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Limitation of 

Responsibilities 

 Prota shall not be held responsible for any losses caused by 

documentation, software, or usage errors. 

In addition to Prota License Agreement Terms, it is the responsibility of 

the user 

• to check results generated by documentation and software, 

• make sure that the users of the software and their supervisors 
have adequate technical capabilities, 

• make sure that the software is correctly used per the reference 
manual and documentation, 

 

Intellectual 

Property 

 ProtaStructure is a registered trademark of Prota Software Inc, and all 
intellectual property rights belong to Prota Software Inc. Documentation, 
training, and reference manuals. Any program component can not be 
copied, distributed, or used in violation of the license agreement. 
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Introduction 

ProtaStructure checks global and local ductility conditions according to ACI 318 18.7.3. This document 

covers the calculation details of the strong column - weak beam condition checks.  

Building Model 

The building model consists of 4 floors. 3D and typical story plan views are shown below. 

 

 
 

3D and Typical Plan View of Building Model 
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Member Details 

 

Column 1C56 at story one will be used for calculations. There are two beams in the X direction 

connected to column 1C56 and a beam in the Y direction. 

Material Properties 

Concrete 

 



Page - 6 

 

Steel  

 

  Column Section and Reinforcement 
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Beam Section and Reinforcement 

 

  

1B46 
1B47 

1B66 
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Details of the Calculation 

According to ACI 318 18.7.3.1, “Columns shall satisfy 18.7.3.2 or 18.7.3.3, except at connections where 

the column is discontinuous above the connection, and the column factored axial compressive force: 

Pu under load combinations including earthquake effect, E, is less than Ag fc’/10” 

According to ACI 318 18.7.3.1, “The flexural strengths of the columns shall satisfy the condition below. 

∑ 𝑀𝑛𝑐  ≥  (6
5⁄ ) ∑ 𝑀𝑛𝑏     (4.29)  

 
∑ 𝑀𝑛𝑐 :  sum of nominal flexural strengths of columns framing 

into the joint, evaluated at the faces of the joint. Column flexural 

strength shall be calculated for the factored axial force, 

consistent with the direction of the lateral forces considered, 

resulting in the lowest flexural strength 

∑ 𝑀𝑛𝑏 : sum of nominal flexural strengths of the beams framing 

into the joint, evaluated at the faces of the joint. In T-beam 

construction, where the slab is in tension under moments at the 

face of the joint, slab reinforcement within an effective slab 

width defined per 6.3.2 shall be assumed to contribute to 

∑ 𝑀𝑛𝑏, provided that the slab reinforcement is developed at the critical section for flexure. 

Axial Force Check 

According to ACI 318 18.7.3.1, axial force on the column member will be checked 
 

𝑃𝑢 ≤ 𝐴𝑔 𝑓𝑐  /10 

𝑃𝑢  =  310.80 𝑘𝑁 

𝑃𝑙𝑖𝑚  =  504 𝑘𝑁 

Pu is lower than the limit axial force. Therefore, the flexural strengths of the column no need to satisfy 

18.7.3.2 

 

Column 1C56 does not exceed the axial force limit.  

 

Mc 

Mb 

Mc 

Mb 
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The detailed calculations will be shown for another column, 1C54. The plan view is given below.  

 

X-Direction 

In X Direction, 1B44 and 1B45 are connected to the 1C54 column. Strong column check calculations are 

given as follows;  

Right Beam (1B45) Moment Capacity : 106.1 kN.m 

Left Beam (1B44) Moment Capacity : 126.9 kN.m 

Top Column (C54-Storey:2) Moment Capacity : 178.8 kN.m 

Bot Column (C54-Storey:1)  Moment Capacity : 200.1 kN.m 

𝑀𝑅𝑐  =  378.9 𝑘𝑁. 𝑚 

𝑀𝑅𝑏  = 233.0 𝑘𝑁. 𝑚 

𝑀𝑅𝑐

𝑀𝑅𝑏
= 1.6 ≥  1.2  √      
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Y-Direction 

Only 1B58 is connected to the 1C54 column at the right side in Y Direction. Strong column check 

calculations are given as follows;  

Right Beam (1B58) Moment Capacity : 96.5 kN.m 

Top Column (C54-Storey:2) Moment Capacity : 549.1 kN.m 

Bot Column (C54-Storey:1)  Moment Capacity : 607.3 kN.m 

𝑀𝑅𝑐  =  1156.4 𝑘𝑁. 𝑚 

𝑀𝑅𝑏  =  96.5 𝑘𝑁. 𝑚 

𝑀𝑅𝑐

𝑀𝑅𝑏
= 12.0  <  1.2 ×     

 

Summary 

This document explains strong column-weak beam condition checks of beam-column connections 

according to ACI 318 18.7.3. 
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Thank You 

Thank you for choosing the ProtaStructure Suite product family. 

Our top priority is to make your experience excellent with our software technology solutions.  

Should you have any technical support requests or questions, please do not hesitate to contact us at all 

times through globalsupport@protasoftware.com and asiasupport@protasoftware.com  

Our dedicated online support center and our responsive technical support team are available to help 

you get the most out of Prota’s technology solutions.  

The Prota Team 
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