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BOLTED COVER PLATE SPLICE CONNECTION TO BS5950-1:2000
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Connection loads

Design moment

Axial force in the member (compression +ve)
Shear force in the member

Steel beam details

Beam section classification
Grade of steel section
Section bearing strength

General connection details
Grade of steel plate

Plate bearing strength

Bolt classification

Hole diameter

Bolt slip factor

Hole type factor

TEDDS calculation version 1.0.08
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M =50 kNm
N = 50 kN
V =50 kN

UC 203x203x46
S275
Pbs_s = 460 N/mm?

S$275
Pbs_p = 460 N/mm?2
M16 (Torqued General Grade HSFG)

Flange plate details — plates bolted to one side of each flange

Thickness of flange plates
Width of flange plates
Length of flange plates

Flange bolting details

Rows of flange bolts on each side of joint
Bolts per row

Total number of flange bolts each side of joint
Spacing between rows of bolts

Dh=18 mm
p=10.50
Ks=1.0

to =10 mm
bp =170 mm
lfp = 465 mm
N, r =3

Ny p = 2

Nfb = Np_r X Nip_p = 6

Si=90 mm
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Spacing between rows of bolts across joint Stc = 55 mm

Spacing at end of flange plates Ste =25 mm

Lateral spacing between central bolts Sfic =120 mm

Lateral spacing at edge of flange plates Sfe = 25 mm

Web plate details - plates bolted to both sides of the web

Thickness of web plates twp = 10 mm

Width of web plates bwp = 465 mm

Length of web plates

Web bolting details

Rows of web bolts

Bolts per row each side of joint

Total number of web bolts each side of joint
Spacing between rows of bolts

Spacing at end of web plates

Lateral spacing between bolts

Lateral spacing between central bolts
Lateral spacing at edge of web plates

lwp =150 mm

Nwb r = 2

Nwb_p = 3

Nwb = Nwb_r X Nwb_p = 6
Sw =100 mm

Swe =25 mm

Sw =90 mm

Swic = 55 mm

Swie =25 mm

Step 1 - Distribution of forces in member flanges

Forces in member tension flange
Forces in member compression flange
Force in the flange

T=[M/(Do-Tu)] -N/2=235kN
C=[M/(Dyb-To)]+N/2=285kN
Fi = max(T, C) = 285 kN

Step 2 - Calculate distribution of forces in member flanges

Check area of flange

Design strength of section

Minimum required effective flange area
Effective net area coefficient

Effective flange area

Check area of flange plates

Design strength of plates

Minimum required effective flange plate area
Effective flange plate area

Step 3 - Design of flange bolts

Slip resistance of the bolt per interface
Bearing capacity of the bolt in the flange
Bearing capacity of the bolt in the plate
Average flange bolt end distance

Bearing capacity limit of the bolt in the plate
Bolt capacity

Number of bolts required

Number of bolts provided

pys = 275 N/mm?
Fe/ Pys = 1037 mm?
Ke=1.2

Aet = min(Ke x [Bo — (Nfo_p x Dn)] x Tp, By x Tp) = 2212 mm?

PASS - Effective flange area is adequate

Pye = 275 N/mm?
Fi/ pyp = 1037 mm?

Aep = min(Ke x [brp — (Nfo_p x Dn)] x trp, brp x tip) = 1608 mm?

PASS - Effective flange plate area is adequate

S =1.1x Ksx p x P, =50.7 kN
Pbogs=1.5xd x Tp x pps s = 121.4 kN

Pog p = 1.5 x d x tip x pos.p = 110.4 kN

Ste ave = Ste + (No_r-1) x St/ 2 =115 mm
Pbg_p_iim = 0.5 x Ste_ave x tp X Pos_p = 264.5 kN
Ps = min(Smw, Pbg_s, Pbg_p, Pbg_p_iim) = 50.7 kN
Nfb req = Ff/ Ps = 5.6

N = 6

PASS - Flange plate bolting is adequate
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Step 4 - Design of web plates and bolts
Check web plate in shear
Shear force in web plates V =50 kN

Gross shear area
Net shear area (allowing for bolt holes)
Net shear area limit

Gross shear capacity of web plates
Length of block shear face

Length of block tension face

Block shear coefficient

Block shear capacity of web plates
Shear capacity of web plates

Check web plate in bending
Second moment of area of web plate

Distance from joint to centroid of bolt group
Moment in web plate

Moment capacity of web plates

Check web plate bolts

Moment of inertia of bolt group

Force on bolt due to direct shear
Vertical force on bolt due to moment
Horizontal force on bolt due to moment
Resultant bolt load

Angle of the resultant bolt load
Minimum edge distance

Edge distance factor for web plate bearing
Slip resistance of the bolt per interface
Bearing capacity of the bolt in the web
Bearing capacity of the bolt in the plate
Bolt capacity

Connection summary
Beam classification
Bolt classification
Flange plates

Flange bolting

Web plates

Web bolting

UC 203x203x46

M16 (Torqued General Grade HSFG)

465 mm x 170 mm x 10 mm to the outside of each flange

12 No. total per flange - 3 No. rows of 2 No. bolts on each side of the joint
150 mm x 465 mm x 10 mm on each side of the web

12 No. total - 2 No. rows of 3 No. bolts on each side of the joint

Ay = Nwp % lwp X twp = 3000 mm?
Ay_net = Nwp X (lwp — Nwb_r x Dn) x twp = 2280 mm?
0.85 x Ay / Ke = 2125 mm?
Av_net >= 0.85 x Ay / Ke - Bolt holes may be ignored in the shear area
Pv_gross = 0.6 x Ay x pyp = 495 kN
Lv = Swe + (Nwb_r- 1) x Sy =125 mm
L= Swie + (Nwb_p - 1) x Swi =205 mm
k = if(nw_p>1,2.5,0.5)=2.5
Pv_block = 0.6 x pyp x twp x Nwp x [Lv + Ke x (Lt - k x Dn)] = 1046 kN
pv = Min(Pv_gross, Pv_block) = 495 kN
PASS - Effective web plate area is adequate in shear

I'= (twp x lwp> / 12) = (Nwb_r x twp x Dn/ 12) — (twp x Dn x K x Sy?)
I =1902780 mm*
a=[((Nwo_p—1) x Sw) + Swic] /2 =117 mm
Mwp =V x a =5.9 kNm
Mcap = Pyp X Nwp x | / (lwp / 2) = 14.0 kKNm
PASS - Effective web plate area is adequate in bending

log = 47400 mm?
Fv=V /nw = 8.3 kN
Frv = Mup x X/ Ibg = 11.2 kN
Fmh = Mwp x y / log = 6.2 kN
Fr = V((Fv+ Fmv)? + Fmn?) = 20.5 kN
0 = atan(Fmn / (Fv + Fmv)) = 17.6 deg
er = min(Swe / cos(0), Swe / cos(90 - 6)) = 26 mm
Kedge = min(er/ (3 x d), 1) = 0.5
S =1.1x Ksx px P, =50.7 kN
Pbgs=1.5xd x to x pps.s = 79.5 kN
Pug p = 1.5 x Kedge x d x twp X Nwp X pos_p = 120.7 kKN
Ps = min(nwp x S, Pbg_s, Pbg_p) = 79.5 kN
PASS - Web plate bolting is adequate




