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TRANSPORTATION
INFRASTRUCTURE IS
FUNDAMENTAL TO oo s
OUR WAY OF LIFE. el —

Why we do what we do...
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Our infrastructure is aging...
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Massive financing need

$3 6 trillion of investment
| . needed by 2020
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| Aging Infrastructure

average age of streets
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Sustainability Requirements
SO(y of solid waste in U.S. is produced
O by construction industry
LIy S—T 1 ]
Resource scarcity

N 1 consumer of global raw materials
O is the construction industry

Slow permit and approval process

7 1 2 of infrastructure would be
. t n added by 2030 if all countries

S =8 committed to specific time limits for approvals
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Resilience Challenges
3X as many disasters reported
Iast year as in 1980
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Talent and aging workforce leaving

| 5 O(y of employees eligible for
O retirement by 2018
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Planning Design and Engineering Construction Operations
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Managing Risk Through Asset Life
(Time, Quality, Cost)

Frequency of changes

in traditional process Cost of change

Ease of change

Leverage
Technology to
deliver projects
faster and more
efficiently

®
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OPPORTUNITIES TO EVOLVE
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OPPORTUNITY TO CONNECT SILOS
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B _»H
Core Enabling Technologies

Big Data / Analytics

User interfaces
+ applications

Software
platform +
control

Digital/physical
integration

Planning

} PERTEET

Life — Cycle Integrations

Simulation and V/R Mobile and A/R
BIM / Cloud

Ubiquitous Connectivity / Tracking

Technology
Integrations

LIDAR / 3D Scanning

Embedded Sensors \
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Design and Engineering Construction Operations

®
Sources: World Economic Forum; The Boston Consulting Group PaVIaSYStemS



Opportunities Enabled By Digital

User interfaces
+ applications

Software
platform +
control

Digital/physical
integration

Data-driven Automated Rigorous construction
construction New fabrication 9 -
. and autonomous monitoring and
planning and lean methods construction surveillance
execution
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What is e-Construction

The FHWA defines e-Construction as the collection, review, approval, and
distribution of highway construction contract documents in a paperless
environment:

« Electronically capturing construction data,

 Electronic submission of all construction documentation,
* Increased use of mobile devices,

* Increased automation of document review and approval,

 Essential use of electronic signatures by all parties throughout the process,
and

« Secure electronic document and workflow management accessible to all
stakeholders on any device.
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HEZEEE Construction Pa Change HEESTEL Project Celiieies
Field Inspection Estimiate Or de?s Certification/ Audit/Search Conz Jletion Bidding Award/Notice
Documentation P Testing P to Proceed
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e-Construction Establishes a Path

A/
‘ Contract Award/Notice to Proceed

Bidding

v \ ‘
pesion _ [|MIIIIA

Change Material
Orders Certification/ Audit/Search

Testing

Aditiocarcs

Project
Completion

Material Certification/Testing

Change Orders

N
Pay Estimate

Construction Inspectio_

. v .
Access to Field Documentation




e
Open and Integrated Creates Information

Contract Award/Notice to Proceed

Bidding
Design

l Project Completion

J Audit/Search I

Material Certification/Testing

Change Orders

Pay Estimate

1 Construction Inspection

1 Access to Field Documentation




Collect Data Once, Use Many Times

N
o)

FNR

Analytics
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Reporting
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e
Real-Time Communication Among Stakeholders

Inspectors
Field Staff

283,036 14,700

Design Engineers
Project Engineers
Resident Engineers
Office Personnel

paviasystems



Simplify Data Collection

12:47 PM

@ <siwashCreekRd ¥ 90 Q | Observations Reports

@ A B RFHELED

520 bridge

Select
©12:36 PM

(None)

Tags©

concrete fascia panel | grade control
northbound access

Biditems ©

060: Catch Basin Type 1

Contractors ©

Buffalo Contracting
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current
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Automate Reporting and Enhance Workflows

2:24 PM

@ <siwashCreekRd Y 44 Q |Observations Reports & George Martin &

Daily Construction Report: 06/28/2016

Done

Daily Construction Report: 07/11/2016 Mon, 11, Jul 2016 8:51AM
28 June 2016 02:20 PM

Status: Draft

44 Observations 15 Personnel 10 Equipment

(B Download PDF @ Delete Report @ History: 1

No Observations

Status: @ Approved v

Download PDF @ Delete Report ' History @)

7 WSDOT —_—

Daily Construction Report ©02:19PM

Add a comment...

oay snn ome
1111 Siwash Creek Rd Tuesday Day 06-28-2016

o @ Approve by Million Weldemariam a month ago Osubmitted ¥ @
2:19pm Clear Sky DewPoint: 69 Temperature: 64 © Submit by Randell Davis 2 h Dot & Osub "
- Dr mitt
2:19pm Clear Sky DewPoint: 39 Temperature: 80 Submit by Randell Davis 2 months ago ? ubmitte
2:19pm Clear Sky DewPoint: 39 Temperature: 80

Frime Contracor
Judy Consulting

‘Subcontractor or Agent

Repmseritive Tt
Josh Carter Owner
08E | Rupresantative e

Prev Page 10of 1 Next
Steve Weiland i

ﬂ Final Records System
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by Randell Davis 2 months ago

Buffalo Contracting
Applied Organics

Work Activity Summary

Applied Organics - 19 - 9:30 am Buffalo contracting moves to the CDSB line from their | line work. Both locations are within
the same work area. | swede the | line work and lay out minor corrections which Buffalo contracting promptly addresses.

11:00 am Buffalo contracting has finished working on the CDSB line for the day and moves to the hs line. Hs 13+00-18400 It.




Improve Project Understanding

" <Fire Tools Rd 1M1 Q Observations Reports & George Mai :in

Course info
pavia 02.0 - Observations iPad App (20
In this text-based series, you will read about and see screenshots of how

(oL P M HeadLight enables you to view the Observation Feed and create, modify,
delete and search for Observations.

Content

2.0.0 - Observations in HeadLight
2.0.1 - The Observation Feed
2.0.3 - Creating an Observation

2.0.4 - Modifying an Observation

2.0.6 - Searching Observations
2.1.0 - Common Observation Data

2.1.1 - Observation Name

v
v
v
v
+/ 2.0.5 - Deleting an Observation
v
v
v
v

2.1.2 - Notes
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Collaboratively Track and Manage Issues

| George |
le=ml  _ [m] X
L0 HeadlLight x\
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Wall w9 under drain.
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Bid Items ©
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a

Contractors ©

Ll ) R Zachry Construction Co.
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Discover Trends and Identify Potential Issues
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Improve Project Intelligence

Dashboard = Projects Users Reports

Observation Activity

7,023 observations were captured last week on 47 active projects. 1,475 photos and videos were uploaded.
et
1400
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M Observations

Document Activity
users who submitted documents out of 91 users who took observations.

Submitted Documents

80
50
204
30
20
10

o

00/07 09/08 0gi08 09/10 09/11 09/12 09/13 09/14

M Documents

W ConcreteTest

M Contractitem

W Audio

M Density Measurement
M Equipment

W Image

W Materials

M Narrative

W Personnel

W Start/Stop Work

W Temperature

M Trafiic Control

M Video

B Weather

M PersonnelEquipment

263 documents were submitted on 35 projects out of 47 active projects. 0 of these documents have been approved. There were 67

Project Document Breakdown

W 8625: SR520 West App...
I 8607:1-5 M Stto Po.

M 8670: 15 Portland A...

M Transystem's Practic...

I 8549: SR 99 Alaskan ...
M 42 Other Projects

- m] X
/ C HeadLight x
€ - C 8 https//headlight.paviasystems.com/#/dashboard wH & R a0s=

& George White ~ =
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And turn into Asset Intelligence
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Information Enabled By Digital

C ;
! I
l :
: Insights |
| |
! 1
] :
« Warehousing Collected Data * Claims Abatement « Past Performance Analytics
+ Real-Time Access » Risk Reporting * Real-time Data Analysis

« Communication\Collaboration « Owner\Contractor Reporting
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D
Benefits To Be Realized

Office building

Power plant

f:?slia(c‘;o()m e ey -15% -16% R
e Design and engineering +0% +0% -5%
©eConstruction |- % | [ ase | [ 1w |
 ooperatons | - s | [ a0 | [ 0w |
_gn;rf({f/ga construction [ 0% | [ 3% | | 5% |

, PERTEET Source: IHS; The Boston Consulting Group PaViaSYStems



D
Benefits To Be Realized

Impact on life cycle _1¢0
st LT o
e Design and engineering +0%
e Construction -19% $24.1 Billion Annually
e Operations -10%
Impact on construction | o, |
time (%) 23%

®
, PERTEET Source: CBO — Public Spending on Infrastructure March 2015 (Highway/Transit/Ferry) PaVIaSYStemS
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Seeking Technology Solutions for Construction Management

Software “Suites”
Primavera
Microsoft Office

Hardware
Mini Laptops
Wireless Internet

P PERTEET paviasystems



Windows Tablets
Digitizers

BlueBeam

Entire CM Team

Signatures

eSignature
Electronic

PERTEET

Simple Hardware Solutions

<%y

~ W Kisap
£ Conformed Architectural Prans

[£] Conformed Final ProjectManu
[2) Conformed Final Project Manu
[E) MSH Conformed Civil Plans pdf
&) Roliplot pdf
|2 Submittal Response (General)
~ W Tokul
ubmitial Response pdf
‘okul Road Contract Docume.
[E] Tokul Road Roundabout Plan
~ W Downloads
|Z] 08_14stdPlanmanual paf
[) 2014Amended2015-08-03 pdf
) LAG paf
) ss2014.pdf
[E) WSDOT Design Manual pdf
~ W Plans
[2) NE 195t Separated Trail Plan
» W Specs
~ Recents L]
[) Perteet Best Practices of.
2 rFI054 Top Weld Connecti
B Shelter-ALTA Exhibit 040616
[B) North Base CostatComplet
% PaymentLedger North Base.
€O 10-C Channels SIGNED.
\_f co10-C Channels. pdf
[B) Reauestto Sublet27 - Precisi
[2) Response 113 - Roof Hateh.pd!
" submittal 113 Roof Hatch.pdf
t_ 20130143 ALTApd!
[5) Evergreen ROW pdf
1945_79871_specs reduced

'-@"Aé

O Foian iy :qﬂ 7 i =

- €t Best Practices of Construction Management Cover_Secon

WebTan

L Bibh-tSBs
d Edition 23MAR1S 740 RF1 056 - Building C cut In boxes for fights*

Request Date | Respond By | Initiated By
4772016 ASAP Rick Nordike
Submittal

RFI No.
- 036
Spec Section

Schedule No.

\ Drawing No.

l Addendum
From:

Ceccanti, Inc

To:  Kitsap Transit

60 Washington Ave, Suite 200
North Base and North Viking Park & Ride Bremerion, WA. 98
1FB # KT 14-491 (360) 824-4941

Requested By: Ceccant, Inc.
Building C cut in boxes for lights

Project:

Subject

Requested Information

Please see attached drawings
Cannon will need j-boxes cut into the HSS beam for their |

beam. Will they be able o ©
beam? Please advise.

The attached drawings WL2 and WL3 show
in without undermining the

the locations on
structural integrity of th

I\

signature: L

Signature




HEADLIGHT

pavia

A mobile first, purpose-built
platform to reduce project
delivery risk.

283,036 14,700

v Simplified project inspection

v" Real-time communication

v' Automated reporting

v’ Digitized workflows

v Information flow for collaboration

P PERTEET pavia



DEMO

Walkthrough how
HeadLight can help you
streamline processes
in the field

® PERTEET



Open, Standards-based Platform

HEADLIGHT

» PERTEET paviasystems



B _»H
Hardware and Software Integrations

Alolole

HEADLIGHT

paviasystems

u ©E
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Latest Technology and Hardware Innovations

UAVs, UAS, Drones

Phantom 3 Pro

4K Low Distortion Camera
GPS Assisted Hover
Return to Home Failsafe
Live 720p video feed

Up to 3 miles Range

P PERTEET paviasystems



Benefits of UAVs for Perteet

B T !"1"

Construction Documentation
Photos into Headlight
Videos for Promo/Sharing

® PERTEET pavia



Technology Sources (Drones Example)

Professional Production
(Industrial)

Professional — High End
Toy Grade
Hobby Grade

® PERTEET
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i CONSTRUCTION

from dilbert.com
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Innovation Requires Change

Business
Process

Perception
P Reality

Most companies find the biggest innovation challenge is executing change to their people and processes.

P PERTEET paviasystems



Why Is Change Difficult?

P PERTEET paviasystems



Expectations vs. Reality

Desired State
E llllllllllllllll
= =
D ~—
3 S
= S
= n-
g -
Current State S
Time to Adopt
S
P
&
= z
< S
> Time to Adopt/Fail
Time 7 00/
0

paviasystems

Source: John Kotter International
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Managing Change: Shifting Focus of Activities

Commitment -7 N

Acceptance 1 _.=="7Y '

gJD §‘\\ 14
= Initial Use
5 Comprehension o
o 5
L Positive Perception
t ",
(o] ’/ ’I
& L~ e
> e
wv
Awareness
/,’,
//
7’
7’
7/
*
'\ Unaware _
Time Go Live
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Engagement: From Theory to Practice

Planning
Onboarding Workshop
(2 days)
e Define goals and
metrics
e Identify process
changes

e Create stakeholder
management plan

e Create early adopter
plan

e Create communication
plan

e Create training plan

e Create support plan

paviasystems



Engagement: From Theory to Practice

Planning
Onboarding Workshop
(2 days)
e Define goals and
metrics
e Identify process
changes

e Create stakeholder
management plan

e Create early adopter
plan

e Create communication
plan

e Create training plan

e Create support plan

Communications

e Executive sponsor

messaging
e Peer endorsement(s)
e Demo(s)

e Regular cadence of
communications
tailored to each
audience

e FAQs

e Opportunities for Q&A

pavia

NS



Engagement: From Theory to Practice

Planning
Onboarding Workshop
(2 days)
e Define goals and
metrics
e Identify process
changes

e Create stakeholder
management plan

e Create early adopter
plan

e Create communication
plan

e Create training plan

e Create support plan

Communications

e Executive sponsor

messaging
e Peer endorsement(s)
e Demo(s)

e Regular cadence of
communications
tailored to each
audience

e FAQs

e Opportunities for Q&A

Training

Formal training for
each audience

o Hand's on

o Scenario-based
Delivered within days
of actual usage
Reinforced via Pavia
Academy

pavia
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Engagement: From Theory to Practice

Planning

Onboarding Workshop
(2 days)

Define goals and
metrics

Identify process
changes

Create stakeholder
management plan
Create early adopter
plan

Create communication
plan

Create training plan
Create support plan

Communications

e Executive sponsor

messaging
e Peer endorsement(s)
e Demo(s)

e Regular cadence of
communications
tailored to each
audience

e FAQs

e Opportunities for Q&A

Training

Formal training for
each audience

o Hand’s on

o Scenario-based
Delivered within days
of actual usage
Reinforced via Pavia
Academy

Support

Coordinated 1:1 field
support for all users
o Provided by a
domain expert
as well as a
system expert
o Peer-delivered,
when possible
Delivered in first-week
of go-live
Ideally revisited in the
third week
Direct tech support
number
Ongoing “calibration”
sessions

pavia



S
1 Critical Success Factors

. Vision, value, and success metrics
Strong sponsorship (HQ and region-level)

Energy level

R e

Thoughtful deployment
(planning, communication, training, and support)

o

Peer ambassadors
6. Feedback and responsiveness

7. Continuous improvement

paviasystems



Become a Technology Evangelist
Pragmatist

 Drive your workflows to digital at point of collection
* Identify business impact and choose open platforms

, « Partner with technology providers that understand change
SS— management
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