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1 Introduction 

The topic chosen for this Computer Mediated Construction project is the benefits of BIM tools to the 

design engineer, in particular the structural design engineer. The reason for this topic choice is the existing 

fragmented workflow and information flow within the engineering design office, as experienced by the 

author. Current work processes do not promote good collaboration among members of the engineering 

office which inevitably leads to errors, poor productivity, delays and conflict between team members. 

While the benefits of BIM to the wider design team and project team as a whole are well documented, the 

internal benefits of BIM to an engineering office need to be highlighted to further entice engineering 

consultants into embracing the BIM process. 

1.1 Objective 

The objectives of this report are to investigate: 

1. The merits of BIM tools for the engineering design office and how best to implement a transfer 

from traditional work processes to BIM 

2. The difference between open and platform BIM and the advantages and disadvantages of these 

3. The various BIM software packages available for Structural Design Engineers and focusing on a 

chosen application and its performance from a data transfer point of view using open and platform 

techniques 

4. Barriers to a truly open collaborative work flow between design team members. 

 
Figure 1: Traditional collaboration in AEC sector

1
 

 

  

                                                           
1
 http://www.slideshare.net/EEPaul/cimcig-bim-conference 
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2 BIM in an Engineering Design office 

2.1 What is BIM? 

“Building Information Modelling (BIM) is a digital representation of physical and functional characteristics 

of a facility. A BIM is a shared knowledge resource for information about a facility forming a reliable basis 

for decisions during its life-cycle; defined as existing from earliest conception to demolition.”
2
 

Building Information Modelling is currently largely perceived as the transition from 2D drawings to 3D 

modelling, and while this is part of what BIM is, it extends to well beyond 3D modelling, with time as the 

fourth dimension (4D) and cost as the fifth (5D), etc. BIM therefore covers more than just geometry. It also 

covers spatial relationships, light analysis, geographic information, and quantities and properties of 

building components (for example, manufacturers' details).
3
 

 
Figure 2: Graphical representation of BIM

4
 

For the professionals involved in a project, BIM enables a virtual information model to be handed from the 

design team to the main contractor and subcontractors and then on to the owner/operator; each 

professional adds discipline-specific data to the single shared model. This reduces information losses that 

traditionally occur when a new team takes 'ownership' of a project, and provides more extensive 

information to owners of complex structures.
5
 

2.2 What BIM offers the Design Engineer? 

Traditionally, in the construction sector, all work is represented on a 2D drawing, including plans, 

elevations and sections, with all items on the drawings being represented by lines. The design engineer is 

required to visualise all aspects of the works, requiring numerous views and sections of these 2D drawings 

to depict the real life (3D) picture. The process of double handing of material and production of multiple 

sections through buildings is a very onerous, time consuming task and it is not generally possible to obtain 

all possible section and views when working on live projects.  

 

                                                           
2
 http://www.buildingsmart.org/standards/technical-vision/ 

3
http://en.wikipedia.org/wiki/Building_information_modeling 

4
 https://siq-public.sharepoint.com/Lists/Posts/Post.aspx?ID=30 

5
http://en.wikipedia.org/wiki/Building_information_modeling 
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Figure 3: BIM facilitates visualisation, analysis, documentation and design

6
  

The introduction of BIM not only provides three dimensional visualisation, it can also lead to great saving in 

time spent drawing and detailing, and improve productivity and accuracy of information and drawings 

produced, leading to a unification of the whole design and detailing process. A single building model 

received from the architect could be imported into a suitably chosen Finite Element Analysis (FEA) software 

programme for the Structural Engineer to perform the necessary analysis and design, while the same 

model could be imported into a modelling and detailing programme for the draughtsman (modeller) to 

produce working drawings for construction. The structural elements added, during the design process, can 

easily be exported from the FEA programme and imported, by the draughtsman, into the modelling 

programme embellishing the model with the relevant structural information necessary for construction.   

As the design process continues and changes are made by various design team members, because BIM 

involves representing a design as objects and the objects are defined as parameters and related to other 

objects, if an object changes, then the related one will also change accordingly. Parametric objects 

automatically re-build themselves according to the rules embedded in them. The extracted views for 

drawing production are automatically consistent with the changes made; this drawing consistency 

eliminates many errors. 

As well as the benefits offered by the parametric objects design, because 3D objects are machine readable, 

spatial conflicts in a building model can be checked automatically. This feature is important to both 

structural and building services engineers. Late detection of clashes between MEP services and critical 

structural support elements is a common issue in construction projects and can lead to many problems, in 

particular increased cost and delayed construction time. Clash detection capability, at both the design and 

detailing levels means errors can be greatly reduced.
7
 

                                                           
6
 http://www.varisys.com/vs2007/bldgdessuites.html 

7
BIM Handbook: A Guide to Building Information Modeling for Owners, Managers, Designers, Engineers and Contractors by Chuck 

Eastman, Paul Teicholz, Rafael Sacks, Kathleen Liston. 
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A paper written by Israel Kaner, published in June 2008, titled ‘Case Studies Of BIM Adoption For Precast 

Concrete Design By Mid-Sized Structural Engineering Firms’  looks at the adoption of BIM in two precast 

concrete structural design firms. The result of the study shows that:  

 

‘Both companies cited engineering productivity and improved quality of design and 

documentation as primary motivating factors behind their move to BIM. The four case 

studies show that the second target was attained almost immediately by both 

companies.’  

‘However, the goal of enhanced productivity takes more time to achieve.’ 

‘The levels of productivity reached and the pace of productivity gain are highly 

dependent on the degree of formal training provided.’  

‘Both companies reported that their BIM operators had to undergo a significant 

change in thinking from their CAD approach to precast engineering to a BIM 

approach. ‘ 

‘BIM provided both companies with a clear commercial advantage over their 

competitors. ’One company studied ‘stated a related advantage explicitly– the ability 

to absorb changes late in the process and produce accurate shop drawings rapidly 

with minimal rework. ‘ 

‘Leadership by management is critical at the early stages, where human resource 

issues arise and frustration may be felt. For example, BIM tools can be exploited best 

in workflows that are different to those that have evolved for work with paper 

drawings and CAD tools.’
8
 

Therefore, from this evidence the introduction of BIM will inevitably lead to improved quality of design. 

However to see a marked improvement in productivity, investment in training and a strong leadership 

approach from senior level is crucial.  

2.3 Requirements for successful BIM adoption 

So the benefits of BIM are clear to see in theory but how does a company successfully implement BIM 

while working on live projects?  

Leadership is key to the successful implementation of BIM. The decision by a firm to adopt BIM tools, 

technology and work practices within their design office requires much more than the decision agreed 

from management, the ordering of the software, upgrading hardware and training staff. It requires a hands 

on approach at all levels. BIM requires a big change to all aspects of what a company does and so a Change 

Management strategy and a plan for implementation are key before the conversion can begin. 

From the experience of early movers in BIM, the following are seen as necessary steps to realise a 

successful adoption: 

• Assign top-level management responsibility for developing a BIM adoption plan  

• Create an internal team of key managers responsible for implementing the plan, with cost, time, 

and performance budgets to guide their performance. 

• Start using the BIM system on one or two smaller (perhaps already completed) projects in parallel 

with existing technology. 

                                                           
8
A paper written by Israel Kaner, titled ‘Case Studies Of BIM Adoption For Precast Concrete Design By Mid-Sized Structural 

Engineering Firms’   
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• Use initial results to educate and guide continued adoption of BIM software and additional staff 

training.  

• Extend the use of BIM to new projects and begin working with outside members of the project 

teams in new collaborative approaches that allow early integration and sharing of knowledge using 

the building model. 

• Continue to integrate BIM capabilities into additional aspects of the firm’s functions and reflect 

these new business processes in contractual documents with clients and business partners. 

• Periodically re-plan the BIM implementation process to reflect the benefits and problems observed 

thus far and set new goals for performance, time and cost. Continue to extend BIM-facilitated 

changes to new locations and functions within the firm.
9
 

Due to BIM’s radical nature and the changes it enforces on a company, inefficiencies and hiccups are 

unavoidable. The J-curve (shown below) illustrates the learning curve undertaken on implementation of 

BIM within an organisation. It helps to visually clarify and establish healthy expectations in the process of 

introducing BIM into an organization.
10

 

 
Figure 4: BIM expected learning curve 

11
 

This learning curve demonstrates that a slow introduction of BIM, as recommended above, is the best 

approach, rather than deployment across the company immediately. 
12

 

3 Open V Platform BIM 

The traditionally fragmented nature of the AEC sector and the fact that the design and analysis techniques 

and requirements of each discipline are so unique and independent of each other begs the question: how 

can BIM be a success? 

 

                                                           
9
BIM Handbook: A Guide to Building Information Modeling for Owners, Managers, Designers, Engineers and Contractors by Chuck 

Eastman, Paul Teicholz, Rafael Sacks, Kathleen Liston. 
10

http://www.aecbytes.com/viewpoint/2012/issue_65.html 
11

http://www.aecbytes.com/viewpoint/2012/issue_65.html 
12

http://www.aecbytes.com/viewpoint/2012/issue_65.html 
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The design and construction of a building requires many activities, carried out by many different actors. 

Increasingly, each activity and each type of specialty is using their own, specialist computer applications. 

For the successful completion of projects, the information generated by all applications across all 

disciplines is required. This cross communication between different applications introduces the need for 

Interoperability, the ability to pass data between applications, and for multiple applications to jointly 

contribute to the work at hand. Interoperability, at the minimum, eliminates the need to manually copy 

data already generated in another application, in turn reducing error and improving quality and 

productivity.
13

 

 

The various leading BIM software vendors quickly realised this need and have developed BIM software 

packages which offer numerous discipline specific applications operating via a closed, vendor-specific BIM 

platform. This has become known as Platform BIM. 

 

Meanwhile this necessity for interoperability also lead to the formation of buildingSMART (formerly the 

International Alliance for Interoperability (IAI)), an international organisation which aims to improve the 

exchange of information between software applications used in the construction industry. It has 

developed Industry Foundation Classes (IFCs) as a neutral and open specification for Building Information 

Models (BIM).
14

 

 
Figure 5: Some members of the buildingSMART alliance promoting Open BIM

15
 

‘The Industry Foundation Class (IFC) is a schema developed to define an extensible set of consistent data 

representations of building information for exchange between AEC software applications. IFC was designed 

as an extensible “framework model.” That is, its developers intended it to provide broad, general 

definitions of objects and data from which more detailed and task-specific models supporting particular 

exchanges could be defined. In this regard, the IFC has been designed to address all building information, 

over the whole building lifecycle, from feasibility and planning, through design (including analysis and 

simulation), construction, to occupancy and building operation.’
16

  

                                                           
13

BIM Handbook: A Guide to Building Information Modeling for Owners, Managers, Designers, Engineers and Contractors by Chuck 

Eastman, Paul Teicholz, Rafael Sacks, Kathleen Liston. 
14

http://en.wikipedia.org/wiki/BuildingSMART 
15

 http://media.matevzdolenc.com/itc-euromaster/cmc-2014/bim-overview.pdf 
16

BIM Handbook: A Guide to Building Information Modeling for Owners, Managers, Designers, Engineers and Contractors by Chuck 

Eastman, Paul Teicholz, Rafael Sacks, Kathleen Liston. 
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3.1 Compare Open and Platform BIM 

Open BIM Platform BIM 

Transparent open work flow – software 

independent 

Specific software vendor or consortium of 

vendors 

Work flow compatibility File compatibility 

Advantages 

• Software independence • No data conversion required 

• No requirements on companies to 

have the latest version of software 
• No compatibility issues 

• Reduction in coordination error • Reduction in coordination error 

• Accessibility of BIM data is available 

throughout the building life cycle 

• Security and reliability of data 

transfer 

Disadvantage 

• Data transfer is not always reliable 
• Project members are restricted as 

to the software they can use 

• Security of data transfer 

• Financial burden, on project team 

member, of possibly having to 

upgrade software or change 

vendors sooner than budgeted to 

suit a particular project 

• Slow development of new add-ons 

or plugin that may be project 

specific 

• Limited utilisation of others’ data 

 

 

Figure 6: Interoperability in practice: Geometric data exchange process using the IFC standard
17

 

  

                                                           
17

 Paper written by Tomaz Pazlar, titled: Interoperability in Practice: Geometric Data Exchange using the IFC Standard 
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3.2 Conclusion 

While the benefits of the Open BIM concept are clear and it would appear to be the ideal solution for the 

AEC sector, the pitfall of data loss and misinterpretation would make it an extremely risky option for live 

projects. Work flow compatibility and not just file compatibility is key to open collaboration between 

various stakeholders. Also element interoperability, bidirectional communication and clarity as to the 

ownership of BIM data are essential for successful open BIM. 

The continued development of a reliable data transfer platform is key to the success of Open BIM. Any 

delay in its progress may lead to the development of a monopoly as the BIM vendors continue to offer 

packaged solutions. However one feels that the reliance of these platform solutions on IFC will grow due to 

the demands by the sector to provide workflows not well supported by the software vendors. 
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4 BIM tools for the Structural Design Engineers 

The development of object-based parametric modelling has greatly facilitated the movement from a 

drawing-based technology to one based on digitally readable models that can generate consistent 

drawings, schedules, and data, interface to address issues of design performance, construction, and facility 

operating information. The use of BIM tools means the geometry can be derived directly from the common 

model; material properties can be assigned automatically for each analysis, and the loading conditions for 

an analysis can be stored, edited, and applied.
18

 

4.1 BIM tools and software packages in structural engineering 

There are several structural software packages on the market offering similar BIM features. For the 

purpose of this project I focused on those that were compatible with Open BIM. A number of these were 

reviewed and the features and functionality they offer were considered: 

• Adapt – structural concrete analysis software packagehttp://www.adaptsoft.com/revitstructure/ 

• Bentley - http://www.bentley.com/en-US/Products/Structural+Analysis+and+Design/ISM/ 

• CSI – structural and earthquake engineering software - https://www.csiamerica.com/building-

information-modeling 

• Sofistik - http://www.sofistik.com/en/ 

• Nemetschek – Scia Engineer - http://nemetschek-scia.com/en/software/product-selection/scia-

engineer 

4.2 NemetschekScia Engineer 

Scia Engineer was chosen as the investigative software for the purpose of this project, due to the author’s 

familiarity with the software and also its support of Open BIM. While the author had past experience in the 

use of Scia Engineer it was purely as a Finite Element Analysis software tool rather than a BIM tool. 

Scia Engineer is an integrated, multi-material structural analysis and design software for all kinds of 

projects. It facilitates the design of unusual shapes, is compatible with building standards across the globe, 

and supports a vast range of open interfaces such as IFC, SDNF, DStV, MS Excel, XML, VRML, DWG, DXF, as 

well as dedicated links with established CAD and FEM-analysis applications. 

Some key features are: 

• Fast efficient modelling 

• Advanced multi-material design 

• Automatic and coordinated documentation 

• Interoperability and coordination 

• Direct interface links with Revit Structure, Tekla Structures, ETABS 

Nemetschek Scia is a member of the buildingSMART Alliance, with Scia Engineer claiming to be the only 

structural analysis software that is certified for supporting Open BIM. This enables the easy leveraging of 

models created by others into analysis, and the passing back of optimized structural models to designers, 

fabricators, and contractors.
19

 

                                                           
18

BIM Handbook: A Guide to Building Information Modeling for Owners, Managers, Designers, Engineers and Contractors by Chuck 

Eastman, Paul Teicholz, Rafael Sacks, Kathleen Liston. 
19

 http://nemetschek-scia.com/en/software/product-selection/scia-engineer 
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The interoperability of Scia Engineer and Revit Structure was investigated in two ways, platform via direct 

interface transfer and Open BIM in the form of the transfer of IFC files. 

 
Figure 7: Interoperability work flow using Scia Engineer and Revit Structure

20
  

4.2.1 Scia Engineer and Revit Structure data transfer via Open BIM 

The Open BIM option was initially investigated. The tutorial document ‘Open BIM Integrating the 

Architectural and Structural Engineering workflows Scia Engineer 2011’, written by Mark Flamer P.E. and 

published by Nemetschek Scia, was used as a guidance document in the use of the BIM tools. 

The merits of the software and the various BIM tools were investigated by looking at a simple 4 storey 

reinforced concrete building with a non-structural curtain wall cladding system, as supplied with the 

previously mentioned tutorial document. The IFC file was verified using a third party IFC viewing 

application. The base model was then imported into Scia Engineer, saved as a reference model and 

converted to a simplified finite element model, load applied and a simple linear analysis run. The structural 

elements of the model were update to reflect the results of analysis. The reference model was used as a 

means of verification as the structural and analytical models developed.  It was then exported as an IFC file 

and verified in the IFC viewer. The IFC viewer used was Tekla BIMsight, a free IFC viewing and mark-up 

program. 

It should be noted that while the latest version of Scia Engineer was used, it is still only compatible with IFC 

2x3 and not the latest IFC 4. 

                                                                                                                                                                                                

 
20

 http://blog.nemetschek-scia.com/1557/the-revit-structures-2012-interface-to-scia-engineer-is-available-for-

download.html 
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Figure 8: Structural, Analytical and result model viewed in Scia Engineer 

One of the weaknesses of IFC was evident immediately on importation of the model; the window mullions 

were not imported to Scia. While this had no significance on the structural model or its analysis it shows 

the value in validating the model in a neutral viewing application prior to import. 

Because the original model was an architectural model, the conversion from a volumetric architectural 

model to a simple finite element model with structural elements represented by their centerline or neutral 

axis and a stiffness matrix is essential. Scia offers this functionality in one simple step, via the BIM tool 

‘Align’. 

Scia maintains 2 versions of the model in parallel, the analytical model, which consists of bars, nodes and 

shells, which is used for the structural analysis, but would not function well as a means of communicating 

the design to other design team members. The second model, the structural model which is dimensionally 

accurate, acts as the ‘communication model’ and can be used to extract drawings and be exported for 

collaboration. 
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Figure 9: Model view in Revit following IFC file import 

As well as the tutorial model a previously developed ‘real life’ 3D FEA model, from a completed job, was 

investigated from an open BIM point of view. The analytical model was converted to a BIM compatible 

model and then exported as an IFC file. This IFC file was then imported to Revit and the model was 

reviewed from a data transfer point of view.   

 
Figure 10: ‘Real Life’ model, structural, analytical and report model views in Scia Engineer 
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Figure 11: Model view in Revit following IFC import 

4.2.2 Scia Engineer and Revit Structure plug-in - Platform BIM 

The application was then investigated from a platform point of view with direct interface transfer between 

Revit Structure and Scia Engineer. The Revit structure and Scia Engineer plug-in provides bi-directional 

exchanges of models. The exchange of geometric objects, structural supports, structural loads and whole 

or sections of models are supported. 

 

Figure 12: Scia Plugin in Revit Structure 

The Revit Structure interface exchange is based on 3 main principles: 

• Exchange via Application Programming Interface (API) – direct connection between both software 

applications 

• Exchange of analysis models 

• Exchanges of object information via mapping tables 

Revit Structure and Scia Engineer support both the structural model and the analytical model. The 

analytical model is the common model that is passed between the two applications. Modelling in Revit 

Structure can only be facilitated if the project contains analytical objects. 

In Revit Structure object modelling is achieved by families, which are libraries of objects.  To facilitate the 

exchange of objects, the cross section and material parameters are the related parameters in both Scia 

Engineer and Revit Structure. It is recommended that all organisations develop a customised set of families 

to optimise their work flow. However, a default set of mapping rules and families are offered, which was 

used for the purpose of this project. 
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Figure 13: Example of a mapping Revit table 

The model was developed in Revit Structure, the analysis model was then sent via API to Scia Engineer for 

analysis. The analysis was run and the analytical model was changed to suit the analysis. Properties of 

objects can be changed and objects can be moved to suit the analysis in Scia Engineer. The revised analysis 

model was then sent back to Revit Structure via the API and the design automatically updated. This bi-

directional change can be carried out an unlimited amount of times as required. 

4.2.3 Scia Engineer BIM Tools 

The BIM tools offered by Scia Engineer greatly aid the facilitation of model and workflow collaboration. 

Scia Engineer gives the user the option of importing the IFC file in two different ways, as a ‘general solid’ 

(neutral geometry that has no effect on analysis, but can be used as a ‘Reference Model’) or as a native 

analytical member. It is recommended, for the purpose of structural analysis, that architectural models be 

imported as ‘general solids’, ignoring irrelevant architectural geometry such as door handles, light fitting 

and switches etc. 

The positive aspects of the software are as follows:  

• Easy importation of IFC model and ability to import the architectural model as a general solid 

• Ability to create a reference model and a structural model which allows easy and convenient 

checking of models against each other by simply turning on and off layers 

• conversion of general solids from the reference model into native objects with analytical 

properties, required for analysis 

• Easy and convenient selection of solids with a specific ‘role’ and their conversion to native 

analytical members 

• Easy alignment of structural members for analysis 

• The ability to allow the automatic update of the structural model to reflect the analytical model 

when required 

• Production of a live calculation document, which is automatically updated when changes are made 

• Images are exportable as interactive 3D models 

• Ability to extract drawing views from the model 

These BIM tools make Scia Engineer a very attractive software package for a structural design office. 
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4.2.4 Conclusion 

The platform approach allows easy transfer of models between the applications. However it requires the 

development of a suitable object library to facilitate mapping of objects between the applications. In my 

experience the transfer of data seemed seamless and no loss of data was noted.  

However, care needs to be taken to clearly outline the responsibilities of the draughtsman and the 

engineer from a modelling point of view. In general the draughtsman usually starts the modelling process 

in Revit Structure, where the structural and analytical models need to be generated. This analytical model 

is then exported to Scia Engineer for analysis. It is the Engineer that is responsible for the analytical model 

and the draughtsman responsible for the structural model. It is the analytical model that is transferred 

between applications. These responsibilities need to be made clear from the outset to avoid any confusion 

or conflict as projects progress. 

Also care needs to be taken in the managing of the mapping tables and this responsibility needs to be 

assigned to a member of the design office team. 

Open BIM, on the other hand allows for the clear distinction between the people responsible for the 

various models. An IFC file is exported from Revit, which is then imported to Scia Engineer where the 

engineer develops the analytical model.  

Scia Engineer seemed to work very well with IFC files and the bi-directional transfer of data in this manner. 

The applications ability to start the work process from either a structural, analytical or architectural model  

and the range of BIM tools which allow for the easy, convenient and timely change of ‘general solids’ into 

native analytical members, facilitates the idea of open BIM quite well. 

However difficulties were encountered in the attempt to import IFC files into Revit. On initial attempt the 

file would not import and Revit didn’t give an error message or any indication as to why it would not 

import. After some research it became apparent that an IFC template had to be installed to Revit before it 

would import an IFC file. 

Following the importation of the IFC file, visually the 3D model appeared to import ok. However, on 

inspection it became apparent that the model imported as a 3D block with no reference to floor level or 

stories that were clearly defined in Scia Engineer prior to export. As well as this the structural properties of 

the structural elements did not transfer nor did the object geometry.   
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Figure 14: Level clearly defined in Scia,  Figure 15: Corresponding Revit model with 1 level and 3D image 

 
Figure 16: In Revit a 3rd floor column selected has no geometrical properties 

Scia Engineer seemed to work quite well on open collaboration and the vendor seems to be very 

supportive of the concept of Open BIM. While some difficulties were experienced in importing IFC files to 

Revit the transfer of data via the plugin platform was very successful and convenient.  

While the concept of Open BIM is very attractive and ideal, this brief investigation would suggest that it is 

still not ready for live implementation into an engineering design office and in particular the 

incompatibilities of Revit and IFC data transfer could end up causing more problems than it solves. 

However I think the merits of working with BIM either on a platform or openly are clear and the 

investment by a company in a software package like Scia Engineer would put them in a very good position 

for current platform BIM work and, hopefully, for future adaptation of Open BIM. 
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5 Barriers to open collaboration across disciplines 

One of the key properties of BIM is the promotion of a collaborative approach to construction. The ideal 

way to establish optimum open collaboration, among design team disciplines in particular, is the use of a 

centralised model across all disciplines, increased communication of ideas and design from concept to 

completion and the sharing of all documents and details. 

 
Figure 17: Interoperability between various disciplines models

21
 

However there are many existing barriers to project collaboration in the AEC sector that must be 

overcome. These barriers include: 

• Lack of real coordinated workflow  

• Loss of information during data conversion 

• Interpretation issues of data from other parties  

• Limited utilization of building data created by others  

• Lack of detailed model for construction 

These barriers can be split into two broad categories; technology barriers and organisational barriers. 

The technology barriers are due to the lack of interoperability of the various software packages of the 

differing disciplines. Important steps have been taken by the buildingSMART organisation towards 

interoperability.’ The purpose of the IFC model is “to provide means of passing a complete, thorough and 

accurate building data model from computer application used by one participant to another; with no loss 

of information to the arranged level of precision” (AIA-NA, 2006). Unfortunately, the performed tests do no 

concur with this and prove the opposite; the end users practicing interoperability in day to day work still 

cannot blindly trust the mapping process.’
22
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 http://media.matevzdolenc.com/itc-euromaster/cmc-2014/bim-overview.pdf 
22

Paper written by Tomaz Pazlar, titled: Interoperability in Practice: Geometric Data Exchange using the IFC Standard 
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To this end there is onus on the AEC sector to act as a whole to force the quicker introduction of more 

suitable and reliable data transfer platforms. Without this reliability of data transfer, the vision of a truly 

open collaborative AEC sector will not be realised and platform BIM will dominate.  

While the technology barrier may be somewhat out of the hands of individual companies, the 

organisational barrier is something that only the companies and design teams themselves can solve.‘BIM 

has been termed by some as “disruptive software”.
23

It will force firms within the sector to rethink their 

work process and works flow. This reorganisation of work process and work flow is key to the success of a 

collaborative approach whether openly or on a platform.  

Going from 2D to 3D design is a complicated process that requires a significant coordinated effort to fully 

leverage the benefits of 3D models. Intelligent BIM use requires some rethinking around the assembly of 

design and project teams and the responsibilities of the various members needs to be rethought. However, 

there is a distinct lack of knowledge and guidelines as to how a project team should be assembled in order 

to successfully execute a collaborative BIM approach.  

A key player is the introduction of a Model Manager. The Model Manager should possess skills in ITC and 

have a broad knowledge and understanding of the AEC sector. ‘The model manager determines the policies 

to be followed for establishing read-and-update privileges, for merging consultants’ work, for coordinating 

work flows on a project-level basis, and for managing model consistency across versions.’
24

 

 

As well as the introduction of a model manager the implementation of a design coordination process 

similar to the following is recommended, based on real life project experience: 

 

1. Identify the Potential Uses of the 3D Models 

2. Identify the Modelling Requirements 

3. Establish the Drawing Protocol 

4. Establish a Conflict Resolution Process 

5. Develop a Protocol for Addressing Design Questions 

6. Develop Discipline-specific 3D Models 

7. Integrate Discipline-specific 3D Models 

8. Identify Conflicts between Components/Systems 

9. Develop Solutions for the Conflicts Identified 

10. Document Conflicts and Solutions
25

 

Because the adoption of BIM, both within an individual office and within a project or design team, is so 

much more than just transferring from 2D CAD to 3D modelling, it has been proven, from past documented 

experience, that the understanding of the requirement for organisational change and the setting up of a 

new organisational information and work flow system at the outset of every project is critical to the 

successful and smart use of BIM tools, which will not only encourage but force collaborative work within 

the design team.   

                                                           
23

http://www.irishbuildingmagazine.ie/2014/05/05/building-information-modelling-boom-bang-

bim/#sthash.CZD4RgG6.dpuf 
24

BIM Handbook: A Guide to Building Information Modeling for Owners, Managers, Designers, Engineers and Contractors by Chuck 

Eastman, Paul Teicholz, Rafael Sacks, Kathleen Liston. 
25

3d And 4d Modeling For Design And Construction Coordination: Issues And Lessons Learned’, 
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6 Conclusion 

The benefits of BIM for all users and actors in the AEC sector are clear; improved quality of information 

produced, reduced errors, reduced cost and improved productivity to name a few. However, from a 

structural engineering point of view these are often seen as external benefits. Structural Engineering firms 

need to realise the internal benefits of BIM such as better quality design, detail and drawing, reduced 

errors and better communication between internal engineers and draughtsmen and improved productivity. 

If BIM was embraced for internal benefits, external BIM would be a much more realistic and useful 

proposition. 

The adoption of BIM needs to come from the top level down, being supported at all levels. It requires 

organisational change and a change in the thought process and work flows. The benefits of BIM are user 

dependent and it is only when all members realise that change is required, and accept and embrace those 

changes, that the adoption of BIM will be successful.  

The adoption of BIM seem to be inevitable, however, the idea of Open BIM, while being the optimum 

solution for the AEC sector, is unlikely to be realised until a more reliable data transfer mechanism is 

established. The potential loss or misinterpretation of data is too high a risk. 

Companies should choose carefully when deciding upon a BIM software application for the various 

disciplines. While BIM on a platform level works very well and would be very attractive for a company’s 

internal use, the flexibility of Open BIM, that will hopefully be realised, would allow a company to work 

with a whole range of products with the various AEC disciplines. A software application which facilitates 

both platform and good open BIM collaboration would be the wise choice. 
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