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Executive Summary

The IFC file format is the backbone of openBIM — yet the tools to work with it are either prohibitively expensive
or require programming knowledge. Enterprise platforms such as Solibri Office (US$ 1,000+ per year) and
SimpleBIM (US$ 1,000+ per year) are out of reach for freelancers, small firms, and students. IfcOpenShell is free

but has no graphical interface or 3D viewer.

Radalt Toolkit fills this gap.

It delivers IFC slicing, merging, clash detection, IDS compliance checking, version comparison, and property

editing — through a modern desktop interface with an integrated 3D viewer — for free.

1. Introduction

Building Information Modelling (BIM) has transformed how the architecture, engineering, and construction (AEC)
industry designs, constructs, and manages buildings. At the heart of BIM interoperability is the IFC standard — an

open, vendor-neutral file format developed by buildingSMART International and ratified as ISO 16739.

IFC enables architects, engineers, contractors, and facility managers to exchange rich building data regardless of
which authoring software they use. Autodesk Revit, Graphisoft Archicad, Trimble Tekla, and dozens of other tools

can all export and import IFC — in theory enabling seamless collaboration.

In practice, however, working with IFC files beyond simply viewing them requires specialist software. Professionals
need to validate models against quality standards, detect geometry clashes, compare model versions, extract and
edit properties, and merge files from different disciplines. These are everyday tasks in a BIM workflow — and the

tools to perform them are either locked behind expensive enterprise licenses or accessible only to those who can

write code.

This white paper examines the current state of IFC tooling, identifies the gap, and presents Radalt Toolkit as the

solution.

2. The IFC Ecosystem and Its Stakeholders

2.1 What Is IFC?

IFC (Industry Foundation Classes) is an open data schema for describing building and infrastructure assets. It
encodes not just geometry but semantic data — the type of element, its properties, relationships, and metadata.
An IFC file can describe a building's structural frame, its MEP systems, fire safety classifications, energy

performance data, and more.
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The format is maintained by buildingSMART International and is the foundation of openBIM. ISO 16739-1:2018

defines the current standard (IFC4), with IFC4.3 extending coverage to infrastructure projects.

2.2 Who Uses IFC Files?

IFC stakeholders span the entire project lifecycle:

e Architects and designers — export IFC from authoring tools for coordination

e Structural and MEP engineers — receive architectural IFC and federate with their own models
e BIM coordinators — quality-check models, detect clashes, and enforce standards

e Contractors — receive federated models for construction planning and sequencing

e Facility managers — receive as-built IFC models for asset management

e Students and academics — learn BIM workflows and conduct research

e Software developers — build integrations and validation pipelines

3. The Problem: A Market Gap in IFC Tooling

3.1 The Enterprise Tier: Powerful but Expensive

Two tools dominate the specialist IFC workflow market:

Solibri Office

A model checking and quality assurance platform with comprehensive IFC support. Offers rule-based
validation, clash detection, version comparison, and a 3D viewer. Widely used in Scandinavian and European

BIM workflows.

US$ 1,000+ per year

SimpleBIM

Provides IFC data manipulation, property editing, model merging, clash detection, and a full 3D viewer.

Known for its IFC-native approach and strong property management capabilities.

US$ 1,000+ per year

Both platforms are functionally mature. However, at these price points, they are realistic only for larger
organisations with dedicated BIM budgets. A freelance BIM coordinator, a small architecture practice, or a

university student cannot reasonably absorb US$ 1,000+ per year for software they may use only periodically.

radalttech@gmail.com - © 2026 Radalt Page 3 of 10



Radalt White Paper - The Missing Middle www.radalt.io

3.2 The Open-Source Tier: Capable but Inaccessible

IfcOpenShell is the leading open-source IFC library, written in Python and C++. It provides programmatic access to

virtually every IFC operation — yet using it requires:

e Installing Python and managing dependencies
e Writing scripts to perform each operation
e Understanding IFC schema concepts at a technical level

e Parsing and interpreting raw JSON or Python object output

There is no graphical interface, no 3D viewer, and no workflow automation.

3.3 The Viewer Tier: Visual but Passive

Free IFC viewers — BIMvision, xBIM WeXplorer, Autodesk's online viewer — allow navigation and inspection of IFC

models but offer no capability to process, validate, edit, or export data.

3.4 Summary of the Gap
Capability Enterprise Tools IfcOpenShell IFC Viewers
3D Viewer Yes No Yes
No-code Ul Yes No Yes
Full IFC workflow features Yes Scripted only No
Accessible pricing No Free Free / Low

The intersection — full features, 3D viewer, no-code Ul, accessible pricing — is empty. This is the gap Radalt Toolkit
fills.

4. Radalt Toolkit: Bridging the Gap

4.1 Overview

Radalt Toolkit is a free desktop application that brings the full power of IfcOpenShell to non-technical users
through a modern graphical interface with an integrated 3D viewer. It runs on Windows as a native desktop

application, with no cloud dependency for core operations.
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4.2 Core Features

IFC Slicer

Filter and extract subsets of an IFC model by spatial structure, element type, or property values. Visualise the

selection in 3D before exporting.

Radalt Toolkit IFC Merge IFC Clash Detection IDS Checker

Setting

n Comparison Property E

) . Reset View | Isolate Properties =
OpenIFCFile  Close Select All | Deselect All
¥ Attributes
Class IfeWallStandardCase
Hierarchy By Entity Name Basic Wal:CL_W1:628523
O IfewallstandardCase "Basic Wall:CL_W1:493697" Globalld TRUBOWATINQSIBOMNGH
Tag 628523
O IfcwallstandardCase "Basic Wall:.CL_W1:493790" Description
[ IfcwallStandardCase "Basic Wall:Foundation - 300mm Concrete. ObjectType Basic Wall-CL_W1
PredefinedType  STANDARD
O IfcSlab “FloorConcrete-Domestic 425mm:495352"
¥ Analytical Properties
O IfeSlab "Pad:Pad 2:523064" Roughness 1
[ IfeWallStandardCase "Basic Wall:CL_W1:627064" Absory 01
Heat Tra 0.7499999999999999
O IfcWallStandardCase "Basic Wall:CL_W1:627729"

Thermal Mass 136416
IfcWallStandard Case “Basic Wall:CL_W1:628523" Thermal Resista... 13333333333333335

¥ BaseQuantities

[ IfcSlab "Floorinsitu Concrete 225mm:647908"
Height 1500
¥ [J IfcStair *Assembled Stair:Stair665557" Length 16409.99999995595
[ IfcStairflight "Assembled StairStair665557 Run 17 Width 280
GrossFootprintA... 5.154800000000003
[ IfcRailing "Railing:SH_1100mm:665711 Crosvolme  77321999509999958
¥ [ IfcCurtainWall "Curtain Wall:SH_Curtain wall:707722" GrossSideArea  27.61499999959999
NetSideArea 27.615000000000002
[ IfcPlate "System Panel:Glazed:707723"
NetVolume 7.7322

IfcPlate "System Panel:Glazed:707847" ¥ Constraints

IfcMember "Rectangular Mullion:64 x 128 rectangular:70772... Related to Mass false
Room Bounding  true
IfcMember “Rectangular Mullion:64 x 128 rectangular:70772...

Base Extension o

IfcMember “Rectangular Mullion:64 x 128 rectangular:70772... Base is Attached  false

Top Extension D... 0

Figure 1: IFC Slicer — browse the element hierarchy, select elements, and inspect properties alongside the live 3D model.

IFC Merge

Combine multiple IFC files from different disciplines or design stages into a single federated model. Handles

Globalld conflicts and preserves spatial hierarchy.

dalt Toolkit IFC Sl IFC Clash Detec 1DS Checker

n Comparison Property Editor Settings | Help

) Reset View
Add IFC Files  Clear All

[P RAC_basic_sample_project.ifc 246MB @ X
rst_basic_sample_projectifc 55MB @ X

Merge Level

Level 1 — Merge projects only (not sites, buildings or storeys)

o

@ Level 2 — Merge projects + sites (not buildings or storeys)
(O Level 3 — Merge projects + sites + buildings (not storeys)
(@]

D Level 4 — Merge all (storeys with same name and elevation will be merged)

Options

Tag objects with source filename (Pset_MergeOrigin)

Figure 2: IFC Merge — load multiple IFC files, choose the merge level, and combine into a single federated model.
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Clash Detection

Detect geometric intersections between elements across one or more IFC models. IfcOpeningElement false

positives (window and door openings in host walls) are automatically filtered.

Clash Detection Mode
Multiple files loaded. Which clashes do you want to detect?

Self (A-A)
Clashes within each file

Cross (A-B)
Clashes between different files

Both
Self + cross-file clashes

Cancel

Figure 3: Clash Detection — choose between self-clashes within a file, cross-file clashes between disciplines, or both.

IDS Compliance Checking

Validate an IFC model against an Information Delivery Specification (IDS) — the buildingSMART standard for
defining what data a model must contain. Results are shown per requirement with pass/fail status and element-

level detail.

Version Comparison

Compare two versions of an IFC model to identify added, deleted, and modified elements. Changes are
highlighted in the 3D viewer.
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Home IFC Slicer IFC Merge

www.radalt.io

IFC Clash Detection

Old (Base) IFC File

Original_BIM_2023.ifc (96.5 KB)

New (Madified) IFC File

Modified_BIM_2023.ifc (126.0 KB)

Differences (12)  Show All

v @ Added
IfcBuildingElementProxy M_Trim-Window-Exterior-Flatiwith Sill:351226
IfeWall Basic Wall:Generic - 200mm:35103%

IfcBuildingElementProxy M _Trim-Window-Interior-Flat:Picture Frame:351227

IfcSpace 2
IfcSpace 1
v o Deleted
. IfcSpace 1
. IfcWindow M_Fixed:0915 x 1830mm:350823

v o Changed

IfcWall Basic Wall:Generic - 200mm:350305
geometry_changed

IfcWall Basic Wall:Generic - 200mm:350338&
geometry_changed

IfeWindow M_Fixed:0915 x 1220mm:350481
geometry_changed

n IfcWindow M_Window-Double-Hung:5600 x 1100mm:350673

Browse... Clear

Browse... Clear

Fper SN

IDS Checker

Property Editor

Reset View

{f

LTINS
"“'":
ol

U,

o
0"
"

i
2

Figure 4: Version Comparison — added, deleted, and modified elements are listed and highlighted in the 3D viewer.

Property Editor

Browse and edit IFC element properties directly, with support for CSV export and import. Enables bulk property

updates without returning to the authoring software.
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@« Radalt Toolkit Home IFC Slicer IFC Merge IFC Clash Detection IDS Checker Version Comparison Property Editor Settings | | Help

. - Reset View | Isolate Properties g
OpenIFCFile  Close

32 elements selected

Select All v Attributes
Class IfcWallStandardCase
Deselect Al Name
Globalld
Hierarchy By Entity .
P i A 2g
> [ IfcBuildingElementProxy (35) Description
ObjectType
» [ IfeCol 3
(] (=8l €3 PredefinedType STANDARD
» [ IfcCovering (2) ¥ Analytical Properties
» [ IfcDoor (16) Roughness 1
Absorptance 01
» [ IfcFlowTerminal (19)

Heat Transfer C...

Thermal Mass

v

O IfcFurnishingElement (35)

Thermal Resista.

v

O IfcMember (144) + BaseQuani
aseQuantities

» [ IfcPlate (44) Height
» [ IfcRailing (8) Length
Width

v

O IfcRoof (1)

GrossFootprintA.

v

O Ifeslab (20)

GrossVolume

GrossSideArea

v

O Ifespace (6)

NetSideArea

» [ IfcStairFlight (3) NetVolume
> [ IfcWall (5) ¥ Constraints

Base Offset
> IfcWallStandardCase (32)

Related to Mass  false

v

O IfcWindow (17)

Export Properties Import Excel

Save IFC

Room Bounding  true
Base Extension... 0
Base is Attached  false
Location Line

Top Extension D... 0

Figure 5: Property Editor — browse all elements, inspect and edit property sets, and export/import data via CSV.

4.3 Technical Foundation

e IfcOpenShell — IFC parsing, geometry, and all analytical operations
e Electron — cross-platform desktop runtime

o ifcdiff, ifcclash, ifctester, ifcpatch, ifccsv — specialist IfcOpenShell libraries for each workflow

4.4 Pricing

Radalt Toolkit is free.

No per-user fees, no annual subscriptions, no feature tiers. The full application is available to individuals, small

firms, and large organisations alike at no cost.
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5. Feature Comparison

Feature Radalt Toolkit Solibri Office SimpleBIM IfcOpenShell
3D Viewer Yes Yes Yes No

No-code graphical Ul Yes Yes Yes No

Clash Detection Yes Yes Yes Scripted

IDS Compliance Checking Yes Yes Yes Scripted
Version Comparison Yes Yes Yes Scripted
Property Editing Yes Yes Yes Scripted

IFC Merge / Slice Yes Yes Yes Scripted
Price Free US$ 1,000+ / yr US$ 1,000+ / yr Free (no Ul)

6. Use Cases

6.1 Freelance BIM Coordinator — Model Quality Before Handover

A freelance BIM coordinator receives IFC files from three subcontractors and needs to check for clashes, verify IDS
compliance, and compare against last month's models. With Radalt Toolkit, she performs all three tasks through a

GUI in under an hour — at no cost.

6.2 Small Architecture Practice — Discipline Coordination

A five-person practice needs to federate models, detect clashes, and track design changes. Enterprise licenses for

five users would cost US$ 5,000+ per year. Radalt Toolkit provides the same core workflows for free, across all

users.

6.3 University Student — BIM Education

A postgraduate student needs to validate a model against IDS, compare design iterations, and extract property

data. Radalt Toolkit requires neither a budget nor a Python environment — just a Windows machine.

6.4 Facility Manager — As-Built Model Management

A facility manager needs to verify asset data and compare the final model against the previous stage submission.

Radalt Toolkit gives direct access to IFC data without specialist software procurement or IT support.
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7. The Broader Significance: OpenBIM in Practice

The openBIM movement depends on IFC being practically usable by all project participants — not just those with
enterprise software budgets. When critical IFC workflows are accessible only to well-funded organisations, the
promise of openBIM is partially undermined. Data quality suffers when smaller participants cannot validate their

models. IDS adoption is slowed when validation tools are out of reach.

Radalt Toolkit is a practical contribution to openBIM adoption. By removing the cost barrier without sacrificing

capability or usability, it extends IFC workflows to the full breadth of the AEC community.

8. Conclusion

The IFC tooling landscape has a clear and well-defined gap: there is no free, fully-featured, graphical, 3D-enabled
application for end-user IFC workflows. Enterprise tools are capable but expensive. IfcOpenShell is powerful but
requires programming. Viewers are accessible but passive.

Radalt Toolkit closes this gap — delivering the full IFC workflow suite within a modern desktop interface and
integrated 3D viewer, at no cost. For the freelancer, the small firm, the student, and the facility manager, Radalt

Toolkit is the IFC tool the industry has been missing.
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