
 

White Paper: Leveraging LiDAR Scanning for Enhanced Construction Progress 
Documentation 

Introduction 

The construction industry operates on tight schedules and budgets, making efficient and 
accurate project management paramount. A critical component of successful project 
execution is comprehensive and timely progress documentation. Traditional methods, 
relying on manual measurements, 2D drawings, and photographic records, often lead to 
data gaps, time-consuming processes, and subjective assessments, ultimately 
contributing to delays, rework, cost overruns, and disputes. To overcome these 
challenges, the industry is rapidly adopting advanced technologies, with Light Detection 
and Ranging (LiDAR) scanning emerging as a transformative solution for construction 
progress monitoring and documentation. 

LiDAR scanning captures millions of precise 3D measurements of a physical space, 
creating a highly detailed representation known as a point cloud. By regularly deploying 
this technology throughout a project's lifecycle, stakeholders gain an objective, 
high-fidelity, and time-stamped digital record of the as-built condition at any given 
moment. This white paper explores the fundamental principles of using LiDAR for 
progress documentation, the technological advantages it offers over conventional 
techniques, its practical applications, and the considerations for effective implementation 
in modern construction projects. 

The Challenge of Traditional Progress Documentation 



Conventional methods for tracking construction progress are fraught with inefficiencies 
and limitations that impede accurate project control. 

●​ Manual Measurement & Subjectivity: Progress assessment often involves tape 
measures, levels, and manual checklists. This process is labor-intensive, slow, prone 
to human error, and can be seen as a low-priority leading to gaps in implementation 
and imprecise work products.  And due to the subjective nature of the current 
process, different site supervisors may interpret completion status differently.  

●​ Incomplete Data: Traditional photographs and videos provide a visual record but 
lack spatial context and quantifiable data. They capture a moment from a specific 
angle, often missing critical details or obscured areas, making it difficult to measure 
deviations or verify against the design model. 

●​ Time Delays: The time required to collect, process, and analyze manual 
documentation means that progress data is often days or even weeks old by the time 
it reaches project managers. This lag prevents timely corrective action, allowing the 
time and cost to correct mistakes to compound before they are addressed. 

●​ Lack of Integration: Traditional data is often disconnected from the Building 
Information Modeling (BIM) environment. This separation makes direct, objective 
comparison between the design intent and the physical reality a cumbersome, 
manual process. 

●​ Dispute Resolution: In the event of a contractual dispute or change order, 
subjective and incomplete documentation can make establishing facts difficult, 
leading to protracted and expensive arbitration. 

How LiDAR Scanning Works in Construction 

LiDAR technology uses a pulsed laser to measure distances to a target object. The 
principle is simple: a scanner emits a laser pulse and measures the time it takes for 
the pulse to return to the sensor (Time-of-Flight). Multiplying the time by the speed of 
light yields a highly accurate distance measurement. By rapidly repeating this 
process across a field of view and combining the distance data with the scanner’s 
angular position, the device generates a dense cloud of data points, the point cloud, 
each representing a specific X, Y, and Z coordinate in the physical space. This point 
cloud can be used as-is by site personnel with sufficient training and computer 
equipment but is typically converted to 2D CAD and/or 3D BIM models for 
comparison to the permitted plans and for coordination.  

For construction progress documentation, the process involves: 

1.​ Deployment: Portable or static laser scanners are deployed on-site, capturing the 
construction area. The speed of modern scanners allows for large areas to be 
captured quickly. 

2.​ Registration: Multiple scans taken from different positions must be aligned, or 
"registered," into a single, cohesive point cloud that represents the entire site or 
section of work. 



3.​ Data Processing & Comparison: The registered point cloud is then imported into 
specialized software. This is where the power of LiDAR for progress monitoring is 
realized. The as-built point cloud is directly overlaid onto the original BIM model or 
2D construction drawings. 

4.​ Progress Quantification: Software tools automatically compare the as-built (point 
cloud) to the as-designed (BIM model). This comparison highlights deviations, 
verifies component placement, and, most importantly, quantifies the volume of 
completed work (e.g., concrete poured, material installed, structural elements 
erected) by comparing the current scan to a previous scan or the design model. 

5.​ Deliverables: The final output is not just a visual record but a quantifiable progress 
report, often presented as heat maps showing deviations, color-coded progress 
maps, or volumetric calculations, all tied to the project schedule. 

Key Advantages of LiDAR Scanning 

The integration of LiDAR scanning into construction workflows delivers several distinct 
advantages that directly impact project quality and profitability. 

1. Unparalleled Accuracy and Objectivity 

LiDAR captures spatial data with millimeter-level accuracy. This objective, verifiable data 
eliminates guesswork and provides irrefutable evidence of a structure’s dimensions and 
location at any time. This precision is crucial for quality assurance, ensuring that work is 
installed correctly the first time, minimizing costly rework. 

2. Time Savings and Increased Frequency 

The speed of data capture, often measured in minutes per setup, significantly reduces 
the time spent on manual documentation. This efficiency allows project teams to conduct 
scans more frequently (daily or weekly), providing a near-real-time view of progress. 
Frequent updates enable project managers to catch errors or schedule slippages much 
earlier than with traditional methods. 

3. Comprehensive Digital Twins 

The result of repeated scanning is a series of "4D" digital twins (3D spatial data over a 
timeline, the 4th dimension). This digital archive is invaluable. It serves as a single 
source of truth for: 

●​ Future Renovations: Providing an accurate map of concealed utilities, conduit, and 
structural elements. 

●​ Insurance & Liability: Offering clear documentation of the condition of the site 
before and after specific events. 

●​ Facility Management: Creating a highly accurate foundation for the final asset 
management model. 



 
4. Direct BIM Integration and Model-Based Verification 

The most transformative benefit is the seamless comparison between the point cloud 
and the BIM model. Software can automatically identify and report: 

●​ Clash Detection: Highlighting areas where installed elements (as-built) deviate from 
their planned location (as-designed) and may clash with future installations. 

●​ Tolerance Checking: Automatically verifying that elements are installed within 
specified quality tolerances. 

●​ Progress Validation: Providing automated percentages of completion for model 
components, directly feeding into project scheduling software (like 4D planning). 

5. Improved Collaboration and Safety 

The 3D point cloud and derived models provide a clear, intuitive visual aid for remote 
team members and stakeholders. Instead of interpreting flat drawings, they can virtually 
"walk through" the site. Furthermore, the use of remote scanning equipment reduces the 
need for personnel to be in high-hazard areas for measurement, contributing to a safer 



work environment. 

 

Applications in Construction Progress Documentation 
 
The applications of LiDAR for progress monitoring span various phases and disciplines of a 
construction project: 
 
1. Verification of Subcontractor Work 

LiDAR provides a clear metric for approving payment applications. Project managers can 
use the objective data to confirm the volume and location of concrete poured, steel 
erected, or drywall installed, ensuring payments align precisely with completed work. 

 

2. Monitoring Earthwork and Volumes 

Before and after scans of excavation areas or material stockpiles allow for rapid and 
precise calculation of cut-and-fill volumes, essential for verifying quantities and ensuring 
site preparation accuracy. 

3. MEP (Mechanical, Electrical, Plumbing) Installation Check 

MEP systems are complex and often congested. Scanning ensures that hangers, ducts, 
pipes, and electrical trays are installed according to coordination drawings, preventing 
costly re-runs due to interferences. 



 

4. Verticality and Flatness Checks 

Using the point cloud, specialized software can quickly generate detailed reports on the 
flatness of floors, the verticality of walls and columns, and the levelness of concrete 
slabs, key quality control metrics that are difficult and slow to measure manually. 

5. Historical Documentation for Disputes 

The time-stamped series of point clouds creates an unassailable record of construction 
events. If a dispute arises over the cause or timing of a delay, the LiDAR documentation 
provides the verifiable sequence of events, protecting both the owner and the contractor. 

 

Implementation Considerations 

While the benefits are significant, successful integration of LiDAR requires careful planning: 

●​ Hardware Selection: Choosing the right scanner (handheld, tripod-based terrestrial, 
or drone-mounted) depends on the project size, required accuracy, and accessibility 
of the site. Terrestrial scanners offer the highest accuracy for interiors, while 
drone-based systems are excellent for rapid exterior and roof documentation. 

●​ Data Processing Workflow: The largest bottleneck in a LiDAR workflow is often the 
time taken for registration and processing the point cloud data. Investing in powerful 
computing hardware and specialized software, along with training personnel in 
efficient data management, is crucial. 

●​ BIM and Design Model Quality: The effectiveness of point cloud comparison relies 



heavily on the quality and accuracy of the original BIM model. A clean, well-detailed 
design model is essential for meaningful automated deviation analysis. 

●​ Coordination with Scheduling: The scanning process must be integrated directly 
into the project schedule. Scans should be timed to capture critical milestones or 
before elements are concealed by subsequent work, such as framing being covered 
by drywall. 

●​ Trained Personnel: Successful deployment requires personnel trained not just in 
operating the scanner, but also in civil engineering, surveying, and BIM principles to 
accurately interpret the data and integrate it into project control systems. 

Conclusion 
 
The evolution of construction from analog methods to digital workflows is accelerating, and 
LiDAR scanning is positioned at the forefront of this transformation. By providing objective, 
accurate, and comprehensive 3D documentation, it moves construction progress monitoring 
beyond subjective photographs and manual measurements. The technology empowers 
project teams with verifiable data for quality assurance, efficient clash detection, and 
streamlined payment validation.  
 
As hardware costs decrease and processing software becomes more automated and 
integrated with BIM platforms, LiDAR scanning will become a standard, indispensable tool 
for any construction project aiming for optimal efficiency, minimal rework, an 
d successful on-time delivery. Its adoption is not merely an upgrade to documentation; it is a 
fundamental shift toward an evidence-based, data-driven approach to construction 
management. 


