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Topcon - Who We Are

ÅTechnology-Driven 
Topcon

ÅHigh-Precision GPS

ÅAutomated Machine 
Control

ÅSoftware

ÅPrecision Agriculture 
Technology

ÅTelematics

ÅOptical Coherence 
Tomography

ÅLaser Photocoagulation



DynaRoad history

Å DynaRoad Ltd. was founded 2005 in Helsinki, Finland based on 

research and development since 1999

Å Acquired by Topcon in 2013

Å Specialized software for Heavy Construction

Å Almost all large civil contractors use DynaRoad in our strongest 

market areas in Sweden, Norway, Finland and Australia

Å Also used in USA, Canada, France



Henry Stenberg

ÅM. Sc. (Tech.) from Aalto University, Finland

ÅWorking with DynaRoad since 2009 

ÅConsulting heavy construction projects ranging from $5 

million to $300 million in the Nordic countries

ÅMoved to Livermore, California, in late 2014



DynaRoad Philosophy

ÅAll construction is location based

ÅPlan, schedule, and control based on locations

ÅAll construction is based on resources

ÅPlan, schedule, and control based on quantities, resources 

and production rates

ÅAll schedule deviations affect costs

ÅManage based on production factors

CONTROL SCHEDULEPLAN     



CONTROL SCHEDULEPLAN     

4 DynaRoad Plan ïcalculate mass balance and haul distances, 
evaluate costs of alternative designs

4 DynaRoad Schedule ïlocation and resource based scheduling, 
stand alone or based on mass haul plan, map-view for planning 
and simulation, export to Primavera P6 format

4 DynaRoad Control ïactual haul monitoring, forecast and control 
project execution 

DynaRoad modules



Your schedule automatically becomes a 

simulation of production



Å Visualize your schedule:

Red ςOpen for traffic

Pink ςPedestrian traffic

Blue ςUnder construction

Green ςFinished

Week 0

Project management for heavy 

construction



Å Visualize your schedule:

Red ςOpen for traffic

Pink ςPedestrian traffic

Blue ςUnder construction

Green ςFinished

Week 12

Project management for heavy 

construction



Å Visualize your schedule:

Red ςOpen for traffic

Pink ςPedestrian traffic

Blue ςUnder construction

Green ςFinished

Week 42

Project management for heavy 

construction



DynaRoadôsvalue to Estimators

ÅFast recognition of the essential

ÅVerified feasibility of the mass usage plan

ÅPrice the project right with reliable project data

ÅDesign-bid projects: 

ÅEvaluate and guide the design to achieve the most cost 

efficient construction



DynaRoadôsvalue to Project Managers

ÅGreater understanding of production through simulation, 

reduce risk

ÅEasy to communicate your ideas and plans with other 

parties

ÅFaster recognition of problems during construction, 

resulting in faster response and minimizing negative 

effects



DynaRoadôsvalue to Planners

ÅTime savings - planners can go through different 

planning scenarios in a fraction of the time

ÅAndrew McShane, a planner from Thiess in Australia, 

said he went through about five different approaches in 

the time it usually takes to do one



How to Get Started

1-2-3



1. Choose Template

ÅMaterial types

ÅResources (Contractors)

ÅProduction Rates (Contractors)

ÅBulking / shrinking factors

MAPEXCEL
DYNAROAD
TEMPLATE



Station EarthExc RockExc RockEmb EarthEmb Slopes Sub-base Base

bcm bcm ccm ccm ccm ccm ccm
540 656 499 238 53 66

560 407 422 158 47 57

580 321 350 130 47 57

600 243 140 97 47 57

620 163 110 44 47 57

640 57 34 75 47 57

660 32 6 46 47 57

680 65 6 46 47 57

700 87 46 98 49 47 57

720 57 98 133 56 47 57

740 76 142 11 55 47 57

760 66 123 1 50 47 57

780 87 234 1 43 47 57

800 151 212 2 47 47 57

820 118 311 21 39 47 57

840 135 109 97 47 57

860 193 95 44 47 57

880 118 81 50 47 57

900 135 23 43 47 57

920 342 49 47 57

940 456 17 47 57

960 193 13 47 57

2. Import Bill of Quantities

MAPEXCEL
DYNAROAD
TEMPLATE



Bill of Quantities for a Road



Bill of Quantities for a site project



Interface between Topconôs MAGNET Takeoff 

software & DynaRoad

Mass Haul 
Planning

MAGNET Office
Å Road Design
Å 3D Modelling
Å QtyTakeoffs

DynaRoad
ÅMass Haul Scheduling
Å Comparing Actual 

to planned



Communication between MAGNET Office 

Takeoff and Mass Haul

ÅMaterials, quantities and alignment coordinates are 

defined in Takeoff

ÅSeamlessly transfer those from Takeoff to Mass Haul 

module

ÅCreate a balanced mass usage plan in Mass Haul



3. Import Map

MAPEXCEL
DYNAROAD
TEMPLATE



DynaRoad Plan 

Å Fast project creation

Å Import masses automatically from the BoQ to all alignments

Å Automatic calculation of mass haul plan

Å Minimized haul distance and cost

Å Based on your own costs and suitable hauls

Å Effective use of materials

Å Optimize crushing & disposal

Å Evaluate different scenarios for cost and risk reduction



Mass Haul Plan ïSimple Example



Earthworks Cost Optimization

ÅLinear construction usually involves large earthworks 
operations

ÅEarthworks costs can easily be 30-50% of the total project costs

ÅEarthworks management and optimization are a key 

component to reducing cost overrun

ÅWhat's the  average cost to operate a 40 ton articulated 

truck?

$23,000 per month



26What is Earthworks Cost Optimization?

Earthworks cost = (hauled amount) x (hauled distance) x (times moved)

Välivarastointi

Cut

Haul distance

Material type
Location
Quantity

Fill

Material type
Location
Quantity



DynaRoad Schedule

Å Schedule the project

Å Plan in Gantt or Time-Location (time-chainage) diagram

Å Include all tasks (paving, telemetrics)

Å Automatic update of the mass haul plan

Å Easy update of plans when changes occur

Å Import updated Bill of Quantities to change task amounts/duration

Å Reschedule only tasks where needed, not everything

Å See the schedule on a map

Å Show active tasks, detours and phasing week by week



T
IM

E

LOCATION

1. Defined position for any moment in time
2. Production order (workflow)
3. Hauling distances and directions
4. Relocating resources
5. Production halts
6. Risk of overlapping tasks

1 1

Cut at 19+10 Fill at 29+40
Control Week

2 2

3

3

4 4

5

6



100 000

50 000 50 000



Scheduling on a Map



Key outputs include text reports on mass 

usage, haul distances, and costs



DynaRoad Control

Å Input of actual work progress

Å Add actual (as built) quantities to tasks and compare to plan

Å Forecast actual progress and amounts vs planned

Å Input either manually or through Sitelink3D

Å Visualize the work progress 

Å Up-to-date information on work per location

Å Time-Location chart shows the historical production rates

Å Map view shows the current situation

Å Remaining amounts & required production rates



Communication between DynaRoad and 

Sitelink3D Enterprise

ÅCompare your planned schedule to whatôs actually 

happening on the site

ÅFollow-up of actual hauls using HT-30 Haul Truck units 

on site

ÅTransfer data via Sitelink3D Enterprise server



Haul trucks connected to Sitelink3D 

Enterprise automatically report task progress 

to DynaRoad



Communication between DynaRoad

and Oracle Primavera P6

ÅExport Gantt CPM schedule from DynaRoad to 

Primavera XML format and bring it into P6 either as a 

new project or as part of an existing project.

ÅThis makes it faster to start the scheduling. Tasks are 

automatically created in DynaRoad based on quantities 

and a project template instead of having to manually 

enter each task in Primavera.



DynaRoad has export to P6 ï

there is no import

ÅPrimavera has no concept of location, thus missing the 

map view & location based planning.

ÅDynaRoad also uniquely links the mass haul plan to the 

schedule, so it makes sense to use DynaRoad even if 

the company has Primavera.

ÅIdeally DynaRoad is used to create the first version of 

the schedule, but if a schedule exists in P6, itôs fast 

enough to reproduce it in DynaRoad.



Projects

ÅRoads

ÅRailroads

ÅHarbors

ÅAirports

ÅIndustrial Areas

ÅMines

ÅResidential Areas



Case study ïRoad 76

Å New highway 

Å Rerouting traffic around Norrtälje, Sweden

Å Initial plan:
Å ~200 000 m3 rock cut, ~85 000 m3 earth cut

Å 4 bridges

Å 133 000 m3 rock surplus

Å Long and costly hauls of  surplus masses

Å Comparision of alternative options 
Å By using a location based model

Å Controlling actions
Å New noise banks

Å Masses for landscaping

Å Quality changes of structures

Å New tunnel (decrease 35,000 m3)

Å New parking area



Case study - Results

ÅReduced surplus masses

ÅLess hauls to disposal areas and better  mass utilization 

in the project

ÅShorter haul distances 

ÅImproved quality of design (better noise protection)

ÅĄ REDUCED COSTS

ÅĄTotal cost reduction roughly $ 1 million (3%)



Communication: Locate and Discuss Risk 

and Opportunity

ÅEasy to study the planned production on map

ÅHow different tasks affect each other

ÅIs it possible to haul from one area to another as 

planned?


