Using New & Existing Technologies to
Improve Paving Quality & Efficiency
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Eco-Mode & Auto Engine Speed

* Fuel savings

* Environmentally-
friendly

* Power only when
needed

* Quieter operation
(low dB levels)

CAT



Heated & Air Ride Seats

©  <Heated seat
 Air ride seats

« USB and 12v power
receptacles

* Visibility
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Improved Airflow — comfort & safety
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Folding Apron for Cleanout

« Can be set to fold with
or without hopper wings

 Reduces cleanout effort




Cleanout /| warm up mode — safety

1. One-button auto-feed system
2. Auto fill
3. Cleanout / Warm Up mode
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Folding Hopper Apron

CAT
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Language Selection

* Multiple languages to
choose from

. [ (¢ Units .
V English « Each console is
I e separate

.262

AT
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Dual Operator Stations

» Takes all settings
from one station to
the other — no need to
re-set feed system,
etc.

AT
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Configurable Personal Preferences

* Operator personal preferences,
settings, timers, languages,
etc.

& Propel

- 52 Material Feed

% Grade & Slope

& putoldle

CAT



Caterpillar Paving Production Calculator

22| = 8
g5 | B

?
% | 3o | Mma
2 e
- - (330 |(T=m =

H ]

g g 2 (mE |me
g2 (22|22 | 5E
2 LR 2
o
g
H
2

Cale
8%
Cale
8%
Cale
BS%

Cale
B0%
Cale
5%
Elec

Caterpillar: Confidential Green



Canopy & Windshields

* More popular in
Europe than in NA

CAT



Screed Heat — Integrated Generator

\
=\
AN

* D7E electric technology
* Lower noise, fuel & emissions
* Fewer parts/maintenance

« Auxiliary power — lights, coffee
maker, etc.

CCCCCC illar: Confidential Green




Service & Maintenance

* One block for grease fittings
 Remote oil drain & test ports

 Variable-speed cooling fans direct air away
from operator & ground crew

CAT

Caterpillar: Confidential Green



Quick Change Screed Heat Elements

* No need to remove screed
plates

Caterpillar: Confidential Green

CAT



Service & Calibrations

* Many calibrations
and self-diagnostics
can be initiated

P senice from the operator’s

&3 Diagnostics stations

»0« Calibrations

= T) Service Tests

{"} ECM Summary

CAT
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Self-Diagnostics

Caterpillar: Confidential Green

* Troubleshooting & Diagnostic
Codes

* De-rate engine before damage

* “Limp home” features still
available

* Monitor heating elements for
failure conditions, continues to
heat and can be replaced during
scheduled downtime

CAT



Telematics — Product Link™

« Machine location, daily hours of
operation, fuel consumption, fauit
codes, and preventative
maintenance status, for optimal
machine support

Total Distance Traveled

Total Paving Distance Traveled
Engine Fuel Consumption Rate
Total Fuel

Total Engine Ide Time

CAT
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Product Link™

 Remote Monitoring
 Schedule maintenance

5 X
Location Aleris Health |~ | Maintenance System Details |
% Status Vicarags Farm Rd, Peterborough PET 5, UK Fuel Lavel

- | = ="+ Monitor Fuel
e b— 9038 consumption
e » Asset Tracking

X * Machine tracking

,  Service and Maintenance
S| eeCR- Management

Hour Mater
1024

Date Last Raported
01/18/11 10:12 AM

— .= e« Satellite and Cellular
B ide § Working Con nECtiVity
= I e - 1L

CAT
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Self-Tensioning Mobil-Trac™ System

* Travel speeds up to 9 mph

 Maneuver mode, enables paver to rotate within its own footprint
* Smooth track or Treadbar (for softer base materials)

* No greasing pivoting bogey wheels
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igh Wear Screed Plates & Floor Plates

e  ° Screed plates can be replaced
U= 7 without removing the nose bar

* High wear options available

CAT




Lock-Out Selected Screed Controls

* Screed functions and feed
system locked out in travel
mode or maneuver mode

* Lock out during paving

pr—

 Crown
* Slope
— * Height
* Auger height
_» Tow-points

AT
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Paving Speed — Quick Starts / Stops

it
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Paver Hopper Temperature & Level

Normal
mounting
location

Caterpillar: Confidential Green

 Process control

Material Feed
Menu

Optional
mounting
location



Paver Setup — Solutions

Caterpillar: Confidential Green

#= - Use automatic grade & slope

control (2D)

4d ° Setup feed system properly
| *Use screed lock on radii

(base must be perfect)
* Use “friction steer” option
« Consider smooth track paver
« 3D grade control?

CAT



Pave Start Assistant

—Create/Save profiles

% : :
. ﬁw —Stores many machine settings for
| Py quick recall / paving setup
| [—— ' —Facilitate quick/easy pickup and
restarts, such as parking lot
applications
N . —Also great for
I production/highway paving
o l L —Area paved — great for

determining material yield

AT
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Paver Setup & Take Off

Heat the screed

Set the tow points

Set paving width

Setl crown

Set extender height

Set extender slope

Lower screed and remove slack
Null the screed

Position end gates

. Set auger height

. Position feeder sensors

. Set feeder controls

. Fill auger chamber/place in auto
. Set accessory functions

. Pull off starting reference

CAT

CE

4ia3-04
(Hoplaces 0EX0140303)
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Pave Start Assistant

CAT



Integrated Automatic Grade & Slope

* No left & right side
control boxes

O HNEINE s O * No removing/installing
: — Y boxes every day
= | al O | - Onboard self-
diagnostics
2 « Simplified graphical
{==)> CA = © :
: user-interface
TS b N B Y N Loy
®» ® O @ » Operate from up top

* View/operate both sides

AT
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Operate from any position — both sides

Gl

‘-uu y &
1200 -0.6%

@
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Grade Control — Mills and Pavers

« 2D References existing surface or
stringline
* 3D references a design file

* Integrated with machine controls —
operator’s station or ground level

* One is not better — depends on
application and what you’re trying
to achieve

AT
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3D Paving/Milling

CAT



Cold planers — 3D Milling

* Plug and play installation

» Utilizes machine
harnesses & software

EIR=
BB

-
SIMPLE SELECTION

O
O
® O
2O
O

OF 3D SENSORS

AT
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Cold planers — 3D

e Smoothness

 Change fix cross-
slopes

« Less HMA to fill

« Complex
transitions, supers,
drainage

* No stringlines

AT
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Caterpillar: Confidential Green

Transition Feature Animation

CAT



3D-Grade Paving

- Upgrade existing 2D
system to 3D

 Universal Total
Station

AT
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3D Paving

/4

* Accurate within 1/24”-1/8’
« Smoothness
— Precise control of elevations and profile

« Complex designs
— Transitions, super-elevations, cross-slopes

 Elimination of stringlines, staking
* Precise material quantities

Caterpillar: Confidential Green




Surface Scanning 2D+

4 N

>
Collage ﬂ

4 I
I
RD-M1 Collect

9 3D-MC )

Courtesy of Topcon
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Magnet Resurface/

CAT



Ride Quality — Manual Slope Control

erpillar: Confidential Green

 Actual slope displayed
on control box

* Required slopes on
grade stakes

» Using depth cranks to
slowly create required
slopes

* Least effect on
smoothness

CAT



Super Elevations

Before Paving...

* Verify slopes are
clearly marked for
screed operator

« Readable from 50 feet

AT
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Large Slope Corrections (supers)

* Select slope sensor

 Remain in MANUAL mode

* Control measured value
within tolerance through
depth cranks

CAT



Sonic Averaging Ski Installation

* Non-contact ski

* Inside paving width
-- short mounting
hardware

-- check clearance over
screed extension

-- check for interference
from head of material in
front of extension

CAT



Drag (contact) Ski

erpillar: Confidential Green

 Mechanical ski
* Outside paving width

-- 30-foot outboard
Leveler

-- superior averaging

-- limited reach in this
application; need extra
long front drag bar and
rear guide bar

CAT



Grade & Slope - Easy Diagnostics

 “Connectivity” menu

« Same grade control
system as mills

AT
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Grade & Slope Calibrations - automated

(-

AT
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Multiple Screed Control Features

Caterpillar: Con

fidential Green

o gk ON=

Screed up (counter-balance)
Screed hold (neutral)
Screed raise/lower

Screed downward assist
Screed lower lock (tamper)
Screed float

CAT



Screed Settlement During Paver Stop

*Screed assist
Mark le (counterbalance) standby or

Gone Screed Hold (neutral only)
/ Last resort

* Will affect compaction!
Normal
Settling

Caterpillar: Confidential Green B T



Screed Operator Controls

* Screed operator can control feed
system conveyors and augers

 Modulate speed of extenders
 Manual over-ride speeds

AT
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Proportional Speed Screed Extenders

* Modulate smooth or quick
starts with extender switch
for commercial paving
(quick action) and highway
paving (smooth) minimize
effect on IRI

AT
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Feed Sensors: 0, 2, or 4

« Standard 2-sensors
* 4-sensors, if desired

« Can set to “0” feed sensors
and manually set feeds if a
feed sensor gets broken or
damaged

AT
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Configurable Manual Over-Ride Feeds

* Every bump of the
manual over-ride feed
system ~ 3mm (1/8”) IRI

« 3-speeds and selectable
% of each speed range on
manual over-ride control
on augers & conveyors

AT
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Steering Guidance

* Friction steer maintains a
constant turning radius -
eliminating ‘human error’

CAT
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Antl-Segregatlon Kits & Configurations

* Different configurations
for different mix types

* Auger drive pump is at
top, only chain below —
minimize centerline
striping

* Deflector plates

* Reversing augers

Caterpillar: Confidential Green B T



Radar for MTV Spacing

» Keeps distance between
paver and MTV

* Reduces potential for
paver stops and spills on
the grade

« Safety - collisions

AT
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Spills on grade are BIG mistakes!

AT
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Wide-width Paving Kits

 Install wide-width kit
for extra auger and
mainframe extension

* Lower brace (1)
attaches to tractor
and mainframe
extensions

* Upper brace (2)
attaches to auger
bearing support

CAT



Wide-width Paving — Fixed Width

erpillar: Confidential Green

* Auger bearing
support (1) attaches
to end of mainframe
extension

* Provides guide for
outer auger bearing
hanger (2)

* 4-foot auger extension

still free to move
vertically

CAT



Wide Width Paving — Fixed Width

rpillar: Confidential Green

* Auger extension

-- last auger segment
12” to 24” from end
gate

« Mainframe extension

-- must cover length
of auger extension

 Maintain head of
material at half an
auger all the way out

CAT



Screeds

SE50 V SES0 VT SE60 V SEY Iw SERDVE Xwe
VS':‘?:‘;Y Ulbra:nsnl::::d]'a i e I'r'sz'ra;:g Vibratary Vibratary and Tamper
B Scraed Screed
APS00F ® Requires Tamper
Paver Ready Pavar
APSLSF P Requires Tampar
Paver Ready Pavar
APGOOF Requires Tampar
Pavar b Raady Paver .
APB55F Requires Tamper Requires Tamper
Paver L Ready Paver ® . Ready Pawar
AP1000F ® ® Requires Tamper
Paver Ready Paver
AP1055F ® ® Requires Tampar
Paver Ready Paver

Caterpillar: Confidential Green
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Screed Heat Settings & Display

* Shows status of heating
* 25-minutes
- Heated end gates — quality joints

CCCCCC illar: Confidential Green
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Screed Assist (counter-balance)

erpillar: Confidential Green

* Fine, sandy mixes

* Pressure adjustable
(easy) compared to
old versions

« Standby pressure

 Screed Halt between
trucks

CAT



Hill Hold — Prevents Paver Rollback

- Brake stays engaged until propel
system current exceeds valve
cracking limit, or brake is engaged
more than 2 seconds after propel
lever leaves neutral

AT
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Front Wheel Assist or All-Wheel Drive

 Better traction for uphill paving or
pushing trucks

* Adjust torque while pushing

AT
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Auto Auger Height

Caterpillar: Confidential Green

* Augers and tunnels
(mainframe extensions)
come up with the screed

[§

—

CAT



Intelligent Compaction (IC) Roller

GPS Receiver/Antenna

Modem -and - GPS Radio 1 J
N\

) Display box

Temperature Sensor Temperature Sensor

Accelerometer

Caterpillar: Confidential Green B T




Summary: What IC can and cannot do...

« Can record coverage (# passes)

« Can record surface temperature (°C)

« Can identify relative “soft spots” at depth unknown
« Can record accurate locations (GPS)

« Cannot measure density

ICMV # Density

AT
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Color-coded Video Display - all data!

AT
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How Can IC Help with Quality Control?

« Consistent pass count — uniform density (PWL)
* Rolling in temperature zones —— uniform density (PWL)
* Intelligent Compaction Measurement Value (ICMV) —— unproven
» “Operator-assist” tool for tracking rolling patterns

— Transition zones - vibration on/off

— Longitudinal joints — drum overlap

— Night work — coverage/pass count

— Stopping at an angle to the mat, coverage/pattern

— ldentifying soft spots
- Safety - reduced field testing
 Documentation of 100% of the job!

AT
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Before & After — Pass Count Consistency!!

AT
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Transition zones, longitudinal joints
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Training Tool: Stop at an angle to the mat

AT
Caterpillar: Confidential Green B T



Night vision - “the back pass”

AT
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First Pass on Unsupported Edge

AT
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Temperature: 1st pass breakdown

S VisionUNK -]
' 3D Productivity Manager A HH e

Custom (09/10/18 - 09/14/18)

ss control
tunity — you
know what you
know!!

* Data indicates long breakdown passes
* Difficult to know without being on site and without plan file

Caterpillar: Confidential Green B T



Speed: Smoothness & Density

== | VisionINK EEE
= .SD Productivity Manager A 5O

all

,
Tit
©

Custom (08/22/18 - 08/23/18)

< Hide Quality Metlrics

Speed

[All Passos) kmph % of total

> 10.4 20:9%
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Final Rolling Pattern

Breakdown Intermediate Finish
%TMD 90-92% 92-94% 94% + take out marks
Temp 280-252°F 252-230°F 200-163°F
Coverage 2 (5-pass pattern) 3 (7-pass pattern) 2 (1 vibe/1+ static)
Settings High A, Low F 90 psi Low A, High F, static
stance 120 feet 200 feet 200 feet
Speed 252 fpm 300 fpm 350 fpm
| T@aterpillar: Confidential Green




Accelerometer measures deep...

* Accelerometer technology measures deeper

than the freshly paved lift of asphalt
« CMV value is a composite measurement

- Affected by amplitude, speed, direction, etc.

Mat being compacted

Existing HMA lift

Sub-base

Subgrade material

Caterpillar: Confidential Green

CAT



Pre-mapping to find soft areas

HMA

Refiectionod
heard spolz pn !
thie H ML zver ©

HS rar- s s ] i' Chass 5 agregals
COLTEE Sy R M ‘. i SEasE laver mag.
=06 mm, wel | o=64mm,
F= 3000 wpm = 2500 vpm
) | J
|
: a B W
himiers
Reflactioned
hard spots on
fhe HALE L sver
6-3
3ok
Acflaoonof =
witspobon | Bl
themMAiawer | § 12415
| 1518
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=31
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ICMV (accelerometer) — find weak areas

9 Soft base (Autoroute 40)

Caterpillar: Confidential Green



Wireless data near ‘real-time’

L L]

VISIONINK.

£  Location
ég‘& Find Lasi Bnown Location of Assei

Service Due
Creardue and Upcoming Senico
Fault Codes
Sarw Faul Coed to¢ Assols
/ Utllization Hours
1] ‘I Wiers Howrs of Use

P Alerts

CAT
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Te|ematiCS multiple solutions

EQUIPMENT MANAGEMENT

Basic — Equipment management Bl
* MY.CAT.COM or the Cat app “;',{23,:“;
* Hours, location, faults and fuel REAEEARES
 Maintenance schedules
Advanced - Equipment and site management
* VisionLink®
* Asset operation
* Projects and Geofences
* Notifications and special reports
Expert — Equipment and site management with
advanced digital capability
* Customized support
» Condition monitoring
* APl access

Caterpillar: Confidential Green

CAT PRODUCTIVITY

v" Digital productivity monitoring
v Efficiently manage jobsites using
machine data
v’ Track
= Material
= Map view
= Utilization
= Cost

REMOTE SERVICES

Enables real time remote
diagnostics on connected machines

Reduces service calls
Minimizes machine downtime

Maximizes uptime with remote
software updates

CAT



Product Link™

Aszet ID
Unit P189

Serial Number
TIF99992

Devica Type

PL522

Make/Model
CATAP1000E

Account
Center City Paving

Hour Mater
1024

Date Last Raported
01/18/11 10:12 AM

Dashboard Location Aleris Health |~ | Maintenance System Details |

Status Vicaraga Farm Rd, Peterborough PE1 8, UK Fuel Lovel
Asset On o N
Open Alerts ¥ m
0

Everts Lifatime Fusl

nE SeiE =0 9038
Diagnosti Gallons

o 3 o
Fluld Analysis

o 0 a

5

Service Plans; Essentials,
Cat Health, Cat Lhilization

Utdization; Fuel
T [ 8 hrs

7orys | —— 40
woes (R0 160 bes

B ide § Working

O T O T

Caterpillar: Confidential Green

* Remote Monitoring

« Schedule maintenance

* Monitor Fuel consumption
» Asset Tracking

* Machine tracking

 Service and Maintenance
Management

« Satellite and Cellular
Connectivity

CAT



Auto-Adjustable Compaction

* Ensures the amplitude is optimized

* Good for inexperienced operators
* Good for consistency (PWL)
* Reduced risk of over-compaction

Not currently in production

CAT



Roller speed 10-14 ipf

Caterpillar: Confidential Green



Setting Impacts per Foot

AT
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Safety Kits

Seatbelt Beacon
Description “

Camera
The ACOM Safety Kit is an aftermarket system that provides bi-directional > “— Camera
camera views, bi-directional radar object detection and operator, jobsite
and back-office seatbelt indication.

Displa Seatbelt
Scope p y\ / eatbe

* Bidirectional Camera Views

 Based on seat direction
* Bidirectional Radar Object Detection

* Based on propel direJction /
« Seat Belt Usage Indication Radar

* Audible

* Visual

* Jobsite

* VisionLink

Value

» Improved operator visibility of the worksite

» Alerts operator to objects in path of travel to prevent collisions
* Reminds operators to wear seatbelt

« Jobsite visibility to operator seatbelt usage

« Back Office seat belt use tracking & communication

\ Radar

Caterpillar: Confidential Green



Visibility & Safety

Fore/Aft Cameras
* Improve visibility of the
operating path of the machine

* Integrated into the machine
display

360° Cameras

* Improve visibility of the entire
work area around the machine

« Separate, dedicated display
« First fit & Retrofit Kits

Caterpillar: Confidential Green



" Paver-Mounted Thermal rofilig (P)
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Thermal mapping product specs

Caterpillar: Confidential Green



In-Field Reporting

Caterpillar: Confidential Green




Why PMTP?

« Segregation in HMA causes premature pavement distress.
* Thermal profiling found relatable to HMA segregation.
* Thermal profiling found relatable to HMA in-place density.

— Less temperature differential results in more uniform compaction
(density) and improved smoothness which both contribute to longer-
lasting pavement life.

— Improved consistency on PWL specification projects
— Maps the entire paved surface

— Real-time information the crew can make changes and see results
during paving!

Caterpillar: Confidential Green



Other benefits of PMTP data

* Indicator of...
— uniformity of compaction to follow the paver
— uniform aggregate gradation (or segregation)
— equipment maintenance and/or setup issues
 Worn parts, auger extensions, tunnels
— equipment operation techniques
« Auger height, auger speed, paver speed, conveyor speed, feeder settings
— plant production temperature variability
— moisture or other sudden changes in mix properties
— truck loading/unloading practices
— equipment performance based on design
— Paver stops and location can result in bumps in the mat

* Helpful tool for consistency on PWL jobs

Caterpillar: Confidential Green



Things to consider with PMTP data...

* Misinterpretation of results
— “How much temperature differential is too much?”
— “Exceptions” that may not show up without field knowledge

» Surface temperature is affected by wind — indicator of internal
mat temperature based on ambient conditions

- Gradation segregation will appear as “cold area”
* Not a direct measure of performance

Caterpillar: Confidential Green



“Eye” on Paving Equipment & Operations

1. End Dumps

2. Windrow Elevator (pickup machine — no re-mixing)
3. Material Transfer Vehicle (re-mixing)

— Pickup head
— Dump head

4. Other re-mixing devices

erpillar: Confidential Green



Thermal Patterns:

erpillar: Confidential Green

What do they Mean?

 What temperature pattern
am | seeing?

* What is this pattern telling
me?

« What can | do to reduce
temperature differentials?



End Dumping, MTVs

Project D

mLow

B Moderate

W Severe

T T T
i fim‘}ﬁl Eﬂl \
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Auger Height

Slight change in auger height can change surface texture and
thus temperature



Conveyor Speed

erpillar: Confidential Green

» Streaks after take off
could be conveyor
speed

* Low hopper and feed
system starts quickly,
then slows



Feeds Sensor position - on/off augers

* Feed sensor position
(aim) causing augers
to go on/off

Caterpillar: Confidential Green



Aiming Sonic Feed Sensors

Y/

* Mechanical or sonic
* Control level of material
» Position Sensor 18" from end of augers

Caterpillar: Confidential Green



eRoutes (MDMS)

Web-based user interface primarily for
management employees to monitor realtime
information as well as post-process jobsite data.

Mobile application primarily for paving foremen and
paving crew members giving them the information they
need to do their jobs better. [:AT

Caterpillar: Confidential Green



Paver & truck location with loadout data

Visibility to the Paving Process and Opportunity to Influence it

TIMING BY TRUCK AND JOB TRUCKING REPORTS

Cycle times Driver performance By truck/job/mix
Waiting times by Job and Truck

PRODUCTION (TONNAGE) MOBILE ALERTS ARCHIVED DATA
Loaded First load
In-transit Last load
Paved Running Totals

AT
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eRoutes Mobile App

AT
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eRoutes Cycle Timer

CYCLE TIME

Full Cycle Time Average 84 Min

e Py L LY essENERg,. . pusEEEEDEEE
-..... Rt o* ., s ny

LEL Y Y
Uny
gy

. Drive to Job e, Fwal " Clean *s  +*" RetuntoPlant Too et Wait & Load Tre,
[ ] *

K 4
e
ve 98 Min —
Time Waiting to Load

ssEEENNG anEmy gy wsEERENy LY
““‘- "aag, o* » * - Py e, ** .,
.

. » ., ¢ * . .* - S
R Drive to Job .'{ & Wait " & Clean ?v.o‘ ReturntoPlant "4 " Load “

= .
nned 60 Min
Waiting
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eTickets

Caterpillar: Confidential Green

CAT

TICKETS

Q

BP Plant

BP Plant

BP Plant

BP Plant

BP Plant

BP Plant

BP Plant

PROJECT DASHBOARD

CPOOTZ91

CPO07292

CPO0T293

CP007294

CPO0T295

CPO07296

CPOOT297

000007

000005

000004

000003

000002

00000

DATA MANAGEMENT

03/15/18 17:00:0

03/15/18 17:00:0
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eRoutes Desktop — Project Dashboard
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eRoutes Desktop
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Why eRoutes (or any MDMS) ?

QUICKLY SEE THE WHOLE PROCESS

= Merge paver/truck/ticket data into real-time information
- Cycle times/waiting times per job/truck/plant
- Tons loaded, in-transit, and paved

- Locate specific load locations on the road?

DRIVER PERFORMANCE COMPARISON

= Hire trucks/Company trucks? (Performance you expect?)
= “Where are my trucks!” (mystery solved!!)

= Drivers get paid faster?

= Number of trucks optimized?

Caterpillar: Confidential Green

HELP ELIMINATE PAVER STOPS

= Your bonus depends on it!

= Balance laydown and delivery

BALANCE PLANT PRODUCTION

FOR MULTIPLE CREWS
= The right mix produced at the right time

= Reduce plant wait times

CAT



Where are we now? Info at all levels of management

Caterpillar: Confidential Green



Roadmap to Autonomy

CONVENTIONAL
CONSTRUCTION

1. AUTOMATION

OPERATING OR CONTROLLING A PROCESS
BY

HIGHLY INDEPENDENT MEANS, REDUCING
HUMAN INTERVENTION AT THE SITE LEVEL

2. SEMI-AUTONOMY
REMOTE CONTROL OF EQUIPMENT AND OPERATIONS
FROM AN OFFICE OR OFF-SITE LOCATION

3. AUTONOMY

TAKES ADVANTAGE OF SOPHISTICATED
TECHNOLOGIES TO ENABLE EQUIPMENT
TO WORK SAFELY AND PRODUCTIVELY
WITH MINIMAL INPUT

Caterpillar: Confidential Green



Fully Autonomous Paving site

3D DESIGN
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ROAD SCAN
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Paving Connected Worksite

Goal: Increase customer value by achieving asphalt road density, smoothness (quality, efficiency) in
the shortest possible time (cost) with no waste (sustainability) through a connected worksite.
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What’s next?

« Automated machine control & remote site management

« Connected Worksite = integration of ALL machines —
beyond paving

* Integrating site inspection “e-Construction”
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Caterpillar: Confidential Green B T



Courtesy of MnDOT
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Thank you for your attention!!

Todd Mansell
mansell_todd@cat.com

Cat Paving YouTube Channel
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