
Weldgroup Verification

This following document compares WeldGroup analysis results with the tabulated method provided in AISC.  
Tables 8-4 through 8-11 employ the instantaneous center of rotation method in accordance with AISC 
Specification Section J2.4 for the weld patterns and eccentric conditions indicated and inclined loads at 0°, 
15°, 30°, 45°, 60°, and 75°. The tabulated non-dimensional coefficient, C, represents the effective strength 
of the weld group in resisting the eccentric shear force.

φR n  = CC 1 Dl 

where
C = tabular value
C1 = electrode coefficient from Table 8-3
D = number of sixteenths-of-an-inch in the weld size
l = length of the reference weld, in
φ = 0.75

Example 1

C-shaped weld group with dimensions l = 10 inches, kl = 5 inches, and fillet weld size w = 1/4 inch. Electrode 
strength FEXX = 70 ksi.  The in-plane resultant force P =  45 kips is applied concentrically (at C.G. of weld 
group) with an anlge of 60°.  Find available strength of connection.

a) Using WeldGroup spreadsheet φRn = 140.47 kips
b) Using AISC table 8-8
φ = 0.75   C(k=0.5, a=0) = 4.76   C1 = 1.0   D = 4   l = 10 in  
φRn = φCC1Dl = 0.75(4.76)1.0(4)10 = 142.80 kips
c) WeldGroup Deviation = (142.8-140.47)/142.8 = 1.63%

Example 2

C-shaped weld group with dimensions l = 10 inches, kl = 12 inches, and fillet weld size w = 1/4 inch. Electrode 
strength FEXX = 90 ksi.  The in-plane resultant force P =  100 kips is inclined 60° and applied with eccentricity 
ex = al = 14 inch.  Find available strength of connection.

a) Using WeldGroup spreadsheet φRn = 154.54 kips
b) Using AISC table 8-8

f = 0.75   C(k=1.2, a=1.4) = 4.42   C1 = 1.16   D = 4   l = 10 in  
φRn = φCC1Dl = 0.75(4.42)1.16(4)10 = 153.82 kips
c) WeldGroup Deviation = (153.82-154.54)/153.82 = -0.47%

E l  



Example 3

C-shaped weld group with dimensions l = 10 inches, kl = 4 inches, and fillet weld size w = 1/4 inch. Electrode 
strength FEXX = 70 ksi.  The in-plane resultant force P =  100 kips is inclined 60° and applied with 
eccentricity ex = al = 3 inch.  Find available strength of connection.

a) Using WeldGroup spreadsheet φRn = 109.45 kips
b) Using AISC table 8-8
φ = 0.75   C(k=0.4, a=0.3) = 3.63   C1 = 1.0   D = 4   l = 10 in  
φRn = φCC1Dl = 0.75(3.63)1.0(4)10 = 108.9 kips
c) WeldGroup Deviation = (108.9-109.45)/108.9 = -0.51%
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ECCENTRICALLY LOADED WELD GROUP ANALYSIS

Measurement Units: US
Fillet weld size, w = 0.25 in

Electrode nominal strength, FEXX = 70 ksi
Adjusted for higher-strength electrode, φ1FEXX = 70 ksi

Weld shear capacity per unit length 
φRn = 0.75(0.6)φ1FEXX0.707w = 5.568 kip/in

Weld Group Geometry
Weld Node 1 Node 2
No. X1 (in) Y1 (in) X2 (in) Y2 (in)

1 5 5 0 5
2 0 5 0 -5
3 0 -5 5 -5

Weld Group Properties
Total  Length = 20 in Center of Gravity (C.G.) Instantaneous Center (IC)

Moment Ix = 333.3 in^4 XC = 1.25 in XIC = 1.5829 in
Inertia Iy = 52.08 in^4 YC = 0 in YIC = -0.179 in

Concentrated In-Plane Loads Out-of-Plane Loads
Location Angle Value

X (in) Y (in) β (deg) P (kip) Pz = 0 kip     (positive for tension)
1.25 0 -120 100 Mx = 0 kip-in (top fibers in tension)

My = 0 kip-in (left fibers in tension)

In-Plane Force Resultants
Total force Pu = 100 kip

Px = Σ Pcos(βi) = -50 kip
Py = Σ Psin(βi) = -86.6 kip

β = -120 deg
Moment about C.G. , MC = 0 kip-in

Eccentricity e = MC/Pu = 0 in
In-plane Moment Xp = Xc+ e*sin(β) = 1.25 in

Mz = 0 kip-in Yp = Yc-e*cos(β) = 0 in

Analysis Results

1.  Shear Capacity under in-Plane loads only

LRFD method: φP = 140.47 kip  ≥ 100 OK Analysis Status
Elastic method: φP = 111.35 kip  ≥ 100 OK Solved !
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ECCENTRICALLY LOADED WELD GROUP ANALYSIS

Measurement Units: US
Fillet weld size, w = 0.25 in

Electrode nominal strength, FEXX = 90 ksi
Adjusted for higher-strength electrode, φ1FEXX = 81 ksi

Weld shear capacity per unit length 
φRn = 0.75(0.6)φ1FEXX0.707w = 6.443 kip/in

Weld Group Geometry
Weld Node 1 Node 2
No. X1 (in) Y1 (in) X2 (in) Y2 (in)

1 12 5 0 5
2 0 5 0 -5
3 0 -5 12 -5

Weld Group Properties
Total  Length = 34 in Center of Gravity (C.G.) Instantaneous Center (IC)

Moment Ix = 683.3 in^4 XC = 4.2353 in XIC = 1.7772 in
Inertia Iy = 542.1 in^4 YC = 0 in YIC = 4.7421 in

Concentrated In-Plane Loads Out-of-Plane Loads
Location Angle Value

X (in) Y (in) β (deg) P (kip) Pz = 0 kip     (positive for tension)
18.235 0 -150 100 Mx = 0 kip-in (top fibers in tension)

My = 0 kip-in (left fibers in tension)

In-Plane Force Resultants
Total force Pu = 100 kip

Px = Σ Pcos(βi) = -86.6 kip
Py = Σ Psin(βi) = -50 kip

β = -150 deg
Moment about C.G. , MC = -700 kip-in

Eccentricity e = MC/Pu = -7 in
In-plane Moment Xp = Xc+ e*sin(β) = 7.7353 in

Mz = 0 kip-in Yp = Yc-e*cos(β) = -6.062 in

Analysis Results

1.  Shear Capacity under in-Plane loads only

LRFD method: φP = 154.54 kip  ≥ 100 OK Analysis Status
Elastic method: φP = 80.48 kip  < 100 N.G. Solved !
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ECCENTRICALLY LOADED WELD GROUP ANALYSIS

Measurement Units: US
Fillet weld size, w = 0.25 in

Electrode nominal strength, FEXX = 70 ksi
Adjusted for higher-strength electrode, φ1FEXX = 70 ksi

Weld shear capacity per unit length 
φRn = 0.75(0.6)φ1FEXX0.707w = 5.568 kip/in

Weld Group Geometry
Weld Node 1 Node 2
No. X1 (in) Y1 (in) X2 (in) Y2 (in)

1 4 5 0 5
2 0 5 0 -5
3 0 -5 4 -5

Weld Group Properties
Total  Length = 18 in Center of Gravity (C.G.) Instantaneous Center (IC)

Moment Ix = 283.3 in^4 XC = 0.8889 in XIC = -1.252 in
Inertia Iy = 28.44 in^4 YC = 0 in YIC = 5.4159 in

Concentrated In-Plane Loads Out-of-Plane Loads
Location Angle Value

X (in) Y (in) β (deg) P (kip) Pz = 0 kip     (positive for tension)
3.8889 0 -150 100 Mx = 0 kip-in (top fibers in tension)

My = 0 kip-in (left fibers in tension)

In-Plane Force Resultants
Total force Pu = 100 kip

Px = Σ Pcos(βi) = -86.6 kip
Py = Σ Psin(βi) = -50 kip

β = -150 deg
Moment about C.G. , MC = -150 kip-in

Eccentricity e = MC/Pu = -1.5 in
In-plane Moment Xp = Xc+ e*sin(β) = 1.6389 in

Mz = 0 kip-in Yp = Yc-e*cos(β) = -1.299 in

Analysis Results

1.  Shear Capacity under in-Plane loads only

LRFD method: φP = 109.45 kip  ≥ 100 OK Analysis Status
Elastic method: φP = 66.38 kip  < 100 N.G. Solved !
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