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Steel Column
Innovative Structural Engineering, Inc. (ISE)Lic. # : KW-06008078

DESCRIPTION: Minimum Guardrail Post Size - Sheet A4.1
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Project Title: County of San Bernardino, Public Works, Rancho Y
Engineer: SK
Project ID: 21-7178

Printed: 25 MAY 2021,  3:25PM

Project Descr:

Code References
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16
General Information

Steel Stress Grade
Top Free, Bottom FixedAnalysis Method :

, A53,  Grade B,  Fy = 35 ksi,  Carbon 

3.50Overall Column Height
Top & Bottom FixityAllowable Strength

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : Pipe2STD

35.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Unbraced Length for buckling ABOUT Y-Y Axis = 3.50 ft, K = 2.1

Unbraced Length for buckling ABOUT X-X Axis = 3.50 ft, K = 2.1

Brace condition for deflection (buckling) along columns :

Applied Loads Service loads entered. Load Factors will be applied for calculations.

Column self weight included : 12.810 lbs * Dead Load Factor
BENDING LOADS . . .

Guardrail Load: Lat. Point Load at 3.50 ft creating Mx-x, L = 0.30 k
DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.8438

Location of max.above base 0.0 ft

0.01281 k
11.339 k
-1.050 k-ft

Load Combination +D+L

Load Combination +D+L

1.245 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.30 k

0.04678 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

1.245 k-ft
0.0 k-ft

Pa : Axial
Pn / Omega : Allowable
Ma-x : Applied
Mn-x / Omega : Allowable
Ma-y : Applied
Mn-y / Omega : Allowable

Va : Applied
Vn / Omega : Allowable

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 0.0 k
Bottom along Y-Y 0.30 k

Maximum Load Deflections . . .
Along Y-Y 0.4054 in at 3.50 ft above base

for load combination :+D+L
Along X-X 0.0 in at 0.0 ft above base

for load combination :

6.413

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Rx KyLy/Ry
D Only PASS PASS0.00 0.000 0.00 ftft0.001 1.67 1.00 111.50 111.50
+D+L PASS PASS0.00 0.047 0.00 ftft0.844 1.67 1.00 111.50 111.50
+D+0.750L PASS PASS0.00 0.035 0.00 ftft0.633 1.67 1.00 111.50 111.50
+0.60D PASS PASS0.00 0.000 0.00 ftft0.001 1.67 1.00 111.50 111.50

k k-ft
Note: Only non-zero reactions are listed.

Load Combination
X-X Axis Reaction Y-Y Axis ReactionAxial Reaction

@ Base @ Top@ Base @ Base @ Top

Maximum Reactions

@ Base @ Base@ Top @ Top
Mx - End Moments My - End Moments

D Only 0.013
+D+L 0.013 0.300 -1.050
+D+0.750L 0.013 0.225 -0.788
+0.60D 0.008
L Only 0.300 -1.050

k k-ft
Item

X-X Axis Reaction Y-Y Axis ReactionAxial Reaction
@ Base @ Top@ Base @ Base @ Top

Extreme Reactions

Extreme Value @ Base @ Base@ Top @ Top
Mx - End Moments My - End Moments

MaximumAxial @ Base 0.013
Minimum" 0.300 -1.050
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k k-ft
Item

X-X Axis Reaction Y-Y Axis ReactionAxial Reaction
@ Base @ Top@ Base @ Base @ Top

Extreme Reactions

Extreme Value @ Base @ Base@ Top @ Top
Mx - End Moments My - End Moments

MaximumReaction,  X-X Axis Base 0.013
Minimum" 0.013
MaximumReaction,  Y-Y Axis Base 0.013 0.300 -1.050
Minimum" 0.013
MaximumReaction,  X-X Axis Top 0.013
Minimum" 0.013
MaximumReaction,  Y-Y Axis Top 0.013
Minimum" 0.013
MaximumMoment,  X-X Axis Base 0.013
Minimum" 0.013 0.300-1.050 -1.050
MaximumMoment,  Y-Y Axis Base 0.013
Minimum" 0.013
MaximumMoment,  X-X Axis Top 0.013
Minimum" 0.013
MaximumMoment,  Y-Y Axis Top 0.013
Minimum" 0.013

Maximum Deflections for Load Combinations
Max. X-X Deflection Max. Y-Y Deflection DistanceLoad Combination Distance

D Only 0.0000 0.000 0.000 ftft inin 0.000
+D+L 0.0000 0.405 3.500 ftft inin 0.000
+D+0.750L 0.0000 0.304 3.500 ftft inin 0.000
+0.60D 0.0000 0.000 0.000 ftft inin 0.000
L Only 0.0000 0.401 3.477 ftft inin 0.000

Steel Section Properties  : Pipe2STD

R xx =

0.791

in

Depth = 2.375 in

R yy =

0.791

in

J = 1.250 in^4

Diameter = 2.375 in
Wall Thick

=
0.154 in Zx = 0.713 in^3

Area
=

1.020 in^2
Weight = 3.660 plf

I xx = 0.63 in^4
S xx = 0.53 in^3

I yy = 0.627 in^4
S yy = 0.528 in^3

Ycg = 0.000 in
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ORcee
0.0000ft inin000000
0.4050.4ft in0.0000.000
0.3040.30ft in0.0000.00
0.0000.00ft0.0000.00
0.4010.40ft0.0000.000

FOR xxR =

==

0.791
ZxZx = 0.

I xxI xx = 0.630.63 in^4in^4
S xxS xx == 0.53 in

yyyy =
=
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