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Introduction: The Growing Complexity of Linear
Construction

Modern linear construction projects—including highways, railways, pipelines,
and utility networks—are becoming increasingly complex. With longer
distances, stricter regulations, tighter budgets, and more stakeholders
involved, traditional project management methods often fall short. Gantt
charts and static schedules fail to account for the spatial challenges of
linear projects, leading to inefficient workflows, scheduling conflicts, and
costly delays.

Trimble TILOS (Time Location Solution) is a purpose-built software platform
that transforms how infrastructure projects are planned, scheduled, and
executed. By integrating time-based scheduling with location-based
visualization, TILOS provides a dynamic, 4D approach to construction
management. This white paper explores how TILOS enables project teams
to overcome common challenges, optimize resource allocation, and deliver
projects more efficiently.

The Unique Challenges of Linear Construction Projects
Unlike vertical construction, linear projects present distinct obstacles that
require specialized planning tools:

1. Dynamic Work Zones & Moving Crews

Linear projects span vast distances, with multiple crews and equipment
operating simultaneously across different segments. Without precise
coordination, teams risk overlapping work, causing delays and safety
hazards. Traditional scheduling tools lack the spatial context needed to
prevent these conflicts.

2. Environmental & Regulatory Constraints

Projects often face restrictions such as protected land zones, seasonal work
bans, or noise ordinances. These constraints must be factored into
scheduling to avoid compliance issues and penalties.

3. Resource Allocation & Logistics

Managing labor, materials, and heavy equipment across long distances is a
logistical challenge. Poor planning can lead to idle machinery, rushed work,
or inefficient material deliveries—all of which drive up costs.

4. Stakeholder Communication & Reporting

With multiple contractors, government agencies, and community
stakeholders involved, maintaining transparency is critical. Traditional Gantt
charts are often too abstract for non-technical audiences, leading to
misunderstandings and disputes.
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How Trimble TILOS Transforms Linear Project Management

Trimble TILOS addresses these challenges through an innovative time-location
scheduling approach, combining Gantt charts with interactive distance-based
diagrames.

1. Visual Time-Distance Planning (4D Scheduling)

TILOS replaces static bar charts with an intuitive time-distance diagram, plotting

work activities along both a timeline and a geographic axis. This allows teams to:

+ See the entire project at a glance, identifying where and when work will occur.

- Detect scheduling conflicts before they happen (e.g, two crews assigned to the
same location).

+ Optimize sequencing by adjusting work zones dynamically.

2. Smarter Resource Management

TILOS enables precise tracking of:

Labor & Crews — Assign teams based on location and availability.

Equipment & Machinery — Prevent idle time by optimizing movement along the
route.

Materials & Deliveries — Schedule just-in-time deliveries to reduce storage costs.

3. Automated Clash Detection & Risk Mitigation
TILOS automatically flags:

Overlapping work zones

Resource shortages

Weather or regulatory delays

4. Seamless Integration with Industry Tools

+ TILOS works alongside existing software, including:

« Primavera P6 & Microsoft Project — Import/export schedules without data loss.
« AutoCAD & BIM Models — Sync with 3D designs for enhanced visualization.

+ GIS & Survey Data — Incorporate real-world terrain and constraints.

5. Enhanced Stakeholder Collaboration

« TILOS generates clear, visual reports that help:

« Clients understand progress without deciphering complex charts.
« Contractors coordinate more effectively.

« Regulators verify compliance with environmental and safety rules.



Key Benefits of Trimble TILOS for Linear Construction Projects
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Trimble TILOS (Time Location Solution) is a game-changer for infrastructure
projects, offering time and cost savings, risk reduction, and improved
collaboration. Below are the key benefits that make TILOS indispensable for
modern linear construction:
1. Enhanced Visualization with Time-Location Diagrams
+ See the Big Picture — Unlike traditional Gantt charts, TILOS combines time and
distance in a single view, making it easier to track progress along linear projects
like roads, rails, and pipelines.
« Identify Conflicts Early — Visualize overlapping work zones before they cause
delays, reducing costly rework.

+ Improve Decision-Making — Project managers can quickly adjust schedules

bbased on real-time spatial data.

2. Optimized Scheduling & Reduced Delays

« Dynamic Work Zone Planning — Assign crews and equipment efficiently across
different project segments to minimize downtime.

« Automated Clash Detection — TILOS flags scheduling conflicts (e.g, two teams
working in the same location), preventing disruptions.

« Adapt to Changes Faster — Easily modify schedules when weather, permits, or
resource shortages impact progress.

3. Cost Savings Through Efficient Resource Management

* Reduce Idle Time — Optimize equipment and labor deployment to avoid wasted
hours.

« Minimize Rework — Fewer scheduling errors mean fewer unexpected costs.
« Better Material Logistics — Plan deliveries just-in-time to cut storage expenses.

4. Seamless Integration with Industry-Standard Tools

- Works with Primavera P6 & Microsoft Project — Import/export schedules without
losing data.

« Syncs with AutoCAD & BIM — Enhance planning with 3D models for better
accuracy.

» GIS & Survey Data Compatibility — Incorporate real-world terrain and constraints.

5. Improved Stakeholder Communication & Compliance

+ Clear, Visual Reports — Clients, contractors, and regulators can easily understand
project status.

» Fewer Disputes — Transparent scheduling reduces misunderstandings and
change orders.

» Regulatory Compliance — Track and document progress to meet environmental
and safety requirements.

6. Proven ROI for Large-Scale Projects

+ 15-20% Faster Completion — Fewer delays mean projects finish ahead of
schedule.

» 10-15% Cost Reduction — Efficient resource use cuts unnecessary expenses.

+ Higher Profit Margins — Optimized workflows lead to better project outcomes.
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Trimble TILOS Key Modules

1. Time-Location Scheduling Module

Core Function: Visual project planning with integrated Gantt + distance-based diagrams
Key Features:

+ Drag-and-drop timeline editing with geographic context

« Automatic calculation of work front progressions

« Conflict detection between overlapping activities

- Terrain-aware scheduling (slopes, elevation changes)

Industry Use Case:
Highway contractors use this to plan paving operations while avoiding conflicts with bridge
construction teams working in parallel zones.

2. Resource Management Module

Core Function: Equipment, crew and material optimization
Key Features:

» Resource-loaded scheduling with capacity limits

« Movement simulation for heavy equipment

+ Productivity-based crew assignment

+ Material delivery tracking along linear path

3. 4D Integration Module

Core Function: BIM integration for spatial planning
Key Features:

« Import/export with Civil 3D and Revit

+ Clash detection between schedule and 3D model
« Progress visualization in geospatial context

+ Quantity-based scheduling

4. Progress Tracking Module

Core Function: Real-time performance monitoring
Key Features:

« Planned vs actual progress comparison

« Earned value analysis

« Delay impact simulation

+ Custom KPI dashboards

5. Reporting & Collaboration Module

Core Function: Stakeholder communication
Key Features:

« Automated PDF/Excel reports

« Interactive presentation views

« Markup and annotation tools

+ Cloud-based sharing options

6. Scenario Analysis Module

Core Function: What-if planning
Key Features:

« Alternative schedule comparison
« Weather delay simulations

+ Resource reallocation testing

* Risk impact modeling

7. Import/Export Module

Core Function: Data interoperability
Key Features:

« Primavera P6 two-way sync

+ Microsoft Project integration

+ XML/CSV data exchange

+ GIS format support



