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1 Standard description for Product Interface Steel Construction  

The standard description �Product Interface Steel Construction� covers three parts. Part 1, written 
here, is to explain to software users the possibilities of data exchange in steel construction in general. 
It also describes the structure and application of the Product Interface Steel Construction. Parts 2 and 
3 of the standard description provide normative instructions for the structure and syntax of data 
interchange files, i.e. the definition of the data model in Part 2, and the definition of implementation 
areas and conformance requirements in Part 3. These parts of the standard description are primarily 
intended for software producers. Unfortunately, they exist in German language only at the time. 
Another Part 4 which deals with the actual conformity assessment is still being developed. 
The frequently used abbreviation PSS for the Product Interface is because of its German name 
Produktschnittstelle Stahlbau. Another abbreviation used throughout this documentation is DStV, 
which are the initials of the German name of the German Steel Construction Association. 
 
 
2 Global data exchange - Product Interface Steel Construction recommended for use by  
     the EDP working group 

When working on steel construction projects, problems often emerge when data have to be 
transmitted. This concerns both the internal data exchange within a single company and the exchange 
required when co-operating with outside partners involved in the same project. The NC interface, 
which DSTV recommends for use in this situation, has become one of the most successful means of 
rationalisation and has therefore demonstrated the advantages of a uniformly defined data 
transmission. Project handling, however, involves a large number of programs between which data 
need to be exchanged. The interfaces which DSTV has recommended so far do not achieve this; a 
shortcoming which the Product Interface Steel Construction takes into account. A decision made on 
27 April, 1996 by the EDP working group of DSTV recommends the Product Interface Steel 
Construction. At an information meeting held by DSTV on 28 June, 1996 for software producers and 
big steel construction customers, this interface was generally welcomed and support was promised. 
Existing interfaces, also recommended by DSTV, are not affected by this new interface. 
In two other events, held on 27 May, 1998 and January 20, 2000, where most of the important 
German software producers with products for CAD, structural analysis and production scheduling in 
steel construction have presented their implementations of the Product Interface, the operability of the 
Product Interface was demonstrated. By now, the recommendation of the DStV has lead to first 
applications of the interface in all day use within real projects. 
Because DStV is in close contact with its members, the insights gained in these practical applications 
lead to constant improvements of the Product Interface. 
 
 
3 Application and benefits of the Product Interface Steel Construction 

Figure 1 illustrates the options available for Data interchange with this Product Interface. In the past, 
data interchange between programs for different processing steps proceeded in one direction only. 
The Product Interface allows data interchange on all the processing levels and in each direction. This 
means that not only data can be transmitted between two different CAD programs, but also, from a 
CAD program to a structural analysis program or vice versa, if the programs support the Product 
Interface Steel Construction. 
 
Based on ISO10303, the Product Interface Steel Construction provides a standard for the necessary 
data exchange in designing and producing steel structures. This is done independently of soft- and 
hardware. The basic idea of the data model [HALL94] underlying the Product Interface is to define 
and organise data and information in a way that allows the representation of structures by means of a 
physical (or CAD-) model, as well as the abstraction models generally used in engineering work. The 
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structure is to be represented completely and free from redundancies. Data interchange files produced 
in line with the standard of the Product Interface can be read selectively and can be modified. Any 
data not modified at the different planning levels do, however, have to be completely returned.  
 

 
 

Fig. 1: Data interchange when using the Product Interface Steel Construction  
 
 
The EDP working group recommends the Product Interface because it offers the following advantages 
for design work. 
 
− A standard is created for data exchange between everyone involved in the design process (see  

Fig. 1). 
− Multiple redundancies in data filing, which would be the result of bilateral interfaces, are avoided. 
− Avoidance of multiple data entry saves time. 
− Potential error sources resulting from multiple data entry are eliminated. 
− The requirement of consistent data filing, allowing design data to be passed through all design and 

production processes in connection with large-scale projects, is complied with. 
− The competitive situation for the software customer is improved. 
 
 

 
Fig. 2: Data interchange between CAD systems 
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The examples below illustrate possible applications: 
− Steel structure can be transmitted from one CAD system to another (see Fig. 2). 
− Structural systems produced in a structural analysis program can be transmitted to a CAD system 

and therefore treated as design drafts (see Fig. 3). 
− Structural systems can be converted from given structures by means of an additional module. 

These can be transmitted to a structural analysis program for calculation. 
− Design data can be transmitted from CAD to NC machinery for automatic processing. 
− Data can be transmitted to programs for planning the paths of welding robots (see Fig. 4). 
− Projects can be filed independently of specific soft- and hardware, thus allowing the projects to be 

processed at a later stage by other programs. 
 
 

 
 
Fig. 3: Data interchange structural analysis - CAD 
 

 
 
Fig. 4: Data interchange for robot path design 
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4 Scope and structure of the Product Interface Steel Construction  

The data model of the current version of the Product Interface Steel Construction comprises the areas 
of general data (cross-sections, materials, building grids), structural analysis data (structural system, 
actions, computed data), design data (rod- and plate-like main members and extension members, 
assemblies), detailed constructional data (member processing, such as mitre cuts, recesses and 
notches, hole patterns, edge design, preparation for welding and signatures) which also meet the 
requirements of NC machinery, surface preparations as well as any welded, bolted and glued 
connections. 
 
In addition to the above mentioned items describing the structure in terms of its physical and 
structural nature, special elements are provided for structuring these data by grouping objects on the 
basis of logic or physical characteristics. Other elements manage application-specific information, 
such as layer control for CAD programs. 
 
 

 
 
Fig. 5: Structure of Product Interface Steel Construction1 
 
For more detailed information on the scope of the Product Interface, refer to part 2 of the standard 
description.  
 
 
 
 
 
1) Remark on Fig. 5: The implementation area �Structural analysis without results�  is not yet shown 
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5 Application of the Product Interface Steel Construction 

Implementation area Capability of the implementation 

"Read in static 
 structure" 

The program can read in an interchange file containing static structures1) and 
interpret in compliance with its own abilities2). 

"Write static 
structure" 

The program can write data of static structures1) into an interchange file. 

"Read in structural analysis 
without results" 

The program can read in an interchange file which contains the data of structural 
systems, and actions and can interpret these data in compliance with its own 
abilities2). However, it cannot interpret results of structural calculations. 

"Write structural analysis 
without results " 

The program can write data of structural systems and actions into an interchange 
file. However, it cannot write results of structural calculations. 

"Read in structural analysis" The program can read in an interchange file which contains the data of structural 
systems, actions and the results of structural calculations, and it can interpret 
these data in compliance with its own abilities2). 

"Write structural analysis" The program can write data of structural systems, actions and the results of 
structural calculations into an interchange file. 

"Read in draft" The program can read in an interchange file which contains the draft data3) of 
steel structures, and it can interpret these data in compliance with its own 
abilities2). 

"Write draft" The program can write draft data3) of steel structures into an interchange file. 

"Read in NC3D" The program can read in an interchange file containing NC3D-data4) of steel 
structures, and it can interpret these data in compliance with its own abilities2). 

"Write NC3D" The program can write NC3D-data4) of steel structures into an interchange file. 

"Read in processing" The program can read in an interchange file containing NC3D-data4)   and 
surface preparations of steel structures, and it can interpret these data in 
compliance with its own abilities2). 

"Write processing" The program can write NC3D-data4) and surface preparations of steel structures 
into an interchange file. 

"Read in connections" The program can read in connection data of steel structures, and it can interpret 
these data in compliance with its own abilities2). 

"Write connections" The program can write connection data of steel structures into an interchange 
file. 

"Round Trip" The program fulfils basic requirements for �round trip data interchange5). 

 
Table 1: Implementation areas 
 
The above listed applications of the Product Interface are available for users of software in which the 
Product Interface is implemented. This means that this software can exchange data with another 
software in which the Product Interface is also implemented. Generally this is achieved by program 
functions generating (writing) or reading data interchange files. However, the data forming part of a 
specific project cannot only be transmitted from one program to another, the data stock can also - 
within certain limits - circulate among several programs (round-trip engineering5). The consequence 
of the basic idea of the Product Interface, i.e. to have just one interface format describing all the data 
for a specific structure, is that generally none of the programs participating in the process can actually 
handle all the data involved in the project. It is for this reason that the Product Interface has been 
subdivided into so-called implementation areas. In order to give users or potential buyers of Product 
Interface implementations the possibility to see whether or not an implementation conforms with this 
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standard description, and with what other software they will be able to exchange data, all 
implementations of the Product Interface have to be identified by the name of the supported 
implementation areas. The stated implementation area indicates what part of the Product Interface the 
implementation covers, or, in other words, what kind of data the implementation is capable of reading 
from respectively writing into an interchange file. The implementation areas of the Product Interface 
are shown in Fig. 5 and Table 1. 
 
Explanations: 
1) A static structure is the centroidal axis model of a structural system without any support and 

boundary conditions of the rods. 
2) The wording "in compliance with its own abilities" means that only those data of an 

implementation area which are actually capable of processing truely available to a program for 
processing,  

3)  Design data are data for rod- and plate-like main members and extension members (i.e. also cap 
plates, stiffeners etc.), as well as assemblies including locations. However, no data for processing 
and connections. 

4)  NC3D-data for rod- and plate-like main members and extension members with details for 
extensions, but without details for connections. 

5)  The prerequisite for real round-trip data interchange is not only that a software can read from an 
interchange file merely that part which it is able to interpret, manipulate these data and re-export it 
again. Furthermore, the data which is not interpreted must not be lost, and the whole of the data 
stock shall remain consistent as much as possible, see example 3. This task is not simple. The 
given requirements for round-trip abilities are therefore of basic nature only. 

 
In Part 3 of the standard description the implementation areas are associated with detailed 
requirements made on the implementations which software producers are required to follow. 
 
Figs. 6 to 12 depict applications (application processes) which follow from this classification. They 
also show the implementation areas required in each case. The programs used must support the 
implementation areas.  
 
 

 
 
Fig. 6: Application processes a) draft -> draft and b) NC3D -> NC3D with minimum requirements 
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Fig. 7: Application processes draft -> structural analysis with minimum requirements 
 

 
Fig. 8: Application processes structural analysis -> draft with minimum requirements 
 

 
Fig. 9: Application processes structural analysis -> structural analysis with minimum requirements 
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Fig. 10: Application processes CAD -> production with minimum requirements 
 

 
Fig. 11: Application processes detailing -> detailing with minimum requirements 
 
Example 1: 
The user of a CAD software which only supports the implementation area "write draft" needs a 
structural analysis software into which he can transmit the data from his CAD system. This means he 
wants to use the application process draft -> structural analysis according to Fig. 7.  
If a possible structural analysis program only supports the implementation area "read in structural 
analysis", the user will also need a converter, "CAD => structural analysis" with the minimum 
requirements given in Fig. 7 (option a). 
If, however, a structural analysis program supports the implementation area "read in draft", this 
converter is not required (option b). 
 
Example 2: 
A steel fabricator wants to use the data of his CAD program to control a CNC machine. For this 
purpose, refer to Fig. 10 (application process CAD -> production). The CAD system has to support 
the implementation area "write NC3D", and the software of the CNC machine must support the 
application area "read in NC3D"  
 
The implementation areas in Figs. 6 to 11 are minimum requirements. A program can support more 
than one implementation area. In that case it offers a wider field of applications. In example 1, the 
second structural analysis program might, for instance, support the two areas "read in structural 
analysis and read in draft". If an implementation does not cover the full scope of the implementation 
area  in writing a data interchange file, it has to add this restriction to the name of the implementation 
area. 
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Regarding example 1 
Except for elastic beddings, a structural analysis program can generate and calculate any optional 
structural system and write it into a data interchange file. The software producer has to identify his 
implementation in the following way: 
 

Implementation of the Product Interface Steel Construction, version 4/2000, in the 
implementation area "write structural analysis (without elastic bedding)". 

 
Example 3: 
The example shows the possible applications of round-trip data interchange. In order to carry out the 
dimensioning of a steel structure, it shall be transmitted from CAD 1 to a structural analysis program 
and after that to CAD 2 for detailing, see Fig. 12. In the present case this is possible because CAD 1 
can generate and export the �static structure� in addition to the CAD draft. The structural analysis 
program can read in these data, add supports and action, carry out the analysis and probably alter 
some cross-sections. Though it cannot export data for a new CAD draft, it ensures by its round-trip 
abilities that the original CAD draft is not lost. Because of that CAD 2 can interpret them. However, it 
must be said that no perfect structure is transmitted automatically. To which degree the altered 
structure differs from the draft, depends on how close they were linked together in CAD 1, which 
manipulations were actually performed by the structural analysis program, how efficiently the round-
trip programm really cares for the data stock and of course on the abilities of CAD 2 to transfer the 
alterations of one member to another. 
The example is to show that the operability of round-trip data interchange is very much dependent on 
the participating software and that it is limited with complex structures. 
 
 
 

 
 

Fig. 12: Application processes Round Trip with a structural analysis program and with minimum  
               requirements 
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6 NC production 

The implementation area "NC3D" accounts for the growing requirements made on NC control in steel 
construction. The entities concerned have been developed by the ad-hoc group "NC3D". Due 
consideration has been given to the experience gained during the many years of using the DStV 
interface "standard description of steel members for NC production". It should be made clear at this 
point that "NC3D" is not an interface of its own, but part of the Product Interface Steel Construction. 
 
 
7 Conformity 

Data interchange by the Product Interface Steel Construction only works without problems, if all 
participating software packages both produce exchange files and import and interpret them 
�correctly� . In other words, their implementations of the Product Interface must conform to the 
standard description. In order to insure this, so-called conformity tests for candidate software can be 
performed. 
The DStV has decided that software developers are themselves responsible for the conformity of their 
implementations. For that purpose, a list with official test cases is provided: In a test case a candidate 
software is being checked for a specified critical aspect within the Product Interface. Each test case 
contains the exact criteria for passing or not passing the test (abstract test case) and an official 
exchange file (specific test case). A detailed instruction for performing the tests and the list of test 
cases are to be found in part 4 of the interface documentation, which is still in the process of being 
developed. The list will be extended when required. All of the above mentioned documents and files 
can as well be obtained by software end users in order to give them the opportunity to check the 
conformance statements of the software vendors. Please contact the address in chapter 10. 
In addition to that, software vendors will be given the opportunity to make sample exchange files 
available on the Internet homepage of the DStV in order to prove the quality of their interface 
implementations to the public. 
 
A special conformity board deals with all aspects of conformity. Besides developing the procedures 
and test cases for the conformity testing, the board can be called by end users who have problems with 
software concerning the Product Interface. The board will try to find out about the reason for the 
problems and furthermore to work out a solution. See chapter 10 for the corresponding address. 
 
 
8 Recommendations for end users 

The EDP working group recommends that steel fabricators or engineering offices intending to acquire 
software make sure that the software actually supports the Product Interface Steel Construction. 
Already beforehand the following considerations should be made: 
1) Crucial for the compatibility of participating software packages is the question whether they 

support the right implementation areas. Therefore the user should thoroughly consider in which of 
the in chapter 5 described application processes he intends to make use of the Product Interface. 

2) The user can now decide which implementation areas must be supported by his future software. 
He should also take into account the software that is used by companies that he is often co-
operating with, and which implementation areas and interface versions are supported by this 
software. 

3) To be on the safe side, a purchase order should contain wording to this effect. This should also 
reference the above mentioned fulfilment of the official test cases, see chapter 7. 

In case of doubt as to the reliability of implementations or questions concerning suitable 
application processes, implementation areas or interface versions, the user should contact the 
appropriate address in chapter 10. 
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9 Future developments and harmonisation with other product models 

The DStV has decided that future versions of the Product Interface Steel Construction will be 
integrated into the Industry Foundation Classes (IFC), see [IAI2000]. Similar to the Product Interface, 
the IFC are an ISO10303-based product model. It was developed for facilitating interchange among 
software packages of the whole construction industry, though. The German Speaking Chapter of the 
International Alliance for Interoperability (IAI), an international, non-for-profit organisation, which 
developes and promotes the IFC, has announced the corresponding extension project of their model 
and established a common working group. All future development work on the data model of the 
Product Interface Steel Construction aimed at for instance the skin and interior parts of industrial 
buildings will be adapted to this decision. These developments are under way at the Department for 
Steel and Lightweight Metal Structures of the Technical University of Karlsruhe, Germany. 
 
 
10 Contact for Product Interface Steel Construction 

Address:      Concern: 

German Steel Construction Association (DStV) 
Sohnstr. 65 
D-40237 Dü sseldorf 
Germany 
please contact Mr. Hü ller 
++49 (0)211 / 67078 �  05 
contact@deutscherstahlbau.de 
http://www.deutscherstahlbau.de 

 

• general information 

• The documentations for the interface as well 
as for the conformtity testing and the test 
cases can be downloaded from the DStV�s 
Internet homepage. 
 

Lehrstuhl fü r Stahl- und Leichtmetallbau 
Universitä t Karlsruhe (TH) 
D-76128 Karlsruhe 

please contact Mr. Hö renbaum 
++49 (0)721 / 608-7835 
hoerenbaum@versuchsanstalt.uni-karlsruhe.de 

• technical questions concerning the Product 
Interface 

• contact person of conformity board 

• questions concerning the compatibility of 
interface implementations  

• development work for the Product Interface  

• contact to the IAI 
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1 General 

1.1 Field of application  

The Standard Description for Product Interface Steel Construction covers three parts: part 1 is to 
acquaint users of software, in which the product interface is implemented, with the problems of data 
exchange in the steel construction sector, and to describe the product interface in general. The present 
part 2 of the Standard Description supplies the structure and syntax that have to be used for data 
exchange by defining the entities of the data model for the current 4/2000 version, and it also includes 
some examples of what such data interchange files should look like. Part 3 of the Standard Descrip-
tion defines implementation areasand conformity requirements. A fourth part is in the pipeline and 
will describe the procedure of conformity checks. 
 
 
1.2 Scope of this description 

The current 4/2000 version of the Product Interface Steel Construction covers the following data for 
steel structures: 
�� General structural details for geometry, grid0s, materials and cross sections 
�� Data for mechanical models of steel structures: static substructures, nodes, node connectivity, 

discrete springs, static elements, element mechanisms, elastic support 
�� Actions for structural analyses: actions, node and element actions, combinations of actions 
�� Results from structural analysis: node and element deformation, support reaction, and internal 

forces and moments 
�� Data for raw design: uni-axial members and plates 
�� Data for detailed design and CNC production: mitre cuts, coping, master gauge for holes, member 

identification and edging 
�� Data for member coating and finishing 
�� Detailed data for connections: screws, welded joints and glued connections 
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2 Interface structure and syntax  

2.1 Definition of the interface 

The data model of the Product Interface Steel Construction consists of so-called entities that can be 
used to describe objects and conditions of these objects. Each entity has a name and is provided with 
an exactly defined list of attributes. It can be said that the entities serve to define the type of data 
records used in the data interchange files. A data record is an instantiated entity, i.e. an entity 
provided with attribute values. The paragraphs below may not always use the term “entity“ correctly: 
“reference to entity XY”, for instance, always should be understood to refer to a data record of entity 
type XY. 
 
The table notation used in this description to define the entities complies with the description of 
entities used in the EXPRESS language, as required in [ISO 10303-11]. The required EXPRESS 
schema “PSS_2000_04” may be obtained from DStV (http://www.deutscherstahlbau.de or con-
tact@deutscherstahlbau.de). 
 
In the event of discrepancies between the tables and the wording used in this description and 
the entity definitions as used in the EXPRESS schema, the EXPRESS schema shall prevail. In 
the event of discrepancies between the tables and the wording used in this description and the 
examples, the tables and wording shall prevail. 
 
 
2.2 Data interchange files 

The syntax and the structure of the data interchange file complies with [10303-21]. This means that: 
�� The data interchange files start with the character string “ISO-10303-21;” and they end with  

”END- ISO-10303-21;”. 
�� The data interchange files fall into the categories HEADER section (see chapter 2.5) and DATA 

section (see chapter 2.6). Both sections may be used only once within one single data interchange 
file. The HEADER section shall always precede the DATA section. 

�� Both the HEADER and the DATA sections contain all information in the form of data records. A 
data record carries the name of the entity type used, the list of attributes with values, as well as a 
data record number, if it is given in the DATA section. The syntax of data records is described in 
chapters 2.5 and 2.6. 

�� Comment entries may be made at any point, and this means also within a data record. A comment 
entry shall commence with "/*" and it shall end with "*/". Everything written between these marks 
will be ignored when reading the information. 

�� Data records may extend over several lines within one data interchange file. 
�� The number of characters each line may contain is not limited. 
 
Examples of complete data interchange files are provided in Chapter 6. 
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2.3 Character set 

The Product Interface Steel Construction uses the data record as defined in [10303-21]. Table 1 shows 
the standard character set and how it is expanded to produce a complete alphabet according to 
ISO 8859. There, the characters are written between quotation marks (“marks”), and they are 
separated by the an “�“.  
 

Character set according to [10303-21] 

Space “ “ 

Numerals “0“  �  “1“  �  “2“  �  “3“  �  “4“  �  “5“  �  “6“  �  “7“  �  “8“  �  “9“ 

Lower case 
characters 

“a“  �  “b“  �  “c“  �  “d“  �  “e“  �  “f“ �  “g“  �  “h“  �  “i“  �  “j“  �  “k“  �  “l“  �  “m“  �  
“n“  �  “o“  �  “p“  �  “q“  �  “r“  �  “s“  �  “t“  �  “u“  �  “v“  �  “w“  �  “x“  �  “y“  �  “z“ 

Upper case 
characters 

“A“  �  “B“  �  “C“  �  “D“  �  “E“  �  “F“ �  “G“  �  “H“  �  “I“  �  “J“  �  “K“  �  “L“  �  
“M“  �  “N“  �  “O“  �  “P“  �  “Q“  �  “R“  �  “S“  �  “T“  �  “U“  �  “V“  �  “W“  �  “X“  � 
 “Y“  �  “Z“ 

Special characters “!“  �  “ ““ “  �  “*“  �  “$“  �  “%“  �  “&“  �  “.“  �  “#“  �  “+“  �  “,“  �  “-“  �  “(“  �  “)“ 
 �  “?“  �  “/“  �  “:“ �  “;“  �  “<“  �  “=“  �  “>“  �  “@“  �  “[“  �  “]“  �  “{“  �  “ �“  �  “}“ 
 �  “^“  �  “ ` “ 

„Reverse solidus \“ “ \\ “ 

Apostrophe “ ' “ 

Extension according to [8859-1]: check directive “\S\“ 

ä “\S\d“ Ä “\S\D“ 

ö “\S\v“ Ö “\S\V“ 

ü “\S\�“ Ü “\S\\“ 

ß “\S\_“   

 
Table 1: Character set used in Product Interface Steel Construction 
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2.4 Types of attributes 

The Product Interface Steel Construction uses the following types of attributes as defined in  
[10303-11] and [10303-21]: 

Type Example Remarks 

BOOLEAN .T. 
.F. Boolean data type: true or false 

ENUM 
(ENUME-
RATION) 

 
.STEEL. 

Enumeration type. The value of the attribute is placed between two dots. 
The values that may be used here are included and described in the attribute 
description in connection with the STEP entity. 

 
 
 

INT 
(INTEGER) 

 

12 
+12 
-12 
012 
00 

 
1 2 

12.0 
+ 12 

Integer number; valid examples 
 
 
 
 
 
invalid examples 

 
List 

 
(#1,#2,#3) 

A list consists of a random number of like attributes (which may in their turn 
also be lists). The example shows a list with three references to other data 
records. 

 
 
 
 

REAL 

1.0 
1. 

1.0E0 
0.001E3 

0.001E+3 
100.0E-2 

 
0.001E3.0 

1E1 
.5 

Real number; 
valid examples 
 
 
 
 
 
invalid examples 

 
SELECT Reference 

or list 

Two or a number of different types of attributes may be used at the given 
point. The program reading the STEP file must be able to evaluate any of 
the possible options.1) 

 
STRING 

 
'Example' 

Strings may have a length of max. 32767 (incl. control characters). They are 
enclosed in apostrophes. Line breaks within strings will be ignored. A text 
may be structured by means of the control characters \N\ (=line feed) and \F\ 
(=page option). 

Reference #1 References to other data records consist of "#" followed by an integer 
number. 

 
Table 2: Types of attributes used in Product Interface Steel Construction 
 
 
1) According to [10303-1:TC], the following rule applies to the instantiation of an attribute of type 
SELECT: 
�� If the value of the attribute of type “reference“ as shown in table 2, the syntax of the contents of 

the attribute is identical with that of a simple reference. 
Ex: The value of attribute LTYP is a reference to an entity POLYLINE_LIST. 

 ... 
#9=POLYLINE(1,(#3,#4,#5)); 
#10=POLYLINE_LIST(1,(#9)); 
#11=MEMBER(1,#2,#1,$,'A6','Laenge als POLYLINE',#10,$,$,$); 

 
�� If the value of the attribute is any of the types INTEGER, REAL, STRING or ENUMERATION, 

the so-called keyword has to precede the attribute value given in brackets for attribute instantia-
tion. The keyword names the attribute type as defined in the EXPRESS schema. The keywords for 
the different types are given in the description of the entities concerned.  
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Ex: The value of attribute LTYP is a real number, the attribute type defined in the EXPRESS 
schema is LAENGEN_TYP: 

   ... 
  #3=MEMBER(1,#2,#1,$,'A1','Laenge als REAL',LAENGEN_TYP(2000.0), 

   $,$,$); 
 
For attributes marked as optional attributes in the entity definitions (column “Opt.”) and which are not 
known when the data interchange file is described and for that reason are undefined, "$" shall be used 
as a value. For all other attributes the relevant value shall be used. 
For some of the optional attributes default values are defined (column “Default”). If such an attribute 
remains undefined in a data record (“$” assignment), the default value of a read application shall be 
accepted. A write application, which does not expressly “know“ the value of such an attribute may, 
however, not use the default value just for lack of “knowledge”. It shall leave the attribute undefined 
instead. 
 
 
2.5 Structure and syntax of the HEADER section 

The HEADER section commences with "HEADER;" and ends with "ENDSEC;". Inside the HEADER 
section, the data records have the following structure: 
 

KEYWORD(ATTRIBUTE_LIST); 
 
where KEYWORD is in this case the name of the relevant entity. 
(also see chapter 2.2) 
 
 
2.6 Structure and syntax of the DATA section 

The DATA section commences with "DATA;" and ends with "ENDSEC;". Inside the DATA section, 
the data records have the following structure: 
 
Each data record commences with "#", followed by the number of the data record, which may be used 
only once as part of the STEP file. This is followed by an equal sign and the keyword (name of the 
entity). After the keyword a list of attributes (as specified in the entity definition) is added in brackets 
(the data record must always give all the attributes). Attributes are separated by commas. 
Syntax of a data record: 
 

#INSTANCE_NUMBERINSTANCE=KEYWORD(ATTRIBUTE_LISTE); 
 
where the KEYWORD is the name of the relevant entity. 
 
Example: 
 

#1020=VERTEX(1,1.0,1.0,1.0,0.0); 
 
Also see chapter 2.2. 
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3 General conventions 

3.1 Units 

Fundamental units: 
Dimension mm (millimetres) 
Force N (Newton) 
Angle ° (degrees, math. positive, see Fig. 2) 
Temperature difference K (Kelvin) 
Weight kg (kilograms) 
Time s (seconds) 
All units not listed here will be produced from the fundamental units. 
 
Date and time: 
These details will be given as character strings of the following format: 
Date and time  ‘1998-12-24T12:00:00’ 
   (year-month-dayThour:minute:second) 
 
 
3.2 Coordinate systems 

Global coordinate system: 
The global coordinate system (WCS) is the reference coordinate system for locating structural 
members in a space unit (see chapter 5.9.2) and for the position of structural subsystems within the 
structure (see chapter 5.6.1). The XY level is the datum level, the Z axis-points upwards (see Fig. 1). 
 
 
 
 

 
 
Fig. 1: Global coordinate system 
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Other coordinate systems 
Definitions of other coordinate systems are given in chapters 5.6.1 (coordinate system of the 
structural subsystem SCS), 5.6.6 (element coordinate system ECS), and 5.9.2 (location coordinate 
system for structural members).  
 
Explanations for coordinate systems: 
A coordinate system is based on the superordinate coordinate system specified from case to case, e.g. 
the coordinate system of a member (entity MEMBER) for a contour. 
 
A coordinate system is defined by three points: 
KI origin of the new coordinate system 
KJ point on the pos. X-axis of the new coordinate system 
KR point on the pos. X-Z-plane of the new coordinate system. 
 
Each of these three points is defined by referring to a data record of entity type VERTEX (e.g. #123). 
 
 

 
 
Fig. 2: Definition of coordinate systems and positive sense of rotation  
 
 
3.3 Multiple references 

When using the format of Product Interface Steel Construction, the same data record or a number of 
identical data records may often be referenced from different points. These two possibilities will 
produce different result, because in the first case the referencing objects get a certain context, which 
may have an effect when subsequently changing the exchange structures. 
 
Such semantic contexts are intended, provided they make sense. The decision is, however, 
application based. Exempted from this is the relationship between located members (entity 
MEMBER_LOCATION) and members (entity MEMBER): identical members always have to 
refer to the same data record (cf. the example in section 6.1). 
 
Multiple references to the same data record may prove to be problematic, in particular, when 
referencing is made from different implementation fields (also see Part 3 of the Standard Description).  
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3.4 Date and object identity - UNIQUE IDENTIFIER 

The entities CUSTOM_ENTITY, NODE, ELEMENT, ACTION, MEMBER_LOCATION and 
CONNECTION have an attribute ID: this UNIQUE IDENTIFIER allows the data records of this 
entity types to be provided with object identities. This UNIQUE IDENTIFIER is subject to the 
following rules: 
1. The attribute ID is of the STRING type. 
2. No specific rules apply to the contents of the attribute. It is, however, recommended that the name 

of author, date and time, and, for instance, an internal number are given. Example: 
... 

 #1023=NODE(‘C.Hoerenbaum_1998-10-29T11:04:28_Kn36’,36, 
‘1998-10-29T11:04:28’,#998,#147); 

 
3.  Data records with an object identity must not be erased. 
4.  If data records with ID are changed, for instance, when a project is processed by another 

application, the ID must not be changed. 
5.  Entities with object identity also have a data attribute. When generating the data record, the 

generation date has to be entered in this attribute. Should the data record be changed at a later date, 
the modification data shall be entered. 

 
A practical example is given with the scenarios in chapters 6.2 and 6.3. Part 3 of the Standard 
Description provides additional rules for how to deal with IDs when reading in and manipulating data 
records, which read application is not in a position to interpret. 
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4 Contents of the HEADER section 

The HEADER contains the three standard entities according to [10303-21] defined in this chapter. For 
each type of entity there has to be exactly one data record, and the data records have to be provided in 
the order given below. 
 
4.1 Entity FILE_DESCRIPTION 

FILE_DESCRIPTION 

Attributes No. Type Contents 

(DESCRIPTION) [1] List with 
STRING Description of the contents of the data interchange file 

IMPLEMENTA-
TION_LEVEL [2] STRING Implementation areas of the application generating the data 

interchange file (cf. Part 3 of the Standard Description 
 
 
4.2 Entity FILE_NAME 

FILE_NAME 

Attributes No. Type Contents 

NAME [1] STRING Name of data interchange files with file extension 

TIME_STAMP [2] STRING Date and time when interchange file was generated 

(AUTHOR) [3] List with 
STRING Names of interchange file authors 

(ORGANI-
ZATION) [4] List with 

STRING Name and address of organizations employing the authors 

PREPROCES-
SOR_VERSION [5] STRING Name and version of program used to generate the interchange 

file 
ORIGINA-
TING_SYSTEM [6] STRING Name and version of program used to generate the data of the 

interchange file 
AUTHORI-
ZATION [7] STRING Name of person or organization authorising the interchange 

 
TIME_STAMP: 
Example: ‘1998-08-04T19:04:28’ 
 
AUTHOR, ORGANIZATION: 
The list AUTHOR contains the names of all the authors of the interchange file, while the list 
ORGANIZATION provides the name and address of organizations/companies employing the authors. 
When a project is continued, the name of each new author is attached to the AUTHOR list, and the 
name of the organization by analogy to the ORGANIZATION list. 
 
PREPROCESSOR_VERSION: 
Any STEP tools used are listed here; otherwise a blank entry (’’) is made. 
 
ORIGINATING_SYSTEM: 
This is where the name of the application is given that has generated or last processed the data.  
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4.3 Entity FILE_SCHEMA 

FILE_SCHEMA 

Attributes No. Type Contents 

SCHEMA_IDEN-
TIFIERS [1] List with 

STRING 
Name of EXPRESS schema of the current version of the product 
interface in capital letters 

 
The version of the product interface is given above the name of the relevant EXPRESS schema. In 
this particular case it is: (‘PSS_2000_04’). The list contains only one list element. 
 
 
 
 
 
Example of the HEADER of the data interchange file 'exchange.stp': 
 
... 
 
HEADER; 
FILE_DESCRIPTION(('Example fuer einen HEADER'), '2(OUT)/3(OUT)'); 
FILE_NAME('exchange.stp', 

'1998-12-22T07:58:12', 
('C. Hoerenbaum', 'V. Hueller'), 
('Universitaet Karlsruhe (TH), 76128 Karlsruhe, Germany', 
'DSTV, Sohnstr. 65, 40237 Duesseldorf, Germany'), 
'STEP Tool Box XY - Release 1.05', 
'CAD-System YZ, Version 3.1', 
'Lehrstuhl fuer Stahl- und Leichtmetallbau, Universitaet  
Karlsruhe (TH), 76128 Karlsruhe, Germany'); 

FILE_SCHEMA(('PSS_2000_04')); 
ENDSEC; 
... 
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5 Contents of the DATA section 

5.1 List of all entities 

General data: 
OWNER     owner 
BUILDING_SITE    building site 
ARCHITECT     architect 
SPECIFICATION    specification 
VERTEX     vertex 
POLYLINE     polyline 
VERTEX_LIST    list with vertices 
POLYLINE_LIST    list with polylines  
RASTER_1     rectangular axis grid  
RASTER_2     rectangular band grid 
RASTER_3     arbitrary grid 
RASTER_LINE    grid line 
STRUCTURE     structure (groups of members, elements, nodes, actions,  

polylines, etc.) 
CUSTOM_ENTITY    application-related data 
MATERIAL     material 
CROSS_SECTION    cross section 
COMPOSITE_CROSS_SECTION  composite cross section 
 
Structural data: 
SUBSTRUCTURE    substructure 
CROSS_SECTION_ELEMENT  element of the idealised cross section 
CSE_LIST     list with CROSS_SECTION_ELEMENTs 
NODE      structural node 
BOUNDARY_CONDITION   boundary condition 
ELEMENT     structural element 
ELEMENT_NODE_CONNECTIVITY element-to-node connectivity 
ELEMENT_ECCENTRICITY  eccentricity structural element / node 
ELASTIC_SUPPORT    elastic support 
ACTION     action  
ACTION_COMBINATION_RULE  action combination rule 
ACTION_COMBINATION   action combination 
NODAL_ACTION    nodal action 
ELEMENT_ACTION    element action 
NODAL_REACTION    support reaction or node deformation 
ELEMENT_REACTION   element reaction 
 
Design data: 
MEMBER     member 
MEMBER_LOCATION   located member 
 
Design details: 
CUTOUT     cutout 
HOLE      circular hole or master gauge 
SIGNATURE     member signature 
COLD_BEND     fold 
 
Finishing data: 
SURFACE     surface treatment 



14 Standard Description for Product Interface Steel Construction 4/2000 - Part – 2 – 01.10.2003 
 
Connection data: 
CONNECTION    connection 
CONNECTION_ELEMENT_LOCATION located connection element  
BOLT      screw assembly, bolt, rivet, stud shear connectors 
BOLT_ELEMENT    bolt element 
WELD      weld cross section 
GLUE      glued connection 
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5.2 Entity reference structure 

 
 
Fig. 3: Entity reference structure 
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5.3 General model: building’s data 

An interchange file may contain only one data record of the entity types defined in this chapter. 
 
5.3.1 Entity OWNER 
 

OWNER (owner) 

Attributes No. Type Opt. Contents Default 

BEZ [1] STRING - Name and address of owner - 

 
Example: 
... 
#1=OWNER('Universitaet Karlsruhe (TH)\N\D-76128 Karlsruhe');... 
 
5.3.2 Entity BUILDING_SITE 
 

BUILDING_SITE (building site) 

Attributes No. Type Opt. Contents Default 

BEZ [1] STRING - Building site - 

 
Example: 
... 
#2=BUILDING_SITE('Kaiserstrasse 12\N\D-76128 Karlsruhe');... 
 
5.3.3 Entity ARCHITECT 
 

ARCHITECT  

Attributes No. Type Opt. Contents Default 

BEZ [1] STRING - Name and address of architect - 

 
Example: 
... 
#3=ARCHITECT('Dipl.-Ing. H. Muster\N\Hauptstr. 1\N\D-70563 Stuttgart'); 
... 
 
5.3.4 Entity SPECIFICATION 
 

SPECIFICATION  

Attributes No. Type Opt. Contents Default 

BEZ [1] STRING - Project description - 

 
Example: 
... 
#4=SPECIFICATION('Erweiterung Mensa');... 
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5.4 General model: data for geometry and structuring 

5.4.1 Entity VERTEX 
 

VERTEX (vertex) 

Attributes No. Type Opt. Contents Default 

NO. [1] INT Opt. Number - 

X [2] REAL Opt.. X- coordinate - 

Y [3] REAL Opt.. Y- coordinate 0.0 

Z [4] REAL  Z- coordinate - 

ALPHA [5] REAL Opt.. Enclosing angle 0° � alpha < 360° 0.0 

 
Example: 
/* VERTEX.STP */ 
... 
#116=VERTEX(1,0.0,1.0,2.0,270.0); 
... 
 
A vertex, which is referenced from a CROSS_SECTION_ELEMENT (see chapter 5.6.2), is only 
defined by Y and Z-coordinates. In this case, the attribute X is not defined. 
 
All the other vertices must contain details for the X and the Z-coordinates; the Y-coordinate is 
optional in this case (Default: Y = 0.0). An explanation for the angle ALPHA is given in Chapter 
5.4.2. 
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5.4.2 Entity POLYLINE 
 

POLYLINE (polyline) 

Attributes No. Type Opt.. Contents Default 

NO. [1] INT opt. Number - 

(V) [2] List  List with references to entity VERTEX - 

 
The entity POLYLINE describes open or closed, two- or three-dimensional polylines. There is no 
specific sense of rotation. 
Two-dimensional polylines are defined in the XZ-plane. The Y-coordinates defining the vertex 
heights in the form of 3D polylines are ignored, if the referencing attribute requires a two-dimensional 
polyline (e.g. when special cross sections are defined; see chapter 5.5.2). 
Curvatures between two points of a polyline are defined by an enclosing angle (the enclosing angle is 
given in the VERTEX entity that succeeds the arc). An arc can be defined only if both points (origin 
and end of the arc) are on the same level, i.e. if the Y-coordinates are identical. If this is not the case, 
the enclosing angle will be ignored. 
 
Example: 
 
 
 

 
 
Fig. 4: Polyline 
 
 
/* POLYLINE.STP */ 
... 
#1=VERTEX(1,120.0,0.0,70.0,-90.0); 
#2=VERTEX(2,120.0,0.0,20.0,0.0); 
#3=VERTEX(3,100.0,0.0,0.0,0.0); 
#4=VERTEX(4,20.0,0.0,0.0,0.0); 
#5=VERTEX(5,0.0,0.0,20.0,90.0); 
#6=VERTEX(6,0.0,0.0,70.0,0.0); 
#7=VERTEX(7,20.0,0.0,90.0,270.0); 
#8=VERTEX(8,100.0,0.0,90.0,0.0); 
#10=POLYLINE(1,(#1,#2,#3,#4,#5,#6,#7,#8,#1)); 
... 
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5.4.3 Entity VERTEX_LIST 
 

VERTEX_LIST (list with vertices) 

Attributes No. Type Opt.. Contents Default 

NO. [1] INT Opt.. Number - 

(V_LIST) [2] List  List with references to entity VERTEX - 

 
The entity VERTEX_LIST is used if attributes of type SELECT refer to lists with vertex. 
 
Example: 
 
/* VERTEX_LIST.STP */ 
... 
#1=VERTEX(1,120.0,0.0,70.0,-90.0); 
#2=VERTEX(2,120.0,0.0,20.0,0.0); 
#3=VERTEX(3,100.0,0.0,0.0,0.0); 
#4=VERTEX(4,20.0,0.0,0.0,0.0); 
#5=VERTEX(5,0.0,0.0,20.0,90.0); 
#6=VERTEX(6,0.0,0.0,70.0,0.0); 
#7=VERTEX(7,20.0,0.0,90.0,270.0); 
#8=VERTEX(8,100.0,0.0,90.0,0.0); 
#9=VERTEX_LIST(1,(#1,#2,#3,#4,#5,#6,#7,#8)); 
... 
 
 
 
 
 
5.4.4 Entity POLYLINE_LIST 
 

POLYLINE_LIST (list with polylines) 

Attributes No. Type Opt.. Contents Default 

NO. [1] INT Opt.. Number - 

(P_LIST) [2] List  List with references to entity POLYLINE - 

 
The entity POLYLINE_LIST is used if attributes of type SELECT refer to lists with polylines. 
 
Example (cf. example 2 in chapter 5.5.2): 
 
/* CROSS2.STP */ 
... 
#31=POLYLINE(1,(#1,#2,#3,#4,#5,#6,#7,#8,#9,#10,#11,#12,#13,#14,#15,#16, 

#17,#18,#19,#20, #21,#22,#1)); 
#32=POLYLINE(2,(#23,#24,#25,#26,#27,#28,#29,#30,#23)); 
#33=POLYLINE_LIST(1,(#31,#32)); 
#34=CROSS_SECTION(1,.PL1.,#33,'BEL.QUERSCHNITT1',$,$,$,$,$,$,$,$, 

$,$,$,$,$,$,$,$,$,$,$,$,$,$,$,$,$,$,$,$,$,$,$,$,$,$,$,$,$,$,$,$,$,$, 
$,$,$,$); 

... 
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