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RBIM MODELLING PROTOCOL

Reversible BIM has been developed by Dr Elma Durmisevic in 2019 as a follow-up to the EU
Buildings as Material Banks project, where the concept of reversible building design and tools such as
Reuse Potential Tool have been validated. In 2019, Reuse Potential Tool has been digitised by 4D
Architects to enable digital assessment of Reuse Potential of building elements. As such, RBIM has
become one of four digital tools that have been integrated into the Digital Deconstruction Platform
and tested by GTB Lab.

Reversible BIM has two features:

1. Digital Parametric representation of Building containing information about geometry,
location, function, relationships and connections between building elements. Reversible
BIM translates 3D point cloud files from 3D scanning (with the help of additional
technical building specifications) into standardised geometry and properties that enable
digital reversibility analysis of the building and its materials. Such a reversibility
assessment enables the specification of reuse and disassembly strategies for high value
recovery of components and materials, which are explained as the second feature below.

2. Digital Reversibility Assessment (DRA) provides an assessment of reversibility/reuse
potential using the model of (Durmisevic, 2019), which was developed to assess how
easily building products and materials can be recovered without damaging the
surrounding parts. It also links the assessment to multiple reuse options and the
reversibility category of the building/product. The model measures the effort and time
required to recover an element from the building, as well as the level of damage that
occurs during the disassembly process (to the element itself and to surrounding
elements). This reversibility assessment is performed at three levels of the technical
composition of the building (i.e. building, system and component levels) (Durmisevic
2019).

Based on the Digital Reversibility Calculation, a score indicates the Reuse Potential of each element
in a building. The Reuse Potential (RP) scoring system from Dr E. Durmisevic's methodology (ranging
from 0.1 worst to 0.9 best) classifies all building elements into three categories: (i) irreversible
buildings (are building elements/materials with low Reuse Potential, materials are in degrading loop
towards recycling and down cycling), (ii) partially reversible buildings (partial Reuse Potential,
materials can be remanufactured or reused after major repair and (iii) reversible buildings
(buildings whose materials can be reused directly or after minor repair or reconfiguration). The
Reversibility of buildings measured by Reuse Potential indicates the reuse options that products and
materials have after recovery. As it measures effort and time, the model also takes into account the
number of disassembly steps and operations required to recover an element. Ultimately, the model
results provide a solid basis for environmental and economic assessment of disassembly and
recovery operations (see Figure 4). This calculation system is based on the model E.Durmisevic
updated in 2009 and tested and verified during the EU H2020 BAMB-Buildings as Material Banks
project (Durmisevic, 2006), (Durmisevic, 2019).
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In order to use RBIM for automated assessment of buildings Reversibility and Reuse Potential of its
materials BIM modeler needs to follow modeling rules that enable reversibility assessment of digital
building model.
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Figure. Color coded Reversible BIM module, (model E.Durmisevic)

This document specifies rules and recommendations for modelling in Revit for the purposes of
creation of Reversible BIM which enables assessment of Reus Potential

RBIM Protocol

1. MODELLING SETUP

1.1. Modelling is done in Revit
Current RBIM add-in version only supports Revit version 2018 to 2022

1.2. Revit project is created using RBIM Template file (.rte), which contains all the parameters
needed for RBIM analysis and calculations.

1.3. Parameters used for RBIM analysis are by definition shared and specified in the shared
parameter file “RBIM.txt”, is divided into four parameter groups:

GROUP 1 RBIM Analysis Parameters:
RBIM Assembly Sequence
RBIM Total Reversible-Reuse Potential

GROUP 2 RBIM Functions:
RBIM Vertical Communication
RBIM Multifunctional
RBIM Load-bearing
RBIM Intermediary
RBIM Servicing
RBIM Enclosure
RBIM Partitioning
RBIM Equipment
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RBIM categories including main building functions and sub-functions

1. Load bearing man structure inner wall

main structure outside wall

slab (main structure in-between floors)

basement slab main structure

roof slab main structure

ethic slab main structure

main structural columns

main structural beams

floor infill horizontal (secondary structure between
loadbearing beams)

roof infill (secondary structure between
loadbearing beams)

substructure

structure protection material

other

2. Enclosing Non-loadbearing wall

insulation (servicing)

facade finishing

external windows

external doors

roof insulation

roof finishing

horizontal facade bars (base)

vertical fagade bars (base)

base for facade

intermediary element

facade ventilation elements

other

3. partitioning partitioning wall

inner floor insulation (servicing)

inner wall insulation (servicing)

indoor door

indoor window

floor finishing

ceiling finishing
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partitioning wall (finishing)

prefab partitioning wall panels

prefab sanitary panels

support partitioning wall (base)

intermediary element

other

4. installation services

main installation net

water

electricity

HAVAC

ICT

rain water

base for main installation (base)

connector

distributing installation network

water

electricity

HAVAC

ICT

rain water

base for distribution installation (base)

intermediary element

outlets

switches

other installation units

base for outlets (base)

intermediary element

installation equipment's

boiler

heat pumps

PV panels

batteries

converter

heat exchange units

air handling units

electricity meter

water meter
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intermediary between two building
5. intermediary functions

intermediary between two building products

6. multifunctional loadbearing /finishing

insulation/ finishing

loadbearing/Vertical communication

other

7. vertical communication lift

escalator

staircase

ramp

other

8. equipment kitchen sink

toilets

heating elements
other

GROUP 3 RBIM Technical Lifecycle:
RBIM Year Built
RBIM Last Renovation

GROUP 4 RBIM Element Data:
RBIM Element Condition

1.4. RBIM template contains 3D views set up for color-coded presentation of four views namely:

- RBIM functions (with a view template based on RBIM Function
parameters)

- number of relations between elements

- assembly sequence

- total RP

1.5. LEVEL NAMES:
All levels should be named Plan xx (where xx = 00 for ground floor, -01, -02, etc. for
underground levels, and 01, 02, etc. for levels above ground)
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1.6 Material Database

RBIM uses BIM material database for specification of materials. This database is based on ICE
database and links on one hand sad material specification directly with embodied CO2
information and on the other material specification with technical life cycle of materials( which
is based on Dutch technical life cycle database and heritage experts assessing durability of
materials built in before 1940)

2.1.

2.2,
2.3.

2.4.

2.5.

2.6.

2.7.

2.8.

MODELLING APPROACH:

Geometry should be created in a way that would reflect the existence (touching) or non-
existence (avoiding contact) of connections between elements.

A connection will be detected if the distance between elements is less or equal to 1 mm
(this value can be modified in the add-in, but it cannot be zero).

Elements should be divided by levels

Hosted families, such as windows and doors should be created as self-standing. Any
openings they would normally create in their usual hosts should be created in the host
geometry by appropriate tools (profile edits, sketch edits etc.)

All families that will be analysed at system/component level must consist of nested families
only. No voids should be used in the top-level family.

Use of complex geometry for the initial analysis should be avoided. Use low detail, rough
representation of the overall geometry for the appropriate level analysis (e.g. a space frame
at the building level should be a solid piece of geometry, and only developed in more detail
for the system level analysis).

Elements that have standardized intermediary connections via specialized systems as ceiling
of faced systems should model one simple zone that will be called intermediary zone and
avoid further detailing.

Walls covered with plaster work do not need plaster layer instead a symbol can be created
hosing information about the size/m2 of the wall. Material will be assigned to the system.
Elements that do not real connection as floor finnishing (tiles, screed etc) and surrounding
walls, etc. need to be modelled with an offset from other elements larger than 1mm. This
applies to floor finishing, ceiling systems etc.

NAMING STANDARD

Certain naming standards is applied within RBIM

3.1

Element Family/Type names should all be formatted as FUNCTION — CATEGORY — OTHER
DATA

For the FUNCTION, only first three letters of the function name should be used.
CATEGORY will include standard building component categories (wall, floor, window,
door...)

OTHER DATA includes all relevant information about an element that makes it different
from other types of the same family (material, dimensions...)
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Example of naming of a window: ENC window wood 1000x1200 mm

4. ASSEMBLY SEQUENCE

RBIM is analysing assembly and disassembly sequences. In order to do so information about
assembly sequence needs to be added to the elements as listed bellow

41
4.2

. The first modelled geometry must be assigned assembly sequence 1
. All elements must be in an interrupted sequence

5. GENERAL RECOMMENDATIONS

5.1.

5.2.

5.3.

5.4.

5.5.

6.1

During the work on a model, it is advisable to use the “Refresh Model” function (under
Tools), if any of the analysed elements have been deleted

If any changes in geometry are made, the “Detect Connections” tool should be rerun, and
all its set connection types should be revised.

The tool will detect all connections between elements, even when elements “touch”
diagonally in a single point. Such cases should be recognized beforehand and avoided by
careful modelling and making planned changes in geometry that would prevent them from
touching (moving one element from the other by 1mm, or resizing the part that creates
contact). Otherwise, this will cause a significant amount of unnecessary manual work to
remove those false connections.

In certain cases of irregularly shaped geometry, the tool may detect connections that
actually do not exist. All such elements and their detected connections should be carefully
reviewed.

Zones consisting of a large number of identical elements (tiles, facade panels, etc.) can be
modelled as single unified geometry, as long as the dimensions of the single component are
recorded. In such cases, their connection with other elements that support them needs to
be defined at the beginning, as “intermediary zones”.

MODELING STAPES

Preparation stapes

Prior to modelling four preparation staps need to be made in Revit as listed bellow:

STAP 1: Add RBIM Year Built parameter in Project Information

STAP 2: Add RBIM Last Renovation parameter in Project Information

STAP 3: Create specific 3D color-coded views

STAP 4: Check your project parameters and make sure that you have all RBIM parameters
included
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See examples for each of the stapes illustrated in the screen short tables bellow.

STAP 1:

Project Information

Famiy: | System Family: Project Information

Type: |

Instance Parameters - Control selected or to-be-created instance

| Parameter

Value |

Organization Name

Organization Description

Building Name

Author

B

Route Analysis Settings

Project Issue Date Issue Date
Project Status Project Status
Client Name Owner

Project Address #2 Street
Project Name Project Name
Project Number Project Number
Assembly Sequence

RBIM Assembly Sequence

RBIM Disassembly Steps

RBIM Number of Connections

RBIM Total Reversible-Reuse Potential

RBIM Disassembly Typology
RBIM Element Condition
RBIM On Site Reuse %
RBIM Product
RBIM Embodied CO2
WM Last Renovation Z-(-HO
[ RBIM Vear Built 1939 &
[ o ][ concl |
STAP 2
& RBIM
= 3D Color-Coded Views
- 3D Views
~~~~~~~ RBIM Assembly Sequence
------- RBIM Dissassembly Steps
------- RBIM Functions
------- RBIM Hazardous - Position
------- RBIM On Site Reuse
------- RBIM Relations
------- RBIM Total RP

EUROPEAN UNION

North-West Europe

Digital DeConstruction
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Shared parameters in Project parameter (Instance parameters and Type parameters)

Instance parameters:

Assembly Sequence

RBIM Assembly Sequance

RBIM Disassembly Steps

RBIM Number of Connections

RBIM Total Reversible-Reuse Potential
RBIM Disassembly Typology (Sequential, Parallel)
RBIM Element Condition (Regular, Partly
Damaged, Fully Damaged)

RBIM On site Reuse (yes/no checkmark)
RBIM Product (Element, Component)
RBIM Spaces (Space 1, Space 2, Space 3...)
RBIM Embodied CO2

RBIM Last Renovation

RBIM Year Built

RBIM Volume

RBIM Material Ton

RBIM Remaining Life Cycle

RBIM ID

RBIM Category (Generic Models)

Type parameters:

RBIM Material

RBIM Load-bearing (Base)
RBIM Equipment

RBIM Intermediary

RBIM Servicing

RBIM Vertical Communication
RBIM Multifunctional

RBIM Enclosure

RBIM Partitioning

RBIM Finishing

L R F R e P e

Other
Assembly Sequence

D i

ar

»

RBIM Assembly Sequence

RBIM Disassembly Steps

RBIM Number of Connections

RBIM Total Reversible-Reuse Potential

RBIM Disassembly Typology

RBIM Element Condition

RBIM On Site Reuse

RBIM Product

RBIM Embodied CO2

RBIM Last Renovation

RBIM Year Built

RBIM Volume

RBIM Material Ton

RBIM Remaining Life Cycle

RBIM ID

RBIM Category

RBIM Material

F {Plaster, Plaster General, Gypsum (indoor)

|Identity Data

Type Image

Keynote

Model

Manufacturer
Type Comments

URL

Description

Assembly Description

Assembly Code
Type Mark

Cost

OmniClass Number

Omn Title

Code Name

IFC Parameters
NameOverride

Interior Box:Interior Box:212397

ObjectTypeOverride
Reference

Interior Box
Interior Box

Tag

212397

Siver
RBIM Load-bearing (Base)

RBIM Equipment

RBIM Intermediary

RBIM Servicing

RBIM Vertical Communication
RBIM Multifunctional

RBIM Enclosure

RBIM Partitioning

RBIM Finishing
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Shared parameters have FIVE PARAMETERS GROUPS with sub-parameters which are illustrated on
print screen table in text below.

RBIM Analysis Parameters (instance param.

Assembly Sequence (text)

RBIM Assembly Sequence (text)

RBIM Disassembly Steps (text)

RBIM Number of Connections (integer)

RBIM Total Reversible — Reuse Potential (hum-
ber)

RBIM Element Data RBIM Disassembly Typology (text —
instance)

RBIM Element Condition (text - instance)
RBIM Material (text — type param.)

RBIM On Site Reuse (yes/no —instance)
RBIM Spaces (text - instance)

RBIM Product (text - instance)

RBIM Family Level Data (instance param.)

RBIM Category (text)

RBIM Embodied CO2 (number)

RBM ID (text)

RBIM Material Ton(age) (humber)
RBIM Remaining Life Cycle (number)
RBIM Volume (number)

RBIM Functions (type param.)

RBIM Enclosure (yes/no checkmark)

RBIM Equipment (yes/no checkmark)

RBIM Finishing (yes/no checkmark)

RBIM Intermediary (yes/no checkmark)

RBIM Load-bearing (Base) (yes/no checkmark)
RBIM Multifunctional (yes/no checkmark)
RBIM Partitioning (yes/no checkmark)

RBIM Servicing (yes/no checkmark)

RBIM Vertical Communication (yes/no checkmark)

RBIM Technical Lifecycle (instance param.)

RBIM Last Renovation (integer)
RBIM Year Built (integer)

Edit Shared Parameters

Shared parameter file:

[ C:\Users\Admin\Desktop\Durmisevic sve\‘

Parameter group:

Browse...

|RBIM Analvsis Parameters

RBIM Analysis Parameters
RBIM Element Data

RBIM Family Level Data
RBIM Functions

RBIM Technical Lifecyde

v]

NOTAM Mumnbme Af Cammactiane

RBIM Total Reversible-Reuse Potential

Cancel

Create...

Parameters

New...

Groups

New...
Rename...

Delete

Help

10
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Edit Shared Parameters X

Shared parameter file:
IC:‘JJsers\Admin\Deskmp\Durmiéevié sve\l [JrowseJ { 7Create...

A0)
architects
EUROPEAN UNION
Edit Shared Parameters
Shared parameter file:
| C:\Users\Admin\Desktop\Durmisevi¢ sve\| ‘ Browse... ‘ l Create...
Parameter group:
I RBIM Analysis Parameters v I
Parameters:
. Parameters
Assembly Sequence - .
RBIM Assembly Sequence New...
RBIM Disassembly Steps |
RBIM Number of Connections Properties
RBIM Total Reversible-Reuse Potential
Move.
Delets
[ ok || cancel || Hebp
Edit Shared Parameters X
Shared parameter file:
I C:\Users\Admin\Desktop\Durmisevié sve\l | Browse... l | Create... l
Parameter group:
|RBIM Family Level Data v
Parameters:
Parameters
RBIM Category : u
RBIM Embodied CO2 New...
RBIM ID
RBIM Material Ton Properties.
RBIM Remaining Life Cycle
RBIM Volume
Move,.,
Delete
Groups
New \
Rename... ‘
Delete ‘
ok | Cancel | Hep |

Parameter qroup:
|RBIM Element Data v
Parameters:
3 Parameters
RBIM Disassembly Typology .
RBIM Element Condition New... l
RBIM Material %
RBIM On Site Reuse Properties. .,
RBIM Product
Move...
Delete
Groups
[ New... {
‘ Rename... ‘
\ Delete [
[ ok ]| cacel || Heb
Edit Shared Parameters X
Shared parameter file:
I C:\Users\Admin\Desktop \Durmisevié sve\l ‘ Browse... Create...
Parameter group:
|RBIM Functions v
Parameters:
Parameters
RBIM Enclosure —_—
RBIM Equipment | New...
RBIM Finishing ;
RBIM Intermediary Properties...
RBIM Load-bearing (Base)
RBIM Multifunctional
RBIM Partitioning Move...
RBIM Servicing
RBIM Vertical Communication Delete
e
r New... l
[ Rename... ‘
[ 1
Edit Shared Parameters X
Shared parameter file: 1
| C:\Users\Admin\Desktop\Durmisevi¢ sve\l ‘ Browse... ‘ ‘ Create...
Parameter aroun:
|RBIM Technical Lifecyde v|
Parameters:
= —————————————————  Parameters
RBIM Last Renovation
RBIM Year Built | New.. |
Properties.
Mave
Delete
GONSTE
‘ New. [
‘ Rename... ‘
\ Delete \
[« || comce || hHep |
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6.2 Adding RBIM information to the model

Once the basic geometry of the model has been created in a project template prepared with
RBIM parameters and following the rules defined in Chapter 2, the ©RBIM plugin is used to
add ORBIM relevant information to the model. Six steps are identified to do this:

1.
2.
3.

Examples of each step in the process are shown below

6.2.1 Assign RBIM materials to each element — select specific element, set material type, select
material from Material list, check if the material has a hazardous surface coating (HSC) or if the
material has hazardous properties (HM)

EUROPEAN UNION

Assign RBIM materials to each element/material
Mark all categories/functions in Properties for each element/material
Detect all connections between individual element/material and surrounding

element/material

Set connections types for each identified relation by RBIM
Apply connections on all similar elements with same connections
Check if all Assembly staps are assigned

Tools

{

Reporting  Export RBIM Ok

Assembly Sequence

Refresh model e

Calculate total RP

Calculate disassembly steps

Highlight invalid RP elements

Set material type

Set element condition | Setma

Set mat
Set disassembly typolog]

When selecting material within an existing building, it is possible to specify whether the material
itself has hazardous properties or whether it may have a hazardous coating. When specifying the
type of joint at a later stage, it is also possible to specify whether the joint itself contains a

hazardous material.

1nILECI | Ty -
North-West Europe

12
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Materials

Aluminium, profile (base: walls)

Aluminium, profile (curtain wall/window/door frame)

Aluminium, Sheet (finishing: roof, facade)

Asbestos, friable (sprayed coating, insulation, crocidolite, felt, etc,)

Asbestos, gaskets (rope, chrysotile-containing sealant)

Asbestos, non-friable (asbestos-cement sheets for roofing, cladding, fire resistance, pipes, sill, etc.)
Bitumen, Straight-run

Carpet, Nylon (Polyamide), pile weight 700 g/m2, 6mm

Ceramics, Sanitary Products

Ceramics, Tiles and Cladding Panels (chemical connection)

Ceramics, Tiles and Cladding Panels (chemical connection) old

Ceramics, Tiles and Cladding Panels (mechanical connection)

Ceramics, Tiles and Cladding Panels (mechanical connection) old

Clay, Brick

Clay, Brick (finishing: facade)

Clay, Brick (finishing: facade) old

Clay, Brick old

Concrete, 320 kg cement per m3, 30% cement replacement (PFA), reinforced

Concrete, 320 kg cement per m3, 50% cement replacement (GGBS), reinforced

Concrete, 320 kg cement per m3, CEM |, 30% aggregate replacement (recycled concrete), reinforced
Concrete, 320 kg cement per m3, CEM I, 30% cement replacement (recycled concrete), reinforced
Concrete, 320 kg cement per m3, CEM |, reinforced

Concrete, 420 kg cement per m3, 30% cement replacement (PFA), reinforced

Concrete, 420 kg cement per m3, 50% cement replacement (GGBS), reinforced

Concrete, 420 kg cement per m3, CEM I, 30% aggregate replacement (recycled concrete), reinforced

| Concrete, 420 kg cement per m3, CEM |, 30% cement replacement (recycled concrete), reinforced
Concrete, 420 kg cement per m3, CEM |, reinforced
Concrete, 420 kg cement per m3, CEM |, reinforced treated with PCB-contaning coating
Concrete, 500 kg cement per m3, 30% cement replacement (PFA}, reinforced
Concrete, 500 kg cement per m3, 50% cement replacement (GGBS), reinforced
Concrete, 500 kg cement per m3, CEM |, 30% aggregate replacement (recycled concrete), reinforced
Concrete, 500 kg cement per m3, CEM I, 30% cement replacement (recycled concrete), reinforced
Concrete, 500 kg cement per m3, CEM |, reinforced
Concrete, block wall
Concrete, block wall autoclaved aerated
Concrete, Pre-Cast beams and columns
Concrete, Pre-Cast facade panels
Concrete, Pre-Cast Glass Fiber Reinforced Concrete panels (facade)
Concrete, Pre-Cast hollowcore flooring
Copper, EU Tube & Sheet (servicing)
Copper, Recycled (servicing)
Copper, Virgin (facade)
Copper, Virgin (servicing)
Glass, General
Glass, General old
Glass, Glazing triple
Glass, Glazing, Double
Glass, Multi layer safety, filled core, fire resistant, toughened
Glass, Structural
Glass, Toughened (finishing: facade, walls, etc.)
Insulation, Cellulose fiber (loose)
Insulation, Cork {carbon storage)
Insulation, Expanded Polystyrene (EPS, PIR)
Insulation, Fibreglass (Glasswool)
Insulation, Insulation General
Insulation, Mineral wool
Insulation, Paper wool / Cellulose
Insulation, Polyurethane Rigid Foam (PUR)
Insulation, Rockwool
Insulation, Sheep's wool

EUROPEAN UNION

North-West Europe

= O X

Material specification

Material name: Concrete, 420 kg cement per m3,
CEM |, 30% aggregate
replacement (recycled concrete),
reinforced

C0o2: 0,1991 kgCO2e/kg

Is hazardous:

Technical Lifecycle: 100

[_] Material has hazardous properties (HM)
[] Material has hazardous surface coating (HSC)

| Set Material | | Cancel

2. Mark all categories/functions in Properties for each element/material
Checkmark all categories/functions in Properties for each element — select an element, edit

type, checkmark the appropriate category

13
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* Column Ext255x340 Steel S 5l
S— - - 1 Properties x
l | 6 editype Type Properti
-636 =T Famby:  |Load-bearing -Cok s 9 [
MovesWith Nearty Bements [T}
Dimensions p Trpe: |Load bearing -Colmn Ex 25530 teels v okt
Volume i0,215m’ |
[denity Data 5 [ rewne.. |
Image | Type Parameters
Comments = T =
Mark S
Workset Workset] |
Edited by - RBIM Materiel
Design Option Main Model ]
2 Type Image
Phase Created Befintligt Keynote f
Phase Demolished None i Model i
Analysi £ Manufacturer i
Declined 7 Type Comments ]
User Comment f URL
Other A i
Asemblyseqlence ... 1% 3 Assembly Code
RBIM Total Reversible-Reuse P 820000 il Cost
RBIM Last Renovation | i Assembly Description
RBIM Assembly Sequence i 4 Type Mark
RBIM Element Condition j (Workset Family : Generic Models : Load-bearing - Column Ext
RBIM Disassembly Steps i !{ i Edited by
RBIM Number of Connections Ei b - 4 — OmniClass Number
Properties help | Aoy | OmniClass Title
Poedbowser Bbuc Satont % Cos e
;‘"ﬁm" ; @ NameOverride
& Hevations
= Elevations
Facade East
Facade North
Facade South
Facade West
= Jasna
& FloorPlans
Plan -01_Jasna
Plan 00_Jasna
Plan 01_Jasna RBIM Partitioning
Plan 02_Jasna RBIM Servicing
Rock s RBIM Vertical C
- 3D Views
Clean 3D_tasna
@ R8iM
& 3D Color-Coded Views
& 3D Views
RBIM Assembly Sequence
RBIM Dissassembly Sequence
RBIM Functions
RBIM Hazardous - Position
RBIM Relations
RBIM Total RP
B Legends

3. Detect all connections between individual element/material and surrounding
element/material
detect connections first and then set all for each element. During this process a update
menu will pop up asking whether you wont to update connections or overwrite the
connections

o]

“onnection analysis [Set Part ID View element data Tc;t;ls Reporting '
z i Possible data loss X
Nt Connecti le BIM Module
onnections
- N A ©-0FE&
G ee of coniDetect Contiections /|\ Do you want to update connections?
\ 3 7 3 3
° Highlight u Application will detect connections between elements. Otherwise connections will be overwritten.
°H_ Micht similar clement Yes - Connections will be updated.
RO SRR ] 73 Edit Type No - Connections will be overwritten.
Update connections on similar el 2
Sraphic Display Options 7| Edit..
Jiscipline Coordination Da Ne | | Otkazi
show Hidden Lines By Discipline

14
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4. Set connections types for each identified relation by RBIM
Select an element in a model, right-click Edit connection type

R Element connections - o X

[ = Element data Element connections
2375960 Family and type Connection type
) Szltzi‘:.y' (23:223; x«:dels Enclosure - Roof Deck 15 OSB_S: EncIOSL|§‘
| : 3 i EdigéonnedinnE |
& /érea: : $16,42080 m? Select element in model
2 onnections:
0 Total RP: 0.1
1 Material: Bitumen, Straig!
1] coz 0,1909 kgCO2e,
. | Hazard: Surface
i} | Technical life cycle: 30
}‘ ! ' Remaining life cycle: -80
eply._|
P

Checkmark the appropriate Connection type by choosing a connection type form the RBIM
connections (see bellow).

R Edit connection between elements = o X

Selected elements

N

Reversibile connections

Category: Generic Models 3 Category: Generic Models
Element ID: 2375960 Element ID: 2375881

[[] Delete connection [[] Hazardous connection

4 Gravity connection
0 21 (Gravitational force connection)
4 Intermediary connection

I 22 (ndirect Force connection with fastener)

4 Direct ion between two pre-mad

I 81 (Direct Form-lock connection)

4 Direct connections with connecting device

4 |ndirect ion via dep third

|10 82 (Form-lock connection with fastener)
4 Direct connection with additional fixing device
[] C1 (Direct two access connection (bolt-nut))
[] €2 (One access threaded connection (screw)

C3 (One access non-threaded connection (nail, fixation part))

Hidden indirect connector
4 Direct insert connection

[[] C4 (Hidden dowel connection {dowel connection))

[] C5 (Irreversible one acces (rivet))
4 Direct chemical connection
4 Indirect connection with reversible chemical connection

[[] D1 (Material weaker than connected part (glue, tape))

[ D2 (Covering material, weaker than connected part (paint, plaster, screed))

4 Indirect ion with i ible chemical

B 03 (Material stronger than connected part (cement))
4 Direct chemical connection

] D4 ((Covering) material, stronger than connected part (in-situ concrete))

l Update connection H Cancel |

After all connection types are assigned to individual connections that one element has with others
all connections are listed in Element connections window and number of connections added to the
Element Data list. An example is illustrated on print screen table.
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Element data Element connections
Id: 2376693 Family and type
5::'9“‘:’,' ZG‘| 4"32; ':“,"’"5 Intermediary - Roof Counter-batten 50x50 Wooden Slats_4: Intermediary - Roof Counter-batten 50x50 Wooden Slats_4 Undefined

R 031934 m? Enclosure - Roof Int. Cladding 20 Wood_3: Enclosure - Roof Int. Cladding 20 Wood_3 Undefined
Connections: 13 Load-bearing - Beam 150x120 Wood_2: Load-bearing - Beam 150x120 Wood_2 Undefined
Total RP: 01 Load-bearing - Beam 150x120 Wood_1: Load-bearing - Beam 150x120 Wood_1 Undefined
Material: Bitumen, Straig| | | Load-bearing - Beam 150x120 Wood_4: Load-bearing - Beam 150x120 Wood_4

coz 0,1909 kgCO2e,

Load-bearing - Beam 150x120 Wood_3: Load-bearing - Beam 150x120 Wood 3
Hazard: Surface

& Enclosure - Roof Deck 15 0S8_2: Enclosure - Roof Deck 15 0SB_2
Technical life cycle: 30

Remaining life cycle: -30 Enclosure - Roof Int. Cladding 20 Wood_S5: Enclosure - Roof Int. Cladding 20 Wood_S

Undefined

Enclosure - Roofing Asphalt Shingles Fiber cement_4: Enclosure - Roofing Asphalt Shingles Fiber cement_4

Undefined

Enclosure - Roofing Asphalt Shingles Fiber cement_3: Enclosure - Roofing Asphalt Shingles Fiber cement_3

Enclosure - Roof Deck 15 OSB_4: Enclosure - Roof Deck 15 OSB_4 Undefined
Intermediary - Roof Counte tten 50x50 Wooden Slats_3: Intermediary - Roof Counte tten 50x50 Wooden Slats 3 Undefined

Undefined

Enclosure - Roof Deck 15 OSB_3: Enclosure - Roof Deck 15 0S8_3

Undefined

R Element connections

Element data Element connections
ld: 2117654 Family and type
Category: Generic Models

Volume: 23,58480 m*

Area: 10,24444 m*

Connections: 44

Total RP: 0.57

Material: Stone, Sandstone old

Cco2: 0,06 kgCO2e/kg

Hazard: None

Technical life cycle: 500
Remaining life cycle: 390

Connection type
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5. Apply connections on all similar elements with same connections
Update connections on similar elements

Select an element with all connections applied, then choose Update connections on similar
elements, click OK. Then copy connections to all similar elements and click — OK.
Some examples are illustrated below.

ZICBN  Architecture  Structure  Steel  Precast Systems Insert  Annotate  Analyze Massing

® |

Connection analysis |Set Part ID View elementdata ~ Tools Reporting  Export RBIM Objects Library

rsible BIM Module
Detect Connections

Type of connection X | 2 3D Clean Copy 1 >
Highlight undefined connections
Highlight similar elements

v | F3 Edit Type

I A A

Update connections on similar

0O

| r_! £
i
Sub Groun | Undate connections on similar elements E

Modify | Genesic Models | []Moves With Nearby Elements
Propertes 1] x

Load-bearing - Timber Wood
L8 - Beam 100100 Wood

Generic Models (1) v £F edt Type
Constraints & A
Lengt 234
Offset from Host [ R
Element data Select connections for copying
N Id: 699998 Family and t
ype Connection type
"I:"‘;’ZD"‘ Category: Generic Models | pumsmm: — ——
: :
pimy Volume: 0.04029 -
Tt Area: 0.8158¢ Empty selection
Phasing Connections: 3 Endlos|C2
Phase Crested Total RP: 000 You didn't select any connection type.
Phase Demolished | Material: Timber, Do you want to copy all connections?
Analysis Results co2 -12919
Dachioed Hazard: None
Sropaias ik Technical life cycle: 100 =] No
Remaining life cycle: 27
Project Browser - Gare du Nord_20-09-2{
G Views (al)
i Floor Plans
Level 0
Level 1
Level 2 —
Level 3
Level 4
Level 5
Level6
Level 7
Level -1
Ste
- Celling Plans
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Reversible BIM Module

Modify | Generic Models
Properties

Load-bearing - Timber Wood
LB - Beam 100x100 Wood
| Generic Models (1)
Constraints
Length .
Work Plane <not associated>
Offset from Host oo

| CIMoves With Nearby Elements

v B3¢

Select elements to copy connections

Level

Family and Type Name
Load-bearing - Timber Wood: LE - Beam 100x100 Wood

Load-bearing - Timber Wood: LB - Beam 100x100 Wood

Load-bearing - Timber Wood: LB - Beam 100x100 Wood

Dimensions
Volume 0.040 m’
dentity Data
Image
Comments
Mark
Phasing
Phase Created New Construction
Phase Demolished None
Analysis Results
Declined
Properties help
Project Browser - Gare du Nord_20-09-2022
(0, Views (al)
& Floor Plans
Level 0
Level 1
Level 2
Level 3
Level 4
Level 5
Level 6
Level 7
Level -1
Site
& Ceiling Plans

Reversible BIM Module

Modify | Generic Models | [ Moves With Nearby Elements.
Properties

Load-bearing - Timber Wood
LB - Beam 100x100 Wood

Load-bearing - Timber Wood: LB - Beam 100x100 Wood

Load-bearing - Timber Wood: LB - Beam 100x100 Wood

Load-bearing - Timber Wood: LB - Beam 100x100 Wood

Load-bearing - Timber Wood: LB - Beam 100x100 Wood

Load-bearing - Timber Wood: LB - Beam 100x100 Wood

Load-bearing - Timber Wood: LB - Beam 100x100 Wood

Load-bearing - Timber Wood:

Load-bearing - Timber Wood:

Load-bearing - Timber Wood:

Load-bearing - Timber Wood:

Load-bearing - Timber Wood: LB - Beam 100x100 Wood

Load-bearing - Timber Wox B - Beam 100x100 Wood

Load-bearing - Timber Wood: LB - Beam 100x100 Wood

Load-bearing - Timber Wood: LB - Beam 100x100 Wood

Py Tionkoe \Mandi L8 Dommn 10000 Mand.

[ o J[ o |

R

Generic Models (1) 7| E H Select elements to copy

Constraints Level Family and Type Name

Length Load-bearing - Timber Wood: L8 - Beam 100x100 Wood
Work Plane Load-bearing - Timber Wood: LB - Beam 100x100 Wood
Offset from Host Load-bearing - Timber Wood: LB - Beam 100x100 Wood
Dimensions Load-beaning - Timber Wood: LB - Beam 100x100 Wood
Volume 0.040 m' Empty selection

dentity Data

Image

Comments You didn't select any element.

M Do you want to copy connections to all elements?

lark

Shasing

Phase Created New Construction —
Phase Demolished None T
.['; i Ved Load-bearing - Timber Wood: L8 - Beam 100x100 Wood
— { Load-bearing - Timber Wood: LB - Beam 100x100 Wood
Properties help 4 Load-bearing - Timber Wood: LB - Beam 100x100 Wood

Project Browser - Gare du Nord_20-09-2022
10, Views (all)
% Floor Plans
Level 0
Level 1
Level2
Level3
Level4
Level 5
Level§
Level 7
Level -1
Site
Ceiling Plans
Level0
Level -1
53D Views
30 Clean

Load-bearing - Timber Wood: L8 - Beam 100x100 Wood

Load-bearing - Timber Wood: L8 - Beam 100x100 Wood

S | == |

iiterreg H

North-West Europe
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6. Asign assembly sequences
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First, we need to arrange all the elements according to an = || Tk || Reporting

assembly sequence. This means, elements on the left side ™
drag and drop to the right side and then click Update

(Update is Save).

7. Check if all Assembly steps are assigned

It is possible to check if everything is set up
properly and done correctly if you use
Calculate Disassembly steps or Calculate Total
RP.

If some information is missing, messages will
appear in a pop-up window such as:

- the assembly sequence should be done,

- the material should be applied,

- the element has no connections, or

- define typology for element.

Export RBIM Objects Library

— -

Assembly Sequence ‘l

Refresh model

Calculate total R

Assembly Sequence

Calculate disassembly steps

Highlight invalid RP elements

Set material type

Set element condition

Set disassembly typology

it Systems Insert  Annotate

Analyze  Massing &

©

Tools || Reporting  Export RBIM Objects Library

Assembly Sequence

Refresh model

}IM Assembly Sequ

Calculate total RP

Calculate disassembly’ Galculatg total RP

S Calc
— Highlight invalid RP ell

Set material type

Set element condition

Set disassembly typology

ulate total RP
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Examples of possible pop-up messages that require additional information are illustrated in the
following print screen insulations.

Reversible BIM Module 2021 [ x]

6 Please, define typology for element: 910693 .
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Reversible BIM Module 2021 a

Some smart message that will tell user that he needs to define all connections and to create assembly sequence for all
elements

Reversible BIM Module 2021 a

Material is not defined or this material does not exist in RBIM database!
% Please define material first!
Element with undefined material will be selected!
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