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Fundamental of Structural Steel Stability

Strength Stiffness
Ability to resist forces Ability to resist deformation

Ref: www.extrudesign.com

Ref: www.chegg.com

Fundamental of Structural Steel Stability

Strength Stiffness
Ability to resist forces Ability to resist deformation

Stability
Ability to resist a specific force 

with respect to a deformed shape

Ref: www.wikipedia.com



Fundamental of Structural Steel Stability

Strength
Ability to resist forces

Stability

Stiffness
Ability to resist deformation

Ability to resist a specific force 
with respect to a deformed shape

Ref: www.wikipedia.com

(Stiffness)

(Strength)

Fundamental of Structural Steel Stability

AISC Load and Resistance Factor Design (AISC/LRFD)

Stiffness Reduction = EI is reduced as some 

elements within a section reach yield (Fy).

How?
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HSS 
Fy 370 MPa (HY370) 5 
DL 120 LL 70 

2 pin

Step 1: 
section property

Step 2: 

Step 3: 

Step 4: 

Step 5: compact 

Step 6: 

Step 7: 

Step 1: HSS 250 x 250 x 12 mm 
A = 110.5 cm2

Ix = Iy = 10,300 cm4

rx = ry = 9.63 cm

Step 2: 

ASD LRFD

Pa = DL+LL 
= 120+70 = 190 T

Pu = 1.2D + 1.6L 
= 1.2(120) + 1.6(70) = 256 T

Step 3: 
(Lc/r)limit = 4.71* (E/Fy)

= 4.71* (2,000,000/3,700)
= 109.5

Column Design Example
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Column Design Example

HSS 
Fy 370 MPa (HY370) 5 
DL 120 LL 70 

2 pin

Step 1: 
section property

Step 2: 

Step 3: 

Step 4: 

Step 5: compact 

Step 6: 

Step 7: 

Step 4: control 
Lc/rx = Lc/ry = 500/9.63 = 51.9

(Lc/r)limit inelastic buckling 

Step 5: compact 
(b/t)limit = 1.40* (E/Fy)

= 1.40* (2,000,000/3,700)
= 32.5 

b/t = (250-12*2)/12 = 18.8 compact section 
local buckling

Step 6: 
Fe = = (2,000,000)/(51.9)2 = 7,322 ksc
Fcr = (0.658)Fy/Fe * Fy = (0.658)(3,700/7,322) * 3,700 = 2,995 ksc
Pn = Pcr = Fcr*A = 2,995*110.5 = 330,911 kg = 331 Tons
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HSS 
Fy 370 MPa (HY370) 5 
DL 120 LL 70 

2 pin

Step 1: 
section property

Step 2: 

Step 3: 

Step 4: 

Step 5: compact 

Step 6: 

Step 7: 

Step 7: 

ASD LRFD

Pa = 190 T Pu = 256 T

Pn/ = 331/1.67 = 198 T 
> Pa OK

Pn = 0.9(331) = 297 T
> Pu OK

Nominal strength 
SSI Steel Design App 

344 Ton (vs. 331 T 

(App)
vs. (Hand)

Column Design Example
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HSS 
Fy 370 MPa (HY370) 5 
DL 120 LL 70 

2 pin

Step 1: 
section property

Step 2: 

Step 3: 

Step 4: 

Step 5: compact 

Step 6: 

Step 7: 

Column Design Example

Elevation

DL = 120T + LL = 70T

Rigid wall

Rigid wall

Lb= = 5m 

Bracing

Bracing

Only if  
Bracings are 

sufficient.

What if  
Bracings are 
not strong 

enough.

What if  
Bracings are 

not stiff
enough.

stiffness
strength 
Bracing

Bracing

Bracing

Design for 
Stability of 
Members
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Structural Design Procedure

structural designer

(floor-to-floor height, f2f height) 
floor plate 

f2f height = column unbraced length

floor plate 
(bridge)

beam unbraced length 

#WeLoveSteelConstruction

Ref: https://www.pinterest.com/pin/entry-way-custom-
staircase--241294492525018419/



External Force Destabilization - 1

column unbraced length

column 
base plate 

(imperfection) 
(out of straightness) 

(out of plumbness) 

Destabilization 

(P) 
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External Force Destabilization - 2

Discussion on Tension Member

1. Tension Member strength

Compression member flexural 
buckling P = Pcr = Pe = 2EI/L2

2. Tension Member 

Tension Member
horizontal force member P

Horizontal force internal moment 
column demand (combined axial bending) 

stiffness Tension Member 

#WeLoveSteelConstruction

Tension 
member

P 

vertical reaction, P

H*L = P*( + 0)

H = P*( + 0)/L
= P 0/L + P/L*

= 0.2%P + P/L*

Spring stiffness

brace 

External Force Destabilization - 3

Ref: AISC 360 (2016), Specification for Structural Steel Buildings, Commentary Appendix 7
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External Force Destabilization - 4

y

x

z

Concentrated Load P y+ 
displacement (uplift) FL3/3EIz

beam stiffness 3EI/L3

Spring Stiffness Flexural Stiffness

#WeLoveSteelConstruction



External Force Destabilization - 5
y

x

z

Spring Stiffness Flexural Stiffness

Flexural Stiffness Buckling Load

Spring Stiffness Col. Bracing Stiffness

flexural stiffness (EI/L2)* 2

bracing (EI/L3)*3 spring stiffness
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External Force Destabilization - 6

Euler s buckling 
load, Pe flexural stiffness (EI) 

(Lc) 
Pe = 2 EI/ Lc

2

(y axis) 
compression member 

Pe (x axis) 
normalized column bracing stiffness

bracing 
stiffness x ) 

apply Pcr ( y 

( critical load)

#WeLoveSteelConstruction

Ref: AISC 360 (2016), Specification for Structural Steel Buildings, Commentary Appendix 6

bracing 
Column Euler s load

Euler s 
load (Column)

External Force Destabilization - 7

Pcr/Pe = 1 Pcr = Pe = 2 EI/Lc
2 

normalized column bracing stiffness 
= L/Pe = 1 Pe = L = spring 
stiffness i = 2 EI/L3 

Pcr/Pe = 0.25 
Pcr = (1/4)*Pe = (1/4)* 2 EI/ Lc

2 

Effective Length Method 
(ELM) K = 2.0

sway 
L/Pe = 0 = spring 

stiffness = 0 cantilevered column

Pcr/Pe = 2 
K = 0.7 roller 
(no sway) L/Pe = 

Pe
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K = 2.0

K = 0.7

Ref: AISC 360 (2016), Specification for Structural Steel Buildings, Commentary Appendix 6

bracing 
Euler s load (Column)

Euler s 
load (Column)

P

P

P

y(P)

F

y
0 

Lateral Load Imperfection
Imperfection

(1) member out-of-straightness 1/1,000) 
(2) erection out-of-plumbness 1/500) 

y
0

y
0

F
Linear?
Elastic?

No!
Yes!

With initial transverse deformation (y0, imperfection), deformation will be increased 
exponentially when subjected to more axial load.

Structural Steel Stability Fundamental



P

P

P

y(P)

y

P
cr

P
cr

Bifurcation

Lateral Load 
Imperfection (out-of-straightness)

y
0

Bifurcation 

Deformation Amplification

Therefore, bifurcation is not the true behavior of axial compression consideration.  

Structural Steel Stability Fundamental
External Force Destabilization - 8
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Ref: AISC 360 (2016), Specification for Structural Steel Buildings,
Commentary Appendix 6

total 
displacement ( + 0) 

initial displacement 
( 0) 

Lbr/500 = 0.002Lbr)

P 
displacement ( ) P 

spring stiffness 
= i = ideal spring stiffness = Pe/L = 2 

EI/L3 

spring stiffness 2 = 2 i
spring displacement ( ) 

P 
destabilized ) sidesway 

pin-pin buckling, P = Pe

Lower support = pin

Total displacement 
Initial displacement

External Force Destabilization - 9
#WeLoveSteelConstruction

Ref: AISC 360 (2016), Specification for Structural Steel Buildings, Commentary Appendix 6

column 
bracing Pbr % P 

initial displacement 0 = 
0.002Lbr

Pbr P 
column bracing stiffness 

ideal stiffness = i = Pe/L 
sidesway (P < Pe)

column bracing stiffness 2 
ideal stiffness = 2 i = 2Pe/L 

column bracing 0.4% 
P (Pbr = 0.004P) P 

pin-pin
buckling, P = Pe sidesway

brace (Pbr) = 
1% 

Stability Bracing
#WeLoveSteelConstruction

[ ]

unbraced length 

1) : strength
2) : stiffness

= = 

Ref: https://www.nature.com/articles/s41598-022-26222-x
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Related References

AISC 360-16 Member 
Stability Bracing Appendix 6 

011038-22 

2 
strength

stiffness

(panel bracing) 

(point bracing) 
member 

Ref: Appendix 6, AISC 360 (2016), Specification for Structural Steel Buildings

Lateral Bracing of ColumnsLateral Bracing of Columns
#WeLoveSteelConstruction
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Column lateral bracing - 1

(elastic shortening) 

(weak-axis flexure)

Lb/r 
Lb (unbraced length) 

r 
(I/A) Lb r 

x y Lb/r 

 Lb 
column lateral bracing 

strength stiffness column 
flexural buckling bracing 

#WeLoveSteelConstruction

Ref: https://oldstructures.nyc/2018/07/24/structural-stability-lateral-bracing/

Ref: https://interdemo.com.au/recent-past-projects/#5
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Column lateral bracing - 2

Column stability bracing Panel bracing H shape brace 
unbraced length = 0 

shear strength shear stiffness 

#WeLoveSteelConstruction

Wall 
panel

Column 
Panel 
Lateral 
Bracing

Elevation

Column

Wall panel 

Section

Section

#WeLoveSteelConstruction
Column lateral bracing - 3

Column stability bracing Point 
bracing

bracing 
1% Pbr = 0.01 Pr

8 

#WeLoveSteelConstruction

Elevation

Braced point

Braced point

Braced point

Pr

bracing = 1% Pr

Lb

Stiffness 

bracing = 8Pr/Lbr

#WeLoveSteelConstruction
Column lateral bracing 3 (Example)

H200x200x8x12 SM520 (Fy 365 MPa Fu 520 
MPa) 3 m DL 40 LL 60 

H100x50x5x7 SM520 4 
rigid wall 

column bracing 

#WeLoveSteelConstruction

Elevation

Rigid wall

Rigid wall

DL = 40T + LL = 60T 

Lb

H100x50

H100x50

Rigid wall

Plan

#WeLoveSteelConstruction
Column lateral bracing 3 (Example) 

Column: H200x200x7x10, Fy = 365 MPa, Lb = 3 m 
Bracing: H100x50x5x7, Fy = 365 MPa, Lbr = 4 m 
Loading: DL = 40T LL = 60T 

Column Strength
SSI Steel Design Mobile Application (HY370 Fy = 
370 MPa) Pn = 174.7T FS = = 1.67 
Pallow (ASD) = 174.7/1.67 = 104.6T > 40+60 = 100T OK

#WeLoveSteelConstruction

Elevation

Rigid wall

Rigid wall

DL = 40T + LL = 60T 

Lb

Rigid wall

Plan

H100x50

H100x50
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Column lateral bracing  3 (Example) 

Column: H200x200x7x10, Fy = 365 MPa, Lb = 3 m 
Bracing: H100x100x6x8, Fy = 365 MPa, Lbr = 4 m 
Loading: DL = 40T LL = 60T 

Column bracing = 0.01Pr = 0.01*100 = 1T
Column bracing  Strength 

SSI Steel Design Mobile Application Pn (H100x50) 
= 1.59T Pallow (ASD) = 1.59/2 = 0.8T < 1T Not OK

Column bracing H100x100x6x8 Pn = 
14.4T Pallow (ASD) = 14.4/2 = 7.2T > 1T OK

Column bracing Stiffness  
br (ASD) = (8Pr/Lbr) = 2*(8*100/3) = 533 T/m = 5,333 

kg/cm Axial stiffness Column bracing = b =  
AE/L = (21.9 cm2)(2,000,000 ksc)/400 cm = 109,500 
kg/cm > 5,333 kg/cm OK 

#WeLoveSteelConstruction

Elevation

Rigid wall

Rigid wall

DL = 40T + LL = 60T 

Lb

H100x100

H100x100

Rigid wall

Plan

H
20

0
x2

0
0
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Column lateral bracing: Point Bracing Example

HSS 300x200x12 mm 9 
SS400  1/3 

DL LL 40 
60 Tons 

HSS 100x50x3.2 mm support 
5 m 

Step 1: required compression force

Step 2: required bracing force

Step 3: required bracing stiffness

Step 4: available bracing strength

Step 5: available bracing stiffness

Step 6: bracing strength & stiffness

Elevation 1

DL = 40T + LL = 60T 

H
30

0
x2

0
0

Elevation 2

3 m

3 m

3 m

5 m

HSS100x50

HSS100x50

Section 1

1

Section 2

2
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Column lateral bracing: Point Bracing Example

HSS 300x200x12 mm 9 
SS400  1/3 

DL LL 40 
60 Tons 

HSS 100x50x3.2 mm support 
5 m 

Step 1: required compression force

Step 2: required bracing force

Step 3: required bracing stiffness

Step 4: available bracing strength

Step 5: available bracing stiffness

Step 6: bracing strength & stiffness

Step 1: required compressive strength

ASD LRFD

Pa = DL+LL 
  = 40+60 = 100 T

Pu = 1.2D + 1.6L 
  = 1.2(40) + 1.6(60) = 144 T

Step 2: required brace force (required moment)

ASD LRFD

Pr = Pa
 Pr = 100 T

Pr = Pu
 Pr = 144 T

Pbr = 0.01xPr = 1 T
 Mbr = PrL/4 = 1x5/4 
 = 1,250 kg-m

Pbr = 0.01xPr = 1.4 T
 Mbr = PrL/4 = 1.4x5/4 
 = 1,705 kg-m

#WeLoveSteelConstruction

Column lateral bracing: Point Bracing Example

HSS 300x200x12 mm 9 
SS400  1/3 

DL LL 40 
60 Tons 

HSS 100x50x3.2 mm support 
5 m 

Step 1: required compression force

Step 2: required bracing force

Step 3: required bracing stiffness

Step 4: available bracing strength

Step 5: available bracing stiffness

Step 6: bracing strength & stiffness

Step 3: required braced stiffness

ASD LRFD

br = 

 = 
 
 = 533.3 T/m

br = 

 = 
  

= 512 T/m
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Column lateral bracing: Point Bracing Example

HSS 300x200x12 mm 9 
SS400 1/3 

DL LL 40 
60 Tons 

HSS 100x50x3.2 mm support 
5 m 

Step 1: required compression force

Step 2: required bracing force

Step 3: required bracing stiffness

Step 4: available bracing strength

Step 5: available bracing stiffness

Step 6: bracing strength & stiffness

Step 3: required braced stiffness

ASD LRFD

Ibr = 

= 

= 6,944.01 cm4

Ibr = 

= 

= 6,666.67 cm4

#WeLoveSteelConstruction

Column lateral bracing: Point Bracing Example

HSS 300x200x12 mm 9 
SS400 1/3 

DL LL 40 
60 Tons 

HSS 100x50x3.2 mm support 
5 m 

Step 1: required compression force

Step 2: required bracing force

Step 3: required bracing stiffness

Step 4: available bracing strength

Step 5: available bracing stiffness

Step 6: bracing strength & stiffness

Step 3: required braced stiffness

#WeLoveSteelConstruction

Column lateral bracing: Point Bracing Example

HSS 300x200x12 mm 9 
SS400 1/3 

DL LL 40 
60 Tons 

HSS 100x50x3.2 mm support 
5 m 

Step 1: required compression force

Step 2: required bracing force

Step 3: required bracing stiffness

Step 4: available bracing strength

Step 5: available bracing stiffness

Step 6: bracing strength & stiffness

Step 3: required braced stiffness

= 0.75

ASD LRFD

Lcx = 3.97 m (Pa = 100 T)

br = 0.75*[ ]

= 0.75*[ ]

= 302.26 T/m 

= 3,022.6 kg/cm

Lcx = 4.14 m (Pu = 144 T)

br = 0.75*[

= 0.75*[

= 278.26 T/m 

= 2,782.6 kg/cm

#WeLoveSteelConstruction

ASD LRFD

Ibr = 

= 

= 3,935.68 cm4

Ibr = 

= 

= 3,623.18 cm4

Column lateral bracing: Point Bracing Example

HSS 300x200x12 mm 9 
SS400 1/3 

DL LL 40 
60 Tons 

HSS 100x50x3.2 mm support 
5 m 

Step 1: required compression force

Step 2: required bracing force

Step 3: required bracing stiffness

Step 4: available bracing strength

Step 5: available bracing stiffness

Step 6: bracing strength & stiffness

Step 3: required braced stiffness

ASD LRFD

Lcx = 3.97 m (Pa = 100 T)

br = 3,022.6 kg/cm

Lcx = 4.14 m (Pu = 144 T)

br = 2,782.6 kg/cm
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Column lateral bracing: Point Bracing Example

HSS 300x200x12 mm 9 
SS400 1/3 

DL LL 40 
60 Tons 

HSS 100x50x3.2 mm support 
5 m 

Step 1: required compression force

Step 2: required bracing force

Step 3: required bracing stiffness

Step 4: available bracing strength

Step 5: available bracing stiffness

Step 6: bracing strength & stiffness

Step 4: available brace strength

SSI Steel Design App
HSS 100x50x3.2 mm

Mn = 708 kg-m

Step 5: available brace stiffness

SSI Steel Design App
stiffness (moment of inertia) HSS 100x50x3.2 mm

Ix = 118.72 cm4

Iy = 39.52 cm4

#WeLoveSteelConstruction

Column lateral bracing: Point Bracing Example

HSS 300x200x12 mm 9 
SS400 1/3 

DL LL 40 
60 Tons 

HSS 100x50x3.2 mm support 
5 m 

Step 1: required compression force

Step 2: required bracing force

Step 3: required bracing stiffness

Step 4: available bracing strength

Step 5: available bracing stiffness

Step 6: bracing strength & stiffness

Step 6: brace strength & stiffness

ASD LRFD

Ma = 1.25 T-m Mu = 1.705 T-m

Mn/ = 0.708/1.67 
= 0.424 T-m < Ma NG

Mn = 0.9*(0.708) 
= 0.637 T-m < Mu NG

ASD LRFD

Ibr = 3,935.68 cm4 Ibr = 3,623.18 cm4

Ix = 118.72 cm4  < Ibr NG Ix = 118.72 cm4  < Ibr NG

Check brace strength 

Check brace stiffness 

bracing member (HSS100x50x3.2 

#WeLoveSteelConstruction

bracing member HSS250x150x6.0

Column lateral bracing: Point Bracing Example

HSS 300x200x12 mm 9 
SS400 1/3 

DL LL 40 
60 Tons 

HSS 100x50x3.2 mm support 
5 m 

Step 1: required compression force

Step 2: required bracing force

Step 3: required bracing stiffness

Step 4: available bracing strength

Step 5: available bracing stiffness

Step 6: bracing strength & stiffness

Step 6: brace strength & stiffness

ASD LRFD

Ma = 1.25 T-m Mu = 1.705 T-m

Mn/ = 9.3/1.67 
= 5.57 T-m > Ma OK

Mn = 0.9*(9.3) 
= 8.37 T-m > Mu OK

ASD LRFD

Ibr = 3,935.68 cm4 Ibr = 3,623.18 cm4

Ix = 4,028 cm4  > Ibr OK Ix = 4,028 cm4  > Ibr OK

Check brace strength 

Check brace stiffness 

Beam lateral 
bracing

#WeLoveSteelConstruction



buckle ??

??

??

??

??



??

??

??

??

??

??
#WeLoveSteelConstruction
Beam lateral bracing - 1

(M+)
compression zone tension 

zone compression zone 
buckling 

(M+) compression top chord 
lateral bracing 

strength 
stiffness

AISC 360-16: Appendix 6 
2 

#WeLoveSteelConstruction
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Beam lateral bracing - 2

1 
Lateral bracing

beam buckling buckle 
bracing 

lateral translation
torsion 

1a) Panel lateral bracing: 
slab/deck 

1b) Point lateral bracing: 
rigid wall

Slab 
or 

Deck

Panel 
Lateral 
Bracing

Rigid 
wall

Point Lateral Bracing 

#WeLoveSteelConstruction
Beam lateral bracing - 3

Slab 
or 

Deck

Beam 
Panel 
Lateral 
Bracing

1a) Panel lateral bracing: 
slab/deck 

Strength: 
1% 

compression flange = 0.01Mr/h0

Stiffness: 

Slab/Deck 

Plan

#WeLoveSteelConstruction
Beam lateral bracing - 4

Rigid 
wall

Point Lateral Bracing 

1b) Point lateral bracing: 
rigid wall

Strength: 
2% 

compression flange = 0.02Mr/h0

Stiffness: 

#WeLoveSteelConstruction

Beam lateral bracing: Point Bracing Example

500x250x12x6 12 

DL LL 400 800 kg/m 

HSS 4 3.2 mm SS400

Step 1: required strength

Step 2: required bracing strength

Step 3: required bracing stiffness

Step 4: available bracing strength

Step 5: available bracing stiffness

Step 6: bracing strength & stiffness

6 m 6 m

H500x250x12x6

PLAN

Step 1: required strength

ASD LRFD

Wa = DL+LL = 400+800 
= 1,200 kg/m

Wu = 1.2D + 1.6L = 1.2(400)+1.6(800) 
= 1,760 kg/m

Ma = WaL2/8
= 1,200*122/8 

Mr = 21,600 kg-m

Mu = WuL2/8
= 1,760*122/8 

Mr = 31,680 kg-m

Pbr = 0.02 (MrCd/h0)
= 0.02 (Mr/47.6)

Pbr = 0.02 (MrCd/h0)
= 0.02 (Mr/47.6)
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Beam lateral bracing: Point Bracing Example

500x250x12x6 12 

DL LL 400 800 kg/m 

HSS 4 3.2 mm SS400

Step 1: required moment

Step 2: required brace force

Step 3: required braced stiffness

Step 4: available brace strength

Step 5: available brace stiffness

Step 6: brace strength & stiffness

ASD LRFD

Pbr  = 908 kg
Required brace force = Pbrf

Pbrf  = Pbr/2cos
  = 908/2*(4.5/7.5)

= 756 kg

Pbr = 1,331 kg
Required brace force = Pbrf

Pbrf  = Pbr/2cos
  = 1,331/2*(4.5/7.5)

= 1,109 kg

Step 2: required brace force

6 m 6 m

H500x250x12x6

Pbr

#WeLoveSteelConstruction

Beam lateral bracing: Point Bracing Example

500x250x12x6 12 

DL LL 400 800 kg/m 

HSS 4 3.2 mm SS400

Step 1: required moment

Step 2: required brace force

Step 3: required braced stiffness

Step 4: available brace strength

Step 5: available brace stiffness

Step 6: brace strength & stiffness

Step 3: required braced stiffness

6 m 6 m

H500x250x12x6

br

br

#WeLoveSteelConstruction

Beam lateral bracing: Point Bracing Example

500x250x12x6 12 

DL LL 400 800 kg/m 

HSS 4 3.2 mm SS400

Step 1: required moment

Step 2: required brace force

Step 3: required braced stiffness

Step 4: available brace strength

Step 5: available brace stiffness

Step 6: brace strength & stiffness

Step 3: required braced stiffness

ASD LRFD

   = 2.00
Mr = Ma

br = ( )

      = 2.00 (

       = 151,261 kg/m

  = 0.75
Mr = Ma

br = ( )

= ( )

= 147,899 kg/m

Step 4: Available braced strength

ASD LRFD

= 1.67

= 3,512/1.67 = 3.22 T
  = 0.90

Pn = 0.90*3,512 =
3.16 T

#WeLoveSteelConstruction

Beam lateral bracing: Point Bracing Example

500x250x12x6 12 

DL LL 400 800 kg/m 

HSS 4 3.2 mm SS400

Step 1: required moment

Step 2: required brace force

Step 3: required braced stiffness

Step 4: available brace strength

Step 5: available brace stiffness

Step 6: brace strength & stiffness

Step 3: required braced stiffness

ASD LRFD

br = 151,261 kg/m br = 147,899 kg/m

Step 5: available brace stiffness

Stiffness actual bracing = AE/L Pbrf  = AE/L * 

Required stiffness 

Pbrf  = Pbr/2cos Pbrf  = AE/L * = AE/L * br cos

Pbr/2cos = AE/L * br cos

Pbr = [2AE/L cos2 ] br

Available brace stiffness
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Beam lateral bracing: Point Bracing Example

500x250x12x6 12 

DL LL 400 800 kg/m 

HSS 4 3.2 mm SS400

Step 1: required moment

Step 2: required brace force

Step 3: required braced stiffness

Step 4: available brace strength

Step 5: available brace stiffness

Step 6: brace strength & stiffness

Step 3: required braced stiffness

ASD LRFD

br = 151,261 kg/m br = 147,899 kg/m

Step 5: available brace stiffness

= = 

= 26,808 kg/cm = 2,680,800 kg/m > br OK

Step 6: brace strength & stiffness

ASD LRFD

Pn/ T > Pbr = 1.52 T  OK Pn = 3.16 T > Pbr = 2.22 T  OK
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Beam lateral bracing - 5

2 
Torsional bracing

beam lateral buckling
twist 

lateral torsional buckling 

2a) Point torsional bracing: 

2b) Continuous torsional bracing: 

deck 

Continuous Torsional Bracing 

Point 
Torsional 
Bracing

Slab 
or 

Deck

#WeLoveSteelConstruction
Beam lateral bracing - 6

Point 
Torsional 
Bracing

2a) Point torsional bracing: 

Strength: 

2% 
= 0.02Mr

Stiffness: 

#WeLoveSteelConstruction
Beam lateral bracing - 7

Continuous Torsional Bracing 

Slab 
or 

Deck

2b) Continuous torsional bracing: 

deck 

Strength: 

2% 
= 0.02Mr

Stiffness: 
web 
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Overall stability of system

overall stability) 
compression member ( flexural member (

Overall 
stability, OK?

Overall 
stability, OK?
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Purlin Lateral Bracing

Purlin 
(flexure) 

purlin pin end 
compression 

purlin metal sheet 
Panel lateral bracing 

shear strength 
stiffness metal sheet 

moment 
purlin

reverse moment 
brace 

purlin tie rod 
compression

#WeLoveSteelConstruction
Truss or Rigid Frame Lateral Bracing

Truss girder Rigid 
frame 

gravity load uplift 
internal pressure 

tension / 
compression 

purlin fly brace

Point lateral 
bracing 
axial strength stiffness

purlin 
metal sheet)
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