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Abstract: Building Information Modelling is a well-known process amongst architects and technical
professionals within the building industry. Today, architects, structural engineers, mechanical, electri-
cal and plumbing engineers are able to work with intelligent, parametric models due to good standard-
ization processes in the building sector. In the wake of this, we can see an increasing amount of software
being developed to support these disciplines. Generally, professionals within infrastructure and site
design lack systems that can make them deliver the same quality. To make this happen, the Norwegian
BIM for Landscape initiative has created a set of definitions, parameters and proposed code lists to
combine efforts towards a unified landscape object standard. The aim is to integrate this into interna-
tional standards and allow developers to create the necessary support for landscape objects in their
software. This will in turn lead to a proper landscape modelling process, devoid of proxy elements,
mixed standards and information sets.
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1 Introduction

In many countries of the world, there is now a governmental mandate for Building Informa-
tion Modelling and customers are demanding it on a wide variety of projects. In some coun-
tries, clients demand BIM as early as in the design competition. Most of them are familiar
with the buildingSMART standards and request structured data in open, international ex-
change formats like IFC. IFC is an abbreviation for Industry Foundation Classes and can only
be delivered fully structured within the building sector today.

Outside the building walls, the practice is quite different. The design tools will support para-
metric modelling to a limited extent and the exchange formats are mainly proprietary. Most
disciplines work with 3D geometry, but the information are generally exchanged using tech-
nical specifications and lists of quantities.

The “BIM for Landscape” initiative seeks to standardize landscape objects, so that the BIM
process will include both the internal and external project delivery. The design and cost of
external works can have a big impact on the totality of a project. It is therefore important that
the landscape architect can function on the same arena as the architect and the engineers, as
the premise provider for the outdoor design.

In a project, the main task for the landscape architect is to connect buildings, infrastructure
and constructions with the landscape. A Norwegian landscape architect is usually responsible
for the holistic landscape design in both infrastructure and site projects, which involves de-
signing with terrain, vegetation, outdoor equipment and constructions. He/she will create
models in accordance to standards and code requirements, calculate earthworks, generate
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drawings, produce tender documents and coordinate with architects and engineers. In prac-
tice, the Norwegian landscape architect fills the same role a general civil engineer would
have in many other countries.

To be able to coordinate the holistic landscape design, all disciplines should be gathered in
an intelligent way. Learning from the oil and gas industry, some Norwegian builders under-
stood this about ten years ago. The demand for multidisciplinary models slowly increased,
but picked up speed when Statsbygg — The Norwegian Construction and Property Manage-
ment Department started demanding BIM in all their projects in 2010.

In 2012 a BIM task force started to assemble, identify and classify potential objects for use
in landscape architecture model. The result was announced in November 2016 with The Nor-
wegian Mapping Authority release of the Norwegian Geospatial Object Standard (SOSI) for
Landscape Architecture.

The project was then continued, with support from Statsbygg, to develop an object hierarchy
with objects and components. Each object and component has its own spreadsheet with def-
initions, parameters and proposed code lists. Since 2014 the BIM for Landscape initiative
have been in contact with a range of professionals both nationally and internationally. Infor-
mation has been shared between the British Landscape Institute BIM Group and the Norwe-
gian initiative, and it was decided to develop the spreadsheets based on the British Landscape
Institute Product Data Templates.

Other important stakeholders have been the Norwegian Landscape Architecture Association,
BA-nettverket, buildingSMART Norway, Vectorworks, Focus Software, Trimble and Sy-
metri Norway. They have contributed with professional insight within landscape architecture,
standardization and software development. The project has also been communicated to a
broad audience at conferences in Norway, Sweden, Denmark, Hongkong and South Korea.

The project is published on this website: bimforlandskap.no. It is available in Norwegian and
English.

2 The Object Hierarchy

2.1 Objects

The project has resulted in a complete information model with 44 landscape objects and 14
components (Figure 1).

The main object structure consists of six objects with a range of sub-objects. The six objects
are described below with our own definitions, while the sub-objects and the components are
show in the object hierarchy illustration. Each sub-object has its own definition and is de-
scribed in their own spreadsheets. Both the objects and the sub-objects have spreadsheets that
are accessible from the object hierarchy.
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Table 1: Description of the main objects used in the object hierarchy

Main object Description

Facility Designates a limited area, serving as the host object for all connected
objects and sub-objects. A facility may also contain sub-divisions.

Zone Specifies non-physical areas and spaces within a facility.

Terrain A surface that is either referred to as softscape or paved surface.

Outdoor Equipment Loose or fixed furniture for outdoor use.

Vegetation Collective term for all plant covers or plant communities in a given
area. Vegetation serves as the host object for sub-objects such as trees
or shrubs.

Construction A clearly defined and delineated object with specific functions, simple
or complex in build, composed of one or more materials.
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2.2 Spreadsheets with Definitions and Parameters

The spreadsheets are the defining part of the whole project. They contain all the parameters
that are relevant to the objects and define the information the objects will carry throughout a
BIM project.

The different parameters are inherited down from the objects to the sub-objects, in a mother-
to-daughter manner. The objects carry the overall parameters and the sub-objects carry the
parameters that are object specific. The complete object contains therefore parameters from
both the objects and the sub-objects. For example, the vegetation object is carrying parame-
ters for botanical name and common name, while the tree object is carrying parameters for
height, spread, girth, clear stem height etc., that are specific to the Norwegian standard for
tree plantings.

In some cases, the sub-objects are also defined by two or more components, and the complete
object will inherit parameters for the components as well (Figure 2). For example, the tree
protection object is made by the components: trunk protection, grate, frame and foundation.
Tree protection will then inherit the specific parameters from them.

[COMPONENT]
TRUNK PROTECTION

[COMPONENT]
GRATE

[COMPONENT
FRAME

TREE PROTECTION

Fig. 2: The tree object and its associated objects. The Tree protection object is put together
by the components Trunk protection, Grate and Frame.

The components are by definition always parts that must be put together to be placed as
objects, they cannot appear as separate objects.
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From the start of the project it was important that the different parameters should somehow
be part of the detailing that lies within the development of a landscape project. More and
more parameters are added to the object along with the development of the project, making
it relevant to the specific project phase and its LOD. In the start, there are few parameters
that needs value, and towards the end, it is carrying all the parameters with full detailing.
That is also reflected in how we suggest the graphics of the 3D model to be presented, devel-
oping from a more abstract object where the visual graphics are less important. And from
there, getting into more detail through the next phases as shown in Figure 3.

LOD 100: Cadastre. Zoning plans
Geograhic placement. SOSI (GML) information
LOD 200: Building permits

3D-volume - range/space. Cost
LOD 300: Construction documents/model
Detailed graphics. M F

Materials. Foundation. Manufacture

Fig. 3:

The graphic representa-
tion of the objects is
getting added detail
trough the different
Levels of Development
(underland.no)

The client, Statsbygg, uses six different phases for their projects. They correspond with the
LOD definitions that are implemented for the industry, although some adaptions have been
made, e. g. LOD 000 as shown below in Figure 4.

Table 2: The project phases given by a Statsbygg-project are interpreted into the definition
of the Level of Development — LOD (BAKER & GARRET 2011)

Statsbygg project phase Level of Development Product

0. Programming LOD: 000 Programming Feasibility study

1. Sketch proposal LOD: 100 Conceptual geometry Schematic Design

2. Prelimenary project LOD: 200 Approximate Geometry Design Development

3. Detail project LOD: 300 Precise Geometry Construction documents
4. Construction LOD: 400 Fabrication Construction model

5. Operations and mainte- LOD: 500 As-Built As-Built

nance
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To meet the requirements from a given project, and to show how and when the different
parameters should be added to the objects, the spreadsheets have columns for every project
phase, and they indicate where the different parameters should be implemented (Figure 4).

OBJECT SPREADSHEET
Tree

Programfase (LOD 000)
Skisseprosjekt (LOD 100)
operations and maintenance

sketch proposal
Detaljprosjekt (LOD 300)

detail project

Forprosjekt (LOD 200}
preliminary project

Byggefase (LOD 400)

construction
FDVU (LOD 500)

Parameter name
Type Tree X X X X X
Height X X
Spread X X
Girth X X
Clear stem height X X
Root protection and condition X X
Form specified X X Fig. 4:
planting distance X X X X Extract of the Object
T , , , , .Spreadshe.et for t.he tree ob-
= ject showing which phase

Origin X X X X X

the parameters should be
Stakeout data X .

implemented and thereby
Ultimate height X X X X added speciﬁc value

However, in the early stage the graphics and the parameters are not represented in the same
detail (Figure 5). The graphic representation of the objects is starting with a highly detailed
representation in the beginning of the project, for good visual presentation when being in a
competition. Information in the parameters are of less importance and are not detailed in
these phases. This way of defining development is also used in other parts of the building
industry (MCPHEE et al. 2013, MT H@JGAARD A/S 2015).
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2 Conceptual  |crown. Prelimi- |crown. Accurate |Visual communi- |tion point (point
6 (sketch) nary dimension. |dimension. In- |cation. Accurate  |in GIS). Growth
Insertion point |sertion point dimension. Inser- |(4D)
tion point.
Name, Name, Coor- |Name, Coordi- (Name, Coordi- |Name, Supplier, |Name, Supplier,
‘g . Status dinate system, |nate system, nate system, Stakeout data, Stakeout data, Co-
= § Vertical da- |Vertical datum, |Vertical datum, |Coordinate system,|ordinate system,
i “E’ tum, Local Local origin, Local origin, Vertical datum, Vertical datum,
== origin, Local |Local orienta- |Local orienta- |Local origin, Local |Boundary, Area,
S = orientation, |tion, Boundary, |tion, Boundary, |orientation, Cost, Status
é‘ = Boundary, Cost, Status Area, Cost, Sta- [Boundary, Area,
Status tus Cost, Status
Product code |Common name, |Botanical name, [Common name, |Common name,
s Sub-category, |Common name, |Sub-category, Sub-category,
2 . Product code Sub-category, Product code Product code,
S E Origin and Year of planting
g g provenance,
'«g s Product code,
s s Root protection
o0 = and condition,
> Form specified,
UK hardiness
@ Type Tree, Type Tree, Type Tree, Height, Spread,
§ Origin, Ulti- |Planting dis-  |Height, Spread, |Girth, Clear stem
E mate height  |tance, Planting |Girth, Clear height, Root pro-
= system, Origin, |stem height, tection and condi-
= Ultimate height |Root protection |tion, Form speci-
= and condition, |fied, Planting dis-
.i Form specified, |tance, Planting
2 Planting dis- system, Origin
o tance, Planting
£ system, Origin,
= Ultimate height

Fig.5: The table shows how the information in a tree object is added through the LOD
phases, and, how the geometry of the 3D object can develop and vary in detail in a
project, but still it is the same object all the way from LOD100 to LOD500

3

Discussion

This Norwegian initiative represents an important area in the development of the landscape
architectural profession and the standardization of the digital deliveries. The result is based
on a Norwegian approach to the profession and to fit a broader use it would need to go
through an international standardization process. So far, parts of the object hierarchy with its
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parameters, are anchored in the Norwegian Geospatial Object Standard. So these objects can
already today be used when delivering data in the SOSI format to The Norwegian Mapping
Authority. This means that BIM for Landscape in Norway so far is just anchored in a GIS
environment.

If and when this initiative would play a role in a broader standardization work depends on
the discussion where to place it. Introducing it to buildingSMART would make it relevant to
all the project oriented uses, while introducing it to the Open Geospatial Consortium would
make it most relevant to management and analysis.

4  Conclusion and Outlook

The information model for landscape architecture is an important contribution to the stand-
ardization of model-based deliveries. This will ensure that software developers and suppliers
can create software and object libraries in accordance with future requirements within land-
scape architecture. Better software will make the professionals more effective and increase
value of the collaboration with architects and engineers. Object libraries will create a better
link between the BIM model and the built environment, and give us the possibility to create
intelligent facility management models (digital twins).

As the project slowly has come to a halt for the project team, others have picked up the topic.
Currently the project has become part of a new project proposal for the buildingSMART
International, named “IFC for Site, Landscape, and Urban Planning”, by Jeffrey Ouel-
lette, Vectorworks.
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