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| Before you read the Quick Guide:

B Before you start

® This Quick Guide explains the procedures for using Smart Construction Simulation.

® For units of measurement, the International System of Units (SI) is used.
Explanation, numeral values, illustration, etc. are based on the information as of the
time the Quick Guide was prepared.

® If you have any questions or opinions, please contact Smart Construction Support
Center.

® Use the application after understanding the contract conditions, guarantees, and
responsibilities stated in the application software terms of service.

® Screen and display of the application may change when updated. If there are any
differences between what is written in this guide and the display on the application
screen, operate according to the application display.

B Trademark used in Quick Guide
® Smart Construction are trademarks or registered trademarks of Komatsu Ltd.

*In general, company names, product names, etc. written here are business names,
trademarks or registered trademarks of each company.
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1 Preparing a Soil Distribution

| Preparing to create a new

1.1.1 Creating a new jobsite (Jobsite Setting)

You cannot create a new jobsite directly from Smart Construction Simulation.
When creating a new jobsite, you need to create a new jobsite from Smart Construction
Portal jobsite list (registration of necessary information).

1. Log in Customer Portal before entering the “Site list”.

Application list Site list

Application list

2. Press the "New" button.

Application list m
Site list [ New |

3. Fill out the form completely, press the 1/2 “Register” button on the bottom, and press
the 2/2 “Register” button on the confirmation screen.

«Site list

New Confirm

A i @ /

:::::: O == Press the “Register” button
to complete the
registration.

oA |

mmmmmmm

4. The new site is registered in the "Site list".

Application list m
Site list [ New |

All v ‘ Q, Name of jobsite or place of 1 ‘ Search J

In process
lest- linp: N
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1.1.2 Converting a jobsite into a project with Smart Construction Simulation

Convert a jobsite created in the “Jobsite Setting” into a project in Smart Construction
Simulation.

Supplementary Explanation

If Smart Construction Simulation is not displayed on Portal, purchase a license referring
to this article or contact an agent staff in charge.

1 Press the “Smart Construction Simulation” icon after logging in Smart Construction
Portal. URL https://scportal.pf.smartconstruction.com/

Application list Site list

Application list

g Smart Construction Smart Construction =9 Smart Construction

2l Portal Dashboard K pointworks

I gglartggnstru::tion Smart Construction PRy Smart Construction

& Design kgl Quick3D & Simulation .
Iay Smart Construction
M= . -

Smart Constructi =
) f::{ onstruction r Smart Construction Igl Smart Construction SImUlatIUH
Fleet i Pilot

23N

@5MARTCU‘IbTF€U:T\D(\ 3DViewer i@;q EA20O7%9

2> s P} Smart Construction
(5] LANDLOG Viewer +Lfe Groupware

1. Select a registered project in “Jobsite Setting”.

Py Sinart Construction
~z I N
& Simulation

Last modified

Projects
10 Jun, 2022

4 SEPM
fest x Q

Last modified

16 Jan, 2023

Name Status

215PM
10 Jun, 2022
4:560M

Test20220412 In progress

16 Jan, 2023

Val_nagamin_Test1 N
3:15PM

In progress

5:090M

08 Feb, 2023
5:098M

0809_test In progress

08 Dec, 2022

20221110_test :
1:02PM

In progress

13 Dec, 2022
6:46PM

20221110_test( §) In progress

S EEEE NN NN NN NN NN NN EEEEEEEEEEEA
EEEEEEEEEEE NN EEEEEEEEEEEE

EEEEEEEEEER
Show more

Press “OK” when the confirmation screen appears.

Create project x

There is no project for this site, would you like to create it?
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https://support-faq.smartconstruction.com/hc/ja/articles/8137234707865
https://scportal.pf.smartconstruction.com/

2. Select a localization file of the jobsite to be created.

= [10-h31t-va. - ]
#EH FT
« @E. > 1.0-h31.

#* 7190 7 \

- £ MIHAMA2nd 20161111.gc3

P o s 59

E FE

= B
41m5
0422
2020

EFE

v £
1EOEE 1EOERZER 176 KB

3. Select the degree display and press “Create project”.

New project
Coordinate system
Select units to display when performing measurements.

Degrees (%) ~

4. Press “New simulation”, enter the name, and press “Add”.

Iy Smart Construction
= Simulation

Projects » Simulation~—2 77JLA_1106 N ew Si mu | atl on

Project up to date

Name

All simulations

Manage surfaces -  Compare simulations

New simulation

SMART CONSTRUCTION
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I 1.2 Registering Target Topography and Standard Topography

- 3D design data

- Point cloud data to be surveyed

Register all types of data like above from here. The assets will be used in the calculation
of soil volume described later.

1. Press “Site setup” > “Manage surfaces” > “Upload”.

Py Smart Construction Q Smart Construction Q Smart Construction
M simulation & Simulation H Simulation

Projects » VAL_TEST Projects > VAL_TEST Projects » VAL_TEST

Project up to date Project up to date Project up to date

Simulation Simulation

« Simulation ; < Site setup € Project surfaces

Test
Site setup > Manage surfaces >

Next steps Terrain
— Set starting topography Initial
— Set final topography

— Set site entrance

Attention

If shut down PC or close tabs while
uploading, the processing will end (abort).
You need to upload again.

Machine simulation

2. Press “Select file”, and upload the design data and survey data.

Import data la

Import data layer Import data Iayer

Surveys Design data

Importing files
Importing files

Asset type Design

Layer name
Advanced Settings

Ignore vertical offset .

Cancel Previous

— —
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3. Allocate the uploaded files to “Initial” and “Target”.
Please note that point cloud data and design data are not displayed if this operation

is not conducted.

Q Smart Construction
& Simulation
Projects 1 © Simulation surface
@ » Target
Simulation @ » Source
€ Site setup © » Building Design

Project up to date

Manage surfaces
Terrain
Initial
A v
Target

& xmixml

Offsite

Simulation schedule

Start date

2/10/2023 MW

Working Time

SMART CONSTRUCTION



I 1.3 Setting Construction Period, Working Time, and Holidays

1. Set the start date and end date, and press “Working time”.

Py Smart Construction
M Simulation

Projects > VAL_TEST 4 @ Simulation surface

@ » Target

- @ » Source
€ Site setup @ » Building Design

Manage surfaces
Terrain
Initial
A oo
Target

& xmixml

Simulation schedule

End date

Working Time:

&2

Camera 993503 m 300 m 22

2. In the “Normal hours”, register the basic information of the construction.

Days Off —| Attention

Days
Osu@vo @BTu @we @ Th
@Ff Osa

After setting, please press “Update
schedule™.
If you do not press, your changes will not

be saved.

Press “Update schedule" once.

So we go back to the Site setup.

If you continue to set it, again “Working time"
Press.

Day start Day end

07:00 O 1600

Break start Break end

11:00 ® 1200

Update schedule Cancel

3. Set up the holidays.

T

—| Attention

After setting, please press “Update

schedule".

01 Feb, 2023 If you do not press, your changes will not
be saved.

5 Press “Update schedule" once.

So we go back to the Site setup.

If you continue to set it, again “Working time"

Press.

February 2023

1

Update schedule Cancel

March 2023
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] 1.4 Setting the Entrance of the Jobsite

Set up the entrance of the jobsite. Regardless of whether or not there is outside export,
etc., you need to set at least one location.

1. Press “Offsite” > “Add”.

Simulation

€ Site setup

Projects
Project up to date

Simulation

€ Offsite

Manage surfaces

Terrain Site Entrances

Initial
a

Target

No entrances

2. Click an area where you want to set as the entrance and press “Save”.
Click within the design area.

Py Smart Construction
W Simulation

Projects

Project up to date

x New entrance

Change theé name as needed. |:I

P

Projects

Project up to date
Simulation
Offsite
Site Entrances

Add

Unnamed entrance

Projects

Project up to date

Simulation
Site setup

Manage surfaces

SMART CONSTRUCTION

Attention

Entrances and exits must be set within the
design area.

% Caution as it can also be selected outside
the design area
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I 1.5 Settings of the Construction Area [Settings for Automated Division]

® Use pp.10-11 and/or pp.12-13 (automated division -> manual) to set the way to
divide each construction area.

1. Press “Work areas”.
Cut areas and fill areas are automatically identified from the topography data before
construction and as-built final grade topography.

Projects > VAL_TEST

Project up to date

. Simulation
Test

Site setup

2. Press “Generate work area”.

Enter the target number of division of cut areas and fill areas respectively, and press
“Generate”.(*Since it is the target number, it may be divided into the number that is
more than what was specified, depending on the design date and current topography.)

Generate work areas

Cut areas Fill areas

5

Advanced Settings

Cancel

Generate work areas

Cut areas

H

Advanced Settings

SMART CONSTRUCTION 11



[Advanced Settings] Work areas Automatic Separation

(Optional Function)

If using Advanced Settings for Automatic Separation of work
areas, you can set up advanced split condition settings.

Generate work areas

Cut areas Fill areas

L 2 5 L

» Advanced Settings

Generate work areas
Cutareas
@
~ Advanced Settings
Wiesh spacing (m)

[

paration threshold (m' Vector factor

& (3) 500 [ ]

Tieight factor

° (5)

(1) Setting the mesh spacing

Specify mesh spacing for soil volume calculations.
In large construction sites, increasing the mesh
spacing speeds up the process by reducing the
number of soil distribution calculations.

(2) Tiny area threshold

Smaller areas below the specified threshold are
combined into the surrounding area.

(3) Separation threshold

without dividing below a specified threshold
It is recognized as the same area.

Example) If you set the threshold to 500m3.

Cut Area A Cut Area A-1
800m?3 800m3
Cut Area A cut Area A- The A-2 area
380 gea 380 e Fill Area
m m
. . » Between
Fill Area 100m Fill Area 100Mm3 As one area,
Cut Area A Cut Area A-3  DeCOME
300m3 300m? recognized

Cut Area A (1400m?3)

(4) Vector factor

As the coefficient is increased, the the tendency of
the mesh to affect the vector direction becomes
stronger.

(5) Height factor

Increase the factor to make the perimeter even.
It tends to divide more.

SMART CONSTRUCTION
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I 1.6 Setting the Construction Area [Manual Settings]

1. Press “Work areas”.
Cut areas and fill areas are automatically identified from the topography data before
construction and as-built final grade topography.

< Simulation
Test

Site setup

2.

If a minute area is generated, it can be merged into its neighboring area.

SMART CONSTRUCTION 13



3. A large area can be divided.

[Divide by line] [Divide by polygon]

¢ art point and end point,
¥Ss “Divide”.

Supplementary Explanation

It is recommended that minute areas are merged into an area with a certain soil volume.

Projects

Merge small areas

Work areas
Minimum area volume

cut@ Fill @

Net Import work areas from other simulation

419 B

3 2
121,555.32 m' 86,038.75 m Change threshold

Areas to be merged
1

i 0 St Stockples
Offsile - Reset

SMART CONSTRUCTION 14



I 1.7 Setting Outside Soil-Collecting Area and Soil-Discarding Area

If there is too much soil or it is in shortage:
Set a soil-collecting area and a soil-discarding area, because it is needed to discard the
soil outside the jobsite or transport the soil from outside.

1 Press “Offsite”.

& S‘Wm:;;mk“areas : Attention
“ About the Distance from the Entrance
) Later (on the construction machine simulation side),
) il the details
Net You can enter approximate distances.

121,555.32 m? 86,038.75 m?

05te Stockpiles
Offsite 13ite Entrances >

Structures >

2 Press “Add”.
Soil volume in excess within the jobsite or in shortage will be displayed.
In this case, soil volume that is in excess, 36,930 (m?) is displayed.

3 Enter the name of the soil-discarding area, soil volume to be discarded in that area,
and distance from the entrance, and press “Save”.
In this case, the plan shall be discarding 20,000 m? in the soil-discarding area A, and
the remaining soil in the soil-discarding area B.

4 Since the soil-discarding area B needs to be added, press “Add”.

5 Enter the name of the soil-discarding area and distance from the entrance, and press
“Save”. The soil volume, 36,930—20,000=16,930(m3) is automatically entered.

Py Smart Construction A PR Smart Construction Py Smart Construction Py Smart Construction
— <y A gin"'lmaurltaggzsnucmn ad simulation s Simulation &8 Simulation

Projects Projects Projects Projects
Projects >’

Project up to date Project up to date Project up to date. e P D

Simulation . Projectup to date % Edit stockpile « Offeit : | x New stockpile
€ Offsite f E Offsite pi

Site Entrances x New Stockpi le Name Site Entrances

Name
Jhnamed siodler Add

Volume (m*) Volume (m®)
Unnamed entrance1 : P

A Name

Unnamed entrance1 : Unnamed stockpile

Distance to entrance Unnamed entrance2 3 Distance to entrance
Unnamed entrance2
Volume (m®)

Unnamed entrancel Unnamed entrance1 m

35517
TG (R p—— m
Distance to entrance

Unnamed entrance1 5
Unnamed entrance2
Site Stockpiles

Cancel

Site Stockpiles

= 4

Unnamed stockpileA

No stockpiles

Attention

Projects

Projects
s teae After stockpile has been set, work
area settings may require stockpile

to be reconfigured.

Project up to date

- bimulation
< Ioffsite

Site Entrances

Net
121,555.32 m? 86,038.75 m?

i 1Site Stockpiles
Offsite 2Sie Entrances >

Structures >
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Function under development
(Trial version)

] 1.8 Setting Up the Operation Unit in Slope

This function (slope operation) is currently under development. There may be
malfunctions. Please keep it in mind.

If you want to create a simulation distinguishing the slope operation from soil-
distribution operation, a registration is required.

Without registration, the slope in each area will not be recognized as a slope and the
calculation of simple soil distribution will be conducted.

1 Press “Structures”.
2 Press “Slopes(Trial version)”.
» A “ . . ”»

Projects Projects

Project up to date

Slopes (Trial version) 2 -

Project up to date

Simulation

< Slopes (Trial version)

G | 3

Roads and barriers > pes

Offs phes
Structures 1 >

4 Specify the maximum and minimum degrees of the slope and the vertical direction
height, and press “Next”.
Slope that matches the search conditions will be colored.

5 Select the one for registering as the slope operation and press “Save”.
You can select the slope in the list on the left side of the screen or directly click the
slope.

ey Smart Construction Py Smart Construction
A : AL :
& Simulation & Simulation

Projects » VAL Projects > VA 0 -
el i ket A and B are entered as slope search conditions,

Project up to date Project up to date Target

x Add slope x Add slope respectively.

Enter grade Enter grade Search for a slope angle that fits the actual slope

Step 172 Step 112

QO selectareas @ selectareas angle and is slightly higher than the actual slope

Step 212 Step 212

Select all Deselect all
Minimum (°)

Maximum (°)
Maximum cut height (m) [{ 4

Maximum fill height (m) f| 4

s e Select the slope from the list or by

0514 mspan
10.25 m? area

_directly clicking the slope.

Dota attribution £ East North Camera 652335 m 10.0m o3

SMART CONSTRUCTION 16



6 Registration of the slope completed.
You can zoom in the display of the slope position or cancel the registration with the

“Delete” button.

Q Smart Construction
& Simulation

Projects > VAL_1 @ Simulation surface
Target
» Source

» Building Design

Project up to date

Simulation

€ Slopes (Trial version)

Add slope

v o 6.000m cutheight
~ 20.00-60.00 6.000 m fill height
548.516.- 553.210 m height
4,694 m span
92,00 m? area

504,928 - 505.561 m height
0.633 m span
7.00 m? area

498,094 - 500,885 m height
2451 mspan
42.75 m? area

536.848 - 543.231 m height
1.765 m span
58,00 m? area

531.456 - 537.222 m height
5.053 m span
4650 m? area

510,631 - 520.201 m height
0.473 mspan
620.00 m? area

512.700 - 516,017 m height
1.253 mspan
173.25 m? area

514,307 - 514.821 m height
0514 mspan
10.25 m* area

514,362 - 515.869 m height
0929 mspan
5450 m? area

v 20.00 - 60.00°

6.000 m cut height
.000 m fill height

Cut2 548,516 - 553.210 m height
Slope 4.694 m span

14072 92,00 m? area

Cut2 504,928 - 505.561 m height Fly to slope
Slope 0.633 m span

14073 7.00 m? area Delete

East73,787.341m North 143,523.974 m 2519713 m Camera 836.490 m

7 Press “<-” button to return to the previous screen.

Simulation
Slopes (Trial version)

Add slope

—| Attention I

If area splitting or merging is performed
after the slope has been set, unexpected
events may occur.

- The set slope area is not recognized
correctly.

Slope setting should be performed after
dividing the area.

—I Attention i

If area splitting or merging is performed
events may occur.
- Slope setting data is reset.

+ Empty slope data remains.

dividing the area.
f this event occurs, please delete the

data and then reconfigure the slope.

Simulation

€ Slopes (Trial version)

Add slope

6.000 m cut height
6.000 m fill height

6.000 m cut height
6000m fillheight B

60.00°

after the slope has been set, unexpected

Slope setting should be performed after

SMART CONSTRUCTION
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f

[Column] Tips for setting the slope search conditions x Add slope

Enter grade

For the slope search, specify the maximum and minimum
degrees of the slope [A] and the vertical direction height of the e
slope [B].

E Minimum (°)
i

If you want to register the slope of the hatched part as the im0
operation unit in the cut soil slope as below, you can conduct Bl
the search by, for example, entering the following: | aximum il height (m)

A Minimum (°)...20
Maximum (°)...40

B Maximum cut height (m)...11

*Maximum fill height is not related to the search of the cut soil
slope. You can search it without filling out.
*You can select more slopes by expanding the scope of search.

Enter the value that is larger
than the difference between
the minimum point and the
maximum point of the slope
you want to search.

Z11,100.00

Z 5.900.00

52m
\ 32° y

Height of the slope is 200 mm

Z 10,500.00

320 5 . 2 higher than the near side.

Z 5,500.00

Height of the slope is 200 mm

higher than the near side.

Z 700.00

End of the slope is 200 mm

i

higher than the near side.

\ Z 500.00
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] 1.9 Setting the Priority Route

Set it up in the case the route for soil movement has already been determined.
If you do not set it up, the minimum distance of soil travel route will be automatically
set, considering the grade.

1. Press “Roads and barriers”.
2. Press “Add road”.

Simulation

€ Structures

Simulation

€ Roads and barriers

Slopes (Trial version) A Add road W Add barrier

Roads and barriers 1 b
2

3. Draw a line while clicking inside the design area and fix the drawing with a right click.
4. Change the name as needed and press “Save”.
5. Draw another route, edit, and delete the same as needed.

ru

€ Roads and barriers

M Addroad @ Add barrier

From thetellipsis ofithe created route,
“Edits:and “Delete” are available.

SMART CONSTRUCTION 19



| 1.10 Setting up Barriers

Set them up if there are barriers in the jobsite.

1. Press “Roads and barriers”.
2. Press “Add barrier”.

Simulation

€ Structures Simulation ‘
Roads and barriers

Slopes (Trial version) #A Add road ¥ Add barrier

2

Roads and barriers 1 -

3. Draw a barrier inside the design area and fix the drawing with a right click.
4. Change the name as needed and press “Save”.
5. Draw another route, edit, and delete the same as needed.

PPy Smart Construction
& Simulation
Projects > VAL_TEST
Project up to date x b Target
» Source
x New barrier @ Building Design

N

Unnamed bamer

East73677.745m  North143573736m  Z489341m  Camera 950.128m 300m

PaY Smart Construction
M simulation

Projects » VAL_TEST

Project up to date.

Simulation
€ Roads and barriers

# Add road & Add barrier

i

From the ellipsis of the created route,

2Edit” andDelete” are available.
B

SMART CONSTRUCTION




I 1.11 (Optimized Soil Distribution Calculation Mode] Planning Soil Volume Distribution of Each Construction Area

® Conduct a soil volume distribution planning of each construction area in one of the
method among P21-P22, P25-P26, or P27.

® Process of slope operations registered on P16 will not be reflected, if optimized soil
distribution calculation mode is applied.

1. Press “Soil distribution”.
2. Press “Optimized”.

o Simulation
Test

Simulation

€ Soil distribution

Roads and barriers
Site setup

Work areas

Q Smart Construction
& Simulation

s > VAL_TEST

x Optimize

Routes

Slopewarning @ 7.97
°

g FillB

& 1097415 m®
[

Distances (m)

FillE

Alert mark means that you cannot set
the driving route within the grade you

Fill D

fllc | A

min | Avoms | Axen | 4 , specified. However, the operation can
= 4 = : : = be continued.

Unnamed stockpile

Calculate distributions Cancel

Q Smart Construction
& Simulation

Projects > VAL_TEST

Project up to dite

x Optimize

Distributions

. FillB
& 10974.15m*
Dot e

Recommended distribution volumes (m®) &

“Optimized soil distribution

- calculation” button automatically
calculates how much soil need to be
transported from the cut areas to the
fill areas respectively in order to realize
the most effective operation.

Fill €
AN

ts 2,063.11

Unnamed stockplle . ... o)
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1.11.1 Defining procedures for soil distribution

1. Click the table. After specifying all orders of soil distribution, press “Save”.

Q Smart Construction
& Simulation

Projects > Simulation¥—2177JLF_1106 4 @ Simulation surface

Project up to date = b Target
» Source

x Optimize @ » Building Design
@ Soil Columns \ [ 8
(v) Routes & 3
Step 172
@ Distributions 8.\ =
A

Step 2/2

Y ;
”“y;w"td Afu

Distributions

You-can also set up.the soil distribution automatically

{4

2 _from theleftiend by pressing the.”Select.all.button. . wm  ::
cutz=FlC sl Recommended distribution volumes (m3) ﬁ

Cut5—FillC 2,028.97 m? Cut2 Cut5 Cut4 Cut3 Cut11 Cut111

Cut4 — Fill D 9,688.52 m*

Cut111-FillC 16,188.04 m* il
D 9,688.52

As you click the table,
routes is displayed on the
s s screen each time and the
ol 1,541.75 0 2,057.59 6,231.84
topography changes.

Cut5— Fill A 27261 m? Fill ¢
¢ 4320381 202897 ) 16,188.04

Cut4 —FillA 4,495.17 m? FillA

Cut3—FillB 2,057.59 m*

anel

2. Click the time slider and move it to the right and left to check the change in
topography per procedure.

P} Smart Construction
& Simulation

Unnamed stockpi!g 36,767.51

Projects > Simulation¥—2177JLF_1106 4 @ Simulation surface
Project up to date R b Target

S » Source
Simulation

o = 2 > @ » Building Desit
€ Soil distribution .20 0

@ Soil Columns

Roads and barriers

Traversable terrain

Generate Plan

Add Optimize

cura—mD You can _change the construction order

9,688.52m*

2 erne by pressing 214 .

4320381 m*

cus—C * Itiis, not possible to change it after creating a

2,028.97 m*

111 e _process chart.

®

16,188.04 m*

Cut5—Fill A Botadit bt East73,794699m  North 143349307m  Z569.477m  Camera1,154.923 m 50.0m 52
27261 m* e Ll €y

» () speed @ 1x

Cut4 - FillA
4,495.17m*

Cut5—FillB ] > ats > cut111

N D N ==
Animation \ — —(__Ffinc )—{__Fic
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If you want to delete the procedures you defined, you need to perform either of delete
in order from the last procedure or batch delete from the selected procedure to the last
one.If you want to delete the procedures you defined, you need to perform either of
delete in order from the last procedure or batch delete from the selected procedure to

the last one.

Cut4 —FillC

12,737.61 m*

Edit

Animation Overview Download LandXML
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[Column] Tips for Volume Distribution Setting

After dividing one area into multiple areas in the height direction, the
construction sequence is set.

Example) Cut Area 1 is constructed first to any terrain, and after the completion of construction
for other areas.
To construct the remaining part of a cut area 1.
(Up to Clause 3, P21, “Optimize", see below after implementation)

Construct Area 1 (pink area)
until construction equipment
can enter Area 2 (yellow area).

Recommended distribution volumes (m3) &

Cut2 Cut1 Cut4 Cut3
72,0398 3429757 2,737 2,063

Fne 9,866.91 ( i )

EiC 952935 | 15519.62 | 12737.61

e | 23280 | Sebect Target i

,F,i" B 8,911.04 2,063.11
Projects > VAL TEST 974.15

Project

Unnamed s:g::!(pl!g 35,516.57

x Optimize

~

—— o ——

Cut1—FillC

Distributions

Cut 1 —Fill C

Attention

When setting any volume,

You can set a lot.

If set too many, an error occurs
Do not set it.

|‘

(5) Provides insight into volume combined
Press Save when set with terrain
Accurate planning is possible!

To set up a cover. plan for e#lier areas
Press Optimize
% Refer*fothe séction on optimizen
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I 1.12 [Manual settings] Planning Soil Volume Distribution of Each Construction Area

If you register the slope on P16, the slope operation is reflected through planning the
soil volume distribution in the manual mode.

1. Press “Soil distribution”.

2. Press “Add”.

o Simulation

Test

Site setup

Work areas

Soil distribution

Simulation

€ Soil distribution

Roads and barriers

Generate Plan

y

Opimize

3. Cut areas and fill areas are displayed. So, select the procedures as you like and press

“Save”.

Py Smart Construction
& Simulation

Projects > VAL_TEST

Project up to date

x New distribution

Cut®

Cut2
72,039.81 m®

Cut1
3429757 m*

Cut4
12,737.61m?

Cut3
2,063.11 m*

Volume

Quantity (m?)

Milestone

» Route Settings

3
Cancel

1]

Unnamed
stockpile
3551657 m*

Fill D
9,866.91 m*

Fill C
37,786.58 m*

Fill A
26,993.89 m*

FillB
10,974.15m?

© Simulation surface
@ » Target

2 » Source

@ » Building Design
2 Soil Columns

As you seleet a cut area or fillLarea, the
topography changes accordlngly and - the

If the slope operation is registered, you can set the proc
to'completion of the selected slope operation as the miilg
(If the soikvolume from the-cut areas/is sufficient)

Data attribution East73,731.191m North 143,491.776 m 2510472 m Camera 950.123 m 30.0m E :

—| Attention

Do not use the quantity slider if you When selecting an area, select from the
are registering slope work. List.
(The soil volume will be incorrect.) Select from 3D viewer
- The volume quantity bar value is incorrect.
If you want to break it up into multiple - Duplicate registrations may occur because
registrations, use the milestone. areas that have already been set up can also
be selected.

—| Attention

If you choose from the 3D viewer, please press
"Cancel" at the bottom left and select again.
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1.12.1 Defining procedures for soil distribution

1. Save all the soil distribution pairs through the operations on P25.

PPy Smart Construction
& Simulation

Projects > VAL_TEST < @ Simulation surface
Project up to date @ b Target
Source
x New distribution » Building Design
Soil Columns
cute Fil®

Cut2 Fill A
25,549.09 m* 25,549.09 m*

Volume

Quantity (m*)

Milestone

» Route Settings

East73,726.745m  North 143,613.146m  Z493870m  Camera950.131m

3. Click the time slider and move it to the right and left to check the change in
topography per procedure.

Pay Smart Construction
M Simulation

Projects > Simulation¢ =1 7JLAI_1106 4

€ Soil distribution

Roads and barriers

Traversable terrain

Generate Plan

Add Optimize
s '“I' | You- can  change the“ construction® erder by
4320081 m* 2 pressing IIT \L".

*¥t.is not possible to change it after creating
—a process chart.

» ) speed ® 1

Overview

If you want to delete the procedures you defined, you need to perform either of delete
in order from the last procedure or batch delete from the selected procedure to the last
one.If you want to delete the procedures you defined, you need to perform either of

delete in order from the last procedure or batch delete from the selected procedure to
the last one.

Cut2 —FillA Edit

25,549.09 m*
Delete

Animation Overview Download LandXML
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I 1.13 [Construction Order AI] Planning Soil Volume Distribution of Each Construction Area

This function is currently under development. Please understand that it may take
several days for calculation.

If you use this function, you can determine the construction order using AI-
optimized calculation.

1. Press “Soil distribution” > “Generate plan”.

i i Simulation
s o : € Soil distribution
Test
Roads and barriers 24R°_ﬂds >

Site setup

Work areas

Soil distribution

2. Setting screen opens. So, set up the parameters as needed, and press “Generate”.

Generate Plan 1. Indicators for determining construction order

Relocation penalty 1 Maximum slope (%) 3 mSmall
Small | Medium | Large _ The work quantity minimum (load carrying quantity
: X distance = minimum) is given priority from the

- ) First cut section work area to decide the next work area.
First location penalty (@@ 21

None v
Last relocation penalty @@ 2-2 @
mlarge

To determine a next work area by giving priority to
ease of movement from the work area.

Advanced Settings

Cancel Generate g
(* Reduce the amount of work as much as possible,

taking ease of movement into consideration. The
overall workload will be greater than "small.)

2. Setting the Construction Sequence
Taking Entrance Into Account

2-1

When ON is selected

Construction starts near the entrance.

2-2
When ON is selected
construction ends near the entrance.

3. Setting the maximum slope for Dump

Set allowable slope for running dumps

4. Setting Construction Start Locations

Construction starts from the designated area.
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[Advanced] Construction Order AI (Optional Function)

Using Advanced Settings in Construction Sequence Settings Using Al
You can set up detailed construction order settings.

= Advanced Settings

Algorithm

Heunistic

Block size

10x10 20x20 50x50 100x100 200x200

Boundary Priority (%) 7 Route Priority (%)

stop at saturation (| 11

Save path evaluation @ 3¢ Under development

Travel after slope treatment () Avoid slope treatment area )

Slope face range (m)

14

6. Setting Up Calculated Minimum Units

The larger the size, the faster the calculation is
completed. On the other hand, the difference in
elevation along the route also increases, making it
difficult to find the soil transport route.

7. Set Run Priority

The degree to which a notch is given priority when
searching a course

8. Set Run Priority

The degree to which the designated priority road is
used

9. Max Time

10. forced termination threshold

11. For ON, calculate until convergence
When OFF, calculation is performed up

to the number set by “10”

12. Setting the Slope Construction Order
When ON, the slope of the area where the soil
conveyance is completed is continuously
constructed

When OFF, slope construction is carried out at
appropriate timing until construction is completed

5. Setting AI Methods

Heuristic Recommended
(The other methods are currently used

for longer calculation time.)

W Heuristic

Calculate the work order with the least amount of
work based on the results of pre-computed
optimization allocation calculations.

m Heuristic + Annealing

Searches for the construction order with the least
amount of work, although it takes longer to
converge.

W Heuristic + PWUCT , PCBCUCT
Intermediate level between the above two

13. Setting the Dump Path for Slope Construction

When ON, the slope is not a dump track.
When OFF, the dump path is set regardless of the
slope.

14. Setting the Dump Path around the Slope

Set the distance from the slope where dump driving
is prohibited.
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Add the function of traveling area settings

If the area is further away from the source area, this function is not applicable.

By using this function, it is possible to set soil transport through a hypothetical
topography area, even if the design model is physically apart.

1. No route information is detected if soil distribution pair is created with two distant
topographies.

JOPTob 520230522 SIMU-418 4 | o mmmy
JOTTH NEFORETT » BEAR
AR
x TR RT DAFRL e
t+7 Btc
118,951.45 m* 40,511.83 m*

110 2+p

42863518 m* 30,471.63m*

*)s BtE

1,077,207.74 m* 298,540.96 m*

tt2 gtF

2,087.25 m* 45,545 41 m*

13 #tv

360,779.46 m* 874,931.62m*

2T

33375285 m®
= pl

e (m”)
428635

- L~ DR
HRES O
VSRS
BSGEIL— hEE%k
23

G

Y (ME%)1,869450m X (ME%)-135536360m  Z176.666 m
FIXSHIE 2.020.875 m

2. Create a travelable area with polygon to detect a route to a remote topography, and
press “Save”.
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3. If you create a soil distribution pair with two distant topographies, a route that passes
over the travelable area will be detected.

JO T > 20230522 SIMU-418 4

JOZx U MIRHFORETT

x B RFDAERk

L7

118,951.45 m*

10

42863518 m*

360,779.46 m*

14

2302.41 m*
428635

» JL—hOFE

AEEE O

SEEEek

EEERL— MRk

f= 1,441.905 m

A% A 3189 9 X = 7 )

Y (ME%)1,908880m X (ME%)-136737.549m  Z161.887m
FIASHIE 2,020.875m

Clicking in the created polygon enables “Start drawing here”, “Edit”, and “Delete”.

[XStart drawing here
& Edit

| PEES

x4
14,183.69 m?
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2 Planning Operation Process

I 2.1 Setting Up Construction Machine Formation

2.1.1 Setting up construction machines and dump trucks to be

used for transporting soil
1. Press “Machines”.
2. Press “Soil distribution”.

Simulation

Simulation : € Machines
Test Default

&«

st

Cut slope
Work areas

Fill slope
Sail distnbution
Extra

Machines Add v

3. Press “Add”.
4. Select the shovel you want to use for excavating and loading operations from the
“Shovel” tab, and press “Add”.

e Add machine X
Name  Soil distribution

Shovel Bulldozer Road roller Wheel loader Dump truck

BUCKET capacity: 1.umJ3 / Venicie weignt: 25T

3 ¥ Delete Machine allocation

Bucket capacity: 1.4m3 / Vehicle weight: 35t

Bucket capacity: 1.9m3 / Vehicle weight: 45t

PC35MR

PC40MR

PC55MR

5. Enter the number of machines you want to use in “Excavate and load” section.
You need to add machines and dump trucks until all the requirement boxes are
checked. In this case, the box of “Excavate” is checked. Therefore, you need to check
the remaining “Transport”, “Spread” and “Compact”.

=§,ﬂ Bucket capacity: 1.9m3 / Vehicle weight: 45t 2 | Bucket capacity: 1.9m3 / Vehicle weight: 45t

_—

—s 2 Machines total 5
If you \_Nant to dI_VIde the [4] Excavate (@ Excavateand load @
excavation machine and
loading machine, add Excavate and transport @D 0 Load @D
another shovel and

Contractor excavate and load @ 0 Scatter

allocate “excavating”
operation and “loading” Spread 0 Spread and compact
operation to each.

Compact

Requirements Excavate — Transport — Spread — Compact
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6. Press “Add”.
7. From the “Bulldozer” tab, select the bulldozers you want to use for spreading or
compacting operation, and press “Add”.

D Add machine x
Name Sail distribution

Shovel Bulldozer Road roller Wheel loader Dump truck

Vehicle weight: 30t / Blade width: 3715mm

+ Add | 6W Delete Machine allocation
Vehicle weight: 40t / Blade width: 4060mm

Vehicle weight: 70t / Blade width: 4§75mm

Vehicle weight: 100t / Blade width: §265mm

8. Enter the number of machines you want to use in the “Scatter, spread, and compact”
section.
In this case, the boxes of “Spread” and “Compact” are checked. Therefore, you need
to check the remaining “Transport”.

n:E-F] Bucket capacity: 1.9m3 / Vehicle weight: 45t 2 ﬂ[‘i Vehicle weight: 50t / Blade width: 4300mm
&% 1 Machines total

‘%. Vehicle weight: 50t / Blade width: 4300mm 1
0 Excavate @D Excavate and transport @

Excavate, transport, spread, and

S Transport

Spread 0 Spread and compact

Compact Scatter, spread, and compact

Contractor scatter, spread, and Contractor spread and compact

compact

0

Requirements Excavate — Transport Spread Compact

9. Press “Add”.
10. Select the dump truck you want to use for transporting operation from the “Dump
truck” tab, and press “Add”.

T Add machine X
Name Soil distnbution

Shovel Bulldozer Road roller Wheel loader Dump truck

+ Add | 9W Delete Machine allocation
Load capacity: 2t

Load capacity: 4t

Load capacity: 20t

Load capacity: 36.5t
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11. Enter the number of machines you want to use in “Transport” section.
All the requirements are met.
12. Press “Save”.

oav]

Bucket capacity: 1.9m3 / Vehicle weight: 45t 2 ﬂ Load capacity: 40t
070" 3 Machines total

.%‘L Vehicle weight: 50t / Blade width: 4300mm 1

ﬁ Load capacity: 40t 3 1 1

Requirements Excavate Transport Spread Compact

2.1.2 Setting up machines for cutting slope operation

1. Press “Cut slope”.
2. Press “Add”.
3. Select the machines you want to use for cutting slope operations and press “Add”.

Simulatinn. Name Cut slope Add machine
€ Machines

Shovel Bulldozer

Default
Bucket capacity: 0.65m3 / Vehicle weight: 18t

Soil distribution 3 D1 212 =
Bucket capacity: 0.8m3 / Vehicle weight: 20t

Cut slope Bucket capacity: 1.0m3 / Vehicle weight: 25t

Fill slope Bucket capacity: 1.4mg / Vehicle weight: 35t

Bucket capacity: 1.9m§ / Vehicle weight: 45t

4. Enter the number of machines you want to use in the “Slope” section.
Requirements are met.
5. Press “Save”.

E%ﬂ Bucket capacity: 1.0m3 / Vehicle weight: 25t 2 g Bucket capacity: 1.0m3 / Vehicle weight: 25t

= 4
L m—

2 Machines total

5 cancel Requirements Slope
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2.1.3 Setting up machines for filling slope operation

—

Press “Fill slope”.
Press “Add”.
3. Select the machines you want to use for filling slope operations and press “Add”.

N

Smularen, Name Fill slope Add machine
€ Machines

Shovel Bulldozer

Default
Bucket capacity: 0.65m3 / Vehicle weight: 18t

Soil distribution 3 Sy =12 =
Bucket capacity: 0.8m3 / Vehicle weight: 20t

Cut slope =12 = Bucket capacity: 1.0m3 / Vehicle weight: 25t

Bucket capacity: 1.4mg / Vehicle weight: 35t
Fill slope 1 4 > pacity 9

Bucket capacity: 1.9mg / Vehicle weight: 45t

4. Enter the number of machines you want to use in the “Slope” section.
Requirements are met.
5. Press “Save”.

E%,ﬂ Bucket capacity: 1.0m3 / Vehicle weight: 25t 2 1 Bucket capacity: 1.0m3 / Vehicle weight: 25t
e~ 2 Machines total

5 Cancel Requirements Slope
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] Estimate in a simplified way

2.2.1 Calculating from Amount of Work per Day

1. Press “Schedule”.
Press “Estimate schedule”.
3. Press “Average daily work”.

. . Simulation
« Simulation o I : Estimate schedule ~

Test

N

Site setup Machine simulation P

Work areas Estimate schedule « + Custom task Average daily work | 3

2

Soil distribution b Selected task Machine capacity

¥ Animation
Machines

» Progress

Schedule

4. Enter the expected soil volume per day in the “Average daily volume (m3)” section.

5. Enter the expected dimensions of slope to be formed per day in the “Average daily
area (m2)” section.

Press “Update schedule”.

Estimate schedule

Average daily volume (m®)

[ 4

Average daily area (m?)

s
6

Cancel Update schedule

7. Process chart will be created automatically.

- 01 Mar, 2023 01 Apr, 2023 01 May, 2023 01 Jun, 2023 01 Jul, 2023 01 Aug, 2023

Cut 1 = Fill D
Cut1—FillC
Cut1—FillB
Cut2—FillC
Cut2 —FillA
Cut 2 — Unnamed...
Cutd —Fill C

Cut3 —FillB

Fill D Slope 14145

Fill D Slope 14144
Fill D Slope 14146
Fill D Slope 14143

> Earliest start date
Fill D Slope 14141
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.2.2 Calculating from construction machine operation capacity

1. Press “Schedule”.
2. Press “Estimate schedule”.
3. Press “Machine capacity”.

. . Simulation
< Simulation : I : Estimate schedule »

Test

Site setup Machine simulation P

Work areas Estimate schedule v + Custom task Ave rage daily work

et 2
Soil distribution Selected task Machine capacity K]

Animation

Machines
Progress

Schedule

4. Press “Update schedule” when confirmation screen appears.

Estimate schedule X

Generate a new schedule based on machine capacity?

4
Cancel Update schedule

5. Process chart will be created automatically.

- 12 Feb, 2023 19 Feb, 2023 26 Feb, 2023 05 Mar, 2023 12 M: 023 19 Mar, 2023 26 Mar, 2023 02 Apr, 2023 09 Apr, 2023 16 Apr, 2023 23 Apr, 2023

Cut 1 —Fill D

Cut1—FillC
Cut1—FillB
Cut2 —FillC
Cut2 —FillA
Cut 2 — Unnamed...
Cut4 —FillC

Cut3—FillB

Fill D Slope 14145

Fill D Slope 14144
Fill D Slope 14146
Fill D Slope 14143

> Earliest start date
Fill D Slope 14141
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Add construction machine formation / correct process

® Use this function to consider a parallel operation and reconsider the operation
interval in order to review the processes.
(*Those settings allow you to examine the construction with multiple teams.)

1. Press “Machine”.
2. Press “Add” to set the construction machine to be used.

Simulation x Edit soil distribution machine group

< Machines e

Simulation

€ Machines

Default Default

Soil distribution M3 B =2 S Soll distributi
01l distribution

cutsioe = Set up the construction machine.
Fill slope =2 S (For settings, refer to' 21T .)

Cut slope

Fill slope

Extra
Extra

Add -

Add

Soil distribution

Cut slope Select_ Soil distribution

Fill slope

3. Press “Custom task” to display the process chart.

4. Select the operation you want to review (i.e. operation to be conducted by a
construction group set in the above procedure) from the “Process” bar.

5. Selected task. Press the “Edit” button.

Q Smart Construction
& Simulation

Projects 5 4 @ Simulation surface

Project up to date @ » Target

» Source
simulation

s » Building Design
€ Schedule : ) 82
@ Soil Columns

Estimate schedule = + Custom task

A
v Selected task # Edit

Cut111-FillC
Soil distribu

26 Jan, 2024
after task: Cut S
use rrm(hm:s:r ? ut il ata attri & East 73,772.675m North 143,358.024 m Z558.597 m Camera 1,007.794 m 30.0m
-
Duration 16 Days 1.50fhours 01 Dec, 2023 01 Jan, 2024 01 Feb, 2024 01 Mar, 2024 01 Apr, 2024 01 May, 2024
129.50 hours [ 1 L L L 1 1

cut4—rilp | (D
Cut2—FillC

7 P Cut5—Fill C 4 ]
» Animation N |
P i

W Delete

o biogeess Cut5—FillA

Click the-ban you want to adjust.

Cut5 - FillB
Cut3 - FllB
Cut11 —FillB

Cut 2 — Unnamed...

I Earliest start date
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6. Set up the timing for starting the task and construction machine formation group to
be allocated.

x Edit Task

You can edit the previous operation.

Name
Cut1—FillB

—— P If you want to perform it after the existing task:

—= Select “Corresponding task”.

N » If you want to perform it without being bound by the
existing task:

Use simulation start

You can edit the takeover construction machine formation.
Hacinesrese If you reuse the construction machine from the task that was
allocated previously, select “Corresponding task”.

If you want to set up the additional construction machine
group that has not been allocated, select “Do not reuse the
construction machine”.

Duration

3 Days 327! hours

Save Cancel

7. Set up a construction machine group.
x Edit Task

Name
Cut1—FillB

Earliest start date
8/8/2022|

Use simulation start

Start after task

Cut1—FillC

Reuse machines from task

Do not reuse machines

Machine group

Soil distribution
Durzxion

3 Days 3.27!

Cancel
8. Process chart is output.

01 Mar, 2023 01 Apr, 2023

Cut1—FillD
Cut1—FillC
Cut1—FillB
Cut2 —FillC
Cut2 —Fill A
Cut 2 — Unnamed...

cuta —FillC am

Cut3 —FllB

Eiliting is also possible by dragging the “Process” b.ar.
Fill D Slope 14144 (*§oves are only possible within the area where the

Fill D Slope 14146 dependency relationship of tasks allows them.)
Fill D Slope 14143 0

Fill D Slope 14145

> Earliest start date
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Add optional task

® Use it when you want to optionally incorporate processes from other construction
tvpes into the schedule.

1. Press “Custom task”.

2. Set the timing for starting the task and operation.
3. Press “Save”.

x Add custom task ] ] ]
You can arbitrarily edit the task name.

Ui d task . . .
—— You can edit the previous operation.

Earliest start date

11/8/2023 P If you want to perform it after the existing task:

Use Sriatonstart Select “Corresponding task”.

P If you want to perform it without being bound by

Start after task the existing task:

None Select “None” -> Set up the earliest date of starting
S the operation.

1 . Days 0 You can edit the work hours of the task.

Save Cancel
Set work hours in days and per 0.5 hours.

4. The created optional task is added to the process chart.

01 Dec, 2023 01 Jan, 2024 01 Feb, 2024 01 Mar, 2024 01 Apr, 2024 01 May, 2024

Cut4 —Fill D
Cut2—FillC
Cut5—FillC
Cut111-FillC

Cut5—FillA

Cut4—Fill A [ ]

Cut 5 —Fill B [ ]

Cut 3 —Fill B [

=% As with the normal task, editing is po%

dragging the "Process" bar. > Earliest start date
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Process chart output

The created process chart can be exported as a csv file, Excel file, or LandXML file.

1. Press the ellipsis on the right side of the “Process chart (construction plan)”.
2. Select the file type you want to output.
3. It is automatically downloaded.

*LandXML outputs the LandXML at the position where the timeline bar is located.

Q Smart Construction
& Simulation

Projects > Simulation¥ — 1 77JLF_1106 4

Project u

€ Schedule

Export tasks as CSV

Export tasks as Excel
Estimate schedule v + Custom task Download LandXML
» Selected task

* Animation

» Progress

am 100m ; &3

Cutd —F
Cut2 —Fil
Cut5 —Fill C
Cut111-FillC |
Cut 5 - Fi
Cut 4 — Fi
Cut5 — Fil ]
Cut3 —Fill B |

LandXML is output at the e
Cut 2 —» Unnamed. 4—

position where the timeline
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Calculation of appropriate number of construction machines

® By using this function, you can calculate the optimum number of construction
machines for the delivery date.
It is also displayed on the graph, allowing you to change the conditions and
easily recalculate it.

B When defining the number of construction machines from the costs and construction
period calculated by setting the number of machines in the manual mode and the number
of machines in the semi-automatic mode

—

. In [Edit conditions for Optimization of Machine allocation], select [Allocation(role)] for
the type of appropriate vehicle distribution.
2. Press [Add] on the construction machine, select the construction machine you want

to set its role in the [Select machine] dialog, and press [Add].
Edit conditions for Optimization of Machine allocation

1
Allocation type O Full allocation (model and role)

Add machine X

Shovel Bulldozer Road roller Wheel loader Dump truck

Machines W Delete

Bucket capacity: 1.4m3 / Vehicle weight: 35t

Bucket capacity: 1.9m3 / Vehicle weight: 45t

PC35MR

PC40MR

PC55MR

neaan

“é“ﬂ Bucket capacity: 1.9m3 / Vehicle weight: 45t 2 aar] Bucket capacity: 1.9m3 / Vehicle weight: 45t
e 2 Machines total

If you want to divide the 0 Excavate @D Excavate and load @D
excavation machine and Excavate and transport @D

loading machine, add i D
another shovel and
allocate “excavating”
operation and “loading”
operation to each. Compact

Contractor excavate and load @D Scatter

Spread Spread and compact

Requirements Excavate — Transport — Spread — Compact
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4. Press [Add] on the construction machine, select the construction machine you want
to set its role in the machine selection dialog, and press [Add].

x

X Edit conditions for Optimization of Machine allocation Add machine

Allocation type Allocation (role) O Full allocation (model and role) Shovel Bulldozer Road roller Wheel loader Dump truck

T e G SR
Machines W Delete

Vehicle weight: 22t / Blade width: 3415mm
Vehicle weight: 30t / Blade width: 3715mm
Vehicle weight: 40t / Blade width: 4060mm
Vehicle weight: 50t / Blade width: 4300mm

Vehicle weight: 70t / Blade width: 4

5. Enter the number of machines you want to use in the “Scatter, spread, and compact”
section.
In this case, the boxes of “Spread” and “Compact” are checked. Therefore, you need
to check the remaining “Transport”.

Requirements Excavate Spread Compact

6. Press [Add] on the construction machine, select the construction machine you want
to set its role in the construction [Select machine] dialog, and press [Add].

Edit conditions for Optimization of Machine allocation e e .

Allocation type Allocation (rele) (O Full allocation (model and role)

Machines + Add W Delete

Shovel Bulldozer Road roller Wheel loader Dump truck

Load capacity: 2t
Load capacity: 4t
Load capacity: 20t

Load capacity: 36.5t

Load capacity: 40t
Cancel + Add

7. Enter the number of machines you want to use in “Transport” section.
All the requirements are met.

7 Bucket capacity: 1.9m3 / Vehicle weight: 45t q Load capacity: 40t
070" 3 Machines total

Lg  vehicle weight: 50t / Blade width: 4300mm 1
Transport

ﬁ Load capacity: 40t
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8. Set up the condition for calculating the number of machines [Custom period].
9. Set the condition for calculating the number of machines [All soil distribution].
10. Set the condition for calculating the number of machines [All soil volume of target
soil distribution].
11. Press [Calculate].

Machines W Delete

2= - Bucket capacity: 1.9m3 / Vehicle weight: 45t 2 - Load capacity: 40t
070" 3 Machines total

%. Vehicle weight: 50t / Blade width: 4300mm 1
3 Transport

ﬁ Load capacity: 40t 3

Requirements Excavate Transport Spread Compact
Q Simulation schedule Custom period

Start date End date
11/8/2023 11/8/2033
Target soil distribution All soil distribution O Custom soil distribution

Start End

Average route length Average route length of target soil distributions (O Custom average route length

All soil volume of target soil distribution (O Custom soil volume of target soil distribution

L J m?

Target soil volume

Calculate Cancel

12. With [Enter number of machines in the manual mode] and [Number of machines
calculated according to the conditions], the costs/construction period are calculated
and a graph is displayed.

Click the graph to switch the display.
13. Press [Apply selected result], and the number of machines of the selected data is

set in the machine group.
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B When calculating the number of construction machines by simply selecting the
construction model and role, and setting the calculation conditions, without entering the
number of machines per model/role

1. Select [Full allocation (model and role)] for the type of appropriate vehicle
distribution in [Edit conditions for Optimization of Machine allocation].

2. On the construction machine, press [Select machine], check the box on the
construction machine you want to set its role from the [Select construction
machine] dialog, and press [Save]. *Save when all construction models are
selected, not for each construction machine tab.

X Edit conditions for Optimization of Machine allocation 1

Select machines

Allocation type QO Allocation (role) Full allocation (model and role) Shovel = Bulldozer | Roadroller | Wheelloader | Dump truck
Machines Select machines Bucket capacity: 0.11m3 / Vehicle weight: 3t 20

C] Bucket capacity: 0.14m3 / Vehicle weight: 4t 20
C] Bucket capacity: 0.22m3 / Vehicle weight: 6t 20
C] Bucket capacity: 0.28m3 / Vehicle weight: 8t 20

Bucket capacity: 0.45m3 / Vehicle weight: 12t 20

3. Check the box on [Excavate and load] of the excavator.
4. Check the box on [Scatter, spread, and compact] of the bulldozer.

5. If you check the box on [Transport] of the dump truck, all the requirements are
met.

o2 shovel 1 Roles total | Shovel

—_—
=" 1 Roles total

&ﬁ. Bulldozer 1 Roles total
D Excavate @D Excavate and load @D

ﬁ Dump truck 1 Roles total
D Excavate and transport (@D C] Load @M

() contractor excavate and load @D () scatter

D Spread C] Spread and compact

C] Compact

Requirements Excavate Transport Spread Compact
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. Set up the condition for calculating the number of machines [Custom period].

. Set the condition for calculating the number of machines [All soil distribution].

. Set up the condition for calculating the number of machines [All soil volume of
target soil distribution].

. Press [Calculate].

Machines Select machines

&7 shovel 1 Roles total Shovel
= aa]
=} 1 Roles total

é"{ Bulldozer 1 Roles total
D Excavate @D Excavate and load @

ﬁ Dump truck 1 Roles total
[:] Excavate and transport @D D Load @D
[:] Contractor excavate and load @D D Scatter

D Spread D Spread and compact

D Compact

quirements Excavate Transport Spread Compact
Period Q Simulation schedule Custom period

Start date End date

11/8/2023 B 11/8/2033

Target soil distribution All soil distribution (O Custom soil distribution
Start End

Average route length Average route length of target soil distributions (O Custom average route length

Target soil volume All soil volume of target soil distribution (O Custom soil volume of target soil distribution

o m?
9 ICaIcuIateI Cancel

10. With [the number of machines calculated according to the conditions], the

costs/construction period are calculated and displayed on a graph.
11. Press [Apply selected result]. The number of machines of the selected data is set in
the machine aroup.

THE"AEIBE"df machines is calculated
based on the conditions, and a graph on
the™ ¢ost/period calculated with ~the weese  suta

b
¥26,000,000 08 Nov, 2023 08 Nov, 2033

numbhek of mdchines is displayed. P

08 Nov, 2023 19 Jun, 2024
¥22,000,000
Target soil distribution  Start End
¥20,000,000 | Cut4 —FillD Cut2 — Unnamed
stockpile
¥18,000,000 |
Average route length 304.27m (Custom average route length)
- ¥16,000,000- Target soil volume 122,476 m® (Total volume: 122,476 m3)
3

¥14,000,000 Cost ¥29,092,700

¥12,000,000 Machines Bucket capacity: 1.9m3 / Vehicle weight: 45t

=>* 1 Machines total
¥10,000,000 Excavate and load : 1

¥8,000,000 Vehicle weight: 50t / Blade width: 4300mm
&% 1 Machines total
¥6,000,000 Scatter, spread, and compact 1

¥4,000,000 Load capacity: 40t
1 Machines total
¥2,000,000- Transport : 1

W Deleteall W Delete selected data Apply selected result
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Press [Delete all] or [Delete selected data] to delete the calculation results.

X Machine allocation cost chart
Click the graph to switch the display.
Details.] of | the selected graph are Tvee Manse!
digpl)av d n the right Side. Target period Start date End date

¥24,000,000 Actual period Start date End date
08 Nov, 2023 23 Feb, 2024
¥22,000,000

Target soil distribution  Start End
¥20,000,000 Cut4 —Fill D Cut 2 — Unnamed

stockpile

¥18,000,000
Average route length 304.27m (Custom average route length)

D [TUR I Target soil volume 122,476 m® (Total volume: 122,476 m?)

¥14,000,000 Cost ¥29,000,400

¥12,000,000 Machines > Bucket capacity: 1.9m3 / Vehicle weight: 45t
2 Machines total

¥10,000,000 Excavate and load : 2

¥8,000,000 Vehicle weight: 50t / Blade width: 4300mm
1 Machines total
¥6,000,000 Scatter, spread, and compact : 1

¥4,000,000 Load capacity: 40t
3 Machines total

¥2,000,000 Transport: 3

W Delete all W Delete selected data Apply selected result

® The calculated vehicle distribution data is not automatically deleted.
By calculating under various conditions, you can draw up an optimum construction
plan.
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I 2.3 Taking over operation procedures and construction machine formation to construction machine simulation

1. Press “Schedule”.
2. Press “Estimate schedule”.
3. Press “Machine simulation”.

- . Simulation .
« Simulation : | € schedule i Estimate schedule =

Test

Site setup Machine simulation » |3
Work areas Estimate schedule « 2+ Custom task Ave ragE daily wnrk

Soil distribution » Selected task Machine capacity

Machines » Animation

» Progress
Schedule

4. Press “Submit data”.

Select one of them and press “Start”.

It brings you to the machine simulation. A new plan is automatically added and linked
with the data.

Y1

Send data to machine simulation

& Submit data
This will send the data to the SC machine simulation app.

After the data has been sent, the SC machine simulation app will open up so
you can edit the project.

After processing, data can be loaded from the SC machine simulation app via
Estimates the 'Estimate Schedule' button.

Submit new data
O Submit current schedule

Cancel

. RBZAIHN - 2022 10 03

Emeao aswm " 2022 10 27

—[ function description ]

“Submit new data”
— Used to coordinate work schedules created from Average daily work and
machine capacity.

“Submit current schedule”
— Used when edit a task in the process chart
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(Reference) Relationship between soil distribution simulation and machine simulation

Soil simulation construction machine simulation
Federate Data gz

4 Pan3 (OB

Data connectivity

¢
4
.
e

 /

Features

_ Features
Reflect Creation Data

Calculation with ideal machine (work) resources Machine operation can be simulated in detail.
(Based on each condition, it is possible to examine)

“~7 When to use??

+ When determining the machine organization in consideration of carrying-in and carrying-out outside the field

+ When reflecting various conditions related to machine operation
(single-sided traffic, road surface conditions, temporary mud storage site, traffic lights etc.)

+ When you want to check the operation status of multiple machines
(retention of dump, etc.)

B Linkage with data

\

construction machine simulation

Based on a single soil simulation,
the construction machine simulation can
compare multiple plans.

—| Attention

From Soil Simulation Side 3
when transferring data to the \ /
construction machine simulation side
We have verified the consistency of both
basic data.
If the data is inconsistent, an error is
printed.
(When Machine Information File, etc., is
Changed on Only One Side)

must match the information on both
sides.)
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3 Simulating Operation Plans of Construction Machine and Dump Truck

I 3.1 Explanation of Construction Machine Operation Simulation Home Screen

B C DEFGUHI
EfESimulation¥ =2 7JLH

07/10/2023 ~ 11/01/2023

o 2 ] :
i 731 1 Vo EEL— (IBESOH)

= - Y 2 i
Satellite PR v y S Batafl ction of reused construction equipmeyft

(B

o000 OGOO

Click the i
&y = task name. =SERLTINTETPIPE! o]
A" e (I
Dump truck ¢ sl U1 L
Driving route A R Sl | e (165 00

Amount

®© # O B

©

MRRIOJI o
. ) -

60,000 m3

f
' S . . | transport
i ~ | A T ation
; K

\ ¢ 3 Limited
TERADOMARITO. | 9,999 m3
SE \ \ volume
S50 37 6

Construction
# : advanced settings
y P ERADOMARISH o ) 3 ; \ : 5 g-iy WIndOW

(®)

EX)L—t (18/EBOS) - Round E#)L— | (9M8/EBOF) Cutting field

[ Number of connections:2

% Round trip Move in

Path
- Soil »

1 | Cutting field Work
efficienc

y
Wiork efficiency

100 b & Share and process soil

Narrow Road Natural ground
244 im

“ Onsite
Soil to be loaded
Road Fit

Upper | 300

limit
2 | Occurrence position

Narrow Road *ﬁﬁ Bucket capacity: 0.8m3 /
& Venhicle weight: 20t

Driving route advanced
settings window

1 Worker BgAAL—4a—

Input soil

(A) Loading/unloading area
Advanced settings window

(%)

1. If you select each icon after executing a simulation calculation, the screen switches
to the one that shows the results of the process, machine operating rate, costs, etc.
2. Name of the plan that is being loaded is displayed.
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3. A. Run calculation: To execute a simulation calculation after completing each setting.
B. Save: To save under the current plan name.
C. Save as: To change the plan name and save the copy.
D. Auto setting: Recommended number of machines can be set by selecting the
construction period and machine.
E. Summary: Basic work capacity of each work machine can be checked.
F. Basic Info: To check the basic information of each construction machine such as
coefficient that serves as the ground for calculation.
G. Plans: To display a list of saved plans.
H. To confirm the current account and change the language.
I[. To show or hide the construction advanced settings window
4. Costs and ending date of construction are displayed after executing the simulation
calculation.
5. Driving route, loading area, and unloading area markers of each step set in the
previous section are displayed.
The current total number of construction machines is displayed.
Perform advanced settings and changes of construction procedures, driving route,
loading/unloading area.
You can switch it by clicking the target on the map.

N
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B Introduction of machine simulation functions (details of section 3

on the previous page)

*Detailed functions are introduced.

A B C DE F G HI
E#@Simulation¥ =2 7JLH ‘ﬁ iT ‘T‘ ‘ ‘T E‘ ‘E 75‘ ‘ ‘i‘ ‘E‘

07/10/2023 ~ 11/01/2023

== 06/13/2024 14:15:15 2 o & #
9 L 71 3 11,1,2023 Do i > Vv EEL- (HESOH)

Satellite 3 . v 5 3 4 4 Batch reflection of reused construction equipment

(3

o000 [

Start
conditio | Date
)

St Mon, Jul 10 2023 [a}

date

H M
ot 07 : 00

started

®© B ©

o, 16 : 00

loading

©

Amount
of 60,000 | m3

& )| P 3 & = STk HEOME . transport
et i i o ation

\ ¥ E i & Limited
TERADOMARITO \ i d volume | 9:999 m3
5 557

Break time

11 : 00 ~ 12 : 00

Add Runway

® Add Custom task
Keyboard shortcuts | Map data 82024 Imagery &

Recommended number of vehicles set

Dump Truck @ Load capacity: 10t

" Bucket capadity: 0.11m3 / Vehicle weight: 3t
Excavating and loading excavator . pacity e 3

Spreading and compaction E Vehicle weight: 4t / Blade width: 2560mm
bulldozer

Soll L

;’;:z:‘“k & Use construction period @ Enter earthwork period

442 pay

Number calculation Set to all runways

[What you can do]
- Calculation of the recommended number of machines based on the construction period
*Type of machine must be specified.
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» E. “Working capacity of selected machine” function

=z Calculation results

Per-day work abillty 161.70
(m3/Day}

One round trip time (h)

Loading capacity (m3) = Dus

&

[What you can do]
Calculation results (ground) of each construction machine can be checked, and the basic
data tables used can also be checked.

» F. “Basic data” function

Hydraulic Excavator

csvimporvesport | [

Daily Monthly Initial

N Fuel
ame Rental Fee Rental Fee uel economy introduction fee

ICT equipment Bucket capacity Excavation time Swing time Loading time Dumping time
Bucket capacity: 0.11m3 / Veh 5,490 120,780 | Jpy 37 vh 0 JPY Unavailable 0.11 m3 2 sec
Bucket capacity: 0.14m3 / Veh 6,830 150,260 | JpY 5 [] JPY Unavailable 0.14 m3 sec
Bucket capacity: 0.22m3 / Veh 8,740 192,280 | JpY 49 0 Y Unavailable 0.22 m3 sec
Bucket capacity: 0.28m3 / Veh 7,030 154,660 | JpY 72 JPY (VL EVETIETI 0.28 m3 sec
Bucket capacity: 0.45m3 / Veh 10,000 220,000 | JPY 12 JPY Unavailable 0.45 m3 sec
Bucket capacity: 0.50m3 / Veh 12,000 264,000 | JpY 15.1 JPY Unavailable 0.65 m3 sec
Bucket capacity: 0.65m3 / Veh 12,000 264,000 | JpY 16.6 Y Unavailable 0.65 m3 sec
Bucket capacity: 0.8m3 / Vehic 17,400 382,800 | Jpy 215 JPY [VLEVETIETY X m3 sec
Bucket capacity: 1.0m3 / Vehic 18,300 402,600 | JpY 219 JPY Unavailable m3 sec

Bucket capacity: 1.4m3 / Vehic 26,700 587,400 | JpY 322 JPY Unavailable . m3 sec

Bucket capacity: 1.9m3 / Vehic 40,300 886,600 | JpY 473 Y Unavailable . m3 sec

PC35MR 5,490 120,780 | JpY 37 Unavailable L m3 sec

PCA0MR 6,830 150,260 | JpY 5 Unavailable L m3 sec

[What you can do]

You can check and change the basic data of each construction machine such as coefficient
that serves as the ground for calculation.

You can customize it depending on the jobsite and each company.

*By utilizing the “Save” ->"CSV import/export” function in the upper right, the created
basic data tables can be used even in other Simulation sites.
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[Reference] When data is linked from the

ERYTE Machine* *

¥ The data on the soil distribution
* simulation side is already linked.

Driving route
information

Since the data is already linked to the simulation side, you can
set up constraints, edit the route, and review the number of
construction machines based on the linked data.

» Recommended procedures
(0) Save a plan: Create a plan by “Save as”.
(1) Set a soil-discarding area
(See procedures in 3.5.1.)
(2) Calculation execution
(See procedures in 3.5.2.)
(3) Confirmation of results
(See procedures in 3.6.)
(4) Setting of constraints and conditions
(See procedures from 3.2. through 3.5.)
(5) Confirmation of results
(6) Transfer to soil distribution simulation
(See procedures in 3.7.)

—| Attention I

Please save the plan before performing calculation.
Plan 1 should not have completed the calculation run.

If Plan 1 is running, errors may occur when
coordinating with the Soil Distribution Simulation.
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I 3.2 Changing the start date and procedures of operation

At the right end of the screen, information window of each step set in the soil distribution
calculation in the previous section is displayed.
Information window of the next step can be checked in the vertical scroll operation.

1. Color can be changed in each step (editing operations such as correction of driving
route becomes easier).

2. Change the start date of construction.

3. Fill in if there is a limit in the soil volume to be transported per day.

4. Enter the conditions for starting the step (order in the initial state is that set by the
soil distribution calculation).

(([;%fi?lcjilitstsr?;tl:rt}gi\ 4 If the order of ) If construction by
calculation) construction is changed another formation is
1. [step Al e || 1. [Step A N, carried out at the
: wa ) Rt a .
same time

2. Btep B %%?Sé'c; 2. ten C %ﬁ\ﬁsznd H P ey Stepﬁﬁiﬁgﬁaﬁ
\‘ U@fEFi;fStepA Eﬁ&gg —ah
I ™ 2. S AP

€ Soil distribution

Roads and barriers

kpile = Fill A-1

& Bauch reflection of reused construction equipment

Start
conditio | Date
n

52t |Mon, Feb 132023

Getstarted H M
07 : 00

End of

loading | 16 |:| 00

Amount of

transportati | 9,610
on

Limited
volume

9,999

chine | Unnamed stockpile — Fill A-1
reuse

2000 Dinterval @ ontheday | 1

v thenextday 0

SMART CONSTRUCTION

If you change the break times, please
also change the break times in the soil
distribution simulation to ensure no
discrepancies.
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I Check the construction machine formation and reset it.

3.3.1 Settings for construction machines in cut areas

1. Construction machine type set in the previous step is displayed by clicking the marker.
If there is no display of construction machine or you want to add one, click the
construction machine icon and select the roles of the construction machine and
operation again.

2. If the construction machine in the loading area is managed by other company, check
the box of it.

If you check the box, it is excluded from the costs to be posted.

3. Select the soil property that is similar to that of the jobsite.

Coefficient used for calculation changes (it can be changed from the “Soil property”
tab of the “Basic data” button on the home screen).

4. Make adjustments if the normal operational efficiency cannot be secured due to the
jobsite environment, etc.

5. Soil volume to be left in the step due to the construction reason can be set.
Remaining soil volume is handled together in the next step.

Settings for construction machines in the loading area

HE)— (BRSO H) Cutting field
Number of connections:2

©

v,

2

Mowve in

Soil ®

Work
efficienc

y

R
{1/

\1‘5} " Share and process soil

®© B O

Natural ground

©;

Soil to be loaded

Upper 300

limit

TERAOOMATTI A SRS M

€. . )
IERADOM_ARIS;H' fOZONE

_ If marker overlaps,
"ﬂ:f Bucket capacit... 1 units .‘ﬁ Bucket capacity: 0.8m3/
&

Bucket capacity: 0.171m3 / Vehicle weight: 3t 4 A -
Bucket capacity: 0.14m3 / Vehicle weight: 4t set them up while slightly moving each Vehicle weight: 20t
Bucket capacity: 0.22m3 / Vehicle weight: 6t
Bucket capacity: 0.28m3 / Vehicle weight: 8t of them.
Bucket capacity: 0.45m3 / Vehicle weight: 12t
Bucket capacity: 0.50m3 / Vehicle weight: 14t e e L e e e Gt T e
Bucket capacity: 0.65m3 / Vehicle weight: 18t =
Bucket capacity: 0.8m3 / Vehicle weight: 20t ..‘ﬂ_i Bucket capacit... 1 Worker BEgARL—9—
Bucket capacity: 1.0m3 / Vehicle weight: 25t &
Bucket capacity: 1.4m3 / Vehicle weight: 35t
Eg;l;i; ;apacwty. 1.9m3 / Vehicle weight: 45t Excavate and load Input soil

@ Pciomr cut

PC55MR Loading

HINCHO,  Sstn PC38UU Excavate and load
PC58UU Excavation transportation (loading and waiting soil available)
PC78 Excavation transportation (no loading and standby soil available) Natural grou nd

PC128 Excavate and load (outside company)
PC160

PC170

Excavate a

Soik oy be oaded
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Settings for construction machines in the fill area

1 Construction machine type set in the previous step is displayed by clicking the marker.
If there is no display of construction machine or you want to add one, click the
construction machine icon and select the roles of the construction machine and

operation again.

A F\II\ng

771

Satellite

EE!O

::Lss’

Abe Llumber &y
RIERHAASE

Kitsudenii (@) % ¢

® B O

o

=P

Spreading

e 3 ommu,j,g?iﬁ,ﬁ ltsuwa Iqara?m Carpentry.
S 1 (#5) E+ETE

Vehicle weight... 1 units

Vehicle weight: 4t / Blade width: 2560mm

Vehicle weight: 8t / Blade width: 3200mm

Vehicle weight: 10t / Blade width: 2710mm
Vehicle weight: 14t / Blade width: 3350mm
Vehicle weight: 18t / Blade width: 3250mm
Vehicle weight: 22t / Blade width: 3415mm
Vehicle weight: 30t / Blade width: 3715mm

& Vehicle weight: 40t / Blade width: 4060mm

Vehicle weight: 50t / Blade width: 4300mm
Vehicle weight: 70t / Blade width: 4775mm
Vehicle weight: 100t / Blade width: 5265mm

¢ D20

~ D21P

D37EX

" D37PX

D37PXi
D39EX
D39PX
D51PX
D61EX

SMART CONSTRUCTION

wdl Settings for construction machines in the unloading area

)
5

\N’ Vehicle weight... 1 units

Spreading and compaction (including sprinkling) (outsi...

Spreading

Compaction

Spreading and compaction (including scattering)

Spreading and compaction

Excavate and transport combination

Spreading and compaction (including sprinkling) (outside company)
Spreading and compaction (outside company)
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2 If the construction machine in the loading/unloading area is managed by other
company, check the box of it.
If you check the box, it is excluded from the costs to be posted.

3 Make adjustments if the normal operational efficiency cannot be secured due to the
jobsite environment, etc.

4 Soil volume to be left in the step due to the construction reason can be set.
Remaining soil volume is handled together in the next step.

5 You can set so that the compaction operation does not start until the soil awaiting
compaction equivalent to the “Transported soil volume / Number of layers / Number
of compartments (m3)” (volume of soil to be spread /compact a section of a layer)

BA¥E)—~ (G)5/885B0d) Filling field
5 Detailed description of soil volume in one

layer and one zone (example)

Move out

Soilper  TotalSoil Layers Sections
section

&layer 60000 m3+| 10 '+ 150

Total Soil (fill) : 1,600m3

sections:4

=40 m3

Work
efficienc
y

Number

Layers: 10

o
possible
stations

Do not spread during compaction

Compaction:

& Share and process soil Spreading: bulldozer

Compaction machine

Soil to be filled

Upper 300
it Once the [Total Soil+Layers+Sections] is laid down,
Compactiof compaction can begin.

waiting soil

Upper 300 .
DR - Initial value of number of layers: 10

- Initial value of number of compartments: Total soil volume / 400
(rounded off)

Vehicle weight: 22t / Biade Depending on the soil volume to be transported, it is adjusted so that the
width: 3415mm

Compacted soil

initial value of the soil volume per zone of one layer is about 40 m3*,

*Defined as the initial value the soil volume whose discrepancy with the

SR L~ actual jobsite was small as the result of the past verification.

Input soil

Soil to be filled

Compaction
waiting soil

Output soil

Compaction
waiting soil

Compacted soil
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| 3.4 Settings of Dump Truck

If you change the construction procedures or other elements, they are not displayed,
because the settings are reset.

Select the type of dump truck from the dump truck icon, enter the number of trucks, and
add them.

Settings of dump trucks
EfESimulation¥ =27 JLH

07/10/2023 ~ 11/01/2023
p =
9 L 731 11,1,2023

Occurrence position
9 - 5

§ satellite

Start o
state Empty vehicle

Input 1

interval Secne

Load capacity:
Y o 10  units
v
2
e
A

Add construction machines

Add Runway

Add Custom task
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I 3.5 Executing Calculation of Construction Machine Operation Simulation

3.5.1 Setting dump truck driving route

1 Drag a marker in the loading/unloading areas and point it to a designated position
on the map.

In particular, if the loading/unloading areas are set outside the jobsite, adjustments
are required.

2 Add a point every time the driving conditions in the jobsite change, and select the
road-surface conditions from the list.

Speed coefficient of each road-surface conditions can be checked and changed in
“Basic data” > “Road surface”.

3 Ifitis in a zone in the driving route on the jobsite, check the box of “In the jobsite”.
Set values of the speed in the jobsite can be checked and changed in “Basic data”
> “Dump truck”. At the time of calculation, coefficient is added to the set speed
according to the road-surface conditions set in 2.

4 If you check the box of “Point it on the road of the map”, the route that passes the
local road is automatically selected.

5 If it is a zone in which dump trucks cannot pass each other, check the box of
“Narrow path (unable to pass each other)”.

6 Set up zones for waiting or for washing tires.

It affects the driving time (the required time can be changed from “Basic data” >
“Dump truck”).
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Category Coefficient

Paved road

Bad road (off road)

Paved road with 5% continuot
Good gravel road with 5

Bad road with 5% continuous
A road can barely pass, school
Gravel road

General construction

Paved road, roadbed
W 1
oo . X \ " ' Automatic consideration of ro
Bad road (off road) 3
Paved road with 5% continuous uphill
Good gravel road with 5% continuous uphill
Bad road with 5% continuous uphill
‘| A road can barely pass, school area, building area
Gravel road
{ General construction
Paved road, roadbed
Automatic consideration of road slope

Automatic consideration of ro
sideration of ro

sideration of ro

49
Add a point

HE)L— b (U15/880#A) - Round Offsite loaded ~ Off:site empty [{On-site loaded  On-site empty

vehiclespeed  vehiclespeed  [|vehiclespeed  vehicle speed
trip
Load capacity: 10t 20
% Round trip Load capacity: 2t 20 2 : « Narrow Road
Load capacity: 4t 20
Path On-site
Load capacity: 20t 20

Cutting field Load capacity: 36.5¢ 1 £ . Road Fit

Load capacity: 40t
Work efffziency

100

Nafrow Road Narrow Road

On-site loaded  On-site empty
vehicle speed vehicle speed 1.24 «m On-site

On-site

Road Fit
10 10 : Road Fit

2 | Occurrence position 10

Occurrence position

Narrow Road 10
Onssite

& Road Fit
0.45 km

w Google Maps speed
14.56 kmv/h x

100 %

@ Basic info speed
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If there are driving-route settings of several steps in the same zone, points can be
integrated by laying a marker on another marker.
You can cancel it by a left click.

3.5.2 Executing calculation

1

& Run high precision

LY 4

Click “Calculate” and select the mode.

Simulation calculation starts.

Depending on the scale of the jobsite, if a high-precision calculation is executed, it
may take as long as a day. Please try a simple calculation depending on the
situations.

4 N
Detailed calculation on all periods of all driving routes is
L carried out every second.

@ Run calculation

A
S

calculation

. \
@ Run high-speed simple The calculation is carried out on each road only for the first
SiaRsion | day, and the information from that first day on the soil
@ Interrupt calculation kvolume on the road is copied. )

Cancel unfinished calculation process
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Operation capacity of each machine can be checked and edited before executing
the calculation.
Values can be edited from “Edit basic data” and calculated with the content edited

Check summary

® Cutting field i Target soil density(t/m3)

Bucket factor
Target soil densityuim3) 180

Bucket factor 085

If there are no problems with the -

set values, presse -
“Run calculation”

Excavation difficulty factor

Volume conversion rate L

_ Volume conversion rate C

~br

Per-dayworkability - Per-dayworktime(VDay) + Oneround triptime(h)
(m3/Day)

Run calculation

If there is no problem in the settings for executing the calculation, a message for
starting the simulation is displayed.
ZEf@SimulationY =27 /LA %l B |

07/10/2023 ~ 07/10/2033
9 ) BE)L— (YH8/8BB0DH) Cutting field

Number of connections:2

o Satelite

Move in

Soil w

Work
efficienc
y

& Share and process soll

Natural ground

"’r'—/ Bucket capacity: 0.8m3 /

&  Vehicle weight: 20t

1 Worker | E@ARL—F—
Runway = E&)L— 2
Input soil
Natural ground

Output soil
Soil to be filled

Add Runway

N();lqu):(;SM / Add Custom task

Keybostd shortcuts | Map deta £2024 Imagery’

If there are any problems in the settings, the corresponding step name and details
of the problem are displayed. Refer to the error contents and reset them.

+ Thereis no construction machine to handle the Natural ground of the Unnamed stockpile —
Fill A Cutting field.

« There are no construction machines to Cut in the Unnamed stockpile — Fill A

» There are no construction machines to Loading onto dump trucks or transporting to a filling
field in the Unnamed stockpile — Fll A.
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I 3.6 Confirming the Construction Machine Operation Simulation Results

[EY

When the calculation is completed, costs and end date are simply displayed.
Process chart, daily operation rate, and costs can be checked from each icon.
3 Process chart

If you move the scroll bar aside, the entire chart shows up.

If you click the box of date, it brings you to the page on operation rate by day.
4 Daily operationg rate
If you select an operating days of construction machine, you can check the daily
construction volume, construction machine operation rate, and cycle time.

N

oy N

= "../
L (751 [one RN VY 11/1,2023 SRL Tl 200

Satellite

B |2 e

A
o5

®© 8B ©

Htat 5L ®
N f

&

MAKUJIMA
WAt
SIES G L BT
2 Sl

TERADOMARITOL
SHINDEN |

July 2023
Runway 0 1 12 13 14 15 16 17 18 19 20 2
Mon Tue Wed Thu Fri  sat Mosesiue Wed Thu Fri
E¥)L—+ GPR/E80s)

Scroll bar

.

B —h2

\J

Aon, Jul 10 2023

olume (overall) i

Cutting field MSL—F (PEERDS) . B

Filling field B3 (DWEBOS)
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5 Operation rate calendar
If the operation rate is low, it is needed to consider reviewing the specifications,
formation, and number of machines.

6 Cost table
You can check the construction costs, which are the results of calculating the
detailed costs of each working place and the total costs.
Unit cost can be checked and edited in “Basic data” on the home screen.

Operation rate calendar

VAL_HIROSE...

60% 30

Model number Runway
6§ 7 8 9 W M 12 B W 15 %6 ¥ 18 19

un Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fi Sat Sun Mon Tu

shovel (1units)

PC300

du

Aggregated table  Details Calculate construction machine with units per month  Fuel unit price = 100

Soll

Amount U n

Hydraulic Excavator

Home screen “Basic Info”

Daily Monthly Initial

Name Rental Fee Rental Fee Fuel economy introduction fee

Bucket capacity: 0.11m3/ Veh 2,000 6 Lh usD
Bucket capacity: 0.14m3 / Veh 2,000 6 L usp
Bucket capacity: 0.22m3 / Veh 2,000 75 L usD
Bucket capacity: 0.28m3 / Veh 2,000 75 L usp
Bucket capacity: 0.45m3 / Veh 2,000 75 Lih usp.
Bucket capacity: 0.50m3 / Veh 2,000 7.5 Lh usD

Bucket capacity: 0.65m3 / Veh 2,000 75 L usp
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Dump truck operation animation

You can check the daily operation status of dump trucks in animation.

@ Dump truck operation animation

BEEDREE

2022:10:24= | 11 |

»
L
-
v
»
~
»

[ =R BT¥AR

2022/04725 14:51:20

7= Bt 122.055m 2022,10,24
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8 Save as
A created plan can be saved.

EESimulation¥ = a7 /LB

07/10/2023 ~ 11/01/2023

satelite

N

WATABE
4

g

oL

B MAKUJIMA
ALL)

. Ol L5

AZONER \\

X Change the plan name, and, in principle, use “Save as”.

11,1.2023 ¥ v BRI (REROH)

Start
conditio ~ Date
n

Gat  Mon, Jul102023

mied 9,999

L
volu
Break time

1 :00 ~ 12 : 00

TERADOMARISHINCHO  ©4

LE:L]

o g

(If you use “Save”, what you entered is overwritten, i.e. the former plan will be

overwritten.)

X If you press “Save” after calculation, the calculation results will be lost.

Please be careful.

(“Save” in this case means saving the route or settings.)
X The calculation results are automatically saved after calculation.
Therefore, it is not needed to press “Save”.

T3 [FT 241

0
Jul 10 Jul17

07/19/2023 09:06:47

a4 Ak

07/19/2023 15:00:14

a4 Ak

07/31/2023 16:34:54

1B Ak

Summary Read
Summary Read Delete
Summary Read Delete

S5 Oone |

08.01,2023

07.17,2023

07,13,2023
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I 3.7 Loading the construction machine operation calculation results on the soil distribution plan simulation side

The results of calculation on the construction machine operation simulation side can be
loaded on the soil distribution plan simulation side.

1 Select the calculated plan in “Schedule” > “Estimate schedule” > “Machine
simulation”

Simulation
Main menu screen

':u chedule

Aevwrmge dally weork

— — Select the plan calculated in
the construction machine

2 If the data is loaded, a new operation process chart will be displayed.

3 Press “Machine usage”, specify the work date, and press the “Play” button of
“Animation”.
You can check the construction machine cycle time of the specified day and
operating status of the construction machine in animation.

Simulation

€ Schedule

o o

Estimate schedule + + Custom task _ @ .

—aeConstruction machine.cycle.time

» Selected task

» Animation

» Progress

Select work date

- ®
4 -

Play speed
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3.7.1 Calculating costs

1. Press “Report”.
2. Select what you want to browse.

Projects > 20230213_Simulation _ ~ _
Projects > 20230213_Simulation

Project up to date

. . Projeot o date
. Simulation e —

Simulation

¢ Reports

Site setup

Work areas
Soil cost chart

Soil distribution

Machines Cost table

Schedule Distribution cost table

Reports

Machine simulation

[E—
Soil cost chart
751

Unnamed stocl

01 Feb, 2023 01 Mar, 2023 T, 01 May, 2023 01 Jun, 2023

6,000,00C
¥6,000,000 4,000.00 m3

¥5,000,000

3,000.00 m3
¥4,000,000
¥3,000,000 2,000.00 m3
¥2,000,000

1,000.00 m3
¥1,000,000

¥0 e L

Simulation

« Cost table Data tables

» Data tables

Fuel unit cost (¥) 2.6 @ Return the machine when not in use
Bulldozers

Item Quantity Unit cost Total cost

Total ¥7,134,016.92 Dump trucks
Machine rental ¥2,772,000.00
Fuel 16,160.36 gal ¥2.60 ¥42,016.92 Expenses

Labor 270.00 Days ¥16,000.00 ¥4,320,000.00

Road rollers

Simulation

« Distribution cost table Data tables
>

Wheal loaders
Item Quantity Unit cost Total cost

Total ¥6,342,017 Workers

Unnamed stockpile — Fill A ¥6,342,017

Soll quality
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[ Attention }

There are two types of construction cost calculations.
(soil distribution simulation and construction machine simulation)
Soil distribution simulation is faulty in fuel calculation. Please refer to the

construction machine simulation.

Method 1: Calculated from soil distribution Simulation

< Simulation
20230213 _Simulation

Site setup

Work areas

‘Smulatn
€ Reports

‘Soil distribution

. Soil cost chart
Machines

‘Schedule

Distribution cost tab

Not recommended for monthly calculations,
as monthly discount logic is applied

Calculate corstruction machine with units per month || Fuel unit price | 100

sol
Amount (PY) Cost Amount UFY) ey

119

72,401,697 72,401,697

Mechanical cost calculation logic

Construction machinery: work days only, not weekends
Dumps: Only work days, not weekends

(3¢ Ot Dump, including machine and labor charges)
(3%Heavy dumps are for machinery only)

labor cost calculation logic

Work days only, not weekends

Mechanical cost calculation logic

Construction Machinery: From Start to Finish
including Saturdays and Sundays

(3% calculated based on the X construction period
for total construction machinery)

Dumps: Only work days, not weekends
(%Ot Dump, including machine and labor charges)
(% Heavy dumps are for machinery only)

labor cost calculation logic

Work days only, not weekends
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4 Re-planning

] 4.1 Register the halfway topography

*This function can be used if you want to check the progress status at the current time
and perform the re-planning from the halfway topography, while reflecting the halfway
topography (results) in the plan established at the beginning, and taking over the basic
information including entrance information and the settings for each area.

1. Upload the topography under construction acquired by a drone, etc.

Import data layer

Import from external sources

Smart Construction

Design surface
Survey
Building Design

Select file A Drop file here
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| 4.2 Duplicate the created simulation.

All simulations

Manage surfaces 5 Compare simulations

New simulation

Created by
(Last opened by)

Start date

Duplicate

Rename

Delete

2. Rename the simulation.

All simulations

Manage surfaces 5 Compare simulations
New simulation

Created by

Start date
(Last opened by)

Duplicate

2 g
(23] ]

Name

Rename test

Delete
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] 4.3 Set up the halfway topography

Open the copied simulation.
Set the halfway topography of construction registered in Section 4.1 as the simulation
topography.

Py Smart Construction
Simulation

Projec Simulation¥ =1 7)LM_1106 4

Project .

« Simulation

test

Work areas

Soll distribution
Machines

Schedule

Water flow prediction

Machine simulation

Py Smart Construction|
Simulation

Projects > Simulation? — 1 7JLM_1106 4 s

€ site setup

e
Manage surfaces ' H‘

Register the registered -halfway topography
data to the current topography.

Simulation schedule

Start date End date

11/8/2023 m 11/8/2033

Working Time
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] 4.4 Set up the construction schedule

Set the measurement date on which the halfway topography is acquired (date you want
to review the plan).

Py Smart Construction
A
& Simulation

Projects > Simulation¥ —21 77)LH_1106 4 @ Simulation surface

Project up to date
rce

€ Site setup

» Building Design
Manage surfaces

Terrain
Initial

A TR las
Target

& IMEAE3 xml

Offsite

Building Design

Simulation schedule .
smv: dale‘ : End‘ :a(e 3 . C h a n ge th
of the schi

Working Time

Select from the calendar.
August 2022
Mon Tue Wed Thu

10

17

September 2022

Mon: Tue: Wed' Tha  En

1
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] 4.5 Set the plan handover source

1. Press the “Work areas” button.

3. Select the initial plan and the plan you want to take over, and press the "Import"
button.

You can import work areas from other simulation
with the same target terrain

Select simulation with the same target terrain

1 f&eSim
2Hsitlas > LEBEAES xml

For the threshold settings,
see the next page.

Height considered complete (m) Volume considered complete (m®)

03 25

Minimum area volume (m?®)

25
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[Detailed description] Area takeover function settings

Height considered complete (m) Volume considered complete (m?)

Minimum area volume (m?)

Cancel

(1) A position where the difference of the height between the halfway topography

and the design surface is less than this value is considered to be “Complete”.
Soil and sand
~~__ 4% Height

It is considered as complete if the height is equal to or less than
the specified height.

If the threshold is set to 0 m, it is recognized as an incomplete area even at a slight
height, and multiple minute areas (=1 m>) may occur.

If multiple minute areas are generated, the soil distribution settings may not work
correctly.

(2) An area which is not yet completed and whose volume is less than the
threshold value is considered "Complete".

(3) When not completed and a new area is generated, the new area with a volume
below this threshold value will be merged.
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The area information is taken over, and the area takeover and completed topography
are visualized.

Q Smart Construction
& Simulation

ISH-Miyazaki_0819

Cut@®
Net
122,475.81 m*

Offsite

Structures

1t

SMART CONSTRUCTION 76



] 4.6 Set up the soil distribution plan

Refer to sections 1.10 to 1.13, and re-develop the soil volume distribution plan.

Py Smart Construction
i Simulation

[FRa -1

O T b > ISH-Miyazaki 0819 4 Hos-mmavonsudace
|

Project up to date

« Simulation
test

Site setup
Work areas
Soll distribution
Machines

Schedule

Next steps
Submit data to the machine simulation
app
Load estimate from machine simulation
app

Water flow prediction

Machine simulation

Y (BIE2%)34,120922m  X(BIEX)-117,916.578m  Z17.264m
HASHIE 625.462 m

If you plan the soil distribution, the “Settings of construction machine” data will be

linked from the plan automatically created at the start and the plan you want to take

over.

Note: “Settings of construction machine” is taken over only if “Taking over halfway
topography” is performed from “Plan copying”.

If “Taking over halfway topography” is implemented from “New Simulation”, it will not

be taken over.
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Simulation comparison

1. In the simulation list, press “compare simulations”.

Py Smart Construction
M Simulation

Projects

Project up to date

All simulations

Manage surfaces -> Compare simulations

New simulation

Created by
(Last opened by)

Start date Machines

CSPI 2024 MR

15 May, 2024
(CSP12024 6)

NI & :
15May, 2024 | 2 B %5 w1
(CSPI120246)

& i .
o' s : | "
= b
&2

East-24377.495m  North-278332812m  222703m  Camera827.033m | 1000m | 53

2. When selecting a surface, select the target shape data used in the simulation.

J0Ox 27 1 5 5C Simulation ¥ =2 PILA
Cut Fill

Project up to date 1,000 m*- 100% - 100%

simulation

& Compare simulations 800 m?- 80% |60%

Target 600 m? - 60% [ 60%
Select a surface 400 m3+ 40% -40%

- & BT 200 m? -+ 20% 20%
om? 0% “0%

Sy y 27,
Oz o715 SCsimulation ¥ =2 7)LA cut  Eil

Project up Lo date 1,000 m3 100% - 100%

Simulation

€ Compare simulations LLL B0% -80%

Target 600 m3-

Select a surface v e

200 m?

Name startdate  Schedule Machines
start date

0 m+

T
2022
010,203 010ct, 2023 oa 0%

010c, 2023 01 0ct, 2023

Simulations that are using
the same target shape data
are displayed in a list.

010, 2023 010ct, 2023

010ct, 2023 01 0ct, 2023




3. If you check the boxes of simulations you want to compare, a chart will be

displayed.

JOx 4|~ SCSimulation ¥ —21.77)LA
Project up to date Cut
Simulation 120,000 m3 100%
< Compare simulations 100,000 m> 80%
Target 80,000 m3 i —
60,000 m3 g
409
40,000 m3
h I
Start date Sl Machines 20,000 m3
start date
0 m3~
25 =l

15 15 Q
25 »® o »

)
= ot o

4 b

Cut Fill Name

== Testl
010ct, 2023 01 Oct, 2023 . 3 =
== Test4

Test3
Test2

010ct, 2023 01 Oct, 2023

010ct, 2023 01 Oct, 2023

When you check the box of the simulation, the
operation speed of the work is displayed graphically.

Attenstion

Simulations without a process chart will
not be included in the graph display.
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Contact

® For inquiry on products
EARTHBRAIN Ltd.
The URL below brings you to the inquiry site.
https://www.earthbrain.com/contact/form/

® (Contact at the time of malfunction
Please contact Smart Construction Support Center.

RIBTORSIIVPBEY T EZRDY R—b

Smart Construction
Support Center

HULERETTF— 91

TEOEHN IS—HRREIN.

£=9IC - Iyt
TERL Eié?.l_?z\:ﬂﬁgb‘\ SEBENTERV
= - ~

Eofe i, BRBICTEBREET L,
7 ¢0120-445-538

|Zf85r8 ¥B8:00~18:00)

HER

=7 ) iR Bl 7RUREFFLTIEE N,
< @ Sf5%M FH8:00~18:00 =

FAQTHER P
Hif—h 9[24ﬁm1fy3yvzvmn\5uvt—mm e
2k (VI YDF) Y Fo )
| E- https://support.smartconstruction.con/hc/ja [l
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6 Revision history
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date
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Manual -
. Description
version

0001

Initial version
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0002

The Introduction of construction machine simulation
function (pp.38-39) was added.

2023/02/16

0003

“4. Re-planning” with the addition of the plan takeover
function (pp.55-62) was added.

2023/11/10

0004

“Add the function of traveling area settings” (pp.27-
28), “Add optional task” (p.37), “Process chart
output” (p.38), and “Simulation comparison” (pp.73-
74) were added.

2024/1/17

0005

In “3.1 Explanation of construction machine operation
simulation on home screen”, UIUX were changed
(p.47).

Confirmation of work capacity before executing
calculation (p.56) was added.

2024/2/20

0006

In “2.3 Taking over operation procedures and
construction machine formation to construction
machine simulation”, a note was added (p. 45).
“Dump truck operation animation button” was
changed (p.60).

2024/4/24

0007

The specifications of the number of layers setting was
chanded (p.54).
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