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Abstract:  
Generating and using structural models is essential for today's Structural Engineers, yet limited 
training exists to help develop this skill. University education often focuses on the calculations 
behind how models work. On-the-job learning focuses on what buttons to click in order to use 
software. This presentation discusses a framework for how to develop structural modeling skills 
(in yourself or your staff), and makes recommendations for QA/QC considerations, regardless of 
your analytical software of choice. 
 
Things to Know Before You Open Your Software: 

1. What do you want the model to do?  
Identify your objective. Analytical models often serve multiple purposes, but 
understanding what your destination is helps you plan the most effective route. 
Ex: distribute loads, identify reactions, compute deflections, check compute member 
capacities 
 

2. How would I do this by hand?  
Any analysis program will require the same input as you to perform the same 
calculations. Some programs have default selections to facilitate use. Others require the 
user manually input these.  
Ex: fixed vs pin connections between members, unbraced length of beams, orientation 
of asymmetrical sections 
 

3. What do I expect the answer to be?  
Not having an idea of what the “right” answer means you think the software is smarter 
than you.  
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Teaching Modeling: 

1. Identify your objective and determine what type of model to build: 
a. 2D or 3D? 
b. Component (i.e. moment frame or just a single floor) or full-building?  

2. Allocate time for training.  
3. Identify model objectives and “by hand” procedure (including required inputs and 

outputs) 
4. Curate resources that illustrate key concepts for self-training (YouTube tutorials, 

Verification Manuals, etc). 
5. Compare results to a known manner (hand calculations, another software you’re more 

familiar with, etc) for basic problems (simple-span beam, four-post frame, etc). 
6. Test knowledge by asking questions after introductory tutorial work.  
7. Utilize support forums.  
8. Provide criteria for self-checks.  

(“Make sure it looks right” is not sufficient instruction. See sample QA/QC checklist) 
9. Have in-house QA/QC for models. If your entire design is based on a model that isn’t 

checked, you’ve got a very dangerous “single point of failure”.  
10. SHARE KNOWLEDGE (within your firm, your SEA, your profession, etc).  
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Sample Steps for Model Generation: 

Determine Loads 
 Generate load key plans 

o Evaluate superdead based on expected usage 
o Determine floor usage from arch plans and identify applicable live loading from 

ASCE 7 
 Confirm architectural intents for topping slabs, split-slabs (parking, transitions from 

exterior-to-interior space at outdoor terraces, etc) 
 Confirm cladding loads and support conditions  
 Identify areas where lateral earth pressure may impact building, if any (permanent wall 

structures should mitigate this in most areas) 
 Wind 

o Determine governing parameters, extents, and parapet height 
o Determine applied loads for MWFRS and C&C (strength and serviceability) 
o Identify checks you will need to make and verify load 

cases/combinations/modifiers that may apply 
 Seismic 

o Review geotechnical report and determine governing parameters 
o Determine allowable LFRS per ASCE 7 
o Determine applied loads (strength and serviceability) 
o Identify checks you will need to make and verify load 

cases/combinations/modifiers that may apply 
 

Review Model Definitions 
 Materials 

o May need to include “dummy” materials 
 Sections 

o Columns 
o Beams 
o Floors 
o Walls 

 Load Patterns 
o Gravity load patterns  
o Lateral ((including different directions and combinations directions) 

 Wind  
 Wind-Drift 
 Seismic 
 Seismic-Drift  

 Mass Source 
 Diaphragm classification 
 P-delta effects 
 Notional loads/stability checks 
 Load Combinations 
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Sample Steps for Model Generation, cont: 

 
Generate Model Geometry 

 Grids 
o Most software has the ability to utilize Revit/DWG files to create grid geometry 

 Stories 
 Columns 
 Foundations/Base Restraints 
 Girders/Joists 
 Dummy elements to support cladding loads for slab overhangs, if applicable 
 Floor Plates 

o Coordinate these elements limits with the load key plans if using uniform load 
sets/area loadings 

  
Check Model Geometry 

Analyze--> Check Model 
Review Modal Analysis 
Confirm self-weight base reaction 
Confirm deflected shapes, moment diagrams for connectivity checks 

  
Load Model 

 Uniform load sets 
 Cladding loads 
 Wall/barrier loads 
 Wind/seismic 

  
Verify Model Behavior 

 Confirm wind base shear 
 Is magnitude what you expected from hand-calcs? 
 Where is it resisted? 
 Confirm seismic base shear 
  Is magnitude what you expected from hand-calcs? 
  Where is it resisted? 
 Confirm building period 
 Track lateral load path 

  
Evaluate 

Determine governing criteria (strength vs serviceability and wind vs seismic).  
Adjust crack factors as required (for concrete structure) 
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Sample Model QC Checklist 
 

□ Grids, story heights, and EOS match drawings 
□ First floor column heights adequately account for dropped top of footings  
□ Loading diagrams are accurately reflected in model loads 
□ Cladding weight accounted for 
□ Material definitions match construction documents 
□ Member definitions 

o Size 
o Material 
o Modifiers 

□ Member end constraints 
o Ensure member connectivity is compatible with elected lateral system.  

□ Diaphragms defined at all floors and consistent with slab extents 
□ Load pattern definitions 
□ Load combination definitions 
□ Mass definition 
□ P-delta analysis definition 
□ Modal analysis definition and mode checks 
□ Model check from warnings 
□ Model check for instabilities 
□ Model check for modeling mistakes 
□ Pier modeling and assignments 
□ Spandrel modeling and assignments 
□ Gravity load takedown 
□ Manual check of base shear for lateral forces 
□ Manual check of seismic and wind mass 
□ Wind drift check 
□ Seismic drift check 
□ Crack factor check (concrete) 


