
AC 2009-490: MATHCAD ENABLING OF ENGINEERING E-CONTENT ON
KNOVEL

Sasha Gurke, Knovel Corporation
Sasha Gurke was one of the co-founders of Knovel in 1999, having joined a predecessor company
in 1996 as VP Product Development. In this position, Sasha has led the development of Knovel's
award-winning interactive e-book library, focusing on product development, functional design,
information architecture, search logic and production. 

Prior to Knovel, Sasha spent 15 years with Chemical Abstract Service/American Chemical
Society in various Product Development and Editorial capacities. 

Sasha is a trained Chemist and Process Engineer with years of industrial and lab experience. His
major contribution to Knovel’s success was application of this experience in the development of
information products for applied scientists and engineers. 

© American Society for Engineering Education, 2009 

P
age 14.866.1



Mathcad Enabling of Engineering e-Content on Knovel 
 

Abstract 

Knovel recently released Mathcad-enabled Roark’s Formulas for Stress and Strain and 

(Hicks) Handbook of Civil Engineering Calculations. The release of these titles represents a 

quantum leap from Knovel’s standard interactivity such as tables, to a full scale engineering 

solution. Desktop 3
rd

 party software (Mathcad© from Parametric Technology Corp.) has been 

seamlessly integrated with standard engineering content online. Mathcad is a Computer 

Aided Design platform with calculation, graphing, text formatting and reporting capabilities 

which can be used to transcribe engineering content, e.g., calculation examples. Challenges 

encountered during creation of this unique product, product features, expansion plans for the 

offering and initial customer response are discussed by an engineer who spearheaded the 

effort. 

 

Brief Overview of Knovel 

Knovel is an award-winning, Web-based library of e-references (e-books and databases) for 

applied scientists and engineers. 

 

Knovel adds value to e-books by making them interactive. Interactive book tools include 

tables, graphs and equations. There are several interactive tools, including: 

 

- Graph Digitizer for digitizing graphs displayed as calibrated raster images stored in 

Knovel database 

- Graph Plotter for plotting graphs using X,Y coordinates stored in Knovel database 

- Equation Plotter for calculating and plotting functions F=Y(X) stored in Knovel 

database 

- Phase Diagram Viewer for determining phase composition of binary systems by 

digitizing diagrams displayed as calibrated raster images stored in Knovel database 

- Excel Spreadsheet for calculating equations programmed in Excel 

- Interactive Tables for sorting, filtering, etc. of tabular data stored in Knovel database. 

 

Interactivity improves an engineer’s productivity by enhancing searchability and allowing 

analysis and manipulation of otherwise static data. Knovel’s interactive productivity tools are 

proprietary and programmed in Flash. We are currently replacing these with similar 

Mathematica engine-based tools programmed using Ajax technology.  

 

Starting in 1999, we have digitized over 1800 STM titles from about 50 publishers including 

industry leaders such as Elsevier, Wiley, McGraw-Hill and Springer. The topics range across 

20 subject areas, including chemistry, mechanical engineering, electronics, oil and gas, 

sustainable development and construction materials. Many titles, e.g., in the chemical 

industry safety area, are unique to Knovel and cannot be found anywhere else. 

 

Some Knovel titles are multi-volume publications with the total number of pages exceeding 

800,000 (this number does not include databases.) The collection is growing at a rate of 35-

40 new titles per month. 

 

Users can browse and simultaneously search all titles via a single interface. Basic and 

advanced searches are fast and optimized for technical users.  
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At the end of 2008, Knovel embarked on a new and exciting project: Mathcad-enabling 

Knovel content. Our first release is an introductory package for structural and civil engineers 

that includes two well known titles partially transcribed into Mathcad worksheets. 

 

Knovel Mathcad Product 

Engineers across all industries perform engineering calculations and document their design 

and analysis work.  While performing these tasks, they often reference standard calculations, 

solutions and other pertinent information from titles such as Roark’s Formulas for Stress and 

Strain and (Hicks) Handbook of Civil Engineering Calculations. Knovel introduced Mathcad-

enabled versions of these two leading engineering reference titles to allow engineers to 

design and document engineering calculations with increased efficiency.  

 

Mathcad is a desk-top Computer Aided Design (CAD) platform with calculation, graphing, 

text formatting and reporting capabilities and is produced by Parametric Technology Corp. In 

the Knovel Mathcad product it is seamlessly integrated with standard engineering content 

online by transcribing engineering calculations and design examples in the above titles. Using 

our precision search tools in an easy to use interface, Knovel search results identify examples 

that are fully interactive, integrate directly into Mathcad for easy data manipulation, and are 

available in U.S. Customary and Metric units.  

 

There are several points of access to Mathcad worksheets in the Search and Browse modes. 

Users can access the worksheets and the corresponding PDF reports via links in the original 

source (see below), or access worksheets from the links in the reports. 

 

  
 

Mathcad worksheets and PDF reports along with all the chapters of the books can be also 

accessed from the Table of Contents as users browse thought the site. A single click on the 

Filter button  conveniently exposes all Mathcad links by expanding the 

Table of Contents (see below). P
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Overall the design of Mathcad-enabled titles follows the standard design of all interactive 

content on Knovel. Clicking on a Mathcad link in the Table of Contents opens the application 

with the fully parameterized example (see below). To view it, users must have Mathcad 14.0 

or higher installed on their PC.  

 

Each Mathcad worksheet (see Example 16.2.1 from Roark’s Formulas of Stress and Strain 

below) and corresponding PDF report exists in both US Customary and Metric units for a 

total of 4 files, i.e., native units (as found in the source document), one translated units to its 

counterpart and a PDF rendering of both Mathcad files. To access, the users must subscribe 

to the Mathcad-enabled title as it is not part of the standard Knovel subscription. Mathcad 

worksheets can be downloaded and modified without any restrictions. Users can copy and 

paste desired calculations from Knovel produced worksheets into their own Mathcad 

worksheets.  

 

Searchability of Mathcad-enabled content has been enhanced by indexing the keyword 

‘mathcad’ for each page of Mathcad content. As a result, users can retrieve this content very 

precisely by a Boolean query containing this keyword, e.g., ‘beam bending AND mathcad’. 

To further assist users in browsing and searching Mathcad-enabled content, each case and 

example has been labeled with meaningful titles which include measurement system used. 
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Knovel began development of Mathcad enabled content in August of 2008. By mid 2009, we 

plan to develop 3 important titles: 

• Roark's Formulas for Stress and Strain (7
th

 Edition), 2002, McGraw-Hill 

• Handbook of Civil Engineering Calculations, 1999, McGraw-Hill 

• Foundation Engineering Handbook - Design and Construction with the 2006 

International Building Code, 2007, McGraw-Hill 
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These titles represent our Civil/Structural Engineering offering. Future Mathcad-enabled 

packages will focus on Mechanical, Electrical, Environmental and Aerospace Engineering. 

Currently, Knovel is working on Peterson’s Stress Concentration Factors (3
rd

 Edition), 2008, 

John Wiley & Sons, and on updating Handbook of Civil Engineering Calculations (2
nd

 

Edition was published in 2007).  

Much work has been done since the beginning of this project, including development of a 

Mathcad transcription specification, workflow and best practice documents, product design, 

improvements to the Knovel GUI and other software changes, building of a multinational 

team of dedicated engineers with appropriate skills to create and edit Mathcad content, and 

most importantly instituting rigorous quality management of the entire production process.  

Many of the tasks associated with this project presented significant challenges. Below we 

discuss the two deemed most important: selecting the content for Mathcad integration and 

managing the product quality. 

 

Selection of Titles for Knovel Mathcad Product 

Most STM titles have mathematical formulae and equations. Some of them are theoretical or 

do not represent a complete engineering solution and therefore are of little value to practicing 

engineers. Others are used in specific calculations that could be applicable in the design and 

analysis of structures (such as buildings and bridges), electric devices and machines. The 

latter are often found in references used by generations of engineers and provide time-proven 

analytical engineering solutions. When made “live” or interactive, these calculations could 

result in huge time savings for engineers, while minimizing errors and improving record-

keeping. Indeed, often an engineer has to merely input desired values to recalculate the 

equation or a whole series of equations with a single click of a mouse and have a ready-made 

report for sharing with colleagues and management. 

 

Knovel’s goal has been to provide interactive calculation tools along with the source text 

containing the calculations, allowing engineers to quickly implement a specific case while 

having access to all contextual information. In the case of Mathcad, we accomplished that 

goal by seamlessly integrating Mathcad worksheets with full text searchable e-books. 

 

The first task in developing Mathcad-enabled content was the selection of the appropriate 

titles. The selection process consisted of several steps: 

1. Using market analysis to choose the field of engineering  

2. Indentifying books with content suitable for Mathcad integration 

3. Evaluating these books for content quality 

4. Deciding on processing priority 

 

Market analysis revealed 4 main areas with a need for Mathcad-enabled content (listed in the 

order of priority): 

1. Mechanical Engineering 

a. Civil 

b. Structural 

c. Machine design 

2. Electrical Engineering 

3. Aerospace Engineering 

4. Environmental Engineering 
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Next, we indentified titles with a large number of practical calculation examples by searching 

Knovel and amazon.com, conducting user surveys, analyzing references and Mathcad content 

on the web, and analyzing Mathcad content in the Parametric Technologies engineering 

library. The goal was to select well-regarded books that went through multiple editions. Some 

of the books identified were not available for a variety of reasons, e.g., being out of print.  

 

The value of content was evaluated based on the usage statistics on Knovel (average 

frequency of access per month), book rating and reviews on amazon.com, detailed evaluation 

of content by Knovel engineers and user feedback. The latter required building a prototype to 

demonstrate the concept to the users, who then completed a survey on their experience. 

 

A portion of the resulting list of titles is shown in the table below: 

 

Knovel 

Usage 
Book Title Author(s) Publisher 

Pub. 

Year 

12922 Roark's Formulas for Stress and 

Strain (7th Edition) 

Young, W.C.; Budynas, 

R.G. 

McGraw-

Hill 

2002 

4023 Handbook of Civil Engineering 

Calculations 

Hicks, T.G. McGraw-

Hill  

1999 

1683 Foundation Engineering Handbook - 

Design and Construction with the 

2006 International Building Code  

Day, Robert W.  McGraw-

Hill 

2006 

13382 Peterson's Stress Concentration 

Factors (3rd Edition) 

Pilkey, Walter D., 

Pilkey, Deborah F.  

John Wiley 

& Sons 

2008 

4207 Building Design and Construction 

Handbook (6th Edition) 

Merritt, F.S.; Ricketts, 

J.T. 

McGraw-

Hill 

2001 

2767 AIAA Aerospace Design Engineers 

Guide (5th Edition) 

AIAA Design 

Engineering Technical 

Committee 

John Wiley 

& Sons 

2005 

5456 Structural Steel Designer's Handbook 

(3rd Edition) 

Brockenbrough, R.L.; 

Merritt, F.S. 

McGraw-

Hill 

2005 

N/A Structural Dynamics: Theory and 

Computation 

William E. Leigh, Mario 

Paz 

Springer 2006 

5065 Machine Design Databook (2nd 

Edition) 

Lingaiah, K. McGraw-

Hill 

2003 

17915 Machinery's Handbook (27th edition) Oberg, Erik; Jones, 

Franklin D.; Horton, 

Holbrook L.; Ryffel, 

Henry H. 

Industrial 

Press 

2004 

N/A Standard Handbook of Engineering 

Calculations (4th edition) 

Hicks, T.G. McGraw-

Hill 

2004 

N/A The Seismic Design Handbook (2nd 

Edition) 

Farzad Naeim Springer 2001 

N/A Advanced Mechanics of Materials 

(6th Edition) 

Arthur P. Boresi & 

Richard J. Schmidt  

John Wiley 

& Sons 

2002 

 

Quality of the Knovel Mathcad Product 

There is a substantial difference between the Knovel product and traditional engineering 

software. Knovel does not produce stand-alone engineering software. Knovel is an online 

aggregator of full text and field searchable content available mostly in PDF text and 

interactive table formats. The mission of Knovel is to provide end users with reliable and 

useful engineering information. Some information is transcribed with 3
rd

 party software such 
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as Mathcad, while other information is integrated with Knovel’s own interactive tools such as 

the Graph Plotter. The purpose is to help users analyze and use retrieved information more 

efficiently and precisely. The tools we use are not built around some special algorithms 

requiring individual validation. Instead, our tools are universal and intended for step-by-step 

realization of algorithms found in the original source/content. To ensure reliable realization 

of these algorithms in the product, they are painstakingly tested in each step of the production 

process before being released. Development and implementation of testing and quality 

assurance procedures represented the greatest challenge during the Mathcad integration 

project. We have overcome it successfully! The procedures for testing and assuring the 

quality of Mathcad enabled content are described below. 

 

1. Managing Quality of Mathcad Transcription Process 

The process of transcribing a case from the original source into a Mathcad worksheet was 

designed with multiple quality checks (see Workflow Diagram below) that leverage 

available skill sets. The transcription was performed according to detailed specification and 

best practices that emphasize consistency of the product and comprehensive use of the 

original sources. Ensuring the quality has been a challenge because of the complexity of the 

product and because the work has been done by a multinational team of 14 engineers in USA, 

India and Russia. In the Appendix are excerpts from the best practices document. This and 

other documentation was developed by professional engineers with many years of Mathcad 

experience. 

 

The transcription process is just one stage in the production of the Mathcad-enabled Knovel 

product. Other stages include integration of Mathcad worksheets with the book in PDF 

format, indexing and final product testing. Each stage of production consists of multiple 

steps. For example, the integration process includes insertion of hotlinks from source text to 

Mathcad worksheets and expanding table of contents to include links to Mathcad worksheets.  

 

Knovel implemented quality control checks on every step of each stage of the production 

process. One such checklist, developed for the drafting step of Mathcad transcription process, 

is given below. 

Transcription Checklist 

1. Check text both manually and using the Tools/Spelling menu item to correct 

formatting, punctuation, spelling and typographical errors (typos). 

2. Check that all variable names are consistent with the book and the Mathcad figures. 

3. Check that narrow dot exists for all multiplication signs between figures and units. 

4. Check that the example has been generalized properly: 

a. There are no values in text regions, only variables 

b. Textual outputs have been generalized. 

5. Check that the arrows and text are sized properly in the figures and the text is placed 

at the correct location 

6. Check all units are consistent with the standard table. 

7. Check that the number of digits after decimal point is appropriate for all results. 

8. Check if all references to textbook equations have been made. 

9. Check that all equations are vertically aligned. 
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No

Yes 

Yes 

No

Transcription Workflow Diagram 

 

 

 

Errors 

Production team 
transcribes the case in 

US or SI Units 

Production team and 
lead engineer discuss 

the case 

Workflow Document and 
Best Practices 

Mathcad Transcription 
Specification 

Second round of quality 
control by lead engineer  

and feedback to 
production team

Drafts are checked 
for quality using 

Check List 

Editorial review and 
comments 

Editor’s feedback is conveyed 
to production team 

1. The quality issues are discussed at a quality meeting and changes in documentation are made 
to avoid future errors of similar nature  

2. Final version of Mathcad files are prepared with all the corrections, including the second unit 
system (SI or US) 

Completed files are processed by another 
production team, indexed and uploaded online for 

beta testing by end users 

Errors 
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2. Inherent Soundness of Used Algorithms 

The core of Knovel’s collection is comprised of titles by well known authors published by 

reputable STM publishers. Many of these titles, first published many years ago, have gone 

through multiple editions, becoming well trusted “bibles” for generations of engineers.  

 

Established reputation in the engineering community is one of the main criteria considered 

during selection of the content for Mathcad transcription. Other criteria considered are 

customer feedback and popularity as expressed by the frequency of online access. Good 

examples of the titles that meet these criteria are 

- Roark's Formulas for Stress and Strain (7
th

 Edition), 2002, McGraw-Hill 

- Peterson's Stress Concentration Factors (3
rd

 Edition), 2008, John Wiley & Sons 

- Handbook of Civil Engineering Calculations (2
nd

 Edition), 2007, McGraw-Hill 

 

To a great extent, this rigorous selection process guaranties the inherent soundness of the 

algorithms used in the development of the Knovel Mathcad product.  

 

3. Verification of Calculation Algorithms  

Even these trusted publications contain random misprints and typos in the equations resulting 

from inadequate technical editing during multiple editions and revisions by different authors. 

These errors are easily revealed during realization of the algorithms in Mathcad because they 

lead either to unexpected results during numeric and graphic verification or by the failure of 

the Mathcad software to calculate. Overall, we found these types of errors in about 10% of 

the transcribed cases.  

 

In most cases, errors in the original source are highlighted in Mathcad worksheets in red with 

an editorial comment explaining the error as shown below. 

 

Typo in the 

source

Mathcad solution: 

Source book:

Correct 

result 

Warning message
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According to specification, all algorithms in the original text are verified multiple times. 

Initially, each algorithm is verified by an engineer responsible for the transcription of a 

particular case. Since each algorithm in the Knovel Mathcad product is realized numerically, 

this verification is very accurate.  

 

Subsequent verification is performed by an independent editor who is an engineer with 

significant experience in the field and in Mathcad programming. During this step, the 

algorithm is re-examined step-by-step for a second time.  

 

Creation of two Mathcad worksheets for the same case in two systems of units of 

measurement, US Customary and Metric, provides additional verification of the algorithm.  

In some cases, this rigorous quality control process results in detection of serious errors such 

as those shown in Fig. 1 below. In this and similar cases, the magnitude of the error is so 

significant that highlighting it (in red with editorial comment) becomes impractical for 

formatting reasons. 

 

4. Comparing Numerical Solution in Original Source with Mathcad Solution 

In most Knovel Mathcad products, e.g., Handbook of Civil Engineering Calculations, almost 

100% of cases have numerical solutions in the original source. The boundary conditions 

given in these cases are perfectly suited for validation of the algorithms in the Mathcad 

implementation.  

 

Most algorithms in the original source are realized in a step-by-step fashion. This allows 

validation of both the final and the intermediate results of the Mathcad implementation. The 

results deviating in excess of the rounding error (usually <5%) trigger in-depth analysis of the 

cause and correction of the error(s) in the Mathcad worksheet.  

 

If no error is found in the Mathcad worksheet, we look for a possible algorithmic or 

calculation error in the original source. If an error is found or algorithm in the original source 

is deemed to be suspicious, the algorithm is corrected but only after it is verified against 

another source. In some cases the intermediate numeric results are verified independently of 

the final results. Figs. 2-7 below illustrate this approach. 

 

5. Use of Multiple Algorithms to Validate Solutions 

Validation of the results is the most important aspect of engineering calculations. Therefore, a 

significant portion of the solutions given in original sources is obtained by at least two 

different methods. The results are compared to validate the solution as demonstrated in Figs. 

2-4. 

In addition, some solutions include calculations specifically intended to validate the results. 

These are shown in Figs. 5-7. Naturally, these cases are transcribed in full, including 

alternative and validation calculations, so that end users can visually compare the results.  

Often in these cases, we insert a function helping compare the results of the primary 

calculation with those of verification. Below is an example such a function. 

Check: =if (|A-B|<Δ*|A|, "Satisfactory", "Not Satisfactory") 

Where: 

|A-B| - absolute value of the difference between of the results of the primary and 

validation calculations, 
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Δ - assumed precision of calculations (from 0.01, if calculations are done using exact 

equations, e.g., trigonometric, to 0.10, if calculations are done using empirical 

equations), 

|A| - absolute value of the result of primary calculation. 

 

The results of calculations using this function are provided to assist the users in verification 

of their own results. See Fig. 7 as an example.  

 

6. Validation of Solutions using 3
rd

 Party Software  

In a few cases when the results caused further doubt, we validated the solutions using 3
rd

 

party software. For example, we used existing Mathsoft solutions and FEM software to 

validate a number of cases from Roark’s. 

 

7. Customizing Validation Procedures  

There are several types of engineering solutions that were transcribed into Mathcad by the 

Knovel production team. Each type required various validation procedures and test methods, 

which are listed below (some are described in more detail in the preceding sections). 

• Dimension control. Dimension control allows easy detection and corrections of most 

misprints and typos in the source text as shown in Fig. 12. 

• Comparing results with numerical solution given in the original text. This type of 

validation is the most simple, reliable and widely used. It was used everywhere when 

applicable, e.g., for Handbook of Civil Engineering Calculations where all examples 

had numerical solutions (see Figs. 2-7). 

• Verification of intermediate calculations. This method was used in every case where 

intermediate results were available in the source text. For example, comparing 

calculation results for general plate functions and constants in Table 11.2 in Roark's 

Formulas for Stress and Strain on p. 457 with those obtainable for Table 11.1 on 

p. 455 resulted in detection of a typo in the equation for the constant L1 on p. 458 

(ln(r0/a) should be replaced by ln(a/r0)). A typo in the equation for the function F1 on 

p. 457 (instead of (1+ν*a)/2 there should be (1+ν)/2) was found and corrected early in 

the calculation as a result of dimensional mismatch of the sum terms (see Fig. 1). 

• Validation of algorithms at boundary conditions. 

• Validation of algorithms at minimum and maximum values of variables and under 

special conditions. 

• Visual validation of calculation results presented in graphic form. Most Mathcad 

worksheets have graphic representation of the results such as Shear and Moment 

Diagrams. 

• Comparing Mathcad calculation results with results obtained using other 3
rd

 party 

software. 

 

Below is an example of validation for the Mathcad solution of the case 11.2.8h from Roark's 

Formulas for Stress and Strain, p. 487. No numeric solutions exist for this and other cases 

from the tables in Chapters 8 through 17 in this source. The algorithm for the case affords: 

• Calculating general plate functions and constants with equations on pp. 457-458 (see 

Fig. 8) 

• Calculating boundary conditions with equation on p. 487 (see Fig. 9) 

• Determining the function for calculation of deflections, slopes, moments, and shear 

forces with equations on p. 484 (see Fig. 10) 

P
age 14.866.12



• Presenting calculation results in graphic and tabular formats (see Fig. 11) 

 

The validation sequence for this case is as follows: 

• Verify correctness of dimensions of calculation results to validate the function (see 

Fig. 12) 

• Compare calculation results for general plate functions and constants with results in 

Table 11.1, p. 455 (see Fig. 13) 

• Compare calculation results for moments and shear for the supporting cross sections a 

and b with results obtained with equations on p. 484 using numeric coefficients 

provided for the case 8h in Table 11.2 (see Fig. 14) 

• Check if the shape of bending curves is as expected, paying special attention to their 

behavior at boundary conditions (see Fig. 11) 

• Test the behavior of functions in special cases. For this problem, the special case is 

temperature gradient along the plate length (see Fig. 15) 

• Verify Knovel Mathcad results against PTC/Mathsoft results if available (see Figs. 16 

and 17) 

 

Conclusions 

The main challenges encountered during the development of the Knovel Mathcad product 

have been the selection of appropriate content, finding engineers with adequate skill set to 

produce and edit Mathcad worksheets and ensuring high quality of the products.  

Although foolproof quality control does not exist, we hope that all the measures described 

above result in the best quality Mathcad product available on the market. The final judge will 

be the users.  

Recognizing the very important role that users play in testing and improving the quality of 

the products, Knovel has instituted a rigorous alpha and beta testing program for the Mathcad 

product. During several months of testing, users suggested a number of improvements that 

are currently being implemented. 
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Source book: 

Page 457: 

 

Page 458: 

 

Mathcad solution: 

 

Fig. 1. Typos in Roark's Formulas for Stress and Strain, Table 11.2, pp. 457-458. The first, simple typo was detected immediately because it 

makes numeric solution impossible. The second typo was detected by comparing intermediate results with the values obtained from Table 11.1. 

Simple typo 

Fixed 

Typo found later 
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Source book: 

 
 

Mathcad solution: 

 

Fig. 2. Handbook of Civil Engineering Calculations, p. 5.7. This example demonstrates Mathcad results obtained by two different methods given 

in the source book. Mathcad results are the same and match with results in the source. 

Result 1 

Result 2 

Method 1 Method 2 

Method 2 Method 1 

Result 1 

Result 2 
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Source book: Mathcad solution: 

Fig. 3. Handbook of Civil Engineering Calculations, p. 5.10. This example shows the results obtained by two different methods given in the 

source. The results have been compared among themselves and with the source. Intermediate results have been verified as well. 

Method 1 

Method 2 

Result 2

Result 1

Int. result A1
Int. result A2 

Int. result Am

Result 2 

Result 1 

Int. result A1 

Int. result A2 

Int. result Am 
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Source book: Mathcad solution: 

 

Fig. 4. Foundation Engineering Handbook, p. 6.7. This example shows the results obtained by two different methods given in the source. The 

results have been compared among themselves and with the source. Intermediate results have been verified as well. The divergence between the 

original and Mathcad results is due to an error caused by the method of calculation of coefficients. They were obtained by interpolation using an 

array of points resulting from digitization of the graph. Point coordinates were verified by repeated digitization resulting in ≤1.5% error. 

Method 1 

Method 2 

Result 2

Int. result qult

Int. result qultResult 1

Result 1

Int. result qult

Int. result qult

Result 2

P
age 14.866.17



Source book: Mathcad solution: 

 

Fig. 5. Handbook of Civil Engineering Calculations, p. 5.8. This example demonstrates verification of the results using the verification 

algorithm available in the source. In addition, intermediate and final results have been compared with the source. In this particular case, the 

results are available as an array. 

Verification

Int. result HI Result 

Result

Int. result HI

Verification 
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Source book: Mathcad solution: 

 

Verification:  

 

Fig. 6. Handbook of Civil Engineering Calculations, p. 5.11. In this example, the results were obtained by two methods - primary and 

verification and Mathcad results have been compared among themselves and with the source. 

Result Result

Result

Result
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Source book: Mathcad solution: 

 
 

 

In this example, validation of the results is done 

using an algorithm provided in the original source. 

The result of validation is output in text format. In 

addition, the final and intermediate results of 

Mathcad calculations have been compared with 

results given in the source. 

 

Fig. 7. Handbook of Civil Engineering Calculations, p. 5.18, case 1. 

Int. result A'A Result 

Int. result A'A

Result 

Verification

Verification 
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Source book (pp. 457and 458): 

 
 

 
 

Mathcad solution: 

 

Fig. 8. Roark's Formulas for Stress and Strain, Table 11.2, case 8h, p. 487. Calculations of general plate functions and constants. 
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Source book (p. 487): 

 

Mathcad solution: 

 

Fig. 9. Roark's Formulas for Stress and Strain, Table 11.2, case 8h, p. 487. Calculations of boundary conditions. 
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Source book (p. 484): 

 
 

Mathcad solution: 

Fig. 10. Roark's Formulas for Stress and Strain, Table 11.2, case 8h, p. 487. Calculations of deflection, slope, moments and shear forces. 

Used in test procedure, see Fig. 14 
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Graphics 

 

Tables 

 

Fig. 11. Roark's Formulas for Stress and Strain, Table 11.2, case 8h, p. 487. Output of results in graphic and tabular formats (missing in the 

source but very useful for validation). 
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Source book (p. 457): 

 

Mathcad solution: 

 

Fig. 12. Roark's Formulas for Stress and Strain, Table 11.2, case 8h, p. 487. Misprint is found as a result of validation of equation and units. 

Source book, Table 11.1 (page 455): Mathcad solution: 

 

Fig. 13. Roark's Formulas for Stress and Strain, Table 11.2, case 8h, p. 487. Validation of general plate functions and constants using Table 

11.1, p. 455. 

Misprint 

Fixed

Result 

Result Result
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Source book, Table 11.2 case 8h, special case(p. 487): 

 

Equations used for test purpose only (in Mathcad): 

 
 

Mathcad solution: 

 
And then in tabulated results: 

 
 

Fig. 14. Roark's Formulas for Stress and Strain, Table 11.2, case 8h, p. 487. Boundary moments and shear values are validated by results 

obtained from equations on p. 484 (see Fig. 10) using coefficients determined for special cases. 

Source data for 

test 

Used to calculate 

validation values 

Validation values

Controlled value

Controlled value

Controlled value 

Controlled value
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Graphics 

 

Tables 

Fig. 15. Roark's Formulas for Stress and Strain, Table 11.2, case 8h, p. 487. Special case at r0=b for this example is described on p. 487 (see 

Fig. 14). 

P
age 14.866.27



Mathcad solution calculated at r0=b Mathsoft solution calculated at r0=b 

Fig. 16. Roark's Formulas for Stress and Strain, Table 11.2, case 8h, p. 487. Special case validation using Mathsoft solution. 
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Mathcad solution using random input values Mathsoft solution calculated using the same input values 

Fig. 17. Roark's Formulas for Stress and Strain, Table 11.2, case 8h, p. 487. Validation using Mathsoft solution and random variables.
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