REFERENCES CALCULATIONS RESULTS

< SkyCiv

Input Summary

Input Description Value
By F%ﬁe/d Strength of Steel Plate 250 MPa
Fu Flbltimate Strength of Steel Plate SooiRlEe

d d Hole Diameter 20 mm
dpi" d';’ii'r: Diameter Zolnn
t 1:pPIat'e Thickness 20mm
a, ap ) ) 100 mm

Horizontal Edge Distance (Perpendicular to Load)

€p e‘:/ertfcal Edge Distance (Parallel to Load) 50 mm
T N et size Bl
P PServfce Load 14 kN
b leistance of Hole Center from Top (i.e. from Welded Edge) 100 mm
inp iI"I\elaximum Angle of Load, in Plate 30°

OUtp Ol;;;ximum Angle of Load, out-of-Plane 10°

Typical Lift Lug Detail
6
: p
100
. 220
60 50

Design Calculations

Position of Hole from the Plate Bottom

d 20
y2:6p+§:50+7

Y2 = 60mm

Total Width of the Plate
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w=d+2 x a, =20+ 2 x 100

w = 220mm
Geometric Check
t, > Min(0.25 % d,13) = oK
a, >d/2= oK
e, >0.67+d= OK

Design Check for Lug Plate

Tensile Ultimate Rupture Resistance

Eq.D5-1,AISC 360-16
_ 2xa, xt, xF,  2x100 x 20 x 360

Pu= 1000 - 1000
P, = 1440kN
Utilization ratio
5P  5x14

URp, = —— = —— =0.049
Pu P, 1440.000 UTILITY:
0.049

Tensile Yield Resistance

a.pp = min(ay, ep, tp,d)
ae s =min(100,37.5, 80, 16)

acpr = 16.000mm

Eq.D2-1,AISC 360-16

2xaeff xt, x F,
- ffxty yX0.45:2><16><20><250X0.45
1000 1000

P, =T2kN

Utilization ratio
1.5+ P - 1.5%14

URp, = ——2= _ =0.292
"B, 72.000 UTILITY:
0.292

Bearing Resistance

Eq.J3-6a,AISC 360-16

P _ phisy x Fy x dpin x t, 0.9 x 250 x 16 x 20
b= 1000 - 1000

P, =T72kN

Utilization ratio
1.5xP 15x14

URp, = = =0.292
"»=h, 72.000 UTILITY:
0.292

Shear Resistance

Eq.J4-2,AISC 360-16
_ 2x04xF, xe Xty 2x0.4x250 x50 x 20

F= 1000 N 1000

P, = 200kN
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Utilization ratio

Eq.J3-6¢,AISC 360-16

Utilization ratio

1.5xP 1.5x14

Ukr = —5—= 350.000

=0.105

Pin Tear-out Resistance

125 x phis, x F, x (e,)" xt,  1.25 x 0.9 x 250 x (50)” x 20
L (d x 1000) B (20 x 1000)

P, =703.125kN

URp; =

P, 703125

UTILITY:
0.105

UTILITY:
0.03

Design Check for Weld Resistance (E49XX Electrode)

Combined Actions: Tension + Bending

i » +tam(?’f0 xout,,) X Y1 ><p7 14 tan(ﬁxlO)xlOOxp

+
t 2 2 220 + 2 2 2
R T D )

f=0.084kN/mm

tan(% x z‘np) Xy x P tan(% x 30) % 100 x 14

h=1+ ——— = 0.084+ -
(thﬁ%) (220x20+“”7))

f1 =0.123kN /mm
In-Plane Shear
o in, - x 30
fo=p x tan 1807 P ) 14 xtan| —10 "
2% (w+tp)) (2 x (220 + 20))
f2 =0.015kN /mm

Out-of-Plane Shear

L X out, - x $ou20
fa=pxtan| =27 ) 14 xtan| 20—
@x (wt1t)) @ x (220 1+ )

f3 = 0.005kN/mm

Resultant

re = /()P + (52 + (f3)* = /(0.123)° + (0.015)° + (0.005)?

re = 0.124kN/mm
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Eq.J2,AISC 360-16

Utilization ratio

Weld Resistance

e 0.22 x ws  0.22 x 6
ov2 2
fu=0.933kN/mm
LEX 5% 0.124
UR, = 7.~ 0933 =0.665

UTILITY:
0.665

Design Check for Lug Base Resistance

Combined Actions: Tension + Bending

» p X tan(%o X outp> X Y1 14

px tan(ﬁ X 10) % 100

= - T @0x20)

(w x tp) (wx(tp)z)
6

wx (t,)?
6

f=0.02MPa
px tan(% X inp> X Y1 14 x tan(i X 30) x 100
fi=rf+ x 1000 = 0.02 + x 1000
(M) (20><(220)2)
6
f1 =5.03MPa
Utilization ratio
URp, = 221 _ 525080 or
Fu 360 UTILITY:
Capacity Summary
Symbol Description Capacity
Py Tensile Ultimate Resistance of Lug Plate 1440.000kN
Py Tensile Yield Resistance of Lug Plate 72.000kN
Py Bearing Resistance of Lug Plate 72.000kN
P, Shear Resistance of Lug Plate 200.000kN
Pt Pin Tear-out Resistance 703.125kN
Weld Weld Resistance 0.933kN/mm
Fy Lug Base Resistance 5.030MPa
Ratio Summary
Symbol Description Ratio
URpy Tensile Ultimate Resistance of Lug Plate 0.049
URpy Tensile Yield Resistance of Lug Plate 0.292
URpp Bearing Resistance of Lug Plate 0.292
URp,, Shear Resistance of Lug Plate 0.105
URp¢ Pin Tear-out Resistance 0.030
URy, Weld Resistance 0.665
URgy Lug Base Resistance 0.070

Results Summary
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Result Name Results
Tensile Ultimate Utility, URp,, 0.05
Tensile Yield Utility, URp, 0.29
Bearing Utility, URpy, 0.29
Shear Utility, URp,, 0.10
PinTear-out Utility, URp¢ 0.03
Weld Utility, URyelg 0.67
Lug Base Utility, URg, 0.07
Tensile Ultimate Capacity 1440.00
Tensile Yield Capacity 72.00
Bearing Capacity 72.00
Shear Capacity 200.00
PinTear-out Capacity 703.13
Weld Capacity 0.93
Lug Base Capacity 5.03

About this Calculator

Calculator Name: Lifting Lug Capacity Calculator

Description: This tool allows you to calculate the capacities of a Lifting Lug
based on its length, width & height. The capacities calculated include maximum
tension capacity, maximum bearing capacity, maximum shear capacity,
maximum pin tear-out capacity and weld capacity. This tool is based on the
American Institute of Steel Construction (AISC) code.
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