Question Bank Answers
Conceptual Questions (Q1-Q14)

1. How do you define BIM? BIM (Building Information Modelling) can be seen as a hew
paradigm that encompasses instrumentation, information management, and process
re-engineering. It is supported by Object-Oriented Design. BIM can also be viewed as

a design tool, an information management tool, or a process management
workflow. As an information management tool, it handles geometric, cost, material,
lifecycle, thermal properties, and manufacturer information.

2. How do you distinguish between data, information and knowledge?

¢ Data is a rather meaningless set of numbers or text expressed in terms of integers,
reals or strings (e.g., 2.433 or "cold").

¢ Information is the contextualized data (e.g., the table length is 2.433 m, and the
weather outside is cold).

* Knowledge is formed when the information is internalized and validated by a person
or organization.

3. What does semantic modeling mean? Give an example. Semantic Modeling is the
formal process of defining the “meaning” of various concepts and objects. Its purpose
is to make communication about these concepts/objects unambiguous and clear for
human-to-human, human-to-computer, and computer-to-computer interactions.

e Example: Semantic information might state that "a line in the drawing means wall".

4. What does parametric modeling mean? Parametric modeling defines geometric
shape in terms of complex mathematical equations that can generate a given
geometry based on a series of parameters (e.g., height, width, thickness). Geometric
shape can also be defined by a set of relations/constraints (e.g., attached to, parallel
to, offset from). This paradigm captures dimensional and geometric constraints using a
limited number of parameters.

5. What do we mean by object oriented design? Can you name some of the
relationship types in OO design? Object-Oriented (OO) design perceives the real
world in terms of objects and tries to describe these objects through object-
representing classes and the relationships between them. OO design principles include
Abstraction, Encapsulation, Modularity, and Inheritance.

¢ Relationship types in OO design include:
o Association: The weakest relationship; no ownership or lifetime dependency.

o Aggregation: Represents “a part of” relationship, with ownership but no lifetime
dependency (e.g., a room has furniture, but the furniture can exist without the room).



o Composition: Represents “is composed of” relationship, with both ownership and a
lifetime dependency (e.g., no room exists without a building).

o Generalization: Represents “a kind of” relationship, where child classes inherit the
operations and attributes of the parent class (e.g., a bed is a kind of furniture).

6. As a technology, what are the advancements of BIM? Technological advancements
of BIM include:

¢ Enabling computer interpretable design and enhanced design interoperability.
¢ Facilitating the management of building information.

e Supporting the easier design of 3D models through Feature-based
Modeling and Parametric Modeling.

¢ Allowing for Faster Modeling of Complex Geometry, Faster Design Adjustment,
and Compliance Checking.

7. As a process, what are the advancements of BIM? As a process, BIM

implements process re-engineering and helps manage the complex communication
required when many disciplines are involved in a building lifecycle. BIM workflow
addresses coordination and change orders, and ensures information is managed across
the project lifecycle. The "As Must Be" state facilitated by BIM ensures standard naming
of assets, verified properties, and that geometry issues are resolved.

8. If you want to pick one advantage as the biggest contribution of BIM what is it and
why? A primary contribution of BIM is addressing the issues caused by conventional
practices, such as misinterpretation of design, information loss, rework, cost
overrun, and delay. By enabling integration of the 3D model, schedules (4D), and cost
(5D), BIM drastically reduces the cost of non-interoperability, which was reported to
average 3.1% of project costs in a 2007 study, with 48% of respondents estimating costs
over 10%.

9. Why is differences in desigh semantics is a problem and how can BIM alleviate
this? Differences in design semantics are a problem because different stakeholders
have different languages, making it difficult to convey details and potentially causing
major rework. BIM alleviates this through Semantic Modeling, which formally defines
the meaning of concepts and objects to make communication unambiguous and

clear for all users, including computers. BIM is based on using semantic and parametric
objects.

10. Give an example of coordination problems and explain how BIM can address
these problem? A coordination problem is the "Over the Wall Syndrome," which
results in ineffective communication between the design team and stakeholders. This
leads to difficulties in managing change orders and can cause misinterpretation of the



design. BIM addresses this through 4D modeling, which enables Constructability
analysis and clash detection. BIM can detect Hard Clashes (physical overlap), Soft
Clashes (lack of clearance), and Workflow Clashes (issues arising from scheduling
sequences). Workflow clashes, for instance, can often be resolved by modifying the
schedule.

11. What does Interoperability problem mean? The interoperability problem means
that the use of different platforms by different users over the project lifecycle causes
a huge amount of rework. This lack of effective information exchange contributes
significantly to project costs.

12. With regards to communication, can you explain what Ogden’s triangle is and
how it is related to the concept of BIM? Ogden’s triangle relates to how
communication occurs: Person A forms a concept based on an object, finds a symbol
to reflect it, verbalizes the symbol, Person B forms a concept based on the symbol, and
relates it to an object. The challenge is that interpretations depend on individual frames
of reference, and standards are required for effective communication. BIM addresses
this by attempting to model information in a way that allows computers to interpret
symbols. Through Object-Oriented design, BIM formalizes the management of
information, enabling computer-interpretable design and enhancing interoperability.

13. What does it mean to model information? Or What is information modeling?
Give an example. Information Modelling is the representation of the real world in
terms of concepts, relationships, constraints, and operations. When modeling
information, we try to determine the relevant information (point of view), categorize
information (classes), define parameters (attributes), describe relationships
(associations), and list operations that can be performed. Information models
streamline data exchange and enable computer interpretations.

e Fxample: Modeling a school by defining what constitutes it, what parameters it has, its
important stakeholders, and how it is related to other elements.

14. Do we a single source of truth for information modeling? Why? No, there is no
single “RIGHT” way of designing the information model. The design depends on

the discipline, view point, objectives, and scope. The level of detail and classification
is dependent on the point of view.

Modeling and Design Questions (Q15 - Q24)

15. What is direct modeling and what are the advantages and disadvantages of
it? Direct modeling is when 3D models (surface or solid) are modeled directly through
interaction and manipulation of the core geometrical components.



¢ Advantages: Gives freedom to design complex 3D geometry quickly; geometric
representation can be changed easily; manipulation is intuitive using functions like pull,
push, and rotate.

¢ Disadvantages: Cannot be used to automatically generate design alternatives;
dimension-driven editing is difficult; and it is weak in generic representation of type
objects.

16. What specific aspects of built environment makes it possible to use parametric
modeling? Parametric modeling is enabled by the fact that a large proportion of the
built environment is dominated by repetition of objects with limited variety.
Furthermore, aesthetics and unique form are not the overriding criteria in much of the
built environment, and there is a strong focus on performance-based design.

17. What is performance-based design? Give a few example of performance
indicators. Performance-based design is a new design paradigm aimed at meeting
the performance expectations of the building occupants and the public. Performance
must be measurable through analytical models (simulation).

e Examples of Performance Indicators: Energy Simulation, Daylight Analysis, Structural
Analysis, Resource Planning, and Constructability Analysis.

18. What is the practice of optioneering and how is it related to performance-based
design? Optioneering (implicitly, the process of optimization) relates to the need in
performance-based design to investigate many alternatives and several design
variables to satisfy requirements. The optimality extent is proportional to the number of
design variations explored. This iterative process of automated design generation,
evaluation, and evolution is called Generative Design.

19. Why isn’t direct modeling suitable for performance-based design? Direct
modeling is not suitable because it cannot be used to automatically generate design
alternatives. Since the optimality of a performance-based design is proportional to the
number of variations explored, direct modeling sets a practical limit on how many
variations can be investigated quickly.

20. Describe parametric modeling and explain how it is related to implicit
engineering knowledge? Parametric modeling captures dimensional and geometric
constraints, allowing geometric models to be constructed using a limited number of
parameters. It relates to implicit engineering knowledge because the underlying
engineering knowledge (the mathematical/grammatical rules) is captured to develop
the inherently flexible model.

21. What is level of parameterization? And which level is more suited for
performance-based design? Level of parameterization refers to the hierarchical scope
of the model, such as Component, Object, Project, or City.



* The Project level is specifically suited for Performance-based designh and Design
Optimization.

22. Are native BIM authoring tools (i.e., Revit) parametric modeler? At which

level? Yes, native BIM software utilizes parametric modeling. In BIM software, object
families are essentially parametric representations of type objects. BIM is based on the
use of semantic and parametric objects. This applies primarily at the Object level.

23. What is generative designh and how is it related to parametric

modeling? Generative Design (GD) is the process of optimizing a design based on
iterative cycles of automated design generation, design evaluation, and design
evolution. GD is related to parametric modeling because parametric modeling provides
the underlying structure and rules that allow for the automated design

generation necessary to explore a wide range of alternatives in the performance-based
design cycle.

24. How is evolutionary optimization principles used in generative
design? Generative Design utilizes principles of evolutionary optimization, including:

¢ Population generation and Offspring creation.
* Mating or Crossover.
¢ Mutation.

¢ Survival of the fittest. This process typically culminates in the use of Multi-objective
optimization and Non-dominant sorting to define a Pareto Front, allowing a human
decision maker to choose the ultimate design based on priorities.

Standardization and Interoperability (Q25 - Q35)

25. Why are information standards used in by BIM systems/developers/end-
users? Information standards are used to streamline data exchange,

enable computer interpretations, and make human-computer interaction possible.
Standards are essential to tackle the interoperability problem, where the use of
different platforms causes significant rework.

26. What is an object family and why does it contribute to standardization? In BIM
software, an object family is a parametric representation of type objects. It
contributes to standardization by providing a structured definition of objects that
captures dimensional, geometric, and implicit engineering knowledge, allowing them to
be consistently controlled by a limited set of parameters.

27. What is the main difference between the ‘old CAD based’ exchange of data and
the ‘new BIM based’ exchange? The main difference is that the 'old CAD based'
exchange often focused on geometric components (shapes, lines, hatching), whereas
the 'new BIM based' exchange involves objects that carry semantic



information (meaning) and attributes (like material, cost, lifecycle properties). BIM
objects are computer-interpretable and structured using parameters and constraints.

28. Within the Building Smart Triangle, where does IFC focus on: language, process,
or building data? The Industry Foundation Class (IFC) focuses on building data. It
specifies detailed physical elements and object types such as IfcWall, IfcFloor, IfcDoor,
and IfcPipe.

29. Which triples does Linked Data use? Linked Data uses triples composed
of Subject (s), Object (0), and Predicate (p).

e Subject: the resource (‘onderwerp’).
¢ Predicate: relation with object (‘gezegde’).
¢ Object: the value attributed to subject (‘lijdend vw’).

30. What is the difference between open and closed BIM? The sources discuss the
difference between Vendor-format and Neutral format data storage/exchange. IFC and
COBie are examples of open industry standards. The terms "open BIM" and "closed
BIM" are not explicitly defined in the sources.

31. What is the difference between OBS and IFC? IFC (Industry Foundation Class) is
an international standard focused on defining and exchanging building data and
physical elements (e.g., IfcWall, IfcDoor). OBS (Organizational Breakdown Structure) is
a management concept related to the roles and organization of a project (e.g., Project
Manager, Architect, Structural Engineer).

32. What is a model view definition? A Model View Definition (MVD) is a subset of a
standard like IFC, which is tailored for a specific purpose. For example, COBie is a
Model View Definition of IFC, providing a specific framework for data handover for
Facilities Management.

33. Linked Data principles can be used to link Building Data to other data types.
What data types The sources confirm that Linked Data principles can be used to link
Building Data, referencing an exercise involving exploring Ifc objects. However, the
sources do not explicitly list specific external data types to which Building Data can be
linked.

34. What does ‘proprietary format’ mean in the context of BIM? A proprietary format
is synonymous with a Vendor-format. In the context of BIM/GIS, native formats

like .ifc (BIM) and .rvt (BIM) are listed alongside GIS formats like Citygml and shp. (Note:
while IFC is often open, .rvtis typically proprietary).

35. What is the lock-in problem? The term "lock-in problem" is not explicitly
mentioned or defined in the provided sources.



Construction Planning Basics (Q36 - Q43)

36. What is the role of WBS and OBS in construction planning? The WBS (Work
Breakdown Structure) is used to hierarchically break down the project into sub-
projects, floors, areas, work packages, and tasks. Itis required when creating a method
statement and cost recipe for a project. The OBS (Organizational Breakdown
Structure) relates to organizing roles (Project Manager, Architect, Engineers) within the
project assignment.

37. What is a method statement? A method statement is a crucial component of
project planning, which is developed after creating a WBS and cost recipe. Data from
the method statement can be linked to the BIM model.

38. How can BIM data be of use in automating planning? BIM data aids in automating
planning by allowing for Quantity takeoff (extracting volumes, quantities, and elements
from the 3D model). Furthermore, BIM data enables 4D modeling (integration of 3D
model and schedule) and 5D modeling (integration of cost), which are used for
constructability analysis, clash detection, and site layout planning.

39. Which two definitions of LOD exist, what is their difference? The sources use the
term LOD (Level of Detail) in the context of urban feature parameterization, but do not
explicitly define or differentiate between two specific standard definitions of LOD.

40. What is the difference between an activity, operation and process?

¢ A construction operation results in the placement of a specific segment of
construction, containing technologic processes and work tasks (e.g., Earthwork
Operation).

¢ A construction process is the unique collection of work tasks related to each other
through a technologic structure and sequence (e.g., Digging Process).

¢ An Activity is a broader task used in the Work Breakdown Structure and Critical Path
Calculations.

41. List three task relations Task relations are constraints used in a precedence
schedule. The diagrammatic examples show tasks are linked by dependencies which
start based on predecessors' status. Specific constraints listed include:

1. Start of 04 (Poor foundtn starts after Mix concrete).
2. Start of 05 (Poor columns starts after Mix concrete).
3. Start of 06 (Place walls starts after previous foundation/formwork tasks).

42. The bar chart and CPM method do not optimize for some aspects. Which? Bar
charts and Critical Path methods assume infinite resources. Disadvantages of CPM
and PERT include that:



* Resource utilization is not shown.
¢ They provide no indication of scheduling risks (being partially deterministic).
¢ They are not very useful for sensitivity analysis and optimization.

43. What is the goal of line of balance? Can it be applied to hon-cyclical

projects? The goal of Line of Balance (LOB) is ensuring continuity of work and efficient
resource use. ltis a resource-based scheduling technique. LOB is ideal for cyclical
projects or those with a repetitive nature (like asphalt paving, high-rise construction,
and painting). It is not very useful for discrete activities.

Simulation and Optimization (Q44 - Q58)

44. What is simulation? Simulation is the imitation of the behaviour of a real system
over time for the purpose of investigating, analysing, predicting, and optimizing the
system.

45. Name two disadvantages of conventional CPM method?
1. Resource utilization is not shown.

2. Provides no indication of scheduling risks (partially deterministic). Other
disadvantages: Assumes infinite resources; activities are assumed to be independent;
and itis not very useful for sensitivity analysis and optimization.

46. Name one disadvantages of conventional Line of Balance
method? Conventional Line of Balance uses deterministic durations and provides no
indication of scheduling risks. It is also not very useful for discrete activities.

44. How do you distinguish between DES, SD and ABS?

How Process

Simulation Type | . State Change Main Use/Suitability
is Driven

Discrete Event Sequence . . Lo Scheduling, resource leveling,

) . Discrete pointsin time o
Simulation (DES) of Events and optimization
System . . Strategic management and

. Casual chain Continuously ]
Dynamics (SD) portfolio level
. . Complex scenarios involving

Agent-based Behaviour of Interaction of agents .

) . . . actors (e.g., site layout, safety
Simulation (ABS) agents with the environment

evaluation)

48. What do we mean by physics simulation? Can you give an example? Physics
simulation captures the physical behavior of buildings in terms of mathematical
equations.



e Examples: Energy Simulation, Daylight Analysis, Solar Analysis, and Structural
Analysis.

49. What does optimization mean? Optimization is the process of selecting the best
option within a number of possible alternatives.

50. In optimization, what does Pareto front mean? What does non-dominant sorting
mean?

* Non-dominant sorting is the technique used in multi-objective optimization.

* The Pareto Front is the resulting set of non-dominant solutions derived from multi-
objective optimization, which helps decision-makers select between design
alternatives.

51. What is process simulation? Process simulation is used as a planning/scheduling
method. Itis a different approach to project scheduling that captures factors such

as resource availability, duration uncertainties, resource interactions, and cost and
productivity modeling.

52. Why is process simulation important/necessary? Process simulation is
necessary because conventional methods overlook resource utilization and scheduling
risks, and many construction processes are repetitive, resource-dependant, and
highly sensitive to internal and external parameters. Process simulation allows for
the analysis and optimization of productivity, evaluation of methods, and optimization
of resource configuration.

53. In which of the three simulation type (DES, SD, ABS), do we model time
continuously? What does this mean? In System Dynamics (SD), time is

modeled continuously. This means that materials flow at a continuous rate, typically
defined as Material / unit of time, and the process is modeled in terms of stocks and
flows.

54. What is the focus point of modeling in ABS? In Agent-based Simulation (ABS),
the focus is on modeling the process in terms of actors (agents) and

their environments. The agents' behavior changes the environment, and interaction
between agents and environment stimulates new behavior.

55. What does casual loop modeling mean in SD? Why is it important? System
Dynamics (SD) is driven by a casual chain. Casual loop modeling means defining all the
possible and quantifiable cause-effect relationships in the stock-flow diagram. Itis
important because it allows for strategic management decisions and analysis at the
portfolio level, such as evaluating optimum shift work, crew training programs, or
supply chain optimization.



56. Can you explain the concept of stock and flow in SD? In System Dynamics (SD),
the process is modeled using stocks (accumulations of material or resources)

and flows (the rate at which materials move between stocks). Materials flow at a
continuous rate, defined as Material / unit of time.

57. What is the difference between single-objective and multi-objective
simulation? Single-objective optimization considers only one objective (e.g.,
minimizing cost). Multi-objective optimization considers more than one objective
concurrently (e.g., cost, time, congestion, safety, and sustainability).

58. What is exhaustive search method of optimization? Is it always applicable?
Why? Exhaustive Search is an optimization method where all possible scenarios are
evaluated to find the absolute optimum. It is not always applicable because if the
number of decision variables is large (e.g., optimizing the location of temporary
facilities), the number of possible scenarios makes it almost impossible to evaluate all
options. In such cases, metaheuristic methods are used instead.

nD Modeling and BIM Applications (Q59 - Q72)

59. What does 4D modeling mean? 4D modeling is the result of the seamless
integration of the 3D model and schedules. It captures construction phasing, work
packages, and schedules.

60. Name three different types of clashes in desigh checking? Give an example for
each.

1. Hard Clash: Physical overlap between two elements (e.g., a pipe running through a
beam).

2. Soft Clash: Lack of necessary clearances, resulting in crippled functionality or poor
constructability.

3. Workflow Clash: Occurs due to a lack of space required to perform an activity (e.g.,
installation or demolition) because of the scheduled timing of related activities.

61. What do we mean by Temporal planning? And how is it done

conventionally? Temporal planning refers to scheduling. Conventionally, construction
planning is fragmented—resource planning, site layout planning, and time scheduling
are separate. Conventional methods like CPM and PERT are used, but they have no
sense of geometry, resulting in inefficient spatio-temporal analysis, and conflicts are
detected only too late.

62. What does site layout planning? Give an example. Site layout planning is a main
application of 4D modeling. It involves logistic planning and optimization of the
placement of elements such as cranes, temporary facilities, and the site
entrance/exit.



63. What does 5D modeling mean? Is this limited to hardware/software

solutions? 5D modeling is the seamless integration of the 3D model, schedules, and
cost. It captures all components of the 4D model plus the cost breakdown structure.
The sources describe 5D modeling as a conceptual result of integration, without
explicitly limiting it to specific hardware or software solutions.

64. What is 6D and 7D? There is ho consensus on the definitions of 6D and 7D.
However, it is generally agreed that one additional dimension is Energy Simulation
(6D), and the other is Facilities Management (7D).

65. What does asset management mean? What is its scope? Facilities Management
(FM) (often synonymous with asset management in this context) is concerned with
maintaining an acceptable level of service and ensuring the maximum value for the
asset. The scope of FM includes three main categories:

1. Facilities Services: Hard FM (mechanical, electrical, fabric maintenance) and Soft
FM (catering, security, cleaning).

2. Energy Services: Equipment optimization, energy procurement, and maintenance of
Building Management Systems (BMS).

3. Property Services: Portfolio planning, condition surveys, and space optimization.

66. Why is it important to consider Facilities Management in BIM? It is important
because insufficient data management during FM adds 12.4% to the total life cycle
costs of a building. BIM (7D modeling) supports FM by providing accurate asset
information, such as manufacturer, installation date, maintenance history, and optimal
operation.

67. What does BIM-FM integration mean? BIM-FM integration involves a workflow
where building assets and FM information (rooms, spaces, zones) are handed over from
design/construction to FM software using the COBie standard. The goal is to move from
a fragmented workflow to one focused on 3D + Data, with standard naming, verified
properties, and accurate MEP systems.

68. What is COBie? How is it related to BIM and IFC? COBie (Construction Operations
Building information exchange) is an open industry standard for collecting and
exchanging facilities data. It provides a framework or structure for data handover into
the FM phase.

¢ Relation to IFC: COBie is a subset of IFC (Industry Foundation Class). Specifically, it
is a Model View Definition of IFC.

¢ Relation to BIM: COBie acts as an adaptor, enabling the necessary transfer of BIM
data (attributes) to Computerized Maintenance Management Systems (CMMS) or
Computer-aided Facility Management (CAFM) systems.



69. How do you see the future of BIM and FM integration? The future of BIM and FM
integration involves nD modeling, specifically combining BIM with elements of real-
time tracking, Augmented Reality, and the Internet of Things (loT) using sensor
technology. This aims to create digital twins enriched with sensor data to develop
‘cyber-physical systems’.

70. How does the proportion of graphics/attribute data change during different
phases of a project lifecycle? The proportion shifts across phases:

¢ Design: High Graphics required, Medium Attribute/Data required.
¢ Construct: Medium Graphics required, High Attribute/Data required.
¢ Operate (FM): Low Graphics required, High Attribute/Data required.

71. What does Computerized Maintenance Management System mean? Give an
example. A Computerized Maintenance Management System (CMMS) is an ICT
solution used in Facilities Management (FM). In current practice, information from
design/construction often needs to be manually transferred to CMMS/CAFM systems.

72. How is the current practice in transferring design/construction data to the
operation & maintenance phase? The current practice is characterized by several
issues:

¢ A large amount of information must be manually transferred to FM systems
(CMMS/CAFM).

¢ FM-support systems are fragmented.

* There is low interoperability between systems.

* Relevant information is often buried somewhere.
Infrastructure Information Modelling (Q73 - Q79)

73. Compared to the building industry, how developed is the domain of IM? The
domain of Infrastructure Information Modelling (IIM) is undergoing "quite some
development". While standards for the building construction industry (like IFC) are
referenced, IIM standards for Alignment, Road, Bridges, Tunnels, and Utilities are
still being developed. For instance, the IFC Alignment standard was standardized in
2023.

74. What do you model in IIM? [IM modeling includes:

1. Existing project conditions / Surrounding infrastructure: Including crossing
infrastructures, temporary lanes, other existing environments (landfill, landscape), and
data from geographic data models (e.g., DSM, DTM, PDOK.nl data).



2. Digital infrastructure model / New infrastructure desigh model: The designed
asset, site logistics, and storage.

3. Line-objects: Modeling elements like roads, tunnels, railways, and utilities.

75. How can we ‘scan’ surrounding data? Surrounding data can be scanned

using terrestrial scans (mobile airborne, vehicle-mounted, or stationary on-site). These
utilize the basic principle of measuring the travel time of light. This process is based

on LiDAR (light detection and ranging) and creates Point clouds (voxels) from which
surfaces are extracted.

76. What is the counter-part of IFC for geo data? The Geographic Markup Language
(CityGML) is the counter-part of IFC for urban planners and infrastructure networks.
CityGML models include objects like CityModel, Bridge, LandUse, TrafficArea, Road,
Railway, Subway, and Vegetation.

77. What parameter is essential in infrastructure line objects? For infrastructure line
objects (like Roads, Tunnels, Railways, and Bridges), the alignment is the most
important parameter. The IFC Alighment standard includes x/y alignment (planar), z-
alignment (cross section), and offset.

78. What is a DTM? DTM stands for Digital Terrain Model. It is used when modeling the
surrounding environment for infrastructure projects, alongside the Digital Surface
Model (DSM).

79. Do national governments have their own IFC for infrastructure? Yes. National
object families/libraries exist, such as the Objecttypenbibliotheek (OTL) NL in the
Netherlands.

Implementation and Application (Q80 - Q87)

80. How do you define BIM? a. But: Is BIM something different from the perspective
of a client/asset owner, contractor and supplier? How can you define BIM from their
perspectives?

* BIM Definition: BIM is a new paradigm that involves information management,
process re-engineering, and the integration of the 3D model, schedules, and cost (5D).

¢ Client/Asset Owner Perspective: BIM is viewed with an "external focus" on
geospatial location, planning, design integration, and long-
term maintenance (Facilities Management/7D).

e Contractor Perspective: BIM is defined by its role in construction, focusing on design
analysis, detailed 3D solids, and semantic information. Key applications
include Quantity Takeoff, 4D planning, and constructability analysis.



e Supplier Perspective (Implied): BIM defines the necessary material properties,
coordinates, and manufacturer information required for assets. They contribute at the
Component level (Manufacturing of parts).

81. What is your top 3 of barriers regarding the exchange of BIM information
between parties in construction projects?

1. Interoperability: The use of different platforms causes huge amounts of rework.

2. Semantic Differences: Different stakeholders use different terms and wording,
making it difficult to convey details and leading to misinterpretation.

3. Process Fragmentation ("Over the Wall Syndrome"): Ineffective communication
and lack of integrated workflows lead to information loss, design/construction errors,
and costly rework.

82. How can you solve these barriers? Can you solve them? Barriers can be solved by
implementing BIM principles:

1. Standardization: Adopting open standards like IFC (Industry Foundation Class) for
neutral data exchange.

2. Semantic Modeling: Formally defining the meaning of concepts (taxonomy and
semantics) to make communication unambiguous and computer-interpretable.

3. Process Re-engineering: Establishing integrated workflows (BIM Process) that
circulate information seamlessly between disciplines.

83. What are important BIM uses for a client and for a contractor in case of
integrated contracts (DBMO)?

* Client/Asset Owner (DBMO): Focus is on long-term performance and management,
including Facilities Management (7D), energy simulation (6D), condition surveys, and
portfolio planning.

e Contractor (DBMO): Focus is on construction efficiency, including 4D/5D
planning (integrating schedule and cost), constructability analysis, clash detection,
and optimization of site logistics.

84. What kind of BIM information is interesting for an asset owner to support his
maintenance processes? Information supporting maintenance (Facilities
Management, 7D) includes:

e Manufacturer and installation date.
¢ Current condition and lifespan.

* Maintenance history and maintenance strategies.



e Accurate MEP systems model.
¢ Detailed information about floors, spaces, zones, and building systems.

85. How can the asset owner receive this information from a contractor? The asset
owner receives this information during the data handover phase. This is typically
managed through the structured exchange format defined by the COBie

standard (Construction Operations Building information exchange). The contractor
must ensure the model includes verified properties and standard haming conventions.

86. What are interesting BIM uses for a contractor? Important BIM uses for a
contractor include:

¢ Quantity Takeoff: Extracting volumes, quantities, and elements automatically from
the 3D model.

¢ 4D/5D Modeling: Linking the model to schedules and cost breakdown structures.

¢ Constructability Analysis and Clash Detection: Identifying Hard, Soft, and Workflow
clashes early.

¢ Site Layout Planning: Optimization of cranes and temporary facilities.

87. How can the contractor receive the needed information from designers and
subcontractors? The contractor requires information that is accurate, detailed, and
structured. This receipt is managed through the BIM process workflow, relying on:

¢ IFC Standard: Ensuring designers and subcontractors use neutral formats to avoid
vendor lock-in.

¢ Object-Oriented Design: Ensuring the model contains not just geometry but also the
necessary semantic attributes (e.g., material properties, dimensions).

¢ Interoperability: Preventing information loss and rework by ensuring platforms can
exchange data effectively.



