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INTRODUCTION  

The Advance Design Validation Guide 2022 outlines a vast set of practical test cases 
showing the behavior of Advance Design 2022 in various areas and various conditions.  
The tests cover a wide field of expertise: 

¶ Modeling 

¶ Combinations Management according to Eurocode 0, CR 0-2012, CISC and AISC           

¶ Climatic Load Generation according to Eurocode 1, CR1-1-3/2012, CR1-1-4/2012, 

NTC 2008, NV2009, NBC 2015 and ASCE 7-10 

¶ Meshing 

¶ Finite Element Calculation 

¶ Reinforced Concrete Design according to Eurocode 2, NTC 2008 and CSA 

¶ Steel Member Design according to Eurocode 3, NTC 2008, AISC and CSA 

¶ Timber Member Design according to Eurocode 5 

¶ Seismic Analysis according to Eurocode 8, PS92, RPA99/2003, RPS 2011 

¶ Pushover Analysis according to Eurocode 8, FEMA 356, ATC 40 

¶ Report generation 

¶ Import / Export procedures 

¶ User Interface Behavior 

Such tests are generally made of a reference (independent of the specific software version 
tested), a transformation (a calculation or a data-processing scenario), a result (given by 
the specific software version tested) and a difference, usually measured in percentage as 
a drift from a specific set of reference values. Depending on the cases, the used reference 
can be a theoretical calculation performed manually, a sample taken from the technical 
literature, or the result of a previous version considered as accurate by experience.   

In the field of structural analysis and design, software users must always keep in mind that 
the results depend, to a great extent, on the modeling (especially when dealing with finite 
elements) and on the settings of the numerous assumptions and options available in the 
software. A software package cannot entirely replace engineersô experience and analysis. 
Despite all the efforts we have made in terms of quality management, we cannot guaranty 
the correct behavior and the validity of the results issued by Advance Design in any given 
situation. 

This complex validation process is carried out along with and in addition to manual testing 
and beta testing, to attain the "operational version" status.  
Its outcome is the present guide, which contains a thorough description of the automatic 
tests, highlighting both the theoretical background and the results that our validation 
experts have obtained by using the current software release.  
We hope that this guide will highly contribute to the knowledge and the confidence you 
keep placing in Advance Design.     

 

 
Ionel DRAGU  

Graitec Innovation CTO 
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13.1 Verifying results on square hollowed beam 275H according to thickness (TTAD #11770) 

Test ID: 3406 

Test status: Passed 

13.1.1 Description 

Performs the steel calculation for two vertical bars with different thicknesses and generates the shape sheets report. 

The bars are made of the same material (S275 H - EN 10210-1), have rectangular hollow cross sections, but with 
different thicknesses (R80*40/4.1 and R80*40/3.9). Each is subjected to a -150.00 kN vertical live load and has a rigid 
support. 

13.2 Verifying shape sheet on S275 beam (TTAD #11731) 

Test ID: 3434 

Test status: Passed 

13.2.1 Description 

Performs the steel calculation for two horizontal bars and generates the shape sheets report. 

The bars have cross sections from different catalogues (1016x305x487 UKB and UKB1016x305x487). They are made 
of the same material (S275); each is subjected to a -500.00 kN linear horizontal dead load and has two rigid supports 
at both ends. 

13.3 Verifying the calculation results for steel cables (TTAD #11623) 

Test ID: 3560 

Test status: Passed 

13.3.1 Description 

Performs the finite elements calculation and the steel calculation for a steel model with cables (D4) and a static 
nonlinear case. Generates the linear forces by load case and steel analysis report: data and results. 

The internal forces for the nonlinear case are validated by an independent software. 

13.4 Generating the shape sheet by system (TTAD #11471) 

Test ID: 3575 

Test status: Passed 

13.4.1 Description 

Generates shape sheets by system, on a model with 2 systems. 

13.5 Verifying the shape sheet results for the elements of a simple vault (TTAD #11522) 

Test ID: 3612 

Test status: Passed 

13.5.1 Description 

Performs the finite elements calculation and the steel calculation. Generates the shape sheet results report. 

The structure is a simple vault consisting of three steel elements (S235 material, IPEA240 cross section) with two rigid 
fixed supports. The loads applied on the structure: self weight and a linear live load of -10.00kN on FZ. 
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13.6 EC3 / NF EN 1993-1-1/NA - France: Verifying the cross section optimization of a steel element 
(TTAD #11516) 

Test ID: 3620 

Test status: Passed 

13.6.1 Description 

Verifies the cross section optimization of a steel element, according to Eurocodes 3. 

Performs the finite elements calculation and the steel calculation. Generates the "Envelopes and shapes optimization" 
report. 

The steel bar has a IPE360 cross section, a rigid hinge support at one end and a rigid support with translation restraints 
on X, Y and Z and rotation restraint on X. Two loads are applied: a punctual dead load of -1.00 kN on FZ and a punctual 
live load of -40.00 kN on FZ. 

13.7 Verifying the shape sheet results for a column (TTAD #11550) 

Test ID: 3640 

Test status: Passed 

13.7.1 Description 

Performs the finite elements calculation and the steel calculation. Generates the shape sheet report for a vertical steel 
element. 

The steel element (S235 material, IPE300 cross section) has a rigid fixed support. A vertical live load of -200.00 kN is 
applied. 

13.8 EC3 / NF EN 1993-1-1/NA - France: Verifying the shape sheet results for a fixed horizontal beam 
(TTAD #11545) 

Test ID: 3641 

Test status: Passed 

13.8.1 Description 

Performs the finite elements calculation and the steel calculation. Generates the shape sheet report for a horizontal 
steel element, verifies the cross section class. 

The steel element (S235 material, IPE300 cross section) has a rigid fixed support at one end and a rigid support with 
translation restraints on Y and Z and rotation restraint on X at the other end. A linear live load of -10.00 kN on FX and 
a punctual live load of 1000 kN on FX are applied. 

13.9 CM66 (steel design) - France: Verifying the buckling length for a steel portal frame, using the kA 
kB method 

Test ID: 3813 

Test status: Passed 

13.9.1 Description 

Verifies the buckling length for a steel portal frame with one level, using the kA kB method, according to CM66.  

Generates the "Buckling and lateral-torsional buckling lengths" report. 
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13.10 CM66 (steel design) - France: Verifying the buckling length for a steel portal frame, using the 
roA roB method 

Test ID: 3814 

Test status: Passed 

13.10.1 Description 

Verifies the buckling length for a steel portal frame with one level, using the roA roB method, according to CM66. 

Generates the "Buckling and lateral-torsional buckling lengths" report. 

13.11 EC3 / EN 1993-1-1 - General: Verifying the buckling length for a steel portal frame, using the 
kA kB method 

Test ID: 3819 

Test status: Passed 

13.11.1 Description 

Verifies the buckling length for a steel portal frame, using the kA kB method, according to Eurocodes.  

Generates the "Buckling and lateral-torsional buckling lengths" report. 

13.12 EC3 / NF EN 1993-1-1/NA: Verifying the steel shape optimization when using sections from 
Advance Steel Profiles database (TTAD #11873) 

Test ID: 4289 

Test status: Passed 

13.12.1 Description 

Verifies the steel shape optimization when using sections from Advance Steel Profiles database. Performs the finite 
elements calculation and the steel elements calculation and generates the steel shapes report. 

The structure consists of columns with UKC152x152x37 cross section, beams with UKB254x146x37 cross section and 
roof beams with UKB203x133x25 cross section. Dead loads and live loads are applied on the structure. 

13.13 EC3 / NF EN 1993-1-1/NA - France: Verifying the buckling coefficient Xy on a class 2 section 

Test ID: 4443 

Test status: Passed 

13.13.1 Description 

Performs the finite elements calculation and the steel elements calculation. Verifies the buckling coefficient Xy on a 
class 2 section and generates the shape sheets report. 

The model consists of a vertical linear element (I26*0.71+15*1.07 cross section and S275 material) with a rigid hinge 
support at the base and a rigid support with translation restraints on X and Y and rotation restraint on Z, at the top. A 
punctual live load is applied. 
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13.14 EC3 / NF EN 1993-1-1/NA - France: Verifying the buckling length results (TTAD #11550) 

Test ID: 4481 

Test status: Passed 

13.14.1 Description 

Performs the steel calculation and verifies the buckling length results according to Eurocodes 3 - French standards. 
The shape sheet report is generated. 

The model consists of a vertical linear element (IPE300 cross section, S275 material) with a rigid fixed support at the 
base. A punctual live load of 200.00 kN is applied. 

13.15 EC3 / SR EN 1993-1-1-2006 - Romania: Fire verification: verifying the work ratios after 
performing an optimization for steel profiles (TTAD #11975) 

Test ID: 4484 

Test status: Passed 

13.15.1 Description 

Runs the Steel elements verification and generates the "Envelopes and optimizing profiles" report in order to verify the 
work ratios. The verification is performed using the EC3 norm with Romanian annex. 

13.16 Verifying the "Shape sheet" command for elements which were excluded from the specialized 
calculation (TTAD #12389) 

Test ID: 4529 

Test status: Passed 

13.16.1 Description 

Verifies the program behavior when the "Shape sheet" command is used for elements which were excluded from the 
specialized calculation (chords). 

13.17 EC3 / NF EN 1993-1-1/NA - France: Changing the steel design template for a linear element 
(TTAD #12491) 

Test ID: 4540 

Test status: Passed 

13.17.1 Description 

Selects a different design template for steel linear elements. 

13.18 Verifying the shape sheet for a steel beam with circular cross-section (TTAD #12533) 

Test ID: 4549 

Test status: Passed 

13.18.1 Description 

Verifies the shape sheet for a steel beam with circular cross-section when the lateral torsional buckling is computed 
and when it is not. 
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13.19 EC3 / NF EN 1993-1-1/NA - France: Class section classification and compression verification 
of an IPE300 column (evaluated by SOCOTEC France - ref. Test 1) 

Test ID: 5383 

Test status: Passed 

13.19.1 Description 

Classification and verification of an IPE 300 column made of S235 steel.  The column is connected to the ground by a 
fixed connection and is free on the top part.  On top, the column is subjected to a 100 kN force applied gravitationally, 
defined as a live load. The dead load will be neglected. 

13.19.2 Background 

This test was evaluated by the French control office SOCOTEC. 

13.19.2.1 Model description 

ƴ Reference: Guide de validation Eurocode 3 Part1,1  EN 1993-1-1-2001; 

ƴ Analysis type: static linear (plane problem); 

ƴ Element type: linear. 

The following load cases and load combination are used: 

ƴ Exploitation loadings (category A): Q = -100kN, 

ƴ The ultimate limit state (ULS) combination is: Cmax = 1 x Q  

 

Units 

Metric System 

Materials properties 
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Boundary conditions 

The boundary conditions are described below: 

ƴ Outer: 

Ʒ Support at start point (x=0) restrained in translation and rotation along X, Y and Z axis, 

Ʒ Support at end point (z = 5.00) free. 

ƴ Inner: None. 

13.19.2.2 Reference results for calculating the cross section class 

In this case, the column is subjected only to compression, therefore the distribution of stresses along the section is like 
in the picture below: 

 

To determine the web class, we use Table 5.2 sheet 1, from EC3 Part 1,1  EN 1993-1-1-2001 Chapter 5.5.2 
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The section geometrical properties are described in the picture below: 

 

According to Table 5.2 and the column section geometrical properties, the next conclusions can be found: 
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This means that the column web is Class 2. 

To determine the flanges class, we will use Table 5.2, sheet 2, from EC3 Part 1,1  EN 1993-1-1-2001 Chapter 5.5.2 

 

The section geometrical properties are described in the picture below: 

 



 ADVANCE VALIDATION GUIDE 

 21 

According to the Table 5.2 and the column section geometrical properties, the next conclusions can be found: 
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 this means that the column flanges are Class 1. 

A cross-section is classified by quoting the heist (least favorable) class of its compression elements. 

According to the calculation above, the column section have a Class 2 web and Class 1 flanges; therefore the class 
section for the entire column section will be considered Class 2. 

According to: EC3 Part 1,1 EN 1993-1-1-2001 Chapter 5.5.2(6) 

13.19.2.3 Reference results in calculating the compressive resistance Nc,Rd 

The design resistance of the cross-section force Nc,Rd shall be determined as follows: 

For Class 1, 2 or 3 cross-section 
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Where: 

A      section area   A=53.81cm2 

Fy     nominal yielding strength for S235   fy=235MPa 

0Mg   partial safety coefficient   10 =Mg  

Therefore: 
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According to: EC3 Part 1,1  EN 1993-1-1-2001 Chapter 6.2.4(2) 

Finite elements modeling 

ƴ Linear element: S beam, 

ƴ 6 nodes, 

ƴ 1 linear element. 
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Finite elements results 

Compressive resistance work ratio  

Column subjected to compressive load  

 Work ratio [%]  

 

13.19.2.4 Reference results 

Result name Result description Reference value 

Work ratio Compressive resistance work ratio [%] 8 % 

13.19.3 Calculated results 

Result name Result description Value Error 

Work ratio - Fx Work ratio Fx 7.90805 % -1.1494 % 
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13.20 EC3 / NF EN 1993-1-1/NA - France: Class section classification and shear verification of an 
IPE300 beam subjected to linear uniform loading (evaluated by SOCOTEC France - ref. Test 2) 

Test ID: 5410 

Test status: Passed 

13.20.1 Description 

Classification and verification of an IPE 300 beam made of S235 steel. The beam is subjected to a 50 kN/m linear 
uniform load applied gravitationally. The force is considered to be a live load and the dead load is neglected. 

13.20.2 Background 

This test was evaluated by the French control office SOCOTEC. 

13.20.2.1 Model description 

ƴ Reference: Guide de validation Eurocode 3 Part1,1 EN 1993-1-1-2001; 

ƴ Analysis type: static linear (plane problem); 

ƴ Element type: linear. 

The following load cases and load combination are used: 

ƴ Exploitation loadings (category A): Q = -50kN/m, 

ƴ The ultimate limit state (ULS) combination is: Cmax = 1 x Q  

 

Units 

Metric System 

Materials properties 

 

Boundary conditions 

The boundary conditions are described below: 

ƴ Outer: 

Ʒ Support at start point (x=0) restrained in translation along X, Y and Z axis, 

Ʒ Support at end point (x = 5.00) restrained in translation along  Y and Z axis and rotation restrained on X 
axis 

ƴ Inner: None. 
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13.20.2.2 Reference results for calculating the cross section class 

According to: EC3 Part 1,1  EN 1993-1-1-2001 Chapter 5.5.2 

In this case the stresses distribution along the section is like in the picture below: 

ƴ compression for the top flange 

ƴ compression and tension for the web 

ƴ tension for the bottom flange 

 

To determine the web class it will be used the Table 5.2 sheet 1, from EC3 Part 1,1 EN 1993-1-1-2001 Chapter 5.5.2. 
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The section geometrical properties are described in the picture below: 

 

According to the Table 5.2 and the beam section geometrical properties, the next conclusions can be found: 
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This means that the column web is Class 1. 

To determine the flanges class it will be used the Table 5.2, sheet 2, from EC3 Part 1,1 EN 1993-1-1-2001 Chapter 
5.5.2 

 

The section geometrical properties are described in the picture below: 
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According to the Table 5.2 and the beam section geometrical properties, the next conclusions can be found: 
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 this means that the column flanges are Class 1. 

A cross-section is classified by quoting the heist (least favorable) class of its compression elements. 

According to the calculation above, the beam section have a Class 1 web and Class 1 flanges; therefore the class 
section for the entire beam section will be considered Class 1. 

According to: EC3 Part 1,1  EN 1993-1-1-2001 Chapter 5.5.2(6) 

13.20.2.3 Reference results in calculating the shear resistance Vpl,Rd 

The design resistance of the cross-section Vpl,Rd shall be determined as follows: 
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 According to: EC3 Part 1,1  EN 1993-1-1-2001 Chapter 6.2.6(2) 

Where: 

Av: section shear area for rolled profiles    
fwfv trttbAA *)*2(**2 ++-=  

A: cross-section area   A=53.81cm2 

b: overall breadth  b=150mm 

h: overall depth  h=300mm 

hw: depth of the web  hw=248.6mm 

r: root radius  r=15mm 

tf: flange thickness  tf=10.7mm 

tw: web thickness  tw=7.1mm 

268.2507.1*)5.1*271.0(17*15*281.53*)*2(**2 cmtrttbAA fwfv =++-=++-=  

According to: EC3 Part 1,1  EN 1993-1-1-2001 Chapter 6.2.6(3) 

fy: nominal yielding strength for S275   fy=275MPa 

0Mg : partial safety coefficient   10 =Mg  



 ADVANCE VALIDATION GUIDE 

 27 

Therefore: 
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For more: 

Verification of the shear buckling resistance for webs without stiffeners: 
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 According to: EC3 Part 1,1  EN 1993-1-1-2001 Chapter 6.2.6(7) 
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There is no need for shear buckling resistance verification 

 According to: EC3 Part 1,5  EN 1993-1-5-2004 Chapter 5.1(2) 

Finite elements modeling 

ƴ Linear element: S beam, 

ƴ 6 nodes, 

ƴ 1 linear element. 

Finite elements results 

Shear resistance work ratio  

 Work ratio - Fz  

 

13.20.2.4 Reference results 

Result name Result description Reference value 

Fz Shear force 125 kN 

Work ratio Work ratio - Fz 31 % 

13.20.3 Calculated results 

Result name Result description Value Error 

Fz Fz -125 kN 0.0000 % 

Work ratio - Fz Work ratio Fz 30.6579 % -1.1035 % 
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13.21 EC3 / NF EN 1993-1-1/NA - France: Class section classification, shear and bending moment 
verification of an IPE300 column (evaluated by SOCOTEC France - ref. Test 3) 

Test ID: 5411 

Test status: Passed 

13.21.1 Description 

Classification and verification of an IPE 300 column made of S235 steel. The column is connected to the ground by a 
fixed connection and is free on the top part. In the middle, the column is subjected to a 200 kN force applied on the 
web direction, defined as a live load. The dead load will be neglected. 

13.21.2 Background 

This test was evaluated by the French control office SOCOTEC. 

13.21.2.1 Model description 

ƴ Reference: Guide de validation Eurocode 3 Part1,1  EN 1993-1-1-2001; 

ƴ Analysis type: static linear (plane problem); 

ƴ Element type: linear. 

The following load cases and load combination are used: 

ƴ Exploitation loadings (category A): Q = -200kN, 

ƴ The ultimate limit state (ULS) combination is: Cmax = 1 x Q  

 

Units 

Metric System 

Materials properties 
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Boundary conditions 

The boundary conditions are described below: 

ƴ Outer: 

Ʒ Support at start point (x = 0) restrained in translation and rotation along X, Y and Z axis, 

Ʒ Support at end point (z = 5.00) free. 

ƴ Inner: None. 

13.21.2.2 Reference results for calculating the cross section class 

According to: EC3 Part 1,1  EN 1993-1-1-2001 Chapter 5.5.2 

In case the column is subjected to a lateral load, the stresses distribution on the most stressed point (the column base) 
is like in the picture below: 
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To determine the web class, we will use Table 5.2 sheet 1, from EC3 Part 1,1 EN 1993-1-1-2001 Chapter 5.5.2. 

 

The section geometrical properties are described in the picture below: 

 

According to the Table 5.2 and the column section geometrical properties, the next conclusions can be found: 
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                      Therefore: 

                      
Ȣ

Ȣ
συȢπρτχςɕʀχς 

 

This means that the column web is Class 1. 

To determine the flanges class it will be used the Table 5.2, sheet 2, from EC3 Part 1,1 EN 1993-1-1-2001 Chapter 
5.5.2. 

 

The section geometrical properties are described in the picture below: 

 

According to the Table 5.2 and the column section geometrical properties, the next conclusions can be found: 

Ã

Ô

υφȢτυÍÍ

ρπȢχÍÍ
υȢςχφ 

ʀ ρ 



ADVANCE VALIDATION GUIDE  

32  

                      Therefore: 

                       
Ȣ

Ȣ
υȢςχφωɕʀω 

                      This means that the column flanges are Class 1. 

A cross-section is classified by quoting the heist (least favorable) class of its compression elements. 

According to the calculation above, the column section have a Class 1 web and Class 1 flanges; therefore the class 
section for the entire column section will be considered Class 1. 

According to: EC3 Part 1,1  EN 1993-1-1-2001 Chapter 5.5.2(6). 

13.21.2.3 Reference results in calculating the shear resistance Vpl,Rd 

The design resistance of the cross-section Vpl,Rd , is determined as follows: 

0

,

3
*
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y

v

Rdpl

f
A

V
g

=

 

According to: EC3 Part 1,1  EN 1993-1-1-2001 Chapter 6.2.6(2) 

Where: 

Av   section shear area for rolled profiles    
fwfv trttbAA *)*2(**2 ++-=  

A    cross-section area   A=53.81cm2 

b     overall breadth  b=150mm 

h     overall depth  h=300mm 

hw   depth of the web  hw=248.6mm 

r      root radius  r=15mm 

tf     flange thickness  tf=10.7mm 

tw    web thickness  tw=7.1mm 

268.2507.1*)5.1*271.0(17*15*281.53*)*2(**2 cmtrttbAA fwfv =++-=++-=  

According to: EC3 Part 1,1  EN 1993-1-1-2001 Chapter 6.2.6(3) 

fy       nominal yielding strength for S235   fy=235MPa 

0Mg    partial safety coefficient   10 =Mg  

Therefore: 

kNMN
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V
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v

Rdpl 42.3483484.0
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13.21.2.4 Reference results in calculating the bending moment resistance 

%50%4.57
42.348
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Ed

V
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The shear force is greater than half of the plastic shear resistance. Its effect on the moment resistance must be taken 
into account. 

According to: EC3 Part 1,1  EN 1993-1-1-2001 Chapter 6.2.8(1)(2) 
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Where: 

7 φςψȢτπÃÍ 
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According to: EC3 Part 1,1  EN 1993-1-1-2001 Chapter 6.2.8(5) 

www thA ³=  

Av  section shear area for rolled profiles 

A   cross-section area   A=5381mm2 

b    overall breadth  b=150mm 

h    overall depth  h=300mm 

hw  depth of the web  hw=248.6mm 

r     root radius  r=15mm 

tf    flange thickness  tf=10.7mm 

tw   web thickness  tw=7.1mm 

( )300 2 10.7 2 15 7.1 1765.06 ²w w wA h t mm= ³ = - ³ - ³ ³ =  

According to: EC3 Part 1,1  EN 1993-1-1-2001 Chapter 6.2.8(5) 

fy      nominal yielding strength for S235   fy=235MPa 

0Mg   partial safety coefficient   10 =Mg  

Therefore: 
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Finite elements modeling 

ƴ Linear element: S beam, 

ƴ 7 nodes, 

ƴ 1 linear element. 
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Finite elements results 

Shear z direction work ratio 

Shear z direction work ratio  

 Work ratio - Fz  

 

Work ratio of the design resistance for bending 

Work ratio of the design resistance for bending  

 Work ratio ï My  

 

13.21.2.5 Reference results 

Result name Result description Reference value 

Work ratio ï Fz  Work ratio of the shear resistance z  57 % 

Work ratio ï My Work ratio of the design resistance for bending 340 % 

13.21.3 Calculated results 

Result name Result description Value Error 

Work ratio - Fz Work ratio Fz 57.4021 % 0.7054 % 

Work ratio - My Work ratio of the design resistance for bending 338.584 % -0.7085 % 


