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Haunch 457x191 UB 67 [S275]

Column 610x178 UB 92 [S275]
Top 20 abovetop flanae
Bot 400 below bottom flange

1 Eaves Joint
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e 2 91 UB 67 [S275] End-Plate 940 x 210 x 20 mm (31 ka)

8 No. M20 Grade 8.8 Boltsin 22 mm holes
Haunch Stiff 8 mm with 6 FW

Beam to Column Flange End-Plated Connection to EC 3 (UK NAD)

Basic Data
User Defined Applied Forcesat Column/Right Rafter Interface
Right Rafter Forces M, Fvr, Fr 450.0 kNm, 300.0 kN, 100.0 kN
Resultant Forces M, Fv, F 450.0 KNm, 310.5 kN, 60.0 kN
Load directions Top of Joint in Tension, Rafter moving Down and in Compression.
Design to EC 3: Part 1-8: 2005 Design of Joints
SCI Green Book
P398: Jointsin steel construction: Moment-Resisting Joints to Eurocode 3
Weld Grades All weld grades provided to suit minimum connected steel grade
Basic Dimensions
Column-610x178UB92 [28] D=603.0, B=178.8, T=15.0, t=10.9, r=12.7, py=275
Rafter-457x191UB67 [28] D=453.4, B=189.9, T=12.7, t=8.5, r=10.2, py=275
Haunch-457x191UB67 [28] D=453.4, B=189.9, T=12.7, t=8.5, r=10.2, py=275
Bolts 20 mm @ in 22 mm holes Grade 8.8 Bolts
Plates S 275 All weld grades provided to suit minimum connected steel grade
Rafter Capacities Mc, Fvc, Fc 1046.2 kN.m, 1252.6 kN, 3395.2 kN Mc = 1046.2 kN.m OK
Summary of Results (Unity Ratios)
Moment Capacity 473.6 kKNm (for 3 rows of bolts) (Modified Applied Mom. M meg=410.1 KNm) 0.87 OK
Shear Capacity 0.90 OK
Flange Welds 0.68 0.68 OK
Web Welds 0.97,0.29 0.97 OK
Haunch Welds 0.79, 0.07 0.79 OK
Column Compression stiff Web Weld  0.22 0.22 OK
End of Haunch Compression Zone 0.10, 0.07 0.10 OK
Step 1: Tension Zone
Basics
Bm/PIt by, W, twb, Sw, My, €, Np 210.0, 90, 8.5, 6, 36.0, 60.0, 44.4
Column Bg, twe, ¢, M, €, Nc 178.8, 10.9, 12.7, 29.4, 44.4, 36.7
Fira=KoofupeA / G 0.90-800+245/1.25 141.1 kN
FT,S,Rdzs F[,Rd 2¢141.1 282.2 kN
BOLT ROW 1
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m, €, €

left,co=min(Circle, Indiv End)

lest nep=min(Corner2 (b), Side (€))
Mode 1 Ieff,lzmin(leﬁ,cp, |e(f,cnp)
Mode 2 |eff'2:|eff'ncp

Mpi,1 =lest,1 *ti?epy/4/Cvo

Mpi,2 =lest 2 *tPopy/4/Qvo
2emen-e,.(M+n)
Fr,1,rd=(8°N-2¢€,)*My,1 /1547.8
Frardi=(2eM pl,2 +neNbeF; rg)/(M+n)
Fr ra =min(Fr rg model,2,3)

W=fn(lgr tw, Ave, b)
FtweRd :W'Ieff,l *Twe ‘fy,wc/ Cvo
End Platerow 1 only
m, e mx, g
lesf modes
Mode 1 Ieﬁvlzmin(leﬁvcp, Ie(f’cnp)
Mode 2 lest, 2=l et nep
Mpi,1 =lert.1 *ti?epy/4/Cvo
Mo 2 =lest 2 *tPepy/4/Cuo
2¢men-ey.(M+n)
Fr1rd=(8°n-2¢€y)*Mp 1 /2529.5
Fr2,rd=(22Mp 2 +neNbeF; rg)/(m+n)
Fr ra =min(Fr rg model,2,3)
Beam Web Tension row 1 only
Frwb,rd =lefr,1 *twb *fywb/Cvo
Potential resistance of Bolt Row 1

BOLT ROW 2

Column Flange row 2 only
m, e
|t modes
Mode 1 Ieff,lzmin(leﬁ,cp, |e(f,cnp)
Mode 2 |eff'2:|eff'ncp
Mopi1 =leit,1 *tPepy/4/Cuo
M2 =lett,2 *t2epy/4/Quo
2¢men-ey.(M+n)
Fr,l,Rd:(8-n-2-eW)-M pl,1 /1547.8
Fr2,rd=(22Mpi 2 +neNbeF rg)/(M+n)
FI',Rd =min(Fr,Rd mode1,2,3)

W=fn(lgr tw, Ave, b)
FtweRd :W'Ieff,l *Twe 'fy,wc/ Cvo
End Platerow 2 only
m, e
lesf modes
Mode 1 Ieﬁvlzmin(leﬁ,cp, |eff,cnp)
Mode 2 lest, 2=l et nep
Mpi,1 =lert.1 oti?epy/4/Cvo
Mo 2 =lest 2 *tPopy/4/Cuo
2¢men-ey.(M+n)
Fr1rd=(8°n-2¢€y)*Mp 1 /2529.5
Fr2,rd=(22Mp 2 +neNbeF; rg)/(m+n)
Fr ra =min(Fr rg model,2,3)
Beam Web Tension row 2 only
Frwb,rd =lefr,1 *twb *fywb/Cvo

lest,cp(Row 1)=Plem
lest,nc(Row 1)=ex
ler,cp(Row 2)=Plem
lett,nc(Row 2)=2m+0.625e
lest o=l it cpr) 2P+ it cp(r2)
lest ncp=l st nep(Re) P+ eff nep(r2)
|eff,1:min(|eff,cpa Ieff,ncp)

lest 2= eff ncp

Mpi,1 =lest,1 *tiPopy/4/Qvo

Column Web Tension row 1 only

Column Web Tension row 2 only

29.4,44.4, 80.0

min(184.7, 252.3)

min(166.5, 173.1)

min(184.7, 166.5)

166.5
166.5¢15.0215.0-275.0/4/1.0
166.5¢15.0215.0-275.0/4/1.0
2029.39+36.74-9.25+(29.39+36.74)
(8236.74-2¢9.25)2576.0/1547.8
(222576.0 + 36.742+141.1)/(29.39 + 36.74)
min(458.4, 234.7, 282.2)

fn(166.5, 10.9, 6929, 1.00)
0.96+166.5+10.9¢275/1.00

36.0, 60.0, 40.8, 6.6

|eff'cp = 225.9, |eff'ncp =235.7

min(225.9, 235.7)

235.7

225.9+20.0220.0+265.0/4/1.0
235.7220.0220.0-265.0/4/1.0
2¢35.95044.40-8.25+(35.95+44.40)
(8°44.40-28.25)5985.8/2529.5

(2°6245.8 + 44.4002141.1)/(35.95 + 44.40)
min(801.5, 311.4, 282.2)

225.9¢8.5¢275/1.00
Ft1,rd

29.4,44.4

Ieffvcp = 184.7, Ieff'ncp =1731

min(184.7, 173.1)

1731

173.1¢15.0+15.0-275.0/4/1.0
173.1¢15.0+15.0-275.0/4/1.0
2029.39¢36.74-9.25¢(29.39+36.74)
(8°36.74-2+9.25)2677.0/1547.8

(22677.0 + 36.742+141.1)/(29.39 + 36.74)
min(476.3, 237.8, 282.2)

fn(173.1, 10.9, 6929, 1.00)
0.96+173.1+10.9¢275/1.00

36.0, 60.0

|eff'cp = 225.9, |eff'ncp =2188

min(225.9, 218.8)

218.8

218.8+20.0-20.0-265.0/4/1.0
218.8220.0220.0-265.0/4/1.0
2¢35.95044.40-8.25+(35.95+44.40)
(8°44.40-28.25)5798.2/2529.5

(205798.2 + 44.4002¢141.1)/(35.95 + 44.40)
min(776.4, 300.3, 282.2)

218.88.52275/1.00

Column Flangerows 1 to 2 combined

Pl+29.39

80.00

Pl+29.39
2029.39+0.625+44.40
92.3+2:90.0 + 92.3

80.0 + 90.0 + 86.5
Min(364.7, 256.5)

256.5
256.5015.0015.0+275.0/4/1.0

184.7 mm
166.5 mm
166.5 mm
166.5 mm
2576.0 KN.mm
2576.0 KN.mm
1547.8

458.4 kN
234.7 kN
234.7 kN

0.96
478.3 kN

225.9 mm
235.7 mm
5985.8 kN.mm
6245.8 KN.mm
2529.5

801.5 kN
311.4 kN
282.2 kN

528.0 kN
234.7 kN

173.1 mm
173.1 mm
2677.0 KN.mm
2677.0 KN.mm
1547.8

476.3 kN
237.8 kN
237.8 kN

0.96
495.4 kN

218.8 mm
218.8 mm
5798.2 kKN.mm
5798.2 kN.mm
2529.5

776.4 kKN
300.3 kN
282.2 kN

511.4 kN

92.3 mm

80 mm

92.3 mm

86.5 mm
364.7 mm
256.5 mm
256.5 mm
256.5 mm
3968.2 kN.mm

T2.2(b)
T22(b)

T2.2(0)

Mode 2

T2.2(0)

T2.2(e)
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M .2 =leit 2 *t2*py/4/Cuo 256.515.0+15.0°275.0/4/1.0 3968.2 kN.mm
2¢men-g,,.(M+n) 2029.39¢36.74-9.25¢(29.39+36.74) 1547.8
Fr1re=(8°n-2+€,)*My 1 /1547.8 (8036.74-29.25)+3968.2/1547.8 706.1 kN
Fr2rd=(2eMy 2 +neNbeF; rg)/(m+n) (203968.2 + 36.74+42141.1)/(29.39 + 36.74) 433.6 kN
Fr rg =Min(Fr rg model,2,3) min(706.1, 433.6, 564.5) 433.6 kN
thde:FT'Rd-FLRdl,l 433.6 - 234.7 198.9 kN
Column Web Tension rows 1 to 2 combined
W=fn(legt tw, Ave, b) n(256.5, 10.9, 6929, 1.00) 0.91
Frwerd =Welest 1 *twe *fywe/Cumo 0.919256.5¢10.9275/1.00 698.5 kN
Fiora=Frra-Firal,1 698.5 - 234.7 463.8 kN
End-Platerows 1to 2 combined
lest,cp(Row 1)=Plem Pl135.95 112.9 mm
lgt,nc(Row 1)=g *m-(2m+0.625€) 6.56°35.95-(2¢35.95+0.625+60.00) 126.3 mm
lest,Cp(Row 2)=Plem Pl35.95 112.9 mm
lett,nc(Row 2)=2m+0.625e 2035.95+0.62560.00 109.4 mm
Ieffycpzleffycp(R1)+2P+|effvcp(R2) 112.9 + 2¢90.0 + 112.9 405.9 mm
|eff'ncp:|eff'ncp(Rl)+P+|effyncp(R2) 126.3 +90.0 + 109.4 325.7 mm
Ieﬁvlzmin(leﬁvcp, |eff,ncp) Mln(4059, 3257) 325.7 mm
|eff'2:|eff'ncp 325.7 325.7 mm
M1 =lest 1 *tiopy/4/Cuo 325.7+20.0220.02265.0/4/1.0 8630.8 kKN.mm
M .2 =leit 2 *t2*py/4/Cuo 325.7+20.0+20.0+265.0/4/1.0 8630.8 kN.mm
2¢men-g,,.(M+n) 2¢35.95044.40-8.25¢(35.95+44.40) 2529.5
Fr1re=(8°N-2+€,)*My 1 /2529.5 (8044.40-2+8.25)+8630.8/2529.5 1155.7 kN
Fr2ra=(22M .2 +neNbeF; rg)/(m+n) (2+8630.8 + 44.404+141.1)/(35.95 + 44.40) 526.8 kKN
Fr rd =Min(Fr rg model,2,3) min(1155.7, 526.8, 564.5) 526.8 kN
thde:FT‘Rd-Ft,Rdl,l 526.8 - 234.7 292.0 kN
Beam Web Tension rows 1 to 2 combined
Fewbrd =lefr.1 *twb *Fymb/Gvo 325.7+8.5+275/1.00 761.3 kN
FlgdeZFT'Rd-FLRdl,l 761.3 - 234.7 526.6 kN
Potential resistance of Bolt Row 2 Ford 198.9 kN Mode 2
BOLT ROW 3
Column Flange row 3 only
m, e 29.4,44.4
Ieff modes Ieff'cp =184.7, Ieff'ncp =1731 T2.2 (e)
Mode 1 letr,1=min(lest cp, leff,cnp) min(184.7, 173.1) 173.1mm
Mode 2 |Eff'2:|eff'ncp 1731 173.1 mm
Mpi1 =l et 1 *ti2opy/4/Cho 173.1#15.0015.0-275.0/4/1.0 2677.0 kN.mm
M 1.2 =leir 2 *t2opy/4/Cuo 173.1¢15.0+15.0+275.0/4/1.0 2677.0 kN.mm
2emen-g,,.(M+n) 2029.39¢36.74-9.25¢(29.39+36.74) 1547.8
Fr1re=(8°n-2+€,)*My 1 /1547.8 (8936.74-249.25)+2677.0/1547.8 476.3 kN
Fr2rd=(22M .2 +neNbeF; rg)/(M+n) (202677.0 + 36.7420141.1)/(29.39 + 36.74) 237.8 kN
Fr rd =Min(Fr s model,2,3) min(476.3, 237.8, 282.2) 237.8 kN
Column Web Tension row 3 only
W=fn(lert tw, Ave, b) fn(173.1, 10.9, 6929, 1.00) 0.96
Fewerd =Weleit 1 *twe *Fywe/Cuo 0.96+173.1210.9¢275/1.00 495.4 kN
End Platerow 3 only
m, e 36.0, 60.0
|eff modes |eff'cp =225.9, |eff'ncp =218.8 T2.2 (e)
Mode 1 letr,1=min(lest cp, let,cnp) min(225.9, 218.8) 218.8 mm
Mode 2 |eff'2:|eff'ncp 218.8 218.8 mm
M1 =lest 1 otiopy/4/Co 218.8¢20.0220.0-265.0/4/1.0 5798.2 KN.mm
M .2 =leit 2 *ti2*py/4/Guo 218.8+20.0+20.0+265.0/4/1.0 5798.2 kN.mm
2emen-g,,.(M+n) 2¢35.95044.40-8.25¢(35.95+44.40) 2529.5
Fr1re=(8°N-2+€,)*Mp 1 /2529.5 (8+44.40-2¢8.25)+5798.2/2529.5 776.4 kN
Fr2ra=(22M .2 +neNbeF; rg)/(m+n) (25798.2 + 44.40+2¢141.1)/(35.95 + 44.40) 300.3 kN
Fr rd =min(Fr s model,2,3) min(776.4, 300.3, 282.2) 282.2 kN
Beam Web Tension row 3 only
Fiwb,rd =left 1 *twb *Fywo/Gvio 218.8+8.5¢275/1.00 511.4 kN
Column Flangerows 2 to 3 combined
ler,cp(Row 2)=Plem P1+29.39 92.3 mm
letr,nc(Row 2)=2m+0.625¢e 2029.39+0.62544.40 86.5 mm
ler,cp(Row 3)=Plem P1+29.39 92.3mm
legr,nc(Row 3)=2m+0.625¢e 2029.39+0.625+44.40 86.5 mm
|eff'cp:|eff'cp(Rz)+2P+|eff'Cp(R3) 92.3 + 2¢90.0 + 92.3 364.7 mm
Ieff'ncuzldf’ncp(R2)+P+|eff’ncp(R3) 86.5+90.0 + 86.5 263.1 mm
|eff'1:min(|eff'cp, Ieﬁ'ncp) Min(364.7, 263.1) 263.1 mm
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|eff'2:|eff'ncp 263.1 263.1 mm
M1 =lest 1 otiopy/4/Co 263.115.0015.00275.0/4/1.0 4069.2 KN.mm
M .2 =leit 2 *t2*py/4/Cuo 263.1+15.0+15.0°275.0/4/1.0 4069.2 kN.mm
2emen-g,,.(M+n) 2¢29.39¢36.74-9.25¢(29.39+36.74) 1547.8
Fr1re=(8°n-2+€,)*My 1 /1547.8 (8936.74-2¢9.25)+4069.2/1547.8 724.1 kN
Fr2rd=(2*My 2 +NeNbeF; rg)/(M+n) (2¢4069.2 + 36.74+42141.1)/(29.39 + 36.74) 436.7 kN
Fr.ra =Min(Fr rg model, 2,3) min(724.1, 436.7, 564.5) 436.7 kN
th,Rd:FT,Rd-Ft,RdZ,Z 436.7 - 198.9 237.8 kN
Column Web Tension rows 2 to 3 combined
W=fn(legt tw, Ave, b) n(263.1, 10.9, 6929, 1.00) 0.90
Frwcrd =Weler 1 tue *fywe/Cvo 0.900263.1+10.9¢275/1.00 713.1kN
Fis ra=Ft ra-Ft,rd2,2 713.1-198.9 514.2 kN
Column Flange rows 1 to 3 combined
lest,Cp(Row 1)=Plem Pl129.39 92.3 mm
lest,nc(Row 1)=ex 80.00 80 mm
lest,Cp(Row 3)=Plem Pl129.39 92.3 mm
lett,nc(Row 3)=2m+0.625e 2029.39+0.625+44.40 86.5 mm
Ieffycpzleffycp(R1)+2P+|effvcp(R3) 92.3+ 2¢180.0 + 92.3 544.7 mm
|eff'ncp:|effyncp(Rl)+P+|effyncp(R3) 80.0 + 180.0 + 86.5 346.5 mm
Ieﬁvlzmin(leﬁvcp, Ie(f’ncp) Min(544.7, 3465) 346.5 mm
|eff'2:|eff'ncp 346.5 346.5 mm
Mopi1 =let 1 *ti2epy/4/Cho 346.5015.0015.00275.0/4/1.0 5360.4 kN.mm
M .2 =leit 2 *ti2*py/4/Cuo 346.5+15.0+15.0°275.0/4/1.0 5360.4 kN.mm
2¢men-g,,.(M+n) 2¢29.39¢36.74-9.25¢(29.39+36.74) 1547.8
Fr1re=(8°n-2+€,)*My 1 /1547.8 (8936.74-2¢9.25)+5360.4/1547.8 953.8 kN
Fr2rd=(2*My 2 +NeNbeF; rg)/(M+n) (2¢5360.4 + 36.74+62141.1)/(29.39 + 36.74) 632.5 kN
Fr ra =min(Fr r¢ model, 2,3) min(953.8, 632.5, 846.7) 632.5 kN
Ftade:FT‘Rd-Ft,Rdz,l 632.5-433.6 198.9 kN
Column Web Tension rows 1 to 3 combined
W=fn(legt tw, Ave, b) fn(346.5, 10.9, 6929, 1.00) 0.85
Frwe,rd =Welest 1 otwe *fywe/Cmo 0.85346.5¢10.9¢275/1.00 882.2 kN
Fis ra=Ft ra-Ft,rd2,1 882.2 - 433.6 448.6 kN
End-Platerows 2 to 3 combined
lest,Cp(Row 2)=Plem Pl35.95 112.9 mm
lett,nc(Row 2)=2m+0.625e 2¢35.95+0.625¢60.00 109.4 mm
lest,Cp(Row 3)=Plem Pl35.95 112.9 mm
lett,nc(Row 3)=2m+0.625e 2¢35.95+0.625¢60.00 109.4 mm
Ieffvcpzleffycp(R2)+2P+|effvcp(R3) 112.9 + 2¢90.0 + 112.9 405.9 mm
|eff'ncp:|effyncp(Rz)+P+|effyncp(R3) 109.4 + 90.0 + 109.4 308.8 mm
Ieﬁvlzmin(leﬁvcp, Ie(f’ncp) Min(405.9, 3088) 308.8 mm
|eff'2:|eff'ncp 308.8 308.8 mm
M1 =lest 1 otiopy/4/Co 308.8920.0220.0265.0/4/1.0 8183.2 KN.mm
M .2 =leit 2 *ti2*py/4/Guo 308.8¢20.020.0+265.0/4/1.0 8183.2 kN.mm
2emen-g,,.(M+n) 2¢35.9544.40-8.25¢(35.95+44.40) 2529.5
Fr1re=(8°N-2+€,)*My 1 /2529.5 (8°44.40-2+8.25)+8183.2/2529.5 1095.7 kN
Fr2ra=(22M .2 +neNbeF; rg)/(m+n) (2+8183.2 + 44.404+141.1)/(35.95 + 44.40) 515.6 kN
Fr ra =min(Fr grg model,2,3) min(1095.7, 515.6, 564.5) 515.6 kN
Ft3,Rd:FT,Rd'Ft,Rd212 515.6 - 198.9 316.7 kN
Beam Web Tension rows 2 to 3 combined
Fewbrd =lefr 1 *twb *Fymb/Gvo 308.8¢8.5+275/1.00 721.8 kN
Fts,RszT,Rd'Ft,Rd2,2 721.8 - 198.9 522.9 kN
End-Platerows 1 to 3 combined
let,cp(Row 1)=Plem P1+35.95 1129 mm
lgr,nc(Row 1)=g *m-(2m+0.625€) 6.56°35.95-(2¢35.95+0.625+60.00) 126.3 mm
lett,cp(Row 3)=Plem P1+35.95 1129 mm
lgt,nc(Row 3)=2m+0.625e 2¢35.95+0.625+60.00 109.4 mm
|eff'cp:|effvcp(R1)+2P+|eff'Cp(R3) 112.9 + 2¢180.0 + 112.9 585.9 mm
Ieff'ncuzleff’ncp(Rl)+P+|eff’ncp(R3) 126.3 + 180.0 + 109.4 415.7 mm
|eff'1:min(|effvcp, Ieﬁyncp) Min(585.9, 415.7) 415.7 mm
|eff,2:|eff,ncp 415.7 415.7 mm
Mo,z =lert 1 °tf2-py/4/0Mo 415.720.0020.0265.0/4/1.0 11015.8 KN.mm
Mpi 2 =les 2 *ti2epy/4/Cuo 415.720.0020.02265.0/4/1.0 11015.8 KN.mm
2emen-g,,.(m+n) 2¢35.95044.40-8.25+(35.95+44.40) 25295
Fr 1ra=(8°n-2+€,,)*Mp 1 /2529.5 (8+44.40-2-8.25)11015.8/2529.5 1475.0 kN
Fr.2rd=(2*M .2 +NeNbeFy rg)/(M+n) (2011015.8 + 44.40°6+141.1)/(35.95 + 44.40) 742.1 kN
Fr.rd =Min(Fr rs Model,2,3) min(1475.0, 742.1, 846.7) 742.1 kN
Fiare=F1 ra-Fira2 1 742.1 - 433.6 308.5 kN
Beam Web Tension rows 1 to 3 combined
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Fuwbd =lefr.1 *twb *Fymt/Cio 415.7+8.5+275/1.00 971.7kN
Fard=Frra-Fira2 1 971.7 - 433.6 538.1 kN
Potential resistance of Bolt Row 3 Fiard 198.9 kN Mode 2

Step 1C Plastic distribution Limit

Tp< d/1.9¢(fun/fyp) 20.0 < 20/1.9+(:(800.0/265) 20.0>18.3 Elastic
Tie< d/1.9oC(Fun/fysc) ) 15.0 < 20/1.9+((800.0/275) 15.0<=18.0 Plastic
Fiirda <19 Fi g 234.7<19141.1 Plastic
Classification Plastic Deformation occurs. Use Plastic distribution
Potential Tension Capacity
Sigma Fiirg 234.7 +198.9 + 198.9 kN 632.5 kN
Step 2 & 6B: Compression Zone
Web Bearing
n =min(5,2+0.6°B¢/(tic+S)) min(5, 2 + 0.6¢380.0/27.7) 5.000
bt =t 25rHN(trc+S)+Sp) 13.40+2+8.0+5.000(15.00+12.70)+32.00 199.9
W=fn(lett, tw, Aves b) fn(199.9, 10.9, 6929, 1.00) 0.94
bs=bytc/2-twe-snipe 178.8/2-10.9- 15.0 63.0 mm
Ncrd =(2¢bsnetsHbest cotuc)*fy.we/Cvio (2¢63.0°12+199.9+10.9)+275/1.00 1015.0 kN
Web Buckling
Aseit =2obggotstLysoty 2¢80.0¢12.0 + 314.3-10.9 5346 mm?
| =te(20bggttne) 312 12.0(2-80.0 + 10.9)3/12 4991444 mm*
i=¢(1s/Aserr) (4(4991444/5346) 30.56 mm
| =(he-2ettc)/is (603.0 - 215.0)/30.56 0.22
k=min(1.0, 1/(f +¢(f %I 2)) min(1.0, 1/(0.53 + ((0.532-0.222)) 0.992
Nprd =KeAserefy/Cua 0.9905345.7275/1.00 1458.1 kN
Beam Compression
Beam Compression Zone Flange in Compression Utilising 40% OverStressing
Total AreaFlange 189.9¢12.7 24.1 cm?
Fetord 24.12751.40 928.5 kN
Step 3: Column Web Shear
Vupra=0.9+Fyc* Ao/ (Cuo* ¢3) 0.9¢275+6928.5/(1.0+(:3) 990.0 kN
Potential Compression Capacity
Ferdmin Min(1015.0, 1458.1, 928.5) 928.5 kN OK
Step 4: Moment Capacity
Fera =Min(Fewcrd: Feicra) min(1015.0, 928.5) 9285 kN
Shear limit Fi=min(Fyrq Total, Vupre) min(632.5, 990.0) 632.5 kN
Fira Total < Min(Ferd -Ned, Vwprd) No reduction in bolt forces required
Final Bolt Forcesand Moment Capacities
Bolt row 3 M¢ra3 =Fizrd *hs 198.9¢653.7 130.0 kN.m
Bolt row 2 MC,RdZ :thde 'hz 198.9+743.7 1479 kN.m
Bolt row 1 M¢rgl =Fi1 rd *h 234.7+833.7 195.7 kN.m
Mcrd 473.6 kKN.m
M mod,ed =M-Nggehy 450.0 - 60.0665.0 410.1 KN.m OK
Frieqa for 3 rows 234.7,198.9, 198.9 632.5 kN
Fri £ design=F g4 *Meg/Mcrd 632.5+410.1/473.6 547.7 kN
Step 5: Shear Bolts
Fv.ri=avefun*A / Cuz 0.6+800+245.0/1.25 94.1 kN
Bearing Fy rdaend-End Plate, End e1=80, e2=60, k;=2.5, 3,=1.00, d=20, t=20, f,=410 328.0 kN
Bearing Fy,ra-End Plate, Inner p1=90, e2=60, k;=2.5, ,=1.00, d=20, t=20, f,=410 328.0 kN
Bearing Fyraene-Col Flange, End e1=80, e2=44, k;=2.5, 3,=1.00, d=20, t=15, f,=410 246.0 kN
Bearing F, ri-Column Flange, Inner pl=79, e2=44, k;=2.5, q,=0.95, d=20, t=15, f,=410 233.0kN
Fvrasn=Min(bearing, shear) Min(328.0, 233.0, 94.1) 94.1 kN
Fv,raT=min(Fprg,0.28¢shr) Min(328.0, 233.0, 26.3) 26.3 kN
Fu.Rd TEnd=MiN(Fo rd £nd,0.28°shr) Min(328.0, 246.0, 26.3) 26.3kN
Shear:Ns-F\,,Rd,Sh 2:94.1 188.2 kN
Tension= (N'[-l)'FV,Rd,T"' Fv,Rd,TEnd 4026.3 + 2¢26.3 158.1 kN
Fvra Total=Shear+Tension 188.2 + 158.1 346 kN OK
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Steps 7& 8: Welds

Beam fuwa=fu/ (¢3+Rw) / Cuz 410.0/ ¢3/0.85/1.25 222.8 N/mm2
Flange Tension Weld
Ft, fing =Min(BeTeP,, Fr1+F2) Min(189.9¢12.7+275, 203.2 + 172.2) 375.5kN
Fuw,rd =2¢K#0.7stesL oy 201.22500.78+(189.9 - 20.7+8)*223 551.3 kN OK

Flange Compression Weld
Direct Bearing assumed. No check required
Web Weldsin Tension Zone

Web Weld OK if >= 0.69T 6 >= 0.69:8.5 >=58mm OK
Web Weldsin Shear Zone

Lws=D-(Te+Tp )-r-rp-Lwit 900.0- 26.1-10.2 - 10.2 - 295 558.6 mm

Fucap=2°0.7etssLwssf g 2¢0.7+6+558.6¢223 1055.7 kN OK
Haunch Welds

Frn,Ed=min(Mp/(hc-tsy), bstrpef,) Min(350.0/(453.4 - 12.7), 189.9+12.7+275) 663.2 kN

Haunch/Beam Flange arearétio, g 189.9¢12.7/(189.9¢12.7 + 189.9+12.7) 0.50

Frnch=Fremin(0.5, 3) 663.2¢min(0.5, 0.50) 331.6 kN

Fheomp=(Ft+N)/Cos(q) 547.7 + 60.0 / Cos(7.5) 613.0 kN
Haunch End Weld

t=min(Stw, t;) *Cos((90-ThetaH1)/2) min(12, 12.7)+Cos((90-11.0)/2) 9.3mm

K=¢(3/(1+2:Cos((90-ThetaH1)/2)2))  ¢(3/(1+2+Cos((90-11.0)/2)2) 1.17

Endcap=K *t(B-2ew)*fy g 1.1709.3¢(189.9 - 2¢0.7+12)223 4175kN

Endcap>= Fhnch 4175>= 3316 331.6 kN OK
Haunch Web Weld

Web force Fyn=Fhcomp-Finch 613.0- 331.6 281.3kN

Lw =(Hi-Dd/2-Tep)/Cos(Theta) (2500 - 603.0/2 - 20)/Cos(7.5) 2197.3mm

Lw=Lw -tw-(T+t,1)/Sin(Thetal) 2197.3- 6 -(12.7 + 6)/Sin(11.0)= 2197.3-6-97.9 2093.4 mm

Webcgy=20.7st(Ly-2¢t)*fy g 2¢0.7+6(2093.4 - 2:0.7+6)+223 3901.8 kN

Webca>= Fun 3901.8 >= 281.3 281.3kN OK
Compression Stiffener Web Weld

Column fyyg=Ffu/ (¢3°Rw) / Gu2 410.0/ ¢3/0.85/1.25 222.8 N/mm?

Fapp=Ft+N 547.7 + 60.0 607.7 kN

Fuucap=22¢0.7sts(D-2(T+1))*fyw.a 2¢2¢0.7+8(603.0 - 2(15.0 + 12.7))+223 2760.1 kN OK

Step 8: End of Haunch Compression Zone
Force Applied - Transverseto Beam Web

Fr.ed =Fnene Tan(ThetaH1) 331.6+Tan(11.0) 64.5kN
Web Bearing

n =min(5,2+0.6°B¢/(tiy+S)) min(5, 2 + 0.6+453.4/22.9) 5.000

hot p=tio+ 25N (tio+S)+5p) 12.00+2+0.0+5.000(12.70+10.20)+0.00 126.5

W=Fn(lest, tw, Ave, b) fn(126.5, 10.9, 4094, 1.00) 0.96

bsn=Dst/2-twe-snipe 189.9/2 - 85-10.0 76.0 mm

Nbrd =(2¢bsnetsHbestp*twn)*fyws/Gvo (2076.0-8+126.5¢8.5)+275/1.00 630.1 kN OK
Web Buckling

Aserr =2¢bggetetLuot 2:90.0-8.0 + 243.7+8.5 3512 mm?

| =to(2ebeyHtun)?/12 8.0(2:90.0 + 8.5)3/12 4465220 mm?

i=¢(l/Aser) (:(4465220/3512) 35.66 mm

| =(hy-2eti)/is (453.4 - 2+12.7)/35.66 0.14

k=min(1.0, L/(f +#(f %I 2)) min(1.0, 1/(0.49 + ¢(0.492-0.142)) 1.000

Nbrd =K*Aserefy/Cu1 1.0003511.7+275/1.00 965.7 kN OK
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Plates S 275
Beam 457x191 UB 67 [S275] End-Plate 940 x 205 x 15 mm (23 ka)
Haunch 457x191 UB 67 [S275] 10 No. M20 Grade 8.8 Boltsin 22 mm holes
Apex Joint

Beam to Beam End-Plated Connection to EC 3 (UK NAD)
L oading Case 001

Basic Data
User Defined Applied Forcesat End-plate I nterface
Right Rafter Forces M, Fvr, Fr -150.0 kNm, 400.0 kN, 300.0 kN
Resultant Forces M, Fv, F -150.0 kNm, 328.9 kN, 376.6 kN
Load directions Bottom of Joint in Tension, Rafter moving Down and in Compression.
Design to EC 3: Part 1-8: 2005 Design of Joints
SCI Green Book
P398: Jointsin stedl construction: Moment-Resisting Joints to Eurocode 3
Weld Grades All weld grades provided to suit minimum connected steel grade
Basic Dimensions
Rafter-457x191UB67 [28] D=453.4, B=189.9, T=12.7, t=8.5, r=10.2, py=275
Haunch-457x191UB67 [28] D=453.4, B=189.9, T=12.7, t=8.5, r=10.2, py=275
Bolts 20 mm @ in 22 mm holes Grade 8.8 Bolts
Plates S 275 All weld grades provided to suit minimum connected steel grade
Rafter Capacities Mc, Fvc, Fc 1046.2 kN.m, 1252.6 kN, 3395.2 kN Fvc = 1252.6 kN OK

Summary of Results (Unity Ratios)

Moment Capacity 524.4 KNm (for 4 rows of bolts) (Modified Applied Mom. M meg=66.6 KNm) 0.13 OK
Moment Capacity 203.7 kNm (for the 1 rows of bolts required in the tension zone) 0.33 OK
Shear Capacity 0.41 OK
Flange Welds 0.15 0.15 OK
Web Welds 0.49,0.24 0.49 OK
Haunch Welds 0.58, 0.23 0.58 OK
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Basics
Bm/PIt by, W, typ, Sw, My, €, Np
Frra=Kz*fupeA / e
Fr3ri=S Ftrd

BOLT ROW 1

End Platerow 1 only
m, e, M,
lesf modes
Mode 1 Ieff,lzmin(leﬁ,cp, Ieff,cnp)
Mode 2 lest 2=l et nep
M1 =leir 1 otiopy/4/Co
Mpi,2 =lest 2 *tPopy/4/Quo
2¢men-ey.(M+n)
Fr1rd=(8°n-2¢€,)*Mp 1 /2563.7
Fr‘zde:(Z'M pl,2 +n-Nb-Ft,Rd)/(m+n)
Fr rda =min(Fr rg model,2,3)

Beam Web Tension row 1 only

Frwbrd =left,1 *twb *fyws/Svo
Potential resistance of Bolt Row 1

BOLT ROW 2

End-Platerows 1 to 2 combined

lest,cp(Row 1)=Plem

lgt,NC(Row 1)=g*m-(2m+0.625€)
lest,Cp(Row 2)=Plem

lett,nc(Row 2)=2m+0.625e
leff,cp=l eft cp(ra) + 2P+ eft cp(r2)
lest,nep=leff,nep(Re) P+ eff nep(r2)
lest,1=mMin(left cp, leftncp)

lest 2= eff ncp

Mo 1 =lest,1 *tPepy/4/Cuo

Mpi,2 =lest,2 *t2opy/4/Gvo
2¢men-e,.(m+n)
FTvldeZ(S'n-2°eW)°M pl,1 12563.7
Fr2rd=(2eMp 2 +neNbeF rg)/(m+n)
Fr ra =min(Fr rg model,2,3)
Fiord=FrRa-Ftral,1

BOLT ROW 3

End-Platerows 1 to 3 combined

lest,cp(Row 1)=Plem

let,nc(Row 1)=g *m-(2m+0.625€)
lest,cp(Row 3)=Plem

lgt,NC(Row 3)=g *m-(2m+0.625€)
left,cp=left cp(r1) + 2P+ eft cp(ra)

st nep=left,nep(R1) P+ eff nep(r3)

et 1=mMin(leff cp, left.ncp)

lest 2= eff ncp

Mpi 1 =lest 1 *t2epy/4/Cvo

Mpi,2 =lest 2 *t2opy/4/Qvo
2¢men-e,.(m+n)

Fr 1 R (8oN-20€0)*Myy.1 /2563.7
Fr2rd=(2eMp 2 +neNbeF rg)/(m+n)
Fr ra =min(Fr rg model,2,3)

Fis ra=FT ra-FtRa2,1

BOLT ROW 4

End Platerow 4 only
M1 =lest 1 otiopy/4/Co
Mo 2 =leit 2 *tPopy/4/CGuo
2¢men-ey.(M+n)
Fr1re=(8°N-22€,)*Mp.1 /2563.7
Fr2,rd=(22Mp 2 +neNbeF; rg)/(m+n)

Step 1. Tension Zone

205.0, 90, 8.5, 6, 36.0, 57.5, 44.9
0.90-8009245/1.25
201411

36.0, 57.5,40.8, 6.5

Ieffvcp = 225.9, Ieff'ncp =232.0

min(225.9, 232.0)

2320

225.9¢15.0+15.0275.0/4/1.0
232.0015.0215.0-275.0/4/1.0
2¢35.95044.94-8.25+(35.95+44.94)
(8°44.94-2+8.25)+3494.1/2563.7

(203588.0 + 44.94+20141.1)/(35.95 + 44.94)
min(467.5, 245.5, 282.2)

225.9¢8.5¢275/1.00
Ft1,rd

Pl+35.95
6.45035.95-(2+35.95+0.625+57.50)
Pl35.95

2435.95+0.625+57.50

112.9 + 2+90.0 + 112.9

124.1 +90.0 + 107.8

Min(405.9, 322.0)

322.0
322.0015.0015.0+275.0/4/1.0
322.0+15.0015.0+275.0/4/1.0
2435.95044,94-8 25+(35.95+44.94)
(8+44.94-2+8.25)+4980.2/2563.7
(2+4980.2 + 44.94+4+141.1)/(35.95 + 44.94)
min(666.3, 436.7, 564.5)

436.7 - 2455

Pl+35.95
6.45035.95-(2+35.95+0.625¢57.50)
Pl+35.95
8.00°35.95-(2+35.95+0.62557.50)
112.9 + 2+180.0 + 112.9

124.1+ 180.0 + 179.8

Min(585.9, 483.9)

483.9
483.9+15.0015.0+275.0/4/1.0
483.9+15.0+15.00275.0/4/1.0
235.95+44.94-8.25+(35.95+44.94)
(8+44.94-2+8.25)+7485.0/12563.7
(27485.0 + 44.94+6+141.1)/(35.95 + 44.94)
min(1001.4, 655.5, 846.7)

655.5 - 436.7

225.9015.0015.0+275.0/4/1.0
287.6+15.0015.0+275.0/4/1.0
2435.95044.94-8.25+(35.95+44.94)
(8+44.94-2+8.25)+3494.1/2563.7

(2-4448.8 + 44.94+2+141.1)/(35.95 + 44.94)

141.1 kN
282.2 kN

T2.2(c)

225.9 mm
232.0 mm
3494.1 KN.mm
3588.0 KN.mm
2563.7

467.5 kN
2455 kN
245.5 kN

528.0 kN

2455 kN Mode 2

112.9 mm
124.1 mm
112.9 mm
107.8 mm
405.9 mm
322.0mm
322.0mm
322.0mm
4980.2 KN.mm
4980.2 KN.mm
2563.7

666.3 kN
436.7 kN
436.7 kN
191.2 kN

112.9 mm
124.1 mm
112.9 mm
179.8 mm
585.9 mm
483.9 mm
483.9 mm
483.9 mm
7485.0 KN.mm
7485.0 KN.mm
2563.7

1001.4 kN
655.5 kN
655.5 kN
218.7 kN

3494.1 kKN.mm
4448.8 KN.mm
2563.7

467.5 kN
266.8 kN
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Fr ra =Min(Fr rg Model, 2,3) min(467.5, 266.8, 282.2) 266.8 kN

Tp< d/1.9¢(fun/fyp)
Ft1,rd < 1.9 Fra
Classification

Potential Tension Capacity

Sigma F rd

Beam Compression
Beam Compression Zone
Total AreaFlange and Web
Feford

Potential Compression Capacity

Feramin

Ferd =FcfcRrd
Fira Total > Ferg -NEg
Fri=Fcrd -NEgd
Fd=Fira -Fii

Final Bolt Forces and Moment Capacities

Bolt row 4: Mos =(Frara -Fd )* hy
Bolt row 3 M¢ra3 =Fizrd *hs
Bolt row 2 M¢rg2 =Fizrd *h2
Bolt row 1 Mc,Rdl =Ft1,Rd 'hl
Mc,Rd

Mmod,ed =M-Nggehn

Tension Bolts

Mcrd for 1 rows
Frigqa for 1 rows
Fii,gq design=Fi gq *Med/McRrd'

Final Web Compression Zone Height

F I’ed:chbeam-Fri'Ed desi gn
h red=F red/t/p,/1.2
h=max(0, h old-h red)

Fv.ra=avefun*A / Gz

Bearing Fy raena-ENd Plate, End
Bearing Fy,re-End Plate, Inner

Fv rasn=Min(bearing, shear)

Fv,ra 7=min(Fp rd,0.28+shr)
Fv,rd;TENd=MiN(Fp ra,End,0.28¢shr)
Shear=Ns-F\,,Rd,5h

Tension= (Nt-1)*Fy ra1+ Fv,rd TENd
Fy ra Total=Shear+Tension

Beam fvw,dzfu/ (C3'BW) ! Gz
Flange Tension Weld

Ft, fing =min(Be TPy, Fr1)

Fuw,rd =2¢K0.7stcoL oy,
Flange Compression Weld

Web Weldsin Tension Zone
Lwt=L-proj-T-root+1.73+g/2
Load per row
ROW1:K1°Fr1
Total Load F
Fucap=2¢K*0.7stssLwiefyy g

Web Weldsin Shear Zone
Lws=D-(T+Tp )-re-rp-Lwt
Fucap=2¢0.7¢ts L Ws*fyw g

Step 1C Plastic distribution Limit

15.0 < 20/1.9+(3(800.0/275) 15.0<=18.0 Plastic
2455<19141.1 Plastic
Plastic Deformation occurs. Use Plastic distribution
2455+ 191.2 + 218.7 + 266.8 kN 922.3kN
Step 2: Compression Zone
Flange and Web in Compression Utilising 20% OverStressing
189.9¢12.7 + 8.5¢179.0 39.3 cnm?
39.3275°1.20 1298.0 kN
1298.0 1298.0 kN OK
Step 4: Moment Capacity
1298.0 kN

Reduction in bolt forcesis required
1298.0 - 376.6 921.4 kN
922.3-921.4 0.9kN
266.8 - 0.9 = 265.9¢139.6 37.1kN.m
218.7-649.6 142.1 kN.m
191.2¢739.6 141.4kN.m
245.5+829.6 203.7 kN.m

524.4 KN.m
150.0 - 376.6-221.4 66.6 KN.m OK
Only thefirst 1 rows are required to resist the applied moment
The remaining rows shall be considered to be part of the shear zone.
203.7 203.7 KN.m
2455 245.5 kN
245.5¢66.6/203.7 80.3 kN
Reducing Compression zone for applied moments.
1298.0 - 80.3 1217.7 kKN
1217.7/8.5/275/1.2 434.1 mm
max(0,179.0 - 434.1) 0.0mm OK

Step 5: Shear Bolts
0.6+800+245.0/1.25 94.1 kN
€1=80, e2=58, k;=2.5, 3,=1.00, d=20, t=15, f,=410 246.0 kN
p1=90, e2=58, k1=2.5, ,=1.00, d=20, t=15, f,=410 246.0 kN
Min(246.0, 94.1) 94.1 kN
Min(246.0, 26.3) 26.3kN
Min(246.0, 26.3) 26.3 kN
8:94.1 752.6 KN
0026.3 + 2¢26.3 52.7 kN
752.6 + 52.7 805 kN OK
Steps 7& 8: Welds

410.0/ ¢3/0.85/1.25 222.8 N/mm?
Min(189.9¢12.7+275, 80.3) 80.3 kN
201.225¢0.7+8+(189.9 - 2¢0.7+8)+223 551.3 kN OK
Direct Bearing assumed. No check required
80-20-12.9-10.2+1.7390/2 114.8 mm
(41/(36 + 41))+246 130.5kN
1305 130.5kN
201.225¢0.7260114.8+223 265.7 kKN OK
900.0- 25.9-10.2- 10.2- 115 739.0 mm
200.7+6739.0-223 1396.7 kN OK
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Haunch Welds
Mh= min(M appPeaves,M Crafter)
Frn,Ed=min(My/(h¢-ts,), bpetipefy)
Haunch/Beam Flange areardtio, g
thch—Fh’min(O 5, a)
thm—(Fr1+Fr2+Fr3)/Cos(q)

Haunch End Weld
t=min(Shw, tr) *Cos((90-ThetaH1)/2)
K=¢(3/(1+2+Cos((90-ThetaH1)/2)?))
Endcap=Ket(B-2w)*fyw,d
EndCap>: Fhnch

Haunch Web Weld
Web force th:then' thch
Lw =(Hi-Dd/2-Tep)/Cos(Theta)
Lw=Lw -tw-(T+tw1)/Sin(Thetal)
Webcap=200.7t(Lw-2¢t)*fyw,d
Webcao>= Fwh

min(150.0, 404.5)

Min(-150.0/(453.4 - 12.7), 189.9+12.7+275)
189.9¢12.7/(189.9¢12.7 + 189.9¢12.7)
340.4+min(0.5, 0.50)

(245.5 + 191.2 + 218.7) / Cos(-12.0)

min(8, 12.7)+Cos((90-20.9)/2)
¢(3/(1+2+Cos((90-20.9)/2)?)
1.128¢6.6¢(189.9 - 240.7+8)+223
205.7 >= 170.2

670.1- 170.2
(1200 - 0.0/2 - 15)/Cos(-12.0)

1211.5 - 6 -(12.7 + 6)/Sin(20.9)= 1211.5-6-52.5
20.76(1152.9 - 2+0.7+6)+223

2141.8>= 499.9

-150.0 KN.m
340.4 kN
0.50

170.2 kN
670.1 kN

6.6 mm

1.13

295.7 kN
170.2 kN OK

499.9 kN
1211.5mm
1152.9 mm
2141.8 kN
499.9 kN OK
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Plates S 275
Beam 457x191 UB 67 [S275] End-Plate 493 x 210 x 15 mm (12 ka)

10 No. M 20 Grade 8.8 Boltsin 22 mm holes

End-Plated Splice
Beam to Beam End-Plated Connection to EC 3 (UK NAD)
L oading Case 001

Basic Data
User Defined Applied Forcesat End-plate I nterface
Resultant ForcesM, Fv, F -235.0 KNm, 400.0 kN, 300.0 kN
Load directions Bottom of Joint in Tension, Rafter moving Down and in Compression.
Design to EC 3: Part 1-8: 2005 Design of Joints
SCI Green Book
P398: Jointsin steel construction: Moment-Resisting Joints to Eurocode 3
Weld Grades All weld grades provided to suit minimum connected steel grade
Basic Dimensions
Beam-457x191UB67 [28] D=453.4, B=189.9, T=12.7, t=8.5, r=10.2, py=275
Bolts 20 mm @ in 22 mm holes Grade 8.8 Bolts
Plates S 275 All weld grades provided to suit minimum connected steel grade
Rafter Capacities Mc, Fvc, Fc 404.5 kN.m, 649.9 kN, 2351.3 kN Fvc = 649.9 kN OK
Summary of Results (Unity Ratios)
Moment Capacity 191.5 kNm (for 4 rows of bolts) (Modified Applied Mom. M ,,¢=168.9 kNm) 0.88 OK
Moment Capacity 191.5 kNm (for the 3 rows of bolts required in the tension zone) 0.88 OK
Shear Capacity 0.75 OK
Flange Welds 0.46 0.46 OK
Web Welds 0.77,0.77, 0.68 0.77 OK

Step 1. Tension Zone

Basics
Bm/PIt by, W, b, Sw, My, €5, M 210.0, 90, 8.5, 6, 36.0, 60.0, 44.9
Fira=ko*fupeA / Gre 0.9008000245/1.25 141.1 kKN
Fr3ri=S Ftrd 2¢141.1 282.2 kN
BOLT ROW 1

End Platerow 1 only
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m, e mx, g
lett modes
Mode 1 |eff'1:min(|eff'cp, Ieﬁycnp)
Mode 2 |eff,2:|eff,ncp
Mo 1 =leit,1 otPepy/4/Cuo
My 2 =leit,2 *t?*py/4/CGuo
2¢men-e,.(M+n)
FT,l,Rd:(S-n-Z-eW)-M pl.1 12563.7
Fr2rd=(2eMp 2 +neNbeF rg)/(m+n)
Fr ra =min(Fr rg model,2,3)

Beam Web Tension row 1 only
Fewbrd =lefr,1 *twb *fywo/Gmo
Potential resistance of Bolt Row 1

BOLT ROW 2

End Platerow 2 only
m, e
lett modes
Mode 1 |eff'1:min(|eff'cp, Ieff’cnp)
Mode 2 |eff‘2:|eff‘ncp
Mot 1 =lest 1 *tiepy/4/Cpo
Mo 2 =leit,2 *tP*py/4/CGuo
2¢men-e,.(m+n)
Fr.1re=(8N-2¢€,)*Mp 1 /2563.7
Fr2ra=(2°Mp 2 +neNbeF; rg)/(m+n)
Fr rd =min(Fr rg model,2,3)
Beam Web Tension row 2 only
Frwbrd =lefr,1 *twb *fywo/Svo
End-Platerows 1 to 2 combined
lest,Cp(Row 1)=Plem
let,nc(Row 1)=g *m-(2m+0.625€)
lest,Cp(Row 2)=Plem
lett,nc(Row 2)=2m+0.625e
lest,cp=left cpr1) +2PH it cp(R2)
Ieff,ncp:|eff,ncp(Rl)+P+|eff,ncp(R2)
Ieff,lzmin(leff,cpy Ieff,ncp)
et 2=l ett nep
M1 =lesr 1 otiopy/4/Co
My 2 =leit,2 *t?*py/4/Guo
2¢men-ey.(M+n)
Frvlde=(8’n-2'€W)'M pl,1 12563.7
Fr2rd=(22Mp 2 +neNbeF; rg)/(m+n)
FT,Rd =min(FT,Rd mode1,2,3)
Fiore=F1 Ra-Ft,ral,1

Frwb,rd =lefr,1 *twb *fywb/Cvo
Fiore=F1 Ra-Ftral,1
Potential resistance of Bolt Row 2

BOLT ROW 3

End Platerow 3 only
m, e
Ieff modes
Mode 1 |eff‘1:min(|eff‘cp, Ieffvcnp)
Mode 2 Ieffvzzleff'ncp
Mo 1 =lest,1 *tPepy/4/Cuo
My 2 =leit,2 *t?*py/4/Guo
2¢men-ey.(m+n)
Fr 1ra=(8°n-2¢€,,)*Mp 1 /2563.7
Fr2rd=(2eMp 2 +neNbeF rg)/(m+n)
Fr ra =min(Fr rg model,2,3)
Beam Web Tension row 3 only
Frwb,rd =left,1 *twb *fywb/Gvio
End-Platerows 2 to 3 combined
lett,Cp(Row 2)=Plem
lest,nc(Row 2)=2m+0.625e
lett,cp(Row 3)=Plem

36.0, 60.0, 40.9, 6.6

Ieff'cp = 225.9, Ieff'ncp = 235.7

min(225.9, 235.7)

235.7

225.9¢15.0215.0275.0/4/1.0
235.7¢15.0015.0-275.0/4/1.0
2035.95+44.94-8.25¢(35.95+44.94)
(8+44.94-2+8.25)+3494.1/2563.7

(2+3645.8 + 44.94+2+141.1)/(35.95 + 44.94)
Min(467.5, 246.9, 282.2)

225.9¢8.5¢275/1.00
Ft1,rd

36.0, 60.0

|eff'cp = 225.9, |eff'ncp =218.8

min(225.9, 218.8)

218.8

218.8+15.0215.0-275.0/4/1.0
218.8+15.0+15.0275.0/4/1.0
2¢35.95¢44.94-8.25¢(35.95+44.94)
(8+44.94-28.25)+3384.6/2563.7

(2+3384.6 + 44.942+141.1)/(35.95 + 44.94)
min(452.8, 240.5, 282.2)

218.88.52275/1.00

Pl35.95
6.5635.95-(2+35.95+0.625¢60.00)
Pl35.95

2435.95+0.625+60.00

112.9 + 2480.0 + 112.9

126.3 + 80.0 + 109.4

Min(385.9, 315.7)

315.7
315.715.0015.00275.0/4/1.0
315.7+15.0015.0+275.0/4/1.0
235.95+44.94-8.25+(35.95+44.94)
(8+44.94-2+8.25)4883.3/2563.7
(2+4883.3 + 44.94+4+141.1)/(35.95 + 44.94)
min(653.4, 434.3, 564.5)

434.3 - 246.9

Beam Web Tension rows 1 to 2 combined

315.78.5¢275/1.00
737.9 - 246.9
Fiord

36.0, 60.0

|effpr = 2259, Ieff'ncp =218.8

min(225.9, 218.8)

218.8

218.8¢15.0015.0-275.0/4/1.0
218.8+15.0+15.0+275.0/4/1.0
2035.95¢44.94-8.25¢(35.95+44.94)
(844.94-248.25)+3384.6/2563.7

(203384.6 + 44.94+2¢141.1)/(35.95 + 44.94)
min(452.8, 240.5, 282.2)

218.88.52275/1.00

P1+35.95
2+35.95+0.62560.00
P1+35.95

2259 mm
235.7mm
3494.1 KN.mm
3645.8 kN.mm
2563.7

467.5 kN
246.9 kN
246.9 kN

528.0 kN
246.9 kN

218.8 mm
218.8 mm
3384.6 kKN.mm
3384.6 kN.mm
2563.7

452.8 kN
240.5 kN
240.5 kN

511.4 kN

112.9 mm
126.3 mm
112.9 mm
109.4 mm
385.9 mm
315.7 mm
315.7mm
315.7 mm
4883.3 kN.mm
4883.3 KN.mm
2563.7

653.4 kN
434.3 kN
434.3 kN
187.4 kN

737.9 kN
491.0 kN
187.4 kN

218.8 mm
218.8 mm
3384.6 KN.mm
3384.6 KN.mm
2563.7

452.8 kN
240.5 kN
240.5 kN

511.4 kN

112.9 mm
109.4 mm
112.9 mm

T2.2(c)

Mode 2

T2.2(e)

Mode 2

T2.2(e)
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lett,nc(Row 3)=2m+0.625e 2¢35.95+0.625¢60.00 109.4 mm
|eff,cp:|eff,cp(Rz)+2P+|eff,Cp(R3) 112.9 + 2+80.0 + 112.9 385.9 mm
Ieff'ncpzleff’ncp(Rz)+P+|effyncp(R3) 109.4 + 80.0 + 109.4 298.8 mm
Ieff,lzmin(leﬁ,cp, Ieff,ncp) Min(385.9, 298.8) 298.8 mm
|eff'2:|eff'ncp 298.8 298.8 mm
M1 =lesr 1 otiopy/4/Cuo 298.8015.0015.00275.0/4/1.0 4622.1 KN.mm
M 1.2 =leir 2 *t2opy/4/Cuo 298.8+15.0+15.0+275.0/4/1.0 4622.1 kN.mm
2emen-g,,.(M+n) 2035.95044,94-8.25¢(35.95+44.94) 2563.7
Fr1ra=(8°N-20€,)*My 1 /2563.7 (8+44.94-2¢8.25)+4622.1/2563.7 618.4 kN
Fr2rd=(22M .2 +neNbeF; rg)/(m-+n) (204622.1 + 44.94+4141.1)/(35.95 + 44.94) 427.9 kN
Fr rd =Min(Fr s model,2,3) min(618.4, 427.9, 564.5) 427.9kN
Fisre=Fr ra-Fra2,2 427.9-187.4 2405 kN
Beam Web Tension rows 2 to 3 combined
Fewbrd =lefr 1 *twb *Fymt/Gvo 298.8+8.5+275/1.00 698.4 kN
FIS,Rd:FT,Rd-FI,Rdzyz 698.4 - 187.4 511.0 kN
End-Platerows 1 to 3 combined
lett,cp(Row 1)=Plem P1+35.95 1129 mm
lgt,nc(Row 1)=g *m-(2m+0.625€) 6.56°35.95-(2¢35.95+0.625+60.00) 126.3 mm
lett,cp(Row 3)=Plem P1+35.95 1129 mm
lest,nc(Row 3)=2m+0.625e 2+35.95+0.625+60.00 109.4 mm
Ieffvcpzleffvcp(R1)+2P+|eff'Cp(R3) 112.9 + 2¢160.0 + 112.9 545.9 mm
Ieff'ncuzleff,ncp(Rl)+P+|eff,ncp(R3) 126.3 + 160.0 + 109.4 395.7 mm
|eff'1:min(|eff'cp, Ieﬁ’ncp) Min(545.9, 395.7) 395.7 mm
|eff,2:|gff,ncp 395.7 395.7 mm
Mo,z =lest 1 -tf2-py/4/0'Mo 395.7¢15.0015.0275.0/4/1.0 6120.8 kKN.mm
My 2 =it 2 *t2opy/4/Gho 395.7+15.0+15.0-275.0/4/1.0 6120.8 kN.mm
2¢men-g,.(M+n) 2¢35.95044.94-8.25¢(35.95+44.94) 2563.7
Fr 1ra=(8°n-2+€,,)*Mp 1 /2563.7 (8°44.94-28.25)6120.8/2563.7 818.9 kN
Fr2rd=(22M .2 +neNbeF; rg)/(M+n) (2+6120.8 + 44.946+141.1)/(35.95 + 44.94) 621.7 kN
Fr,ra =min(Fr r¢ model,2,3) min(818.9, 621.7, 846.7) 621.7 kN
Fiard=Frra-Fira2,1 621.7 - 434.3 187.4 kN
Beam Web Tension rows 1 to 3 combined
Frwb,rd =left,1 *twb *fywb/Cvo 395.7+8.5¢275/1.00 924.9 kN
Fisra=Frra-Fira2,1 924.9- 4343 490.6 kN
Potential resistance of Bolt Row 3 FiaRrd 187.4 kN Mode 2
BOLT ROW 4
End-Platerows 1to 4 combined
lett,cp(Row 1)=Plem Pl135.95 112.9 mm
lgr,nc(Row 1)=g *m-(2m+0.625€) 6.56¢35.95-(2¢35.95+0.62560.00) 126.3 mm
lett,Cp(Row 4)=Plem Pl35.95 112.9 mm
lgt,nc(Row 4)=2m+0.625e 2¢35.95+0.625¢60.00 109.4 mm
Ieffycpzleffycp(R1)+2P+|eff'cp(R4) 112.9 + 2240.0 + 112.9 705.9 mm
|eff'ncp:|eff'ncp(Rl)+P+|effyncp(R4) 126.3 + 240.0 + 109.4 475.7 mm
Ieﬁvlzmin(leﬁ,cp, |eﬁ,ncp) Mln(7059, 4757) 475.7 mm
|eff'2:|eff'ncp 475.7 475.7 mm
M1 =lefr 1 ti2epy/4/Co 475.7+15.0015.00275.0/4/1.0 7358.3 kN.mm
M .2 =leit 2 *ti2*py/4/Cuo 475.7+15.0015.0275.0/4/1.0 7358.3 kN.mm
2¢men-ey.(m+n) 2¢35.95¢44.94-8.25¢(35.95+44.94) 2563.7
Fr1re=(8°N-2+€,)*My 1 /2563.7 (8044.94-2+8.25)+7358.3/2563.7 984.5 kN
Fr2rd=(22M .2 +neNbeF, rg)/(m+n) (207358.3 + 44.94+8141.1)/(35.95 + 44.94) 809.1 kN
Fr rd =Min(Fr rg model,2,3) min(984.5, 809.1, 1129.0) 809.1 kN
Ft4,Rd:FT,Rd'Ft,Rd3,1 809.1 - 621.7 187.4 kN
Step 1C Plastic distribution Limit
To< d/L.9eC(fu/fyp) 15.0 < 20/1.9+(:(800.0/275) 15.0<=18.0 Plastic
Fiira <19 Fiqg 246.9<1.9+141.1 Plastic
Classification Plastic Deformation occurs. Use Plastic distribution

Potential Tension Capacity
Sigma Fi ra 246.9 + 187.4 + 187.4 + 187.4 kN 809.1 kN
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Beam Compression

Step 2: Compression Zone

Fc’fb’Rd: Mc,Rd/ (hb-tfb) 3981'1000/ (44070) 903.4 kN
Potential Compression Capacity
Fergmin 903.4 903.4 kN OK
Step 4: Moment Capacity
Fc,Rd =Fc,fc,Rd 903.4 kN
Fira Total > Fcrg -Ngg Reduction in bolt forces is required
Fri:Fc,Rd -NEd 903.4 - 300.0 603.4 kN
Fd=Fira -Fii 809.1 - 603.4 205.8 kN
Final Bolt Forces and Moment Capacities
Bolt row 4: Mcs =(Fiara -Fd )* ha 187.4 - 205.8 = 0.0-147.1 0.0 kN.m
Bolt row 3: Mz =(Fiarda -Fd )* hs 187.4 - 18.4 = 169.0-227.1 38.4kN.m
Bolt row 2 M¢ra2 =Fizrd *h2 187.4307.1 57.5kN.m
Bolt row 1 MC,Rdl :Ftl,Rd 'hl 246.9:387.1 05.6 kN.m
Mcrd 191.5kN.m
Mnod,ed =M-Nggehn 235.0 - 300.0-220.4 168.9 KN.m OK
Tension Bolts Only the first 3 rows are required to resist the applied moment
The remaining rows shall be considered to be part of the shear zone.
Mcrd for 3rows 95.6, 57.5, 38.4 191.5kN.m
Fiigqa for 3 rows 246.9, 187.4, 169.0 603.4 kN
Fri.ea design=F g4 *Med/Mcrd' 603.4+168.9/191.5 532.2 kN
Step 5: Shear Bolts
F\,,Rd:av’fuh'A / QMZ 0.6+800¢245.0/1.25 94.1 kN
Bearing Fy ra,end-ENd Plate, End €1=60, €2=60, k;=2.5, 5,=0.91, d=20, t=15, f,=410 223.6 kN
Bearing Fy,ra-End Plate, Inner p1=80, e2=60, k1=2.5, q,=0.96, d=20, t=15, f,=410 236.7 kN
Fv rasn=Min(bearing, shear) Min(236.7, 94.1) 94.1 kN
Fv,ra7=min(Fp,rd,0.28shr) Min(236.7, 26.3) 26.3kN
Fy,rd TEne=miN(Fp rd,Eng,0.28°shr) Min(223.6, 26.3) 26.3 kN
Shear=Ns*F, rd,sh 4941 376.3kN
Tension= (Nt'l)'Fv,Rd,T+ Fv,Rd,TEnd 4026.3 + 2¢26.3 158.1 kN
Fv,ra Total=Shear+Tension 376.3 +158.1 534 kN OK
Step 7: Welds
Beam fyw,¢=fu/ (C3*Rw) / Cu2 4100/ ¢3/0.85/1.25 222.8 N/mnm?
Flange Tension Weld
Ft, fing =min(BeTeP,, Fr1+F) Min(189.9¢12.7+275, 217.8 + 165.3) 383.1 kN
Fuw,rd =2¢K0.7¢tseL oy, 201.225¢0.7212¢(189.9 - 2¢0.7+8)+223 827.0kN OK
Flange Compression Weld
Direct Bearing assumed. No check required
Web Weldsin Tension Zone
Lwt=L-proj-T-root+1.73+g/2 240-20-12.7-10.2+ 1.7390/2 275.0 mm
Load per row
Row;=K1oF (42/(36 + 41))=247 131.4kN
Row,=K*F, 1.187 187.4 kN
Row;=KgeFr3 1.187 169.0 kN
Total Load F 131.4, 187.4, 169.0 487.9 kN
Fucap=2¢K*0.7ets L wiefyw g 201.225¢0.7+6275.02223 636.6 kN OK
Web Weldsin Shear Zone
Lws=D-(T+Tp )-ri-ro-Lwit 4534 -254-10.2-10.2-275 132.7 mm
Fuwcap=20.7¢ts* L wsefyw g 2¢0.7+6132.7+223 250.7 kN
Require More Shear Capacity Determining Residual Shear Capacity of Tension Zone Weld.
Load per row
Row1=K1F1 (41/(36 + 41))*247 131.4kN
Row,=K*Fr, 1.187 187.4 kN
Row;=K3*F3 1.187 169.0 kN
Total Load F; 131.4, 187.4, 169.0 487.9 kN
Fuca=2¢K*0.7°tseLwtefyw g 201.225¢0.7+6275.00223 636.6 kN OK
Tension Utilisation 487.9/636.6 0.77
Shear Utilisation Available V ¢(1-0.773 0.64
Residual V=fuwa(Vu*2¢0.7¢tw)*Lwt 223(0.64+2¢0.7+6)275 333.88 kN
Total Shear Capacity=V+V 333.88 + 250.73 584.6 kN OK
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50 100
150 47
406x178 UB 54 [S275]
5 K -6 fw 4-6fw
150 e} e} ﬁ i -
150 o 150—H : 20 grout
150 o o —l
O L3N LoSUE 500
/||/ /||/ ! !
600
Base-Plate 600 x 390 x 30 mm (55Washers 100 x 100 x 15 mm thick with 50 mm Void
With 7 No. 24 mm holes All Plates S 275
For 20 mm Grade 8.8 Bolts. Reinforcement 12 @ 200 mm cc each way. Cover 0 mm
Asymetrical Base-Plate
Base-Plate Connection to EC 3 (UK NAD)
L oading Case 001
Basic Data
User Defined Applied Forcesat Interface
Resultant ForcesM, Fv, F Moment +125.0 kNm, Shear +500.0 kN, Axial +1300.0 kN
(Left sidein tension, Axial Compression)
Basic Dimensions
Column: 406x178UB54 [28] D=402.6, B=177.7, T=10.9, t=7.7, r=10.2, py=275
Bolts 20 mm @ in 24 mm holes Grade 8.8 Bolts
Plates S 275 All weld grades provided to suit minimum connected steel grade
Grout Fck, Conc Fck, fy, slope 20 N/mn, 32 N/mmz2, 0.35 N/mmg2, 265 N/mmg, 30 deg to vertical
Designto EC 3: Part 1-8: 2005 Design of Joints
SCI Green Book
P398: Jointsin stedl construction: Moment-Resisting Joints to Eurocode 3
Column Capacities Mc, Fvc, Fc 290.0 KN.m, 528.3 kN, 1896.1 kN Fvc =528.3 kN OK
Summary of Results (Unity Ratios)
Concrete Pressure 1.00 OK
Base-Plate thicknessin Compression 0.96 OK
Horizontal Shear 0.86 OK
Flange & Web Welds 0.72 0.72 OK
Step 2 - Compression T-Stub
Pad Diffusion Ratio g Using SCI default Vaue 1.50
Grout Ratio py 0.67
Fe=acc*Fox / G 0.85+32.00/1.50 18.13 N/mm?
Bearing Stress Fjg= ps* g ¢ Fed 0.67+ 150+ 18.13 18.13 N/mm2
Max € =Topp*C(fy.00 / (3*Fja*Cwic)) 30+(3(265 / 3¢(18.13+1.0)) 66.2 mm
Step 1-2: Base-Plate Pressure
Base ecc=M/F 125.0/1300.0 96.2 mm
Pressure Configuration Compression Only with Optimised Compression Area
Proj C, Xcc 63.4, 152.5
L Zones X1, X2, X3, X4, X5 0.0,121.7,254.1,1.7,0.0
W Zones Wtiff, Wflange, Wweb 0.0, 304.4, 134.4
Ac=XroWF Xy WWHXroWT¢ 121.67°304.44 + 254.06°134.44 + 1.65+304.44 717.0 cn?
Conc Cap Fc=Fjs*Ac 18.1-71699.4 1300.1 kN OK
Pressure=P+1000/Ac 1300.0-1000/71699 18.13 N/mm?2 OK
hi=he-tic 402.6 - 10.9 391.7
Nr 1= Medg/h+F/2 125.0/391.7 + 1300.0/2 969.1 kN
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Fetcrd= Mcra/hy

e=C
M aqpp=p*€2/2
tp=C(6°Mapp*Ciio/py)

Base Friction
Friction Fr=0.30Fc

Check 4a: Bolt Shear
abc:O-44’0-0003'fyb
Fv.ra=anc*fub*A / G2

Check 4b: Base-Plate Bearing
Pi, €, Py, €, ab, k-
Fo,ra=K1* gpefugedety/ G
Conc. Bearing Cb=3@2e2¢F min
Pss=Min(Fyq1, Cb, Pb, Bb)*nbs
Pts=Min(Fvrqd1, Cb, Pb, Bb)enbt

Total Shear Capacity
Total Cap=Fr+Pss+Pts

Load dispersal

Areas A, Af, Aw

Flange Welds
Fapp=M/la-F-Af/A

Web Welds
Web weld load=Fv/(D-2(fw+T))
weld fyw.d=fy / 1.73/ (Bw * Cm2)
Fcap w=2¢0.7+f,f\\.d

100021 Job Ref

Shest
Made by
Date
Checked
Approved :

221.6+1000/(391.70)

Step 2a: Plate Compression Bending

63.4

18.1°63.4%/2

(:(6+36403+1.00/265)

Step 4: Shear
0.30++1300.0 kN

0.44 - 0.0003 » 640
0.248+ 800+ 245.0/1.25

160.0, 50.0, 300.0, 45.0, 0.694, 2.500

2.5+ 0.694+ 410+ 20+ 30.0/1.25

3020202011

Min(38.9, 27.2, 341.7, 600.0) = 27.2+2

Min(38.9, 27.2, 341.7, 600.0) = 27.2+5, (no tension)

390.0 +54.4 + 136.0

Step 5: Flange & Web Welds

565.8 kN Warning

63.4 mm

36403 Nmm/mm

28.7mm OK

390.0 kN

0.248
38.9kN

341.7 kN
27.2kN
54.4 kN

136.0 kN

580.4 kN OK

Flanges resist Moment and Axial, Web resists Axial and Shear.

Direct Bearing therefore design for tensile forces only.
69.0, 2 x 19.4, 29.3 cm?

125.0/(402.6 - 10.9) - 1300.0+19.4/69.0
No Resultant Tensile Force

500.0/(402.6 - 2(6 +10.9))
410/ 1.73/0.85/ 1.25
240.7+6+223

-46.1 kN

1.36 kN/mm
223 N/mm2

1.87 KN/mm OK
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75
W ar 508x12 CHS [S275]
8 fw
N (. -
' 900 — 20 grout
8 Boltson 650 mm PCD
500
.74
/II/ /II/
900
Base-Plate 900 x 900 x 35 mm (223Washers 150 x 150 x 15 mm thick with 50 mm Void
With 8 No. 35 mm holes All Plates S 275
For 30 mm Grade 8.8 Bolts. Reinforcement 12 @ 200 mm cc each way. Cover 50 mm
Base-Plate CHS
Base-Plate Connection to EC 3 (UK NAD)
L oading Case 001
Basic Data
User Defined Applied Forces at I nterface
Resultant ForcesM, Fv, F Moment +225.0 kKNm, Shear +470.0 kN, Axial +1605.0 kN
(Left sidein tension, Axial Compression)
Basic Dimensions
Column: 508x12CHS [28] @=508.0, T=12.0, py=275
Bolts 30 mm & in 35 mm holes Grade 8.8 Bolts
Plates S 275 All weld grades provided to suit minimum connected steel grade
Grout Fck, Conc Fck, fy, slope 12 N/mmz, 12 N/mmg, 0.35 N/mmz, 265 N/mm?2, 30 deg to vertical
Design to EC 3: Part 1-8: 2005 Design of Joints
SCI Green Book
P398: Jointsin steel construction: Moment-Resisting Joints to Eurocode 3
Column Capacities Mc, Fvc, Fc 812.0 kN.m, 1781.3 kN, 5142.2 kN Fc=5142.2 kN OK
Summary of Results (Unity Ratios)
Concrete Pressure 1.00 OK
Base-Plate thickness in Compression 0.97 OK
Horizontal Shear 0.61 OK
Weld 0.39 0.39 OK
Step 2 - Compression T-Stub
Pad Diffusion Ratio g Using SCI default Value 150
Grout Ratio py 0.67
Fea=g cc*Fek / G 0.85+12.00/1.50 6.80 N/mm?
Bearing Stress Fjg= phs* g ¢ F 0.67+1.50+6.80 6.80 N/mm?
Max ¢ =Tppe((Fybp / (3+Fja*Cuo)) 35¢(:(265 / 3+(6.80+1.0)) 126.1 mm
Step 1: Base-Plate Pressure
Pad Diffusion Ratio g Using SCI default Value 1.50
Grout Ratio py 0.67
Fe=acc*Fox / G 0.85+12.00/1.50 6.80 N/mm?
Bearing Stress Fjg= phs* g * Fed 0.67+1.506.80 6.80 N/mm?
Base ecc=M/F 225.0/1605.0 140.2 mm
Pressure Configuration Compression Only with Optimised Compression Area
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Acc=Fn(Proj, Xcc, Xbal) 122.2, 236.0, 209.5 2360.3 cm?
Conc Cap Fc=+Fjs*Ac 6.8:236031.8 1605.0 kN OK
Pressure=P»1000/Ac 1605.0-1000/236032 6.80 N/mmg OK
Step 2a: Plate Compression Bending
e=C 122.2 122.2 mm
M aqpp=p*€2/2 6.8122.22/2 50791 Nmm/mm
tp=C(6*°M app*Chio/Py) ((6°50791+1.00/265) 33.9mm OK
Step 4: Shear
Base Friction
Friction Fr=0.30<Fc 0.30+1605.0 kN 481.5kN
Check 4a: Bolt Shear
abc=0.44-0.0003+f,, 0.44 - 0.0003 « 640 0.248
Fu.ri=abefun*A / Oz 0.248+ 800+ 561.0/ 1.25 89.0 kN
Check 4b: Base-Plate Bearing
P, €1, P2, €, ab ke 237.8, 125.0, 237.8, 125.0, 1.000, 2.500
Fb,Rdzkl' ab'fup'd’tp/ gMz 251000241030 350/ 1.25 861.0 kN
Conc. Bearing Cb=3¢@2¢2¢F 4 in 3030227 36.7 kN
Pss=Min(Fyra1, Cb, Pb, Bb)snbs Min(89.0, 36.7, 861.0, 1050.0) = 36.7+8 293.8kN
Total Shear Capacity
Total Cap=Fr+Pss 4815+ 293.8 775.3kN OK
Step 5: Weld
Axia Load Fa=F/(pisD) 1605.0/(3.14+508.0) 1.01 kN/mm
Moment load Fm=M/(D+D) 225.0/(508.0+508.0) 0.87 kN/mm
Shear load Fv=V/(pi*D+0.6) 470.0/(3.14+508.0+0.6) 0.49 kN/mm
Direct Bearing therefore design for tensile forces only.
Fapp=Fm-Fa 0.87-1.01 0.00 KN/mm
Shear (Longitudinal)
Weld fyw.d=f,/ 1.73/ (Bw * Gu2) 410/ 1.73/0.85/1.25 223 N/mmm?
Feap w=1¢0.7¢f,,sfy.d 140.7+8°223 1.25 kN/mm OK
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50 90 100,90 §0
35 3@70 110 3@70 35 Splice Plates
1 T 7 1 Top Flande

1 No 600 x 210 x 20 mm (20 k)

Web
2 No 380x 375 x 8 mm (2x9 k)

Bottom Flanae
1 No 520 x 210 x 20 mm (17 kg)

HSFG - Pt 2 Bolts (non-dip at service)
44 No. 20 mm @ Bolts
In 22 mm Holes

Beams 533x210 UB 101 [S275]
All Plates S 275
Beam gap 5 mm

[

AN

35 2@90 90 2@90 35

Beam-Splice Outer Plates
Non Bearing - Beam to Beam Moment Splice Connection to EC 3 (UK NAD)

L oading Case 001

Basic Data
User Defined Applied Forces at I nterface
Resultant Forces M, Fv, F +200.0 KNm, +0.0 kN, +0.0 kN
(Bottom in tension)
Beam Gap=5 mm Therefore No direct bearing.
HSFG Bolts Non-dlip at service
Ultimate/Service factor for service force cal culation. 12
Design to EC 3: Part 1-8: 2005 Design of Joints
SCI Green Book. P398: Jointsin stedl construction: Moment-Resisting Joints to Eurocode 3
Basic Dimensions
Beam-533x210UB101 [28] D=536.7, B=210.0, T=17.4, t=10.8, r=12.7, py=265
Bolts 20 mm @ in 22 mm holes HSFG - Pt 2 Bolts, Non-dlip at Service
Plates S 275 All weld grades provided to suit minimum connected steel grade
Beam Capacities Mc, Fvc, Fc 692.2 kN.m, 946.7 kN, 3409.5 kN Mc = 692.2 kKN.m OK

Summary of Results (Unity Ratios)

Top Flange in Compression Bolt Capacity 0.45 OK
Top Flange in Compression Axial Capacity 0.32 OK
Bottom Flange in Tension Bolt Capacity 0.60 OK
Bottom Flange in Tension Axial Capacity 0.32 OK
Web Bolt Capacity 0.41,0.34 0.41 OK
Web Plate Shear Capacity 0.00, 0.00, 0.00 0.00 OK
Web Plate Moment Capacity 0.35 OK
Web Axial Capacity 0.00 OK
Resultant Forces
Distribution of Moments Total 200.0 kN.m, Flanges 164.0 kN.m, Web 36.0 kN.m
Flange forces

Min Flange Force=10% ¢ At * py 10% « 3654 » 265 96.8 kN

Top Flange Force=Ff / 2-Mf / d 0.0/2 -164.0/0.537 -305.6 kN

Bot Flange Force=Ff / 2+Mf / d 0.0/2+164.0/0.537 305.6 kN
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Web Forces
M res Fn(Fv, ecc, Mecc, Mweb)
Lever ArmsLv, Lh, Ld
Moment Forces Fmv, Fmh
Shear Component fv=Fv / bolts
Axia Component fp=Fw / bolts

Resultant Web Bolt Forces
Fux=fmh+fp
Fvy=fmv+fv
Fvxy=¢(Fvx2+Fvy?)
Bolts

Bolt Shear Capacity
Outer Plate: Py, €1, Py, &, an ki
Fora=K1® qofupedety/ Guz
Flange: Pi, €1, Py, €, gn, K1
Fbra=K1* gqpfupedety/ Gv2
Forc=0.7 ofueA
Fv.rd=Keery *Fp.c / GuaserUtl factor
Fv,rd < Fo,rd
Fra= nefy,rderows

Plate and Flange Capacity
Outer Plate py=max(pxfp, P1,)
Buckling factor, k
Nb,ip,ra Outer Plate :k’T'B'Py/ Cvo
Nb,fp,Rd Fl ange :T°B'Py/ gMo
Resultant Axial load
Axia Capacity

Bolt Shear Capacity
Outer Plate: Py, &, P2, &, gn, ki
Fo,ra=K1* gpefusedety/ G
Flange: Py, €1, P2, €, g Ki
Fori=K1® gpfuredety/ Cuz
Forc=0.7 *fueA
Fv.ra=Keory *Fpc / QussereUtl factor
Fu,rd < Fo,rd
Fra= nefy,rderows

Plate and Flange Capacity

Outer Plate
Feap=T*B*Fy/ CGwo
Fret=0.9¢(TBner)*Furt/ Cu2
Foi=Teliepy/Cret2eTel opy/ Cno/1.73
Flange
Feap=TeBeP,/ Guo
Fret=0.9¢(T*Bnet)*Fut/ Cv2
Resultant Axial load
Axia Capacity

Bolt Shear Capacity

Plate: Pi, €1, P, €, gb- Kuw, abh Kin

Fov,ra=Kav * gbv *fuprdety/ Cu2
Fonrd=Kin * gbn *fup*dety/ Cu2
Plate Fvx/FyohratFvy/Fpyrd < 1
Web: Pl, €1, Pz, €2, ab k1

0.0, 95.0, 0.0, 36.0
135.0, 45.0, 142.3
16.7,50.0

00/8

00/8

50.0+ 0.0
16.7+ 0.0
¢(50.02 + 16.79)
InLine

Top Flangein Compression

70.0, 35.0, 120.0, 45.0, 0.530, 2.500
25+0530+410+20+20.0/1.25
70.0, 52.5, 120.0, 45.0, 0.795, 2.500
25+0.795+ 41020+ 17.4/1.25
0.7+ 1000 « 245.0
1.00+045+1715/11+12

448422

max (70, 110)

p1/T < 9eg, 5.5<9:0.94
1.00-20.0-210.0-265/ 1.0
17.4210.0-265/ 1.0

Min(1113.0, 968.3)

Bottom Flangein Tension

90.0, 35.0, 120.0, 45.0, 0.530, 2.500
25+0530+410+20+20.0/1.25
90.0, 42.5, 120.0, 45.0, 0.644, 2.500
25+0.644+ 41020+ 17.4/1.25
0.7+ 1000 « 245.0
1.0020.45+1715/11+12

38422

20.0+210.0265/ 1.0
0.9¢(20.0 + 166.0) » 410/ 1.1
20.0+68.00410/1.1 + 2+20.0 « 160.0 » 265/1.0/1.73

17.4¢210.0-265/ 1.0
0.9¢(17.4+ 166.0) » 410/ 1.1

Min(1113.0, 968.3)

Web Zone

90.0, 50.0, 90.0, 50.0, 0.758, 2.500, 0.758, 2.500
250+0.758+ 410+ 20+ 16.0/1.25
250+0.758+ 410+ 20+ 16.0/1.25
50.0/198.8+16.7/198.8

90.0, 47.5, 90.0, 133.4, 0.720, 2.500

36.0 kN.m

0.0kN
0.0kN

50.0 kN
16.7 kN
52.7 kN

173.9kN

227.0kN
171.5kN
84.2 kN

673.5kN

110

1.00
1113.0kN
968.3 kN
-305.6 kN
968.3 kN

173.9kN

183.8 kN
171.5kN
84.2 kN

505.1 kN

1113.0kN
1113.7 kN
1486.1 kN

968.3 kN
968.9 kN
305.6 kN
968.3 kN

198.8 kN
198.8 kN
0.335

OK

OK

OK

OK

OK
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Fora=K1* abfur*dety/ Gz 2.5+0.720+ 410+ 20+ 10.8/ 1.25 127.5kN

Foc=0.7 ofyorA 0.7 » 1000 » 245.0 171.5kN

Fu.ra=ke*ry *Foc / CusserrUtl factor 1.00+ 045+ 171.5/1.1+1.2 84.2 kN

Min( 2¢Fy rd, Ford) Min(2 » 168.4, 127.5) 127.5 OK
Plate Capacity per plate

App. Shear V/2 0.0/2 0.0kN

Vra-g=(Npoty/ 1.27)e(fyp/ ¢3/Cvo) (37548/1.27)  (275/¢3/1.0) 375.1 kN OK

Vran=Avnet *fur/ E3/Chiznet 2296 + 410/¢:3/1.1 494.1 kN OK

Vrab=(0.5%F up* At /Cuznet ) (0.5+ 410+ 856/ 1.1)

+(Fyp*Any /¢3/Cuo) + (275 1964 / ¢3/1.0) 471.4kN OK

App. Moment=(Mweb+V e ecc)/2 (36.0+ 0.0+ 95.0)/2 18.0 kN.m

Mc=Weer, / Giro 187500(1-0.00) » 275/ 1.0) 51.6 kN OK
Web Capacity

Feap=T*B*P,/ o 10.8°501.9¢265 / 1.0 1436.4 kN

Fre=0.9¢(T*Rna)*Fut/ Cu2 0.9¢(10.8 + 413.9) » 410/ 1.1 1499.5 kN

Fok=Telipu/Cre+2¢Telyopy/ Cno/1.73 10.8¢204.00410/1.1 + 2¢10.8 » 104.5 « 265/1.0/1.73 1166.5 kN OK

Avne=Avw-Noredget,y 6187.9-4+22¢10.8 5237 mm?

Vwnrd=Avne*fuw/1.73/Cu2 5237+410/1000/1.73/1.25 991.8 kN OK
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Upper Column 203x203 UC 46 [S275]
Lower Column 254x254 UC 73 [S275]
External Flanae Plates

2/546 x 190 x 10 mm (2x8 kg)

External Packers

2/256 x 190 x 25 (aprox) mm (2x10 ka)
Welded to Flange with 6 mm FW (top & si

Bearina Divider Plate
254 x 205 x 25 mm (10 kg)

7 521
o || 3= Web Andle Cleats
0 4/90 x 90 x 8 Ana x 150 mm (4x2 ka)
o | 30— 2 bolts per leg. 90 cc with 50 back mark
= o7 } HSFG - Pt 2 Bolts (non-slip at service)

32 No. 20 mm @ Bolts
In 22 mm Holes

H M All Plates S 275

«109 120 (flg.) Column Prepared for Direct Bearing

Column Splice with division Plate
Bearing - Column Splice Connection to EC 3 (UK NAD)

Basic Data
User Defined Applied Forces at I nterface
Fc Maximum Factored Axial Load 150.0 kN Compression
Feo Minimum Factored Axial Load 140.0kN Compression
M Factored Moment 25.0kN.m
F Factored Shear Force 0.0kN
Web Division Plate Direct Bearing assumed

All Moment and Axial loads resisted by Flanges
All Shear loads resisted by Web bolts and Friction

HSFG Bolts Non-dlip at service

Ultimate/Service factor for service force cal culation. 12
Design to EC 3: Part 1-8: 2005 Design of Joints

SCI Green Book

P358: Jointsin steel construction: Simple Joints to Eurocode 3

Basic Dimensions

Upper Column-203x203UC46 [28] D=203.2, B=203.6, T=11.0, t=7.2, r=10.2, py=275, F;=1615 kN
Lower Column-254x254UC73 [28] D=254.1, B=254.6, T=14.2, t=8.6, r=12.7, py=275, F;=2560 kN
Bolts 20 mm @ in 22 mm holes HSFG - Pt 2 Bolts, Non-dlip at Service

Plates S 275 All weld grades provided to suit minimum connected steel grade

Summary of Results (Unity Ratios)

Plate & Flange Capacity in Tension 0.12 OK
Flange Bolts Shear Capacity Bolt Capacity 0.16 OK
Flange Bolts Shear Capacity Packer Weld 0.05 OK
Resultant Forces
Fip =+M/D+Fc/ 2 +25.0/203.2 + 150.0/ 2 198.0 kN
Fin =- M/D+F¢/ 2 - 25.0/203.2 +150.0/ 2 -48.0 kN
Fop =+M/D-Fcp/ 2 +25.0/203.2 + 140.0/ 2 193.0 kN
Fon =- M/D-Fcp/ 2 - 25.0/203.2 + 140.0/ 2 -53.0kN
F1(comp)=max (0, F1p, F1n, F2p, F2n) max(0, 198.0,-48.0, 193.0, -53.0) 198.0 kN compression
F(tens)=min(0, Fip, Fin, Fap, F2n) min(0, 198.0,-48.0, 193.0, -53.0) -53.0kN tension
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Detailing Practice

Bearing
Bearer provided 25.0mm
Tkreg=((DL-2 * TL) -(Du-2 * Tu))/2 ((254.1-2+14.2)-(203.2 -2+ 11.0))/2 22.3mm OK
External Cover Plates
T>=TJ2& > 10 min = 10.0 say 10 mm 10 mm OK
Lip>= B1& > 225 min = 225.0 say 225 mm 261 mm OK
Wip>= B1-2 ¢ Pkyed min=191.6 say 175 mm 190 mm OK
Hclc >=Table G.24 min=90.0 mm 120 mm OK
Packer <= 4/3@ max = 4/3¢20 = 26.7 say 27 mm 255mm welded OK
Rows Bolts min=2 3 OK
Plate & Flange Capacity in Compression
Nbfprd Upper Flange =T+BeP,/ Cyo 11.00203.6+275/ 1.0 615.9 kN
Nbp.rd LOwer Flange =TeBeP,/ Guo 14.20254.6¢275/ 1.0 994.2 kN
Outer Plate pi=max(pafp, P1,) max(90, 106) 106
in=T/E12 10/¢12 2.89
| bar=0.6+p1/(i;#93.9+¢) 0.6+106/(2.89 +93.9 « 0.92) 0.25
k=min(1.0, V(f +¢(f 2| ba?) min(1.0, 1/(0.55 + ¢(0.55%0.252)) 0.97
Nb,prd Outer Plate =keTeBeP,/ Cyo 0.97¢10.00190.0275/ 1.0 508.2 kN
Compression Capacity
Capacity =Min(Fy, F., Fo) 615.9, 994.2, 508.2 508.2 kN
Minimum Resistance Check 2eNRq > 0.25¢F¢, 1016.4 > 37.5 OK
Plate & Flange Capacity in Tension
Counter Sink Area A=(J-@'/2)? (20.0 - 22.0/2)? 81.0 mm?
Upper Flanae
Feap=T*B*P,/ Guo 11.0-203.6°275/ 1.0 615.9 kN
Fre=0.9¢(T*Bpa)*Fut/ Cu2 0.9¢(11.0+ 159.6) « 410/ 1.1 588.9 kN
Lower Flange
Feap=T*B*P,/ Guo 14.2¢254.6¢275/ 1.0 994.2 kN
Fre=0.9¢(T*Bnet)*Fuit/ Cv2 0.9¢(14.2+210.6) * 410/1.1 1003.2 kN
Outer Plate
Feap=T*BeP,/ Guo 10.02190.0-275/ 1.0 522.5 kN
Fre=0.9¢(T*Bg-n * Ac)eFif Ciz 0.9¢(10.0+ 146.0- 2+ 81) + 410/ 1.1 4354 kN
Foi=Teltpu/Cret2e Telyopy/ Cno/1.73 10.0248.00410/1.1 + 210.0 » 165.0 « 275/1.0/1.73 702.9 kN
Tension Capacity
Capacity =Min(Fu, F., Fo) 588.9, 994.2, 435.4 435.4 kN
Applied Tensile Force 53.0kN OK
Flange Bolts Shear Capacity
Faop=MaX(Ften, Fiie) Max(53.0, 0.0) (direct bearing >> check tension only) 53.0kN
90 degree Countersunk bolts 1 Reduce bearing thickness by @/2 - @'/4 (cl 6.3.3.2) 4.50 mm
Outer Plate: Py, €1, P>, €, gn, Ki 90.0, 40.0, 120.0, 35.0, 0.606, 2.500
Fori=K1* go*fupedety/ Cuz 2.5¢0.606+4102055/1.25 54.7 kN
Col Upper: Pi, €, P~, €, gb, ki 90.0, 40.5, 0.0, 41.8, 0.614, 2.500
Fora=k1* ap*fusedety/ Oz 25+0.614+ 41020+ 36.5/1.25 366.8 kN
Col Upper: Py, €, P~, €, gb, ki 90.0, 40.5, 0.0, 67.3, 0.614, 2.500
Fo,ra=K1* gp*fusedety/ G 2520614410+ 20+ 14.2/1.25 142.9 kN
Fp,c=0.7 ofypeA 0.7+ 1000 » 245.0 171.5kN
Fu,ra=Keory *Fpc / Cuaser*Utl factor 1.00+0.35+171.5/1.1+1.2 65.5 kN
Resultant Bolt Shear Capacity Min(366.8, 142.9, 54.7, 65.5) 54.7 kN
Bolt Shear Load F/ No Bolts 53.0/ 6 8.8kN OK
Foacker=Faop*tps! (toattn) 53.0¢25.5/(25.,5+ 11.0) 37.0kN
Feap=pye*(2eL+1.25+W-6°F,) 223¢(2+ 256+ 1.25+ 190 - 6 6) 673.4 kN OK
Minimum Resistance Check 2¢FRrgsp > 0.25¢F¢, 656.0 > 37.5 OK
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s il 860
i
E 4
660x20CHS [S275] 7
End-Plate 860x15 mm (68 kg)
Plates S 275

12 No. M20 Grade 8.8 Boltsin 22 mm holes
On 760 mm PCD

CHSHollow Section Splice
Hollow Section Splice Connection to EC 3 (UK NAD)
L oading Case 001

Basic Data
User Defined Applied Forcesat I nterface
Applied Forces F =-300.0 kN (T), Myx = +30.0 KNm,
Design to EC 3: Part 1-8: 2005 Design of Joints
SCI Green Book

P358: Jointsin steel construction: Simple Joints to Eurocode 3

Basic Dimensions

Beam-660x20CHS [28] @=660.0, T=20.0, py=265
Bolts 20 mm @ in 22 mm holes Grade 8.8 Bolts
Plates S 275 All weld grades provided to suit minimum connected steel grade

Summary of Results (Unity Ratios)

End-Plate & Bolts 0.35, 0.39, 0.25 0.39 OK

Welds 0.19 OK

Section Capacity 0.04, 0.01, 0.04 0.04 OK
Check 1: Detailing Practice

Bolt Pitch 2.520>=P<=1020 50>=P<=200 199 mm OK
Additional Bolt force from Moment

P,u=Pyc-F/A 265 - -300/402.12 265 N/mm?2

Compression zone Heomp = 5.00 => A ¢ Py = 3.82 cm?265 N/mm? 101.31 kN

Fune=M /S La 30/3036.4 9.88 kN

Design F =F-Fimacn, -300-9.9+¢ 12 -418.56 kN
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Check 2: Complete end-plateyielding

K1=In(r2/ rs) In(380.000 /320.000) 0.17
Ka=K+2 0.172+2 217
Fam1/(20K 1)o (K 3+ (K22 -4oK 1)) 1/(2:0.172)+(2.172 + (:(2.1722 -4+0.172)) 12.2
FstypyepeFs/ 2 152« 275 p + 12,1592 1181.8 kN

Check 3: Bolt failurewith end-plate yielding

Fira=Kz*fup*A / G 0.9008000245/1.25 141.1 kN

F=NeFirg /(1-VFs+L(Faeln(ry/r2)) 124141.1/ (1- 1/ 12.16 + 1/ (12.16+ In(430.0/380.0))) 1069.7 kN
Check 4: Bolt Failure

Ft=N *Firq 12.00141.1 1693.4 kN
Check 5: Welds

fowa =fu / (¢3*Ry*Civ2) 410.0/ ( ¢3+0.85+ 1.25) 2228 N/mn

Weld in Tension (Load per mm run)

F.=F/p/D 300.0/ p/ 660.0 0.145 kN/mm
Zwad=p*(D1%- D24)/(32+D1) pe(661.0 - 659.0%)/(32 * 661.0) 341.6 c?®
Fn=M/Z ad 30.0/341.6 0.088 kN/mm
Net Tensile load F=F+Fn, 0.145 + 0.088 0.233 kN/mm
P=0.7+5*f 0.7+8.0.223 1.2kN
Check 6: Member Capacity
Feap=Aepy 402.12+265 10656.3 kN
M eap =FN( Zor Sios BY) 6245, 8195, 265 2171.6 kN
Combined Fapp/FeaptMap/Mcap 300/10656.3 + 30/2171.6 0.042

OK

OK

OK

OK

OK
OK
OK

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.




© MasterKey Joints - TGN Heathrow Telexchange ..ork\Tommys Demo Files\7-Joints-Composite-Retai ning-M asonry\DemoM omentAndSimpleConnections

M aster Series Sales Team | dobRet 1472
3Castle Street Sheet  :C/6%
. Madeby : Tommy White
Carrickfergus Date 04 August 2017/ Ver. 2017.08
Co. Antrim BT38 7BE Checked
te eﬂe a’€ Tel : 028 9036 5950 Approved
90 _123net | 123net | 90
A 4
i, — —— s
407 a0
H— O O O O| —#
70 —K-6fw efw-p— 20
A— O O O O| —#
70 70
A— O O O O| —#
70
O O| —#
—— ——
Riaht Beam: 356x171 UB 57 [S275]
L Top Notch: 35x 123 mm la. net |
Plater 10 x 150 x 290 mm dp. (3 kg)

Beam: 250x25T +160x20B+405x15WPg121.87 [S275]2 mm holes

L eft Beam: 457x191 UB 82 [S275] End-Plates S 275 For 20 mm @ Grade 8.8 Bolts.
Top Notch: 35x 123 mm la. net

Bot Notch: 50 x 123 mm la. net

Plate: 10 x 150 x 290 mm dp. (3 kg)

With 6 No. 22 mm holes

For 20 mm @ Grade 8.8 Bolts.

Beam to Beam Flexible End-Plate - with Asymetrical Plate Girders
Beam to Beam Flexible End-plate Connection to EC 3 (UK NAD)

Basic Data
User Defined Applied Forces at I nterface
Shear Forces Left = 235.0 kN, Right = 170.0 kN
Tie Force 75.0kN
Design to EC 3: Part 1-8: 2005 Design of Joints
SCI Green Book P358: Jointsin steel construction: Simple joints to Eurocode 3

Basic Dimensions
Left-457x191UB82 [28] D=460.0, B=191.3, T=16.0, t=9.9, r=10.2, py=275
Supporting-250x25T+160x20B+405x15WPg121.87 [ 28]
D=450.0, B=250.0, B,=160.0, T=25.0, T,=20.0, t=15.0, py=265

Right-356x171UB57 [28] D=358.0, B=172.2, T=13.0, t=8.1, r=10.2, py=275
Bolts 20 mm @ in 22 mm holes Grade 8.8 Bolts
Plates S 275 All weld grades provided to suit minimum connected steel grade

Summary of Results (Unity Ratios)
L eft Hand Beam

Check 4 Supported Beam Web Shear ~ 410.2 >= 235.0kN 0.57 OK
Checks 1 & 2 Detailing Practice 1.00, 0.83, 1.00, 0.64, 0.710.94 1.00 OK
Check 5: Notch Resistance 0.50 0.50 OK
Check 6: Notch Stability 0.54 0.54 OK
Checks 8 & 9 Bearing & Shear 451.6, 451.6, 451.6, 964.1, 760.8 >= 235.0kN 0.52 OK
Check 10 Shear 596.7, 626.2 >= 181.3kN 0.30 OK
Check 10 Combined Bearing 199.4 >= 60.4kN 0.30 OK
Check 11-14 Tie Forces 296.9, 506.3, 962.2, 1070.1 >= 235.0kN 0.79 OK
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Right Hand Beam

Check 4 Supported Beam Web Shear ~ 335.7 >= 170.0kN 0.51 OK
Checks 1 & 2 Detailing Practice 1.00, 0.83, 1.00, 0.64, 0.710.77 1.00 OK
Check 5: Notch Resistance 0.39 0.39 OK
Check 6: Notch Stability 0.35 0.35 OK
Checks 8 & 9 Bearing & Shear 602.1, 602.1, 602.1, 869.4, 691.0 >= 170.0kN 0.28 OK
Check 11-14 Tie Forces 371.5, 663.0, 1282.9, 875.5 >= 170.0kN 0.46 OK
L eft Hand Beam
Check 1: Recommended Detailing Practice
Plate Depth >= 0.6:D 0.6 + 460 = 276 mm 290 mm OK
10>=t<= 12 10.0 mm OK
90 <= pz <= 140 90 mm OK
Check 4: Supported Beam Web Shear
Vi =09t 1 (¢3+Co) 0.9+9.9+ 290+ 275/ (¢3+ 1.0) 410.2 kN OK
Rd pw-fybw
Check 2: Supported Beam Welds
a=0.4 twp1 04+99 4.0 mm
&1=asVed Vii.ra1.27 4.0+2350/410.2+1.27 (SCI AD370) 2.9 mm
Smir=max(3, min(a,a1)) /0.7 4.3 mm OK
Check 5: Supported Beam Notch Resistance
Vrg=0.9¢A.DNefy /(¢:3*Civo) 0.9+ 3713+ 275/ ((:3+ 1.0) 530.5kN  Low Shear
My.ro=Fy.1*We.n.y/ Cvio 275+ 232/1.0 63.8kN.m
Vra=Min(Vrg , My.rd/ L8) Min(530.49, 63.81/ 135) 472.7kN OK
Check 6: Supported Beam - Double Notched Web Stability (restrained)
Dn<=h,_/5 50.0 <= 460.0/ 5 mm 50.0 <= 92.0 OK
Ln<= ha 125 <= 460 OK
Check 7: Unrestrained Supported Beam. Overall Stability of Notched Beam
Beam assumed to be restrained ignored

Check 8a: Bolt Shear

Fuv.ra=avefun*A / Qw2 0.6+800+245.0/1.25 94.1 kN

VRa1=0.8n*Fy,raecols 0.8¢3¢94.12 451.6 kN OK
Check 8b: End-Plate Bearing

P, e, P, €, g ki 70.0, 40.0, 90.0, 30.0, 0.606, 2.118

Ford=K1® apefuprdety/ Gz 2.1+ 0.606 410+ 20« 10.0/ 1.25 84.2 kN

0.80°Fy,rd < Fp,rd

Fra=0.80% nefy,rmrows 0.80+394.1¢2 451.6 kN OK
Check 8c: Supporting Beam Web Bearing

av=Min( py/do/3-Y4, fu/ fu, 1) Min(70/22/3-Y4, 800/410, 1) » Min(0.811, 1.951, 1) 0.811

K1.inn=min(2.5, 1.4¢p,/dy-1.7) min(2.5, 1.4+ 90/22 - 1.7 » Min(2.5, 4.0) 2.500

Fo.ra=K1*abefu2 *dety/ Gz 2.5+0.811+ 410+ 20.0+ 15.0/1.25 199.4 kN

O.SO'F\,,Rd < Fyrd

Fra=0.80% nefy,remrows 0.80+394.1¢2 451.6 kN OK
Check 9a: End-Plate Plane Shear

Vras=2¢ hystysFy/(1.27+(3+Curg) 20290 » 10 * 275/(1.27 » 3+ 1.0) 725.1 kN OK

Vra=2# to(Mp-N1:q )*Fupl ( ¢3+Cur2) 20100(290 - 3+ 22) * 410/(¢:3 * 1.1) 964.1 kN OK
Check 9b: End-Plate Block Shear

Anv, An=Fn(ty, h, €1, €2, Ny, do) (10, 290, 40, 30, 3, 22) 1950, 190 mm?

VRd:2‘(Fup’A nt/gM 2"’fyp‘A nv/(c3’GM O))

2+(410+190/ 1.1 + 2751950+ /(¢3¢ 1.0) 760.8 kN oK

Check 10: Supporting Member - Local Resistance

Ver=( Vedi+V ed2*Nshared/N2)/2 (235 + 170+3/4)/2 ( per shear plane) 181.3 kN

Ay, Avna=Fn(e, €-, py, n, dia, T) fn(75, 45, 70, 3, 22.0, 15.0) 3900, 2910 mm?

Vra=AveFypl( ¢3+Cvio) 3900 » 265/(¢:3 * 1.0) 506.7 kN oK
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Vri=Awer, [( €3+Guz) 2910 « 410/(¢:3+ 1.1) 626.2 kN OK
Check 10: Combined L oad Bearing on supporting web
Fei=V et/Ni+V e/ Ny <= Fi,ra 235.0/6 + 170.0/8 (per bolt) 60.4 kN OK
TieForces
Applied Tie Force 235.0 kN
Check 11: End-Platein Bending
Ler=€1a+(N-1)*p1atern 400+ (3-1) + 70+ 45.1 225.1 mm
M pi1=0.25s L grrot2ef ./ Gy 0.25+225.1+ 102+ 410/ 1.1 2.10kN.m
Frd.u.1=(8°N-206,,)* My (8+30.0-2+83)+2
/ (2m *n-ey.(M+n)) /(2+35.3+30.0- 83+ (35.3+30.0)) 296.9 kN
Fra.u.2=
(2sMpiz+neS( kaoofuprA / Gy ))/(Mn)  (202.10 + 30.00460.90+800#245/1.1)/ (35.3 + 30.0) 506.3 kN
Fra-u-3=Seko*FupeAd Cuy 6+ 0.90°800 * 245/1.1 962.2 kN
Fra=min(Frd.v.1, Frd.u-2, Frd.u.3) Min (296.87, 506.30, 962.18 ) 296.9 kN OK
Check 12: Beam Web Tension
FRd:th°hpeff'FubW / QMU 9.9¢290 410/ 1.1 1070.1 kN OK
Check 13: Welds
n/a Covered by Check 2 OK

Right Hand Beam
Check 1: Recommended Detailing Practice

Plate Depth >= 0.6:D 0.6+ 358 = 214.8 mm 290 mm OK

10 >=tp<=12 10.0 mm OK

90 <= p3 <= 140 90 mm OK
Check 4: Supported Beam Web Shear

Vi =09ty 1 (¢3+Cwo) 0.9+8.1+290+ 275/ (¢3+ 1.0) 335.7 kN OK

Rd pw-fybw

Check 2: Supported Beam Welds

a=0.4 tup 04481 3.2mm

a1=asVed/ Vpi.rae1.27 3.2+170.0/335.7+1.27 (SCI AD370) 21mm

Smir=max(3, min(a,a1)) /0.7 4.3 mm OK
Check 5: Supported Beam Notch Resistance

Vra=Av.Nefy /(¢3*Cuo) 2719+ 275/ (¢3+ 1.0) 431.6 kN  Low Shear

Mv-Rdzfv-bl’WeI-N-y/ Cvo 275+ 221/1.0 60.8 KN.m

Vrg=Min(Vrd, My.d/ L&) Min(431.63, 60.81 / 135) 431.6 kN OK
Check 6: Supported Beam - Single Notched Web Stability (restrained)

Dn<=h, 1/ 2 35.0 <=358.0/ 2mm 35.0<=179.0 OK

Ln<= hin 125 <= 358 OK
Check 7: Unrestrained Supported Beam. Overall Stability of Notched Beam

Beam assumed to be restrained ignored

Check 8a: Bolt Shear

Fv,ra=avefup*A !/ Cv2 0.6+ 800+ 245.0/1.25 94.1 kN

Vrai=0.8#neF,,rg*ColS 0.8+4+941+2 602.1 kN OK
Check 8b: End-Plate Bearing

Pi e, P2, €, an k- 70.0, 40.0, 90.0, 30.0, 0.606, 2.118

Fora=k1* gbefup*dety/ Gz 2.1+0.606+ 41020+ 10.0/1.25 84.2 kN

0.80¢F,rd < Fp,rd

Fra=0.80% Nefy,Raerows 0.80+4+94.1+2 602.1 kN OK
Check 8c: Supporting Beam Web Bearing

ab=Min( py/do/3-Ys, fu/ fu, 1) Min(70/22/3-1, 800/410, 1) » Min(0.811, 1.951, 1) 0.811

K1.im=min(2.5, 1.4+p,/do-1.7) min(2.5, 1.4+ 90/22 - 1.7 » Min(2.5, 4.0) 2,500
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Fo,rd=K1*g p*fu2 *dety/ Gz 2.5¢0.811+ 410+ 20.0¢ 15.0/ 1.25 199.4 kN
0.80°Fy,rd < Fo,rd
Fra=0.80° nefy,rgerows 0.800494.1+2 602.1 kN OK
Check 9a: End-Plate Plane Shear
Vraa=2¢ hyetgeFyp/(1.270(3¢C10) 20290 * 10 » 275/(1.27 » 3+ 1.0) 725.1 kN OK
Vre=2+ tor(NpNieg )*Fupl ( €3+Cin2) 20100(290 - 4  22) « 410/(¢:3 + 1.1) 869.4 kN OK
Check 9b: End-Plate Block Shear
Anv, An=Fn(ty, ho, €1, €2, Ny, do) (10, 290, 40, 30, 4, 22) 1730, 190 mm2
VRd:2'(Fup'A /G 2"’fyp'A nv/(cs'gM O))
2+(410+190/1.1 + 2751730+« /(¢3+1.0) 691.0 kN OK
Check 10: Supporting Member - Local Resistance
See other side
TieForces
Applied Tie Force 170.0 kN
Check 11: End-Platein Bending
Leﬂ=elA+(n-1)-p1A+elA 40.0 + (4-1) ¢ 70+ 40.0 290.0 mm
Mp11=0.25¢L rot2ef .0/ Gy 0.25+290.0+ 102+ 410/ 1.1 2.70kN.m
FRd.u.l=(8-n-2-ew)- Mpj1 (8 «30.0-2- 83) 3
/ (2¢m *n-e,.(M+N)) / (2+36.2+30.0- 8.3+ (36.2 +30.0) 371.5kN
Frd.u2=
(2sMpiz+neS( koA / Cny ))/(M+n) (2#2.70 + 30.0008+0.90+800245/1.1)/ (36.2 + 30.0) 663.0 kN
Frau.3=SeKkaFur*Ad Cuu 8+ 0.90-800  245/1.1 1282.9 kN
Fra=min(Frd.u.1, Frd.u-2, Frdu.3) Min (371.49, 663.04, 1282.91) 371.5kN OK
Check 12: Beam Web Tension
FRd:tbw'hpeff'Fubw ! Cvu 81.290+410/1.1 875.5 kN OK
Check 13: Welds
n/a Covered by Check 2 OK
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Shear Forces
Tie Force
Design to

SCI Green Book

Basic Dimensions
Left-457x152UB67 [28]
Supporting-533x210UB82 [ 28]
Right-457x191UB98 [28]
Bolts 20 mm @ in 22 mm holes
Plates S 275

Left Hand Beam
Check 1 Detailing Practice
Check 2: Bolt Shear & Bearing
Check 3: Sup.Beam Connect EImts.
Check 4: Supported Beam Resist.
Check 5: Notch Resistance
Check 6: Notch Stability
Check 8: Welds
Check 10: Supporting Member
Check 11: Structural integrity-Plate

L eft: 457);1152 UB 67 [827E|31
Top Notch: 35x 102 mm la. net

Plate: 10 x 100 x 360 mm dp. (3 k'i,m -Plates S 275
With 5 No. 22 mm holes

For 20 mm @ Grade 8.8 Bolts.

Beam: 533x210 UB 82 [S275]
Beam to web gap 10 mm

Beam to Beam Fin-Plate

Basic Data

User Defined Applied Forcesat I nterface

Left = 250.0 kN, Right = 120.0 kN

75.0kN

EC 3: Part 1-8: 2005 Design of Joints

P358: Jointsin steel construction: Simple joints to Eurocode 3

D=458.0, B=153.8, T=15.0, t=9.0, r=10.2, py=275
D=528.3, B=208.8, T=13.2, t=9.6, r=12.7, py=275

D=467.2, B=192.8, T=19.6, t=11.4, r=10.2, py=265

Grade 8.8 Bolts

All weld grades provided to suit minimum connected steel grade

Summary of Results (Unity Ratios)

1.00

0.65, 0.58, 0.69

0.56, 0.46, 0.59, 0.21
0.40, 0.40, 0.69

0.40

0.22

0.890.89

0.34

0.28, 0.30, 0.30, 0.5, 0.4

Beam to Beam Fin-plate Connection to EC 3 (UK NAD)

1.00
0.69
0.59
0.69
0.40
0.22
0.89
0.34
0.50

M aster Series Sales Team | dobRet 1472
3Castle Street Sheet — :C/700
. Madeby : Tommy White
Carrickfergus Date 04 August 2017/ Ver. 2017.08
Co. Antrim BT38 7BE Checked
te eﬂe a’€ Tel : 028 9036 5950 Approved
90
50 50
| ' IiI 35
O 8fw 40
gfw-H>— e) 40
O o 40
o 40
O o 40
40
@) - O 40
40
O O

Rianht: 457x191 UB 98 [S275]

Top Notch: 35x 102 mm la. net
Plate: 10 x 130 x 360 mm dp. (4 kg
With 8 No. 22 mm holes
For 20 mm @ Grade 8.8 Bolts.

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.




TGN Heathrow Telexchange

..ork\Tommys Demo Files\7-Joi nts-Composite-Retai ning-M asonry\DemoM omentA ndSimpleConnections

© MasterKey Joints -
3 Castle Street
Carrickfergus

Msx Co. Antrim BT38 7BE

te !Q a’€ Tel : 028 9036 5950

M aster Series Sales Team

10002

Job Ref
Sheset
Made by
Date
Checked

Approved :

1472

:C/701

: Tommy White
: 04 August 2017/ Ver. 2017.08

Check 12: Structural integrity-Beam

Right Hand Beam
Check 1 Detailing Practice
Check 2: Bolt Shear & Bearing
Check 3: Sup.Beam Connect EImts.
Check 4: Supported Beam Resist.
Check 5: Notch Resistance
Check 6: Notch Stability
Check 8: Welds
Check 11: Structural integrity-Plate
Check 12: Structural integrity-Beam

Plate Depth >= 0.6°D
tw<= 0.5F
tw<= 0.5F

i) Boltsin Shear
3=(6z) / (N1.(N1+1)*pl)
Fv,Rd:av'fub'A / Qw2
Vre=n*Fy.rd C((1+aen)2+(n)?)

ii) Fin plate bearing
Vert Py, €1, P, €, pn, ki
Fo,ra=K1* gpefugedety/ Gz
Horz P1, €1, Pz, €2, b k1
Fori=K1® ap*fupedety/ Cuo
V.r=N/ C( ((1+a~N) / Fb.ven.Rd)z
+(ReN / Foror.rd)?)

iii) Beam Web bearing
Vert Py, €1, P, €, pn, ki
Fo,ra=K1* gpefusedety/ Gz
Horz Py, €1, Py, €, b, ki
Fo,ra=K1* gpfusedety/ Gz
V.rd=N/ ¢(((1+asN) / Fpyertrd)?
+(ReN / Foror.rd)?)

i) Shear
Via.g=(heetel 1.27)e(fy/ (3/Go)
Vrdn=Av.Net 'fup/CBIQMZnEi
VRd.b:(o-S'fup’Am /Cviznet )
+(Fyu'An\/ /C3/QM o)

ii) Bending
VRdZS

iii) Lateral torsional buckling
Vra=(We.r ! 2)*(Fyr/ Cuo)

i) Shear
Vrd.c=Avab*fyp1 / €3/ Cue
Vra-N=Avwbnefups / €3/ Cuz
Vrde=(0.5Fp1°A~/ Cu2)
+ (fyg1*Anv / €3/ Cvo )

VRd:AV.N°fbe /(C3'g|v|o)
Mv.ro=fy.p1*We.n-y/ Cvo
Vre=MIin(Vgd , My.rd/ L)

D<= hbll 2

0.32,0.34, 0.26, 0.5

1.00

0.19, 0.92, 0.81
0.27,0.30, 0.36, 0.14, 0.10
0.16, 0.19, 0.32, 0.07

0.16

0.22

0.890.89

0.18, 0.19, 0.19, 0.1, 0.7
0.16,0.17,0.12, 0.6

L eft Hand Beam

Check 1. Recommended Detailing Practice

0.6 ¢ 458 = 274.8 mm
10.0 mm
10.0 mm

Check 2: Supported beam - Bolt Group

(6+50) / (5 + (5 + 1)* 70)
0.6+ 800+ 245.0/ 1.25
(5+ 94.08) / ¢((1+0.000+5)2 + (0.143+5)?)

70.0, 40.0, 0.0, 50.0, 0.606, 2.500
2.5+ 0.606 410 20+ 10.0/ 1.25
0.0, 50.0, 70.0, 40.0, 0.758, 2.500
25+0.758+ 410+ 20+ 10.0/ 1.25
5.00/ ¢(((1 +0.00+ 5.00) / 99.39)
+(0.14 + 5.00) / 124.24)?)

70.0, 40.0, 0.0, 40.0, 0.606, 2.500
2.5+ 0.606¢ 41020+ 9.0/ 1.25
0.0, 40.0, 70.0, 40.0, 0.606, 2.500
2.5+ 0.606¢ 41020+ 9.0/ 1.25
5.00/ ¢(((1 +0.00 5.00) / 89.45)2
+(0.14 + 5.00) / 89.45)?)

Check 3:Supported Beam - Connecting Elements

(360+10/1.27 ) « (275/¢3/1.0)
2500 « 410/¢:3/1.1

(0.5+ 410+ 390/ 1.1)

+ (275 2210/ ¢:3/1.0)

Hp >= 2.732

(216000 / 50) * (275 / 1.0)

Check 4: Supported Beam - Resistance at the connection

3892.50 « 275.00/¢:3/1.0

2902.50 » 410.00/ ¢3/1.1

((0.5+ 410.00 » 261.00) / 1.1)
+((275.00 + 1989.00/ (1.73 + 1.0))

Check 5: Supported Beam Notch Resistance

3915« 275/ (¢3 * 1.0)
275« 401/1.0
Min(621.56, 110.38 / 112)

35.0 <=458.0/ 2 mm

Check 6: Supported Beam - Single Notched Web Stability (restrained)

0.50

1.00
0.92
0.36
0.32
0.16
0.22
0.89
0.70
0.60

360 mm

0.143
94.1 kN
382.8 kN

99.4 kN
124.2 kN

431.5kN

89.5 kN
89.5 kN

364.0 kN

450.1 kN
538.0 kN

423.6 kN

na

1188.0 kN

618.0 kN
624.6 kN

364.4 kN

621.6 kN
110.4 kKN.m
621.6 kN

35.0<=229.0

OK

OK

OK

OK

OK
OK

OK

OK

OK

OK
OK

OK

Low Shear

OK

OK
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Ln<= hp

102 <= 458

Check 7: Unrestrained Supported Beam. Overall Stability of Notched Beam

Beam assumed to be restrained

Check 8: Supporting Member Welds
a=0.7s>= 051, 56=0.7+8>=05+100

Check 10: Supporting Member Local Resistance

i) Combined Shear
Vedio=( Ved1/ Np1+ Vedz ! Np2 )*homin  (250.0/ 360 + 120.0 / 360) « 360

Fra=2+Npmin® T2ofy.2 / ( (3*Gho) 2360+ 9.6+ 275/(¢3+ 1.0)

Tie Forces
Applied Tie Force 250.0 kN

Check 11: Structural integrity - Fin Plate

i) Tension
Part Block Tension Only 1 Shear Plane
FRdAb:fu.p'Anl/ Chry 410+ 2210/1.1
+fypeAn / €3/ Evo + 275+390/ 173+ 1.0
Full Block Tension Only 2 Shear Planes
FRd.bzfu.p’Ant/ Chey 410+ 1920/1.1
+ fy.p'Anv / C3/ Cvo + 275780/ 1.73+1.0
Full Depth Tension No Shear Planes
Fran=0.9*Fyp*Anetp / Guu 0.9¢410+ 2500/ 1.1

ii) Shear
Fv:Rdzav’fuh'A / Qv 0.6+800245.0/1.1
Fra=neFy,rd 5+106.9

iii) Bearing
Pi1, €1, P, €, gn, k- 0.0, 50.0, 70.0, 40.0, 0.758, 2.500
Fo,ra=K1® gpfupedety/ Cuy 25+0.758+ 410+ 20+ 10.0/1.1
Fre=n*Ford 5¢141.2

Check 12: Structural integrity - Supported Beam

i) Tension
Part Block Tension Only 1 Shear Plane
Frab=FuAnt Ovu 4101989/ 1.1
+ Fye1*An / €3/ Cuo +275+261/1.73+1.0
Full Block Tension Only 2 Shear Planes
Frab=Fu*An/ Guu 4101728/ 1.1
+ Fyg1*Anv / €3/ Cuo +275+522/1.73+1.0
Full Depth Tension No Shear Planes
Frdn=0.9¢Fyp*Anetp / Quu 0.9¢410+2817/1.1

ii) Bearing
P, €1, P2, €, ab, k- 0.0, 40.0, 70.0, 40.0, 0.606, 2.500
Fo,ra=K1® gpfusedety/ Cuy 25+0.606¢410209.0/1.1
Fra=n*Fo,rd 5¢101.7

Right Hand Beam

Check 1: Recommended Detailing Practice

Plate Depth >= 0.6-D 0.6 * 467.2 = 280.3 mm
ty<= 0.5°F 10.0 mm
tw<= 0.5F 10.0 mm
Check 2: Supported beam - Bolt Group
i) Boltsin Shear
1=nyop, 2/2+nye(My2-1)ep;2/6 8e407/2 + 8+(82-1)+402/6
a=zep,/2/) 70+40/2/140800
R=zep1/2/1+(ny-1) 70+40/2/140800- (8-1)
Furd=avefueA / Oz 0.6+ 800« 245.0/ 1.25
Vra=neFy.rdl ¢((L+asn)2+(Ren)?) (8+94.08) / ¢((1+0.0108)2 + (0.070+8)?)

370.0 kN
1097.4 kN

885.6 kN

839.5kN

838.6 kN

106.9 kN
534.5 kN

141.2 kN
705.9 kN

782.8 kN

727.0 kN

945.0 kN

101.7 kN
508.3 kN

360 mm

140800
0.010
0.070

94.1 kN
619.6 kN

OK

ignored

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK
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ii) Fin plate bearing
Vert Py, €, P, €, pb, Ka
Fbra=K1* qpfupedety/ Gvz
Horz Py, €1, Ps, €, b ki
Fora=Ki® ap*fupedety/ Cuz
V.r=N 1 G ((1+aN) / Foyerrd)?
+([3*N / Foporrd)d

iii) Beam Web bearing
Vert Py, €1, P, €, pn ki
Fora=K1® gpfuredety/ Cuz
Horz Py, €1, Pa, €, b ki
Fbra=K1® gpfuredety/ Cuz
V.ri=N/ C(((1+a'N) / FbAverth)2
+(3*N / Fohorrd)d

40.0, 40.0, 40.0, 40.0, 0.356, 0.845
0.8+0.356+ 410+ 20+ 10.0/ 1.25
40.0, 40.0, 40.0, 40.0, 0.356, 0.845
0.8+0.356+ 410+ 20+ 10.0/ 1.25
8.00/ ¢(((1 +0.01+8.00)/19.75)
+(0.07 » 8.00) / 19.75)?)

40.0, 40.0, 40.0, 40.0, 0.356, 0.845
0.8+0.356+ 410+ 20+ 11.4/1.25
40.0, 40.0, 40.0, 40.0, 0.356, 0.845
0.8+0.356+ 410+ 20+ 11.4/1.25
8.00/ ¢(((1+0.01+8.00) / 22.51)2
+(0.07 + 8.00) / 22.51)?)

Check 3:Supported Beam - Connecting Elements

i) Shear
Vra-g=(hp*ty/ 1.27)=(fyp/ 3/Gvo )
rd.n=Av.Net *fup/ C3/Cuiznet
V Rrd6=(0.5F up* At /Cviznet )
+(Fyp*Anyv 1E3/Cu0)
ii) Bending
VRd:8
iii) Lateral torsional buckling
Vrd=(We.p/ 2)*(Fye/ Cvo)
VRd:(WeLp / Z)°(C|_T'Fy.p/ (06'g|\/|1))

(36010/1.27 ) * (275/¢:3/1.0)
1840 « 410/¢3/1.1

(0.5+ 410+ 470/ 1.1)

+ (275 + 1550/ (:3/1.0)

Hp >= 273z

(216000 / 70) « (275 / 1.0)
((216000/ 70) * (0.89+275 / (0.6+1.0))

Check 4: Supported Beam - Resistance at the connection

i) Shear
VRrd-c=Avwe*fyb1 / €3/ Cue
Vra.N=Avwbnetfubt / £3/ Cyz
Vrag=(0.5fyp1°A~/ Cu2)
+ (fys1*Anv / €3/ Cuo )

5015.28 » 265.00/(:3/1.0
3008.88 « 410.00/ ¢:3/1.1

((0.5 + 410.00 » 535.80) / 1.1)
+((265.00 + 1767.00/ (1.73+ 1.0))

ii) Shear & Bending Interaction at 2nd Line of Bolts

Mcrd =(f.y.B1) *Wan ) / Cuwo
Mces=V EdH

265« 544) /1.0
((120.0 + 90.00

Check 5: Supported Beam Notch Resistance

VRd:AV.N'fbe /(C3'Q|\/|o)
My.ra=fy.b1*Wei.n.y/ Cuo
Vre=MIin(Vgrd , My.rd/ L)

5038 « 265/ (¢3 * 1.0)
265 « 545/1.0
Min(770.74, 144.44 ] 112)

Check 6: Supported Beam - Single Notched Web Stability (restrained)

Dp<=h /2
Ln<= hbl

35.0<=467.2/ 2mm

19.7kN
19.7kN

130.1 kN

22.5kN
22.5kN

148.3 kN

450.1 kN
396.0 kN

333.7kN

n.a

848.6 kN
1253.1 kN

767.3 kN
647.5 kN

370.2kN

144.25
10.80

770.7 kN
144.4 KN.m
770.7 kN

35.0<=233.6
102 <= 467

Check 7: Unrestrained Supported Beam. Overall Stability of Notched Beam

Beam assumed to be restrained

Check 8: Supporting Member Welds

a&0.7s>=0.51p

TieForces
Applied Tie Force

56=0.7+8>=05+10.0

120.0kN

Check 11: Structural integrity - Fin Plate

i) Tension

Part Block Tension
FRd.bzfu.p’Ant/ Gy

+ fy.p'Anv / C3/ Cwvo

Full Block Tension
Frao=fup*And Gy

+ fy.p'Anvlcsl Cvo

Full Depth Tension
FRd.nzo-g'Fu.p'Anet.p !/ G

Only 1 Shear Plane
410+ 1550/ 1.1

+ 275¢470/1.73+ 1.0
Only 2 Shear Planes
410+ 1260/ 1.1

+ 275+940/1.73+ 1.0
No Shear Planes
0.9+410+1840/1.1

652.3 kN

618.9 kN

617.2 kN

OK

OK

OK
OK

OK
OK

OK
OK

OK

OK

OK

Low Shear

OK

OK

ignored

OK

OK

OK

OK
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ii) Shear
Fu.ra=avefus*A / Gy 0.6+800¢245.0/1.1 106.9 kN
Fra=n*Fy,rd 8+ 106.9 855.3 kN OK
iii) Bearing
P, €1, P, €, ab ke 40.0, 40.0, 40.0, 40.0, 0.356, 0.845
Fora=K1* ab*fup*dety/ Gy 0.8+ 0.356+ 410+ 20+ 10.0/ 1.1 22.4kN
Fra=neFo rd 8224 179.5kN OK
Check 12: Structural integrity - Supported Beam
i) Tension
Part Block Tension Only 1 Shear Plane
Frab=Fu*An/ Guu 4101767/ 1.1
+ Fyg1*Any / €3/ Cwo +265+536/1.73+1.0 740.6 kN OK
Full Block Tension Only 2 Shear Planes
Frap=Fu*An/ CGuu 41041436/ 1.1
+ Fyg1*An / €3/ Cuo +265¢1072/1.73+ 1.0 699.3 kN OK
Full Depth Tension No Shear Planes
Fran=0.9*Fyp*Anetp / Gviu 0.9+410+2921/1.1 979.8 kN OK
ii) Bearing
Pi, e, P2, €, an k- 40.0, 40.0, 40.0, 40.0, 0.356, 0.845
Fo,ra=K1* go*fusedety/ Cuy 0.8+0.356+410+20-11.4/1.1 25.6 kN
Fra=n*Fu,rd 8¢ 256 204.7 kN OK
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110 50
Sop -35mm | .
o 27l ]
71 A
40 4|
7] 7]
70 70
7 F—
70 70
7 A—
70 70
7 A
70 70
7 A
[ J ]
Beam: 533&2)10 UB 82 [S275]
Beam tow 10 mm
L eft: 457x152 UB 67 [S275] Web to cleat (?:g2 mm
2N0.90x 90x 10 L x 360 mm (2x5 kg) Cleatsgrade: S275

User Defined Applied Forces at I nterface

Shear Forces Left = 200.0 kN, Right = 0.0 kN

Tie Force 75.0 kN

Designto EC 3: Part 1-8: 2005 Design of Joints

SCI Green Book P358: Jointsin steel construction: Simple joints to Eurocode 3

Basic Dimensions

Left-457x152UB67 [28] D=458.0, B=153.8, T=15.0, t=9.0, r=10.2, py=275
Supporting-533x210UB82 [ 28] D=528.3, B=208.8, T=13.2, t=9.6, r=12.7, py=275

Bolts 20 mm @ in 22 mm holes Grade 8.8 Bolts

Plates S 275 All weld grades provided to suit minimum connected steel grade

Cleat Annotation (Web) - Area of Cleats adjacent to supported beam web (like afin-plate)

Left Hand Beam

Checks 8 & 9 Bearing & Shear (Toes)  752.6, 589.1, 752.6, 1076.0, 914.2 >= 200.0kN 0.34 OK
Check 10 Shear (Toes) 617.3, 609.4 >= 100.0kN 0.16 OK
Tie checks 0.58, 0.39, 0.58, 0.52 0.58 OK
Check 2: Bolt Shear & Bearing (web)  0.26, 0.25, 0.46 0.46 OK
Check 3: Sup.Beam Connect EImts. (web)

0.22,0.19, 0.25, 0.08 0.25 OK
Check 4: Shear & Bending (web) 0.29,0.27,0.21 0.29 OK

With 5 No. 22 mm holesin webs
and 5No. 22 mm holesin toes
For 15 No. 20 mm @ Grade 8.8 Bolts.

Beam to Beam Angle Cleats
Beam to Beam Angle Cleat Connection to EC 3 (UK NAD)
Basic Data

(Toe) - Areaof Cleats Perpendicular to supported beam web (like an end-plate)

Summary of Results (Unity Ratios)
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Check 8a: Bolt Shear (T oes)

F, Rdzav'f u*A / Cu2
VRd1:O.8-n-FV,Rd-cols

P, €1, P, €, g k-
Fo,ra=K1* gpefupedety/ G
Fo,ra<= 0.80°Fy,rd
Fra=nefb,Rd-rows

av=Min( py/do/3-Ys, ful fu, 1)
kl.inn:min(2.5, 1.4’p2/d0-1.7)
Fo.ra=K12gpefu 2 *dety/ Cyz
0.80°F,rg < Fp,rd

Frq=0.80e n-fV,Rd.mws

\% Rd4:2‘ hp‘tp‘ pr/(l 27‘C3’ gn 10)
VRrd=2¢ tp.(hp- nl.dO)-Fup/ (C3+Cu2)

Anv, An=Fn(tp, hs, €1, €2, Ny, dO)
VRd:2°(Fup’A nt/gM 2"’fyp°A nv/(C3’gM O))

Ay, Avna=Fn(e, €, p1, n, dia, T)
Vra=AveFyp/( 3G o)
VRd=Avna-Fup/ (¢E3+Cu2)

Tieforce Checks
Basic Data
Tie Force
EC3 Design
New Tieforce
Cleat toe Le=el+e2+(n-1)spe-ned'
Cleat Ten cap =0.60-L estepy
Beam Web Le=el+e2+(n-1)spe-ned'
Web Ten cap=Lestepy
Web Bear cap=Fn(t, Pbg, €, n, @, kbs)
Cleat Bear cap=Fn(t, Pbg, €, n, &, kbs)
Prying Ratio Pr=(11+2¢tk) / (2tk)
Bolt Cap=Us*Anet/(1.25¢Pr)+bolts

i) Boltsin Shear
3=(62z) / (N1.(N1+1)*pl)
Fv.ra=avefun*A / Qw2
Vre=2¢n*Fy.rd C((1+aen)z+(+n)?)

ii) Fin plate bearing
Vert Py, €1, P, €, pn, ki
Fo,ra=K1* gpefugedety/ G
Horz Py, €1, Py, €, bs ki
Fori=K1® gpfupedety/ Cuz
V.rg=2N / ¢( ((1+aeN) / Fpyertrd)?
+(R*N / Foror.rd)?)

iii) Beam Web bearing
Vert Py, €, P, €, oo, Ka
Fo,ra=K1* gpfusedety/ G
Horz Py, €1, Py, €, by k1
Fo,ra=K1* gpfusedety/ G
V.re=N/ ¢(((1+a*N) / Fpyertrd)?

Check 8b: End-Plate Bearing (T oes)

Check 8c: Supporting Beam Web Bearing (T oes)

Check 9a: End-Plate Plane Shear (T oes)

Check 9b: End-Plate Block Shear (Toes)

Check 10: Supporting Member - L ocal Resistance (T oes)

Check 2: Supported beam - Bolt Group (web)

100021 Job Ref  : 1472

Sheet :C/707

Madeby : Tommy White

Date : 04 August 2017/ Ver. 2017.08

Checked

Approved :

L eft Hand Beam

0.6+800+245.0/1.25 94.1kN
08259412 752.6 kN OK
70.0, 40.0, 50.0, 39.5, 0.606, 1.482
15+0.606 41020+ 10.0/1.25 58.9kN
5¢589¢2 589.1 kN OK
Min(70/22/3-Y4, 800/410, 1) » Min(0.811, 1.951, 1) 0.811
min(2.5, 1.4 « 50/22 - 1.7 » Min(2.5, 1.5) 1.482
15+0.811+410+20.09.6/1.25 75.6 kN
0.80¢5¢94.1+2 752.6 kN OK
20360 10« 275/(1.27 * 3+ 1.0) 900.1 kN OK
2¢10+(360- 5+ 22) « 410/(¢:3* 1.1) 1076.0 kN OK
(10, 360, 40, 40, 5, 22) 2210, 285 mm?
2¢(410+285/1.1 + 2752210 /(3 1.0) 914.2 kN OK
fn(100, 25, 70, 5, 22.0, 9.6) 3888, 2832 mm?
3888« 275/(¢3+ 1.0) 617.3 kN OK
2832+ 410/(¢3+1.1) 609.4 kN OK
Tieforce = 200.0 kKN
Tie forces are analysed independently of any vertical loads.
Using conservative SCI P212 method to BS 5950
Magnified by 1.2 for lower EC3 load Factors 240.0 kN
40+ 40+ (5-1) x 70-5x 22.0 249.0 mm
0.60 x 249.0 x 10 x 275 410.9 kN OK
40+ 40+ (5-1) x 70-5x 22.0 250.0 mm
250.0x 9x 275 618.8 kN OK
9.0, 460, 40, 5, 20, 1.00 414.0 kN OK
10.0, 460, 40, 5, 20, 1.00 460.0 kN OK
(9+2x10)/(2x 10) 1.46
785 x 245/(1.25 x 1.46) x 10 1056.0 kN OK
(6250) / (5 (5+ 1)* 70) 0.143
0.6+ 800+ 245.0/1.25 94.1kN
(245 ¢ 94.08) / ¢((1+0.000¢5)2 + (0.143¢5)3) 765.6 kN OK
70.0, 40.0, 0.0, 40.0, 0.606, 2.500
2.5¢0.606+ 410+ 20+ 10.0/1.25 99.4 kN
0.0, 40.0, 70.0, 40.0, 0.606, 2.500
2.5¢0.606+ 410+ 20+ 10.0/1.25 99.4 kN
2¢5.00/ ¢(((1 + 0.00 + 5.00) / 99.39)2
+(0.14 + 5.00) / 99.39)3) 808.8 kN OK
70.0, 67.0, 0.0, 40.0, 0.811, 2.500
25¢0.811+410+20+9.0/1.25 119.6 kN
0.0, 40.0, 70.0, 67.0, 0.606, 2.500
25¢0.606+410+20+9.0/1.25 89.5kN
5.00/ ¢(((1 +0.00 « 5.00) / 119.65)2
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+(BeN / Fonor rd)?) +(0.14 + 5.00) / 89.45)?) 432.6 kN OK
Check 3:Supported Beam - Connecting Elements (web)
i) Shear
Vra-g=22(pety/ 1.27)s(fyo/ ¢3/Gvo ) 2+(36010/1.27 ) » (275/¢:3/1.0) 900.1 kN OK
Vran=2+Ay Net *Fur/ E2/Chznet 242500 » 410/¢3/1.1 1076.0 kN OK
Vrap=2%(0.5Fup*A i /Cutznet ) 2+(0.5+ 410+ 290/ 1.1)
+2¢(Fyp*Any /¢3/Cuo) +2+(275 2210/ ¢3/1.0) 809.9 kN OK
ii) Bending
Vri=8 Hp >= 2.73z na OK
iii) Lateral torsional buckling
Vri=2¢(Weir / 2)*(Fye/ Cio) 2+(216000/ 50) » (275 / 1.0) 2376.0kN OK
Check 4: Supported Beam - Resistance at the connection (web)
i) Shear
Vrd.6=Avubefyn1 / ¢3/ Guo 4382.00 » 275.00/¢:3/1.0 695.7 kN OK
Vrdn=Avwbnefub / €3/ Cuz 3392.00 » 410.00/ ¢3/1.1 729.9 kN OK
iii) Shear & Bending Interaction of the Beam Web
data Vagrd, Verrd Veced 57, 400.10, 122.27
Mc,Bc_Rd=fy'tW/6/gMO -((n1-1)°p1)2 (27500 «900/6/ 10) ’(5-1) o 70)2 32.3kN.m
Meed=Vet*Zp 200.00 » 50.00 10.00 kN.m
Mcri=M C,Bc_Rd+VAB,Rd-(n1-1)-pl 32.34 +57.16 ’( 5-1)'70 48.34 kN.m OK

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.



© MasterKey Joints - TGN Heathrow Telexchange ..ork\Tommys Demo Files\7-Joints-Composite-Retai ning-M asonry\DemoM omentAndSimpleConnections

H 10002 .
M aster Series Sales Team Jsﬁb Ref -24/7310
eet :
3Castle Strest
. e Madeby : Tommy White
Carrickfergus Date - 04 August 2017/ Ver. 2017.08
Co. Antrim BT38 7BE Checked
te erle a‘e Tel : 028 9036 5950 Approved :

B
E

G-6fw-ef 6fw-ef—>
L Fra—<6tw sfw-p—eTo] —440
7O7L o |fo oY o 70
707L ol o ol o 70
7O7L ofl o oflo 70
707L ol o o o 70
707L ol o o| o
<-6fw-ef 6fw-ef-D
Beam 1: 457x152 UB 67 [S275] Beam 2: 457x152 UB 67 [S275]
Plate: 10 x 150 x 455 mm dp. (5 k(Column: 203x203 UC 46 [S275]  Plate: 10x 150 x 455 mm dp. (5 kg)
W|9012 No. 22 mm holes End-Plates S 275 \Vggh 12 No. 22 mm holes
F mm & Grade 8.8 Bolts. 0 mm @ Grade 8.8 Balts.
&-6fw-ef 6fw-ef—>
4 F— I o—4-6fw 6fwp—5 o] ‘718
;(f; o |fo oY\ o 70
Cf; ol o ol o 70
;(f; ol o ol o 70
Cf; ol o ol o 70
7 +— oo ol o
&-6fw-ef 6fw-ef—>
Beam 1: 457x152 UB 67 [S275] Beam 2: 457x152 UB 67 [S275]
Plate: 10 x 150 x 455 mm dp. (5 kg) Plate: 10 x 150 x 455 mm dp. (5 kQ)
With 12 No. 22 mm holes With 12 No. 22 mm holes
For 20 mm & Grade 8.8 Bolts. For 20 mm & Grade 8.8 Bolts.

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.



© MasterKey Joints - TGN Heathrow Telexchange ..ork\Tommys Demo Files\7-Joints-Composite-Retai ning-M asonry\DemoM omentA ndSimpleConnections

: 10002 .
M aster Series Sales Team JobRef  : 1472
3 Castle Street Sheet :C/711 .
. Madeby : Tommy White
Carrickfergus Date - 04 August 2017 / Ver. 2017.08
Co. Antrim BT38 7BE Checked -
NasterSeris Sales e - 028 036 5050 Approved :

Shear Forces

Tie Forces
Designto
SCI Green Book

Basic Dimensions

Flange 1-457x152UB67 [28]
Flange 2-457x152UB67 [28]
Web  1-457x152UB67 [28]
Web 2-457x152UB67 [28]
Column -203x203UC46 [28]
Bolts 20 mm @ in 22 mm holes
Plates S 275

Check 4 Supported Beam Web Shear
Checks 1 & 2 Detailing Practice
Check 8 Bearing

Check 10 Shear

Check 11-14 Tie Forces

Check 4 Supported Beam Web Shear
Checks 1 & 2 Detailing Practice
Check 8 Bearing

Check 10 Shear

Check 10 Combined Bearing

Check 14 Tie Forces Col Web
Check 11-13 Tie Forces

Plate Depth >= 0.6-D
10 >= t<=12

90 <= p3 <= 140

tp<= d/1.9¢ ¢(fus/ f.y )

Av=A-tp*Bp-tie Bt+(tw+2° r)’T
Vp| Rd:AV'fbe / (C3‘9'M o)

a=0.4 typ1
a=asVed VpI-Rd'1-27
Smin=max(3, min(a, &) ) /0.7

Check 8a: Bolt Shear
Fv,Rd:av°fuh°A / Gu2
VRd1:0.8'n'Fv,Rd’CO|S

Pi, €1, P2 €2, ab k-
Fo,ra=K1* gpefugedety/ G
0.80°Fy,rd < Fhird
Frq=0.80e n-f\,,Rd.mWS

Beam to Column Flexible End-Plate
Beam to Column Flexible End-plate Connection to EC 3 (UK NAD)

User Defined Applied Forcesat Interface

Summary of Results (Unity Ratios)
Checksfor FlangeBeams1 & 2

Checksfor Web Beams1 & 2

Checksfor FlangeBeams 1 & 2 as Full Depth End-Plate
Check 1: Recommended Detailing Practice

Check 4: Supported Beam Web Shear

Check 2: Supported Beam Welds

Check 8b: End-Plate Bearing

Basic Data

Flange 1 = 375.0 kN, Web 1 = 275.0 kN

Flange 2 = 375.0 kN, Web 2 = 375.0 kN

Flanges = 75.0 kN, Webs =75.0 kN

EC 3: Part 1-8: 2005 Design of Joints

P358: Jointsin steel construction: Simple joints to Eurocode 3

D=458.0, B=153.8, T=15.0, t=9.0, r=10.2, py=275

D=458.0, B=153.8, T=15.0, t=9.0, r=10.2, py=275

D=458.0, B=153.8, T=15.0, t=9.0, r=10.2, py=275

D=458.0, B=153.8, T=15.0, t=9.0, r=10.2, py=275

D=203.2, B=203.6, T=11.0, t=7.2, r=10.2, py=275

Grade 8.8 Bolts

All weld grades provided to suit minimum connected steel grade

695.7 >= 375.0kN 0.54 OK
1.00, 0.83, 1.00, 0.64, 0.56, 0.710.86 1.00 OK
903.2, 903.2, 903.2 >= 375.0kN 0.42 OK
864.5, 859.3 >= 187.5kN 0.22 OK
751.1, 1041.9, 1924.4, 919.8, 1236.1, 1435.7, 602.3 >= 375.0kN 0.62 OK
695.7 >= 375.0kN 0.54 OK
1.00, 0.83, 1.00, 0.64, 0.56, 0.710.86 1.00 OK
903.2, 903.2, 903.2 >= 375.0kN 0.42 OK
565.9, 562.4 >= 325.0kN 0.58 OK
95.7 >=54.2kN 0.57 OK
236.2 >= 100.0kN 0.42 OK
751.1, 1041.9, 1924.4, 1435.7, 602.3 >= 375.0kN 0.62 OK

0.6+ 458 = 274.8 mm 455 mm OK
10.0 mm OK
90 mm OK
20/1.9+ (¢(800/ 275) 18 mm OK
8555 - 153.8¢15.0 - 153.8¢15.0 + (9.0+2+10.2)+15.0 4382 mm?
4382+ 275/ (3 1.0) 695.7 kN OK
0.4+9.0 3.6 mm
3.6+ 375.0/695.7+1.27 (SCI AD370) 2.5 mm

4.3 mm OK
0.6+ 800+ 245.0/1.25 94.1 kN
082629412 903.2 kN OK

70.0, 40.0, 90.0, 30.0, 0.811, 2.118
21+0.811+410+20+10.0/1.25 112.6 kN

08069412 903.2 kN OK
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Ay, Avne=Fn(e, €-, ps

Plate Depth >= 0.6°D
10 >= t,<= 12

90 <= pz <= 140

tp<= d/1.9¢ ¢(fuo/ f.y )

Check 8c: Supporting Column Flange Bearing

as=Min( py/do/3-Ys, ful fu, 1) Min(70/22/3-Y4, 800/410, 1) » Min(0.811, 1.951, 1) 0.811
K1.inm=min(2.5, 1.4¢p,/clp-1.7) min(2.5, 1.4 « 90/22 - 1.7 » Min(2.5, 4.0) 2.500
Fo.ra=K1*qpefu2 *doty/ Cu2 250811410+ 20.011.0/1.25 146.2 kN
0.80¢Fy,rd < Fp,rd

Frg=0.80¢ nefy,raerows 08069412 903.2 kN

Check 10: Supporting Member - Local Resistance

. n, dia, T) fn(100, 45, 70, 6, 22.0, 11.0) 5445, 3993 mm?

Vra=Ay*Fyp/( ¢3+Chro) 5445 « 275/(¢:3 « 1.0) 864.5 kN

VRd=Avna.pup/( ¢3+Cu2) 3993+ 410/(¢3+ 1.1) 859.3 kN
TieForces

Applied Tie Force 375.0 kN

Check 11: End-Plate in Bending

Letr=Left.t(N-1)ep+Le ¢ 129.4 + (6-1) » 70 + 98.5 577.9 mm

Mpi1=0.25¢L gret?ofy.p/ Gy 0.25¢577.9102+ 410/ 1.1 5.39 kN.m

Fra.u1=(8N-2€4)* Myt (8+30.0-2+83)¢5

/ (2em en-gy.(m+n)) /(2 35.7+30.0- 8.3 (35.7 + 30.0)) 751.1 kN

Fr.u.2=

(2eMpiz+neS( kaefupeA / Gy ))/(M+n) (2¢5.39 + 30.00212¢0.90-800+245/1.1)/ (35.7 + 30.0) 1041.9 kN

Fra.u.3=Seka*Fup*Ad Cuu 12+ 0.90-800 « 245/1.1 1924.4 kKN

Fra=min(Frd.v-1, Frd-u-2, Frd-u-3) Min (751.11, 1041.88, 1924.36 ) 751.1 kN

Leff:Leff.t+(n'1)’p+Leff.t 102.0 + (6-1) « 70+ 102.0 554.0 mm

Mpi1,co=0.25¢L esretr?efyc / Cuu 0.25¢554.0+11.02- 410/ 1.1 6.25 kN.m

FRdAu.l,coI :(B'n'z'ew)' Mpi1 (8 0 416-2- 83) *6.25

/ (24m *n-.(M+N)) /(2+33.2+416- 83+ (332 + 41.6)) 919.8 kN

FRdAu.Z,col =

(2sM 2+ S( kasfuptAen [ Cou ))(MHHN)  (206.25 + 1240.90+800#245+41.55/1. 1)/ (33.2 + 41.6) 1236.1 kN

Frad,col =MiN(Frd.u.1,cols Frd.u.2,col) Min (919.75, 1236.12) 919.8 kN
Check 12: Beam Web Tension

Fra=tows(D-Tt-Tu)+Fuow /' Cwmu 9.0+ (458.0-15.0-150)+410/1.1 1435.7 kN
Check 13: Welds

Web Covered by Check 2 n/a

Flange Fyw.a=fu / €3/ R/ Cuu 410.0/ ¢3/0.85/1.1 253.2 N/mmz

Frd-flange=2°Fyw.qa*@e (Dp1-2¢a) 2+253242+(150.0-2+4.2) 301.1 kN

Checksfor Web Beams1 & 2 as Full Depth End-Plate

Check 1: Recommended Detailing Practice

0.6 * 458 = 274.8 mm 455 mm
10.0 mm

90 mm

20/1.9« ((800/ 275) 18 mm

Check 4: Supported Beam Web Shear

A=A-ty*Bp-teBi+(ty+2er)s T 8555 - 153.8¢15.0 - 153.8¢15.0 + (9.0+2¢10.2)+15.0 4382 mm2

Vi =AVefyow / (¢3+Guno) 4382+ 275/ (¢3¢ 1.0) 695.7 kN
Check 2: Supported Beam Welds

a=0.4 tyn 0.4+9.0 3.6mm

a1=aVed Voi.rae1.27 3.6+375.0/695.7+1.27 (SCI AD370) 2.5mm

Smir=max(3, min(a,a1)) /0.7 4.3 mm
Check 8a: Bolt Shear

Fv.ri=avefup*A / Guz 0.6 800+ 245.0/1.25 94.1 kKN

Vra1=0.8*NeFy,rg*cOlS 0.8+6941+2 903.2 kN

Check 8b: End-Plate Bearing
Pi, €, P2, €, ab k-
Fora=K1® gosfupdety Quz 2.1+0.811+410+20+10.0/1.25 112.6 kN

70.0, 40.0, 90.0, 30.0, 0.811, 2.118

OK

OK
OK

OK

OK

OK

OK

OK

OK

OK
OK

OK

OK

OK
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0.80°Fy,rd < Fo,rd
Fra=0.80° nefy,raerows

Check 8c: Supporting Column Web Bearing
ap=Min( py/do/3-Ys, fu fu, 1) Min(70/22/3-Y4, 800/410, 1) » Min(0.811, 1.951, 1)
K1.imn=min(2.5, 1.4spy/lo-1.7) min(2.5, 1.4 + 90/22 - 1.7 » Min(2.5, 4.0)
Fora=Kioap*fu2 *doty/ Gz 250811410+ 20.0+7.2/1.25
0.80¢Fy,rd < Fp,rd
Frq=0.80e n-f\,,Rd.mWS

0.806+94.1+2

0.80+694.1+2

Check 10: Supporting Member - Local Resistance

Vei=( Vear+Ve)/2 (375 + 275)/2 ( per shear plane)
Ay, Avna=Fn(e, €-, p1, n, dig, T) fn(100, 45, 70, 6, 22.0, 7.2)
Vra=AveFyp/( ¢3Chio) 3564 ¢ 275/(¢3+ 1.0)
Vri=Awar, [( €3+Guz) 2614 + 410/(C3+ 1.1)

Check 10: Combined L oad Bearing on supporting web

Fed=V eqt/Mi+V ega/ Nz <= F,rd 375.0/12 + 275.0/12
TieForces
Applied Tie Force 375.0 kN

Check 11: End-Platein Bending
Ler=Lett.cH(N-1)op+Le ¢ 129.4 + (6-1) » 70 + 98.5
Mpi1=0.25¢L gret?fy.0/ Cuu 0.25¢577.9102+ 410/ 1.1
Fra.u1=(8°N-226,)* Myiy (8+30.0-2+83)+5
[ (2em en-€y.(m+n)) /(2 35.7+30.0- 83+ (35.7 + 30.0))
Frd.u.2=
(Z-Mp|2+n-5( kz’fub'A / Q‘mu ))/(m+n)
Frd.u.3=Seko*Fup* A Cuu
Fra=min(Frg.u.1, Frd.u-2, Frd.u-3)

Check 12: Beam Web Tension
Fra=tbw-(D-Tt-Th)+Fuow / Cwu

Check 13: Welds
Web Covered by Check 2
Flange Fuw.¢=fu/ 3/ RBu/ Cwu 410.0/ ¢3/0.85/1.1
Fra-flange=2°Fyw.qa*ae (Dp1-2¢a) 2+2532¢42+(150.0-2+4.2)

Check 14: Supporting Web
Web Tie Force Applied 100.0 kN
8o Mot rayue(P+1.50 ((1-Re)*¢(1-C1)) 8+ 4830.55 « (1.77 + 1.5+¢(1 - 0.56)+¢(1 - 0.14))
1(1-Ry) /(1-0.56)

(2+5.39 + 30.000120.90+800+245/1.1)/ (35.7 + 30.0)
12+ 0.90+800 » 245/1.1
Min (751.11, 1041.88, 1924.36)

9.0+ (458.0-15.0-15.0)+ 410/ 1.1

903.2 kN

0.811
2.500
95.7 kN

903.2 kN

325.0kN
3564, 2614 mm?
565.9 kN
562.4 kN

(per bolt) 54.2 kN

577.9 mm
5.39 kN.m

751.1 kN
1041.9 kN

1924.4 kN
751.1 kN

1435.7 kN

n/a
253.2 N/mm?
301.1 kN

236.18 kN

OK

OK

OK

OK

OK

OK

OK

OK

OK
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700,
700,
701,
701,
71
Beam 1: 430x100 PFC [S275]
Plate: 10 x 100 x 360 MFin-p| 27
With 5 No. 22 mm holes |7 ates S 275
For 20 mm @ Grade 8.8 Bolts.
5050
a <-6fw
7
7
7
7
7

Beam 1: 533x210 UB 82 [S275]
Beam to Column Gap 10 mm

Plate: 10 x 100 x 430 mm dp. (3 kg)
With 6 No. 22 mm holes

For 20 mm @ Grade 8.8 Bolts.

Beam 2: 250x25T +300x25B+400x12W Pg145.
Beam to Column Gap 1Column: 203x203 UC 46 [S 275]i to Column Gap 10 mm

Plate: 10 x 200 x 360 mm dp. (6 kg)
With 10 No. 22 mm holes
For 20 mm @ Grade 8.8 Bolts.

Beam 2: 610x178 UB 82[S275]
Beam to Column Gap 10 mm

Plate: 10 x 100 x 500 mm dp. (4 kg)

With 7 No. 22 mm holes
For 20 mm @ Grade 8.8 Bolts.

62!
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10002 1 job Ref 1472

User Defined App

Shear Forces
Tie Forces
Designto

SCI Green Book

Basic Dimensions

Beam to Column Fin-plate Connection to EC 3 (UK NAD)

Flange 1-430x100PFC [28] D=430.0, B=100.0, T=19.0, t=11.0, r=15.0, py=265
Flange 2-250x25T+300x25B+400x 12WPg145.62 [28]

Web 1-533x210UB82 [28] D=528.3, B=208.8, T=13.2, t=9.6, r=12.7, py=275

Web 2-610x178UB82[28] D=598.6, B=177.9, T=12.8, t=10.0, r=12.7, py=275

Column -203x203UC46 [28] D=203.2, B=203.6, T=11.0, t=7.2, r=10.2, py=275

Bolts 20 mm @ in 22 mm holes Grade 8.8 Bolts

Plates S 275 All weld grades provided to suit minimum connected steel grade

Checksfor Flange Beam on Side 1

Check 1 Detailing Practice 1.00 1.00 OK
Check 2: Bolt Shear & Bearing 0.52,0.46, 0.38 0.52 OK
Check 3: Sup.Beam Connect EImts. 0.44,0.37,0.47,0.17 0.47 OK
Check 4: Shear & Bending 0.25,0.23,0.18 0.25 OK
Check 8: Welds 1.191.19 1.19 Warning
Check 10: Supporting Member 0.16,0.13 0.16 OK
Check 11: Structural integrity-Plate 0.23,0.24,0.24,0.4, 0.3 0.40 OK
Check 12: Structural integrity-Beam 0.24,0.23,0.17,0.3 0.30 OK

Checksfor Flange Beam on Side 2
Checksfor Web Beam on Side 1

Check 1 Detailing Practice 1.00 1.00 OK
Check 2: Bolt Shear & Bearing 0.42,0.37,0.34 0.42 OK
Check 3: Sup.Beam Connect EImts. 0.37,0.31, 0.40, 0.12 0.40 OK
Check 4: Shear & Bending 0.23,0.22,0.13 0.23 OK
Check 8: Welds 1.191.19 1.19 Warning
Check 10: Supporting Member 0.20,0.14 0.20 OK
Check 11: Structural integrity-Plate 0.19, 0.20, 0.20, 0.3, 0.2 0.30 OK
Check 12: Structural integrity-Beam 0.19, 0.21, 0.16, 0.3 0.30 OK

Checksfor Web Beam on Side 2

Check 1: Recommended Detailing Practice

Plate Depth >= 0.6D 0.6 + 430 = 258 mm 360 mm OK

tw<= 0.5F 10.0 mm OK

tw<= 0.5¢F 10.0 mm OK
Check 2: Supported beam - Bolt Group
i) Boltsin Shear

R=(6°2) / (N1.(Ny+1)*p2) (6°50) / (5 + (5 + 1)» 70) 0.143

Fv.ri=avefun*A / Cuz 0.6+800+245.0/1.25 94.1 kN

Vrd=neFy.rd ¢((1+aen)2+(Ren)?) (5+94.08) / ¢((1+0.000¢5)2 + (0.143+5)?) 382.8kN OK
ii) Fin plate bearing

Vert Py, €1, Py, €, pb, ki 70.0, 40.0, 0.0, 50.0, 0.606, 2.500

Fora=Ki* aefup*dety/ Cu2 2.5¢0.606+ 41020+ 10.0/ 1.25 99.4 kN

Horz Py, €1, P2, €, n, ki 0.0, 50.0, 70.0, 40.0, 0.758, 2.500

Fora=Ki* auefup*dety/ Cu2 2.5¢0.758+410+ 20+ 10.0/ 1.25 124.2 kN

Beam to Column Fin-Plate

Basic Data

lied Forcesat Interface
Flange 1 = 200.0 kN, Web 1 = 200.0 kN
Flange 2=0.0 kN, Web 2 =0.0 kN
Flanges = 75.0 kN, Webs =75.0 kN
EC 3: Part 1-8: 2005 Design of Joints
P358: Jointsin steel construction: Simple joints to Eurocode 3

D=450.0, B=250.0, B,=300.0, T=25.0, t=12.0, py=265

Summary of Results (Unity Ratios)

Checksfor Flange Beam on Side 1
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V.re=N / E( ((1+asN) / Fpyertra)? 5.00/ ¢(((1+ 0.00+ 5.00) / 99.39)?
+(ReN / Foorrd)?) +(0.14 + 5.00) / 124.24)?) 431.5kN OK
iii) Beam Web bearing
VertPy, €, Py, €, pb, ki 70.0, 75.0, 0.0, 40.0, 0.811, 2.500
Ford=K1® apefur*dety/ Gz 25+0.811+41020+11.0/1.25 146.2 kN
Horz P1, €1, P2, €, b, ki 0.0, 40.0, 70.0, 75.0, 0.606, 2.500
Ford=K1* apefur*dety/ Gz 2.5+0.606+410+20+11.0/1.25 109.3kN
V.re=N / E(((1+2N) / Foyertrd)? 5.00/ ¢(((1+ 0.00+ 5.00) / 146.23)?
+(R*N / Fohorrd)?) +(0.14 + 5.00) / 109.33)?) 528.7 kN OK
Check 3:Supported Beam - Connecting Elements
i) Shear
Vrag=(p*ty/ 1.27)e(fy/ ¢3/Ciio ) (36010/1.27 ) » (275/¢:3/1.0) 450.1 kN OK
Vran=Av.Net *Fu/ E3/Chznet 2500 » 410/¢:3/1.1 538.0kN OK
Vrab=(0.5+F y* Ant /Cutznet ) (0.5+410+390/ 1.1)
+(Fyp*Any 1¢3/Civo) +(275+ 2210/ ¢:3/1.0) 4236 kN OK
ii) Bending
Vri=8 Hp >= 2.73:z na OK
iii) Lateral torsional buckling
Vri=(Wa ¢ / 2)*(Fye/ Cuo) (216000/ 50) » (275/ 1.0) 1188.0 kN OK
Check 4: Supported Beam - Resistance at the connection
i) Shear
Vra-c=Avubefyn1 / €3/ Cue 5189.00 » 265.00/¢:3/1.0 793.9kN OK
VraN=Avwbnefupt / ¢3/ Gz 3979.00 « 410.00/ ¢3/1.1 856.3 kN OK
iii) Shear & Bending I nteraction of the Beam Web
data Vasrd, Verrd VBCEd 67, 471.23,130.23
M gc.ra=fy*tw/6/Cuo *((Ni-1)*p1)2 (265.00+ 11.00/ 6/ 1.0) +(5-1) * 70)? 38.1kN.m
Mced=Ver*Zp 200.00 » 50.00 10.00 kN.m
Mcre=M C,BC,Rd+VAB,Rd-(n1-1)-p1 38.09 + 67.32 '( 5-1)'70 56.94 KN.m OK
Check 8: Supporting Member Welds
a=0.7s>=0.51p 42=07-6>=05+10.0 Warning
Check 10: Supporting Member Local Resistance
i) Local Shear
Fra=2+hpetgeFyo/( ¢3+Chio) 2360+ 11.0 » 275/(¢3 « 1.0) 1257.5 kN OK
ii) Punching Shear
t(U.2)*he? /(V £q*69ZeCi) > 1 11.0+ 410+ 3607/ (200.0 + 6 + 50 « 1.25) 7.793>1 OK
Tie Forces
Applied Tie Force 200.0 kN
Check 11: Structural integrity - Fin Plate
i) Tension
Part Block Tension Only 1 Shear Plane
FRdAb:qup'Ant/ Chry 410+ 2210/1.1
+fyprAny | 3/ Cio + 275+390/1.73+ 1.0 885.6 kN OK
Full Block Tension Only 2 Shear Planes
Frab=fup*And Gir 410+ 1920/ 1.1
+fypeAn | €3/ Cio + 275780/ 173+ 1.0 839.5kN OK
Full Depth Tension No Shear Planes
Fran=0.9*Fyp*Anetp / Cuu 0.9+410+2500/1.1 838.6 kN OK
ii) Shear
Fu.r=avefus*A / Cuu 0.6+800+2450/1.1 106.9 kN
Fra=n*Fy.rd 5+ 106.9 534.5kN OK
iii) Bearing
Pi, €1, P2, €, ab k- 0.0, 50.0, 70.0, 40.0, 0.758, 2.500
Fore=Ki* go*fup*dety/ G 25+0.758+ 410+ 20+ 10.0/ 1.1 141.2 kN
Fra=n*Ford 5¢141.2 705.9kN OK
Check 12: Structural integrity - Supported Beam
i) Tension
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Part Block Tension

Frao=Fu*Ant/ Cuu

+ Fy1*Anv / €3/ Cwo

Full Block Tension

Frab=Fu*An/ Quu

+ Fyg1*Anv / €3/ Cvo

Full Depth Tension

FRdAnZO-g'FU.p'Anet.p / Gy
ii) Bearing

Pl, €1, Pz, €, ab ks

Fo,ra=K1® gpfusedety/ Cuy

Fra=n*Fo,rd

No Shear L oad

Plate Depth >= 0.6°D
tw<= 0.5¢F
tw<= 0.5F

Only 1 Shear Plane
410+ 2068/ 1.1
+265+319/1.73+1.0
Only 2 Shear Planes
410+ 2112/1.1
+265+638/1.73+1.0
No Shear Planes
0.9¢410+3520/1.1

0.0, 40.0, 70.0, 40.0, 0.606, 2.500
25+0.606+41020+11.0/1.1
51242

Checksfor Flange Beam on Side 2

Checksfor Web Beam on Side 1
Check 1: Recommended Detailing Practice

0.6 528.3=317 mm
10.0 mm
10.0 mm

Check 2: Supported beam - Bolt Group

i) Boltsin Shear
3=(6°2) / (N1.(m+1)*pl)
Fv:Rdzav’fuh'A / vz
Vra=neFy.rd C((1+asn)2+([3*n)?)

ii) Fin plate bearing
Vert Pl, €1, Pz, €, b kl
Fo,ra=K1* gpfupedety/ Oue
Horz P, €1, Py, €, qu, K1
Fora=K1* gp*fupedety/ Cu2
V.ra=N/ C( ((1+asN) / Fpyertrd)?
+(3*N / Fporrd)?

iii) Beam Web bearing
Vert Py, &, P, €, pb, ki
Fora=K1® gp*fusedety/ Cuo
Horz Pl, €1, Pg, €2, b kl
Fora=K1* gp*furedety/ Cuz
V.re=N / ¢(((1+aN) / Fpyertra)?
+(3*N / Fpnorrd)?

(6+50) / (6 + (6 + 1)« 70)
0.6+ 800+ 245.0/ 1.25

(6 + 94.08) / ¢((1+0.0006)2 + (0.102+6)?)

70.0, 40.0, 0.0, 50.0, 0.606, 2.500
2.5+ 0.606 410 20+ 10.0/ 1.25
0.0, 50.0, 70.0, 40.0, 0.758, 2.500
2.5+ 0.758+ 410+ 20« 10.0/ 1.25
6.00/ ¢(((1 +0.00 « 6.00) / 99.39)2
+(0.10+ 6.00) / 124.24)?)

70.0, 68.0, 0.0, 40.0, 0.811, 2.500
250.811¢ 41020+ 9.6/1.25
0.0, 40.0, 70.0, 68.0, 0.606, 2.500
2.5+ 0.606¢ 41020+ 9.6/1.25
6.00/ ¢:(((1 +0.00 6.00) / 127.62)2
+(0.10+ 6.00) / 95.42)?)

Check 3:Supported Beam - Connecting Elements

i) Shear
Ved.g=(hpety/ 1.27)+(fyp/ €3/Gvo)
VRdn=Av.Net ’fup/CSIgMZnet
Vrdb=(0.5Fup*Ant /Cvznet )
+(F\/p°AnV /CS/QM o)

ii) Bending
VRd:8

iii) Lateral torsional buckling
Vrd=(Wa.p / 2)*(Fyel Cuo)

(430010/1.27 ) « (275/¢3/1.0)
2980 « 410/¢:3/1.1
(0.5+410+ 390/ 1.1)

+ (275 2690 / (:3/1.0)

Hp >= 2,732

(308167 / 50) « (275 / 1.0)

Check 4: Supported Beam - Resistance at the connection

i) Shear
Vra.6=Avawn*fyn / €3/ Gue
Vrd-N=AvwbneTubs / €3/ Cuz

5418.68 « 275.00/:3/1.0
4151.48 « 410.00/ ¢3/1.1

iii) Shear & Bending Interaction of the Beam Web

data Vagrd: VerRrd VBCEd
Mcac.ra=fy*tw/6/Cuo *((N1-1)*p1)?
Mc.Ed:Ved‘Zp

Mcri=McacrdtV aBra*(Ni-1)*p1

61, 533.47, 132.50
(275.00+ 9.60/ 6/ 1.0) (6-1) « 70)2
200.00 * 50.00

53.90 + 60.97 +( 6-1)+70

819.6 kN

884.8 kN

1180.8 kN

124.2 kN
621.2 kN

430 mm

0.102
94.1 kN
481.4 kN

99.4 kN
124.2 kN

535.6 kN

127.6 kN
95.4 kN

592.4 kN

537.6 kN
641.3 kN

499.8 kN

n.a

1694.9 kN

860.3 kN
893.4 kN

53.9kN.m
10.00 KN.m
75.24 KN.m

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK
OK

OK

OK

OK

OK
OK

OK
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Check 8: Supporting Member Welds

a=0.7s>=0.51, 42=07+6>=054100 Warning
Check 10: Supporting Member Local Resistance
i) Local Shear

Fra=2*hpstyeFyo/( ¢3*Cuo) 2430+ 7.2 275/(¢3+ 1.0) 983.1 kN OK
ii) Punching Shear

t2.6(U.2)*hp? /(Vea*602p2Cu) > 1 7.2+ 410+ 4302/ (200.0 + 6 + 50 « 1.25) 7.278>1 OK
Tie Forces

Applied Tie Force 200.0 kN
Check 11: Structural integrity - Fin Plate
i) Tension

Part Block Tension Only 1 Shear Plane

Frab=fup*Ant/ Ciry 410+ 2690/ 1.1

+fyp*An | €3/ Cuo + 275¢390/1.73+1.0 1064.6 kN OK

Full Block Tension Only 2 Shear Planes

FRdAb:fu.p'Anl/ Chry 410+ 2400/ 1.1

+fypeAn | €3/ Cuo + 275+780/1.73+ 1.0 1018.4 kN OK

Full Depth Tension No Shear Planes

Fran=0.9¢Fy p*Anetp / Cuu 0.9+410+2980/ 1.1 999.7 kN OK
ii) Shear

Fu.ri=avefus*A / Gy 0.6+800+245.0/ 1.1 106.9 kN

Fre=n*Fy,rd 6+ 106.9 641.5kN OK
iii) Bearing

Pi, €1, P2, €, ab ke 0.0, 50.0, 70.0, 40.0, 0.758, 2.500

Fora=K1* gufup*dety/ Gy 2.5+0.758+ 410+ 20+ 10.0/ 1.1 141.2 kN

Fra=n*Ford 61412 847.1 kN OK
Check 12: Structural integrity - Supported Beam
i) Tension

Part Block Tension Only 1 Shear Plane

Frab=Fu*An/ Cuu 410+ 2760/ 1.1

+ Fyg1*An / €3/ Cuo +275¢278/1.73+ 1.0 1072.9 kN OK

Full Block Tension Only 2 Shear Planes

Fras=Fu*An/ Cuu 410+ 2304/ 1.1

+ Fyg1*An / €3/ Cuo +275557/1.73 1.0 947.2 kN OK

Full Depth Tension No Shear Planes

Fran=0.9¢Fy p*Anetp / Cuu 0.9+410+3804/1.1 1276.2 kN OK
ii) Bearing

P, €1, P2, €, ab ke 0.0, 40.0, 70.0, 40.0, 0.606, 2.500

Ford=K1® gb*fur*dety/ Gy 2.5+0.606+410+20+9.6/1.1 108.4 kN

Fra=n*Fo,rd 6+108.4 650.6 kN OK

No Shear L oad

Checksfor Web Beam on Side 2
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ﬁ‘ = 7
~— ~— | —
= e ® & | 7 =
v, o7 o o 7 —70
7%; 1) 7 ol o — —470
[EE oA dbo| | 2 —L70
Bml 457x191 | [ =~ rens “Era '""'X191 UB 67 [S275]
. 2No0.90x90x 10 lCO'“g‘gl 203203 8 [S 275105 x 360 mm (x5 kg)
2 ith 52n mm age ﬁ%u% Wit 2n 22 mm holesin webs
s d51 mm holesin toes74;2| and 537022 mm holesin toes
7 or 154 7 mm @ Grade 487E§7ns For 15757(\ 20 mm @ Grade 4.8 Bolts.
7 %7 7470 470

Beam 1: 457x191 UB 67 [S275] Beam 2: 457x191 UB 67 [S275]
2No0.75x 75x 8L x 360 mm (2x:2 No. 75 x 75 x 8 L x 360 mm (2x3 kQ)
With 5 No. 22 mm holesin webs With 5 No. 22 mm holesin webs

and 5No. 22 mm holesintoes and 5No. 22 mm holesin toes

For 15 No. 20 mm @ Grade 4.8 BFor 15 No. 20 mm @ Grade 4.8 Bolts.

Beam to Column Angle Cleat
Beam to Column Angle Cleat Connection to EC 3 (UK NAD)

Basic Data

User Defined Applied Forces at I nterface

Shear Forces Flange 1 = 200.0 kN, Flange 2 = 200.0 kN

Tie Forces 75.0 kN

Design to EC 3: Part 1-8: 2005 Design of Joints

SCI Green Book P358: Jointsin steel construction: Simple joints to Eurocode 3
Basic Dimensions

Flange 1-457x191UB67 [28] D=453.4, B=189.9, T=12.7, t=8.5, r=10.2, py=275

Flange 2-457x191UB67 [28] D=453.4, B=189.9, T=12.7, t=8.5, r=10.2, py=275

Web 1-457x191UB67 [28] D=453.4, B=189.9, T=12.7, t=8.5, r=10.2, py=275

Web 2-457x191UB67 [28] D=453.4, B=189.9, T=12.7, t=8.5, r=10.2, py=275

Column -203x203UC46 [ 28] D=203.2, B=203.6, T=11.0, t=7.2, r=10.2, py=275

Bolts 20 mm @ in 22 mm holes Grade 4.8 Bolts

Plates S 275 All weld grades provided to suit minimum connected steel grade

Cleat Annotation (Web) - Area of Cleats adjacent to supported beam web (like afin-plate)

(Toe) - Areaof Cleats Perpendicular to supported beam web (like an end-plate)
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Summary of Results (Unity Ratios)
Checksfor FlangeBeams1 & 2

Checks 8 & 9 Bearing & Shear (Toes)  313.6, 313.6, 313.6, 1076.0, 912.4 >= 200.0kN 0.64 OK
Check 10 Shear (Toes) 707.3, 698.3 >= 100.0kN 0.14 OK
Tie checks 0.59, 0.41, 0.61, 0.52 0.61 OK
Check 2: Bolt Shear & Bearing (web)  0.63, 0.25, 0.49 0.63 OK
Check 3: Sup.Beam Connect EImts. (web)

0.22,0.19, 0.25, 0.08 0.25 OK
Check 4: Shear & Bending (web) 0.31,0.29, 0.22 0.31 OK

Checksfor Web Beams1 & 2

Checksfor FlangeBeams1 & 2
Check 8a: Bolt Shear (T oes)

Fv,ra=gvefus*A / Cu2 0.5+400+245.0/1.25 39.2kN

VRrg1=0.8°n*F,,rqg*cols 0.8¢5¢39.2+2 313.6 kN OK
Check 8b: End-Plate Bearing (T oes)

P, e, P2 €, ab k- 70.0, 40.0, 50.0, 39.3, 0.606, 1.482

Fo,ra=K1* gpefupedety/ G 15+0.606+ 41020+ 10.0/1.25 58.9 kN

0.80°F,rg < Fp,rd

Frq=0.80% nefy,rderows 0.80¢5¢39.2+2 313.6 kN OK
Check 8c: Supporting Column Flange Bearing (T oes)

av=Min( py/do/3-Ys, fuf fu, 1) Min(70/22/3-Y4, 400/410, 1) » Min(0.811, 0.976, 1) 0.811

K1.inn=min(2.5, 1.4¢p,/d-1.7) min(2.5, 1.4 « 50/22 - 1.7 » Min(2.5, 1.5) 1.482

Fo.ra=K1gpefu2 *dety/ Cu2 15¢0.811+410+20.0+11.0/1.25 86.7 kN

0.80°F,rd < Fp,rd

Fra=0.80% nefy,rderows 0.80¢5¢39.2+2 313.6 kN OK
Check 9a: End-Plate Plane Shear (T oes)

Vras=2¢ hgeteFyp/(1.27¢3+C10) 20360+ 10+ 275/(1.27 « (:3+ 1.0) 900.1 kN OK

Vra=2* to(Mp-N1:q )*Fupl ( ¢3+Cur2) 2010+(360 - 5 22) * 410/(¢:3 * 1.1) 1076.0 kN OK
Check 9b: End-Plate Block Shear (T oes)

Anv, An=Fn(tp, hy, €1, €, Ny, do) (10, 360, 40, 39, 5, 22) 2210, 283 mm2

VRd:2°(Fup'A nt/Ov 2+fyp'A nv/(cs'gM O))

2¢(410+283/1.1 + 2752210 /(3¢ 1.0) 912.4 kN OK

Check 10: Supporting Member - L ocal Resistance (T oes)

Av, Avne=Fn(e;, €, p, N, dia, T) fn(100, 25, 70, 5, 22.0, 11.0) 4455, 3245 mm?

Vra=A*Fyp/( ¢3+Cro) 4455 « 275/(¢:3 + 1.0) 707.3kN OK

Vea=Avner, [( €3+Guz) 3245« 410/(¢3+ 1.1) 698.3 kN OK
Tieforce Checks

Basic Data Tieforce = 200.0 kN

Tie Force Tie forces are analysed independently of any vertical loads.

EC3 Design Using conservative SCI P212 method to BS 5950

New Tieforce Magnified by 1.2 for lower EC3 load Factors 240.0 kN

Cleat toe Le=el+€2+(n-1)spe-ned' 39+39+(5-1) x 70-5x22.0 248.5 mm

Cleat Ten cap =0.60-L estepy 0.60 x 248.5 x 10 x 275 410.0kN OK

Beam Web Le=el+e2+(n-1)spe-ned' 40+40+ (5-1) x 70-5x 22.0 250.0 mm

Web Ten cap=L estepy 250.0x 9x 275 584.4 kKN OK

Web Bear cap=Fn(t, Pbg, e, n, @, kbs) 8.5, 460, 40, 5, 20, 1.00 391.0kN OK

Cleat Bear cap=Fn(t, Pbg, e, n, &, kbs) 10.0, 460, 40, 5, 20, 1.00 460.0 kN OK

Prying Ratio Pr=(11+2tk) / (2tk) (9+2x10)/(2x 10) 1.46

Bolt Cap=Us*Anet/(1.25¢Pr)sbolts 393 x 245/(1.25 x 1.46) x 10 526.0 kN OK
Check 2: Supported beam - Bolt Group (web)
i) Boltsin Shear

R=(6°2) / (N1.(N1+1)*p1) (6°50) / (5 (5 + 1) 70) 0.143

Fv,ri=gvefus*A / Cu2 0.5+400+245.0/1.25 39.2kN

VRra=2¢neFy.rd C((1+aen)2+(Ren)?) (2+5 ¢ 39.20) / (((1+0.00095)2 + (0.143¢5)?) 319.0kN OK

ii) Fin plate bearing
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VertPy, e, P, e, ~p, ki 70.0, 40.0, 0.0, 40.0, 0.606, 2.500
Fora=K1* au*fup*dety/ Gz 2.5+0.606 410+ 20+10.0/1.25 99.4 kN
Horz Py, €1, P2, €, b ki 0.0, 40.0, 70.0, 40.0, 0.606, 2.500
Fora=K1® gu*fup*dety/ Gz 2.5+ 0,606+ 410+ 20+ 10.0/ 1.25 99.4 kN
V.r=2eN / ¢( ((1+aN) / Fpyertrd)? 2¢5.00/ ¢(((1 +0.00 » 5.00) / 99.39)2
+(B*N / Foorrd)d +(0.14 + 5.00) / 99.39)9) 808.8 kN OK
iii) Beam Web bearing
VertPy, e, Py, €, ~p, ki 70.0, 65.0, 0.0, 40.0, 0.811, 2.500
Fbde=k1° ah'fub'd'tp/ Q'Mz 25+0.811410+20+85/1.25 113.0kN
Horz Py, €1, P2, €, b, ki 0.0, 40.0, 70.0, 65.0, 0.606, 2.500
Fora=K1* ab*fur*dety/ Gz 2.5+0.606+410+20+85/1.25 84.5kN
V.r=N/ E(((1+asN) / Foyertra)? 5.00/ ¢(((1 + 0.00 + 5.00) / 113.00)2
+(B*N / Foporra)d +(0.14 « 5.00) / 84.48)?) 408.5 kN OK
Check 3:Supported Beam - Connecting Elements (web)
i) Shear
Vr.g=2+(pety/ 1.27)s(fyo/ 3/ ) 2+(360010/1.27 ) * (275/(:3/1.0) 900.1 kN OK
Vran=2*Ay et *Fup/ C3/Cutznet 202500 » 410/¢:3/1.1 1076.0 kN OK
Vrdb=22(0.5¢Fyp* At /Cviznet ) 2¢(0.5+410+ 290/ 1.1)
+2¢(Fyp*Any /¢3/Cvo) +2¢(275+ 2210/ ¢3/1.0) 809.9 kN OK
ii) Bending
Vre=8 Hp >= 2.73+z na OK
iii) Lateral torsional buckling
Vri=2¢(We p / 2)*(Fye! Cio) 2+(216000 / 50) * (275/ 1.0) 2376.0 kN OK
Check 4: Supported Beam - Resistance at the connection (web)
i) Shear
Vra.c=Avwb*fyp1 / €3/ Cue 4093.57 « 275.00/(:3/1.0 649.9 kN OK
Vran=Avwbnafup / €3/ Gz 3158.57 « 410.00/ ¢3/1.1 679.7 kN OK
iii) Shear & Bending I nteraction of the Beam Web
data VaBRd, VBARd, VBCEd 54, 377.88, 123.51
Mcacra=Fy*tw/6/Cvo *((N1-1)*ps)? (275.00 « 850/ 6/ 1.0) *(5-1) » 70)? 30.5kN.m
McEed=VedZp 200.00 « 50.00 10.00 kN.m
Mcra=McacrdtYasrd*(Ni-1)*p1 30.54 + 53.98 ¢( 5-1)+70 45.66 kN.m OK
Checksfor Web Beams1 & 2
No Shear L oad
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7.5deg T(?% 90
8 fw
6 fw [ an =420
6w 12fw| ”
—4-6 fw 6fw sgo |90
: 12tk 8 fw [ 100__Log
AL —-8 fw AL
2500 o

Plates S 275
Beam 457x191 UB 67 [S275]
Haunch 457x191 UB 67 [S275]

Column 610x178 UB 92 [S275]
Top 20 abovetop flanae
Bot 400 below bottom flange

End-Plate 940 x 210 x 20 mm (31 ka)
8 No. M20 Grade 8.8 Boltsin 22 mm holes
Haunch Stiff 8 mm with 6 FW

1 Eaves Joint
Beam to Column Flange End-Plated Connection to EC 3 (UK NAD)
L oading Case 001

Basic Data
User Defined Applied Forcesat Column/Right Rafter Interface
Right Rafter Forces M, Fvr, Fr 450.0 kNm, 300.0 kN, 100.0 kN
Resultant Forces M, Fv, F 450.0 KNm, 310.5 kN, 60.0 kN
Load directions Top of Joint in Tension, Rafter moving Down and in Compression.
Design to EC 3: Part 1-8: 2005 Design of Joints
Weld Grades All weld grades provided to suit minimum connected steel grade
Basic Dimensions
Column-610x178UB92 [28] D=603.0, B=178.8, T=15.0, t=10.9, r=12.7, py=275
Rafter-457x191UB67 [28] D=453.4, B=189.9, T=12.7, t=8.5, r=10.2, py=275
Haunch-457x191UB67 [28] D=453.4, B=189.9, T=12.7, t=8.5, r=10.2, py=275
Bolts 20 mm @ in 22 mm holes Grade 8.8 Bolts
Plates S 275 All weld grades provided to suit minimum connected steel grade
Rafter Capacities Mc, Fvc, Fc 1046.2 kN.m, 1252.6 kN, 3395.2 kN Mc = 1046.2 kN.m OK

Summary of Results (Unity Ratios)

Moment Capacity 473.6 kNm (for 3 rows of bolts) (Modified Applied Mom. M meg=410.1 KNm) 0.87 OK
Shear Capacity 0.90 OK
Flange Welds 0.68 0.68 OK
Web Welds 0.97,0.29 0.97 OK
Haunch Welds 0.79, 0.07 0.79 OK
Column Compression stiff Web Weld  0.22 0.22 OK
End of Haunch Compression Zone 0.10, 0.07 0.10 OK
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Plates S 275
Beam 457x191 UB 67 [S275] End-Plate 940 x 205 x 15 mm (23 ka)
Haunch 457x191 UB 67 [S275] 10 No. M20 Grade 8.8 Boltsin 22 mm holes
Apex Joint

Beam to Beam End-Plated Connection to EC 3 (UK NAD)
L oading Case 001

Basic Data
User Defined Applied Forcesat End-plate I nterface
Right Rafter Forces M, Fvr, Fr -150.0 kNm, 400.0 kN, 300.0 kN
Resultant Forces M, Fv, F -150.0 kNm, 328.9 kN, 376.6 kN
Load directions Bottom of Joint in Tension, Rafter moving Down and in Compression.
Design to EC 3: Part 1-8: 2005 Design of Joints
Weld Grades All weld grades provided to suit minimum connected steel grade
Basic Dimensions
Rafter-457x191UB67 [28] D=453.4, B=189.9, T=12.7, t=8.5, r=10.2, py=275
Haunch-457x191UB67 [28] D=453.4, B=189.9, T=12.7, t=8.5, r=10.2, py=275
Bolts 20 mm & in 22 mm holes Grade 8.8 Bolts
Plates S 275 All weld grades provided to suit minimum connected steel grade
Rafter Capacities Mc, Fvc, Fc 1046.2 kN.m, 1252.6 kN, 3395.2kN Fvc = 1252.6 kN OK

Summary of Results (Unity Ratios)

Moment Capacity 524.4 KNm (for 4 rows of bolts) (Modified Applied Mom. M meg=66.6 KNm) 0.13 OK
Moment Capacity 203.7 kNm (for the 1 rows of bolts required in the tension zone) 0.33 OK
Shear Capacity 0.41 OK
Flange Welds 0.15 0.15 OK
Web Welds 0.49, 0.24 0.49 OK
Haunch Welds 0.58, 0.23 0.58 OK

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.



© MasterKey Joints - TGN Heathrow Telexchange ..ork\Tommys Demo Files\7-Joints-Composite-Retai ning-M asonry\DemoM omentAndSimpleConnections

M aster Series Sales Team | dobRet 1472
3 Castle Street Shet  :C/729
. Madeby : Tommy White
Carrickfergus Date 04 August 2017/ Ver. 2017.08
Co. Antrim BT38 7BE Checked
te eﬂe a’€ Tel : 028 9036 5950 Approved
20
ﬁ‘ ﬁ‘
O O —F
113
O O —F
80
oo |— |48
80
O O —F
80
O O —F
—/—— —/ 80 4
120
8fw+4dp 7
Plates S 275
Beam 457x191 UB 67 [S275] End-Plate 493 x 210 x 15 mm (12 ka)

10 No. M 20 Grade 8.8 Boltsin 22 mm holes

End-Plated Splice
Beam to Beam End-Plated Connection to EC 3 (UK NAD)
L oading Case 001

Basic Data

User Defined Applied Forcesat End-plate I nterface

Resultant ForcesM, Fv, F -235.0 KNm, 400.0 kN, 300.0 kN

Load directions Bottom of Joint in Tension, Rafter moving Down and in Compression.

Design to EC 3: Part 1-8: 2005 Design of Joints

Weld Grades All weld grades provided to suit minimum connected steel grade
Basic Dimensions

Beam-457x191UB67 [28] D=453.4, B=189.9, T=12.7, t=8.5, r=10.2, py=275

Bolts 20 mm @ in 22 mm holes Grade 8.8 Bolts

Plates S 275 All weld grades provided to suit minimum connected steel grade

Rafter Capacities Mc, Fvc, Fc 404.5 kN.m, 649.9 kN, 2351.3 kN Fvc = 649.9 kN OK

Summary of Results (Unity Ratios)

Moment Capacity 191.5 kNm (for 4 rows of bolts) (Modified Applied Mom. M ,,¢=168.9 kNm) 0.88 OK
Moment Capacity 191.5 kNm (for the 3 rows of bolts required in the tension zone) 0.88 OK
Shear Capacity 0.75 OK
Flange Welds 0.46 0.46 OK
Web Welds 0.77,0.77, 0.68 0.77 OK

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.



© MasterKey Joints - TGN Heathrow Telexchange ..ork\Tommys Demo Files\7-Joints-Composite-Retai ning-M asonry\DemoM omentAndSimpleConnections

M aster Series Sales Team %1 JobRef  : 1472
3 Castle Sir eet Sheet :C/7er
. Madeby : Tommy White
Carrickfergus Date 04 August 2017/ Ver. 2017.08
Co. Antrim BT38 7BE Checked
te le a’€ Tel : 028 9036 5950 Approved
210
50 100
150 47
406x178 UB 54 [S275]
5 K -6 fw 4-6fw
150 e} e} ﬁ i -
150 S 150— ' 20 grout
150 o o —l
O L34 LoSUE 500
,.|/ ,.|/ ! !
600
Base-Plate 600 x 390 x 30 mm (55Washers 100 x 100 x 15 mm thick with 50 mm Void
With 7 No. 24 mm holes All Plates S 275
For 20 mm Grade 8.8 Bolts. Reinforcement 12 @ 200 mm cc each way. Cover 0 mm
Asymetrical Base-Plate
Base-Plate Connection to EC 3 (UK NAD)
L oading Case 001
Basic Data
User Defined Applied Forcesat Interface
Resultant ForcesM, Fv, F Moment +125.0 kNm, Shear +500.0 kN, Axial +1300.0 kN
(Left sidein tension, Axial Compression)
Basic Dimensions
Column: 406x178UB54 [28] D=402.6, B=177.7, T=10.9, t=7.7, r=10.2, py=275
Bolts 20 mm @ in 24 mm holes Grade 8.8 Bolts
Plates S 275 All weld grades provided to suit minimum connected steel grade
Grout Fck, Conc Fck, fy, slope 20 N/mn, 32 N/mmz2, 0.35 N/mmg2, 265 N/mmg, 30 deg to vertical
Designto EC 3: Part 1-8: 2005 Design of Joints
Column Capacities Mc, Fvc, Fc 290.0 KN.m, 528.3 kN, 1896.1 kN Fvc =528.3 kN OK
Summary of Results (Unity Ratios)
Concrete Pressure 1.00 OK
Base-Plate thickness in Compression 0.96 OK
Horizontal Shear 0.86 OK
Flange & Web Welds 0.72 0.72 OK
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35 3@70 110 3@70 35 Splice Plates

1 T 11

Top Flanae
1 No 600 x 210 x 20 mm (20 k)

Web
2 No 380x 375 x 8 mm (2x9 k)

Bottom Flanae
1 No 520 x 210 x 20 mm (17 kg)

HSFG - Pt 2 Bolts (non-dip at service)
44 No. 20 mm @ Bolts
In 22 mm Holes

Beams 533x210 UB 101 [S275]
All Plates S 275
Beam gap 5 mm

)

35 2@90 90 2@90 35

Beam-Splice Outer Plates
Non Bearing - Beam to Beam Moment Splice Connection to EC 3 (UK NAD)

L oading Case 001

Basic Data
User Defined Applied Forces at I nterface
Resultant ForcesM, Fv, F +200.0 KNm, +0.0 kN, +0.0 kN
(Bottom in tension)
Beam Gap=5 mm Therefore No direct bearing.
HSFG Bolts Non-dlip at service
Ultimate/Service factor for service force cal culation. 12
Design to EC 3: Part 1-8: 2005 Design of Joints
Basic Dimensions
Beam-533x210UB101 [28] D=536.7, B=210.0, T=17.4, t=10.8, r=12.7, py=265
Bolts 20 mm @ in 22 mm holes HSFG - Pt 2 Bolts, Non-dlip at Service
Plates S 275 All weld grades provided to suit minimum connected steel grade
Beam Capacities Mc, Fvc, Fc 692.2 KN.m, 946.7 kN, 3409.5 kN Mc =692.2 kN.m OK

Summary of Results (Unity Ratios)

Top Flange in Compression Bolt Capacity 0.45 OK
Top Flange in Compression Axial Capacity 0.32 OK
Bottom Flange in Tension Bolt Capacity 0.60 OK
Bottom Flange in Tension Axial Capacity 0.32 OK
Web Bolt Capacity 041, 0.34 041 OK
Web Plate Shear Capacity 0.00, 0.00, 0.00 0.00 OK
Web Plate Moment Capacity 0.35 OK
Web Axial Capacity 0.00 OK
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¥ 12
I ﬂf Top Flanae
1 No 600 x 200 x 20 mm (19 kg)

H Bearina End-plates

2No 536 x 210 x 12 mm (2x21 kg)

Bottom Flanae
1 No 520 x 200 x 20 mm (16 kg)

rrrr

2
o

HSFG - Pt 2 Bolts (non-dlip at service)
ofj o 38 No. 20 mm @ Bolts
In 22 mm Holes

H Beams 533x210 UB 101 [S275]
All Plates S 275

Beam Prepared for Direct Bearing

D

bl

352@90 90 2@90 35

Beam-Splice end-plated splice
Bearing - Beam to Beam Moment Splice Connection to EC 3 (UK NAD)
L oading Case 001

Basic Data
User Defined Applied Forces at I nterface
Resultant ForcesM, Fv, F +255.0 kKNm, +0.0 kN, +0.0 kN
(Bottom in tension)
Web End plates Direct Bearing assumed

All Moment resisted by Flanges
All Shear loads resisted by Web bolts and Friction

HSFG Bolts Non-dlip at service
Ultimate/Service factor for service force cal culation. 12
Design to EC 3: Part 1-8: 2005 Design of Joints
Basic Dimensions
Beam-533x210UB101 [28] D=536.7, B=210.0, T=17.4, t=10.8, r=12.7, py=265
Bolts 20 mm @ in 22 mm holes HSFG - Pt 2 Bolts, Non-dlip at Service
Plates S 275 All weld grades provided to suit minimum connected steel grade
Beam Capacities Mc, Fvc, Fc 692.2 kN.m, 946.7 kN, 3409.5 kN Mc =692.2 kN.m OK

Summary of Results (Unity Ratios)

Top Flange in Compression Axial Capacity 0.49 OK
Bottom Flange in Tension Bolt Capacity 0.94 OK
Bottom Flange in Tension Axial Capacity 0.49 OK
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Upper Column 203x203 UC 46 [S275]
Lower Column 254x254 UC 73 [S275]
External Flanae Plates

2/546 x 190 x 10 mm (2x8 kg)

External Packers

2/256 x 190 x 25 (aprox) mm (2x10 ka)
Welded to Flange with 6 mm FW (top & si

Bearina Divider Plate
254 x 205 x 25 mm (10 kg)

O .52..¢él_
o 30— Web Andle Cleats
0 4/90 x 90 x 8 Ana x 150 mm (4x2 ka)
o | 30— 2 bolts per leg. 90 cc with 50 back mark
= o7 } HSFG - Pt 2 Bolts (non-slip at service)

32 No. 20 mm @ Bolts
In 22 mm Holes

H M All Plates S 275

«109 120 (flg.) Column Prepared for Direct Bearing

Column Splice with division Plate
Bearing - Column Splice Connection to EC 3 (UK NAD)

Basic Data
User Defined Applied Forces at I nterface
Fc Maximum Factored Axial Load 150.0 kN Compression
Feo Minimum Factored Axial Load 140.0kN Compression
M Factored Moment 25.0kN.m
F Factored Shear Force 0.0kN
Web Division Plate Direct Bearing assumed

All Moment and Axial loads resisted by Flanges
All Shear loads resisted by Web bolts and Friction

HSFG Bolts Non-dlip at service
Ultimate/Service factor for service force cal culation. 12
Design to EC 3: Part 1-8: 2005 Design of Joints
Basic Dimensions
Upper Column-203x203UC46 [28] D=203.2, B=203.6, T=11.0, t=7.2, r=10.2, py=275, F;=1615 kN
Lower Column-254x254UC73 [28] D=254.1, B=254.6, T=14.2, t=8.6, r=12.7, py=275, F;=2560 kN
Bolts 20 mm @ in 22 mm holes HSFG - Pt 2 Bolts, Non-dlip at Service
Plates S 275 All weld grades provided to suit minimum connected steel grade

Summary of Results (Unity Ratios)

Plate & Flange Capacity in Tension 0.12 OK
Flange Bolts Shear Capacity Bolt Capacity 0.16 OK
Flange Bolts Shear Capacity Packer Weld 0.05 OK
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Design to

Plates S 275

Welds
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660x20CHS [S2751 7
End-Plate 860x15 mm (68 kg)
Plates S 275

12 No. M20 Grade 8.8 Boltsin 22 mm holes
On 760 mm PCD

Hollow Section Splice Connection to EC 3 (UK NAD)

User Defined Applied Forcesat I nterface
Applied Forces

Basic Dimensions
Beam-660x20CHS [28]
Bolts 20 mm @ in 22 mm holes Grade 8.8 Bolts

End-Plate & Bolts

Section Capacity

CHSHollow Section Splice

L oading Case 001
Basic Data

F=-300.0kN (T), My = +30.0 kNm,
EC 3: Part 1-8: 2005 Design of Joints

@=660.0, T=20.0, py=265

All weld grades provided to suit minimum connected steel grade

Summary of Results (Unity Ratios)

0.35,0.39, 0.25 0.39 OK
0.19 OK
0.04,0.01, 0.04 0.04 OK
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Riaht Beam: 356x171 UB 57 [S275]
L Top Notch: 35x 123 mm la. net |
Plater 10 x 150 x 290 mm dp. (3 kg)

Beam: 250x25T +160x20B+405x15WPg121.87 [S275]2 mm holes

L eft Beam: 457x191 UB 82 [S275] End-Plates S 275 For 20 mm @ Grade 8.8 Bolts.
Top Notch: 35x 123 mm la. net

Bot Notch: 50 x 123 mm la. net

Plate: 10 x 150 x 290 mm dp. (3 kg)

With 6 No. 22 mm holes

For 20 mm @ Grade 8.8 Bolts.

Beam to Beam Flexible End-Plate - with Asymetrical Plate Girders
Beam to Beam Flexible End-plate Connection to EC 3 (UK NAD)

Basic Data
User Defined Applied Forcesat I nterface
Shear Forces Left = 235.0 kN, Right = 170.0 kN
Tie Force 75.0 kN
Design to EC 3: Part 1-8: 2005 Design of Joints

Basic Dimensions
Left-457x191UB82 [28] D=460.0, B=191.3, T=16.0, t=9.9, r=10.2, py=275
Supporting-250x25T+160x20B+405x15WPg121.87 [ 28]
D=450.0, B=250.0, B,=160.0, T=25.0, T,=20.0, t=15.0, py=265

Right-356x171UB57 [28] D=358.0, B=172.2, T=13.0, t=8.1, r=10.2, py=275
Bolts 20 mm & in 22 mm holes Grade 8.8 Bolts
Plates S 275 All weld grades provided to suit minimum connected steel grade

Summary of Results (Unity Ratios)

Left Hand Beam
Check 4 Supported Beam Web Shear ~ 410.2 >= 235.0kN 0.57 OK
Checks 1 & 2 Detailing Practice 1.00, 0.83, 1.00, 0.64, 0.710.94 1.00 OK
Check 5: Notch Resistance 0.50 0.50 OK
Check 6: Notch Stability 0.54 0.54 OK
Checks 8 & 9 Bearing & Shear 451.6, 451.6, 451.6, 964.1, 760.8 >= 235.0kN 0.52 OK
Check 10 Shear 596.7, 626.2 >= 181.3kN 0.30 OK
Check 10 Combined Bearing 199.4 >= 60.4kN 0.30 OK
Check 11-14 Tie Forces 296.9, 506.3, 962.2, 1070.1 >= 235.0kN 0.79 OK
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Right Hand Beam

Check 4 Supported Beam Web Shear ~ 335.7 >= 170.0kN 0.51 OK
Checks 1 & 2 Detailing Practice 1.00, 0.83, 1.00, 0.64, 0.710.77 1.00 OK
Check 5: Notch Resistance 0.39 0.39 OK
Check 6: Notch Stability 0.35 0.35 OK
Checks 8 & 9 Bearing & Shear 602.1, 602.1, 602.1, 869.4, 691.0 >= 170.0kN 0.28 OK
Check 11-14 Tie Forces 3715, 663.0, 1282.9, 875.5 >= 170.0kN 0.46 OK
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Shear Forces
Tie Force
Design to

Basic Dimensions
Left-457x152UB67 [28]
Supporting-533x210UB82 [28]
Right-457x191UB98 [28]
Bolts 20 mm @ in 22 mm holes
Plates S 275

Left Hand Beam
Check 1 Detailing Practice
Check 2: Bolt Shear & Bearing
Check 3: Sup.Beam Connect EImts.
Check 4: Supported Beam Resist.
Check 5: Notch Resistance
Check 6: Notch Stability
Check 8: Welds
Check 10: Supporting Member
Check 11: Structural integrity-Plate
Check 12: Structural integrity-Beam

L eft: 457);1152 UB 67 [827E|31
Top Notch: 35x 102 mm la. net

Plate: 10 x 100 x 360 mm dp. (3 k'i,m -Plates S 275
With 5 No. 22 mm holes

For 20 mm @ Grade 8.8 Bolts.

Beam: 533x210 UB 82 [S275]
Beam to web gap 10 mm

Beam to Beam Fin-Plate

Basic Data

User Defined Applied Forcesat I nterface

Left = 250.0 kN, Right = 120.0 kN
75.0 kN
EC 3: Part 1-8: 2005 Design of Joints

D=458.0, B=153.8, T=15.0, t=9.0, r=10.2, py=275

D=528.3, B=208.8, T=13.2, t=9.6, r=12.7, py=275

D=467.2, B=192.8, T=19.6, t=11.4, r=10.2, py=265

Grade 8.8 Bolts

All weld grades provided to suit minimum connected steel grade

Summary of Results (Unity Ratios)

1.00

0.65, 0.58, 0.69

0.56, 0.46, 0.59, 0.21
0.40, 0.40, 0.69

0.40

0.22

0.890.89

0.34

0.28, 0.30, 0.30, 0.5, 0.4
0.32,0.34,0.26, 0.5

Beam to Beam Fin-plate Connection to EC 3 (UK NAD)

1.00
0.69
0.59
0.69
0.40
0.22
0.89
0.34
0.50
0.50
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Rianht: 457x191 UB 98 [S275]

Top Notch: 35x 102 mm la. net
Plate: 10 x 130 x 360 mm dp. (4 kg
With 8 No. 22 mm holes
For 20 mm @ Grade 8.8 Bolts.
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Right Hand Beam

Check 1 Detailing Practice 1.00 1.00 OK
Check 2: Bolt Shear & Bearing 0.19, 0.92, 0.81 0.92 OK
Check 3: Sup.Beam Connect EImts. 0.27,0.30, 0.36, 0.14, 0.10 0.36 OK
Check 4: Supported Beam Resist. 0.16, 0.19, 0.32, 0.07 0.32 OK
Check 5: Notch Resistance 0.16 0.16 OK
Check 6: Notch Stability 0.22 0.22 OK
Check 8: Welds 0.890.89 0.89 OK
Check 11: Structural integrity-Plate 0.18, 0.19, 0.19, 0.1, 0.7 0.70 OK
Check 12: Structural integrity-Beam 0.16,0.17,0.12,0.6 0.60 OK
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Beam: 5332610 UB 82 [S275]
Beam tow 10 mm
L eft: 457x152 UB 67 [S275] Web to cleat (?e?gZ mm
2N0.90x 90x 10 L x 360 mm (2x5 kg) Cleatsgrade: S275

With 5 No. 22 mm holesin webs
and 5No. 22 mm holesin toes
For 15 No. 20 mm @ Grade 8.8 Bolts.

Beam to Beam Angle Cleats
Beam to Beam Angle Cleat Connection to EC 3 (UK NAD)

Basic Data
User Defined Applied Forces at I nterface
Shear Forces Left = 200.0 kN, Right = 0.0 kN
Tie Force 75.0 kN
Designto EC 3: Part 1-8: 2005 Design of Joints
Basic Dimensions
Left-457x152UB67 [28] D=458.0, B=153.8, T=15.0, t=9.0, r=10.2, py=275
Supporting-533x210UB82 [28] D=528.3, B=208.8, T=13.2, t=9.6, r=12.7, py=275
Bolts20 mm @ in 22 mm holes Grade 8.8 Bolts
Plates S 275 All weld grades provided to suit minimum connected steel grade
Cleat Annotation (Web) - Area of Cleats adjacent to supported beam web (like afin-plate)

(Toe) - Areaof Cleats Perpendicular to supported beam web (like an end-plate)

Summary of Results (Unity Ratios)

Left Hand Beam

Checks 8 & 9 Bearing & Shear (Toes) 752.6, 589.1, 752.6, 1076.0, 914.2 >= 200.0kN 0.34 OK
Check 10 Shear (Toes) 617.3, 609.4 >= 100.0kN 0.16 OK
Tie checks 0.58, 0.39, 0.58, 0.52 0.58 OK
Check 2: Bolt Shear & Bearing (web)  0.26, 0.25, 0.46 0.46 OK
Check 3: Sup.Beam Connect EImts. (web)

0.22, 0.19, 0.25, 0.08 0.25 OK
Check 4: Shear & Bending (web) 0.29,0.27,0.21 0.29 OK
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10002

Job Ref  : 1472

Beam 1: 457x152 UB 67 [S275]
Plate: 10 x 150 x 455 mm dp. (5 kg)
With 12 No. 22 mm holes

For 20 mm @ Grade 8.8 Bolts.

Beam to Column Flexible End-Plate

Beam 2: 457x152 UB 67 [S275]
Plate: 10x 150 x 455 mm dp. (5 kg
With 12 No. 22 mm holes

For 20 mm @ Grade 8.8 Bolts.

3 Castle Sireet Sheet :C /749
. Madeby : Tommy White
Carrickfergus Date 04 August 2017/ Ver. 2017.08
Co. Antrim BT38 7BE Checked
te erle a’€ Tel : 028 9036 5950 Approved
90 90
<-6fw-ef 6fw-ef—H
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4718;_ o\ o—<4-6fw 6fw-P—{o o] 4718
+#— |o |fo oY o
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700, 70
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70, 70
707 o o o | o 70
+#— |o|l o of o
G-6fw-ef 6fw-ef—>
Beam 1: 457x152 UB 67 [S275] Beam 2: 457x152 UB 67 [S275]
Plate: 10 x 150 x 455 mm dp. (5 k(Column: 203x203 UC 46 [S275]  Plate: 10 x 150 x 455 mm dp. (5 kg)
W|9012 No. 22 mm holes End-Plates S 275 \igoh 12 No. 22 mm holes
F mm & Grade 8.8 Bolts. 0 mm & Grade 8.8 Bolts.
<-6fw-ef 6fw-ef—H
A
AL Bra—<-6fw efwH—fo o] —F40
700, 70
o |fo o ©
70, 70
0] 0] o o
70], 70
(o e o o
70, 70
76 (o e] ol o 70
+— |o|l o o| o
&-6fw-ef 6fw-ef—>

)

Shear Forces

Tie Forces
Design to

Basic Dimensions

Flange 1-457x152UB67 [28]
Flange 2-457x152UB67 [28]
Web 1-457x152UB67 [28]
Web 2-457x152UB67 [28]
Column -203x203UC46 [28]
Bolts 20 mm @ in 22 mm holes
Plates S 275

Beam to Column Flexible End-plate Connection to EC 3 (UK NAD)

Basic Data

User Defined Applied Forcesat I nterface

Flange 1 = 375.0 kN, Web 1 = 275.0 kN
Flange 2 = 375.0 kN, Web 2 = 375.0 kN
Flanges = 75.0 kN, Webs = 75.0 kN
EC 3: Part 1-8: 2005 Design of Joints

D=458.0, B=153.8, T=15.0, t=9.0, r=10.2, py=275
D=458.0, B=153.8, T=15.0, t=9.0, r=10.2, py=275
D=458.0, B=153.8, T=15.0, t=9.0, r=10.2, py=275
D=458.0, B=153.8, T=15.0, t=9.0, r=10.2, py=275
D=203.2, B=203.6, T=11.0, t=7.2, r=10.2, py=275
Grade 8.8 Balts

All weld grades provided to suit minimum connected steel grade
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Summary of Results (Unity Ratios)
Checksfor FlangeBeams1 & 2

Check 4 Supported Beam Web Shear ~ 695.7 >= 375.0kN 0.54 OK
Checks 1 & 2 Detailing Practice 1.00, 0.83, 1.00, 0.64, 0.56, 0.710.86 1.00 OK
Check 8 Bearing 903.2, 903.2, 903.2 >= 375.0kN 0.42 OK
Check 10 Shear 864.5, 859.3 >= 187.5kN 0.22 OK
Check 11-14 Tie Forces 751.1, 1041.9, 1924.4, 919.8, 1236.1, 1435.7, 602.3 >= 375.0kN 0.62 OK
Checksfor Web Beams1 & 2
Check 4 Supported Beam Web Shear  695.7 >= 375.0kN 054 OK
Checks 1 & 2 Detailing Practice 1.00, 0.83, 1.00, 0.64, 0.56, 0.710.86 1.00 OK
Check 8 Bearing 903.2, 903.2, 903.2 >= 375.0kN 0.42 OK
Check 10 Shear 565.9, 562.4 >= 325.0kN 0.58 OK
Check 10 Combined Bearing 95.7 >= 54.2kN 0.57 OK
Check 14 Tie Forces Col Web 236.2 >= 100.0kN 0.42 OK
Check 11-13 Tie Forces 751.1, 1041.9, 1924.4, 1435.7, 602.3 >= 375.0kN 0.62 OK
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6fw—> 6fw
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[e] [e] o
70 70
[e] [e] o
70 70
[e] [e] o
Beam L é‘gf’lﬁ?‘(’ggpclgsrzn751 Beam 2: 250x25T +300x25B+400x12W Pgl4
Plate: 10 x 100 x 360 mm dp. (Column: 203x203 UC 46[s275] Beamto Column Gab 10mm
With 5 No. 22 mm holes Fin-Plates S 275 W?tf?lo N)é) 55 r);m h(;?g p-(6kg)
For 20mm & Grade 8.8 Bolts. For 20 mm @ Grade 8.8 Bolts.
5050
2 ' | 20
f — — f
20 6fw— z z —<J-6fw 2
70 ol o 70
70 olll o 70
70 olll o 70
70 ol o 70
o 70
Beam 1: 53|3x210 UB 82[S275]
Beam to Column Gap 10 mm .
Plate: 10 x 100 x 430 mm dp. (3 kQ) g% t(2). gcl)l%(r%sGUa% 81%[5%17 o
With 6 No. 22 mm holes .
For 20 mm @ Grade 8.8 Bolts Plate:_10x 100 x 500 mm dp. (4 kg)
. - With 7 No. 22 mm holes
For 20 mm & Grade 8.8 Bolts.
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Beam to Column Fin-Plate
Beam to Column Fin-plate Connection to EC 3 (UK NAD)

Basic Data
User Defined Applied Forcesat Interface
Shear Forces Flange 1 = 200.0 kN, Web 1 = 200.0 kN
Flange 2=0.0 kN, Web 2 =0.0 kN
Tie Forces Flanges = 75.0 kN, Webs =75.0 kN
Designto EC 3: Part 1-8: 2005 Design of Joints

Basic Dimensions
Flange 1-430x100PFC [28] D=430.0, B=100.0, T=19.0, t=11.0, r=15.0, py=265
Flange 2-250x25T+300x25B+400x12WPg145.62 [ 28]
D=450.0, B=250.0, B,=300.0, T=25.0, t=12.0, py=265

Web 1-533x210UB82 [28] D=528.3, B=208.8, T=13.2, t=9.6, r=12.7, py=275

Web 2-610x178UB82 [28] D=598.6, B=177.9, T=12.8, t=10.0, r=12.7, py=275

Column -203x203UC46 [28] D=203.2, B=203.6, T=11.0, t=7.2, r=10.2, py=275

Bolts 20 mm @ in 22 mm holes Grade 8.8 Bolts

Plates S 275 All weld grades provided to suit minimum connected steel grade

Summary of Results (Unity Ratios)

Checksfor Flange Beam on Side 1

Check 1 Detailing Practice 1.00 1.00 OK
Check 2: Bolt Shear & Bearing 0.52, 0.46, 0.38 0.52 OK
Check 3: Sup.Beam Connect EImts. 0.44,0.37,0.47,0.17 0.47 OK
Check 4: Shear & Bending 0.25,0.23,0.18 0.25 OK
Check 8: Welds 1.191.19 1.19 Warning
Check 10: Supporting Member 0.16, 0.13 0.16 OK
Check 11: Structural integrity-Plate 0.23,0.24,0.24,0.4,0.3 0.40 OK
Check 12: Structural integrity-Beam 0.24,0.23,0.17,0.3 0.30 OK

Checksfor Flange Beam on Side 2

Checksfor Web Beam on Side 1

Check 1 Detailing Practice 1.00 1.00 OK
Check 2: Bolt Shear & Bearing 0.42,0.37,0.34 0.42 OK
Check 3: Sup.Beam Connect EImts. 0.37,0.31, 0.40, 0.12 0.40 OK
Check 4: Shear & Bending 0.23,0.22,0.13 0.23 OK
Check 8: Welds 1.191.19 119 Warning
Check 10: Supporting Member 0.20,0.14 0.20 OK
Check 11: Structural integrity-Plate 0.19, 0.20, 0.20, 0.3, 0.2 0.30 OK
Check 12: Structural integrity-Beam 0.19,0.21, 0.16, 0.3 0.30 OK

Checksfor Web Beam on Side 2
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DL DL 1] =y
A= o= 40
70], 70, 70
700, 70], 70
70, 70, 70
70, 700, 70
7 7
41 4.
B T 457x191 UB 67 [S275] o 2: 457x191 UB 67 [S275]
2No. 90x 90 x 10 L x 360 mm iColumn: 203x203 UC 46 [S 275]12'N0. 90 x 90 x 10 L x 360 mm (2x5kg
With 5900, 22 mm holesin webAngle Cleats S 275 ggVith 5 No. 22 mm holesin webs
and 22 mm holesin toes d 5No. 22 mm holesin toes
For 15 No. 20 mm @ Grade 4.8 Bolts. For 15 No. 20 mm @ Grade 4.8 Bolts.
Lo ] = Lo ] = D 9]
A= o= 40 40
70], 70, 70 70
70, 70, 70 70
70], 700, 70 70
7og L 705 L 70 70
Beam 1: 457x191 UB 67 [S275] Beam 2: 457x191 UB 67 [S275]
2No. 75x 75 x 8 L x 360 mm (2x3 kQ) 2No. 75x 75 x 8 L x 360 mm (2x3 kQ)
With 5 No. 22 mm holesin webs With 5 No. 22 mm holesin webs
and 5 No. 22 mm holesin toes and 5 No. 22 mm holesin toes
For 15 No. 20 mm @ Grade 4.8 Bolts. For 15 No. 20 mm @ Grade 4.8 Bolts.

Beam to Column Angle Cleat
Beam to Column Angle Cleat Connection to EC 3 (UK NAD)

Basic Data
User Defined Applied Forcesat Interface
Shear Forces Flange 1 = 200.0 kN, Flange 2 = 200.0 kN
Tie Forces 75.0kN
Design to EC 3: Part 1-8: 2005 Design of Joints
Basic Dimensions
Flange 1-457x191UB67 [28] D=453.4, B=189.9, T=12.7, t=8.5, r=10.2, py=275
Flange 2-457x191UB67 [28] D=453.4, B=189.9, T=12.7, t=8.5, r=10.2, py=275
Web 1-457x191UB67 [28] D=453.4, B=189.9, T=12.7, t=8.5, r=10.2, py=275
Web  2-457x191UB67 [28] D=453.4, B=189.9, T=12.7, t=8.5, r=10.2, py=275
Column -203x203UC46 [ 28] D=203.2, B=203.6, T=11.0, t=7.2, r=10.2, py=275
Bolts 20 mm @ in 22 mm holes Grade 4.8 Bolts
Plates S 275 All weld grades provided to suit minimum connected steel grade
Cleat Annotation (Web) - Area of Cleats adjacent to supported beam web (like afin-plate)

(Toe) - Areaof Cleats Perpendicular to supported beam web (like an end-plate)
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Summary of Results (Unity Ratios)
Checksfor FlangeBeams1 & 2

Checks 8 & 9 Bearing & Shear (Toes)  313.6, 313.6, 313.6, 1076.0, 912.4 >= 200.0kN 0.64 OK
Check 10 Shear (Toes) 707.3, 698.3 >= 100.0kN 0.14 OK
Tie checks 0.59, 0.41, 0.61, 0.52 0.61 OK
Check 2: Bolt Shear & Bearing (web)  0.63, 0.25, 0.49 0.63 OK
Check 3: Sup.Beam Connect EImts. (web)

0.22, 0.19, 0.25, 0.08 0.25 OK
Check 4: Shear & Bending (web) 0.31,0.29, 0.22 0.31 OK

Checksfor Web Beams1 & 2

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.



M aster Series Sales Team 3 castle street, Carrickfergus, Co. Antrim BT38 7BE

Ref.: 1472, C /757, Date: 04/08/2017

10002

1 Eaves Joint

7.5deg

12tk 8 fw

2500

Plates S 275
Beam 457x191 UB 67 [S275]
Haunch 457x191 UB 67 [S275]

Column 610x178 UB 92 [S275]
Top 20 above top flanae
Bot 400 below bottom flange

1 Eaves Joint

rries Sals

8080 90
B £20
oo :480:
ofo ofo ﬁégo
90
o o —
900
580
ofo ol o 74
S T7100_Lyg

End-Plate 940 x 210 x 20 mm (31 ka)
8 No. M20 Grade 8.8 Boltsin 22 mm holes
Haunch Stiff 8 mm with 6 FW
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g
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Apex Joint

6fw

12 deg

/

Plates S 275
Beam 457x191 UB 67 [S275]
Haunch 457x191 UB 67 [S275]

1200

Apex Joint

!
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O O
O O

ﬁ

80

4

90

510

90

90

80

Masoceris Sl

900

N

20

End-Plate 940 x 205 x 15 mm (23 ka)
10 No. M 20 Grade 8.8 Boltsin 22 mm holes
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End-Plated Splice

1ris Sales
90
| 60
i 5 Ol O |«
113
i = O O |7
6 fw 80
a Q Q —¥ 453
80
i 5 OO |7
80
i 5 OO |7
80
' 20
— 8fw + 4 dp -
Plates S 275
Beam 457x191 UB 67 [S275] End-Plate 493 x 210 x 15 mm (12 ka)

10 No. M20 Grade 8.8 Boltsin 22 mm holes

End-Plated Splice
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Asymetrical Base-Plate

rries Sals

47+
7 7 17 406x178 UB 54 [S275]
ﬁé
H— O
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150 O O _
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150 A— O 150—1390 | —4 20 grout
150 O O
7; O s SuN S S 500
— W
/II/ /II/
600 [ ] I ] L
Base-Plate 600 x 390 x 30 mm (55 kg) = = = 7
With 7 No. 24 mm holes Washers 100 x 100 x 15 mm thick with 50 mm Void
For 20 mm Grade 8.8 Bolts. All Plates S 275

Reinfor cement 12 @ 200 mm cc each way. Cover 0 mm

Asymetrical Base-Plate
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Beam-Splice Outer Plates

i Sl
50 9 100 _ 90 50,
T 1 1 T
35, 3@70 , 110 3@70 35 Splice Plates
17 ’ ’ ’ 120
Top Flanae
1 No 600 x 210 x 20 mm (20 kg)
Web
2 No 380 x 375 x 8 mm (2x9 kqg)
F— Bottom Flanae
52 1 No 520 x 210 x 20 mm (17 kg)
y
O O O O ’ HSFG - Pt 2 Bolts (non-slip at service)
20 44 No. 20 mm @ Bolts
In 22 mm Holes
O O | o o +—
Beams 533x210 UB 101 [S275]
90 All Plates S 275
Beam 5mm
O o | o o +— >
Q0
O O O O A—
52
7;
s E
| | 120

I}

1
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/II/ /II/

A A
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Beam-Splice Outer Plates
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Column Splice with division Plate

rries Sals

Upper Column 203x203 UC 46 [S275]
Lower Column 254x254 UC 73 [S275]
External Flanae Plates

2/546 x 190 x 10 mm (2x8 kg)

External Packers

2/256 x 190 x 25 (aprox) mm (2x10 ka)
Welded to Flange with 6 mm FW (top & sit

6fw

Bearina Divider Plate
254 x 205 x 25 mm (10 kg)

Web Anadle Cleats
4/90 x 90 x 8 Ana x 150 mm (4x2 ka)
2 bolts per leg. 90 cc with 50 back mark

)

HSFG - Pt 2 Bolts (non-dlip at service)
32 No. 20 mm @ Bolts
In 22 mm Holes

8
I

2@90

All Plates S 275
Column Prepared for Direct Bearing

O

®
8
M)

—
40
L

J

Flange

*109 120 (flg.)

Column Splice with division Plate
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CHS Hollow Section Splice

1ris Sales
ﬁé
8 fw (ar)

is i

o 860

is §
660x20CH S [S275] —
End-Plate 860x15 mm (68 kg)
Plates S 275

12 No. M20 Grade 8.8 Boltsin 22 mm holes
On 760 mm PCD

CHSHollow Section Splice
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Beam to Beam Flexible End-Plate - with Asymetrical Plate Girders

90 , 123net |, |, 123net 90
ﬁé
l N | | | l N ! 35
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O O | —+
70
—<-6fw 6fw—H—
O O O | —+
70
O O |
70
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Riaght Beam: 356x171 UB 57 [S275]
Top Notch: 35x 123 mm la. net
J\ | | Plate: 10 x 150 x 290 mm dp. (3 kg)
| | With 8 No. 22 mm holes
For 20 mm @ Grade 8.8 Bolts.
Beam: 250x25T +160x20B+405x15W Pg121.87 [S275]

L eft Beam: 457x191 UB 82 [S275] End-Plates S275
Top Notch: 35x 123 mm la. net

Bot Notch: 50 x 123 mm la. net

Plate: 10 x 150 x 290 mm dp. (3 kg)

With 6 No. 22 mm holes

For 20 mm @ Grade 8.8 Bolts.

Beam to Beam Flexible End-Plate - with Asymetrical Plate Girders

rries Sals
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Beam to Beam Fin-Plate
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L eft: 457x152 UB 67 [S275] e
Too Notch: 35x 102 mm la. net Beam: 533x210 UB 82 [S275] Ridht: 457x191 UB 98 [S275]
Plate: 10 x 100 x 360 mm dp. (3 kg) Beamlto web gap 10 mm -Fl;loa[t)el'\loigr;é 1%%?(%%%%% Iéli.an(eit1 "
With 5 No. 22 mm holes Fin-Plates S 275 ate: .
For 20 mm & Grade 8.8 Bolts. With 8 No. 22 mm holes
For 20 mm @& Grade 8.8 Bolts.

Beam to Beam Fin-Plate
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Beam to Beam Angle Cleats
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L eft: 457x152 UB 67 [S275]

2No0.90x 90 x 10 L x 360 mm (2x5 kg)
With 5 No. 22 mm holesin webs

and 5 No. 22 mm holesin toes

For 15 No. 20 mm @ Grade 8.8 Bolts.

Beam to Beam Angle Cleats

Beam: 533x210 UB 82 [S275]
Beam to web aap 10 mm
Web to cleat aap 2 mm
Cleatsgrade: S275

rries Sals
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Beam to Column Flexible End-Plate
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Beam 1: 457x152 UB 67 [S275] Beam 2: 457x152 UB 67 [S275]
Plate: 10 x 150 x 455 mm dp. (5 k(Column: 203x203 UC 46[S275]  Plate: 10x 150 x 455 mm dp. (5 kg)
W|9012 No. 22 mm holes End-Plates S 275 \Vggh 12 No. 22 mm holes
F mm & Grade 8.8 Bolts. 0 mm @ Grade 8.8 Balts.
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Beam 1: 457x152 UB 67 [S275] Beam 2: 457x152 UB 67 [S275]
Plate: 10 x 150 x 455 mm dp. (5 kg) Plate: 10 x 150 x 455 mm dp. (5 kg)
With 12 No. 22 mm holes With 12 No. 22 mm holes
For 20 mm @ Grade 8.8 Bolts. For 20 mm @ Grade 8.8 Balts.
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Beam to Column Flexible End-Plate
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Beam to Column Fin-Plate
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Beam 1: 430x100 PFC [S275] Beam 2: 250x25T +300x25B+400x12W Pg145.
Beam to Column Gap 1Column: 203x203 UC 46 [S 275]i to Column Gap 10 mm
Plate: 10 x 100 x 360 MFjn-Plates S 275 Plate: 10 x 200 x 360 mm dp. (6 kg)
With 5 No. 22 mm holes With 10 No. 22 mm holes
For 20 mm @ Grade 8.8 Bolts. For 20 mm @ Grade 8.8 Balts.
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Beam 1: 533x210 UB 82[S275]
Beam to Column Gap 10 mm Beam 2: 610x178 UB 82 [S275]
Plate: 10 x 100 x 430 mm dp. (3 kg) Beam to Column Gap 10 mm
With 6 No. 22 mm holes Plate: 10 x 100 x 500 mm dp. (4 kg)
For 20 mm @ Grade 8.8 Bolts. With 7 No. 22 mm holes

For 20 mm @ Grade 8.8 Bolts.
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Beam to Column Fin-Plate
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Beam41+ 457x191 UB 67 [S275]

2 No. 901x 90 x 10 L x 360 mm (2XColymn: 203x203 UC 46 [S 275]

With 8 No. 22 mm holesin webs
and 50190 22 mm holesin toes Angle Cleats S 275
For 15“Nt2‘?0 mm @& Grade 4.8 Bolts.
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Beam 1: 457x191 UB 67 [S275]

2No. 75x 75 x 8 L x 360 mm (2x3 kQ)
With 5 No. 22 mm holesin webs

and 5 No. 22 mm holesin toes

For 15 No. 20 mm @ Grade 4.8 Bolts.
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Beam to Column Angle Cleat
51. 51e
o) o1~ 1~
40 40

70 70 70
70 70 70
70 70 70
70 70 70

Beam 2: 457x191 UB 67 [S275]

2No. 75x 75 x 8 L x 360 mm (2x3 k()
With 5 No. 22 mm holesin webs

and 5 No. 22 mm holesin toes

For 15 No. 20 mm @ Grade 4.8 Bolts.

4leam 2: 457x191 UB 67 [S275]

0.90x 90 x 10 L x 360 mm (2x5 kg)
ith 5 No. 22 mm holesin webs

90and 5 No. 22 mm holesin toes

r 15 No. 20 mm @ Grade 4.8 Bolts.
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Beam to Column Angle Cleat



