
Six major benefits of  
pre-construction planning in 4D

http://www.bentley.com


2 of 10

Contents
3 Simplify your communication with 4D modeling
4 Win work in the bidding phase
5 Optimize the construction schedule visually
6 Visually align site plans, logistics, and equipment
7 Leverage model-based QTO
 8 Slice elements into constructible components

 9 Share 4D sequence to increase collaboration  
and mitigate risk

10 About SYNCHRO™

http://www.bentley.com


3 of 10

Simplify your 
communication  
with 4D modeling

In an industry where delays and budget overruns are all too 
common, the pre-construction phase plays a critical role in 
setting projects up for success.

Construction projects demand meticulous planning and 
coordination to be successfully executed. A well-executed 
pre-construction phase ensures that the project begins with 
clarity, confidence, and a shared vision. In this phase, planners 
are challenged with choosing the right technology and 
methodologies, defining work tasks, and estimating activity 
durations and resource requirements. 

4D modeling, the process of linking a 3D model with  
a project schedule, unlocks a new wave of possibilities and 

efficiencies to pre-construction planning, management, and 
collaboration. Unlike traditional Gantt charts—which are often 
time-consuming, rigid, and difficult to interpret—4D modeling 
brings schedules to life by a crucial layer to the model: time.

By visualizing each step of the construction sequence, 
teams can digitally rehearse the project, identify potential 
clashes, and optimize resource allocation. This not only 
simplifies communication and visibility across stakeholders  
and the project team but also drives better decision-making  
and alignment before construction actually begins.
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Solution
4D modeling enables teams to deliver highly detailed 
sequences that demonstrate an accurate timeline of a project 
through its various phases—a great way to help clients 
visualize and engage with project plans. Planners can also 
provide more accurate project estimates, construction safety 
plans, and project schedules.

Problem
To win tender bids, your team’s project pitch is everything. 
Demonstrating a clear execution within the project’s 
environment is crucial. The reality is that the teams that are 
still using paper or 2D drawings to validate project plans are 
falling behind and losing work to competitors.

Benefit
4D modeling ensures that planners can clearly communicate 
the project strategy, costs, and the sequence of works, 
reassuring clients through transparent and visual plans.  
This level of transparency and detail builds trust and 
confidence, helping teams win more projects.

Win work in the 
bidding phase

Benefit 1

Construction is competitive. Tendering for construction 
projects is costly, complex, and time consuming. By turning 
complex schedules into clear visual narratives, 4D modeling 
helps teams communicate their approach with confidence 
and clarity. 
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Solution
Leveraging 4D modeling allows teams to validate and 
optimize the project plan with stakeholders before work 
begins on site. Performing “what-if” scenarios helps reduce 
risk and delays by reviewing time-lapsed construction 
sequences. This replaces static Gantt charts with dynamic, 
visual planning.

Problem
Without a way to visually plan your project before 
construction begins, you increase the risk of rework, 
workspace and logistic clashes, and commercial claims  
or time extensions from subcontractors.

Benefit
A 4D view of your project reveals opportunities for 
improvement and highlights potential issues before they 
arise. This minimizes mistakes, reduces risk, and prevents 
workspace and logistics conflicts. Planners can also run 
baseline versus actual and test different scenarios to 
continually optimize the schedule.

Optimize the 
construction 
schedule visually

Benefit 2

Virtual construction management is key to executing the most 
efficient construction and avoiding or risks in the schedule 
and on site. 
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Solution
By adding the element of time—the project schedule—into a 
3D model, 4D modeling becomes a powerful tool for virtual 
risk analysis, offering deeper insight into site conditions and 
alignment with safety standards.

Problem
Gantt charts do not support planning for site access, logistics, 
equipment placement, or material storage. This leads to 
coordination challenges and safety risks.

Benefit
4D modeling empowers teams with visual representations 
linked to project sequencing and scheduling, enabling 
stakeholders to plan for safety considerations, get a better 
idea of where materials will be stored, and gain a clearer 
view of the entire construction framework. It aligns site plans, 
status information, and risk-mitigation strategies that lead to 
improved safety and construction management. 

Visually align site 
plans, logistics,  
and equipment

Benefit 3

Traditional Gantt charts are often difficult for teams to 
understand and interpret. 4D planning transforms complex 
schedules into clear, visual sequences that boost team 
engagement and serve as a consistent reference during 
progress and look-ahead meetings.

http://www.bentley.com


7 of 10

Solution
4D modeling enables model-based QTO, allowing you to  
split a model into manageable constructible components  
and automatically estimate labor and material requirements. 
This creates a more accurate representation of the 
construction process, as well as associated costs.  
This practice informs logistics and materials planning so  
that you do not end up with unnecessary stockpiles.

Problem
The traditional QTO process is manual, repetitive, time 
consuming, and often error prone. One small mistake can 
have cascading effects and can be the difference between 
winning and losing a bid and protecting profit margins.

Benefit
A faster QTO process means less time spent estimating 
projects, more accurate bids, more work won, and increased 
profits. It doesn’t just improve accuracy—it enhances 
collaboration across teams. Estimators, planners, and  
project managers can work from a shared source of truth,  
reducing miscommunication and rework. 

Leverage model-
based QTO

Benefit 4

A key part of pre-construction planning is accurately defining 
cost estimations for the project. 
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Solution
4D modeling enables teams to break projects into 
constructible components with auto-calculated quantities, 
which can then be used to build a construction schedule.  
For example, this would help a team better determine how 
many people are needed and when they are needed.

Problem
Traditional 3D models are often designed for visualization  
or design coordination, not for construction execution.  
This becomes especially problematic for linear projects,  
like freeway construction, where work packages aren’t 
broken down by components, making it difficult to accurately 
plan quantities and schedules.

Design models often lack the real-world insights needed 
for construction. While they serve design and visualization 
purposes, they don’t reflect the spatial constraints,  
site conditions, or sequencing requirements that  
construction teams face in the field. A schedule alone  
isn’t enough. Teams need models that connect time,  
space, and constructability.

Benefit
By breaking down your model into constructible components, 
you gain accurate quantities, enabling more precise activity 
durations and a clearer understanding of what resources 
are needed. This allows for more optimized planning and 
sequencing, resulting in improved efficiency and maximized 
project profitability.

Slice elements 
into constructible 
components

Benefit 5
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Solution
The 4D model transforms stakeholder communication 
and understanding by providing clear, visual reports and 
demonstrations of construction sequencing and project 
progress that all parties can easily understand. This shared 
understanding ensures stakeholders are aligned on project 
plans and expectations, reducing misunderstandings and 
enabling more informed decision-making.

Problem
Project updates and communications are often paper-based, 
use excel, or rely on back-and-forth emails between teams, 
leading to inaccurate data, poor decisions, and costly  
project delays.

4D modeling centers project teams around a single source 
of project truth. It connects all stakeholders, bridging 
the gap between field and office teams for more unified, 
collaborative, and seamless construction planning  
and execution.

Benefit
Everyone on the project can share and access data  
and information, increasing collaboration to mitigate  
risks and make more informed data-driven decisions.  
Visual communication enhances situational awareness,  
which improves every aspect of project delivery.

Share 4D sequence 
to increase 
collaboration and 
mitigate risk

Benefit 6
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SYNCHRO
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SYNCHRO is digital construction delivery software 
that provides advanced 4D planning, scheduling, and 
productivity tracking capabilities—connecting field to 
office—empowering teams to deliver projects with greater 
certainty and fewer risks. 

With SYNCHRO, teams can seamlessly visualize, optimize, 
and track construction projects in a digital environment.

Teams are able to:
•	 Gain better insights into project visibility
•	 Reduce project risks and costs
•	 Ensure stakeholder alignment
•	 Win more workLearn More

To successfully leverage 4D modeling to bid, plan, optimize, 
and execute construction projects, teams need to be 
empowered with the right digital solutions. 

See your project before you build it. Get started with 
SYNCHRO today.

http://www.Bentley.com/SYNCHRO
http://www.bentley.com
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