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1.0 INPUT

1.1 Column

Type Type = Standard

Section Section= UC 203x203x46

Depth D =203.2 mm

Width B = 203.6 mm

Flange Thickness T =11 mm

Web Thickness t =7.2mm

100

1.1.1 Weld e— 1"

Column - Base Plate Weld Size s =4 mm I [
1.2 Base Plate & Bolts O O

125

1.2.1 Base Plate

Depth Dy = 250 mm O O

Width Byl =250 mm | L

Thickness tol =10 mm

. Column : UC 203x203x46

1.2.2 Holding Down Bolts Ease Plate - 250x250%10

Bolt Size d =20 mm

Number of Bolts Ny = 4 Nos

Gauge Sg =100 mm

Bolt Spacing Sh =125 mm

Edge Distance ey =75 mm
1.3 Bolt Anchorage

Bolt Type Bolt with Plates

Embedment Ep = 360 mm

Width of Square Plate b, = 80 mm

Thickness 1, =12 mm
1.4 Design Loads

Design Axial Force A. = 300 kN

Design Shear Force Fsy = 50 kN
1.5 Steel Grade

Column Steel Grade fyc =S275

Base Plate Steel Grade fub =$§275


https://www.ecplusdesign.com/

Anchor Plate Steel Grade
1.6 Bolt Property

Bolt Grade fy
Bolt Pull Out Based on Concrete in

1.7 Concrete Property

Characteristic Strength of Concrete  fg,
Tensile Strength of Concrete fs
Coefficient of Friction V]
Electrode Classification EC

2.0 OUTPUT

2.1 Base Plate Area

Provided Area of Base Plate

Required Area of Base Plate
2.2 Base plate thickness
Required Thickness of Base Plate
2.3 Weld

Weld Length

Design Strength of Weld
Capacity of Weld

2.4 Holding Down Bolts

Force Acting per Bolt
Tensile Area of Bolt
Tensile Strength of Bolt

Tension Capacity of Bolts

2.5 Anchor Plates

2.5.1 Plate Bearing

Force Acting per Anchor Plate

Bolt Hole Diameter in Anchor Plate
Anchor Plate Bearing Area

Bearing Capacity of Plate

2.5.2 Plate Bending

Bearing Pressure on Anchor Plate
Width of Bolt Head

Ref: BS 5950

=§275

= 4.6

= Tension

= 25 N/mm?

= 1.15 N/mm?

=0.3

=35

A, = By * Dy =62500 mm?

Ageqd = abs(A.) /0.6 * f., = 20000 mm?

tReqd = 3mm

lwew = (2*(B+(2*T)+(2*(B-1))+(2*(D-(2*T)))
= 1206.4 mm

Pw = 220 N/mm?

Pweld = hwew * Pw * (0.7 * s) =743.14 kN

Fp = 0 kN

A = 245 mm?

Py = 400 N/mm?

Py = 0.6 * P, * 0.875 * A, = 51.45 kN

Fa = 0 kN

dy = 22 mm

A, = (b,%-((n/4)*dy?)) = 6019.87 mm?

P, = 0.6 *f., * A, =90.3 kN

f, = F,/ A, =0N/mm?

30 mm



Maximum Cantilever Length
Bending Moment in Plate
Design Anchor Plate Strength
Bending Capacity of Plate

2.6 Holding Down Bolt Anchorage

Effective Concrete Plan Area

Angle from Anchor Plate Corner to Edge
of the Overlap
Approximate Area of Overlap per Half

Effective Tensile Area

Total Pullout Capacity of Tension Bolts
2.7 Weld

Design Strength of Weld
2.8 Flange

Design Column Strength
Column Area

Tension Capacity of Flange
Force in Tension Flange
Flange Weld Design Force
Weld Force per mm
Capacity of Weld

2.9 Web

Weld Force per mm due to Shear Force
Longitudinal Capacity of Weld

Tension Force in Web

Weld Force due to Tension

Transverse Capacity of Weld
2.10 Shear Capacity

Frictional Resistance
Individual Bolt Shear Capacity
Design Base Plate Strength
Plate Bearing

Concrete Shear Capacity
Total Shear Capacity

2.11 Compression capacity

Maximum Outstand

Compression Capacity

3
1]

Aplaneff =

Alap =

Atef-f =
PpuII =

Pw =

fWW -

pWW -

fwwt =

Pwwt =

(by/2)*(2)%° - (dpp / 2) = 41.56 mm
fy * Imc? /2 =0Nm/mm

275 N/mm?

Pyap * ta/ 4 =9.9 Nm/mm

(sg * ((Np/2) - 1) + by) + (b, + (2 * Ep)) + (m * E?)
+(2* by * Ep) - (Np / 2) * by?) = 555950.06 mm?
cos™ ((Dp - (2 * &) - by) / (2 * Ep) = 1.54 deg

Ey2 * (a - (sina * cosa)) + ((((Np / 2) - 1) * sg) + by)
* (Ep - ((Dpi - (2 * &) - by) / 2)) = 241876.13 mm?
Apjaneft - Aap = 314073.93 mm?

2 * £, * A = 722.37 kN

220 N/mm?

275 N/mm?
(2*B*T)+((D-2.0*T)*t)=5783.84 mm?
B*T*p,=615.89 kN
M/(D-T)-A.*(B*T)/A=-116.17 kN
min(F¢, max(Fg, O kN)) = 0 kN
Fi/(2*B-t)=0kN/mm

0.77 kN/mm

Fo/(2*(D-(2*T)))=0.14 kN/mm
0.62 kN/mm

67.67 kN

Faw / (2% (D - (2 *T))) = 0.19 kN/mm
0.77 kN/mm

Ac* w=90kN

(t/4.0) * (d *d) * (fyp, / (3) ®°) = 72.55 kN
275 N/mm?

(d * t, * pyp) = 55 kN

(0.4 *f,, *0.5*Ep *d) =36 kN

min(Ve, Ppe, Vg) * N + Pyc = 234 kN

to /(3.0 % 0.6 * foy / pyp)®> = 24.72 mm
647.12 kN



3.0 SUMMARY

Description Required Actual Status

Base Plate

Base Plate Area (mm?) AReqd >= 20000 A, = 62500 PASS

Base Plate Thickness (mm) treqd >=3 tol =10 PASS
Bolt

Shear Capacity of Plate Bearing (kN) Fp >=0 Ppe =55 PASS

Shear Capacity of Bolt (kN) Fp >=0 Vyq =72.55 PASS

Shear Capacity of Concrete Bearing (kN) Fp >=0 Ve =36 PASS
Bolt System

Pullout (kN) Fy >=0 Poul =722.37 PASS

Shear Capacity (kN) Fov >=50 Ps. =234 PASS
IAnchor Plate

Bearing Force (kN) Fa >=0 Ps =90.3 PASS

Bending Moment (Nm/mm) my >=0 Mg =99 PASS
Weld

Weld Force(kN) Fsv >=50 Pweld =743.14 PASS

Weld Force in Flange (kN/mm) frw >=0 Pfw =0.77 PASS

Weld Force in Web due to Shear (kN/mm) | fuw >=0.14 Pww =0.62 PASS

Weld Force in Web due to Tension (kN/mm)| fywt >=0.19 Pwwt =0.77 PASS
Load Capacity

Compression Capacity (kN) | Ac >=300 Cc =647.12 PASS




