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End User License Agreement for CGI Software (Non-SDK)

The Software is protected by United States copyright laws and various international treaties. By installing or using the Software, you
agree to be bound by the terms of this Agreement. If you do not agree with the terms of this Agreement, do not install or use the
Software. This Agreement is governed by the laws of the United States and the State of Colorado. You may not export the Software
in violation of applicable export laws.

1. DEFINITIONS

“Software” means all of the contents of the files, disk(s), CD-ROM(s), or other media with which this Agreement is provided.
“Documentation” means all of the contents of the files, printed materials with which this Agreement is provided. “End User” means
you. “CGI” means Computations & Graphics, Inc.

2. GRANT OF LICENSE

a). The following applies if you have purchased a perpetual Software license:

CGil grants you (the End User) a non-exclusive, non-transferable license to use the Software on a single computer. You may not rent,
lease, or resell the Software.  You may not disassemble, decompile, reverse engineer, or modify the Software in any way. This
License starts from the date you receive the Software and will last as long as the End User complies with the terms of this Agreement.

b). The following applies if you have purchased a subscription Software license:

CGil grants you (the End User) a non-exclusive, non-transferable license to use the Software simultaneously via the internet on a certain
number of computers for a certain subscription period. You may not rent, lease, or resell the Software.  You may not disassemble,
decompile, reverse engineer, or modify the Software in any way. This License starts from the date you purchased the subscription
license and will last for the subscription period.

3. SUPPORT

CGl offers limited 30 days of free email technical support related to the installation and use of the most recent version of the Software,
starting from the start date of this Agreement. CGI has no obligation to provide support in any form if your version of the Software is
not the most recent version. CGl, in its sole discretion, will determine what constitutes a support incident. CGlI reserves the right to
refuse support service to anyone.

4. COPYRIGHT
The Software and Documentation are the intellectual property of and are owned by CGI.  You may make at most one copy of the
Software and/or the Documentation for backup purposes.

5. COMMERCIAL USES
The Standard and Professional versions of the Software may be used for commercial purposes.
The Evaluation, Educational, and Beta versions of the Software may not be used for commercial purposes.

6. LIMITATION OF LIABILITY

IN NO EVENT WILL CGI OR ITS SUPPLIERS BE LIABLE TO YOU FOR ANY DAMAGES, CLAIMS, OR COSTS
WHATSOEVER OR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL DAMAGES, OR ANY LOST PROFITS OR LOST
SAVINGS, EVEN IF CGI HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH LOSS, DAMAGES, CLAIMS, OR COSTS.

7. DISCLAIMER

CGI HAS TAKEN EVERY EFFORT TO MAKE THE SOFTWARE RELIABLE AND ACCURATE. HOWEVER, IT IS THE END
USER’S RESPONSIBILITY TO INDEPENDENTLY VERIFY THE ACCURACY AND RELIABILITY OF THE SOFTWARE. NO
EXPRESS OR IMPLIED WARRANTY IS PROVIDED BY CGI OR ITS DEVELOPERS ON THE ACCURACY OR RELIABILITY
OF THE SOFTWARE.

8. REFUND POLICY
All sales are final and no refunds will be given. If you do not agree to and accept this policy, do not purchase the license of this software.

9. TERMINATION OF THIS LICENSE:

This Agreement becomes effective on the date you accept this Agreement and will continue until terminated as provided for in this
Agreement. CGl may terminate this license at any time if you are in breach of any of its terms and conditions. Upon termination, you
must immediately return to CGI or destroy the Software and all copies thereof.



Copyright

THE SOFTWARE SCHECK AND ALL ITS DOCUMENTATION ARE THE INTELLECTUAL
PROPERTY OF AND ARE OWNED BY COMPUTATIONS & GRAPHICS INC. (CGl).
ILLEGAL USE OF THE SOFTWARE OR REPRODUCTION OF ITS DOCUMENTATION IS
STRICTLY PROHIBITED.

Disclaimer

CGI HAS TAKEN EVERY EFFORT TO MAKE THE SOFTWARE RELIABLE AND ACCURATE.
HOWEVER, IT IS THE END USER’S RESPONSIBILITY TO INDEPENDENTLY VERIFY THE
ACCURACY AND RELIABILITY OF THE SOFTWARE. NO EXPRESS OR IMPLIED
WARRANTY IS PROVIDED BY CGI OR ITS DEVELOPERS ON THE ACCURACY OR
RELIABILITY OF THE SOFTWARE.

Windows® is a registered trademark of Microsoft Corporation.
sCheck is a trademark of Computations & Graphics, Inc.

Copyright 2014-2025 by Computations & Graphics, Inc.  All rights reserved.

Last Revised Feb. 2025
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Introduction

sCheck is a versatile steel section check and design Windows program based on ANSI/AISC 360-22
(16" edition) LRFD, 360-16 (15" edition) LRFD, and ANSI/AISC 360-10 (14" edition) LRFD.

The program includes the following features:
- Check the capacity of any of the standard AISC shapes (W, M, S, HP, C, MC, L, WT, MT, ST,
2L, HSS, PIPE) against a set of load effects.
- Design and select optimal standard AISC shapes against a set of load effects.
- Consider moment magnification for non-sway condition.
- Auto generate (and batch generate) detailed calculation procedures in Word and PDF formats.

Graphical User Interface (GUI)

sCheck has a simple and user-friendly user interface (Figure 0.1). There are two modes in sCheck:
Section Check (Figure 0.2) and Section Design (Figure 0.3).

[ sCheck - A Steel Section Design Tool According to ANSI/AISC 360 Code x

sCheck, Version 3.0

Start a new input file

Open an existing input file

Save input to a file (hold CTRL key to save to a new file)

=N

Perform capacity check against given geometry, material and a set of load conditions on a AISC section. You can also view a step by step
calculation procedure.

= ~
Ef

Perform AISC section design against given geometry, material and a set of load conditions. The result is a set of candidate sections that
satisfy the AISC code reguirements. You can then view a detailed capacity check for each individual section candidate.
e
License Key... About... View Manual... Batch Check... Export AISC Table. .. Import AISC Table... Copyright (C) 2014-2024, Computations Graphics, Inc. ~ Www.cgdnc.com
Figure 0.1



Steel Beam-Column Check

Code:

@M = R =

Check Section...

AISC 360-22 [16th Edition) LRFD ~ B Use Direct Analysiz Method
Section il 2458 AISC Table... B Corsider Moment Magnification Steel Yield Stress 50 ksi
Geometry
| | . Connector Digtance
Length: 15 ft Le: 15 ft Ch: ! (for double angles only) v B
Lux: 15 ft Luy: 15 ft Luz: 15 it
Ki: 1 Ko 1 Kz 1
Load Effects &
Fu bl Muy g Yy phi-Pn | phi-Mnx | phitdng | phivne | phiving Critical
kil kit | k) | ki) [kin) Comx Coy o) | kipt) | kipd) | ke el | B1H 0 Bl poel
1 1] 13 1} 30 1 1
2
3
4
5
E
7
2
9
10
1
-
4 »
Compute Procedure in word Procedure in FOF Cloze
Figure 0.2
Steel Beam-Column Design X
Code: A5 360-22 18t Edtion) LRFD v
Shape: W ~
Section Filter Criteria [Optional] B Use Direct Analysis Method
Section Prefines wiwllwl2 Congider M t Magrificati
(Camma delimited list, =.g. W12, W14). (G it feiiesir
. : i . o . M axirnurn Nurmber of 10
Section Min Depth: in Section Max Depth: @ Section Candidates:
Section Min Width: 0 in Section Max wWidth, 0 in Steel Yield Stress [Fyl 50 ki
L FPu fux Mg Wug Wy Crie B Bty
ki kip-ft] kip-ft] ki ki
[kin] [kip-fe] [kip-ft] (kip) [kip] Lol 14 t
1 30 90 12 1} 1} 1 1
2 Lu 14 ft Kx: 1
3
Luy: 14 ft Ky: 1
4
5 Luz: 14 ft Kz 1
E
Lb 14 ft Ch: 1.4
7
8 Connector Distance [for double angles only] 0 ft
Sectian -
Candidates Section Critical R atio Critical Load Perform Design

Figure 0.3




Operating System Requirements

x64-based Windows 7, 8, 10, 11
ARMG64-hased Windows 11



Chapter 1: Section Orientations

The orientations of section local X and Y axes of various AISC shapes are shown below.

y Y y
i
X [ X X
[
v y

Figure 1.1



Chapter 2. Member Internal Forces and Moments

1. Axial force P acts perpendicular to the section. Moments My and My act about section local X
and Y axes respectively. They have the following sign conventions.

Axial Force P: positive for compression; negative for tension

Moment My: Positive when section top most fiber is under compression.

Moment My: Positive when section rightmost fiber is under compression.

\--""'"
Figure 2.1
2. All moments are referenced about the geometric centroid of the gross section.

3. Unlimited number of factored load sets can be input via spreadsheet. Loads are the required
strength computed by the code-specified factored load combinations using either hands or analysis
program such as Real3D-Analysis. It is assumed that an overall 2" order P-Delta (P-A) analysis
has been performed on a sway structure. If desired, the program uses moment magnification
procedure to calculate the P-delta (P-0) effect, which accounts for slenderness of columns in non-
sway structure or for slenderness along the lengths of columns in sway structure.

4. Critical ratio is computed for each section based on the magnified factored loads and the
capacity of the section. Critical ratio equal or less than 1.0 means the design strength is greater
than the required strength and the section is adequate. Critical ratio greater than 1.0 means the
design strength is less than the required strength and the section is inadequate.



Chapter 3. Section Check

The Section Check input and output are shown below, followed by a detailed calculation procedure
that sCheck produces.

| Steel Beam-Column Check >
Code: 41T 360-22 [16th Ediion] LAFD v Use Direct Analysis Method
Section 12458 AISC Table... Consider Moment Magnification Steel Yield Stress A0 ksi
Geometry
. . . Connector Diztance
Length: 15 ft Lb: 15 ft Ch: 1 (for double angles anly) v | i
Lux: 15 it Luy: 15 it Luz: 15 It
€3 1 Ky 1 Kz 1
Load Effects &
Pu (L fduy W Wy phi-Pn | phi-Mix | phibdng | phivine | phitay Critical |
kel | (kipt) | ke kel (kig) i Emy | gl | kip) | kipfd | ke Gip) | B B Rakg t
1 [ o] 0 13 0 30 1 1
2
3
4
5
E
7
8
|
10
11
4 E\E

Compute Procedure in‘word Procedure in FDF ar. ] Cloze

Figure 3.1

Lux, Luy and Luz are unbraced lengths in local x, y and z directions.
Kx, Ky and Kz are unbraced length factors in local x, y and z directions.

Lb is the unbraced lateral length.
Cb is the lateral-torsional buckling modification factor for non-uniform moment diagrams. It should
be greater or equal to 1.0. You can use 1.0 for Cb conservatively.

Connector Distance is used for double angles only.

Pu, Mux, Muy, Vux, Vuy are required axial, major moment, minor moment, major shear and minor
shear. For Pu, the compressive force is positive while tensile force is negative. Moment Mux is
positive when section top most fiber is under compression. Moment Muy is positive when section
rightmost fiber is under compression. Moment magnification may be optionally considered to
account for the P-delta (P-9) effect.

If direct analysis method is chosen, the program will account for stiffness reduction when calculating

the moment magnification factor Bix and Byy for P- 6 effects. It is assumed that a P- A (only) second-
order analysis is performed for the load effects (Pu, Mux, Muy, Vux, and Vyy).

10



Cmx, Cmy are coefficients accounting for non-uniform moments when computing moment
magnification. You can use 1.0 for Cmx and Cmy conservatively. If 0 is entered for Cmx or Cmy,
1.0 is used in the computation instead.

Results include axial capacity (phi-Pn), moment capacity (phi-Mnx, phi-Mny), shear capacity (phi-
Vnx, phi-Vny), moment magnification factors (B1x, Bly), and critical ratio. The section is deemed
safe to resist a load if the critical ratio is less than 1.0, otherwise, the section is deemed unsafe. Please
note that for a single angle, the moment capacities are given about the principal w-w and z-z axes and
the input moments Mux and Muy are transformed in the principal axes before flexural-axial interaction
ratio is checked.

11



Chapter 4. Section Design

The Section Design input and output are shown below:

Steel Beam-Column Design X

|
Eode: AISC 360-22 (16th Edition] LRFD v
Shape: W ~
Section Filter Criteria [Optional] B Use Direct Analysiz Method
Section Prefixes wiwl0wl2 B Consider Mament Magnification

[Comma delimited list, 2.0, W12, W14

. 5 i Mawirnurn Murnber of
Section Min Depth: 0 in Section Max Depth: D n Section Candidates: 10

Section bin Width 0 in Section Max widthy 0 in Steel Yield Shess [Fy) 50 ksi
Loads: F'_u Mux MW Vi \u"_uy - . E Geometry
[kip] ipeft) [kip-ft) [kip) [kip) X Lenghe 14 0

%0 12 0 0 1 1

Lu 14 ft K 1
Luy: 14 ft 413 1
Luz 14 ft Kz 1
Lb 14 ft Ch: 1.4

Section -
Candidates Section Critical Fiatio Critical Load Perform Design
1 I Check Section...
2
3
4
g
B
Close

Figure 4.1

For Section Filter Criteria, you can use either Section Prefixes or section dimension limits (but not
both). The section prefixes is a comma delimited list such as W12, W14. If section prefixes is used,
the section dimension limits will be ignored. If a section dimension limit is zero, then that limit
criteria is ignored.

By default, a maximum of ten section candidates will be provided after a successful design. You can
then view the detailed check for each of the section candidate.

12



Chapter 5: Verification Examples — AISC 360-22 (16™ edition) LRFD

Example 1 — W Shape Beam (Flexure in Major Axis, Lp <Lb <Lr)

[Ref 2, pp435]
Check the flexural capacity of W18x97 beam.
Fy =50 ksi, L =50 ft, Lb =25 ft. Cb = 1.3.

Steel Beam-Column Check

Code: AISC 360-22 [16th Edition) LRFD v 8 Use Direct Analysis Method
s ection: Rak=aer &I5C Table... B Consider Moment M agrification Steel Yield Stress 50 ki
Geometmy
. . 75 _ 13 Connector Distance o it
Lenath: ft Lb: ft Chb: ) [for double angles anly]:
L a0 ft L 50 it Luz: a0 ft
€3 1 413 1 Kz 1
Load Effects &
Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |
ki | (k) | kipf) | (kip) (kip) Cns Cmy | Tipl | pdt) | kiedt | i) | mael | B¢ | B | Ratio
1 |I| Ea 0 5475 0 1 1 125595 740336 207.375 29853 521478 1.0000 1.0000 0.9239
2
3
4
5
5
7
8
]
10
11
1l Iy
Procedure in ward Priocedurs in POF K Claze

Result Comparison
The reference gives (Mnx = 740 ft-kips while sCheck gives ,Mnx = 740.336 ft-kips. They are
practically identical.

13




Example 2 — W Shape Beam (Flexure in Major Axis, Lb > Lr)

[Ref 2, pp440]
Check the flexural capacity of W33x118 beam.
Fy =50 ksi, L = 28 ft, Lb = 28ft, Cb = 2.0.

| Steel Beam-Column Check

Code: AISC 360-22 [16th Edition) LRFD v 8 Use Direct Analysis Method
Section: W18 AISC Table... B Consider Moment M agrification Steel vield Stresz ] ks
Geometmy
Length: 28 ft L 28 f b 2 lor ot i oy f
L 28 ft L 28 it Luz: 28 ft
€3 1 413 1 Kz 1
Load Effects &
Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |
ki | (k) | kipf) | (kip) (kip) Cns Cmy | Tipl | pdt) | kiedt | i) | mael | B¢ | B | Ratio
1 |I| 1380 0 0 0 1 10373738 138877 192375 499565 45954 10000 1.0000 0.9937
2
3
4
5
3
7
]
]
10
11
4] [»
Procedure in ward Priocedurs in POF K Claze

Result Comparison

The reference gives (Mnx = 1390 ft-kips while sCheck gives (Mnx = 1388.77 ft-kips.

practically identical.

14
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Example 3 — W Shape Beam (Flexure in Minor AXxis)

[Ref 6, Example F.5]
Check the flexural capacity of W12x58 beam in minor axis. Fy =50 ksi, L = 15 ft.

| Steel Beam-Calumn Check x|
Code: AI5C 360-22 [16th Edition) LRFD - ) Use Direct Analysis Method
Section: W 2458 AISC Table... B Consider Moment M agrification Steel vield Stress a0 ks
Geomety
e 15 W o e, O
Lus: 15 ft Luy. 15 ft Luz: 15 ft
K 1 T 1 Kz: 1
Load Effects &
Pu Pl i Py Vs Wy phi-Pn | phitdrg | phi-tny | phivne | phitny Critical |
kin) | fkipfl | [kipf) (ki) ikip] Crnié Cod | "l lkinf] | fpdt | (ki fkip | Bl Bl Rae
1 |I| 0 13 0 n 1 1 525237 289133 121.875 13176 56 1.0000 1.0000 0.9272
2
3
F]
5
B
7
]
9
10
11
4] D
Compute Procedure in Word Procedure in POF QK Cloze

Result Comparison
The reference gives (Mny = 122 ft-kips while sCheck gives ,Mny = 121.875 ft-kips. They are
practically identical.

15



Example 4 — W Shape Beam (Shear in Minor Axis)

[Ref 6, Example G.6]
Check the shear capacity of W21x48 beam in minor axis.
Fy =50 ksi

| Steel Beam-Column Check

Code: AISC 360-22 [16th Edition) LRFD v 8 Use Direct Analysis Method
Section: W2lndd AISC Table... B Consider Moment M agrification Steel vield Stresz ] ks
Geometmy
Length: 10 f Lk 10 f o] oy e 0 f
L 10 ft L 10 it Luz: 10 ft
€3 1 413 1 Kz 1
Load Effects &
Pu kL Ry Wi W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |2
ki | (k) | kipf) | (kip) (kip) Cns Cmy | Tipl | pdt) | kiedt | i) | mael | B¢ | B | Ratio
1 |I| 0 0 0 120 1 1 404525 M0419 552265 2163 189011 1.0000 1.0000 06349
2
3
4
5
B
7
8
3
10
1
4] [»

Compute Procedure inwaord Procedure in PDF Close

Result Comparison
The reference gives (Vny = 189 ft-kips while sCheck gives ,Vny = 189.011 ft-kips. They are
practically identical.

16



Example 5 - W Shape Column (Combined Axial Compression and Flexure)

[Ref 6, Example H.4]
Check the capacity of W10x33 column in combined axial compression and flexure.
Fy=50ksi,L=14ft, Kx =Ky =Kz=1.0, Lux =Luy =Lb =14 ft, Cb = 1.14.

| Steel Beam-Calumn Check x|

Code: AISC 360-22 [16th E dition) LRFD ~ (] Use Direct Analysis Method
Section: W0x33 AISC Table... Conzider Moment M agnification Steel vield Stress a0 ks
Geomety
Lenathe 14 it Lb: 14 it Ch: 114 Connector Diztance 0 it
gt - : : [for double angles only):
Lus: 14 ft Luy. 14 ft Luz: 14 ft
K 1 T 1 Kz: 1
Load Effects &
Pu Pl i Py Vs Wy phi-Pn | phitdrg | phi-tny | phivne | phitny Critical |
kin) | fkipfl | [kipf) (ki) ikip] Crnié Cod | "l lkinf] | fpdt | (ki fkip | Bl Bl Rae |:
1 a0 12 0 0 1 1 252522 13659 525 O4651 18698 10176 1.0879  0.9796
2
3
4
5
B
7
]
9
10
11 o
1] [»]
Procedure in Word Procedure in POF QK Cloze

Result Comparison
The reference gives (Pn = 253 kips, ,Mnx = 137 ft-kips, ,Mny = 52.5 ft-kips while sCheck gives (Pn =
252.522 kips, yMnx = 136.59 ft-kips, (Mny = 52.5 ft-kips. They are practically identical.
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Example 6 — W Shape Column (Combined Axial Tension and Flexure)

[Ref 6, Example H.3]

Check the capacity of W14x82 column in combined axial tension and flexure.
Fy =50 ksi, L =30 ft, Kx =Ky =Kz =1.0, Lux = Luy = Lb = 30 ft, Cb = 1.41.
Note: tension load must be entered as negative value.

| Steel Beam-Column Check X
Code: AISC 360-22 [16th Edition) LRFD v Use Direct Analysis Methad
Section: Wi dHB2 AISC Table... Consider Moment kM agnification Steel vield Stresz ] ks
Geometmy
Lenathe 30 it LE: a0 it Che 141 Connector Distance o it
gth: - : ) [for double angles anly]:
L a0 ft L 30 it Luz: 30 ft
K 1 Ky: 1 k= 1
Load Effects &
Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |1
ki) | ki) | ipf] | (kip) (kip) B S o T 1 M L B L =7
1 174 132 E7E 0 0 1 1 1080 491.54 168 21879 466317 1.0000 1.EIEIEIEII 0.8735
2
3
4
5
5
7
8
g
10
1 |Z|
4] [»]
Campute Procedure inwiord Procedure in POF )4 ] Claze

Result Comparison
The reference gives (Pn = 1080 kips, (Mnx = 492 ft-Kips, ,Mny = 168 ft-kips while sCheck gives (,Pn

= 1080 kips, (Mnx = 491.54 ft-kips, (,Mny =168 ft-kips. They are practically identical. ~Please note
that absolute value of axial load should be used for axial-flexural interaction formula.
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Example 7 — C Shape Beam (Flexure and Shear)

[Ref 6, Example F.2-2A and G.2B]
Check the capacity of C15x33.9 column in flexure and shear.
Fy =50 ksi, L =25 ft, Lb =5 ft, Cb = 1.0.

| Steel Beam-Calumn Check x|
Code: AI5C 360-22 [16th Edition) LRFD - ) Use Direct Analysis Method
Section: C15=33.9 AISC Table... B Consider Moment M agrification Steel vield Stress a0 ks
Geomety
e B w5 o o e, O
Lus: 25 ft Lup. 25 ft Luz: 25 ft
K 1 T 1 Kz: 1
Load Effects &
Pu Pl i Py Vs Wy phi-Pn | phitdrg | phi-tny | phivne | phitny Critical |
kin) | fkipfl | [kipf) (ki) ikip] Crnié Cod | "l lkinf] | fpdt | (ki fkip | Bl Bl Rae
1 |I| 108 0 150 0 1 1203773 172323 1854 162 11934 1.0000 1.0000 0.9259
2
3
F]
5
B
7
]
9
10
11
4] D
Procedure in Word Procedure in POF QK Cloze

Result Comparison
The reference gives (Mnx = 173 ft-kips, ,Vnx = 162 kips while sCheck gives (Mnx = 172.323 ft-kips,

oVNX =162 kips. They are practically identical.
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Example 8 — WT Shape Column (Axial Compression)

[Ref 6, Example E.8]

Check the capacity of WT7x15 column in axial compression.
Fy =50ksi, L=20ft, Kx =Ky =Kz=1.0, Lu=20ft, Cb = 1.41.

| Steel Beam-Column Check

Code: AISC 360-22 [16th Edition) LRFD v 8 Use Direct Analysis Method
Section: WT7x15 AISC Table... B Consider Moment M agrification Steel vield Stresz ] ks
Geometmy
o D wom e o Dree 0
L 20 ft L 20 it Luz: 20 ft
K 1 Ky 1 k= 1
Load Effects &
Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitvie | phit'og Critical |
ki) | ki) | ipf] | (kip) (kip) B Coy | i ki) | il ki) kel | BF 0 BTV R
1 36 i i 1 366045 18.3175) 16.8375) 504468 699583 1.9107 133382 09835
2
3
4
5
B
7
2
9
10
11
4] [»
Compute Procedure inwaord Procedure in PDF Close

Result Comparison
The reference gives (Pn = 36.6 kips while sCheck gives ,Pn = 36.6049 Kips.

identical.
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Example 9 — HSS Shape Column (Axial Compression)

[Ref 6, Example E.10]
Check the capacity of HSS12x8x3/16 column in axial compression.
Fy =50 ksi, L =30 ft, Kx =Ky =0.8, Kz=1.0, Lu =30 ft, Cb = 1.0.

| Steel Beam-Column Check X |

Code: AISC 360-22 [16th Edition) LRFD v Use Direct Analysis Methad
Section: HSS124843/16 AISC Table... Consider Moment kM agnification Steel vield Stresz ] ks
Geometmy
) . _ Connector Distance
Length: 30 ft Lb: 3 ft Chb: ! [for double angles anly]: 0 i
L 24 ft Luy: 24 ft Luz: 24 ft
K 1 Ky 1 k= 1
Load Effects &
Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |
ki) | kit | ipf] | [kip) (kip) B S T 1 M L B L =¥ |:
1 154 il 0 0 0 1 1 15133 797349 482464 96.8465 703003 1.6674 38433 1.0176
2
3
4
5
5
7
8
g
10
1 |Z|
4] [»]
Pracedure inward Procedure in PDF ak. Cloze

Result Comparison

The reference gives (Pn = 151 kips while sCheck gives (Pn = 151.33 kips. They are practically
identical. The reference gives (Pn = 177 kips while sCheck gives ,Pn = 177.832 kips for Lc = 18 ft.
The reference gives (Pn = 74.2 kips while sCheck gives ,Pn = 74.3864 Kips for Lc = 40 ft.
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Example 10 — Rectangular HSS Shape Beam (Flexure)

[Ref 6, Example F.8B]
Check the capacity of HSS8x8x3/16 column in flexure.
Fy =50 ksi, L =21 ft, Lb =21 ft, Cb = 1.0.

| Steel Beam-Column Check

Code: AISC 360-22 [16th Edition) LRFD v 8 Use Direct Analysis Method
Section: HSS58-83/16 AISC Table... B Consider Moment M agrification Steel vield Stresz ] ks
Geometmy
Length: 21 f b 2 f E oo ey D i
L 21 ft L 21 it Luz: 21 ft
€3 1 413 1 Kz 1
Load Effects &
Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |
ki | (k) | kipf) | (kip) (kip) Cns Cmy | Tipl | pdt) | kiedt | i) | mael | B¢ | B | Ratio
1 |I| e 0 0 0 1 1 15131 452611 452611 703009 702008 1.0000 1.0000 0.9121
2
3
4
5
3
7
]
]
10
11
4] [»
Procedure in ward Priocedurs in POF K Claze

Result Comparison
The reference gives (Mnx = 45.4 ft-kips while sCheck gives (Mnx = 45.2811 ft-kips. They are
practically identical.
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Example 11 — Pipe Shape Column (Compression)

[Ref 6, Example E.11]

Check the capacity of Pipel0STD column in flexure.

Fy = 35 ksi, L = 30 ft

Steel Beam-Column Check

Code: AISC 360-22 [16th Edition) LRFD v 8 Use Direct Analysis Method
Section: Pipe10STD AISC Table... B Consider Moment M agrification Steel vield Stresz ia] ks
Geometmy
Lengt: 30 f L 30 f . o Soctie anoies ol L
L a0 ft Luw 15 it Luz: 30 ft
K 1 Ky 1 k= 1
Load Effects &
Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |
ki) | ki) | ipf] | (kip) (kip) B Coy i ki) ot | (kg kel | BF 0 BTV R
1 210 i} 0 i 1 221966 968625 96.8E25§ 108675 108675 47314 12456 05461
2
3
4
5
B
7
2
9
10
11
4] [»
Compute Procedure inwaord Procedure in PDF Close

Result Comparison

The reference gives (Pn = 222 kips while sCheck gives (Pn = 221.966 Kips.

identical.

23

They are practically




Example 12 — Round HSS Shape Beam (Shear)

[Ref 6, Example G.5]

Check the capacity of HSS16.000X0.375 column in shear.

Fy =50 ksi, L = 32 ft

Steel Beam-Column Check *
Code: AI5C 360-22 [16th Edition) LRFD - ) Use Direct Analysis Method
Section: H5516.000=0.375 AISC Table... B Consider Moment M agrification Steel vield Stress a0 ks
Geomety
Lengthe 32 f L %2 f b ] oot e oy O &
Lus: 32 ft Luy. 32 ft Luz: 32 ft
K 1 T 1 Kz: 1
Load Effects &
Pu Pl i Py Vs Wy o phi-Pn | phitdrg | phi-tny | phivne | phitny B B Critical |
kip] [kip-ft] [kip-ft] (kip] (kip] ny fkipftl | [kip-fl | (kip] {kip] # ¥ | Ratio
1 |I| 0 0 180 0 1 544034 311.896 311.896 2322 2322 10000 1.0000 07752
2
3
4
5
B
7
g
g
10
11
1] Dl

Procedure inWord

Procedure in PDF

ak. Cloze

Result Comparison

The reference gives (Vnx = 232 kips while sCheck gives ,Vnx = 232.2 kips. They are practically

identical.
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Example 13 — Double Angle Shape Beam (Axial Compression)

[Ref 6, Example E.6]

Check the capacity of 2L.5x3x1/4x3/4LLBB column in axial compression.
Fy =50 ksi, L =8 ft, Kx = Ky = Kz = 1.0, Lux = Luy = Luz = 8 ft.
Connector distance = 32 in = 2.66667 ft.

| Steel Beam-Calumn Check x|
Code: AISC 360-22 [16th Edition) LRFD v Use Direct Analysis Methad
Section: 21531 /443/4LLER AISC Table... Conzider Moment M agnification Steel vield Stress a0 ks
Geomety
Lenath: &8 it Lb: g it Ch: i Connector Diztance 5 GEEET it
gt - : [for double angles only): :
Lus: 8 ft Luy 8 ft Luz: 3 ft
Ko 1 Ky: 1 Kz 1
Load Effects &
Pu Pl i Py Vs Wy phi-Pn | phitdrg | phi-tny | phivne | phitny Critical
kin) | fkipfl | [kipf) (ki) ikip] Crnié Cod | "l lkinf] | fpdt | (ki fkip | Bl Bl Rae |:
1 0 0 0 0 1 1 737965 17.2346 10873 E75 405 13102 15433 08132
2
3
4
5
B
7
8
9
10
11 |E|
1] [»]
Procedure inWord Procedure in PDF ak. Cloze

Result Comparison
The reference gives (Pn = 73.8 kips while sCheck gives ,Pn = 73.7865 kips. Please note that Lc,/ry is
modified based on AISC Specification Section E6.
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Example 14 — Single Angle Shape Column (Axial Compression and Flexure)

[Ref 6, Example E.14B]
Check the capacity of L8X4X1/2 column in axial compression and flexure.
Fy =50 ksi, L=5ft, Kx =Ky =Kz =1.0, Lux = Luy = Luz =5 ft.

Steel Beam-Column Check x

Eadc: AISC 360-22 [16th Ediion] LRFD v () Use Direct Analysis Method
Section: LEd1/2 AISC Table... Consider Moment kM agnification Steel vield Stresz ] ks
Geometmy
) . _ Connector Distance
Lengthe 5 ft Lk % ft Ch: 1 [far double angles only): 0 f
L 5 ft Luy 5 ft Luz: 5 ft
€3 1 413 1 Kz 1
Load Effects &
Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |
ki | (k) | kipf) | (kip) (kip) Cns Cmy | Tipl | pdt) | kiedt | i) | mael | B¢ | B | Ratio
1 B30 8798 0 0 1 1 168786 312505 102375 108 B4 10271 13335 16764
2
3
4
5
3
7
]
]
10
11 = |
4] [»]
Procedure in ward Priocedurs in POF K Claze

Result Comparison

The reference gives ,Pn = 168 kips, oMnx (,Mnw) = 375 in-kips = 31.25 ft-kips, \Mny (,Mpn;) = 123
in-kips = 10.25 ft-kips while sCheck gives ,Pn =168.786 kips, ,Mnx (,Mnw) = 31.2506 ft-kips, ;Mny
(6Mnz) = 10.2375 ft-kips. They are practically identical. ~Please note that for a single angle, the
moment capacities are given about the principal w-w and z-z axes and the input moments Mux and
Muy are transformed in the principal axes before flexural-axial interaction ratio is checked. Ina
conservative approach, the program always uses the absolute value for each term in Eq. H2-1, thus we
have different critical ratio between sCheck and the reference.
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Example 15 - W Shape Beam-Column Design — A Tutorial

[Ref 6, Example H.4]

Design a W8, W10 or W12 shape pinned beam-column that will resist the following conditions.
Fy =50 ksi, L =14 ft, Kx =Ky =Kz =1.0, Lux = Luy = Lb = 14 ft, Cb = 1.14.

Pn = 30 Kkips, Mux = 90 ft-kips, Muy = 12 ft-kips, Cmx = 1.0, Cmy = 1.0.

The required moments do not include second-order effects.

Step 1:

Click on the design button 4 from the sCheck main screen.

[ sCheck - A Steel Section Design Tool According to ANSIAISC 360 Code X

C:\CGInc\sCheck2\Examples\Example 14-AiscDesignExamples-E14.sck sCheck, Version 3.0

Starta new input file

Open an existing input file

Save input to a file (hold CTRL key to save to a new fie)

Perform capadty check against given geometry, material and a set of load conditions on a AISC section. You can also view a step by step
calculation procedure.

Perform AISC section design against given geometry, material and a set of load conditions. The result is a set of candidate sections that
satisfy the AISC code requirements. You can then view a detailed capacity check for each individual section candidate.

License Key... About... View Manual... = Batch Check... Export AISC Table... Import AISC Table... Copyright (C) 2014-2024, Computations Graphics, Inc.  Www .cgdnc.com
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Step 2:

Enter the geometry, load condition and design criteria on the “Steel Beam-Column Design” dialog as

following and click on “Perform Design”.

program. The sections are ordered in terms of section weight by linear foot.

Steel Beam-Column Design

Code: AISC 360-22 [16th E ditian] LAFD
Shape: W
Section Filter Criteria [0 ptional)
Section Prefires wBwl0wl2
[Comma delimited list, &.g. W12, w14
Section Min Depth: 0 in Section Max Depth: 0 in
Section MinWidth: 0 in Section Max width: 0 in
Loars Pu b Fup W Wup Crn Crm
[kip] [kip-t] [kip-ft) [kip] (kip] ¥
1 a0 12 0 0 1 1
2
3
4
5
g
7
3
4] [+]
Section
Candidates Section Critical R atio Critical Load
1 w33 I 09871 1
2 B35 0.9874 1
3 w1235 0.9897 1
4 w39 0.7908 1
5 i Bl 0.8525 1
E w2440 0.7154 1
Wil ALAR O RZA0 1
1| D

B Use Direct Analysis Method

B Consider Moment Maanification

W avirunn Mumnber of 10

Section Candidates:

Steel ield Stress [Fy]: 50 ksi
Geometry

Length: 14 ft

Lux: 14 ft K

Lg: 14 ft Ky

Luz: 14 ft Kz:

Lk 14 ft Ch:

Connector Distahce (for double ahgles only)

Check. Section...

(]S

Close

By default, 10 section candidates will be chosen by the

1.14

]
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Step 3:

The first section candidate is W10x33, which is the one given by the reference. We can view the
detailed check on a section candidate by first selecting the section candidate, then clicking on “Check
Section” button on the “Steel Beam-Column Design” dialog above. The following is the “Steel
Beam-Column Check” dialog. From here we are able to view very detailed calculation procedure by
clicking on “Procedure in Word” or “Procedure in PDF”".

Steel Beam-Column Check x

Code: AISC 360-22 [16th Edition) LRFD v 8 Use Direct Analysis Method
Section: W33 AISC Table... B Consider Moment M agrification Steel vield Stresz ] ks
Geometmy
14 . 14 _ 114 Connector Distance o it
Length: ft Lk: ft Ch: : [far double angles aniy): E—
L 14 ft Luy: 14 ft Luz: 14 ft
€3 1 413 1 Kz 1
Load Effects &
Pu kL Ry Wi W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical
ki | (k) | kipf) | (kip) (kip) Cns Cmy | Tipl | pdt) | kiedt | i) | mael | B¢ | B | Ratio
1 a0 12 0 0 1 1) 252522 13653 525 S4E51 18658 10221 11124 09571
2
3
4
5
3
7
]
]
10
11
. w
4] [»
Procedure in ward Priocedurs in POF K Claze
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Chapter 6: Verification Examples — AISC 360-16 (15™ edition) LRFD

Example 1 — W Shape Beam (Flexure in Major Axis, Lp <Lb <Lr)

[Ref 2, pp435]

Check the flexural capacity of W18x97 beam.

Fy =50 ksi, L =50 ft, Lb =25 ft. Cb = 1.3.

Steel Beam-Column Check

Code: AISC 36016 [15th E ditior) LRFD ~ ) Use Direct Analysis Method
Section: W=7 AISC Table... B Consider Moment M agrification Steel vield Stress a0 ks
Geomety
Lenathe 50 it Lb: 25 it Ch: 13 Connector Diztance 0 it
gt - : : [for double angles only):
Lus: 50 ft Luy: GO ft Luz: 50 ft
[ 1 Ky: 1 Kz 1
Load Effects &
Pu Pl i Py Vs Wy phi-Pn | phitdrg | phi-tny | phivne | phitny Critical |
kin) | fkipfl | [kipf) (ki) ikip] Crnié Crny kih) | Tkt | (ks (kin) | 1% BW R
1 |I| Fad 0 5475 0 1 125595 74033 207.375 29853 521478 1.0000 1.0000 0.9239
2
3
4
5
g
7
]
q
| 10
| il
1l Ir
Procedure inWord Procedure in POF QK Cloze
Result Comparison
The reference gives (Mnx = 740 ft-kips while sCheck gives ,Mnx = 740.336 ft-kips. They are

practically identical.
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Example 2 — W Shape Beam (Flexure in Major Axis, Lb > Lr)

[Ref 2, pp440]
Check the flexural capacity of W33x118 beam.
Fy =50 ksi, L = 28 ft, Lb = 28ft, Cb = 2.0.

| Steel Beam-Column Check

Code: AISC 360-16 [15th Edition) LRFD v 8 Use Direct Analysis Method
Section: W18 AISC Table... B Consider Moment M agrification Steel vield Stresz ] ks
Geometmy
Length: 28 ft L 28 f b 2 lor ot i oy f
L 28 ft L 28 it Luz: 28 ft
€3 1 413 1 Kz 1
Load Effects &
Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |
ki | (k) | kipf) | (kip) (kip) Cns Cmy | Tipl | pdt) | kiedt | i) | mael | B¢ | B | Ratio
1 |I| 1380 0 0 0 1 10373738 138877 192375 499565 45954 10000 1.0000 0.9937
2
3
4
5
3
7
]
]
10
11
4] [»
Procedure in ward Priocedurs in POF K Claze

Result Comparison

The reference gives (Mnx = 1390 ft-kips while sCheck gives (Mnx = 1388.77 ft-kips.

practically identical.
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Example 3 — W Shape Beam (Flexure in Minor AXis)

[Ref 4, Example F.5]
Check the flexural capacity of W12x58 beam in minor axis. Fy =50 ksi, L = 15 ft.

| Steel Beam-Calumn Check x|
Code: AISC 36016 [15th E ditior) LRFD ~ ) Use Direct Analysis Method
Section: W 2458 AISC Table... B Consider Moment M agrification Steel vield Stress a0 ks
Geomety
e 15 W o e, O
Lus: 15 ft Luy. 15 ft Luz: 15 ft
K 1 T 1 Kz: 1
Load Effects &
Pu Pl i Py Vs Wy phi-Pn | phitdrg | phi-tny | phivne | phitny Critical |
kin) | fkipfl | [kipf) (ki) ikip] Crnié Cod | "l lkinf] | fpdt | (ki fkip | Bl Bl Rae
1 |I| 0 13 0 n 1 1 525237 289133 121.875 13176 56 1.0000 1.0000 0.9272
2
3
F]
5
B
7
]
9
10
11
4] D
Compute Procedure in Word Procedure in POF QK Cloze

Result Comparison
The reference gives (Mny = 122 ft-kips while sCheck gives ,Mny = 121.875 ft-kips. They are
practically identical.
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Example 4 — W Shape Beam (Shear in Minor Axis)

[Ref 4, Example G.6]
Check the shear capacity of W21x48 beam in minor axis.

Fy =50 ksi
| Steel Beam-Calumn Check x|
Code: A#ISC 360-16 [15th Edition) LRFD v ) Use Direct Analysis Method
Section: Wlx48 AISC Table... B Consider Moment M agrification Steel vield Stress a0 ks
Geomety
) . ) Connector Diztance

Lengt: 10 ft Lb: 10 ft Ch: ! [for double angles only): 0 f
Lus: 10 ft Luy. 10 ft Luz: 10 ft
Ko 1 Ky: 1 Kz 1

Load Effects &

Pu Pl i Py Vs Wy phi-Pn | phitdrg | phi-tny | phivne | phitny Critical |
kin) | fkipfl | [kipf) (ki) ikip] Crnié Cod | "l lkinf] | fpdt | (ki fkip | Bl Bl Rae

1 [0 ] 0 0 0 120 1 1 404525 340419 55.2265 2163 189011 1.0000 1.0000 05343
2
3
4
5
B
7
8
9
10
11

4] Dl

Procedure in'word Procedure in PDF ak Close

Result Comparison
The reference gives ,Vny = 189 ft-kips while sCheck gives ,Vny = 189.011 ft-kips. They are
practically identical.
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Example 5 — W Shape Column (Combined Axial Compression and Flexure)

[Ref 4, Example H.4]
Check the capacity of W10x33 column in combined axial compression and flexure.
Fy =50 ksi, L =14 ft, Kx = Ky = Kz = 1.0, Lux = Luy = Lb = 14 ft, Cb = 1.14.

| Steel Beam-Column Check X
Code: AISC 360-16 [15th Edition] LRFD v (0 Use Direct Analpsis Method
Section: w1033 AISC Table... Consider Moment kM agnification Steel vield Stresz ] ks
Geometmy
Length, 14 ft Lb: 14 t Ch: 114 Connector Distance 0 it
gth: - : ) [for double angles anly]:
L 14 ft Luy: 14 ft Luz: 14 ft
K 1 Ky 1 k= 1
Load Effects &
Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |
ki) | kit | ipf] | [kip) (kip) B S T 1 M L B L =¥ |:
1 a0 12 0 0 1 1) 252522 13653 525 S4651 18658 10176 1.0873 09796
2
3
4
5
B
7
2
9
10
11 |Z|
4] [»]
Pracedure inward Procedure in PDF ak. Cloze

Result Comparison
The reference gives (Pn = 253 kips, ,Mnx = 137 ft-kips, ,Mny = 52.5 ft-kips while sCheck gives (Pn =
252.522 kips, yMnx = 136.59 ft-Kips, (Mny = 52.5 ft-kips. They are practically identical.
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Example 6 — W Shape Column (Combined Axial Tension and Flexure)

[Ref 4, Example H.3]

Check the capacity of W14x82 column in combined axial tension and flexure.
Fy =50 ksi, L =30 ft, Kx = Ky = Kz = 1.0, Lux = Luy = Lb = 30 ft, Cb = 1.41.
Note: tension load must be entered as negative value.

| Steel Beam-Column Check X
Code: AISC 360-16 [15th Edition) LRFD v Use Direct Analysis Methad
Section: Wi dHB2 AISC Table... Consider Moment kM agnification Steel vield Stresz ] ks
Geometmy
Lenathe 30 it LE: a0 it Che 141 Connectar Distance o it
gth: - : ) [for double angles anly]:
L a0 ft L 30 it Luz: 30 ft
K 1 Ky 1 k= 1
Load Effects &
Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |
ki) | kit | ipf] | [kip) (kip) B S T 1 M L B L =¥ |:
1 174 132 E7E 0 0 1 1 1080 491.54 168 21879 466317 1.0000 1.0000 08735
2
3
4
5
5
7
8
g
10
1 |Z|
4] [»]
Pracedure inward Procedure in PDF ak. Cloze

Result Comparison

The reference gives (Pn = 1080 kips, (Mnx = 492 ft-Kips, ,Mny = 168 ft-kips while sCheck gives (,Pn
= 1080 kips, (Mnx = 491.54 ft-kips, ,Mny =168 ft-kips. They are practically identical. ~Please note
that absolute value of axial load should be used for axial-flexural interaction formula.
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Example 7 — C Shape Beam (Flexure and Shear)

[Ref 4, Example F.2-2A and G.2B]
Check the capacity of C15x33.9 column in flexure and shear.
Fy =36 ksi, L =25 ft, Lb =5 ft, Cb = 1.0.

| Steel Beam-Calumn Check x|
Code: AISC 36016 [15th E ditior) LRFD ~ ) Use Direct Analysis Method
Section: C15=33.9 AISC Table... B Consider Moment M agrification Steel vield Stress 36 ks
Geomety
Length 25 f L 5 f = oot ooy 0 3
Lus: 25 ft Lup. 25 ft Luz: 25 ft
K 1 T 1 Kz: 1
Load Effects &
Pu Pl i Py Vs Wy phi-Pn | phitdrg | phi-tny | phivne | phitny Critical |
kin) | fkipfl | [kipf) (ki) ikip] Crnié Cod | "l lkinf] | fpdt | (ki fkip | Bl Bl Rae
1 |I| 108 0 105 0 1 10203773 130434 133488 11664 0859248 1.0000 1.0000 0.9002
2
3
F]
5
B
7
]
9
10
11
4] D
Procedure in Word Procedure in POF QK Cloze

Result Comparison
The reference gives (Mnx = 130 ft-kips, ,Vnx = 117 kips while sCheck gives (Mnx = 130.434 ft-kips,
oVNXx = 116.64 kips. They are practically identical.
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Example 8 — WT Shape Column (Axial Compression)

[Ref 4, Example E.8]

Check the capacity of WT7x15 column in axial compression.

Fy =50 ksi, L =20 ft, Kx =Ky =Kz =1.0, Lu=20 ft, Cb = 1.41.

| Steel Beam-Column Check

Code: AISC 360-16 [15th Edition) LRFD v 8 Use Direct Analysis Method
Section: WT7x15 AISC Table... B Consider Moment M agrification Steel vield Stresz ] ks
Geometmy
g D CRE R o e o [
L 20 ft L 20 it Luz: 20 ft
€3 1 413 1 Kz 1
Load Effects &
Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |
ki | (k) | kipf) | (kip) (kip) Cns Crny ki) | ki | (kig) | (ki) | B1% | BB pagg
1 0 0 1 366043 183175 16,8375 504465 BASEEZ 19107 133382 09835
2
3
4
5
3
7
]
]
10
11
4] [»
Procedure in ward Priocedurs in POF K Claze

Result Comparison
The reference gives (Pn = 36.6 kips while sCheck gives ,Pn = 36.6049 Kips.

identical.
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Example 9 — HSS Shape Column (Axial Compression)

[Ref 4, Example E.10]
Check the capacity of HSS12x8x3/16 column in axial compression.
Fy =50 ksi, L =30 ft, Kx =Ky =0.8, Kz=1.0, Lu =30 ft, Cb = 1.0.

| Steel Beam-Column Check X

Code: AISC 360-16 [15th Edition) LRFD v Use Direct Analysis Methad
Section: HSS124843/16 AISC Table... Consider Moment kM agnification Steel vield Stresz ] ks
Geometmy

) . _ Connectar Distance
Length: 30 ft Lb: 3 ft Chb: ! [for double angles anly]: i
L 24 ft L 24 it Luz 24 ft
K 1 Ky 1 k= 1
Load Effects &
Pu Fef L Fuy W Wuy phi-Prn | phiMre | phi-Mny | phiviie | phitng Critieal |2
ki) | ki) | ipf] | (kip) (kip) B o T 1 M L B L = v |:
1 154 a ] i i 1 10 151,33 787949 482454 968465 703003 1.BE74 38493 10176
2
3
‘ ]
5
g
7
g
9
10
1 |Z|
4] [»]
Compute Procedure inwaord Procedure in PDF Close

Result Comparison

The reference gives (Pn = 151 kips while sCheck gives (Pn = 151.33 kips. They are practically
identical. The reference gives (Pn = 177 kips while sCheck gives ,Pn = 177.832 kips for Lc = 18 ft.
The reference gives (Pn = 74.2 kips while sCheck gives ,Pn = 74.3864 Kips for Lc = 40 ft.

38




Example 10 — Rectangular HSS Shape Beam (Flexure)

[Ref 4, Example F.8B]
Check the capacity of HSS8x8x3/16 column in flexure.
Fy =50 ksi, L =21 ft, Lb =21 ft, Cb = 1.0.

| Steel Beam-Column Check

Code: AISC 360-16 [15th Edition) LRFD v 8 Use Direct Analysis Method
Section: HSS58-83/16 AISC Table... B Consider Moment M agrification Steel vield Stresz ] ks
Geometmy
Length: 21 f b 2 f E oo ey D i
L 21 ft L 21 it Luz: 21 ft
€3 1 413 1 Kz 1
Load Effects &
Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |
ki | (k) | kipf) | (kip) (kip) Cns Cmy | Tipl | pdt) | kiedt | i) | mael | B¢ | B | Ratio
1 |I| e 0 0 0 1 1 15131 452611 452611 703009 702008 1.0000 1.0000 0.9121
2
3
4
5
3
7
]
]
10
11
4] [»
Procedure in ward Priocedurs in POF K Claze

Result Comparison
The reference gives (Mnx = 45.4 ft-kips while sCheck gives (Mnx = 45.2811 ft-kips. They are
practically identical.
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Example 11 — Pipe Shape Column (Compression)

[Ref 4, Example E.11]

Check the capacity of Pipel0STD column in flexure.

Fy = 35 ksi, L = 30 ft

| Steel Beam-Column Check

Code: AISC 360-16 [15th Edition) LRFD v 8 Use Direct Analysis Method
Section: Pipe10STD AISC Table... B Consider Moment M agrification Steel vield Stresz ia] ks
Geometmy
Length: 30 ft L 30 f o1 lor ot i oy f
L a0 ft Luw 15 it Luz: 30 ft
€3 1 413 1 Kz 1
Load Effects &
Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |
ki | (k) | kipf) | (kip) (kip) Cns Cmy | Tipl | pdt) | kiedt | i) | mael | B¢ | B | Ratio
1 |I| 0 0 1 221,966 950625 95.8625 108.675 10B675 1.0000 1.0000 0.0000
2
3
4
5
3
7
]
]
10
11
4] [»
Procedure in ward Priocedurs in POF K Claze

Result Comparison
The reference gives (Pn = 222 kips while sCheck gives (Pn = 221.966 Kips.

identical.
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Example 12 — Round HSS Shape Beam (Shear)

[Ref 4, Example G.5]
Check the capacity of HSS16.000X0.375 column in shear.
Fy =46 ksi, L = 32 ft

| Steel Beam-Calumn Check x|
Code: AISC 36016 [15th E ditior) LRFD ~ ) Use Direct Analysis Method
Section: H5516.000=0.375 AISC Table... B Consider Moment M agrification Steel vield Stress 48 ks
Geomety
Length: 32 f L 32 f = oot ooy 0 3
Lus: 32 ft Luy. 32 ft Luz: 32 ft
K 1 T 1 Kz: 1
Load Effects &
Pu Pl i Py Vs Wy phi-Pn | phitdrg | phi-tny | phivne | phitny Critical |
kin) | fkipfl | [kipf) (ki) ikip] Crnié Cod | "l lkinf] | fpdt | (ki fkip | Bl Bl Rae
1 |I| 0 0 180 0 1 1 514,829 292186 292186 213624 213624 1.0000 1.0000 0.8426
2
3
F]
5
B
7
]
9
10
11
4] D
Procedure in Word Procedure in POF QK Cloze

Result Comparison
The reference gives (Vnx = 213 kips while sCheck gives ,Vnx = 213.624 kips. They are practically
identical.

41



Example 13 — Double Angle Shape Beam (Axial Compression)

[Ref 4, Example E.6]

Check the capacity of 2L.5x3x1/4x3/4LLBB column in axial compression.
Fy =36 ksi, L =8 ft, Kx = Ky = Kz = 1.0, Lux = Luy = Luz = 8 ft.
Connector distance = 32 in = 2.66667 ft.

| Steel Beam-Calumn Check x|
Code: AISC 36016 [15th E ditior) LRFD ~ Use Direct Analysis Methad
Section: 21531 /443/4LLER AISC Table... Conzider Moment M agnification Steel vield Stress 36 ks
Geomety
Lenath: &8 it Lb: g it Ch: i Connector Diztance 5 GEEET it
gt - : [for double angles only): :
Lus: 8 fit Luy: 8 ft Luz 8 ft
K 1 T 1 Kz: 1
Load Effects &
Pu Pl i Py Vs Wy phi-Pn | phitdrg | phi-tny | phivne | phitny Critical
kin) | fkipfl | [kipf) (ki) ikip] Crnié Cod | "l lkinf] | fpdt | (ki fkip | Bl Bl Rae |:
1 0 0 0 0 1 1 675394 127086 8942908 486 2976 13102 15433 0.89984
2
3
F]
5
B
7
]
9
10
11 o
4] [»]

Procedure inWord Procedure in PDF ak. Cloze

Result Comparison
The reference gives (Pn = 67.5 kips while sCheck gives ,Pn = 67.5394 kips. Please note that Lc,/ry is
modified based on AISC Specification Section E6.
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Example 14 — Single Angle Shape Column (Axial Compression and Flexure)

[Ref 4, Example E.14]
Check the capacity of L8X4X1/2 column in axial compression and flexure.
Fy =36 ksi, L=5ft, Kx = Ky = Kz = 1.0, Lux = Luy = Luz =5 ft.

| Steel Beam-Column Check x
| Cods: AISC 360-16 [15th Edition] LRFD v (0 Use Direct Analpsis Method
Section: LEd1/2 AISC Table... Consider Moment kM agnification Steel vield Stresz i ks
Geometmy
) . _ Connector Distance
Length: 5 ft Lb: 5 ft Chb: ! [for double angles anly]: 0 i
Lus: 3 fr Lue 5 ft Luz 3 ft
K 1 Ky 1 k= 1
Load Effects &
Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |
ki) | kit | ipf] | [kip) (kip) B S T 1 M L B L =¥
1 BE44 5934 0 0 1 1140612 253584 7371 FR7B| 3REE 10212 12485 16560
2
3
4
5
B
7
2
9
10
11 |Z|
4] [»]
Pracedure inward Procedure in PDF ak. Cloze

Result Comparison

The reference gives (Pn = 141 kips, ¢Mnx (,Mnw) = 304 in-kips = 25.33 ft-kips, (Mny (,My;) = 88.5
in-kips = 7.375 ft-kips while sCheck gives ,Pn = 140.612 kips, oMnx (,Mnw) = 25.3584 ft-kips, ,Mny
(6Mnz) = 7.371 ft-kips. They are practically identical. ~Please note that for a single angle, the
moment capacities are given about the principal w-w and z-z axes and the input moments Mux and
Muy are transformed in the principal axes before flexural-axial interaction ratio is checked. Ina
conservative approach, the program always uses the absolute value for each term in Eq. H2-1, thus we
have different critical ratio between sCheck and the reference.
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Example 15 - W Shape Beam-Column Design — A Tutorial

[Ref 4, Example H.4]

Design a W8, W10 or W12 shape pinned beam-column that will resist the following conditions.
Fy =50 ksi, L =14 ft, Kx =Ky =Kz =1.0, Lux = Luy = Lb = 14 ft, Cb = 1.14.

Pn = 30 Kkips, Mux = 90 ft-kips, Muy = 12 ft-kips, Cmx = 1.0, Cmy = 1.0.

The required moments do not include second-order effects.

Step 1:

Click on the design button 4 from the sCheck main screen.

[ sCheck - A Steel Section Design Tool According to ANSIAISC 360 Code X

C:\CGInc\sCheck2\Examples\Example 14-AiscDesignExamples-E14.sck sCheck, Version 3.0

Starta new input file

Open an existing input file

Save input to a file (hold CTRL key to save to a new fie)

Perform capadty check against given geometry, material and a set of load conditions on a AISC section. You can also view a step by step
calculation procedure.

Perform AISC section design against given geometry, material and a set of load conditions. The result is a set of candidate sections that
satisfy the AISC code requirements. You can then view a detailed capacity check for each individual section candidate.

License Key... About... View Manual... = Batch Check... Export AISC Table... Import AISC Table... Copyright (C) 2014-2024, Computations Graphics, Inc.  Www .cgdnc.com
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Step 2:

Enter the geometry, load condition and design criteria on the “Steel Beam-Column Design” dialog as

following and click on “Perform Design”.

program. The sections are ordered in terms of section weight by linear foot.

Steel Beam-Column Design

| Code: AISC 36016 [15th E ditian] LAFD ~
Shape: W e
Section Filter Criteria [0 ptional)
Section Prefires wBwl0wl2
[Comma delimited list, &.g. W12, w14
Section Min Depth: 0 in Section Max Depth: 0 in
Section MinWidth: 0 in Section Max width: 0 in
Loars Pu b Fup W Wup Crn Crm
[kip] [kip-t] [kip-ft) [kip] (kip] ¥
1 a0 12 0 0 1 1
2
3
4
5
g
7
3
Section -
Candidates Section Critical R atio Critical Load
1 w33 I 09871 1
2 B35 0.9874 1
3 w1235 0.9897 1
4 w39 0.7908 1
5 i Bl 0.8525 1
E w2440 0.7154 1
Wil ALAR O RZA0 1
1| P

B Use Direct Analysis Method

B Consider Moment Maanification

W avirunn Mumnber of 10

Section Candidates:

Steel ield Stress [Fy]: 50 ksi
Geometry

Length: 14 ft

Lux: 14 ft K

Lg: 14 ft Ky

Luz: 14 ft Kz:

Lk 14 ft Ch:

Connector Distahce (for double ahgles only)

Check. Section...

(]S

Close

By default, 10 section candidates will be chosen by the

1.14

]
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Step 3:

The first section candidate is W10x33, which is the one given by the reference. We can view the
detailed check on a section candidate by first selecting the section candidate, then clicking on “Check
Section” button on the “Steel Beam-Column Design” dialog above. The following is the “Steel
Beam-Column Check” dialog. From here we are able to view very detailed calculation procedure by
clicking on “Procedure in Word” or “Procedure in PDF”.

Steel Beam-Column Check x
Code: AISC 360-16 [15th Edition) LRFD v 8 Use Direct Analysis Method
Section: W33 AISC Table... B Consider Moment M agrification Steel vield Stresz ] ks
Geometmy
Lenathe 14 it LE: 14 it Che 114 Connector Distance o it
gth: - : ) [for double angles anly]:
L 14 ft Luy: 14 ft Luz: 14 ft
€3 1 413 1 Kz 1
Load Effects &
Pu Fef L Fuy W Wuy phi-Prn | phiMre | phi-Mny | phiviie | phitng Critieal |2
ki) | kit | ipf] | [kip) (kip) B S T 1 M L B L =¥
1 a0 12 0 0 1 1) 252522 13653 525 S4E51 18658 10221 11124 09571
2
3
4
5
B
7
2
9
10
11
. w
4] [»
Pracedure inward Procedure in PDF ak. Cloze
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Chapter 7: Verification Examples — AISC 360-10 (14™ edition) LRFD

Example 1 — W Shape Beam (Flexure in Major Axis, Lp <Lb <Lr)

[Ref 2, pp435]
Check the flexural capacity of W18x97 beam.
Fy =50 ksi, L =50 ft, Lb =25 ft. Cb = 1.3.

Steel Beam-Caolumn Check X
Code: AISC 360-10 [14th E dition) LRFD v 8 Use Direct Analysis Method
s ection: Rak=aer &I5C Table... B Consider Moment M agrification Steel Yield Stress 50 ki
Geometmy
Lengthy 90 ft Lb: 25 t Ch: 1.3 Connectar Distance 0 it
gth: - : ) [for double angles anly]:
L a0 ft L 50 it Luz: a0 ft
Kar 1 Ky 1 Kz 1
Load Effects & Saved to this PC
Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |
ki) | kit | ipf] | [kip) (kip) B S T 1 M L B L =¥
1[0 ] e 0 5478 0 1 1 125595 74033 207.375 29853 S21.478 1.0000 10000 09239
2
3
4
5
B
7
2
9
10
11
. w
4] [y
Procedure inwaord Procedure in PDF kK Close

Result Comparison
The reference gives (Mnx = 740 ft-kips while sCheck gives ,Mnx = 740.336 ft-kips. They are
practically identical.
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Example 2 — W Shape Beam (Flexure in Major Axis, Lb > Lr)

[Ref 2, pp440]
Check the flexural capacity of W33x118 beam.
Fy =50 ksi, L = 28 ft, Lb = 28ft, Cb = 2.0.

| Steel Beam-Column Check

Code: AISC 360-10 [14th E dition) LRFD v 8 Use Direct Analysis Method
Section: W18 AISC Table... B Consider Moment M agrification Steel vield Stresz ] ks
Geometmy
Length: 28 ft L 28 f b 2 lor ot i oy f
L 28 ft L 28 it Luz: 28 ft
€3 1 413 1 Kz 1
Load Effects &
Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |
ki | (k) | kipf) | (kip) (kip) Cns Cmy | Tipl | pdt) | kiedt | i) | mael | B¢ | B | Ratio
1 |I| 1380 0 0 0 1 10373738 138877 192375 499565 45954 10000 1.0000 0.9937
2
3
4
5
3
7
]
]
10
11
4] [»
Procedure in ward Priocedurs in POF K Claze

Result Comparison

The reference gives (Mnx = 1390 ft-kips while sCheck gives (Mnx = 1388.77 ft-kips.

practically identical.
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Example 3 — W Shape Beam (Flexure in Minor AXxis)

[Ref 3, Example F.5]
Check the flexural capacity of W12x58 beam in minor axis. Fy =50 ksi, L = 15 ft.

| Steel Beam-Calumn Check x|
Code: AISC 36010 [14th E dition) LRFD ~ ) Use Direct Analysis Method
Section: W 2458 AISC Table... B Consider Moment M agrification Steel vield Stress a0 ks
Geomety
e 15 W o e, O
Lus: 15 ft Luy. 15 ft Luz: 15 ft
K 1 T 1 Kz: 1
Load Effects &
Pu Pl i Py Vs Wy phi-Pn | phitdrg | phi-tny | phivne | phitny Critical |
kin) | fkipfl | [kipf) (ki) ikip] Crnié Cod | "l lkinf] | fpdt | (ki fkip | Bl Bl Rae
1 |I| 0 13 0 n 1 1 525237 289133 121.875 13176 56 1.0000 1.0000 0.9272
2
3
F]
5
B
7
]
9
10
11
4] D
Compute Procedure in Word Procedure in POF QK Cloze

Result Comparison
The reference gives (Mny = 122 ft-kips while sCheck gives ,Mny = 121.875 ft-kips. They are
practically identical.
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Example 4 — W Shape Beam (Shear in Minor Axis)

[Ref 3, Example G.6]
Check the shear capacity of W21x48 beam in minor axis.
Fy =50 ksi

| Steel Beam-Column Check

Code: AISC 360-10 [14th E dition) LRFD v 8 Use Direct Analysis Method
Section: W2lndd AISC Table... B Consider Moment M agrification Steel vield Stresz ] ks
Geometmy
Length: 10 ft L 10 f o1 lor ot i oy f
L 10 ft L 10 it Luz: 10 ft
€3 1 413 1 Kz 1
Load Effects &
Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |
ki | (k) | kipf) | (kip) (kip) Cns Cmy | Tipl | pdt) | kiedt | i) | mael | B¢ | B | Ratio
1 |I| 0 0 0 120 1 1 402764 0419 552265 2163 189011 1.0000 1.0000 06349
2
3
4
5
3
7
]
]
10
11
4] [»
Procedure in ward Priocedurs in POF K Claze

Result Comparison
The reference gives (Vny = 189 ft-kips while sCheck gives ,Vny = 189.011 ft-kips. They are
practically identical.
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Example 5 - W Shape Column (Combined Axial Compression and Flexure)

[Ref 3, Example H.4]
Check the capacity of W10x33 column in combined axial compression and flexure.
Fy=50ksi,L=14ft, Kx =Ky =Kz=1.0, Lux =Luy =Lb =14 ft, Cb = 1.14.

| Steel Beam-Column Check X
Code: AISC 36010 [14th Edition] LRFD v (0 Use Direct Analpsis Method
Section: w1033 AISC Table... Consider Moment kM agnification Steel vield Stresz ] ks
Geometmy
Lenathe 14 it LE: 14 it Che 114 Connector Distance o it
gth: - : ) [for double angles anly]:
L 14 ft Luy: 14 ft Luz: 14 ft
K 1 Ky 1 k= 1
Load Effects &
Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |
ki) | kit | ipf] | [kip) (kip) B S T 1 M L B L =¥ |:
1 a0 12 0 0 1 1) 252522 13653 525 S4651 18658 10176 1.0873 09796
2
3
4
5
B
7
2
9
10
11 |Z|
4] [»]
Pracedure inward Procedure in PDF ak. Cloze

Result Comparison
The reference gives (Pn = 253 kips, ,Mnx = 137 ft-kips, ,Mny = 52.5 ft-kips while sCheck gives (Pn =
252.522 kips, yMnx = 136.59 ft-Kips, (Mny = 52.5 ft-kips. They are practically identical.
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Example 6 — W Shape Column (Combined Axial Tension and Flexure)

[Ref 3, Example H.3]

Check the capacity of W14x82 column in combined axial tension and flexure.
Fy =50 ksi, L =30 ft, Kx =Ky =Kz =1.0, Lux = Luy = Lb = 30 ft, Cb = 1.41.
Note: tension load must be entered as negative value.

| Steel Beam-Column Check X
Code: AISC 360-10 [14th E dition) LRFD v Use Direct Analysis Methad
Section: Wi dHB2 AISC Table... Consider Moment kM agnification Steel vield Stresz ] ks
Geometmy
Lenathe 30 it LE: a0 it Che 141 Connectar Distance o it
gth: - : ) [for double angles anly]:
L a0 ft L 30 it Luz: 30 ft
K 1 Ky 1 k= 1
Load Effects &
Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |
ki) | kit | ipf] | [kip) (kip) B S T 1 M L B L =¥ |:
1 174 132 E7E 0 0 1 1 1080 491.54 168 21879 466317 1.0000 1.0000 08735
2
3
4
5
5
7
8
g
10
1 |Z|
4] [»]
Pracedure inward Procedure in PDF ak. Cloze

Result Comparison
The reference gives (Pn = 1080 kips, (Mnx = 492 ft-Kips, ,Mny = 168 ft-kips while sCheck gives (,Pn

= 1080 kips, (Mnx = 491.54 ft-kips, (,Mny =168 ft-kips. They are practically identical. ~Please note
that absolute value of axial load should be used for axial-flexural interaction formula.
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Example 7 — C Shape Beam (Flexure and Shear)

[Ref 3, Example F.2-2A and G.2B]
Check the capacity of C15x33.9 column in flexure and shear.
Fy =36 ksi, L=25ft, Lb =5 ft, Cb = 1.0.

Steel Beam-Column Check X
Code: AISC 360-10 [14th E dition) LRFD v 8 Use Direct Analysis Method
Section: C15433.9 AISC Table... B Consider Moment M agrification Steel vield Stresz i ks
Geometmy
Lenth: 25 f b 5 f E oo ey D i
L 25 ft Luw 25 it Luz: 25 ft
€3 1 413 1 Kz 1
Load Effects &
Pu kL Ry Wi W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |2
ki | (k) | kipf) | (kip) (kip) Cns Cmy | Tipl | pdt) | kiedt | i) | mael | B¢ | B | Ratio
1 |I| 108 0 105 0 1 10203773 130434 133482 11664 659248 10000 1.0000 0.9002
2
3
4
5
3
7
]
]
10
11
. -
4] [»
Procedure in ward Priocedurs in POF K Claze

Result Comparison
The reference gives (Mnx = 130 ft-kips, ,Vnx = 117 kips while sCheck gives (Mnx = 130.434 ft-kips,
oVNX = 116.64 kips. They are practically identical.
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Example 8 — WT Shape Column (Axial Compression)

[Ref 3, Example E.8]
Check the capacity of WT7x15 column in axial compression.
Fy =50 ksi, L =20 ft, Kx =Ky =Kz =1.0, Lu=20ft, Cb = 1.41.

| Steel Beam-Calumn Check x|
Code: AISC 360-10 [14th Edition) LRFD v ) Use Direct Analysis Method
Section: W15 AISC Table... B Consider Moment M agrification Steel vield Stress a0 ks
Geomety
) . ) Connector Diztance
Lengt: 20 ft Lb: 2 ft Ch: ! [for double angles only): 0 f
Lus: 20 ft Luy. 20 ft Luz: 20 ft
Ko 1 Ky: 1 Kz 1
Load Effects &
Pu Pl i Py Vs Wy phi-Pn | phitdrg | phi-tny | phivne | phitny Critical |
kin) | fkipfl | [kipf) (ki) ikip] Crnié Cod | "l lkinf] | fpdt | (ki fkip | Bl Bl Rae
1 0 0 0 0 1 1 366049 213 16.8375 504465 99583 19107 13332 0.9835
2
3
4
5
B
7
8
9
10
11
4] Dl
Procedure in'word Procedure in PDF ak Close

Result Comparison
The reference gives (Pn = 36.6 kips while sCheck gives ,Pn = 36.6049 kips. They are practically
identical.
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Example 9 — HSS Shape Column (Axial Compression)

[Ref 3, Example E.10]
Check the capacity of HSS12x8x3/16 column in axial compression.
Fy =46 ksi, L =30 ft, Kx =Ky =0.8, Kz=1.0, Lu =30 ft, Cb = 1.0.

| Steel Beam-Column Check
Code: AISC 360-10 [14th E dition) LRFD v Use Direct Analysis Methad
Section: HSS124843/16 AISC Table... Consider Moment kM agnification Steel vield Stresz 46 ks
Geometmy
) . _ Connector Distance

Lengthe 30 ft Lk 30 ft Ch: 1 [far double angles only): 0 f
L a0 ft L 30 it Luz: 30 ft
[ ns Ky ns Kz 1

Load Effects &

Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |
ki) | kit | ipf] | [kip) (kip) B S T 1 M L B L =¥
1 154 0 1 142063 73845 455152 928919 B4.6422 16624 38012 1.0340
2
3
4
5
5
7
8
g
10
1 |Z|
4] [»]
Pracedure inward Procedure in PDF ak. Cloze

Result Comparison

The reference gives (Pn = 142 kips while sCheck gives (Pn = 142.063 kips. They are practically
identical. Please be advised that sCheck takes a conservative initial assumption (f = Fy) in applying
AISC specification Eq. E7-18.
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Example 10 — Rectangular HSS Shape Beam (Flexure)

[Ref 3, Example F.8B]
Check the capacity of HSS8x8x3/16 column in flexure.
Fy =46 ksi, L =21 ft, Lb =21 ft, Cb = 1.0.

| Steel Beam-Calumn Check x|
Code: AISC 36010 [14th E dition) LRFD ~ Use Direct Analysis Methad
Section: HSS8<8<3/16 AISC Table... B Consider Moment M agrification Steel vield Stress 48 ks
Geomety
e 2 oA o e, O
Lus: 21 ft Luy 21 ft Luz: 21 ft
K 1 T 1 Kz: 1
Load Effects &
Pu Pl i Py Vs Wy phi-Pn | phitdrg | phi-tny | phivne | phitny Critical |
kin) | fkipfl | [kipf) (ki) ikip] Crnié Cod | "l lkinf] | fpdt | (ki fkip | Bl Bl Rae
1 |I| 4.3 0 0 0 1 1 134595 425496 425436 G4.5422 646422 1.0000 1.0000 0.9707
2
3
F]
5
B
7
]
9
10
11
4] D
Procedure in Word Procedure in POF QK Cloze

Result Comparison
The reference gives (Mnx = 42.5 ft-kips while sCheck gives (Mnx = 42.5486 ft-kips. They are
practically identical.
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Example 11 — Pipe Shape Column (Compression)

[Ref 3, Example E.11]

Check the capacity of Pipel0STD column in flexure.

Fy = 35 ksi, L = 30 ft

| Steel Beam-Column Check

Code: AISC 360-10 [14th E dition) LRFD v 8 Use Direct Analysis Method
Section: Pipe10STD AISC Table... B Consider Moment M agrification Steel vield Stresz ia] ks
Geometmy
Length: 30 ft L 30 f o1 lor ot i oy f
L a0 ft L 30 it Luz: 30 ft
€3 1 413 1 Kz 1
Load Effects &
Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |
ki | (k) | kipf) | (kip) (kip) Cns Cmy | Tipl | pdt) | kiedt | i) | mael | B¢ | B | Ratio
1 |I| 0 0 1 221,966 950625 95.8625 108.675 10B675 1.0000 1.0000 0.0000
2
3
4
5
3
7
]
]
10
11
4] [»
Procedure in ward Priocedurs in POF K Claze

Result Comparison
The reference gives (Pn = 222 kips while sCheck gives (Pn = 221.966 Kips.

identical.
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Example 12 — Round HSS Shape Beam (Shear)

[Ref 3, Example G.5]
Check the capacity of HSS16X0.375 column in shear.
Fy =42 ksi, L = 32 ft

| Steel Beam-Column Check X

Code: AISC 360-10 [14th E dition) LRFD v 8 Use Direct Analysis Method
Section: HSS516.000=0.375 AISC Table... B Consider Moment M agrification Steel vield Stresz 42 ks
Geometmy

Length: 32 f b 32 f E oo ey D i

L 32 ft Lo 32 it Luz: 32 ft

€3 1 413 1 Kz 1
Load Effects &

Pu kL Ry Wi W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |2
ki | (k) | kipf) | (kip) (kip) Cns Cmy | Tipl | pdt) | kiedt | i) | mael | B¢ | B | Ratio

1 |I| 0 0 180 0 1 1 483508 269315 269.325 195.048 195048 10000 1.0000 0.9228

2

3

4

5

3

7

]

]

10

11

. -
4] [»

Procedure in ward Priocedurs in POF K Claze

Result Comparison
The reference gives (Vnx = 195 kips while sCheck gives ,Vnx = 195.048 kips. They are practically
identical.
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Example 13 — Double Angle Shape Beam (Axial Compression)

[Ref 3, Example E.6]
Check the capacity of 2L.5x3x1/4x3/4LLBB column in axial compression.
Fy =36 ksi, L =8 ft, Kx = Ky = Kz = 1.0, Lux = Luy = Luz = 8 ft.

Connector distance

=32in=2.66667 ft.

| Steel Beam-Column Check
Code: AISC 36010 [14th E dition) LRFD ~ ) Use Direct Analysis Method
Section: 21531 /443/4LLER AISC Table... B Consider Moment M agrification Steel vield Stress 36 ks
Geomety
Lenath: &8 it Lb: g it Ch: i Connector Diztance 5 GEEET it
gt - : [for double angles only): :

Lus: 8 fit Luy: 8 ft Luz 8 ft
K 1 T 1 Kz: 1

Load Effects &

Pu Pl i Py Vs Wy phi-Pn | phitdrg | phi-tny | phivne | phitny Critical |
kin) | fkipfl | [kipf) (ki) ikip] Crnié Cod | "l lkinf] | fpdt | (ki fkip | Bl Bl Rae
1 0 0 0 0 1 1 642975 13.0454 942908 486 2976 13102 15433 09332
2
3
4
5
B
7
]
9
10
11
4] D

Procedure inWord

Procedure in PDF

Result Comparison

The reference gives (Pn = 64.3 kips while sCheck gives ,Pn = 64.2975 Kips.

identical.
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Example 14 — Single Angle Shape Column (Axial Compression and Flexure)

[Ref 3, Example E.14]
Check the capacity of L8X4X7/16 column in axial compression and flexure.
Fy =36 ksi, L=5ft, Kx =Ky =Kz =1.0, Lux = Luy = Luz =5 ft.

| Steel Beam-Column Check X
Code: AISC 36010 [14th Edition] LRFD v (0 Use Direct Analpsis Method
Section: LE-47 16 AISC Table... Consider Moment kM agnification Steel vield Stresz i ks
Geometmy
) . _ Connector Distance

Length: 5 ft Lb: 5 ft Chb: ! [for double angles anly]: 0 i

Lus: 3 fr Lue 5 ft Luz 3 ft

K 1 Ky 1 k= 1
Load Effects &

Pu kL Ry W W phi-Pn | phi-Mng | phi-tMny | phitdhe | phit'ng Critical |
ki) | kit | ipf] | [kip) (kip) B S T 1 M L B L =¥

1 i 0 0 0 1 1 113673 20762 65205 681178 340589 10222 12595 05533

2

3

4

5

B

7

2

9

10

11 |Z|
4] [»]

Pracedure inward Procedure in PDF ak. Cloze

Result Comparison

The reference gives ,Pn = 113 kips, oMnx (,Mnw) = 248 in-kips = 20.67 ft-kips, (\Mny (,Mpn;) = 78.3
in-kips = 6.525 ft-kips while sCheck gives ,Pn = 113.679 kips, (Mnx (,Mnw) = 20.762 ft-kips, ,Mny
(oMnz) = 6.5205 ft-kips. They are practically identical. ~Please note that for a single angle, the
moment capacities are given about the principal w-w and z-z axes and the input moments Mux and
Muy are transformed in the principal axes before flexural-axial interaction ratio is checked. In a
conservative approach, the program always uses the absolute value for each term in Eq. H2-1, thus we
have different critical ratio between sCheck and the reference.
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Example 15 - W Shape Beam-Column Design — A Tutorial

[Ref 3, Example H.4]

Design a W8, W10 or W12 shape pinned beam-column that will resist the following conditions.
Fy =50 ksi, L =14 ft, Kx =Ky =Kz =1.0, Lux = Luy = Lb = 14 ft, Cb = 1.14.

Pn = 30 Kkips, Mux = 90 ft-kips, Muy = 12 ft-kips, Cmx = 1.0, Cmy = 1.0.

The required moments do not include second-order effects.

Step 1:

Click on the design button 4 from the sCheck main screen.

[ sCheck - A Steel Section Design Tool According to ANSI/AISC 360 Code x
C:\CGInc\sCheck2\Examples-LRFD 14\Example 14-AiscDesignExamples-E14.sck sCheck, Version 3.0

Start a new input file

Open an existing input file

Save input to a file (hold CTRL key to save to a new file)

Perform capadity check against given geometry, material and a set of load conditions on a AISC section. You can also view a step by step
calculation procedure.

Perform AISC section design against given geometry, material and a set of load conditions. The result is a set of candidate sections that
satisfy the AISC code requirements. You can then view a detailed capacity check for each individual section candidate.

License Key... About,.. View Manual, .. Batch Check... Export AISC Table. .. Import AISC Table... Copyright (C) 2014-2024, Computations Graphics, Inc.  www.cgdnc.com
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Step 2:

Enter the geometry, load condition and design criteria on the “Steel Beam-Column Design” dialog as

following and click on “Perform Design”.

By default, 10 section candidates will be chosen by the

program. The sections are ordered in terms of section weight by linear foot.

Steel Beam-Column Design

| Code:

Shape:

Loads:

Section
Candidates

Step 3:

The first section candidate is W10x33, which is the one given by the reference.
detailed check on a section candidate by first selecting the section candidate, then clicking on “Check
Section” button on the “Steel Beam-Column Design” dialog above.
Beam-Column Check” dialog. From here we are able to view very detailed calculation procedure by

AISC 360-10 [14th Edition) LRFD
W

Section Filter Crtena [0ptional)

Section Prefives wiEwllwl2
[Comma delimited lizt, e.g. W12, w14).
Section Min D epth: 0 in Section Max Depth: U in
Section Minwidth: 0 in Section Maw width: U in
Pu bdum by Y Wy C C @ Ee
[kip) kipfl | [kipf) | [kip) (kip) m m
1 311 12 0 0 1 1
2
3
4
5
g
7
8 [v]
4] [¥]
r
Sectian Critical A atio Critical Load
1 W33 I 09871 1
2 Wik3h 09874 1
e} Wi 235 0.9300 1
4 W33 0.7308 1
5 wigdl 08525 1
E WZ=40 07154 1
i AR [ E2RN 1
] [»]

clicking on “Procedure in Word” or “Procedure in PDF”.
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Uze Direct Analysiz bMethod

Congider bMoment b agnification

b aximurm Mumber of 10
Section Candidates:

Steel Wield Stress [Fy): 50 ksi
ametny

Lenath: 14 ft

Lu: 14 ft ka1

Luy: 14 ft Ky: 1

Luz: 14 ft Kz 1

Lb 14 ft Ch 114

Connector Distance (for double anglez only) 0

Check Section...

0K

Cloze

We can view the

The following is the “Steel



| Steel Beam-Column Check
i Code: AISC 36010 [14th E dition) LRFD ) Use Direct Analysis Method
Section: W33 AISC Table... B Consider Moment M agrification Steel vield Stress a0 ks
Geomety
Lenathe 14 it Lb: 14 it Ch: 114 Connector Diztance 0 it
gt - : : [for double angles only):
Lus: 14 ft Luy. 14 ft Luz: 14 ft
K 1 T 1 Kz: 1
Load Effects &
Pu Pl i Py Vs Wy phi-Pn | phitdrg | phi-tny | phivne | phitny Critical
kin) | fkipfl | [kipf) (ki) ikip] Crnié Cod | "l lkinf] | fpdt | (ki fkip | Bl Bl Rae
1 a0 12 1 252522 13659 525 S4651 186598 10221 11124 09871
2
3
4
5
. B
: 7
]
9
10
11
4] D

Compute

Procedure inWord

Procedure in PDF

ak. Cloze
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Chapter 8: Sample sCheck Detailed Report

The following lists an example of detailed calculation procedures in Word format that is automatically
generated by sCheck.
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General Info

File Name
Design Code
Using Direct Analysis Method

Consider Multiplier B1 for P-delta Effect

Date & Time

C:\CGlInc\sCheck3\Examples-LRFD16\Example15-AiscDesignExamples-H4.sck
AISC 360-22 (16th edition) LRFD

Yes
Yes
11/26/2023 18:39

Section Property - W10X33

Property Value Unit Property Value Unit Property Value Unit
A=Ag 9.71 in"2 bf 7.96 in tf 0.435 in
tw 0.29 in d 9.73 in h/tw 27.1
Cw 791 in"6 hO 9.3 in rts 2.2 in
Zx 38.8 in"3 Sx 35 in"3 Ix 171 in"4
rx 4.19 in Zy 14 in"3 Sy 9.2 in"3
ly 36.6 in4 ry 1.94 in J 0.583 in"4
Design Input
Input Value Unit Input Value Unit Input Value Unit
Pu=Pr 30 kips Mux = Mxr 90 kip-ft Muy = Myr 12 kip-ft
Cmx Cmy 1 Vux 0 kips
Vuy kips Fy 50 ksi Cb 1.14
Lb 14 ft Kx 1 Ky 1
Kz 1 Lx 14 ft Ly 14 ft
Lz 14 ft
*Lex = Kx * Lx; Ley = Ky * Ly; Lez =Kz * Lz
Axial Capacity Calculation
Step Equation Value Note
Checking flange slenderness
b=bf/2 3.98in
b/ tf 9.1494
E
A= 0564 — 13.487
Ey
The section has non-slender flange element
Checking web slenderness
b/t=h/tw 27.1
A= 149, — 35.884
Y
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The section has non-slender web

Compressive strength to account for flexural buckling

K.L,
40.095
Ta
K, L
— 86.598
Ty
KL K,L, K,L,
—— = max , 86.598
r Te Ty
m’E
F, = 5 38.167 Ksi Eq.E3-4
L
()
E
4714 — 113.43
Fy
KL E
— <471 =
r F,
Fi
F, = (0 658 Fn) r, 28.896 ksi Eq.E3-2
P, =F,A, 280.58 kips Eq.E3-1
Compressive strength to account for torsional and flexural-torsional buckling
mEC,, 1
Fo=|—7"+GJ ) —F 70.092 ksi Eq.E4-2
L2, I, +1,
Fy
—_— 0.71335
F.
Ly
— < 2.25
F.
E?L
F, = (0.658 F | F, 37.094 ksi Eq.E3-2
P, = F,A, 360.18 kips Eq.E4-1
Flexural buckling controls: Pn 280.58 kips
¢.P, 252.52 kips
Moment Magnification Calculation
Step Equation Value Note

Stiffness reduction parameter
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a = 1.00(LRFD) 1
Pr/Pns =Pr/(Fy* Ae) 0.061792
QPT/P?T-S < 0.5
= 1.0 1 Eq.C2-2a
Moment magnifier B1 for P-delta effects in local x direction
Er =08n,FEI  3.9672e+06 ksi
~ mEIr _

el — m 1387.3 kips Eq.A-8-5
By = #}2/31 >1 1.0221 Eq.A-8-3

Magnified Mux = Mux * B1 91.989 Kip-ft

Moment magnifier B1 for P-delta effects in local y direction

EI* = 0.8n,E]  8.4912e+05 ksi
T ET*
el = T3 296.93 kips Eq.A-8-5
(K1 L)
C,
B=——"2_>1 1.1124 Eq.A-8-3
'""1-aP /P, a
Magnified Muy = Muy * B1 13.349 kip-ft
Mrx = Mux; Mry = Muy
Major Flexure Capacity Calculation
Step Equation Value Note
Web compactness:
h
A== 27.1
tw
F
Apw = 3764 [ — 90.553
F,
E
MAw = D704 [ — 137.27
I,

Web is compact

Flange compactness:
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b
A=_TL 9.1494
o
E
M= 0.38, /| — 9.1516
oS Fy
E
Ap =104 — 24.083
Y
Flange is compact
Mnx to account for yielding
M,=M,=F,Z, 161.67 kip-ft Eq.F2-1
Mnx to account for flange local buckling
A< Apf
M, = M, 161.67 kip-ft
Mnx to account for lateral-torsional buckling
I . E
» = 1.767, i 6.8525 ft Eq.F2-5
Y
For | section, ¢ 1
E Je Je \? 0.7F,\? .
L, =1.95r,—— + +6.76 21.776 Eq.F2-6
0.7F, \ S.h, Syh, E
M,=M,=F,Z, 161.67 kip-ft Eq.F2-1
Since Lp<Lb<Lr
y Lb - Lp
M, = Cy, |M, — (M, — 0.TF,S,) T I < M, 151.77 kip-ft Eq.F2-2
r— Hp
Controlling nominal flexural strength Mnx 151.77 kip-ft
Mo, = GpM,s 136.59 kip-ft
Minor Flexure Capacity Calculation
Step Equation Value Note
Mny to account for yielding
Fy * Zy 58.333 kip-ft
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Fy * Sy

38.333 kip-ft

M, =M,=F,Z, <16F,S, 58.333 kip-ft Eq.F6-1
Mny to account for lateral-torsional buckling
A< Apf
M, =M, 58.333 kip-ft
Controlling nominal flexural strength Mny 58.333 kip-ft
M., = o, M, 52.5 kip-ft
Flexural and Axial Interaction Calculation
Step Equation Value Note
P, P,
- = 0.1188
R: @(:Pn,
b < 0.2
P,
P, M, N M., <10 A
0.98713 Eqg.H1-1|
oP,  \ M, M)~ a
Axial-flexural strength: OK
Major Shear Capacity Calculation
Step Equation Value Note
A, = dt, 2.8217 in"2
Computing Cv for major axis using G2.1
k, = 5.34
htw 271
224\/E/F, 53.946
h/t, < 2.24\/E/F,
Cyi=1.0 Eq.G2-2
Major shear strength
Vi, = 0.6F,A,Cyu 84.651 kips Eq.G2-1

69



hit, < 2.24\/E/F,

¢, = 1.00
OV 84.651 kips
Vi
6V, ’
Shear strength (major axis): OK
Minor Shear Capacity Calculation
Step Equation Value Note
Ay = 2bgts 6.9252 in"2
Computing Cv2 for weak axis using G2.2
k, =12
hi/te =Db/t; 9.1494
1.104/k,E/F, 29.02
1.37\/ k,E/F, 36.143
h/t, <1.10y/k,E/F,
Cuo = 1.0 1 Eq.G2-9
Minor shear strength
V, =0.6F,bst;Co 207.76 kips Eq.G6-1
¢y = 0.90
O Va 186.98 kips
Vi
6.V, ’

Shear strength (minor axis): OK
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