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3.5.3.10 General Sections and Section Designer Sections

For General sections and Section Designer sections. the nominal major and
minor direction bending strengths are assumed as:

3-64  Calculation of Nominal Strengths

Chapter 3 - Design using ANSI/AISC 360-05

M,= M= SF,.

The program does not check any lateral-torsional buckling. flange local buck-
ling, web local buckling, or tension flange yielding. The program assumptions
may not be conservative. The user is expected to calculate the capacity and
overwrite it.
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ttem Description

£ ok ?ﬁﬁrﬁgansm on this
Design Code n@m‘ selected code.
Multi-Response Case Design Stepby-Step - Al
Framing Type Moment Frame
Lateral Factor 1333333
Consider Deflection?
DL Limit, L/
Super DL=LL Limit, L/
Live Load Limit, L/
Total Limit, L/
Total-Camber Limit, L/
Pattem Live Load Factor
Demand/Capacity Ratio Limit
Max Mumber of Auto terations

Explanatien of Color Coding for Values
Blue: Default Value

Black: Nota Default Value
Set To Default Values Reset To Previous Values

[ aitems | [ selectedtiems | [ antems | [ seleceatems | Red: Value that has changed during

the current session
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ltem Description

Allowable bending stress in major
axis bending. Specifying 0 means
Met Area to Total Area Ratio 1 the value is program determined.

Live Load Reduction Factor 0.9991 ) ) )
For symmetrical sections major
Unbraced Length Ratio (Major) 0.570765 kending is bending about the local 3-
N N axiz. For unsymmetrical sections
Unbraced Length Ratio (Minor) 0.970769 (.g., angles) major bending is the
Effective Length Factor (K Major) 1 bending about the section principal
axis with the larger moment of inertia.
Effective Length Factor (K Minor) 1
Moment Coefficient (Cm Major) 0.85
Moment Coefficient (Cm Minaor) 0.85
Bending Coefficient (Cb)
Yield stress, Fy, kgf/mm?
Compressive Stress, Fa, kgf/mm*
Tensile Stress, R, kgf/mm?
Major Bending Stress, Fb3, kgf/mm?
Minor Bending Stress, Fb2, kgf/mm?
Major Shear Stress, Fv2, kgf/mm?
Minor Shear Stress, Fv3, kaf/mm?

Demand/Capacity Ratio Limit - e All selected items are program
e | determined

Some selected items are user
Set To Default Values Reset To Previous Values defined

ltem Value

of Color Coding for Values

[ All tems ] [ Selected tems ] [ All kems ] [ Selected tems. ] : Value that has changed during
the current session
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m Steel Frame Design Preferences for AISC ASD 89

ltem Description

ltem

Value
Subsequent design is based on this

The selected design code -

p 01 | Design Code

selected code.

Set To Default Values

02 | Mutti-Response Case Design Step-by-Step - Al
03 |Framing Type Moment Frame
04 | Lateral Factor 1333333
05 | Consider Deflection? Yes

06 | DL Limit, L/ 120
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08 | Live Load Limit, L/ 360
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10 | Total-Camber Limit. L/ 240

11 | Pattem Live Load Factor 0.75

12 |Demand/Capacity Ratio Limit 0.95

13 | Max Number of Auto terations 1
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2.5 Second Order P-Delta Effects

The AISC 360-05/IBC 20006 steel frame design options include the use of the
Direct Analysis Method. The software is well suited to make us of the Direct
Analysis Method because each program can capture the second-order P-A and
P-5 effects, provided the user specifies that a nonlinear P-Delta analysis is to be
performed.

Original position of frame
element shown by vertical

line —\

| «— Final deflected position of the
frame element that includes the
global lateral translation, A, and
the local deformation of the

Position of frame element
element, &

as a result of global lateral
translation, A, shown by
dashed line 5
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basis, if desired, using the overwrite option.

To properly capture the P-5 effect in a finite element analysis, each element,
especially colunm elements, must be broken mto multiple finite elements. Al-
though a single element per member can capture the P-3 effect to some extent,
the program considers that inadequate. For practical reasons, the software in-
ternally divides the colunmn elements mto two members. The user must provide
additional subdivisions where a column is expected to have multiple inflection
points.

In general, steel frame design requires consideration of P-Delta effects in the
analysis before the check/design is performed. Although two elements per line
object are generally adequate to capture the P-A effect. it is recommended to use
more than two elements per line object for the cases where both P-A and P-3
effects are to be considered for a member having multiple points of inflection.
However, explicit manual breaking of the member into elements has other
consequences related to member end moments and unbraced segment end mo-
ment. It is recommended that the members be broken internally by the program.
In this way, the member is recognized as one unit, end of the members are
1dentified properly, and P-A and P-8 effects are captured better.
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