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Introduction

Haul Infinity software is used to calculate mine site haulage for operational improvement, scheduling,
feasibility studies and cost estimation. Its reporting functions include travel times, cycle times,
elevation profiles, velocity profiles, engine load and fuel load.

Haul Infinity can be interfaced with scheduling systems to understand haulage requirements over the
life of project or used at the daily level to optimise truck assignments. Haul Infinity spans all levels of
the planning chain, providing a platform for discussion and informed decision making regardless of
background.

Terminology

Design Window = The main 3D design area in the Network tab

Viewport Any 3D visualisation area

Tab Tabbed working area

Panel Interactive frame within a tab

Dialog A new window that opens to enter information
Dropdown A dropdown box that lets you choose from a list
Icon /Button A button that can be pressed

Checkbox A box that can be ticked on or off
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Prerequisites

To complete the workshops in this series you will require:

1. Avalid 20-digit license key.
2. Apersonallogin to https://www.alastri.com/.
3. HaulInfinity installed on your computer.

Download sample data set

Goto alastricom.au and login using your credentials.
Download the sample data set for Haul Infinity.

Extract the archive to a working folder.

The following exercises refer to this as the “sample data folder”.

S

Download from truck list

Goto https://licensing.alastricom.au/trucks and login using your credentials.
Type “CAT 777E"in the search bar, without the quotes.

Click the download icon to save the specification file to your computer.
Navigate to your downloads folder.

Move the file "CAT777E Dual Slope.opentruck” to your working directory.

SR S

System Requirements

The following information outlines the recommended system requirements to run the Alastri suite of
products. Asthe hardware required depends on the complexity of the mine and the amount of data,
meaningful minimum requirements cannot always be listed. Ultimately the only way to know whether
specific hardware will work for a specific mine site is to validate the software's performance during
the free trial period.

e Forlarge multi-pit mines with raw LIDAR surfaces and block models with 80M blocks the
requirements will be atthe extreme end.

e Theminimum requirements will only support small mines with a small block model and
surfaces with low triangle counts. Running Alastri Haul Infinity on minimum system
requirements may slow the application response, depending on the size of the model. Use
recommended requirements for optimal use.

e Please note that as our software develops over time, these requirements may change, and
hardware upgrades may become necessary.

Component Minimum Standard Extreme
Processor Inteli5 Inteli7 Intel i9

Memory (RAM) 8GB 64 GB 128 GB
Operating System Windows 10 x64 Windows 10 x64 Windows 10 x64
zg%erM'\;'emory 2GB 8GB 12GB

Monitor 1920 x 1080 Dual1920 x1080 Triple 1920 x 1080

Video Connection HDMI, DisplayPort, DVI, VGA - USB not supported
Video Driver Driver no more than 6 months old (OpenGL 4.6+)

Hard Drive Solid State Drive with at least 50 GB Free
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Power Connection AC Power - Battery power not supported (blug in the laptop)

lc\l)gm/\ggfcion Consistent, reliable, high speed (>1 MB/s) connection to the Internet
NET 472

Software Microsoft Visual Studio 2019 C++ Redistributables

Prerequisites (https//aka.ms/vsi6/release/ve_redistx64.exe)

Microsoft Excel

Keyboard and Mouse with a left mouse button, right mouse button, and

Input Devices middle mouse button/scroll wheel

Many IT departments block downloads of Microsoft prerequisites, so you may need to download
them manually. The installation error "Element Not Found" indicates that you must download and
install these manually.

o Microsoft NET Framework 4.5.1.
e Microsoft VSTO Runtime for Office 2010.
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First Principles

Alastri Haul Infinity (HI) is a point-to-point 3D Haulage analysis tool designed to produce reliable and
robust cycle time calculations for load and haul mining operations. It creates a digital haulage twin for
your mine, which mimics the mine site travel times and fuel burn of trucks on site.

It can calculate reliable cycle times, allowing the calculation of truck and fuel requirements so
haulage operating, and capital costs can be accurately determined.

Thisinformationis collected in two tabs - the Setup tab and the Network tab.

File Import Export Scheduler Extensions Tools Help

I Setup J| MNetwork

3
agJ)

Setup
tab

Contains a series of steps that must be completed to create a valid project. To
proceed to the next steps and run your model you'll be prompted to complete
every step of this tab.

Network | Importand edit the haul network that the trucks will be running on.

This document provides only a brief description of all the steps and tools for working with your
haulage network. For a full and detailed description, see Haul Infinity Documentation section of the
main documentation portal.

The exercises in this chapter are for familiarisation purposes and are deliberately light on detail. More
in-depth discussion follows in the next section.

Unless otherwise noted, each exercise follows from the preceding exercise.
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Setup tab

The Setup tab contains a series of steps that must be completed to create a valid project. To proceed
to the next step and run your model you'll be prompted to complete every step of this tab.

Settings step

Thefirst step in creating a projectis to review the project settings and set units of measurements,
options, and thresholds for subsequent reference.

[Tsetw [ netwerk |
&> |2 [Tem
~ Root Rolling Resistance (%)
" || s Active Work Area Speed Limit (kmh) 20
Setup Task Bench Settings Active Work Area Radius (m) 100
% Settings E— Access Road Speed Limit (km/h) 0
v Trucks Traction Access Road Lengtﬁ gm) 500
& Models Aearder Main Road d Limit 20
. Auto Join Distance (m) 20
Limits
; @ ?{de Times Calculation Precision Disable Bench Pathfinding 0 I
@ Materiss Transfer Speeds Max Block Pathfinding Grade (%) 10%
@ L i dza Terminal Spesds
oaders
C
&) Parameters - O;"Tsd
— Path Fin
&) Operating Conditions Senene
Advanced

1. Units - select the units of measurement which match your site coordinate system and local
standards. Use the Quick Set dropdown to select Metric or Imperial units of measurement.

2. Bench Setting - set speed limits on the bench. When not travelling on designed haul routes.
a. Auto Join Distance is the Radius from the block to a route onto the network. Keep this
reasonable 100-200m. If this is made too big (~1,000m) trucks may be seen to fly

through the air/walls to access the network.

b. Do not disable Bench Pathfinding. This is how a truck works out how to drive on the
bench to arrive at a designed haul route. If Bench Pathfinding is Disabled, trucks will fly

acrossa void.

{

3. Transfer Speed - the defaults speed when a new project is created is 0, causing trucks to stop
when exiting/entering ramps. Always set this to the Ramp speed (in this demo project =25

km/h).

4. Terminal Speeds - should always be set to 0. Trucks are stopped when being loaded or

unloading.
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Trucks Models

Haul Infinity evaluates and compares as many truck types as you choose to import. If you are querying
from a scheduling package, the truck names must match the names in the scheduler. Your
customised trucks can be imported and exported in the *. opentruck” file format.

To download atruck:
> Navigate to the Alastri truck library and download:
e Caterpillar 789D
o Caterpillar 777
e Komatsu 830E
e Hitachi EH3500

Toimportatruck:

From the Add Truck button dropdown select “Import Trucks from Files” option and import the trucks
from your downloads folder.

Setup | Metwork

P . e = | —
@ > = ? l@ addTuck - &Y 4 v |H
|5} <Default> - | (23| | Add Default Truck
Sehup Task Import Trucks from Files I
@ Setings KOME30E
. U Lucs EHS000
&) Models
&) Limits

e Alastricreatesthese files from Manufacturer Specification data.
Komatsu do not supply us with Fuel data.

These are the truck specification weights. If site have changed or replaced the tray,
these weights can be edited.

e Thesevaluesarethe truck specification data. If the site haulage engineers have data
collected from site, these values can be copied to Excel, edited, and pasted back
here.

v" Thetruck name and details will populate the panels.
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Eachtruckis defined by its axle weights, rimpull, retard, fuel and trolley assist curves (if applicable).

@ Rimpull @Retard '@ Fuel Trolley Assist Rimpull
=) «* |_JJ Copy to Clipboard -
: 0 Clear
Active Name [T Paste from Excel 80000
none
( ) Speed (km/h) Force (kaf)
» M Data
0.09 80,473 ~ 60000
1.43 80,473
3.13 80,473
3.93 77,948 40000
4,55 74,792
5.00 72,110
571 66,745 20000
6.68 61,222
7.57 55,542 .
8.19 51,755 0 20 40 60

These parameters will be used to calculate the truck acceleration, stopping distance, fuel rates, TKPH
delays, and speed limits on ramps and corners.

1. Axle datais used to calculate road friction forces and TKPH on tires during travel. It shows the
fulland empty weight over each axle, the number of tyres on that axle, and whether itis driven.
2. Theavailable curves are Rimpull, Retard, Fuel and Trolley Assist Rimpull.

a.

Rimpullis the amount of tractive force that the engine delivers to the ground through
torque on the drive wheels. Rimpull curves show the propulsion force in kilograms (kgF)
againsttruck velocity (km/h). For mechanical trucks, the rimpull curve shows a
characteristic series of humps as the transmission steps down through different gear
ratios. Electric trucks typically show a smoother rimpull profile.

Haul Infinity uses Retard curves to calculate the maximum safe braking force without
overheating the brakes. They show the braking force that the truck should be using at a
particular velocity. Braking curves are not used to calculate stopping distances. The
deceleration properties are setin Setup > Settings > Acceleration.

Fuel curves show the fuel consumption in liters per hour at different engine loads. Haul
Infinity uses this to calculate total fuel burned on each haul cycle.

Trolley Assist provides an (optional) secondary rimpull curve, which is used when
trucks cross traverse a Trolley Assisted segment. Segments have a trolley property.
When toggled on, the truck switches to the trolley rimpull curve while traversing the
segment.

Calibrate this graph with data from the Fleet Management System.
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Trucks Limits

Truck limits define how a truck interacts with the road network under different conditions.

Setup
@ " d > ? Truck Category Truck CAT777E
CAT777E + Root Cornering Speed Limits
& <Default> ~ || 63| | %
9 @ |5 CAT789D TKPH | TMPH Limits L°?::dm°) T -
Setup Task L —
: . KOM830E Engine Loads [10°, 20%) Defiection (km/h) .
& Settings EH5000 I » ~ Cornering Speed Limits [20°, 30°) Deflection (km/h) 30
- Trucks e [30°, 40°) Deflection (km/h) 30
& Models 0 T [ readed [40°, 50%) Deflection (km/h) 30
Limits. [50%, 60°) Deflection (km/h) 30
~ (@ Cyde Times [60°, 70°) Deflection (km/h) 30
e Materials [70°, 80%) Deflection (km/h) 30
e Loaders 80°, 90°) Deflection (km/h) 30
[90°, 100°) Deflection (km/h) 15
2 f
g ;m"': "’C ” : [100®, 110%) Defiection (km/h) 15
perating Conditions [110°, 120°) Deflection (km/h) 15

[120%, 130°) Deflection (km/h) 15
[130°, 140°) Deflection (km/h) 15
[140°, 150°) Deflection (km/h) 15
[150°, 160°) Deflection (km/h) 15
[160°, 170°) Deflection (km/h) 15
[170°, 180°] Deflection (km/h) 15

Unloaded S
[02, 10°) Defiection (km/h) 30
[10°, 20°) Deflection (km/h) 30
[20°, 30%) Deflection (km/h) 30
[30¢2, 40°) Deflection (km/h) 30
[40°, 50°) Defiection (km/h) 30
|| rsne_&nc) Naflactionn flem h) an

1. TKPH Limits - Haul Infinity automatically adds TKPH delays to cycle times, to keep
tires below the TKPH limit. TKPH limits can be found in the tire manufacturer’'s
handbook. For this tutorial, leave the TKPH limits at default values.

2. Engine Loads - Optionally update engine loads for more accurate fuel burn
predictions. For this tutorial, leave engine loads at default values.

3. Cornering Limits - For angles of deflection greater than 90 degrees (a right angle turn),
reduce the cornering speed to 15 km/hr.

4. Speed limits - Haul Infinity automatically assigns speed limits to loaded/unloaded
trucks based on the inputs in thistable. For Loaded and Unloaded trucks, where the
gradientis greater than 7%, set a speed limit = 20.

Haul Infinity will always choose the lowest speed between the default and road signage
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Cycle Times > Materials

The Cycle Times steps hold constants which are specific to a given haul, such as excavator loading
time, operating condition, materials, and payload.

1. Pressblue plus button and add "Ore" with a density of 2.7 t/m3,
2. Pressblue plus button and add "Waste" with a density of 2.5 t/m3.

Setup etwork Not Reac
o P |2 0 +[¢
=/ <Default> - ||$23 || Name Density (t/m?)
; 1 » Ore 7
Setup Task
— : Waste 2.5
&) Settings
v @ Trucks
& Models
@ Limits
~ | Cyde Times
I Materials I

Enter the absolute minimum number of materials required to accurately model haulage.

e Iftwo materials have different truck payloads, split them.
e [ftwo materials have different load times, split them.

Haul Infinity makes all calculations in wet tonnes (dry tonnes + moisture) by default. It uses the
Moisture and Swell fields to convert between wet tonnes, dry tonnes, and volume for productivity
reporting.

Cycle Times > Loaders
Loader types define the dig rates for cycle time and trucking calculations.

1. Pressblue plus button and add New Loader, rename it to “R9400”",
2. Pressblue plus button and add New Loader, rename itto “R9250".

Seb.l:l etwork Not Reac

&P ® |? @e @
o <Default> - ||¢8| | ™ M-
r 1 » RS400
Setup Task
— R9250
& Settings
v @ Trucks
& Models
@ Limits
~ () Cyde Times
&) Materials
Loaders I
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Cycle Times > Parameters
The parameters table holds cycle time inputs for every combination of loader, truck, and material.

e Fields with normal black text are editable - you can change values in these rows.
e Fields with grey text are calculated - values in these rows vary depending on populated
inputs.

1. Calculations - The sections Loader Payload Calculation, Truck Payload Calculation,
Loading Calculation are used to calculate cycle times from first principles.

Bucket Payload (t) 20
Bucket Heaped Capadty (m?) 8
Limitation Volume
Maximum Bucket Payload (t) 19.4
Tray Payload (t) 100
Tray Heaped Capadity (m?) 0
Limitation Volume
Maximum Tray Pavload (t) 92.9
Loading Calculation ~
MNominal Number of Passes 4.8
Truck Filling Type FullTrucks -

MNumber of Passes 5
Utilized Truck Payload (t) 92
Loader Cyde Time (s) 30
Loader First Pass Delay (s) 20
Loader Load Time (min) 2
Truck Load Time (min) 2

2. Thesection Overrides is used to calculate productivities from historical inputs.

a. HaulInfinity distinguishes between “Truck Load Time"and “Loader Load Time”".
Loader Load Time = Truck Load Time + Truck Spot Time. This distinctionis
important to ensuring that loader productivity calculations accurately catch the
delays between each load, as well as the loading time itself.

Loader Load Time (min) 0
Truck Load Time (min) 0
Truck Utilized Payload (t) 0

3. Truck Matching Types:

a. “OverTruck”-no digger wait time, some truck queue time.

b. “UnderTruck”-notruck wait time, some loader hang time.

c. “Round”-some truck queue time, some loader hang time (round the truck
numbers to the nearest whole number).

d. “Theoretical”-zero queue or hang time (uses the theoretical number of trucks
without rounding, allowing the fleet to have “half a truck” (a decimal number of
trucks).

e. “TheoreticalNoMinimum”-same as theoretical matching type, but notincluding
minimum waiting time.
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ok Matthne Trpes =
Minimum QUEUE Time (min) OverTruck
Truck Spot Time at Loader (min) | UnderTruck
Truck Dumping Time (min) Round
Theoretical
TheoreticalNoMinimum

4. Minimum Queue Time:
a. Minimum Queue Time = 0. This removes queue time from the Haul Infinity cycle
times.
5. Truck Spot Time at Loader — enter the truck spotting time for each loader type.
6. Truck Dumping Time - if the historical truck dumping time includes the dump spot
time, be sure to zero the “SpotAtDumpSeconds” property in Crucher/Stockpiles nodes
onthe network.

Truck I‘-"I-atding Types OverTruck -
Minimum Queue Time (min) 0.5

Truck Spot Time at Loader (min)  0.4167

Truck Dumping Time {min) 0.75

» Group the Trucks and Materials.
» Selectall Loaders (using <CTRL> or <Shift> buttons).
» Setupthe Parameters forthe CAT777E:
o TrayPayload =60m3/110t,
o Setupthe bucket capacities for each Loader & Material for the CAT777F,
= setthe bucket payloadto 25tforore,
= setthe bucket payloadto 20t for waste,
o LoaderCycle Time=35s,
Loader First Pass Delay =25,
o Overrides: Truck Utilized Payload =120 t.

e}

5 J\} | Truck CAT777E CAT777E
: = Loader R9400 R9250
| Type Display Material Ore Ore
[Trucks Group ¥
| Loaders Iterate ~ Bucket Payload (t)
IMateriaIs Group ~ Bucket Heaped Capadty (m3) 8 8
Limitation Volume Volume
Maximum Bucket Payload (t)
Selections
| Trucks Tray Payload (t)
|car7r=
Limitation Ma
| CAT789D | Maximum Tray Payload (t) 110.0 110.0
KOMB830E Loading Calculation =
| EH5000 Nominal Number of Passes 5.683 5.683
| Truck Filing Type FullTrucks v FullTrucks -
Number of Passes 6 6
: Utilized Truck Payload (t) 110.0 110.0
Loaders Loader Cyde Time (s) 35 35
R9400 Loader First Pass Delay (s) 25 25
R9250 Loader Load Time (min) 3.92 3.92
Truck Load Time (min) 292 2.92
Loader Load Time (min)
Truck Load Time (min)
Truck Utilized Payload (t)
| Materials Truck Matching Types OverTruck
| Ore Minimum Queue Time (min) 0.5 0.5
Waste Truck Spot Time at Loader (min)  0.4167 0.4167
| Truck Dumping Time (min) 0.75 0.75
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Cycle Times > Operating Conditions

When querying a specific haul, the operating conditions can be used to quickly toggle one or more
input parameters to different values.

This is forin depth analysis of networks under different operating conditions.

Setup
-%F{; | W :V @ 0 I~ Y1R" Operating Condition Poor Normal Excellent New Operat...
& <Default> v i) | fiame Ambient Temperature (°C) 32 32 32 2
Setup Task Peor Use Trolley Assist [~ [~ ¥4 =
= »  Normal
D Settings Excellent Loader Load Time 110% 100% 95% 100%
@ Truds New Operating Condition TruckLoaded Travel Tme  105% 100% a5% 100%
& Models Truck Unloaded Travel Tme  105% 100% 95% 100%
& Limits Truck Load Time 100% 100% 100% 100%
- Cyde Times Truck Spot Time at Loader 100% 100% 100% 100%
@ Materials Truck Spot Time at Dump 100% 100% 100% 100%
@ Loaders Truck Dumping Time 100% 100% 100% 100%
&) Parameters Truck Overrides "
. Number of Units 0 0 0 0
ﬁ) TrE I I Maximum Number of Units 0 0 0 0

Operating Conditions factors are a multiplication factor that you can base on historical data or analysis.
These can be queried during scheduling to apply wet seasons conditions, for example.

Run Setup Steps

When you have completed all the Setup steps of the Setup Task list, click the blue play button to run the
last step or all steps to confirm and move to the Network tab.

"

|| P b

Network tab

The Network tab is the main workspace in Haul Infinity, where you can draw a 3D road network over of
existing pits and topos and interact with it to create nodes and routes for haulage.

s

% QQ C % @ L Em g B[ L |- |zofse - Q(B)Iocksvr Y& Animation~ | Y Views

o
Material Type ore
Loader R3400

Truck CAT777E

Operating Conditions | Normal

History
[ Source Destination
‘ P1/Exit Dumps/wd1/entry
‘ Overlays | RoadSigns  Flags
: Properties a s
Nodes o g ‘
| Attribute \ :
» + M LGStockpile ‘ Truck Times ’
+ W Crusher || materiakore 30.00
» M P1Exit \ d £
Loader:R3400 5
+ W Dumps/wd1fentry ‘ oacer 20,00
| ing Condits ' -
Grouped Fields [Avaiable Fields | ||| | =5 Cyde b= o0
| R @
Name | NodeType || M indude Fixed Times ES
X (O]
1 - /] Show Chart Waypoint oy

| Nodes | segments  Blocks Display  Errorlist Grid  Segments Charts | TruckTimes | CydeTime Analysis  Schedule Auditor
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Import Surfaces

Road networks can be drawn directly onto survey surfaces and mine designs. Surfaces are imported
through the Overlays panel.

Toimport a surface:

1. Gotothe Network tab.
2. Findthe Overlays panel in the right of the screen.
3. Presstheblue plusicon & 1 import surfaces.
4. Navigate to the sample data folder and import.
a. “clippedcontours.dtm”
b. “pitdtm”
c. ‘“wdldtm”
d. “wd2dtm”
[ open X
« A < Desktop » AlastriHaullnfinity.5amples4.0.57 » v | D 2 Search Alastri.HaulInfinity.5a..,
Organize v Mew folder f== - | o
CAT783D ~ MName . Date modified Type Size
Komatsu 8308 BlocksVersion 23/ :35 PM File folder
Training to Kazal MNedesVersion :35 PM File folder
& OneDrive D clippedcontours.dtm 9 8:35PM DTM File 4,044 KB
D clippedcontours.str :35 PM STR File 2,089 KB
@ OneDrive - Persor [7 pit.dtm 23 9835 PM DTM File 753 KB
2 This pC [ pit.ste :35 PM STR File 346 KB
o i D wdl.dtm 9 8:35PM DTM File 491 KB
< 3D Objects [ welt.str 9235 PM STR File 2358
I Desktop [ wd2.dtm 23/ 9835 PM DTM File 18 K8
Documents [ welz.str 2 9835 PM STR File 11KB
‘ Downloads e
File name: |"wd2.dtm" "clippedcontours.dtm” "pit.dtm” "wd1l.dtm" V| All Supported Types (~.00t, ".arc

The Decimation Results dialog will appear, where you can see the triangle count and specify the
decimation required (in this demo project, decimation is not required). Make the necessary changes
and click OK. When importing large files, you may need to reduce the image size by excluding every
tenth one (decimation).

Decimation Results x
Marme Triangle Count Decimation
dippedcontours 24,594
pit 16,694 None ~
wdl 10,711 Mone -
wd2 287 Mone ~

8  cancel q? oK

KA
Press Zoom All ** to centre the data.
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v' Thetopography, pit design and dump design should now be centred in the viewport.
These are the surfaces on top of which the network will lie.

Setup | Network

®QaqCce :0:@ Iy # B-m ¢ 8@ |12 L A [z-0ffset + @ @locks~ | Y& Animation~ Y Views ~
o 2 Overlays CEE
Material Type Ore - (] = 38 ~ || Tools ~
Loader R9400 N DR
Trude CAT7T7E - @ dppedcontours @ 5 -
Operating Conditions Poor @ pit @ v
wd1 @ ~
History bd o u
@ wd2 @ -
Source Destination
Overlays | RoadSigns  Flags
o 2
Attribute By
» » W/ LGStockpile
» W Crusher
Grouped Fields Available Fields 2
Name NodeType - Cyde Time Analysis Cyde Time Breakdown
X [%
Y There is no active cyde time to display.
z
Nodes ' Segments  Blocks Display ~ Errorlist Grid  Segments Charts  TruckTimes = Cyde Time Analysis | Schedule Auditor

When working with miltiple pits, dumps, and surveys, group them into folders to make it easier to
browse and find the surface required.

> Group surfacesinto folders:

1. Pressthe blue plus button to add a new folder.
2. Renameitto “Dumps’.
3. Select“wd1"dump and drap and drop it to the folder created.
4. Repeat for “wd2".
Overlays o a
3 | & {L%' Tools =
Mame & | = @ )
@Y dippedcontours & Ly -
&P pit @ |5 v
&P wd2 ® 5 & M-
L Dumps il L :
& wi wd2 ® & %

Cverlays Road Signs Flags

You can change the order in which folders and their items are displayed by dragging and dropping
them. The place of insertion is pointed by blue arrows.
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Changing surfaces colours

1. Expandoutthe foldersin the Overlays panel (manually or using Tools button > “Expand”

option).
Overlays o a
O e ® 42 ~ | [rools ~
Name Export Layer
€ dippedcont Consolidate
P pit
(= oome
Translate
Decimate

Report Volume
Create Final Surface

Collapse All

| Expand All !

2. Openthe dropdown inthe far right column.
3. Selectanew colour.
4. Press OK

Overlays Roa|

» Change your pit colour to green and your dump colour to blue for easier viewing.

Setup | Network

xQQCc+ R L e mg XE |2 A (z-offset| - @P @)ocks~ Y& Animation~ Y Views -

o 2

nJ]

Material Type Ore v

Loader R9400 v = ® 2
Truck CATI7TEE - @ dppedcontours @ 5
Operating Conditions Poor - @ pit ® 5

~ & Dumps @ 5

History P wd1 :
Source Destination P wd2 B
Enght lys ' RoadSigns  Flags
(=1 )
Attribute Opadity: 188
» » ¥ LGStockpile _
» W Crusher = [Bc21c018
e
S
vt | 1us0rsicistin G, s i)
anpe: ik ; ramic wer, b
Grouped Fields Available Fields Cyde Time Analysis
Name NodeType Lre wicth Cancel o
X There is no active cyde time to display.
v L ]
Nodes ' Segments  Blocks Display  Errorlist Grid  Segments Charts  TruckTimes | Cyde Time Analysis = Schedule Auditor

© =% 43~

When the lockiconis closed, the draw tool will not snap to that surface.
Use this setting to draw through surfaces to the data underneath.
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X

Tickthe edgesicon

to toggle visibility of the underlaying surfaces.

Difference between designs with
and without edges on
triangulations g
Overlays ' Road Signs| 7 | overlays RoadSigns ~ Flags

Properties

 seecton:

Overlays panel Tools

Use the Tools button located in the top right corner of the Overlays panel to perform various actions
with the imported layers.

Overlays o a
L I = |
= Export Layer
' &P dippedcon Consolidate
@ pit ianaulate
» = Dumps
Translate
Decimate

Report Volume
Create Final Surface

Collapse All
Expand All

| Overlays Road Signs Flags

The options, available from its dropdown are described in the table below.
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Export Layer

Export Layers

Export Location =

Construction Line File Format  Vulcan Arch_d File (*.arch_d) -
Solid File Format Vulcan v7-v10 00t (*.00t) -

Text File Format Vulcan Arch_d File (*.arch_d) -

R Concel o X

- Export Single Layer. Select one layer you wish to export
and in Save As window specify its name and saving path.

- Export Multiple layers. Use <CTRL>and <SHIFT> keys to
select multiple layers you wish to export. When exporting
multiple, the program allows you to place them into zip file
(foldericonin the Export Location field). Specify
applicable format for Construction Line, Solid and any
Text what you may have loaded as well. Available formats
include “.arch_d", “.str", “.dxt",".obj", “.shp”, “00t".

Consolidate

Allows to consolidate multiple layers into one. Choose
layers required and select “Consolidate” option from the
Tools button dropdown. Selected files will be merged into
one new generated layer, which contains these
consolidated items.

Triangulation functionis used to triangulate lines,
available only when polylines file isimported, otherwise
greyed out.

Triangulate
Translate
Overlays o a2
Oz % 4 -
MName Export Layer
@@ dippedcontours
P pit
~ k= Dumps
@ wd1 Translate
Decimate

) 2 Layers -
®P 2 Layers [Triangles Consg Report Volume

P wdl [Translated]

Create Final firface
Collapse

ExpandAll

ranslate Geometry x

N - b3
(=R -] m
IOETED

Translation function is used to shift informationin X, Y and
Z-directions if you need a slight change or if you wish to
change grids. Translated files will be automatically added
to the same folder where original layer is stored.

Translated file is automatically named after original one
and followed by “[Translated]".
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Decimate

The Decimation function automatically runs when a
triangulated file is imported into the software.

Ifyou didn't decimated a larger surface when importing it,
you still can decimate it using “Decimate” dropdown
option. Select afile, choose the level of decimation
required (including <None>) and this function will
retriangulate the given layer at a lower resolution. On
completion the results will be displayed and the user has
the option whether to use the original data or the
decimated.

Report Volume

Overlays o o
O |z ® 44 - | [roos -]
Name Export Layer
@ dippedcontours Consolidate
QP pit
~ = Dumps
P wdi Translate
&P wd2 Decimate

Report Volume I

Create Final Surface

Volume Report x Collapse All
Expand All

Volume Report:

wd1: Not a Closed Solid
wd2: Not a Closed Solid

Total: 0 m?

Flags

Report Volume is an option to display total volumes of
closed solids from layers in the Overlays panel.

Create Final Surface

“Create Final Surface” function is more orientated
towards Spatial Conformetrics app.

Collapse Alland Expand All

The lasttwo dropdown options are used to collapse and
to extend all folders. Itis particularly useful when working
with larger projects with multiple layers, organised in
many folders and subfolders.
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Draw a Network

Using our overlays as reference, we are going to draw in a road network upon which the truck fleet will
run.

Movement and Rotation

Pan: l*b or middle click and drag

Zoom: :ﬂ: or mouse scroll

Rotate: c orright clickand drag
Snap Mode

The snap mode dictates what we can connect segments to while drawing. The shortcut keys <Q>,
<W> <E>can be used to switch between the three modes:

'\. Snap to points on the network
(D4 Snap to surface model
feo 2 Snap to constant elevation
Draw Tool
9

Press the pencilicon & and left click on the surfaces to draw roads that connect the pitand dump.
The shortcut key <D> can be used to start and stop drawing.
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% @ Q@ C + @ e s H @vﬁlﬁlw * |82 Lo A | |[z-offset|
= g—

Material Type Waste

Loader R9250

Truck KOMB30E_AHS

Operating Conditions

History

Source Destination
OpenPitM1P1Yy Stockpiles/ROM1
OpenPitiM1P1} Dumps'\Dump1'8...
OpenPitiM1p1Y Stockpiles/ROM1
OpenPitM1P1Yy Stockpiles/ROM1
OpenPitM1P1} Stockpiles/ROM1

G| & ¥/ = =&

Name Isolat...
- ~f OpenPit @
- b M1 [T]
e ©
+ W P2 [v]
- W p3 [T
- W Pao1 [T
: 5 :TE g 0 Errors ﬂ Warnings ﬁ Messages Hidden
v Rl |00 @ # Hide  AutoFix | Text
v M 7e0 @ 3 @ 1 = 52 block(s) are isolated because they have no joins assodated with them.
v M 780 (V] f\ 2 = Comnect Pointis 7.3m from a segment, but not connected to the segment
v M 770 & .
£ P-4

Display Error List Grid Segments Charts Truck Times Cyde Time Analysis Schedule Auditor

Modes Segments

Define Sources and Destinations

Tip1:

Todraw aramp, display
your pit blocks from below.
This way, you will
immediately see how the
isolated blocks become
connected (painted green
inviewport and marked
with greentickin the
Blocks panel on the left.

Tip 2

Show Mouse Text (press
[Legsl |

- )and when drawing
networks on ramps check
atooltip and make sure the
slope is not too big.

Nodes are fixed load points (or dump points) that we manually connect to the network. Typically, these

represent pit centroids, dump centroids, stockpiles and crusher bins.

Types of Nodes

Node Source Destination
Bench Exit v
Lift Entry ¢
Stockpile . o
Crusher °
Waypoint A waypointis neither a source nor a destination
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Promoting a node

Creating a node is as simple as right clicking a point on the network and selecting “Promote Point to
Node".

Split segments within X of this point

Set Final Speed on Selected Points

3% ZoomTo

Drape Onto Triangulation

Move Point

Promote Point to Node

¥ Delete

> Create nodes:

o Findthetoe of the pitramp and promote to a Bench Exit.
o Findthe crestof the dump ramp and promote to a Lift Entry.

Set Road Rules

Road signs can be dragged and dropped onto the network to reproduce the site road rules.

Maximum speed: Trucks are restricted to this maximum speed.

Slow point: %fﬂ IB.JCKS slow down approaching this sign, then speed
Stop and wait: @ 'Sl'élégl;%i[op and wait at this sign for the number of
Do not enter: = Trucks cannot enter from this direction (but may exit).

The Road Signs menu can be found in the top right panel with the Overlays and Flags menus.
Additional signs are available in the “To Show” dropdown.
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Labels Entities
& Name Text Font Name Size g Name Size Color N oK
Nodes name - Tahoma v 13 3 g Scrnode 25 > N -
v
g  Segments name v Tahoma »|133 g DstNode v v
¢ Jons <name > v Tahoma v | 133 g Src+Dst 28 3 v =
Point . v
Segment — - = > . 00
Y| SN v SpotAtDumpSeconds 30.00000
e ahler -~ . . =
g Disabled v leses Custom Properties
Display Error List Grid Segments Charts Truck Times Cyde Time Analy Schedule Auditor

Tosetroadrules:

o Draganddrop some signs onto the network to create safe intersections and appropriate
speeds.
o Selectsome segments > Right click > “Set Speed Limits on Selected Segments”.

AN

Snap points and nodes together

Clear Slow Points and Stop Signs

Do Not Enter

Set Speed Limit on Selected Segments » |

Set Final Speed on Selected Points >
% Zoom To

Drape Onto Triangulation

Select Coincident Points X
Promote Point to Node »

Create Nodes at Defined Elevations »

K Delete Del

R e

o Selectsome points > Right click > “Set Final Speed on Selected Points”.
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Snap points and nodes together
Clear Slow Points and Stop Signs

Set Speed Limit on Selected Segments

Set Final Speed on Selected Points

Zoom To

Drape Onto Triangulation

Select Coincident Points

Promote Point to Node

Create Nodes at Defined Elevations

Delete

“
m
n

(202
(102
©
0
O
(22
12

v
2
o
°
&7

Removing road rules

Stop signs and slow points can be removed from segments via the right click menu.

r

Snap points and nodes together

Clear Slow Points and Stop Signs

Set Speed Limit on Selected Segments

Set Final Speed on Selected Points

Zoom To

Drape Onto Triangulation

Select Coincident Points
Promote Point to Node
Expand Selection to Full Edge
Select Nearest Point

Split Segment Here

Create Nodes at Defined Elevations

M % Delete (Del

Speed signs are never "removed" because all segments have a speed. Speed signs will be visible
whenever there is a change in speed: at a terminal point, at an intersection, or anywhere on the road
you have dropped a sign. To make a sign invisible, change the speed limit to be equal to the
neighbouring segments.

Segments have forward and backward speed properties.
Enable them in 7o0/s > Project Settings > General > Segment Direction Indicator.
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Project Settings

Grid | Custom Properties

Viewpart
Background
Background Top Color
Background Middle Colar
Background Bottom Color
Digitizing Colors
Current Digitizing Color
Past Digitizing Color
Selection Color
Selection Color

Active Selection Color

A |z-offset =

Mouse Snap Search Radius
I Segment Direction Indicator

Curved Roads
Issue Resolution

Enable /Disable Issue Finders
Max # Issues Per Issue Finder
Find Isolated Block Issues
Find Nearby Points Issues
Find Steep Grade Issues
Find Zero Length Segment Issues
Find Isolated Mode Issues

Cancel

AR

OK

to 20 km/h.

> Findaroadwith a 40 km/h speed limit.
> Draga?20km/hsignontothe road. The signisvisible because there is a speed change from 40

> Draga40km/hsignoverthe top of the 20 km/h sign. The sign will disappear because there is no

speed change along the segment.

The 20 signs show
Decause ther21s a

change from 30 km/h
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Query a Haul

Every haul route is defined by several parameters — such as truck type, material, loader, source, and
destination.

Pre-start checks

O Isthere a source node connected to a destination node on the networke
Travel 0 Is atruck defined in the Trucks > Models step?
Times
O Isa material defined in the Cycle Times > Materials step@e
O Isaloader defined inthe inthe Cycle Times > Loaders step?
C_ycle O Are the Loader Bucket Payloads sete
Times O Are the Truck Payloads sete

If you answered “yes” to all the above, continue to the next step.

Route Selection

Follow these steps to activate a haul:

1. Leftclick onthe Bench Exit node that you drew in the pit.
2. While holding the <CTRL> key, left click on the Lift Entry node that you drew on the dump.
3. Rightclickand select “Show Return Route”.

¥,
Show Return Route

Snap points and nodes together
:ﬂ: Zoom To
Drape Onto Triangulation

Select Coincident Points

x Delete

Haul Infinity calculates the fastest route between the source and destination and then displays that
route on screen. The red arrows represent the loaded route, and the yellow arrows represent the
return route. Depending upon the network, sometimes the return route will take a different path than
the loaded route.

Try Return on Same Route” is an option in Setup > Settings.
Use this setting to force trucks to return on the same route.

With the route still active, open the Cycle Time Analysis tab below the viewport. You should see the
error message “There is no active cycle time to display.”
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Cycle Time Analysis o
Cyde Time Analysis Cyde Time Breakdown
Y

There is no active cyde time to display.

Display Error List Grid Segments Charts Truck Times Cycdle Time Analysis Schedule Auditor

To make cycle time calculations, Haul Infinity needs to know the material type, loader, and truck type.

> Enter route parameters:

1. Find the Route Selections panel to the left of the viewport.
2. Setmaterialto “Ore”.
3. Setloaderto R9400.
4, Settruckto CATTTE.
5. Setoperating conditionto “Normal”.
Route Selections o a
Material Type ore ]
Loader R9400 |
Truck ‘caTTE v
Operating Conditions Normal -
History
Source Destination
P1/Exit Dumps/wd1/entry

You will notice that the Cycle Time Analysis panel now shows numerical and graphical results.

Cycle Time Analysis L
Cyde Time Analysis Cyde Time Breakdown
Loader Name R9400 - o
Truck Name CAT777E U
Material Ore
Operating Condition Normal
MNumber of Passes 6
Idle Ratio 0%
Loader Payload (t) 20 .

Display  Errorlist Grid  Segments  Charts de(TInesICycth'leAndys’slSd'ledJeMdhr
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Network Analysis

There are four tiers of network analysis in order of increasing complexity.

Each method gives us increasing control over the data from Haul Infinity.

Daily operational checks
Processaschedule
Exportto lookup table
Live scheduling queries

Daily Operational Checks

When a haul is queried in Haul Infinity, information about that haul is displayed in the Charts tab, the

Truck Times tab, and the Cycle Time Analysis tab.

Display Error List Grid

Charts

The Charts tab can be configured to display elevation, velocity, fuel burn and engine load over time or
distance. Use this tab to find out where the trucks are slowing down, and why.

Segments

Charts

Truck Times

Cycle Time Analysis

Schedule Auditor

Charts
X Axis: Distance v Y Axis: Elevation,.. ¥ 1,250.00
Trucks - 40.00
N\
(T ca= J-| | 1200 & 3000 _
|| CAT789D o 1,150.00 @
| KOM830E B -
> R o -
. EH3000 2 1,100.00 | <
Primary Y Axis Scale ‘“ 10.00
V] Auto 1,050.00 - '
Secondary Y Axis Scale 1 T T T — T 0.00
J e 0.00 1,000.00 2,000.00 3,000.00 4,000.00 5,000.00 6,000.00
- : Distance
(Uishowsgns | ¥/5how Wayponts i
t to Excel —— Elevation Profile — Velocity Profile - CAT777E

Display Error List Grid Segments Truck Times Cyde Time Analysis Schedule Auditor

Signs checkbox).

viewport.

YV VYV VVV

Inthe Trucks list flag trucks that charts you wish to display.
Specify Primary and Secondary axis scales (Auto by default).
Overlapping road signs on the chart can be dragged across the charts area or hidden (Show
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Toggle Show Waypoints checkbox to show/hide network waypoints.
Hover the mouse cursor over the curve to display the position of the truck on the road in the

You can export and save the chart(s) displayed using Export to Excel button.




Truck Times

The Truck Times tab presents a stacked bar graph of the cycle time. Use this tab to compare the
performance of two or more truck types.

Truck Times 2

Materiak Ore

I Loaded Travel Time [l Unloaded TravelTime | ] Queue Time [ Load Time | | SpotAtLoader Time
Loader: R9400 / 2 spot AtDump Time [l Dump Time | TKPH Delay Time

Operating Condition: Normal

Truck

» CAT/7E
CAT789D
KOMB830E
EH5000

IE Indude Fixed Times CAT777E CAT789D KOMB30E EH5000

i/ Show Chart Waypoint Breakdown Truck

Display Error List Grid Segments Charts Truck Times Cyde Time Analysis Schedule Auditor

» Selectthe route for which you wish to display cycles from the network viewport or from
the History panel on the left.

» Flagthe Include Fixed Time checkbox if you want to display non-productive truck times
onthe graph,ie:Queue time, Load Time, Spot at Loader Time, Spot at Dump Time, Dump
Time, and TKPH Delay Time.

> Flagthe Show Chart Waypoint Breakdown checkbox to display a breakdown by
waypoints.

» Hoverthe mouse cursor over the required truck graph to display the applicable cycle
time values.

Cycle Time Analysis

The Cycle Times Analysis tab displays the key performance indicators for the active haul. Use this tab
to compare fleet sizes, cycle times, fuel burn, TKPH values, productivity rates and delays.

Cycle Time Analysis a
I Cyde Time Analysis I I Cyde Time Breakdown I
Loader Name R9400 - %
Truck Name CAT777E
Material Ore
Operating Condition Normal

Number of Passes
Idle Ratio

Loader Payload (t)

Dry (t/h)

wet (t/h) 1,838
Bank (ban/h) 633
Loose (m3/h) 760
CoTds

Display Error List Grid Segments Charts Truck Times Cydle Time Analysis Schedule Auditor

Inthe Cycle Time Analysis panel on the left see a detailed analysis of time cycles, applicable to the
Loader, Truck, Material and Operation Conditions, selected in the Route Selection panel.

The Cycle Time Breakdown panel on the right displays the ring chart of cycle time breakdown into the
intervals listed in the legend. Toggle the percenticon in the top left corner to switch units from minutes
to percent.
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Process a Schedule

The Schedule Auditor is a tool provided expressly for mine schedulers, to generate bulk haulage
calculations across an entire schedule. To use this feature, you must supply an existing schedule that
specifies sources, destinations, loaders, trucks, and materials moved. Haul Infinity will then generate
the full cycle time breakdown and 3D haul strings for each schedule record. This can be used to
estimate truck fleet mobilisation and utilisation over time.

Pre-Start Check
Inspect the schedule for errors:

Navigate to the sample data \NodesVersion folder.

Open ScheduleWithNodes.csv.

Make sure that each row in the schedule contains a source, destination, truck type, material,
and loader.

Remove any blank rows.

Save the schedule ina CSV format.

SRS

Scheadule Import
Import to Haul Infinity from CSV:

Navigate to the sample data \NodesVersion folder.

Open SampleModelWithNodes.hinf.

Find the Schedule Auditor below the viewport and openiit.
Click Import Schedule.

ron

Schedule Auditor r

‘ Import Schedule D Source Destination Truck Material | Loader Operatin... | Flags
* Export Schedule

x Clear List

[7] Zoom on Select -
Display Error List Grid Segments Charts Truck Times Cycle Time Analysis I Schedule Auditor I

5. Navigate to the sample data \NodesVersion folder.
6. Open ScheduleWithNodes.csv.
7. Clickthe blue plusiconto create a new CSV mapping template.
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8. Draganddropthe CSV column headersto the corresponding schedule field. The ID and Flag
fields can be left blank.

Import Schedule Wizard

Choose CSV Map
Configure which CSV data columns should be placed into which fields.

Templates 2 | Schedule Ficlds # |[esveommns  a |
=] —
- SourceName™ source
e = ‘ - destination

DestinationName™ destination

T | ek e
Material material loader
e loader material
Eul = -
Flags\1-Ramp 1Access

Flags\2-Ramp2Access

Drag and drop the CSV colum
Flags\3-Ramp3Access headers onto the schedule fields

< Back Next > Cancel

9. Click Nextto continue.
10. Click Finish when the importis complete.

Importing Nodes
Processing selected file.

¥ Processing File: ScheduleWithNodes.csv
Import completed, with 15 audit items created successfully.

< Back Finish

Import Schedule from Scheduler

If you are using Haul Infinity within the Scheduler (ATS or APS), you can import a schedule directly
from the scheduling app.

1. InAlastri Tactical Scheduler:
a. Runallthe Setup Tasks.

b. Inthe Schedule tab, run Scenario or Full Schedule.

2. InHaul Infinity:
a. Inthetoptab barlocate the Scheduler tab.

b. Select“Import from Scheduler”. Imported strings will be displayed as a list in the
Scheduler Auditor tab.

c. Doubleclickany lineinthe listto animate the haul in the viewport.
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Setup | Reserves | Schedule | [RJHaul Infinity
File Import Export |Scheduler] Extensions Tools Help

Import Blocks fogs@@heduler

Import Schedule from Scheduler |
[

L‘ o< Il

Material Type ore
Loader RI250
Truck KOM330E_AHS

Operating Conditions

History

G |@| 4 ¥ ==& &

Name Isolated B

+ M openrit

« | Dumps
+ 1 Dump1
+ M Dump2
+ ¥ Dump3
+ M 61

+ M Backfils

Nodes  Segments | Blocks

Note that the Sources and the Destinations must exactly match between the Schedule and the Haul
Infinity project. This means that for every source or destination in the schedule, there must be a node
or a block that has that name. Moreover, if the schedule specifies a haul from source A to destination

[cleleled el

$ mport schedule

4 Export Schedule

B Ceoriist

Zoom on Select

Display  Error List

D | E-m g X |

A ot

0

Material Loader

hir} Source Destination Truck

» 1000000001 CpenPit11\P2\P201\760\. . StodpilesAT 1 KOMB3..._ Ore
1000000002 OpenPitWM1P1\P102\810\...  Dumps\Dump 11780112 KOMB3... |Waste
1000000003 CperPitM1P1PI01\790\..  Stockpiles/ROM1_1 KOMB3.. Ore
1000000004 CpenPitM1\P2\P201\780\..  Dumps\Dump2\760122 KOMB3... Waste
1000000005 CpenPitM1\P1\P102\810\...  Dumps\Dump1178012 KOMB3... Waste
1000000006 OpenPitW1\P1\P102\810\...  Dumps\Dump 11730112 KOMB3... Waste
1NANNNNANT. OinenPiti11P 21P 20 117301 DumnsiNoma 4260122 KOMRT \Waste.

Grid  Segments  Charts  TruckTimes  Cyde Time Analysis

R9250
R9250
R9400
R3250
R9250
R9250
Ra2En

Gradient (%) |~

Operatin

8 Elocks~

Flags
Oon: [ Off: L]+
on: [ Off: [
on: [ Off: [

on: [| Off: [

on: [| Offi [

on: [ Off: [..
One OFfF- [

B, then there must a physical path on the network for a truck to travel between A and B.
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Scheaule Audit

Double click the first line in the schedule auditor to activate the haul in the viewport. We can use the
arrow keys to move forward and backward through the schedule; this lets us inspect the haulage
solutions provided by Haul Infinity and make any functional changes to the network as required.

Schedule Auditor o
; Impaort Schedule ID  Source Destination Truck Material  Loader Operatin... Flags
1 P1R4\1030 WD1R4\1155 CAT785D Ore PC2000  Mormal on: [1Ra...
A Eort scheduie 2 |PUR4\1042 | WDIR4\1160 | CAT785D Ore PC2000  Mormal  On: [1Ra...
% . 3 PIR4\1048  WD1R4\1165 CAT735D Ore PC2000  Mormal on: [1'Ra...
4 |P1\R4\1054  WD1\R4\1170 CAT7Z850 Ore PC2000  Mormal on: [1Ra...
Zoom on Select 5 PIR4\I060  WD1R4\1175 CAT735D Ore PC2000  Mormal on: [1'Ra...
6 P1R4\1066  WOD1\R4\1180 CAT785D Ore PC2000  Mormal on: [1Ra...
7 PUR4\1072 WD1\R4\1185 CAT7850 Ore PC2000  Mormal on: [1'Ra...
8 P1R4\1078  WOD1\R4\1190 CAT7850 Ore PC2000  Mormal on: [1Ra...
9 P1R4\1084 WD1\R4\1195 CAT7850 Ore PC2000  Mormal on: [1'Ra...
10 P1\R4\1090  WD1\R4\1200 CAT735D Ore PC2000  Mormal on: [1Ra...
11 P1\R4\1095  WD1\R4\1205 CAT7350 Ore PC2000  Mormal on: [1'Ra...
12 P1\R4\1102  WD1\R4\1210 | CAT735D Ore PC2000  Mormal on: [1Ra...
13 P1\R4\1108  WD1\R4\1215 CAT7350 Ore PC2000  Mormal on: [1'Ra...
14 P1R4\1114  WD1\R4\1220  CAT735D Ore PC2000  Mormal on: [1Ra...

Display Error List Grid Segments Charts Truck Times  Cyde Time Analysis

We may at any time switch to the Charts, Truck Times, and Cycle Time Analysis tabs for more detail
on the active haul.

Roads can be flagged open or closed in the schedule. Use flags to model a changing road network
overtime.
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Scheaule Export

Once you have audited the schedule to your satisfaction, the calculated results can be exported for
use in cost modelling and fleet selection.

To exportthe schedule:

1. Openthe Schedule Auditor tab.

2. Click “Export Schedule”

3. Navigate the samples folder.

4. Enterafile name “schedule_export” and continue.

[ Export Wizard

= LB L X
Select Destination
Select destination file(s) for the export.
Name ' File Name
I Schedule Audit Export Alastri. Haullnfinity. Samples. 4.0. 57\NodesVersion\schedule_export.zip
| Next> Cancel
y:

5. Set"Add DXFs"totrue. This will generate a 3D haul string for every row in the schedule.

[ =al B (2
Configure Export
Select configuration options to control the export.
Misc A
Add DXF files to the .zip file for every row in the audit tab? True
<Back || Next> Cancel
)

6. PressNexttocontinue.
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7.

Press Finish to exit.

The export will be saved as a zip file that contains a CSV summary and named DXFs of every haul.

Inspect the export:

SRR TS

Open Windows File Explorer.

Navigate to where you saved the schedule export.

Right click on “schedule_export.zip” and extract the contents.

Open “00-Summary.csv”

Every row in the schedule has been fully appended with cycle times, distance travelled,
productivity rates, fuel burn and TKPH calculations.

This gives us a solid foundation on which to base decisions for cost estimation, budget forecasts and
equipment mobilization.

Export Lookup Table

A complete table of network connections can be exported through Export> Cycle Times to CSV. This
will create alookup table of every possible permutation of source, destination, truck, loader, and
material. The complete lookup table can number in the tens of thousands of rows.

You might choose to do this when evaluating multiple scenarios, so you don't have to process each
schedule one by one in Haul Infinity, or when generating dispatch tables for your fleet management
database.

To exportthe complete network:

1.

2.
3.
4,

Goto Export>Cycle Times to CSV.

Select a destination folder.

Enter the file name as “cycle_time_export”.
Click Next.

| 7 Export wizard — (o I >

Select Destination
Select destination file(s) for the export.

Name File Name
» Cyde Times CSV Alastri.Haullnfinity. Samples. 4.0. 57\NodesVersion\cyde_time_export.csv

MNext > Y Cancel

©oNOO

Select all material types for export.
Select all blocks for export.

Select all operating conditions for export.
Select all loaders for export.

Select all truck types for export.
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10. Selectall roadsflags for export. Select all sources and destinations for export. You can also
drag and drop headers to organize columns order, or remove those, you don't want to seein

exportfile.
[ Export Wizard =l 8 j| X
Select Nodes
Use Node Type Name X Y z Data Source  UID Spot At Dum... Ramp
Stockpile LGStockpile 213040.803... 9926432.54... 1155 Promoted 0 30.00000 MNone
Crusher Crusher 213420.465... 9926802.72... 1150.30504 Promoted 35 30.00000 MNone
BenchExit P1/Exit 213659.225... 9925732.10... 1030 Promoted 72 30.00000
3 LiftEntry Dumpsfwd1/.. 213410.505... 9926266.87... 1235 Promoted 73 30.00000
With currently selected rows (4rows): [/ use
<Back || MNext> Cancel

11. Runexport. This will generate a haul for every single combination of material, operating
condition, loader, truck and flag between every source and every destination.
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Live Scheduling Queries

Haul Infinity can create a live connection with any mine planning package that enables scripting,
including Microsoft Excel. Advanced users can connect Haul Infinity to their projects directly, without
having to do any imports or exports. This feature is referred to as the interop, which is short for inter-
operability.

To interop with Haul Infinity:

Navigate to the sample data \NodesVersion folder.

Open SampleModelWithNodes.hinf.

Open Interop.xlsb.

If you have dual screens, arrange Haul Infinity and Microsoft Excel side by side.

ron s

5. IntheInterop, click “Enable Editing”

0 PROTECTED VIEW  Be careful—files from the Internet can contain viruses. Unless you need to edit, it's safer to stay in Protected View. Enable Editing

6. Inthelnterop, click “Enable Content”

I SECURITY WARNING Macros have been disabled. Enable Content

7. Locate the “Update from Haul Infinity” button in the top left of the Steps tab, and pressiit.
8. Thetable should now be updated with cycle time values.

We can query any number of hauls by changing the haul parameters in columns F through column M.
The dropdown boxes have automatically been populated with every source, destination, truck, loader
and material in the open project.

e Ifyouchangeany haul parametersin the Interop, the calculations update instantly.
e Ifyouchange the networkin Haul Infinity, the calculations update instantly.

The Interop formulas can be copied and pasted into any format or layout, from daily dispatch
calculations to three-month plans. For advanced users, the macros can be edited in Visual Basic for
Applications.

A Haul Infinity project must be open for the Interop to connect to.
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Node Exercises

These exercises illustrate the best practices for using nodes in a project.
Create Nodes at Elevation

Use this tool to create entry points for each bench in the pit or dump.

To create nodes by elevation:

1. Navigate to the sample data \NodesVersion folder.
2. Open SampleModelWithNodes.hinf.
3. Centrethe pitinthe Network tab.
4. Hover the mouse over the pit floor and read the RL from the status bar in the bottom left of the
screen. This should be 1030.
5. Hoverthe mouse over the ramp crest and read the RL from the status bar. This should be 1120.
6. Double-click the pit ramp to select the entire length.
7. Rightclick>Create Nodes at Defined Elevations > As Bench Exits.
Select Range x
=9 e Fream
1042
Mame Range 1045
T Pitbenches 1030,1120,6 1054
10680
1066
1072
1078
10534
1050
1096
1102
1108
1114
1120
Cancel oK

8. Entertherange as <floor><crest><bench height>.
9. Press OKto continue.

e Thiswill create nodes on the pit ramp at six metre intervals between the 1030 and 1120
elevations, as shown in the picture below.

AAAAAA

RARKRRRRAR

s Bods Orspeef
(213,687.11 | 9,925,718.58 |1,030.00) m
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Node Naming
Nodes must have the same unique name in all projects and documentation.

e |fyouare processing a schedule, the nodes must have the same name as the schedule
sources and destinations

o Ifyouareinterfacing with dispatch, the nodes must have the same name as they are called in
the fleet management system

This means that nodes must be renamed from their default names.
Torename nodes in the Grid panel:

Navigate to the sample data \NodesVersion folder.
Open SampleModelWithNodes.hinf.

Centre the pitin the Network tab.

Dragabox overthe dump to select alldump nodes.
Openthe Grid tab below the viewport.

Change the selection to “Nodes”.

Edit node namesin the Name column.

Noopwn S

Drag a box over dump to 2
select all dump nodes

4 [

Grid n

— .
Selection: Node (21) e 1 Change the selection to Nodes M
NodeType l Name X Y Z DataSource UID SpotAtDumpSeconds Ramp

g UftEntry v |  (IRNEINEES | 213143.55594 9926304.19228 1155 Drawn 2 30.00000 Ramp4
LfEntry v  WDIR4\1160 21319391619 9926346.84051 1160 Drawn 3 30.00000 Ramp4
LiftEntry +  WD1R4\1165  213216.26666 9926409.92125 1165 Drawn 4 30.00000 Ramp4
LiftEntry ¥ WD1R4\1170  213257.83347 9926464.21324 1169.95808 Drawn 5 30.00000 Ramp4
LiftEntry v  WD1R4\1175  213323.27724 9926452.14129 1175 Drawn 6 30.00000 Ramp4
LiftEntry v  WD1\R4\1180 213386.5107 9926440.96442 1180.02604 Drawn 7 30.00000 Ramp4
Liftentry ¥ WD1\R4\119 Open Grid tab lss 9926432.64254 1185 Drawn 8 30.00000 Ramp4

Display Error List l Grid | Segments Charts Truck Times Cyde Time Analysis Schedule Auditor

Nodes can be renamed with formulas in Microsoft Excel.
Use the Export button >“Nodes & Segments to CSV".
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Dump Time at Nodes

Every node has a SpotAtDumpSeconds property which controls the dump spot time at that location.
Forexample, spottime at the crusher may be different from spot time on the main dump.

Set spottime atthe crusher:

1. Navigate to the sample data \NodesVersion folder.
2. Open SampleModelWithNodes.hinf.
3. Openthe Nodes panel in the bottom left of the screen.
4. Find “Crusher”inthe list.
5. Rightclick and select “Zoom to”. This should centre the crusher in the viewport.
6. Gotothe Properties panelinthe bottom right of the screen.
7. Change the SpotAtDumpSeconds from 30 to 50 seconds.
Setup | Network
| \ | Q Q C 1*0 :: Iy_’; H_i‘_ @' E y w |1l | E\B & v | |Z-Offset| ~ ib‘ (Bllocks = .f' Animation = %Views -
o x
Material Type Topsoil - SLOY
Loader PC1250 - g @ g’
Truck caT777s - s Jxtaleca
Operating Conditions | Poor - @ %’
History
Source Destination @ @ %Ioﬂ
SLO
COF
To Show | Do Not Enter, Max 10, Max 20, Ma
Overlays Road Signs Flags
o
Attribute I
v B/ PUR3\L108 & Selection: | Node (1)
+ &1 WD1R3End eneral
b j WD1R4\End . ModeType Crusher
C WD1'\R2End Mame Crusher
+ [ WDLRIEnd X 21342046504
I ~ &/ Crusher | ¥ 9926802,72352
b/ usher,213420.4650 B Zoom To I * z 1150.30504
Grouped Fields ““»‘-\vailableF\ Drape Onto Trizngulation Y z DataSource | UID | SpotAtDumpSeconds | Ramp | SpotAtDumpSeconds
Name NodeType Select Coincident Points 04 9926802,72352 1150.30504 Promoted 35 50,00000 Nane Custom Propertes
: Move Point (F) Ramp MNone
Segments Blocks Show Path To 4 gments Charts Truck Times Cyde Time Analysis Schedule Auditor
#H oelete (Del)

v' Thiswillincrease the total cycle time of the truck by twenty seconds.
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Use the Nodes Panel
The Nodes panel is where nodes can be organised into groups for finding, hiding, and editing.
Organise nodes by property:

Navigate to the sample data \NodesVersion folder.

Open SampleModelWithNodes.hinf.

Openthe Nodes panelin the bottom left of the screen.

Clear the Grouped Fields by dragging each row into the Available Fields list.

To organise nodes by their type, drag “NodeType” from the Available Fields list into the
Grouped Fields list.

To organise nodes by their ramp, drag “Ramp” from the Available Fields list into the Grouped
Fields list.

o opwNs

Nodes a 3
Attribute

» +» i/ Stockpie
» § Crusher
v ¥ LiftEntry

f

Grouped Feelds Available Fields
NodeType Name
X
Y
4
DataSource
uiD

Nodes Segments Blocks

Create custom node properties:

Goto 7o0/s > Project Settings > Custom Properties.

Pressthe green plusicon 5 to add anew property.
Rename the new property to “Region” and set the default to “Ex-Pit”.
Press OKto accept.

[Tools | Help
Project Settings

L3}
c L General | Grid = Custom Properties

A N

g = 4 §
Name Default Value
| ¥ | Region ExPit |

5. Dragaboxoverthe pitto select all in-pit nodes.
6. Inthe Properties panel change the selection the “Nodes’.
7. Inthe Properties panel change the “Region” to “In-Pit".
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8. Gotothe Nodes paneland drag “Region” to the top of the Group Fields.

Setup | Network

% QA aQC + M PR cm g R, (T L - ([zoffset| ~ QP (Blocks~ | P Animation~ G Views -
o 1 o 1
Material Type Topsol - I 10| [Toos =
Loader PC1250 -
Name
Truck CATITTG - Y
Operating Conditions | Poor - P Dump
&P Bridge
Histary & Tons
Source Destinaton
Overlays | RoadSgns  Fiags
o a2
o Properties o o
+ | Stockpie Selection:  Node (43) -
+ W LifiEnty General ~
v~ W Bendhxit Mod=Type Benchexit -
3 i Selection: Node (43) - Name {multple values)
' NodeType | Name x Y z Datasource | UID | SpotAtDumpSeconds| X (multiple values)
» M| Crusher Y (multiple values)
BenchExit + PLR4\I0N 213728.77731 9925707.55912 1047.96228  Dramn 31 30.00000 B
z (multiple values)
BenchExit + PLR4|L042 213667.90445 9925708.29784 104151276 Dramn 32 30.00000
BenchExit v PIR41036 213%43.37039 992570852729 103656826 Drann 33 30.00000
Grouped Fieids Avalable Fields
e o = BenchExit v PUR4\IDI0 213659.22552 992573210806 1030 Drann 30,0000 SpotAtDumpSeconds 30.00000
BenchExit ~ P1R4\1120 213503.64714 9925713.12667 1120 Drawn 36 30.00000 Losom2ieeries =
Reon g || PolAOUSE... Rega i :
BenchExit » P1\R2\1162 213868,19306 992576019911 1152 Drawn 39 3000000 -
Segments  Blocks Dipiay  ErrorList - Segments  Charts  TrukTmes  CydeTmeAndlyss  Schedue Audtor
L4

v" The nodes will now be grouped into in-pit and ex-pit nodes.

Segment Exercises

These exercises illustrate the best practices for managing segments in a network.

Curved Roads

Turnon curved roads by going to 700/s > Project Settings > General > Curved Roads.

Haul Infinity will interpolate curved corners on roads so that less points are required to draw the
network. This affects corner radius and overall cycle time.

Project Settings
General | Grid | Custom Properties
Viewport
Background
Background Top Color
Background Middle Color
Background Bottom Color
Digitizing Colors
Current Digitizing Color
Past Digitizing Color
Selection Color
Selection Color
Active Selection Color
Mouse Snap Search Radius

Segment Direction Indicator
I Curved Roads

Issue Resolution
Enable/Disable Issue Finders
Max # Issues Per Issue Finder 100
Find Isolated Block Issues
Find Nearby Points Issues

II’ I>III>’

w

>

>

Find Steep Grade Issues
Find Zero Length Segment Tssues
Find Isolated Node Issues
Find Point Lies On Segment Issues
Find Non-Traversible Segment Issues
Find Intersecting Segment Issues
Find Congruent Segment Issues
Find Isolated Joins Issues
Vertical Point Search Radius
Point On Segment Search Distance
Intersecting Segment Search Distance
Unsnap Search Radius
Steep Segment Grade Pct 1
Network Defaults
Rolling Resistance
Max Speed

RERNRRERRERE

Bweoon

3 a8 N2

Cancel oK
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Segment Naming
The Segments panel is where segments can be organised by name for finding, hiding, and editing.

To name segments in the Network tab:

1. Navigate to the sample data \NodesVersion folder.
2. Open SampleModelWithNodes.hinf.
3. Centrealldatainthe viewport.
4. Box selectall roadsinthe network.
5. Inthe Properties panel,rename them to “Surface”.
6. Box-selectall roadsin the pit.
7. Inthe Properties panel, rename them to “Deposit\P1".
8. Double-clickthe dump ramp and rename the segments to “Dumps’”.
Grid n
Selection:  Segment (5) -
Mame DataSource  TrolleyAssist SingleLane  RolingResistance  Distance  GradePct GradeRat | GradeInvRat GradeDea GradeRz
Surface Drawn O O 2.00 132.3 6,16 0.08 16,25 3.52 0, -
Dumps Drawn | | 2.00 232 10,57 0.11 2.45 6.04 a.
surface Drawn | | 2,00 55.8 -10.63 -0.11 9,41 -6.07 0
Depositifl | Drawn | | 2.00 57.6 -10.60 -0.11 9,44 -6.05 0 .

4 L3

— I
Display Errar List Grid Segments Charts Truck Times Cycle Time Analysis Schedule Auditor

Segment Groups

Grouping segments by name or data source can make it much easier to edit and interact with the
network later on, especially if you have many interim pit ramps criss-crossing at different elevations.

Editing segmentsin groups:

1.  Gotothe Segments panel and set the Grouped Fields to “Name”
2. Usethetick boxestotoggle visibility on and off.
3. Right Click>"Zoom To"to centre the group in the viewport.

Snap points and nodes together
Clear Slow Points and Stop Signs
Set Speed Limit on Selected Segments »
Set Final Speed on Selected Points »

:D: Zoom To

Drape Onto Triangulation w
Select Coincident Points

Promote Point to Node »
Create Nodes at Defined Elevations »

K Delete (Del)

4. Right Click >“Select Coincident Points” to select all nodes in the pit/in the dump.
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Snap points and nodes together
Clear Slow Points and Stop Signs
Set Speed Limit on Selected Segments »

Set Final Speed on Selected Points »

:ﬂ: Zoom To

Drape Onto Triangulation

Select Coincident Points

[
Promote Point to Node >
Create Nodes at Defined Elevations >

x Delete (Del)

5. Right Click >“Set Speed Limit on Selected Segment” to set speeds in the pit/ on the dump.

o n
Attribute
3 Ci
ik Snap points and nodes together
- i P1 PP J
Clear Slow Points and Stop Signs
| P =19
x.o"l Set Speed Limit on Selected Segments k I
Do Mot Enter
i Set Final Speed on Selected Points »
|
v :D: Zoom To 10
"’: Drape Onte Triangulation 0
Grouped Fiell Select Coincident Points
Mame Promote Point to Node » 30

Create Modes at Defined Elevations »

K Delete (Del)

PeEOLIEE®EO

T ROMMORESISTENE 50
GradePct
GradeRat Cydle Time Analysis 60
GradeInvRat
GradeDeg 70
GradeRad

6. Selectthe “Surface” group and change the in-pit rolling resistance in the Properties panel.

The default rolling resistance is setin 700/s > Project Settings > General.
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File Import Export Scheduler Extensions Help

Setup | Network

xQQac+

o
Material Type Topsail -
Loader PC1250 -
Truck CAT7T7G -
Operating Conditions | Poor -
History
Source Destination
o
Attribute

v+ ] Surface
+ i DepositP1
+ /] Dumps

Grouped Fields Available Fields
Name DataSource -

TrolleyAssist » Surface  Drawn

SingleLane Surface  Drawn
RolingResistance Surface Drawn
Distance Surface  Drawn
GradePct

Nodes | Segments | Blocks Display  Error List

Segment Flags

Selection: Segment (91)

Name  DataSource TrolleyAs{

(B)locks~ @ Animation~ B Views -
Grid | Custom Properties -
BRRzIg COoTS " o 2
Current Digitizing Color | ]
Past Digitizing Color [+ "-\-4-: ®
Selection Color ~
Selection Color ] NamE_ ® &
Actve Selection Color I Wi ®
Mouse Snap Search Radius 35 @ Dump =
Segment Direction Indicator @ Bridge =
Curved Roads & Topo ®
Issue Resolution ~
Enable/Disable Issue Finders ~
Max # Issues Per Issue Finder 100
Find Isolated Block Issues v
Find Mearby Points Issues ¥4
Find Steep Grade Issues ¥
Find Zero Length Seament Issues | Overlays | Road Signs  Flags
Find Isolated Node Issues ¥ |
Find Point Lies On Segment Issues ¥
Find Non-Traversible Segment Issues 7} Selection: | Segment (31 -
Find Intersecting Segment Issues ¥ General A -
Find Congruent Segment Issues 54 Name Surface
Find Tsolated Joins Issues ¥
Vertical Point Search Radius 5 4 TrolleyAssist
Point On Segment Search Distance 8 - SingleLane
Intersecting Segment Search Distance 8 Network Parameters S
Unsnap Search Radius 3 || [fliaderad
Steep Segment Grade Pct 13 -0.05 « T =
Metwork Defaults s 0,01
Rolling Resistance 2]
£73 gpeed 4EII 0.05
Final Speed 9 - 0.08
oK
Grid
T

Flags are used to toggle road segments on or off. Flags can be referenced from your scheduling
package to turn roads on and off according to a set of user-defined criteria. This may include staged
ramp availability, seasonal calendar delays or restricted access periods. Using flags allows Haul
Infinity to intelligently route trucks given a haul network which may be dynamic over time.

To turn off flagged segments:

1. Openthe Flags panel.
2. Untick the flag.

Flags o a
g = 4 ¥ H =
Name On/off
Ramp 1Access \/
Ramp2Access \/

1 Ramp3Access

Overlays Road Signs Flags

v" Thisturns off any roads which have this flag in their properties.
Toapply aflagtoasegment:

1. Clickonthe segment.
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2. Tickthe flaginthe Properties panel.

Selection: | Segment (1)

General
Name

TrolleyAssist

SingleLane
Network Parameters

RollingResistance

Metrics

(=]

m

-

~~

Created by dna. ..

Flags

Flags\1-Ramp lAccess
Flags\2-Ramp2Access
Flags\3-Ramp3Access

v When the flagis turned off, this segment will not be traversable.

Toadd aflagtoaschedule:

Mo

ScheduleWithModes_flags -

£

Navigate to the sample data \NodesVersion folder.
Open ScheduleWithNodes.csv.
Atthe firstempty column, add a column header “Ramp1Access’”.
Setvaluesin the column to “OFF”.

File Home Insert Page Layout Formulas Data Review  Wiew  Help 145 =
G1 % § RamplAccess
A E ¢ D E | F G H o -
1 |Source Destination Truck Loader  Material Conditior‘lRamEmccess I
2 | P1\R4\1030 WD1\R4\1155 CAT785D PC2000 Ore Mormal  OFF
3 | PI\R4A\1042 WD1\R4\1160 CAT785D PC2000 Ore Mormal OFF
4 | P1\R4\1048 WD1\R4\1165 CAT785D PC2000 QOre Mormal OFF
3 | P1\R4\1054 WDI1\R4\1170 CAT785D PC2000 Ore Mormal OFF
6 | PI\RA\1060 WDI1\R4\1175 CAT785D PC2000 Ore Mormal  OFF
[ PI\R4A\1066 WD1\R4\1180 CAT785D PC2000 Ore Mormal  OFF
g | P1\R4\1072 WD1\R4\1185 CAT785D PC2000 QOre Mormal OFF
9| P1\R4\1078 WDI1\R4\1190 CAT785D PC2000 Ore Mormal OFF
10 | P1\R4\1084 WD1\R4\1195 CAT785D PC2000 Ore Mormal  OFF
11 | PI\R4\1090 WD1\R4\1200 CAT785D PC2000 Ore Mormal  OFF
12| P1\R4\1096 WD1\R4\1205 CAT785D PC2000 Ore Mormal OFF
13 | P1\R4\1102 WDI1\R4\1210 CAT785D PC2000 Ore Mormal OFF
14 | P1\R4\1108 WD1\R4\1215 CAT785D PC2000 Ore Mormal  OFF
15 | P1\R4\1114 WD1\R4\1220 CAT785D PC2000 Ore Mormal  OFF
16 | P1\R4\1120 WD1\R4\1225 CAT785D PC2000 QOre Mormal OFF
ATl
ScheduleWithNodes flags | ()] 1 v

1. Saveand close the schedule.

2. Navigate to the sample data \NodesVersion folder.

3. Open SampleModelWithNodes.hinf.
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4. Gotothe Schedule Auditor tab and click Import Schedule button.

Schedule Auditor 2
. Import Schedule ID Source Destination Truck Material Loader Operating Condition  Flags
» 1 P1R4\1030 WD1R4\1155 CAT785D Ore PC2000 Normal On: [2\Ramp2Access’,... ~
f Export Schedule | 2 PIR4\1042 WD1R4\1160 CAT785D Ore PC2000  Normal On: ['2\Ramp2Access’, ..
3 PIR4\1048  WDI1R4\1165 CAT785D Ore PC2000  Normal On: [2\Ramp2Access’, ..
x Clear List | 4 PIR4\1054 WDIR4\1170 CAT785D ore PC2000  Normal On: [2\Ramp2Access,
1 Zoom on Select 5 PIRMN1060 WD1R4\1175 CAT785D Ore PC2000  Normal On; [2\Ramp2Access',...
6 P1R4\1086 WD1\R4\1180  CAT785D Ore PC2000 Normal On: [2\Ramp2Access’, ..
7 PIR4\1072 WD1R4\1185 CAT785D ore PC2000  Normal On: [2\Ramp2Access’,. -
Display  Errorlist Grid  Segments  Charts Truck Times  Cyde Time Analysis I Schedule Auditor I_

5. Specify path to the saved .CSV file, which contains schedule to be imported and click
NEXT.

6. Mapthefieldstothe column headers,including the “Rampl1Access’ flag state and
press NEXT.

Import Schedule Wizard

¥

Choose CSV Map
Configure which C5V data columns shouid be placed into which fields.

Templates 2| Schedule Fields # |[ csv columns 2
ol source
— SourceName* X source Astration
DestinationName destination
> T | e o
Material material loader
Loader oader material
OperatingCondition condition condition
Flags\1-Ramp1Access ramplaccess U [
Flags\2 Ramp2Access

Flags\3-Ramp3Access

<gack || MNext» || cancel

7. Review import results and click Finish to continue.

Import Schedule Wizard x|

Importing Nodes
Processing selected file.

» Processing File: ScheduleWithNodes_flags.csv
Import completed, with 15 audit items created successfully.

8. Double click onthe haul route in the list to display its animation in the viewport.

v When activating hauls through the schedule auditor, those hauls will correspond to
the flag statesin the schedule.
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Gradient Tools

Haul Infinity has tools for drawing segments at a specified grade, and for applying grades to existing
segments.

Gradient Draw Tool

Todrawaramp at10 % grade:

1. Selectthe draw tool

2. Setthesnap modetotriangles
Gradient (%) 10 :
3. Setthe Gradienttoolto10% :
4. Whilein planview, draw a road over the surface terrain.
5. Press <ESC>to exit the draw tool.
6. Turn offthe Gradient tool by clicking on the “Gradient” text.
7. Rotate the viewport to see the 10% ramp.

Use thistool to draw ramps when you don't have an existing design to snap to.
Tooltips and offsets

When drawing an interim ramp up the side of a pit or dump, use the tooltips and offset dialog to get the
best results.

Reading from tooltips:

Activate mouse over tooltips

1

2. Selectthe draw tool and set the snap mode to triangles.

3. Findaspotatthe toe of the dump and start drawing a ramp.

4. Hover the mouse over the next bench level to see the distance, bearing and gradient. Find a
10% gradient and continue the ramp.

o oee I HOE-m | Rle] S, (P A A zofset | 0 2 Gradient(%) | 10 =

7

\

Offset by coordinates:

1. Find the next point on the ramp that is approximately 10% grade.
2. Hold control and left click to open the coordinate menu.

Page 46 of 85



3. Change the gradient to exactly 10%.
4. Round the distance to the nearest whole number.
5. Press OKto continue.

Apply Gradient Between Points
Toapply a gradient between points:

1. Hold <CTRL> key to select two points on the same road.
2. Rightclick>"Apply Gradient Between Points”.

Snap points and nodes together

Set Final Speed on Selected Points

:Ec Zoom To

Drape Onto Trangulation

Select Coincident Points

Promote Point to Node >

Select Segments Between Points

Apply Gradient Between Points I

3. Setthe gradient for all segments between the two points.

| Apply Gradient X

There are 14 points selected, spanning RL 1041,51 to 1053,989,
Rise (First to Last): 12,48
Total Run: 100.30

Enter the gradient to be applied using any of the inputs below:

Gradient (%): sy €.0. 10%or -10%
Total Rise (units): 12.48 e.g.100r -10
Final RL: 1053.99 e.qg. 250

OK Cancel

Vertical offset tool
The Z-offsettool can be used to draw elevated roads such as a skyway or overpass.
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Draw segments with vertical offset:

4. Setsnap mode to triangles.
5. Selectthe draw tool.
Z-Offset 03
6. Change the Z-offset to 10 metres
7. Draw road over the topo surface.
8. Press<ESC>to exitthe draw tool.
9. Turn off the z-offset tool by clicking on the “Z-Offset” text.
o =@x e Fle
Move a Point

To move a point;

1. Double click a point on the network.
2. Rightclick>"“Move Point".
3. Click where you wantto move the point.

Split segments within X of this point

Set Final Speed on Selected Points k

:D: Zoom To

Drape Onto Triangulation

Select Coincident Points

Mowve Point (3] IL\\?
Promoete Point to Node >
¥ Delete (Del)

Insert a Point
Toinsert a point:

1. Leftclickasegmentonthe network.
2. Rightclick>"Split Segment Here”.
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Snap points and nodes together

Clear Slow Points and Stop Signs

Set Speed Limit on Selected Segments

Set Final Speed on Selected Points r

:D: Zoom To

Drape Onto Triangulation
Select Coincident Points
Promote Point to Node »

Expand Selection to Full Edge
Select Mearest Point

Split Segment Here 'l

Create Modes at Defined Elevations

#® oo (Del)

Toinsert points at a distance from another point:

1. Selectapointonthe network.
2. Rightclick>"Split segments within X metres of this point”.

Split segments within X of this point

Set Final Speed on Selected Points Ls

:D: Zoom To

Drape Onto Triangulation

Select Coincident Points

Move Point (F)
Promote Point to Node »
x Delete (Del)

3. Inthe Split within X metres of point window enter a distance in metres, such as 10.

Split within X metres of point

Input radius in metres

10

Cancel oK

4. Press OKto apply.
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v" You will see new point(s) within specified radius.
Tooltips

When drawing a road, the tooltips will show the coordinates, distance, bearing and gradient of the
point being drawn. This can be used to draw ramps at the correct grade over topo or designs.

To enable tooltips, press orthe <Space>bar on the keyboard.
B m ¢ R “ [ £ A zoftset | 10 *||6radiente) | 10 *

Coordinate Menu

When drawing roads, the coordinates menu accepts absolute coordinates, relative offsets, and polar
offsets.

To open the coordinate menu:

Press keyboard shortcut <D>to begin drawing.

Draw a point on the network.

Hold <CTRL>and click to draw a new point.

The coordinate menu will open with the coordinates of the clicked point.

rown

Enter Data Point

Absolute Coordinates

P2 13 250. 766449913
Y: 9,925,8490.28
Z: 1,123.92

Relative Coordinates

Delta X: -5.56
Delta ¥Y: 4.11
Delta Z: -0.15

Polar

Bearing: -66.74
Horizontal Dist. (m) 10.41

Gradient: -1.45

Cancel oK
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Error List Resolution

Haul Infinity detects problems in the network and lists them in the Error List tab below the viewport.
Always keep the error list open while making changes to the network.

Error thresholds can be setin 700/s > Project Settings > General > Issue Resolution.

Project Settings

General | Grid | Custom Properties

>

Viewport
Background
Background Top Color
Background Middle Color
Background Bottom Color
Digitizing Colors
Current Digitizing Color

>

4

Past Digitizing Color
Selection Color
Selection Color

II> |>I|

Active Selection Color
Mouse Snap Search Radius

[
o

Segment Direction Indicator
Curved Roads

>

Issue Resolution

>

Enable/Disable Issue Finders
Max # Issues Per Issue Finder
Find Isolated Block Issues
Find MNearby Paints Issues

=
(=]
(=]

Find Steep Grade Issues
Find Zero Length Segment Issues
Find Isolated Node Issues
Find Point Lies On Segment Issues
Find Mon-Traversible Segment Issues
Find Intersecting Segment Issues
Find Congruent Segment Issues
Find Isolated Joins [ssues

Vertical Point Search Radius

Point On Segment Search Distance

Intersecting Segment Search Distance

Unsnap Search Radius

Steep Segment Grade Pct

Metwork Defaults

Rolling Resistance

Max Speed

Final Speed

HENNNENENEEE

-
L]

B & w0

&7

Cancel OK
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Intersecting Segments

Intersecting segments occur when two segments cross over each other within a certain distance.
This may look like a valid vehicular intersection, but the trucks will not be able to travel from one
segment to the other.

Create overlapping segments:

Change snap mode to triangles.

Draw a single segment over the surface.

Draw a second segment crossing over the first.

Openthe Error List and find the “Intersecting Segments” error.
AutoFix the error.

SRR TS

Error List n

0 Errors FAN Warnings (5] Messages Hidden

# Hide = AutoFix  Text

» ‘_| 11 = Intersecting segments (nearest point within 1.2m of each other)
4 12 = Steep segment 13.2%

A 13 = Connect  Point is 6.6m from a segment, but not connected to the segment

Display Grid Segments Charts Truck Times Cycle Time Analysis Schedule Auditor

Unsnhapped Points

Unsnapped points occur when two points are within a threshold distance of each other. This may look
like a valid network connection, but the trucks will not be able to travel from one segment to the other.

> Create unsnapped points:

Change snap mode to triangles.

Draw a single segment over the surface.

Draw a second segment parallel to the first, almost on top of it.
Open the Error List and find the “Unsnapped points” error.
AutoFix the error.

SRR
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Point Over Segment

Points over segments occur when a point is within a threshold distance of a segment, but not
connected to that segment. This may look like a valid network connection, but the trucks will not be
able to travel from one segment to the other.

> Create a point over asegment:

Change snap mode to triangles.

Draw a single segment over the surface.

Draw a second segment by clicking in the centre of the first segment, and then over the topo
(create a T-junction).

Openthe Error List and find the “Point is 0.0 metres from a segment” error.

AutoFix the error.

GESERINES

Zero Length Segments

Zero length segments usually occur when importing survey data or road networks that have duplicate
pointsin them.

> Create azero-length segment:

Draw a segment.

Change snhap mode to points.

Select the end-point > Right click > “Move Point”.

Move the end-point to the start-point. This creates a zero-length segment.
Openthe Error List and find the “Zero Length Segment” error.

AutoFix the error.

Do wN

Duplicate Segments

Duplicate segments may occur when importing survey data or road networks that have duplicate
strings in them.

» Create aduplicate segment:

1. Change snap mode to triangles.
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Draw a single segment over the surface.

Change snap mode to points.

Draw a duplicate segment over the top of the first.

Openthe Error List and find the “Two segments with identical start and end points locations”
error.

AutoFix the error.

o ORWN

Steep Segments

Steep segments are defined as roads too steep for the truck’s rimpull and braking curves, or greater
than the global maximum gradient in Project Settings.

» Create asteep segment:

Set snapping mode to triangles.

Setthe Gradient tool to 20%

Draw aramp over the surface.

Press okay to accept.

Openthe Error List and find the “Steep Segment” error.

GENANES

Steep segments must be fixed manually by re-drawing the ramp or smoothing the segments.

E éfﬁv w gl .\‘ & % Z-Offset 10 5| Gradient (%) 20 5 %’ (B)locks %7 Animation v

@ Errors A Warnings (1] Messages Hidden
#  Hide AutoFix | Text
I 1 = Steep segment 13.2% I
a2 = Connect | Pointis 7.9m from a segment, but not connected to the segment
o 3 = Connect | Pointis 6.6m from a segment, but not connected to the segment

Display Error List Grid Segments Charts Truck Times Cyde Time Analysis Schedule Auditor

Truck TKPH Exercises

TKPH calculations are used to keep the tyre temperature within safe limits. This is calculated as a
function of payload and distance travelled.
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Enter TKPH Constraint

Each truck type will have a different TKPH limit depending upon the tyres on the machine.

To create TKPH constraints:

—

Look up the tyre TKPH limits from the tyre manufacturer. In this example we will be running
CAT 785D trucks with Bridgestone 33.00R51 VRLS E1A tyres, with a TKPH rating of 603.
Navigate to the sample data \NodesVersion folder.

Open SampleModelWithNodes.hinf.

Goto the Setup tab and open Limits step.

Select CAT785D from the trucks list.

Select the TKPH Limits from the categories.

Leave the Michelin constraint at 10,000

Change the Bridgestone constraint to 360.

©NO O WN

Setup | Metwork Not Ready

‘\gj} > > ? Truck Category Truck CAT785D

CAT777G ~ Root

|z <Defa - —_—
J = = Eé} P_tl CAT735D » ITKPH TMPH Limits I

Setup Task Engine Loads

@ Settings « | Cornering Speed Limits
» () Trucks Loaded

Models Unloaded

) Limits
~ (@ Cyde Times
@ Materizls
@ Loaders

e Parameters
e Operating Conditions

L L]

Whenever the tyre TKPH rises above 360, Haul Infinity willimplement a TKPH delay in the cycle time
for the tyres to cool down.

To see the TKPH value on a given haul:

Gotothe Network tab.

Find the source node P1\R4\1030 on the floor of the pit.

Right click onthe node > “Show Path To” > “Loaded” > “LiftEntry” > “WDN\R4\End".
Openthe Cycle Time Analysis tab.

Scroll down to the TKPH values.

Read the TKPH values for Axle 1Tand Axle 2.

OYGINRNNES
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Nodes o 2
Attribute

» ¥ P1R4\1048 -
v ‘/ P1R4\1042 Cyde Time Analysis Cyde Time Breake
» ¥ P1R41036 — — - —_——
TKPH | TMPH . % E
[~ ¥ P1R4\1030 - | e ———— - | s
» ¥ p1y4\1030,213659.22552,3925 T At o
» ! Crusher . S <
Grouped Fields Available Fields 58
Name NodeType - 79

X -

Nodes Segments Blocks Display Error List Grid Segments Charts Truck Times Cyde Time Analysis

| —

Whenever these values rise above a TKPH constraint, then a TKPH delay will be implemented.
Michelin TKPH values require an ambient temperature to be specified.

The defaultis 32°C in Setup > Operating Conditions > Normal.
Truck Speed Exercises

Road networks in Haul Infinity have default speeds, sighposted speeds, global maximum speeds,
cornering speeds and ramp speeds. Wherever two speed settings conflict, the lowest speed will be
chosen.

Change the Default Speed
Whenever a new segmentis drawn, itis automatically signposted at the default speed.
To change the network default speed:

1. Goto 700/s > Project Settings > General > Network Defaults.
2. Change the Max Speed to 60.

Project Settings
General | Grid | Custom Properties

Viewport
Background
Background Top Color
Background Middle Color
Background Bottom Color
Digitizing Colors
Current Digitizing Color
Past Digitizing Color
Selection Color
Selection Color
Active Selection Color
Mouse Snap Search Radius

||) |>II|))

w
I}

Segment Direction Indicator
Curved Roads
Issue Resolution
Enable/Disable Issue Finders
Max # Issues Per Issue Finder
Find Isolated Block Issues

>[>

5
5

Find Nearby Points Issues
Find Steep Grade Issues
Find Zero Length Segment Issues
Find Isolated Node Issues
Find Point Lies On Segment Issues
Find Non-Traversble Segment Issues
Find Intersacting Segment Issues
Find Congruent Segment Issues
Find Isolated Joins Issues

Vertical Point Search Radius

Point On Segment Search Distance

Intersecting Segment Search Distance

Unsnap Search Radius

Steep Segment Grade Pct

Network Defaults

Rolling Resistance

Max Speed

Final Speed

RARRRRRRAR
R (-

vl
I

Cancel

o
=

v Newly drawn segments will now have a speed limit of sixty kilometres per hour.
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Global Speed Limits

Atruckis never allowed to travel faster than its global speed limit. The global speed limits are set
individually for each truck in the Trucks steps.

To set global speed limits:

1. Open SampleModelWithNodes.hinf from the samples folder.
2. Gotothe Trucks > Limits step.
3. Selectthe CAT785D from the trucks list.
4. Gotothe Speed Limits fields.
5. Setthe unloaded speed limitto 40.
'&}) ' 4 L ? Truck Category Truck CAT785D
— CAT777G + Root Unloaded B |
o <vefault> - (@)@ o [ s R
Setup Task Engine Loads (-15.5%, -14.5%] Gradient (km/h) 40
& Settings ~ | Cornering Speed Limits e SNl ek fa) “
- @ Truds (-13.5%, -12.5%)] Gradient {m/h) 40
) Models o (-12.5%, -11.5%] Gradient (km/h) 40
- aded (-11.5%, -10.5%)] Gradient (km/h) a0
f\‘?) Limits ] Y SpeedLmits (-10.5%, -5.5%] Gradient (km/h) 0
v (@ CydeTimes (-9.5%, -8.5%)] Gradient (km/h) 0
& Materials (-8.5%, -7.5%] Gradient (km/h) 40
& Loaders (-7.5%, -6.5%] Gradient (m/h) 40
@) Parameters (-6.5%, -5.5%] Gradient (km/h) 40
(& Operating Conditions (-5.5%, -4.5%] Gradient (km/h) 40
(-4.5%, -3.5%] Gradient (anjh) 40
(-3.5%, -2.5%] Gradient (an/h) 80
(-2.5%, -1.5%)] Gradient (km/h) 60
(-1.5%, 0.5%] Gradient (an/h) 80
(-0.5%, 0.5%] Gradient (m/h) 60
(0.5%, 1.5%] Gradient (km/h) 60
(1.5%, 2.5%] Gradient (km/h) 60
(2.5%, 3.5%] Gradient (km/h) 80
(3.5%, 4.5%] Gradient (km/h) 60
(4.5%, 5.5%] Gradient (km/h) 60
(5.5%, 6.5%] Gradient (km/h) 60
(6.5%, 7.5%] Gradient (km/h) 50
(7.5%, 8.5%] Gradient (km/h) 60
18 GO G G921 Cradiant flmin) &n

This means that even if you place a 60 km/h sign on the network, the CAT 785D trucks will never travel
faster than 40 km/h. For example, you might use this to lock the CAT 785s in fifth gear but leave the
CAT 777s unlocked.

Downhill Speed Limits

Atruckis never allowed to exceed its loaded or unloaded downhill speed limit. The downhill speed
limits are set individually for each trucks in the Trucks > Limits step.

To set downhill speed limits:

Open SampleModelWithNodes.hinf from the samples folder.

Goto the Trucks > Limits step.

Selectthe CAT785D from the truck list

Goto the Speed Limits fields.

Change the loaded downhill speed limit to 17 km/h for gradients greater than 4%.

SENALES

This can be useful for locking trucks in second gear downhill loaded, or fourth gear downhill unloaded,
according to your site safety rules and operating practices.
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Cornering Speeds

Cornering speeds are used to slow down trucks at intersections and switchbacks. Corners are
measured by the angle of deflection and the lookahead distance.

Corner
lookahead o
distance ¢

! Angle of
Iy deflection

The angle of deflection is calculated from the total distance travelled during cornering (the “corner
lookahead distance”).

Tosetcornering speed limits:

Open SampleModelWithNodes.hinf from the samples folder.

Go to the Trucks > Limits step.

Go to the Cornering Speed Limits fields.

Set the speed limit to 10 km/h for deflections greater than 80 degrees.

A N

File Impert Export Scheduler Extensions Tools Help

I Setup I Network

— _
@ | 4 - 4 EJ Truck Category Truck CAT777G
= CAT777G -+ Root Cornering Speed Limits -
[ =
9 <vefauit> @& TKEH | TMPH Limits '-“[;'fdmn) o . -
; b eflection
setp TaSk_ Engine Loads [10°, 20°) Defiection (km/h) 100
@ Settings I ~ | Cornering Speed Limits [20%, 30°) Deflection (km/h) 100
- @ Trudks v L [30%, 40%) Deflection fkm/h) 100
(@ Models [40°, 50°) Deflection (km/h) 100
&) Limits + [specd Limits [50%, 607) Deflection (km/h) 100
~ (@ Cydle Times [60%, 707) Deflection (km/h) 100
@ Materials B efiection (km/h) 10
@ Loaders [80°, 90%) Deflection {(km/h) 0
@ parameters [30%, 100%) Deﬂechn.n (km/h) 10
— ) » [100®, 110%) Deflection (km/h) 10
(@ Operating Conditions [110%, 120%) Deflection fan/h) 10
[120®, 130%) Deflection (km/h) 10
[130®, 1407 Deflection (km/h) 0
[140®, 1507) Deflection (km/h) 0
[150%, 160%) Deflection (km/h) 0
[1607, 1707) Deflection (km/h) 10
[170%, 1807 Deflection (km/h) 10

5. Gotothe Network tab.
6. Selectthe Crusher > Right click >“Show Path To” > “Stockpile”.
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Setup | Network

xaQc¢+ I

A Gradient (%9 - WP @locksw M Animation= | [ views -

o 2 CIE}
B . — Cod
Loader PC1250 - .
- arrrr : 008
Operating Conditions  Poor - (o) (=0 %} @ m E
Ty LGStockpile LGStockpile (2130408 | 9926432.5 | 1155.0)
Source Destination PIRATIM
P1R4\1060 WD1\R4\1175 N 33: P1\R4\1108 J 4
P1IR4\1054 WD1RA\1170 . ZoomTo PT\RAVII02 To Show | Do Mot Enter, Max 10, M. =
- Drape Onto Triangulation PT\RAVIDGE Overlays | Road Signs | Flags
a
Select Coincident Points PT\RA4\1020 o &
Attribute
[ crusher ]- Move Paint PT\RA\1084 Selection: Node (1) -
b o/ PIR4\1120 I Show Path To Unloaded » PT\R&1078 General ~
» W PiR2\1162 PI\RA\1072 NodeType Crus.. v
K Delete (Del) [ 2
» o PrRaities PT\RAVIBE - Name Crusher
v M PIR21114 P e S = X 213420,
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7. Gotothe Charts tab.
8. Confirmthatthe truckis slowing on corners.

X Axis: |Distance - Y Axis:  Velodty -
40.00 4
Trucks
vl cat77Ie 30.00
iy
j 20,00 Velocity Profile- CATZ77G: 10.00
w
= Y
10.00 ®
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Primary ¥ Axis Scale T T T T T T T T
W auto 0.00 200,00 400.00 500.00 §00.00 1,000.00 1,200.00 1,400.00
Distance
Show Signs Show Waypoints
Expart to Excel Velocity Profile- CATI776

Display Error List  Grid Segments Charts Truck Times Cyde Time Analysis Schedule Auditor

v" Velocity profile curve shows that on selected section truck slowed down to 10 km/h.
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Transfer Speeds

Transfer speeds are the speeds at which a truck arrives at and exits from a node. In almost all projects
this should be set to zero since trucks slow to a stop at the digger and at the dump.

If you are modelling a partial haul, for instance terminating at the on-ramp to a highway, then the “Exit
Speed Loaded" and the “Entry Speed Unloaded” could be set to the speed limit of the highway.

Note that this will apply to all nodes in the project.

If you are modelling a conventional truck and shovel operation, leave these values at zero.

File Import Export Scheduler Extensions Toels Help

Setup | Metwork Mot Ready
‘\iv l) L» ? Category Transfer Speeds -
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_/) Limits Calculation Predsion

- @ Cyde T'm_esl » Transfer Speeds

ﬁ Mterials Terminal Speeds

é Loaders I
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Parameters
é Path Finding

ﬁ Operating Conditions
Advanced

a9
Road Sighage

Speed signage is displayed where there is a change in speed between to segments, or at the end point
ofaroad.

v' Speed signhs setthe maximum forward and backward speeds across a segment.
v' Slow points cause trucks to decelerate to that speed before they exit the segment.

There are different ways you can use to set speed limits on your project network.

Dragging signs onto the network:

1. Gotothe Networktab andin Nodes panel choose "Crusher”, right click and press "Zoom To".
2. Locatethe Road Signs panel to the right of the viewport
3. Selecta 20 km/h signand drag it onto the road approaching crusher.
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File Import Export
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Assigning speed in the viewport via right click menu:

1. GotoNetwork tab andin Nodes panel choose "LGStockpile", right click and press "Zoom To".
2. Double clickthe entry road to the stockpile.
3. Rightclick>Set Speed Limit on Selected Segments > 20 kmi/h.
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Assigning speed in the Segments panel via right click menu:

1. GotoNetworktab andin Segments panel select roads by name (ie. "P1").

2. Rightclick>Set Speed Limit on Selected Segments > 40 km/h.

File Import Export Scheduler Extensions Tools Help
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Haul Infinity Calculation FAQ

These notes are included as a reference for the cycle time calculations.
Loader Load Time

The Loader Load Time is equal to the First Pass Delay added to the total bucket swing time. Any other
delay becomes part of the Loader Idle Time.

Truck Load Time

The Truck Load Time excludes the First Pass Delay and the first bucket swing (these fall into the
queue and spottime).

Truck Matching

The Nominal Number of Trucks is calculated as the nominal cycle time divided by the effective loader
load time.

This numberisthen rounded or replaced according to the Truck Matching Method and the Truck
Number Override.

Truck Queue Time and Loader Idle Time

If the diggeris over trucked, then there will be queue time.

Ifthe digger is under trucked, then there will be loader idle time.

TKPH Delay

TKPH delays are calculated from the axle weights and truck speeds according to the formulas
available in Michelin and Bridgestone handbooks.

Note that Michelin provides a temperature coefficient for calculating TKPH at different temperatures.
This coefficient can sometimes be negative if the average haul speed is below 5 kilometres per hour.
Essentially this means that there are no TKPH delays.
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Blocks Exercises

The following exercises focus on managing blocks, connecting them to the network and applying on-
benchtravel rules.

Blocks Panel
The blocks panelis where blocks can be selected, hidden, and centred in the viewport.
To use the blocks panel:

1. Select"Show Blocks" from the Blocks button in the top toolbar.
2. Openthe Blocks panelin the bottom left of the Network tab.
3. Expandtheblocktree.
a. Whenyou clickonarow inthetree, that row should be temporarily visible in the
viewport.
b. Whenyoutickarow inthetree, that row should be permanently visible in the viewport.
c. When you double click a row, it should centre those blocks in the viewport.

xQa ¢+ s X e (B A

.

Material Type Topsoil - (]
Loader PC1250 -
MNa
Truck CAT777G - N
Operating Conditions | Poor - 3
History
Source Destination .
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+ [E p1

1120

*+ v v v v v v v v|*fr v v ¥ ¥ ¥
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1078 @ Segments <name= ¥ Tahoma v 10 % Mmdde = . @' DstMode 7 3 -
w72 © 4 il o Src4Dst.. 7% v .
1066 o) v

Modes Segments l Blocks Display Error List Grid Segments Charts Truck Times Cyde Time Analysis Schedule Auditor

e Checkall blocks with the green double-tick icon @ .

e Uncheckall blocks with the grey double-tick icon @ .

N

e Remove arow with the single red minus icon. (This cannot be undone!)

e Changethe tree order with the blue arrow icons
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4. Remove all blocks with the double red minusicon. (This cannot be undone!) | ==
5. Importorexportjoinstothe "blockloins" file by selecting the appropriate import/export

options.

=y Import Joins

H Export Joins

6. Pressthe cogicontoopenthe Setup Blocks menu.
a. Enterdifferentvaluesforthe travel level, travel alignment, and block type.
b. Press OKtoaccept.
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Block Joins
Blocks automatically join to roads that pass through their elevation and within the Auto Join Distance.

Auto-join distance can be set and changed at any time in the Setup > Settings > Bench Settings > Auto
Join Distance.
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To choose and edit joins:

1. Inthe Network tab press the Blocks button in the top toolbar and select “Join Interaction
Mode”.

2. Gotothe Blocks panel bottom left and select the 1204 bench from the tree structure.

3. Clickonablock. You should see a connection to the ramp.
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4. Goto Setup > Settings > Bench Settings and change the Auto Join Distance to 200.
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5. Runall stepsand go back to the Network tab.
6. Clickonthe same bench block. Now you should now see two connections to the network.
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This means that blocks will be able to connectto any road that passes through their elevation
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To selectand deselect joins:

1. Tochoose the closest join, right click on the block and select “Choose Joins” > “Use Closest
Auto Joins" > *Use Closest Join”. This should deactivate the longer connection.
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2. Toselectand deselect auto joins, right click on the block, and select “Choose Joins” > “Select
Auto Joins”. This will open a list of the available joins, which you can activate or deactivate.
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To create and remove new joins:
We can also add manual joins by picking a connection point on the network.

1. Rightclick onthe block and select “Choose Joins” > *Add Manual Join”.
2. Clickapointonthe network to connectto. Anew join should appear.
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3. Toremove a manualjoin right click on the block and select “Choose Joins” > “Select
Manual Join” > deselect the manual join. The manual join should disappear.

4. Torestore the defaultjoins, right click on the blocks and select “Choose joins” > “Add All
Auto Joins”.

File Import Export Scheduler Extensions Tools Help

Setup | Network

\ Q c ‘*‘ b, :: IL" H el - E .§ x el Ww v |Z-Offset| ~ (B)Iocl(sv ";Anlmatlon' mews v
o 2 o 2
- SOOEO
Loader PC1250 v
o s~ OJOIOIOL ] -
Operating Conditions Poor v
‘ »
History
To Show | Do Not Enter, Max 10, Max v
Source Destination
Overlays Road Signs Flags
(=B
e 7 T Selection: | Block (1) -
oom io
g @ V=& General A
Name Isolated Bl Select Coincident Points
+ [H Deposit O Choose Joins » l @& Add Manual Join
~ 8 r1
» ¥ 1204 g Expand to Full Bench/Lift &> Select Manual Joins »
» L us2 © @ Add All Auto Joins Seonery A
1180 O 62 Clear All Auto Joins
1168 ©
1156 © @& Use Closest Auto Joins »
4 W Selecthutc o 1 SpotAtDumpSeconds  0.00000
Nodes Segments Blocks Display Error List Grid Segments Charts Truck Times Cycle Time Analysis Schedule Auditor

LD

Page 69 of 85



Exercise:

1. GototheBlocks paneland select a new bench near the bottom of the pit.
2. Create amanualjoin with a spiral as shown below.
3. Goto Setup tab > Settings step > Max Block Pathfinding Grade and lower the gradient.

Rolling Resistance (%) 3%

Active Work Area Speed Limit (km/h) 20

Active Work Area Radius (m) 100

Access Road Speed Limit (km/h) 20

Access Road Length (m) 500

Main Road Speed Limit (km/h) 20

Auto Join Distance (m) 200

Disable Bench Pathfinding

Max Block Pathfinding Grade (%) 10% I

Rolling Resistance (%) 3%

Active Work Area Speed Limit (km/h) 20

Active Work Area Radius (m) 100

Access Road Speed Limit (km/h) 20

Access Road Length (m) 500

Main Road Speed Limit (km/h) 20

Auto Join Distance (m) 200

Disable Bench Pathfinding

Max Block Pathfinding Grade (%) (5% ||
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Assigning Joins based on Segment Names

The ramp locking script limits auto joins so that blocks may only connect to road segments that share
the same name. Forinstance, if there is a ramp named Reserves/Pit/Stagel then only the blocks in
Mine\Pit\Stage1 (or lower) will be able to connecttoit.

e Allblocksin Reserves may connecttoaroad named “Reserves”.

e Allblocksin Reserves/Minel/Pitl may connectto a road named
“Reserves/Minel/Pit1/Stagel1/630".

e Allblocksin Reserves/Minel/Pitl/Stagel/630 may connectto a road named
“Reserves/Minel/Pit1/Stage1/630".

The function is calculated once and must be manually updated if you make changes to the network. It
can be run from Extensions top toolbar tab > “Assign Joins Based on Segment Names” option.

Toapply this function:

Open SampleModelWithBlocks.hinf.

Double click the ramp in the pit.

Go to the Properties panel and rename the ramp to "Deposit\P1".

Double click the ramp to the dump.

Go to the Properties panel and rename the ramp to "Dumps".

Press Extensions > “Assign Joins Based On Segment Names”.

Expand the Blocks menu in the bottom left of the screen.

The pit benches 1030 to 1120 should be green, and all the dump levels should be green.

N~ WN
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You may have noticed that benches 1132 to 1204 did not connect to any ramps. This is because the
roads that pass nearby to those benches still have arbitrary names. To make those roads generally
accessible, try renaming them to “Deposit” and run the ramp locking script again.
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Trolley Assist

Trolley assisted haulage involves feeding power to haul trucks from overhead lines.

e Trolley assist performance is defined by a separate Trolley Assist Rimpull curve in the Trucks
>Models step.
e Segments have atrolley property which can be toggled on or off for haul calculations.

Toenable trolley assist:

1. Gotothe Setup tab > Models step and selectthe CAT785D.

2. Inthe Rimpull tab press Copy to Clipboard button.

3. Gotothe Trolley Assist Rimpull tab and add a new data set by pressing the blue plus
icon, toggle it as active and click Paste from Excel.
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4. Gotothe Network tab.
5. Selectsome segments near the crest of the pit ramp.
6. Inthe Properties tab, tick the “TrolleyAssist” property to true.
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Properties o o

Selection:  Segment (4) -
. a
P1
TrolleyAssist ]
SingleLane
Metwork Parameters ~
RolingResistance 2.00
Metrics ~
Flags ~

Flanz 41 nnwewnr

v Thetrolley assisted segments should now appear in green.

Whenthe CAT785 travels over the trolley assisted segments, it will switch from its regular rimpull
curve to the trolley assisted rimpull curve.

Q The trolley force must be enough to drive the truck up the ramp.
Asarule of thumb, it should be comparable to the engine-driven force.
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Extensions

Simplify Network

The “Simplify Network” extension is used to remove excess points from the network. If the next pointis
within the specified distance and angle, it will be removed from the network.

To simplify the network:

1. Inthe Extensions tab select “Simplify Network” option.
2. Enteranangle of 10 and press OK.

3. Enteralength of 5and press OK.

4, Inspectthe network.

File Import Export Scheduler |Extensions| Tools Help

Setup | Network | simpiity Network
% QQ C ¢ Assign Joins Based on Segment Names & K@~ |2 L olesele] @ @~ | 1B Animation~ Viewsiz
Calibrate
=] (=] )

Enter angle of error in degrees. Segments with equal to or less than
this angle change between them wil be combined.

@
Q

Operating Conditions Poor

2

Material Type Ore - g @ @ e @

Loader PC2000 v Simplify Network L0

Truck CAT785D @ @ [ 10 ]
- P00

History
SoLi Deson To Show Do Not Enter, Max 10, Max .. +
Overlays Road Signs Flags
o a2
S alaction: | Segment (1) -
simplify Network
eneral R
Enter discard segment length (m). Segments with this length or Name cre
e = shorter will be merged regardiess of angle.
TrolleyAssist
L/ 'W =5 SingleL:
o ingleLane
Name Isolated Bl jetwork Parameters A
Deposit © Cancel oK RolingResistance 2.00
P1 © letrics A
1204 © g Name Text Font Name Sze Posion Fore Back X Y g Name  Sze  Cok
192 © Nodes <ame> v  Tashoma v 10 & Mdde v [l v (] 5% 54 ° o SrcNode 5 =2
1180 [ )
Nodes  Segments | Blocks Display | Errorlist Grid Segments Charts TruckTimes  Cycl Time Analysis  Schedule Auditor
&9

v/ Calculation time will be faster with less segments in the network.
Assign Joins Based on Segment Names

This function is used to force blocks to only connect to certain roads. Detailed explanation and
examples see under the Blocks exercises.

Calibrate and Remove Calibration

The Haul Infinity also has a model calibration function based on data imported from the FMS (Fleet
Management System).
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Navigation and Display

Grids
Grids are shown by defaultin new projects.

Totoggle grids:

1. Hitthe "TOP"text onthe 3D compass.

2. Pressthegridicon

inthe toolbar or keyboard shortcut <G>,

Grid size, colour and labelling can be setin 7o0/s > Project Settings > Grid.

File Import Export Scheduler Extens»cnsHelp

Setup | Network Auto Save 4
\ Q Q C 4. :n; v/ Append Version to Filename
# Change Skin 3
o 1 § = <
Project Settings
Material Type Ore v
Loader PC2000 v
Truck CAT785D ~
Operating Conditions Poor v
History
Source Destination
Blocks o a
99t ¥ == s
Name Isolated Bl
Deposit ©
P1 © Labels

1204 © g Name Text Font Name

Lie2 0 @ Nodes <name> v Tahoma
1180 (V)

Nodes Segments Blocks Display Error List Grid Segments Charts

@ X8| |2 L

v |Z-Offset| ~

o (B)locks

m Views ~

#f@ Animation v

Custom Properties
Gnd Size

Minor Step Size

Major Step Size
Grid Lines

)
General

Minor Grid Line Color
Minor Width
Major Color
Major Width
Labels
Label Color

Size
v 103

Cancel

TruckTimes ~ Cyde Time Analysis  Schedule Auditor
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Background

The viewport background colours can be customised in 7oo/s > Project Settings > General >

Backgrounda.

Setup
%xQQCc+
o a
Material Type Ore -
Loader PC2000  ~
Truck CAT785D ~
Operating Conditions  Poor -
History
Source Destination
Blocks o a2
210721 S Al i
Name Isolated Bl
% Deposit ©
P1 © Labels
1204 o =
1192 ©
1180 [ v]
Nodes  Segments | Blocks Display

Append Version to Filename $ =
5 v Aep Ve 4°

Fle Impot Expot Scheduler Extensions Help

Auto Save » Project Settings

General | Grid | Custom Properties

# Change Skin » Viewport
Project Settings Background
Background Top Color

Background Middle Color
Background Bottom Color
Digitizing Colors
Current Digitizing Color
Past Digitizing Color
Selection Color
Selection Color
Active Selection Color

Mouse Snap Search Radius
Segment Direction Indicator
Curved Roads

Issue Resolution
Enable/Disable Issue Finders

Find Isolated Block Issues
Find Nearby Points Issues

Find Steep Grade Issues

Find Isolated Node Issues

Max # Issues Per Issue Finder

Find Zero Length Segment Issues

Find Point Lies On Segment Issues
Find Non-Traversble Segment Issues
Name Text Font Name Sze  Pol
= Find Intersecting Segment Issues
Nodes <name> v  Tahoma v 10 3 Midf e e
Emorlist  Grid  Segments  Charts  Truck Times

IRRNRRNRRRRR

oK

g

Views ~

©0 Not Enter, Max 10, Max -

RoadSigns | Flags
o a
Segment (1) v
1 Ala
e Cre
eyAssist
JeLane
k Parameters ~
haResistance 2.00
C L]

Change the background color of the viewport to suit your preferences. The default background color
is black. Use the dropdown to select top, middle, and bottom colors.

Labels & Entities

The display properties of labels and entities can be customised in the Display tab below the viewport.

Display
Labels
g Name Text
- Nodes <name> i
& Segments <name > -
. Joins <name > -

Error List Grid Segments

Animations

Font Name Size Position Fore Back X
Tahoma * 10 2 vdde ~ ] - v|5 2|5
Tahoma + 10 3 Mdde ~ -~ 5 2 5
Tahoma * 10 % Mdde ~ - B~ 55 5
Charts Truck Times Cyde Time Analysis Schedule Auditor

Ap Ar 4

Entities

o Name

g  SrcNode
Dst Node

g  Src+DstN..

g Point

o Segment

-

L e

Size Color
s+ N - -
7 s -
7 - -
2 b -

1 - v

- - hbbddd

Road and fleet animations can be toggled under the Animation button menu in the toolbar.

A Animation ~

-

Animation Speed 10
[~] Animate Trucks

Animate Roads
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Saved Views

Sometimes you may need to save particular view for consistent screenshots in your reports. To save
the current view of any object in the viewport, click the Views button at the right end of the top toolbar
and choose “Add View".

| B views ~|
ﬁ Add View

Pit1 »
Pit2 i m Activate ]
Dump 4 ‘

Inthe Assign View Name window that appears, enter a name for the view and click OK to save. The
camera perspective will be saved for later viewing.

Toreturn to the saved view of the viewport, click Views and select the appropriate one. You can move
tothe certain view (“Activate” option), edit its name (“Rename” option), or delete it (‘Remove” option).

Screenshot Tool

The screenshot tool saves the current view to clipboard for pasting into reports or presentations.
Screenshots can be taken in 1x, 2x or 5x resolution so that you always have clear, crisp images to
share.

=)=

1% Resolution

2x Resolution

5% Resolution

Multiple Screens
Panels and tabs can be dragged out of Haul Infinity and onto a second screen for easier viewing.
To use multiple screens:

1. Gotothe Network tab.

2. Selectanddragthe Cycle Time Analysis tab onto a new screen.
3. Selectand dragthe Charts tab onto a new screen.

4. Todockthe tabs, double click on the header bar.

Skin Themes

Haul Infinity is available in a variety of colours and contrasts, depending on what suits your tastes.
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To change skin:

1. Clickthe Tools button located in the top bar of the app.
2. Fromitsdropdown, select the "Change Skin" option.
3. Anextensive list of available themes opens, including two tabs for bonus and
special themes.
4. Selectany theme you like depending on your preferences and wait for its
downloading.
([esis] Help
Auto Save »
v/ Append Version to Filename : =
|:# change skin v 8 Basic ——
Project Settings e The Bezier
% Office 2019 Colorful ® Black
(3 Office 2019 Black ® Biue
® Office 2019 White @ Caramel
¥ Office 2019 Dark W Coffee
DevExpress Style ® Dark Side
B DevExpress Dark Style Darkroom
3 Office 2016 Colorful ) Foggy
(3 Office 2016 Dark %r Glass Oceans
(3 Office 2016 Black @ High Contrast
) Office 2013 White @ iMaginary
() Office 2013 Dark Gray @ Lilian
Office 2013 Light Gray ) Liquid Sky
€4 Office 2010 Blue () London Liquid Sky
B3 Office 2010 Black ® Metropolis
Office 2010 Silver @ Metropolis Dark
»q Visual Studio 2013 Blue @ Money Twins
»q Visual Studio 2013 Dark & Office 2007 Black
Visual Studio 2013 Light | & Office 2007 Blue
& Seven Classic ga Office 2007 Green
@ Visual Studio 2010 @& Office 2007 Pink
Bonus Skins [} 4&  Office 2007 Silver
Theme Skins © Seven
B © Sharp
@ Sharp Plus
¥ Stardust
v The Asphalt World

Advanced Project Settings

These are the advanced Project Settings user notes. These numbers should almost always be left at
their defaults and should only be changed by a trained user. They can have significant effect on Haul
Infinity calculations and accuracy.
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Engine Loads

The average engine loads during idle time, spotting, dumping, and trolley assist are used to calculate
fuel consumption during the haul. These numbers can be calibrated using data from your Fleet
Management System.

Setup | Network |
@ ‘ g L ? Truck Category Truck CAT7776G
= CAT777G ~ Root
' <Default> I ] | g
9 @)= CAT785D TKPH | TMPH Limits mm ?“e:;”g o 2:"1
Setup Task - en Spotting at Loader %
" D Engine Loads ] When Loading g
@ setwngs ~ | Comering Speed Limits When Spotting at Dump 0%
* @ Tds oaded When Dumping 0%
7 Modsls Unloaded When Delaying for TKPH 8%
& Limits ~ |Spee s When on Troley Assist 8%
~ (@ Cyde Times ade
@ Materials
& Loaders
@ Parameters

@ Operating Conditions

Acceleration

The acceleration and deceleration forces provide an upper limit to the truck forces, even if the rimpull
and braking curves can do more. This is based upon how the “average” operator drives the vehicle.

| Setup | Network |
@ ‘ > > ? Category Acceleration ~
~+ Root Max Acceleration (km/h/s) 1.5
2 Defa - || €eB| |
& < ult> ‘ |5 Uniits Max Unloaded Deceleration (km/h/s) 1.5
Setup Task Bench Settings Max Unloaded Forced Deceleration (km... 0.41666666666667
@ Settings ¥ FerE—— Max Loaded Deceleration (km/h/s) 1
« @ Trucks Tr’ﬁ'(’ﬁ; - Max Loaded Forced Deceleration (kmjh... 0.41666666666667
@ Models Retarder
: @ Limits Calculation Precision
- @ C_vde Times Transfer Speeds
& Materials .
@ Loaders Terminal Speeds
~ Comers
& Parameters

@ Operating Conditions Path Finding
Advanced

Traction

The traction constants are used for calculating tyre grip on the roads.
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| Setup | Network |

"\Q} ‘ d > ? Category
~ ~ Root Coeffident of Traction 0.36
|5 <Default> - ‘3.'.} ™ Units Braking Reliance on Traction 0.7
SemP Task Bench Settings
g Settings | ceelera
- T Tucks » Traction
@ Models Retarder
@ Lmits Caleulation Predision
~ @ Cyde Times Transfer Speeds
@ Materials Terminal Speeds
@ Loaders Comers
@ Parameters e
- Path Finaing
Operating Conditi '
@ operatng Gonditone Advanced
Max Use of Retarder

The max use of retarder isthe amount of retard capacity actually used during operation. This is used
to calculate the maximum speed limit from which the truck may safely brake.

The defaultis setto 0.7 (seventy percent). Increase thisto 1.0 (one hundred percent) if using large
trucks such as Komatsu 730E, 830E and 930E.

Setup | Network

‘ :@} ‘ l? Lp ? Category Retarder -
e — E—y— + Root Use Retarder Speed Limit m
| |2 <Default> - | ‘@| |ﬂ‘ Units Max Use of Retarder 1
Setup Task Bench Settings
% Settings Acceleration
- Trucks Traction
& Models 3 Retarder
& Limits Calculation Predsion
- @ cyde Times Transfer Speeds
@) Materials

Terminal Speeds
@ Loaders

Carners
@ Parameters

Path Findi
(&) Operating Canditions Serndng
Advanced

Calculation Precision

These numbers tell Haul Infinity how precise it needs to be before being considered accurate. Itis
used to limitthe number of calculations required on an asymptotic curve.
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Setup | Network

& <Default> -

©
]

ﬁ\w b ?

Setup Task

| @ settings

« @ Trucks
@ Models
@ Limits
+ (@ Cyde Times
@ Materials
& Loaders
@ Parameters
@ Operating Conditions

Category

~ Root
Units
Bench Settings
Traction

Retarder

Accuracy
Zero Acceleration Tolerance

0.1
0.002

> Calculation Predsion

Transfer Speeds
Terminal Speeds
Corners

Path Finding

Advanced

Advanced > Cache Size

Cache size affects how much is stored in memory and how much is recalculated during haul queries.

These numbers should be left untouched unless directed by an Alastri support representative.

Setup | Network

(4 <Default> ~||

&

§|V Le 2

o

Setup Task

’% Settings
- Trucks
& Models
@ Limits
+ @ Cyde Times
@ Materials
@ Loaders
@ Parameters
@ Operating Conditions

More Project Settings

Auto join distance

Category

~ Root
Units
Bench Settings
Traction
Retarder
Calculation Predision
Transfer Speeds
Terminal Speeds
Corners

Path Finding

Bench Graph Cache Size
Bench Path Finder Cache Size

Network Path Finder Cache Size
Netwerk Haul Route Cache Size
Global Haul Route Cache Size
Network Graph Cache Size

» Advanced

65

Background colours

T4

Curvedroads 38

Default rolling resistance

Default speeds 54

40

Software Support

Ouraimisto give great aftercare and support to all Alastri customers. If you have a problem, try

Grid properties 73

Max block pathfinding grade

Michelin TKPH 54

Segmentdirection indicator

Try return on same route

68

21

22

searching by keyword in the online help documentation, asking a question in the user forums, learning

from our video tutorials or by contacting an Alastri customer support representative.
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Documentation  Extensive online documentation is accessible through the Help menu.

Website Software updates are available at www.alastricom.au

User Forum Learn from the experts at www.linkedin.com/groups/6788736
Video Tutorials Search for Alastri on www.youtube.com

Contact Send your support requests to support@alastricom.au

Sometimes we may link advanced users to preview releases on the Alastri website. It is possible that
these unstable versions may crash, and if they do, we ask that you copy down the error message and
send itto support@alastricom.au.
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