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Abstract 

Building Information Modeling (BIM) is not a software but a method of spatial planning; it offers a new 

planning system for landscape architecture. While the lifecycle of a construction is incorporated, the interaction 

between sectoral planning, such as architecture, underground engineering, planning of escape ways and facility 

managing can be exchanged easily by using standardized data formats. These Industry Foundation Classes (IFC) are 

open standards to describe properties of building models. Following abstract describes possible strategies to implement 

BIM in landscape architecture. 
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Anotacija 

Statinio informacinis modeliavimas (BIM) - tai ne programinė įranga, o erdvinio projektavimo metodas; jis siūlo 

naują projektavimo sistemą kraštovaizdžio architektūroje. Nors statinio gyvavimo ciklas yra inkorporuotas, interakcija 

tarp sektorių planavimo, pavyzdžiui architektūros, požeminės statybos, evakuavimo maršrutų planavimo ir įrenginių 

valdymo gali būti lengvai keičiama, naudojant standartizuotus duomenų formatus. Industry Foundation Classes (IFC) 

yra atviri standartai, naudojami statybinių modelių savybių apibūdinimui. Straipsnyje pateikiamos galimos BIM 

įgyvendinimo strategijos kraštovaizdžio architektūroje. 

Reikšminiai žodžiai: projektavimo procesas, BIM, IFC, visas gyvavimo ciklas, kraštovaizdžio architektūra. 

 

Introduction 

 

Building projects require a complex interplay of different actors and stakeholders at highly 

differentiated levels. This knowledge is not only required in building construction but also in 

infrastructural projects, such as road construction. Designers, building companies and approval 

authorities, specialist planners, and the various trades are involved in the processes of a 

construction. BIM collects countless information and documents them. This information is subject 

to change in progress of the construction since it is very dynamic. Predicted and described status 

often does not match the real status. The architect is obligated to document the completion of the 

construction. 

A new period for the construction starts with the decade long utilization of the construction. 

In this time period it has to be maintained and is subject to changes over a long time, which must be 

documented. After an adequate entertainment, the construction will be dismantled or transformed. 

A new use takes place, which has to be documented also. 

In order to run this process in a coordinated way over the entire lifecycle of a construction, the 

exact knowledge of all materials, masses and construction methods used, is indispensable. Today, 

almost all processes run digitally from design, cost estimation, tendering, execution, maintenance, 

to dismantling or transformation at different depths of development. Information resulting of the 

process mentioned above has to be distributed among the diverse actors. Uniform standards in 

planning and construction of landscape are only available for individual intermediate steps at 

defined transfer points. Standardized interfaces (e.g. GAEB DA XML) exist to exchange data in the 

planning and transfer process of schedule of services (“Leistungsverzeichnisse”) according to the 

Fee Structure for Architects and Engineers (HOAI) Phase 6 (preparation for granting) and Phase 7 

(Participation in awarding of the contracts). No steps before scheduling the services and directories 

are subject to a uniform standardization and the formats and information contents of the digital data 

sets vary greatly depending on subject area and the target direction. “Information on the structure is 

not categorized and databased and therefore cannot be evaluated intelligently” (Pilling, 2016). 
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In addition, the consistency of different data and drawings are mostly checked manually, 

which according to Borrmann represents a "massive malfunction source" (Borrmann, 2015). 

The method of Building Information Modelling is used here. BIM aims at organizing all 

relevant data about a building or a construction from the initial planning idea to the complete 

dismantling or transformation in a standardized data model, thus ensuring a complete 

documentation of the entire life cycle (Fig. 1 and 2). This includes also utilization and maintenance 

of the building. Borrmann defines incomplete or non-digital transmissions or exchanges of 

information related to the entire life cycle of a construction as cut of information flow (Borrmann, 

2015). 
 

  

Fig. 1. BIM Integral  

(changed of Kovacic, Oberwinter, 2013 p.9) 

Fig. 2. BIM Life Cycle Management 

 

There are currently four variants of BIM. If the data structure is based on an open standard, 

for example the IFC standard, it is "open BIM", where a "closed BIM" is a proprietary data format 

of individual software producers. In case of "little BIM", all the work is done by one organization, 

for example the landscape architect. Sometimes this solution does not consider the entire life cycle 

of a construction, but only considers partial areas. The "big BIM" variant attracts different project 

participants to different life cycle times of the construction and all participants work with the same 

model. Four variants can be derived.  

Due to the workflow, method and project structures in open space planning, projects are 

mostly in “little BIM” (except co-operation in joint ventures with infrastructure projects). Open 

BIM variants should be preferred in the context of platform-independent data transfer (Table 1). 

 
Table 1. Different scales of BIM 

 Closed BIM Open BIM 

Little BIM For primary tests Daily routine for Landscape Architects 

Big BIM Not recommendable Co-operation in joint ventures with infrastructure projects 

 

Aim of the research 
 

Acceptance of using BIM is expanding. An online-survey by Fraunhofer IAO shows, that 

nearly a quarter of the sample expects a comprehensive use of BIM in building and civil 

engineering. (Braun et al., 2015). In landscape architecture there is less attendance due to minor 

preparatory work. So the project BIM in landscape architecture is to identify areas in open space 
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planning, for which an introduction of BIM is relevant and also practically feasible. On the basis of 

existing models, the necessary information is to be obtained and ideally lead to standardization 

proposals according to the IFC. 

Methods of the research 
 

Identifying the workflow of BIM and specialization for BIM application is proceeded by 

literature research. Legal normative and rules are collected, documented and analysed. 

Transformation of existing BIM methods are preceded and implicated into the needs of landscape 

architecture. Different landscape construction methods have been identified and the results were 

ranked. Overlaps of working fields are described and determined. 

 

Results 

 

The introduction of BIM is an international process that has been going on for years. In the 

international context, Borrmann calls "the pioneer ... here in particular Singapore, Finland, the 

USA, the UK and Australia" (Borrmann, p. 604). Within the EU, the Netherlands is also to be 

named as pioneer in applying BIM. 

In the Federal Republic of Germany, the Federal Ministry of Transport and Digital 

Infrastructure (BMVI) have launched a process to introduce BIM, which is due to be completed in 

2020. Dobrindt's (Minister of BMVI) premise: "First digital, then start building!" stands as a 

substitute for the project to start a "cultural change" in the Federal Republic's construction industry. 

This is to be done primarily by the public authorities as a model; for public contracts "digital 

planning and building" is defined as the standard. (Bundesministerium für Verkehr und digitale 

Infrastruktur, 2015). 
 

 

 
Fig. 3. Graduated scheme for implenting BIM 

 

Based on the BIM guideline developed by the Bundesinstitut für Bau-, Stadt- und 

Raumforschung im Bundesamt für Bauwesen und Raumentwicklung (Egger, Hausknecht, Liebich, 

Przybylo) the BMVI developed a graduated scheme for the introduction of BIM in construction. 

After a preparation phase, which is completed in 2017, an extended pilot phase begins 

(Fig. 3). In the preparation phase, the BMVI funding of around € 3.8 million for "... four pilot 

projects ... for road and rail construction including research assistance". Process guides are to be 

derived from the pilot projects in connection with the implementation of standardization measures. 
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They also provide information on legal issues and training and further training requirements. 

Results are expected to be available in 2017 (Bundesministerium für Verkehr und digitale 

Infrastruktur, 2015). 

In the extended pilot phase, which is to be launched in 2017, an increasing number of 

infrastructure projects are to be implemented with requirements based on the so-called 

"performance level 1", which is to be applied regularly from the end of 2020 onwards in all traffic 

infrastructure construction (Bundesministerium für Verkehr und digitale Infrastruktur, 2015). The 

performance level 1 encompasses a multitude of aspects that focus on three areas: data, processes 

and qualifications. 

Following a small asset of the requirements: 

Data: 

 „Customer information requirements „Auftraggeber-Informations-Anforderungen” 

(AIA) indicate the data requirements for the client. These requirements describe the 

degree of detail, the format of the data at different point of times (Bundesministerium 

für Verkehr und digitale Infrastruktur, 2015); 

 all data are required to be raised on a 3D model and have to be transferred digitally 

(Bundesministerium für Verkehr und digitale Infrastruktur, 2015); 

 „BIM is to be included as a mandatory planning instrument in the contract“ 

(Bundesministerium für Verkehr und digitale Infrastruktur, 2015). 

Process: 

 in a BIM processing plan, "roles, functions, sequences, interfaces, interactions and [...] 

technologies used ... are to be defined."(Bundesministerium für Verkehr und digitale 

Infrastruktur, 2015); 

 the development of uniform standards is essential. 

Qualification: 

 in a procurement procedure, contractors will be increasingly taken into account who are 

able to demonstrate the required BIM competencies, have BIM skills and are willing to 

cooperate in partnership. (Bundesministerium für Verkehr und digitale Infrastruktur, 

2015). 

It is to be checked if in an international comparison, Germany will be among the pioneering 

countries with its graduated scheme in 2020. 

In Singapore, the electronic transmission of building documentation has been submitted to the 

open IFC format since 2004. Finland has been calling for digital building models with a strong 

preference of the IFC standard since 2007 if building costs exceed 1 Mio. €. In the UK a BIM 

level 2 (Table 2) has been mandatory since 2016. (Borrmann, 2015). 

 
Table 2. BIM Maturity Map, changed (Borrmann, 2015) 

 Level 0 
Level 1 

2 D       3 D 

Level 2 

BIMs 

Level 3 

iBIM 

IDM, IFC, IFD 

Exchange formats CAD proprietary formats 
proprietary formats, 

COBie 
ISO-standards 

Data quality drawings geometrical models 
discipline-specific 

BIM-models 

integrated, 

interoperable building 

model for the entire 

live cycle 

Data exchange, 

coordination of 

cooperation 

paper 
exchange of single 

files 

central file 

administration shared 

object-libraries 

cloud-based model 

administration 
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Discussion 
 

In contrast to BIM in building construction industry and other major infrastructure projects 

such as in bridge, road or rail construction, "BIM in the landscape architecture is almost unaffected" 

(Funk, 2016). With the planned introduction of BIM by the BMVI, databases are mandatory, for 

example, for outdoor building materials. If these are not present, there is a risk that the databases are 

produced by other industries according to their needs and not according to the demand of the 

process needed (Table 1). In Germany, a database which contains information similar to landscape 

architecture exists, called „Objektkatalog für das Straßen- und Verkehrswesen“(OKSTRA). It is the 

object catalogue for road and traffic, currently being used for road construction projects 

(Bundesministerium für Verkehr und digitale Infrastruktur, 2015). Therefore, there are already 

efforts to build a free space-specific object database. A planned publication by 

Forschungsgesellschaft Landschaftsentwicklung und Landschaftsbau e.V. (FLL) on the topic of 

sustainability of landscape is directly linked to this topic. (Vossen, 2016). Both projects, however, 

work on the operational part and do not have a systematic creation of standards for the use of BIM 

in open-space planning according to the IFC model as a core task. 

Software used in landscape architecture is different from the software used by construction 

industry works. According to Köhler, 70% of the BIM users (here architects) work with the 

software programs "Revit" and "ArchiCAD", which play almost no role in the field of landscape 

architecture (Köhler, 2016). 

In the last few years, more and more software producers are integrating a BIM-compatible 

interface. For example, ArchiCAD and VectorWorks, which have a high degree of dissemination in 

landscape architects, intend to use of the interface to the IFC standard. Some landscape architects 

involved in large projects use Revit software to use identical software like their project partners 

(Funk, 2016). 

First approach for developing a basis for a data model for BIM in landscape architecture is 

shown in figure 4 and 5. 

 

  

Fig. 4. Relating data levels Fig. 5. Application of relating data levels exemplarily  

for pavement work 

 

This Information is the first draft to determine parameters in quantity and quality. It is 

important to recognize that construction elements have to be defined in their properties depending 

on the utilization in different phases of the life cycle. Different uses of space interact in between the 

construction elements. To specify construction elements, the influence factors and their individual 

variables have to be defined and described. This has to be standardized by an open BIM format. 
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Conclusion 

 

1. The project "BIM in landscape architecture" at Hochschule Geisenheim University is based 

on introducing standards by analogy with performance level 1 of the graduated scheme. 

The standard setting to introduce BIM in landscape architecture is essential. This is justified not 

only by the large number of stakeholders, but also by the fact that, as already described above, 

different software are used by planners (Borrmann, 2015). 

2. Already in 1995, the IFC interface was introduced by building SMART (formerly the 

International Alliance for Interoperability - IAI), which according to Pilling is the industry 

standard worldwide (Pilling, 2016). This is a manufacturer-independent data format, which 

contains "extensive data structures for the description of objects from nearly all areas of 

building construction". It was translated into the ISO standard 16 739 in 2013 and is the basis 

of a multitude of national guidelines for the implementation of Open BIM. (Borrmann, 2015, 

Hoffeller et al., 2006). 

3. For the definition, introduction and establishment of standards for an application in landscape 

architecture, a suitable classification system is to be identified and modified. According to 

Pilling, DIN 276 shall be the basic system. However, a uniform classification has not yet been 

introduced for BIM in Germany, and "American or European classification systems such as 

OmniClass OCCS or Uniclass2 are used to define processes" (Pilling, 2016). 

 

Perspective and upcoming research 

 

The first step is to identify, in cooperation with the research company FLL, relevant areas for 

which an application of BIM is of sufficient relevance. It has to be checked, if all working fields can 

be integrated into the methodological work with BIM in a meaningful and realistic manner. For the 

main fields of work and areas of application, standards for working with BIM in the landscape 

architecture are to be created, because: „if you do not create standards, you will be standardized!“ 

(Pilling, 2016). 

Building SMART e.V. is responsible for the description of the interfaces and the data 

exchange format IFC. The implementation of the data model is in the responsibility of software 

developers. 
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