Mass Haul for the Masses: Civil 3D 2009

This paper focuses on creating a mass haul diagram Civil 3D 2009 volume reports. It is assumieal t
the reader is able to create corridor surfaces,ateesample lines and compute materials.

Introduction

Contrary to popular belief, dirt is not cheap. c®wyou consider the equipment and
workforce needed to excavate, move, waste, congraltor test soil, costs add up
quickly. For this reason contractors and engmeely on mass haul diagrams to reduce
the guesswork involved in road grading tasks, anehsure everyone gets paid fairly for
moving soil.

Consider the following example. The figure beldwws an idealized mass haul
diagram where the net volume at the last stati@etie. This diagram also assumes no
unsuitable materials are excavated from the $ietice how certain features of the mass
haul diagram line up with the profile. In this eathe free haul distance agreed upon by
the contractor is 200.” That means that excavatiatside of this range is a different pay
item from excavation inside the range.
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Terms to Know:

Balance Point— Anywhere the mass haul line crosses the 0 (zemulative volume
line on a mass haul diagram. This indicatesupab this station the cumulative cut and
fill volumes are equal.

Borrow — Fill material that was not initially excavatedr the project site.

Free Haul Distance— The distance the contractor has agreed to mantke without
additional fees.

Grade Point— Transition between cut and fill on a mass haagm. This point
coincides with a design profile intersecting thgimal ground profile. A “crest” on the
mass haul line indicates a transition from cuiltpand “sag” indicates a transition from
fill to cut.

Mass Haul Diagram- A graph of cumulative volume moved on a projesually a
roadway project) along its length. Station valaesalong the X-axis and cumulative
volume is on the Y-axis.

Over Haul Distance— Distances along the project that do not fath imtfree haul area.
Material in this area may be borrowed or wastetlig more economical for the
contractor.

Waste— Cut material that cannot be used on the prgjéet either because it is
unsuitable material or because it is outside o€a haul distance.
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Creating a Mass Haul Diagram

The first step in creating a mass haul diagrarm ompute average end area volumes
along the length of the project.

In Civil 3D you need to:
1. Make sure a Datum surface has been created fromcgoudor.
2. Create Sample Lines
3. Compute Materials

When you are ready to create a Mass Ha JERSEENN 2L e
Diagram, go td&Sections> Create Mass L5 Create Sample Lines..
Haul Diagram. ) Create Section View...

Create Multiple Section Views...
Next you will step through the Create Mas  cyisample Lines..
Haul Diagram Wizard Edit Sections...

{5] Compute Materials...
G— Create Mass Haul Diagram... )

Add Section View Labels 3
Add Tables »

Generate Volume Report...

Figure 2

In the first step of the wizard (Figure 3):
Select the Alignment
Select the Sample Line Group
Verify the view name (this is how it appears in $prector)
Add a description if you wish
Set the Mass Haul View Style

Click Next
. Create Mass Haul Diagram - General (==3a)
P General Select alignment:
“2 Enderis Park Circle A
Mass Haul Display
Pt Sample line group:
Balanding Options =5 Enderis Park Circle - Cross Sections -
Mass haul view nama:
<[Material Name(CP)]> (<[Next CounteniTP)]=) (3
Description:
Mass haul view style:
4 Mass Haul View Style
Mass haul view layer:
Mass-Haul
< Back [ Next = ‘ l Create Diagram ‘ l Cancel ‘ l Help ‘
Figure 3
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In the next step of the Wizard (Figure 4):
Set the Material list
Choose the material to display in the diagram
Set Mass Haul Line Style

Click Next
. Create Mass Haul Diagram - General (23]
General Material
e Material list:
ass Haul Display T
P Ontons [Material List - (1) -

Choose a material to display as mass haul line:

Total Volume -

i Amass haul line for this material already exists. You can
draw a copy of this line in a new mass haul view.

Balandng Options

Mass haul line

Mass haul line name:

ignment - (1)-Total Wolume (1) (ﬁ

Description:

Mass haul line style:
‘g Mass Haul Line - Grade Point -

Mass haul line layer:

@

l < Back ” Mext = ] [ Create Diagram ] l Cancel H Help

Figure 4

In the final step of the Wizard (Figure 5):
Set the free haul distance, if applicable to trequt
Add borrow pits or Dump sites as applicable toghmgect

Click Create Diagram
T Create Mass Haul Diagram - General (3]

General Free haul options

e Free haul distance
Options 350 000

J Balancing Options

! Amass haul line for this materal already exists. You can
draw a copy of this line in a new mass haul view.

Add/remove bomow pits and dump sites

[ AddBorowPit || AddDump Ste | [X]
Type Station Capacity
2+0397 {10000 Cu. Yd.
Borrow Pit | x| 4+3776 ‘T 410.00 Cu. ¥d.

Mext = [ Create Diagram ] ’ Cancel ][ Help

Figure 5
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Click in your drawing to locate the Mass Haul degt
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Figure 6

The “kinks” in Figure 6 are a result of the dumig €ind borrow pit added to this
example.

The hatched areas represent cuts or fills outditleedree haul distance.

In this example, the mass haul line ends above ZEnts represents an excess of
material at the end of the project.

To change the balancing options you
chose (such as free haul distance or
borrow pit locations), right-click on the
mass haul line itself and selédass
Haul Line Properties. The ;

information you can Change is in the \ Repeat EDITMASSHAULLINEPROPERTIES I
Balancing Options tab, similar to Tsolste Objects >
. Clipboard 3
Figure 5. °
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Properties... Ctrl+1
Quick Select...
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Figure 7
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Mass Haul Styles

There are two styles that control the look of tregtam:
Mass Haul Line Style
Mass Haul View Style

=\ Mass Haul Line
E| LE:J Mass Haul Line Styles
DV Mass Haul Line - Grade Point
= 5 Mass Haul View
E| ufj Mass Haul View Styles
87 Mass Haul View Style
B 7 Commands

Figure 8

In Settings, the Mass Haul Line Style controls salvaspects of the overall look of the
diagram.

% Mass Haul Line Style - Mass Haul Line - Grade Point In the Free Haul tab’ you can Choose
[information | Free el |Diplay |[Summary where the free haul distance is
Free haul aptions measured from.

Choose how you want to show free haul in graph:
(@ Measure from grade point

() Measure from balance point

Figure 9
formation "|Free Haul | Display ISummary " I n the DISp | ay tab , the
E’Pﬁf’“ | style control which
u o components are turned
omponent display: X
Component Type Visible Layer Color Linetype LT Scale  Linewei... 0 n O r Oﬁ: N Otl Ce th at
Mass Haul Line d Mass-Haul [ ByBlock 1.0000 0.30mm
Free Haul Line d Mass-Haul W vhite B:Block 1.0000 0,25 mm th € h atCh p atte s fo r
[Free Haul arcatiatch I Ll O meex 1o slzer | Free haul and Overhaul
Overhaul Area Hatch d Mass-Haul 131 ByBlock 1.0000 ByLayer
areas are at the bottom.
] 1 ¢
Component hatch display:
Component Type Pattern Angle Scale
Free Haul Area Hatch Em/ANSI31 1} 50.0000
Overhaul Area Hatch [ 50LID 1] 60,0000

Figure 10
The Mass Haul View Style controls the view itself.

Many of the options are similar to what you woulthfin a profile view style.
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Figure 11
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