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FlowChart for Determining Column Slenderness Effects
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1st order analysis 
R6.6.4.1

Sway or Nonsway?

𝑄 =
𝛴𝑃𝑢 × 𝛥𝑜
𝑉𝑢𝑠 × 𝑙𝑐

≤ 0.05 6.6.4.3 b

6.6.4.4.1

or
𝑀2𝑛𝑑 ≤ 0.05 × 𝑀1𝑠𝑡 6.6.4.3 a

Nonsway if:

or

𝐸𝐼𝑏𝑟𝑎𝑐𝑖𝑛𝑔 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠 ≥ 12 × 𝐸𝐼𝑠𝑡𝑜𝑟𝑦 𝑐𝑜𝑙𝑢𝑚𝑛𝑠 6.2.5

Neglect 
Slenderness?

𝑘 × 𝑙𝑢
𝑟

≤ 22 6.2.5a

Neglect slenderness if:

𝑘 × 𝑙𝑢
𝑟

≤ 34 + 12
𝑀1

𝑀2
6.2.5b

𝑘 × 𝑙𝑢
𝑟

≤ 40 6.2.5c

Neglect slenderness if:

Neglect 
Slenderness?

Slenderness Effects at Column Ends

1. Moment Magnification Method:

𝑀1 = 𝑀1𝑛𝑠 + 𝛿𝑠𝑀1𝑠 6.6.4.6.1a

𝛿𝑠 =

1

1 − 𝑄
1

1 −
𝛴𝑃𝑢

0.75𝛴𝑃𝑐

6.6.4.6.2

𝑃𝑐 =
𝜋2 𝐸𝐼 𝑒𝑓𝑓

𝑘𝑙𝑢
2

6.6.4.4.2

𝐸𝐼 𝑒𝑓𝑓 =

0.4𝐸𝑐𝐼𝑔

1 + 𝛽𝑑𝑠
0.2𝐸𝑐𝐼𝑔 + 𝐸𝑠𝐼𝑠𝑒

1 + 𝛽𝑑𝑠
𝐸𝑐𝐼

1 + 𝛽𝑑𝑠

6.6.4.4.4

𝑄 =
𝛴𝑃𝑢 × 𝛥𝑜
𝑉𝑢𝑠 × 𝑙𝑐

6.6.4.3 b

2. Elastic 2nd Order Analysis                   6.7

3. Inelastic 2nd Order Analysis               6.8

𝑀2 = 𝑀2𝑛𝑠 + 𝛿𝑠𝑀2𝑠 6.6.4.6.1b

𝛽𝑑𝑠 =
𝑉𝑢,𝑠𝑢𝑠𝑡𝑎𝑖𝑛𝑒𝑑

𝑉𝑢
6.6.3.1.1

Slenderness Effects at Column Ends

Not Applicable

𝑀1 = 𝑙𝑒𝑠𝑠𝑒𝑟 𝑓𝑖𝑟𝑠𝑡 𝑜𝑟𝑑𝑒𝑟 𝑓𝑎𝑐𝑡𝑜𝑟𝑒𝑑
𝑒𝑛𝑑 𝑚𝑜𝑚𝑒𝑛𝑡

𝑀2 = 𝑔𝑟𝑒𝑎𝑡𝑒𝑟 𝑓𝑖𝑟𝑠𝑡 𝑜𝑟𝑑𝑒𝑟 𝑓𝑎𝑐𝑡𝑜𝑟𝑒𝑑
𝑒𝑛𝑑 𝑚𝑜𝑚𝑒𝑛𝑡

Slenderness Effects along Column Length

1. Moment Magnification Method:

𝑃𝑐 =
𝜋2 𝐸𝐼 𝑒𝑓𝑓

𝑘𝑙𝑢
2

6.6.4.4.2

𝐸𝐼 𝑒𝑓𝑓 =

0.4𝐸𝑐𝐼𝑔

1 + 𝛽𝑑𝑛𝑠
0.2𝐸𝑐𝐼𝑔 + 𝐸𝑠𝐼𝑠𝑒

1 + 𝛽𝑑𝑛𝑠
𝐸𝑐𝐼

1 + 𝛽𝑑𝑛𝑠

6.6.4.4.4

2. Elastic 2nd Order Analysis           R6.7.1.2

3. Inelastic 2nd Order Analysis        R6.8.1.3

𝑀𝑐 = 𝛿𝑀2 ≥ 𝛿𝑀2,𝑚𝑖𝑛 6.6.4.5.1

𝛿 =
𝐶𝑚

1 −
𝑃𝑢

0.75𝑃𝑐

≥ 1.0 6.6.4.5.2

𝛽𝑑𝑛𝑠 =
𝑃𝑢,𝑠𝑢𝑠𝑡𝑎𝑖𝑛𝑒𝑑

𝑃𝑢
6.6.4.4.4

𝐶𝑚 =
0.6 − 0.4

𝑀1

𝑀2

1

6.6.4.5.3

Lateral Stability

𝑀𝑐 ≤ 1.4 × 𝑀2
∗ 6.2.6

The column is laterally stable if:
Design Column 
for 2nd Order 

Moment

Revise 
Structural 

System

Only 1st order 
analysis required

6.6

* M2 used in lateral stability is the larger first order factored end moment Reference: ACI 318-19


