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L(cm) 380 155 300 300 300 300 150 220 360
end N N Lo o o N N . )
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specimen wwl ww3 ww4 wwW5 ww6
section W10X15 W5X15.5 W8X15 W6X9 W6X20
KL/r 117 74 108 105 63
A(cm2) 28.45 30.4 28.6 17.3 379
h(cm) 25.4 12.7 20.6 15 15.75
bf (cm) 10.2 12.7 10.2 10 153
tf (cm) 0.68 0.91 0.8 0.55 0.93
tw(cm) 0.58 0.61 0.62 0.43 0.66
L(cm) 360 360 360 360 360
bf/tf 7.5 7.0 6.4 9.1 8.2
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section w6x20 w5x15.5 w6x9 w8x15 wl0x15
kl/r 63 74 105 108 117
b/2tf 8.2 11.5 9.2 6.4 7.4
end condition fixed-fixed fixed-fixed fixed-fixed fixed-fixed fixed-fixed
Py(KN) 1175.9 852.6 572.7 828.3 883.4
Per-exp(KN) 1034.4 809.7 3492 554.7 551.9
Acmax(mm) -67.6 -65.2 -65.6 -71.7 -67
Atmax(mm) 45.8 44.8 44.7 45.4 37.7
(Acmax/Ac)exp 13.75 13.16 18.03 20.52 192
(Acmax/Ay)exp 12.1 12.5 11 13.75 12
(Atmax/Ay)exp 82 8.6 7.5 87 6.75
(Acmax/Ac)fema356 8 8 8 8 8
(Atmax/Ay)fema356 10 10 10 10 10
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Table 5-7. Modeling Parameters and Acceptance Criteria for Nonli Procedur Structural Steel
Components— Axial Actions
——
Modeling Parameters Acceptance Criteriaé
Residual Plastic Deformation
Plastic Deformation Ratio Primary Secondary
(Component/Action a b c 10 LS cp LS Ccp
Braces in Compression (except EBF braces)
a. Slender
LU 4.2VE/F,
-
1. W, I, 2L In-Plane-, 2C In-Plane 054, 104, 0.3 0.254, 64, 84, BA, 104
2. 2L Out-of-Plane , 2C Out-of-Plane 0.54, 94, 0.3 0.254, 54, TA, 74, 94,
3. HSS, Pipes, Tubes 0.54, 94, 0.3 0254, A, 7A, 78, 94,
b. Stocky
M < 21ViFF,
r
1. W, I, 2L In-Plane , 2C In-Plane 14, 8A, 0.5 0.254, 54, 74, 74, 84,
2. 2L Out-of-Plane , 2C Out-of-Plane 1A, 74, 05 0.254, 47, 64, 64, TA,
3. HSS, Pipes, Tubes 1A, 74, 0.5 0.254, 4A, 64, 64, 74,
¢. Intermediate Linear interpolation between the values for slender and stocky braces (after
application of all applicable modifiers) shall be used.
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Mode or Mechanism B Value Notes on the Application
Tensile Yield Not Required P, = A F, controls for tensile failure modes.
. q Y Y
Primary Yield ~ of Brace
Mechanisms P, = A F, controls for compressive modes. Expressions that

Brace Buckling Not Required

include effect of connection properties on K-factor are needed

Yield of Gusset Plate Approx. 0.9

Yield of Framing

Requires accurate estimate of brace end moment and connection

Secondary_ Yield Elements Approx, 0.85 stiffness. Requires additional work.

Mechanisms
Gusset Plate Buck- A i B times Modified Thornton Capacity > P, Modified Thomton
; pprox.0.83 : .
ling model provides reasonably accurate estimate.
Net Section of Brace Approx. 0.8 ]I;raciure conservatively estimated and expected with very slender

races.

More Ductile Excessive Deforma- .

Failure Modes tion of Brace Approx. 0.8 Controlled by AISC SCBF slenderness limits.
Block Shear and Resistance estimates are conservative and failure mode is relatively

" Approx. 0.8 ;

Bolt Bearing ductile.
Fracture or Tearing Less than 0.8 Existing SCBF design limits theoretically control,
of Brace
Gusset Weld Frac- Less than 0.75 Weld fracture occurs at low stress levels with poor welds. Quality
ture '~ of weld and weld process must be controlled.

More Brittle

Failure Modes  Net Section Frac- 1 ocrtain but

Poor resistance estimate after brace buckling for slender braces.
Significantly smaller for slender braces. May require different
models for rectangular and tapered gusset plates. Work required
here.

probably
ture of Gusset Plate less that 0.7
Bolt Shear Less than 0.8

Bolt resistance conservatively estimated but consequences severe.
Existing models may be appropriate.

! Roeder, C., Lehman, D., and Yoo, J. H. (2005).
Steel Struct., 5_2_, 141-153.

“Improved design of steel frame connections.
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