM TO BEAM ANGLE CLEATS

50 50

]

28

&

L R A

40

~

70

=

70

~

70

=

70

¢ @& o o @

. ¢ o o o

¢ @ & o @

e o o ¢ @
4

Left: 457%152 UB 67 [5 275] Right: 457%152 UB 67 [5 275]
Top Notch: 28 x 92 mm Ig. net Top Notch: 28 x 92 mm Ig. net
Beam: 533x210 UB 82 [S 275]
‘Z'JV.\::;‘;:‘)( E‘ZEIZX 10 txﬁﬁﬂ. m‘rln éZxS ka) Beam to web gap 10 mm wi;’sgﬂ x 9202}( 10 :}(‘EEU mr‘néz}(s ka)
v |d 5No.zzmmholes_m;,.e s Web to dleat gap 2 mm Id 5No.zzmmhules_m:.e s
an 0. 22 mm holes in toes Clests grade: 5275 an 0. 22 mm holes in toes
For 15 No. 20 mm @ Grade 8.8 Bolts. For 15 No. 20 mm @ Grade 8.8 Bolts.

BeEaM TO COLUMN FLEXIBLE END-PLATE

50 50
#fw {inside only)
3=, -q-‘T

40 27

oo bt st 1 40
70 i B 8 Qo

I

oo s f— ! 7
70 BB _.>? E o]

oflo it 70
70 T oo

oo i 70
70 i Ie) 1 o]

oo il 70
70 i oo

oo

il
S s
~—gfw (inside only)

Beam 1:457x152 US 67 [5 275] Beam 2:457x152 U 67 [5 275]

Plate: 83150 %470 mm dp. {4 ka) f:‘_at& 8x150x 360 mm dp. (3 ka)

With 12 No. 22 mm holes With 10 No. 22 mm holes

Calumn: 203x203 UC 46 [5 275]

For 20 mm 3 Grade 8.8 Bolts.
welds E35 End-Plates 5275

For 20mm 3 Grade 8.8 Bolts.

e

27 27
40 ol o 40
ol
70 : ,:/_Q_Bfw 8fw 70
[0l e
70 e 70
O B o]
70 N 70 ¥
ol c
70 - 5 70
ol o
il ; ;
"=
Beam 1: 457152 UB 67 [5 275] Beam 2: 457152 UB 67 [5275]
Plate: 8x150x360 mm dp. (3 kg) Plate: 8x150x360 mm dp. {3 kg)
with 10 No. 22 mm holes with 10 No. 22 mm holes
For 20 mm @ Grade 8.8 Bolts. For 20 mm @ Grade 8.8 Bolts.
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27
40
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70

70

BEAM TO COLUMN FIN-PLATE

......... 1 _— I ) 27
| 40
o | o '
afw — 4 8fw. 70
=} o —-—
70
=} [s] -
70
o o -
70
=3 Q —.—
| | I )
Beam 1:457x152 UB 67 [5 275] Beam 2: 457x152 UB 67 [5 275]
Beam to Column Gap 10 mm Beam to Column Gap 10 mm
Plate: 10x 100 x 360 mm dp. (3 ka) Column: 203x203 UC 46 [S 275] Plate: 10 100 x 360 mm dp. (3 kg)
with 5 No. 22 mm holes welds E35 Fin-Flates 5275 with 5 No. 22 mm holes
For 20mm O Grade 8.8 Bolts. For 20 mm & Grade 8.8 Bolts.
120
50,50,
27 e 00 (e | —— S ——— 27
a0 40
70 n Bfw {>—O\ /O—<ﬁaw.- - 7
+— —— o o o .
70 70
A - (o] o o -
70 70
+— —.— o o o ..
70 70
A - o o o .
R |1 -

Beam 1: 457x152 UB 67 [S 275)
Beam to Column Gap 10 mm

Plate: 10 x 100 x 360 mm dp. (3 kg)
With 5 No. 22 mm holes

For 20 mm & Grade 8.8 Bolts

27
40

70

70

70

70

Beam 1: 457x152 UB 67 [S 275]
2 Mo, 90 % 90 % 10 L x 360 mm {2x5 ka)
With 5 Mo. 22 mm holes in webs

and 5 No.22mm holes in toes

For 15 No.20 mm & Grade 8.8 Bolts.

Beam 2: 457x152 UB 67 [S 275]
Beam to Column Gap 10 mm

Plate: 10 x 160 x 400 mm dp. (5 kg)
with 10 No. 22 mm holes

For 20 mm O Grade 8.8 Bolts.

BEAM TO COLUMN ANGLE CLEATS

@E e el u] e

Column: 203x203 UC 46 [S 275]
Angle Cleats 5275

7 7
40 = | = 40
70 I 70
=} L
70 I 70
o] O
7 il
=} 8]
S
Il

Beam 1:457x152 UB 67 [5275]

2 No.90x90x 10 L x 360 mm (2x5 kg)
With 5 No. 22 mm holes in webs

and 5 MNo.22mm holes in toes

For 15 No.20 mm @ Grade 8.8 Bolts.

’[5 1=
110
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Beam 2: 356x171 UB 51 [S 275]

2 No. 90x 90 x 10 L x 280 mm (2x4 kg)
With 4 No. 22 mm holes in webs

and 4 No.22mm holes in toes

For 12 No.20 mm @ Grade 8.8 Bolts.
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Beam 2: 305x165 UB 46 [S 275]

2 No. 80 % 90 x 10 L x 220 mm (2 kg)
With 3 No.22 mm holes in webs

and 3 MNo.22mm holes in toes

For 9 No.20 mm @ Grade 8.8 Bolts.
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