lllustrative concept: an integrated digital representation of a building and its engineering
systems.

1. Business problem statement

The challenge of managing interconnected construction drawings

Real estate development and construction projects involve the creation and coordination of
hundreds or even thousands of drawings, documents, specifications, and engineering plans.
These include architectural layouts, structural drawings, floor plans, room layouts, electrical
wiring diagrams, HVAC and air-conditioning layouts, plumbing systems, fire safety plans, lighting
layouts, and many other technical details.

Although all these drawings represent different aspects of the same building, they are often
created and maintained as separate files, sometimes using different software tools, file formats,
naming conventions, and revision processes.

For example, a single commercial building may have:

e A master architectural plan showing the overall building layout.
e Individual floor plans showing the arrangement of offices, rooms, corridors, lobbies, and
common areas.



e Detailed architectural drawings specifying dimensions, doors, windows, materials, and
finishes.

e Structural drawings showing foundations, columns, beams, slabs, and load-bearing
elements.
HVAC drawings showing air-conditioning equipment, ducts, ventilation, and piping.
Electrical drawings showing wiring, lighting, power outlets, distribution boards, and cable

routes.

e Plumbing and drainage drawings showing water supply, drainage pipes, and sanitary
systems.

e Fire safety drawings showing sprinklers, fire alarms, emergency exits, and firefighting
equipment.

These systems are closely interconnected. A change in one area can affect multiple other
drawings. For example, moving a wall may require changes to electrical wiring, air-conditioning
ducts, plumbing routes, lighting, and fire safety arrangements.

The core problem is that the building exists as one physical structure, but its digital information
is often distributed across multiple drawings and documents.

Understanding the complete building therefore requires significant effort from architects,
engineers, contractors, project managers, maintenance teams, and other stakeholders.

2. Why is this a significant business problem?

1. Fragmented information

Building information is spread across numerous drawings and documents. A person looking for
a specific detail may need to search multiple folders, open different files, and manually identify
the correct drawing and revision.

2. Difficulty understanding dependencies

Architectural, structural, electrical, plumbing, and HVAC drawings depend on one another.
Understanding how a component in one drawing relates to another often requires specialized
knowledge and manual coordination between teams.

3. Time-consuming retrieval of technical details

If a site engineer wants to know the exact dimensions of a pipe route or locate electrical wiring
inside a particular room, they may need to search for the relevant drawing, zoom into the correct
area, interpret symbols, and cross-check related documents.

4. Drawing revisions and coordination challenges



Design changes can result in multiple drawing updates. If revisions are not coordinated properly,
teams may unknowingly work with outdated information, potentially leading to rework, delays,
material wastage, and additional costs.

5. Limited accessibility for non-specialists

Developers, property owners, facility managers, and clients may not be comfortable interpreting
complex technical drawings. They often depend on architects or engineers to explain the
building's layout and technical details.

6. Challenges during maintenance and renovation

After construction, maintenance teams may need to locate concealed pipes, electrical lines,
ducts, valves, or equipment. If accurate, coordinated as-built information is not readily available,
locating these components can become a time-consuming process.

3. A real-world example

Imagine a 20-storey commercial building with offices, meeting rooms, common areas, parking,
and multiple engineering systems.

A site engineer needs to install a new power outlet in a meeting room on the 12th floor.

With a conventional drawing-based process, the engineer may need to:

1. Locate the correct floor plan.

2. Identify the exact meeting room.

3. Open the electrical layout for the 12th floor.

4. Check the relevant wiring and power distribution drawings.

5. Review architectural and structural details to understand wall construction and possible
obstructions.

6. Cross-check HVAC and plumbing layouts to avoid conflicts with existing services.

7. Verify that all the drawings are current and consistent.
8. Coordinate with the relevant engineering teams before proceeding.

This process becomes more difficult when drawings are stored in different locations, revisions
are unclear, or the engineer is unfamiliar with the building.

Now imagine a digital system where the engineer opens a 3D model of the building, navigates
to the 12th floor, walks into the meeting room, and selects the wall where the power outlet is
required.

The system immediately provides access to the relevant electrical layout, wall dimensions,
wiring routes, associated specifications, and related drawings.



The engineer can also switch on or off the electrical, plumbing, structural, and HVAC layers to
understand how the systems interact.

This would transform the process from searching through multiple drawings to navigating
directly to the required building information.

4. The proposed solution: An interactive digital building
platform

westgatekoenig.com

The proposed solution is a centralized digital platform that brings together a building's 3D
representation, technical drawings, dimensions, specifications, and engineering information in
one interactive environment.

The platform would allow users to view the building as a digital structure rather than as a
collection of disconnected drawings.

Key capabilities


https://www.westgatekoenig.com/blog/why-bim-modeling-is-redefining-control-in-commercial-construction?utm_source=chatgpt.com

A. Interactive 3D building navigation

View the entire building, select individual floors, navigate through rooms and offices, and
explore the building from different angles. Users should be able to zoom, rotate, and move
between spaces.



B. Integrated engineering layers

Toggle architectural, structural, electrical, plumbing, HVAC, fire safety, and other systems
independently or view them together to understand their spatial relationships.
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C. Click-to-access drawings and specifications

Select a room, wall, pipe, duct, electrical panel, or other component to open its associated
technical drawing, exact dimensions, specifications, material details, and other available
information.
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D. Cross-discipline coordination

Connect related components and drawings. For example, selecting a ceiling can reveal the
HVAC ducts, lighting, sprinklers, and other systems located above it. Where the underlying
models support it, the platform could also identify spatial conflicts.

E. Centralized revisions and as-built records

Maintain links to approved drawings, revision history, and actual installed conditions so users
can distinguish design information from verified as-built information.



5. Who would benefit from this solution?

Stakeholder

Real estate developers

Architects and design
consultants

Civil and MEP engineers

Construction contractors

Site engineers and
supervisors

Facility management
teams

Building owners and
property managers

Potential business benefit

Better visibility into the complete project and easier coordination
across teams.

Faster access to related drawings and clearer understanding of
cross-discipline dependencies.

Easier navigation between physical spaces, technical details,
and engineering systems.

Faster drawing retrieval, better coordination, and reduced risk of
rework caused by conflicting information.

Easier access to location-specific drawings and dimensions
while working on-site.

Faster identification of equipment, concealed services, and
maintenance information.

Better understanding of the building and improved access to
technical records.

6. Expected business value

The business case should be built around measurable improvements rather than the 3D
visualization alone.

e Reduced time spent searching for drawings: Users navigate directly from a building
component to the relevant technical information.



Reduced coordination effort: Related drawings and systems can be accessed together.
Lower risk of construction rework: Better visibility into design conflicts and drawing
revisions can help prevent avoidable errors.

e Improved productivity: Engineers spend less time searching and cross-referencing
documents.

e Faster maintenance and fault resolution: Technicians can locate relevant components
and supporting information more easily.

e Better knowledge retention: Building information remains accessible even when the
people who originally designed or constructed the building are no longer involved.

These are expected benefits, not guaranteed results. Their actual impact would need to be
measured through a pilot project.

7. What makes the idea technically interesting?

The concept is closely related to Building Information Modeling (BIM) and digital twins, so it is
important to recognize that 3D building models and linked engineering information already exist
in parts of the industry.

The potential opportunity is to make this information more unified, intuitive, accessible, and
practical for everyday users.

A successful platform would need to address several challenges:

Integrating information from different design tools and file formats.

Maintaining reliable links between 3D components and their detailed drawings.
Managing drawing revisions and ensuring users see the correct approved version.
Supporting projects where some information exists only in 2D CAD or PDF drawings.
Handling missing or inconsistent data.

Providing a simple interface for users who are not BIM specialists.

Keeping the model aligned with the actual building when construction changes occur.

A critical distinction is that a visual 3D model alone is not enough. The model must be
connected to accurate, structured, and maintained engineering information. Otherwise, it
becomes another visualization tool rather than a reliable source of building information.

8. Suggested MVP (Minimum Viable Product)

Rather than trying to support every building system from the beginning, the concept could be
validated with one building or one floor.

01



Import existing project information

Use available 2D drawings, PDFs, and/or existing BIM models for a selected floor or small
building.

02

Create the navigable 3D view

Allow users to select the building, floor, room, and major components.

03

Link components to technical drawings

Clicking a room, wall, or engineering component opens its associated drawing, dimensions, and
specifications.

04

Test with actual users

Ask site engineers, architects, and facility managers to complete common tasks using the
platform, then compare their time and error rates with the current process.

Potential MVP success metrics include:

Average time taken to find a relevant drawing.

Average time taken to retrieve a component's dimensions and specifications.
Number of manual steps needed to locate connected information.

Number of drawing inconsistencies or coordination issues detected.

User satisfaction and willingness to use or pay for the platform.
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