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BIM three-step-plan for german government projects of infrastructure Implementation level
' T performance level 1

2

Implemen-
tation

|

Preparation
phase

. el

2015-2017 2017=-2020 as of 2020

* Government projects of infrastructure (> 5 Mill. €)
goals of the three-step-plan -> not yet fully realized

* up to now -> no universal german BIM-guid
* some first guidelines -> also helpful for Landscape architects

* Government projects of building construction (> 5 Mill. €) -> planned for 2022
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Status | Landscape planning in BIM-projects of infrastructure

Situation until now =

Landscape

1

Civil Engineer construction Petrol and Rest Area

Road segments

Graphic: ARGE Havellandautobahn, adapted
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Requirement

. close integration with architecture/engineering
requires integration of landscape planning into the BIM
method

Situation until now

* landscape and environmental planning 2D

*  BIMinlandscape and environmental planning is rarely
tested

*  possible advantages of BIM are barely perceived in the
practice

Weaknesses of conventional landscape and

environmental planning in 2D

. susceptible to information loss

. disadvantages in communication between project
participants foreseeable
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Situation in future -

Subsoil level

7

Landscape \#1 Ground Suface
——

—

Coordination model

1

Civil Engineer construction Petrol and Rest Area
Goals
. development of a model 'Landscape’

. representation of mesures along the time axis for

Road segments environmental monitoring of construction

Graphic: ARGE Havellandautobahn, adapted
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HAVELLANDAUTOBAHN

* Highway 65 km

* BIM pilot project 5 km

* contracting authorities
German federal government

“““ P ¢ in construction 2018-2023

" : * Public Private Partnership

fundamental renewal
operation, mainteanance

Erhaltung ca. 5,4km
ca. 29,2 km

DECHTOW
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comprehensive measures for
protection of

* nature and species

* soil, water and other
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BIM contract section

Public Private Partnership A10/A24 : Digital construction from planning to operation
Graphic: ARGE Havellandautobahn, adapted
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* Missing model 'Landscape' in BIM model of pilot project A10/ A24

* Landscape planning is further accompanying in 2D

Model

ARGEAI0/A24 ~ —— T T T T ——
MHAVELLANDAUTOBAHN :
| [
| | | I | '

Ground surface Subsoil level Road segment Petrol and rest area Civil engineer

construction

Pl BIM coordinator BIM coordinator BIM coordinator BIM coordinator BIM coordinator
anner
BIM builder BIM builder BIM builder BIM builder BIM builder

Submodel 1

Submodel 2

Graphic: ARGE Havellandautobahn A10/A24

Graphic: ARGE Havellandautobahn
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How to integrate landscape | Preconditions

(1)

(2)
(3)

(4)

landscape and environmental planning (2D)

- environmental impact assessment (german: Landschaftspflegerische Begleitplanung LBP)
- landscape management detailed designe phase (german: Landschaftspflegerische Ausfiihrungsplanung LAP)

New planned ground surface as digital terrain model

BIM-Guidelines A10/A24

- Employer Information
Requirements EIR (german AlA)
- BIM Execution Plan BEP (german BAP)

german pre-standardization project

- traffic routes
- including BIM classes 'Landscape_OpenSpace'

buildingSMART.

8

Germany

MHAVEH ANDAUTOBAHN

AlA

=

jr—

HHAVELLANDAJ OBAHN

BAP
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Modeling guideline,
Model structure plan

A Fachspezifische Gliederung

i

»  Model structur

i

I

[ 1y iy

N

[l
|

' ;g;; f§

|
i

‘n[iuwg lgqf

o

g %‘WIWI

i

e

i
i

g
i

i
i

g

Alphabetische Gliederung

Model elements
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Structural element ‘ T il }>
Landscape planning opsol
Protected area | | Surface cultivation }—‘
—{ Protected object | Vegetation }>
Storage, work and
temporary planting sites | Plants
Cultural assets, material
property | Plant rows
_‘ Habitat | | Area of vegetation }J
4‘ Boundaries | Design elements
Landscape management
Vegetation | Raptor perch
—l Plants | | Browsing protection fence
4‘ Plant rows ‘ | Pest control
4‘ Area of vegetation ‘ Maintenance };
4{ Enwronm.ental ‘ Project development
PSR maintenance
—{ Protective devices | Establishment
maintenance
—{ Crossing aids |
[ artwons | T
Intermediate storage |

g |
7
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Software architecture

Model Landscape_OpenSpace CAD-BIM Software Autodesk Civil3D

A

AUTODESK * AutoCAD features + 3D tools for civil engineering and infrastructural planning

CIVIL3D *  Route planning, topography modeling & editing, construction pit

. Individual 3D modeling + Link with properties (as well with 2D & 2,5D objects)

. IFC interface

.IFCBuildingElementProxy

v Coodination and quality control of models - BIM DESITE Pro

BIM coordination model ¢ Coordination model (pilot project A 10/A 24)

DESITE BIM * Loss free IFC import
md

* Visualisation, analysis, evaluation and testing of the 3D model
4D-,5D-,6D-7D-planning possible
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Autodesk Civil 3D | Plant modeling

Geometry of class

Modeling tools

* Cylinder
* Sphere

* Unify elements

Properties

Datei Bearbeiten Ansicht

De P g e h aTE- B
ellung Einzelobjekt.dwg
Dokumentationsobjekte
] Eigenschaftssatz-Definitionen | Name Pflanze

[ Baum Pflanze

Beschreibung:

Allgemein Gilt fur Definition

Attribute fur Baumobjekt

Allgemein  Gilt fiir Definition

Name
e Pilanze
ﬁ\!olumen

s wissenschaftl. Name
B deutscher Name
e Herkunft

B4 Pflanzqualitat
s Wuchsform

s Wuchshahe

s Kronenbreite
B4 Stammhohe

s Standort

DeBoden
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€ Eigenschaftssatze hinzufiigen X
= pflanze Alles auswahlen
Alles loschen
[E]LAP_Zone Bodenzwischenlager|
< >
oK Abbrechen Hilfe

3D-Volumenkorper > W4

DOKUMENTATION i
Hyperi =
Hin B Punktobjekte
Referenzdokumente

EIGENSCHAFTSSATZE

Punktobjekt
Pflanze

chaftl. Name

Stammhohe
Kronenbreite
Wauchsf

4 Volumen
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Autodesk Civil 3D | IFC export

Objelte, verknipfte Dokumente
@ Datenblatt Nur aktive Eigenschaften zeigen
68 : Ambient 0,000/0,647/0,000
69 : Ambientolue 0,0000
70 : AmbientGreen 06471
71 : AmbientRed 0,0000
72 :Difiuse 0,000/0,647/0,000
73 Diffusedlue 0,0000
74 : DiffuseGreen 0,6471
75 : DiffuseRed 0,0000
7% D m:00aS00ff
7 :Name m:00as00ff
[suchbefente qQ
78 :Transparency 0,000
o~ cre
Exportiert in ein anderes Format
- 79 :Boden sandig- torig
[ Nne » Erstellt eine DWF- oder DWFx-Datei 8  : deutscher_Name A
Ihres 3D-Modells und zeigt sie im DWF
Viewer an. 81 Herhunft Europa-Nordiran
B Ofinen > 82 :Kronenbreite 7m
Civil 3D-Zeichnung exportieren o pianze saum
S (€ Sporn Avtdese Cui 30-
2 Zeichnungen entweder in das AUtoCAD- 84 :Stammhshe sm
DWG- oder MicroStation-DGN-Format.
B Speitem 85 Standort Sonne - Halbschatten
L ad unter DXF 86 : Volumen 180,2702
- Konvertert und speichert Civil-Modelle » 8 : wissenschatl, Name Acer compestre
IS D’ in DXF-Basisdateien. "
n 88 : Wuchsform kugelfarmig
; PDF 8 :Wuchshohe 2m
Erstellt cine PDF-Datei und ermoglicht 3
Inen, serenetunge, 90 ElevationOfRefHeight 0,0000 [m]
Uberschreibungen festzulegen. 2 91 Elevation0fTerrain 0,0000 [m]
IFC
Exporfiert Zeichnungen in das IFC- I
Dateifdrmat (industry Foundation Result
i Classes). .
zeovngs * All class properties were
programme
g Andere Formate .
Exportiert die Zeichnung in ein anderes d full
8 v | [ imported successfully
Autodesk Civil 3D 2020 beenden 1
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Model structure:

Protected area

Structure element
landscape planning

Protected area

Submodel: Protected area

93
94
95
96
97

LAP_SG

: Biotoptyp

: Mafinahmenziel

: Schutzstatus

: VermeidungsmabBnahme

: Verortung
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Klasse

WSM

Inanspruchnahme Vermeiden

hoch
V3 (2)

linke RF: 223,40-223,60

A 4

Protected area

Properties

Property value

Description

Type of biotope

WS, WSM, wQm,

Deciduous forests
with native tree
species

Deciduous
forests of

mediocre sites

Mixed oak forest

Protection status

high, medium, little,
very little

Prevention

V3(2)

V9 (2) V/CEF

Avoidance of
losses during
construction and
impairments of
biotopes

Avoidance of
amphibia loss,
protection fence

Objective of actions

Avoid utilization

Location

Left RF: -right RF: -
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Overall submodle 'Environmental Concerns throughout the Entire Construction'

Model structure Model structure in Desite BIM
_ ¢ am 22 LAP_Modell [A10A24_CD4_BAO4_702+Z03_LA_FR.ml]_ (1)
v [1221 LAP_LA_FR (1)
v & 2... UWBB_Umweltbelange (4)
Structure element v E mlp—ﬂ"‘_kmmbme"t Lar 1)
landscape planning @ Schutzgebiet (L » 9)
@ Lager- Arbeits- Einschlagsplatze (L = 8)

4 Protected area ‘ ® Habitat (L » 4)

N v 0  VEG_Vegetation (1)
% Protected object ‘ @ Pflanze (L » 36)

v E  SCHU_Schutzeinrichtungen (1)
® Schutzzaun (L » 9)

v @  Erd_Erdbau (1)
@ Zwischenlagerung (L » 7)

Storage, work and
tempora lanting sites

4 Habitat

—{ Vegetation
L{ Plants ‘

Protection
Environment

Protection device ‘

4{ Earthworks ‘ Submodel UwbB

L Intermediate
storage
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How can the model be used in practice for environmental monitoring of construction?
Approach: BIM-classes of landscape will be linked to timeline

-> environmentally relevant measures are displayed along the time axis

-> information is available in a simple and comprehensible way for all planners

during the entire construction process
-> can be used as a part of the entire construction scheduling and coordination of the trades

» Goal: Optimization of nature and environmental protection throughout construction
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Example: Site clearance

Start - Clearing

Kalenderwoche 3 - 13.01.2020

PSP Mame Start Finish Duraticn
I 1 Untersuchungsraum / BS Medel [CPI XML [A10A24_B02_BAQ04_FO2+3 L AP1] 02.01.2020 25.04.2020 820 Taege I 10 %

Active — Clearing

Kalenderwoche 4 - 25.01.2020

1

|: PSP Mame Start Finish Duration

£ I 1 Untersuchungsraum / BS Model [CPI XML [A10A24_B0Z_BAD4_ZO2+3 LAP1] 02.01.2020 2504.2020 £2.0 Tage M 21 %
Reodungsarbeiten / BS Model [CPI XML [A10A24_B02_BAO4_Z02+3_LAP1] 20.01.2020 20.01.2020 2.0 Tege HEEE 55 %
Site 20.01.2020 20.01.2020 2.0 Tege NN 55 %
LAEP 20.01.2020 20.01.2020 2.0 Tage N 55 %
Baufeldfreimachung 20.01.2020 30.01.2020 30 Tage N 55 %
Bsumfillung 24012020 26.01.2020 1.0 Tage N 87 %

Result — Clearing
Kalenderwoche 5 - 27.01.2020

Name Start Finish Duratiocn
Untersuchungsraum / BS Maodel [CP1 XML [A10A24_B02_BAQD4 Z0O2+43_LAP1]  02.01.2020 25.04.2020 22.0 Tage W 23%
Rodungsarbeiten / BS Model [CPI XML [A10A24_B02_BA04_ZO2+3_LAP1] 20.01.2020 20.01.2020 2.0 Tege HEEEN  73%
Site 20.01.2020 30.01.2020 9.0 Tage NN  73%
LAEP 20.01.2020 20.01.2020 9.0 Tege NI  72%
Baufeldfreimachung 20.01.2020 20.01.2020 9.0 Tege HEEEE  72%%
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4D simulation
- on basis of submodel 'Environmental Concerns throughout the Entire Construction phase'

-Simulation_Landschaftsplanung A10/A24

Simulation landschaftspflegerische
Begleitplanung on Vimeo



https://vimeo.com/555186992
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* Integration of landscape and environmental planning in BIM is considered necessary

* Canimprove communication between planning participants
-> Optimization of landscape and environmental protection

*  Findings flow into BIM pilot project A10/A24

Further development and testing necessary

-> GIS/CAD workflow needs to be developed

-> Standardization for BIM Landscape
national: BIM classes 'Traffic Roads / Landscape_Openspace'
international: IFC

-> Submodel 'Impact Mitigation and Composition Mesures', including operation phase
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Thank you for your attention

Contact

llona Briickner
i.brueckner@hs-osnabrueck.de
https://www.hs-osnabrueck.de/dr-ilona-brueckner/

Matthias Remy
M.Remy@hs-osnabrueck.de
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