SESSION 12 THE PAST:
Veritying Computer Analysis Results with
Hand Calculations
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SAM RUBENZER, PE, SE
+ Founded FORSE Consulting in 2010

+ Assists structural engineers on a wide variety of designs with
an assortment of structural engineering design software
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FORSE
+Many years of experience as licensed engineers

+ FORSE has worked hard to learn each of the software programs used by SEs and
created many presentations comparing attributes of different software tools

+Worked as consultants with software companies teaching others about SE software
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Abstract

Structural Engineers are relying more and more on structural engineering software for
analysisand design.

Understanding the different options available for modeling is paramount in ensuring the
best model s created to imitate reality and give engineersthe best possible design.

This presentation reviews various hand calculation methods for verifying the loads
defined on models, and verifyingthe analysisresults.

Lastly, we will verify the design checks made for members within the model. It Is easy to
assume that all structural engineering software solves engineering problems correctly.
Unfortunately,there can be errors from programming and user mistakes. Engineersmust
have a good understandingapart from software to spot these errors.
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A Word About Software

Structural engineers rely on finite elements models for analysis and design
Understanding the different options available for modeling Is paramount

Best model is created to imitate reality and give engineers the best possible
design
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IS Your Software Model a Good
Representation of Reality?




Structural Engineering Software

+ Software Is continuously changing our ability to do many things in our lives, personal and
professional

+ This Is no different with structural engineering. Software will make you a better engineer
as long as you use the software as a tool, and don't become an "operator”

+ Never let the software think for you, only let it think faster

+ Never let the software decide for you. Period.
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Structural Engineering Software

+ Never assume the software Is doing
anything correctly
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+ Never assume the software is making

the same decisions you would make - _ s

+ Software programs are tools, you are h
the engineer, never forget that
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Structural Engineering Software

ANever assume the softwareiscorrect , or as you would have d
+ Examples
certain programs will distribute load onevay
regardless of the span aspect ratio, even 100:1
automatic features are by far the most dangerous
settings aren't apparent when using software, in the manual
default settings are dangerous

create a fal se sense a nNstandar dn
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Structur al Engl neer |
Agree with the Programmer?"”

+ Structural engineers also rely on:
+ Education, experience, and guidance from the code

+ Your good engineering judgment is still invaluable

AWhen rogrammers develop software for us to use, they are relying on
codes and their own judgment

+ You will find that your judgment isn't always in agreement with another structural
engineer's

+tDon®t use a feature you don®t agree with

+tDon®t assume other users agree o

aso it must bFGRSj_E)




Need to Know What We




