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MASS HAULAGE DIAGRAMS FOR EMBAN-
MENTS WORKS - TILOS 8

1.TILOS 8 - Project management software for
linear projects

TILOS is planning and scheduling software for any type
of linear project including roads, railways, tunnel, trans-
mission and pipeline projects. It was developed by the
German company Linear project GmbH and has been

available since 1999.

1.1 Time-distance diagrams - concept

Traditional planning systems display their results in bar
(Gantt) charts or network diagrams. Linear projects pres-
ent unique challenges because the crews and equip-
ment move along the construction site to perform their
work. Time-distance diagrams (also known as time loca-
tion diagrams, line of balance diagrams, march charts
or French diagrams) clearly communicate the scope by
showing the project details and the schedule in one
view.

Due to the lack of decent software tools, many plans
were drawn with software packages like CAD or Excel.
The major flaw being that as soon as changes occurred,
plans were constantly being amended as there was no
easier way to process the data visually. TILOS combines
both time and distance in one powerful project manage-
ment tool:

« Full CPM analysis. Display of critical path in Time-Dis-
tance diagram

« Full support of sub-projects. Bridges, pump stations or
other bar activities can be planned in a separate sub-
project and their major activities or milestones can be
linked to Time-Distance-Diagram.

« Full control over Quantities, work rates, resources and
costs connected to location information.

« Easy monitoring of the production line.

The key benefit of TILOS is the flow of visual data in terms
of time and place on one plan. CPM schedules and net-
work diagrams are more analytical, but they fail to pro-
vide a visual connection between the project plan and
the project itself.



The next version of Tilos — release 8 includes a new and in-

novative special function called Mass Haulage.
2.Mass Haulage diagrams in TILOS 8

Road and rail projects usually require the movement of
large quantities of earth in order to prepare the construc-
tion site area. This is subsequently one of the biggest cost
driven groups of activities in these types of projects. Earth-
work activities can be anywhere between 30%-80% of the
total project budget. Once you consider the equipment
and workforce needed to excavate, move, waste, compact
and/or test soil, crush rocks, costs add up quickly. For this
reason contractors and engineers rely on mass haul dia-
grams to reduce the guesswork involved in road grading
tasks, and to ensure everyone gets paid fairly for moving
soil.

The objective of the mass haul approach is to develop an
understanding of the mass balance (cut and fill quantities)
of material along a project ROW (right-of-way).

This paper describes a method to monitor, plan and control
soil movements on a sample road construction site using
the TILOS Mass Haulage functionality.

Let us consider the following list of cut and fill activities,
each with a quantity or earth to move.

] Gandy | Gyl Swides | Dndd | Oe | o deiaec) nd e Legn | gl i i i
CENOsR | bW (WaW | 4 Wi W | MM |
L Il L & - DI T [ ] ] P
LI CC 17 b md VIR 4B 4 LLLET ] A LEET
.I..'.ili'll-tli 1 & sy namn il LL-l " 0% 158 0 [ ]
L] i i b (VL 8 [ ] i LU T
| L= 11008 & mxn weun L] ELFh " L1+ [ ]
L_RCIeClH AL UL WHEH) | ) i 13 L] LUET
[ T L1- L) man wan ] ELFh " L1 A= [ ]
W #l=R B YR [ kLM L] LUC T
| LR I et yioey i i gt ] [T
W EC=H 71000 VIGHY | an) E) 5% 1 L] LUC: T
[ LEEY 18 FU T i ] [T
LACHEL 1. il L L i L] LG L
W tattah i wd Il | I i 0 ¥ Wil
LRIl (LI aEn e L] L L] HINERE b

Figure 1. Quantities for cut and fill works

Traditional planning software use Gantt Charts or Network
Diagrams, however, neither of these are able to show a
graphical link between the location where the work is per-
formed (the distance axis) and the time when it is executed
(the time axis).
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Figure 2. Gantt chart for cut and fill activities
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A Mass Diagram is a graphical representation of the cumu-
lative amount of earthwork moved along the center line
and distances over which the earth and materials are to be
transported.

It gives the contractors and inspectors the quantity of ma-
terial moved and how far it can be economically moved.
The average or free haul is calculated between 2 balance
points and for the entire project area.

Additionally it tells us which way to move and the quantity
to move.

Historically planners have used Microsoft Excel to give a
graphical impression of mass haul.

The inherent problem with this is that changes are very
hard to model and often require complete reworking of the
diagram.

Tilos solves this problem by combining all aspects of plan-
ning and mass haul in one piece of software so rather than
using Gantt chart software, separate resource and cost soft-
ware and Excel, all these requirements are met in one prod-
uct and as seen later can be combined in one view.

The diagram below maps the activities we saw earlier and
uses the locations to plot the movement of earthworks
through cut and fill.

m 1o o m Bl essy w8
fEFFEFEFEEFFFEFEFEFFFFFEFFEFEFEFFEFEFEEEEFFEFFEEERE| Sae: sa=.c &
sl

R
la]w
B

| —_— =)
‘ K

Figure 1. Quantities for cut and fill works

The diagram below is the time-distance chart display of the
cut and fill activities. Any change to these in terms of date
or progress will impact the rest of the schedule. Unlike a
Gantt chart the activities can be seen both in time and dis-
tance so any overlaps or clashes can be detected.

Again traditionally Excel or CAD software has been used for
this type of diagram, necessitating rework if changed and
the use of other software to provide a complete solution.
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Figure 4. Cut and fill activities in time-distance
chart

Tilos is very strong when it comes to reporting. Below we
can see a combination of progress entry and S-curves (for
planned versus actual comparison) in one view. Traditional
solutions require a combination of planning software and
Excel or Business Intelligence tools
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Figure 5. Cost histograms and progress S- Curve

For more
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Mass Haulage also requires labor, material and equipment
to be planned to calculate the optimal cost of the work.
Contractors also need to consider income and cash-flow.
Once the work is underway it needs to be compared with
the baseline to compare actual costs against the plan.

Using Tilos means we can do this in one piece of software
and not rely on several solutions to come up with the an-
swer.

The diagram below shows how material, equipment and
labor can be combined.
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Figure 6. Combined costs histograms and resource
bar chart

All of this can be included in one view in Tilos, meaning ev-
ery bit of information including the Mass Haul diagram and
Mass Haul Balance diagram. Uniquely these are all interac-
tive so any changes are immediately reflected in the rest of
the plan. For example the knock on effect of a shortage of
labor can be fed through to the impacts on time and cost.

www.tilos.org/tilos_en.html



