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The construction industry has to
“build 1,000 buildings a day for the
next 31 years, so that by 2050 we can
accommodate the world’s population
of 10 billion people.” In total,
McKinsey estimates that over $57
trillion will need to be spent by 2030
to finance this construction boom.

Autodesk CEO Andrew Anagnost



The Reality of DISRUPTION

Constructing LEADERSHIP
the

Foundation DATA THE DIGITAL CURRENCY

THE PEOPLE




“Disruption is a business
model change where

segments of an industry
cannot adapt.”

Brett Young



IN THE LAST 15 YEARS, 52% OF THE
FORTUNE 500 COMPANIES

HAVE DISAPPEARED

2015
Average life expectancy 15 years

1955 VS.

Average life expectancy 75 years
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The digital currency of

the future
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BIM is Still Not a Priority

We do NOT bid We have a BIM We have employees on Number of active
on projects department staff that can work projects that involve
involving BIM within BIM BIM

urce: 2018 JBKnowledge ConTech Report
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CONCRETE COMMUNICATION, CONSTRUCT-ABLE BIM
FOUNDATION FOR THE COLLABORATION, &
TECHNOLOGY PLANNING
ECOSYSTEM
PREFABRICATION AND SAFETY DESIGN CONSULTANT
MODULAR

CONSTRUCTION




roject Virga — Data Visualization




Generative
Design

Generative Design:
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Goals &
Constraints Synthesis
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VIRTUAL,
AUGMENTED, &
MIXED REALITY




Virtual Reality Use Cases

Design and Visualization of space

50% of people cannot visualize 2D
plans in 3D without assistance

More iteration in design translates
to less rework in the field

Less Man Hours = Safer Site
HAPPY CUSTOMERS

Training and Simulation

Hours on the tools with less waste
and risk to train

Creates physical Muscle memory

Simulate difficult or risky
procedures

Simulate Jobsite conditions and
create collaboration with team
members












Augmented

Reality Use
Cases




Trimble XR10 with Holo Lens 2
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Prefab Assemblies are defined

Models are sectioned into Levels and Areas
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Orders are sequenced within a Plan

Tasks are tracked as Orders are processed
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Stratus Ordering from the model




1. Upload Your Design File 2. Scan & Upload 3. See The Result

Reality Capture




Faro S150 & S350
Leica BLK 360




Photogrammetry

»< matterport







When it all comes together
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Prefabrication, Modular & Offsite Construction




wipply  real
repocting
manapers

cycle decisio

customers.

dentifyry @ process lock

results ?J o B intel
suppliers E :

financial

m'-orw:n

~°; term p

PP percentage oroamzat)on f i}

= iliee

| operatiooa

povernmens

“bpm

%; é ‘ lkahh y Success

R month gn.:.u(n segments

.;wlS,eY" implément

= carpes '
e E co:3f>af\‘)m bUSlneSS mEEEI Sw

atlonmdlcators

dividuals  commobidation  effective pl‘i“m"g

wr - analysis value 3 enterpise yod 'y

defned SOftWﬂrC lnfOfmathl'l measurement

uroover

stiategic
;i definstion

demographic
r‘ y g L

gement -

: u

w—{  DEE
= 1 c‘)
.88
L= O R=E N
- 7
-E.'z \-A\’..'z,\.g
£ B bDr.m‘ =

!t\‘!’:nk\:\' ;-:

'\

erohine Various

~= = performance

work

ime
Oa

t

dashb

MNTALC 'h| hort

‘ddata

tval b Program

e

queries
indicgt
¢




Where we

fall down

Man Hours / Unit

50-A Stick Built - 48 Hrs/Unit

45 -

40 -

35-

Avg. Prefab - 30.9 Hrs/Unit

Prefab Learning Curve
0 % 25 % 50 % 75 % 100 %
Percent completion



Traditional Build Prefab

58 hours to build 18 hours to build

Prefab Unit 2 Prefab Unit 23




Comparing work in the Shop to the Field

‘% DA
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Shop Field

HOURLY
LABOR
$RATE Labor Rate $75/Hour $110/Hour
i
Single Clevis Hanger 3 Minutes 10 Minutes
W
ingle Tier Trapeze Hanger 6 1/2 Minutes 17 Minutes




INTERNET OF THINGS

Connecting People and Equipment



Fundamentally change
the Jobsite

Respond to safety incidents instantly

Devices and People Communicating

real-time for safety and efficiency e
I~y = 1 Yeqr Balie
Creating Data for visual and machine ) | !

) : Bl oL
learning Analysis | ook
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Telematics

Dispatch Nearest
Driver

) ) Roadside
Trips History @ Assistance

Productivity

Asset Tracking

Geofencin
g Gamification

Open APIs In-Vehicle Feedback

Software
Development
Kit (SDK)

Driver
Scorecards

Data
Integration

Accident Detection

Seat Belt Advanced
% Usage Collision
Big Prevention
Data |SGENTET][1a%

Fatigue &
Distraction
Monitoring

Online
Marketplace

Cameras

Weather
Hazard
Alerts

Mobile Apps

Driver Behavior
Temperature Monitoring

Monitoring

IFTA Fuel

! Fuel Consumption
Tracking

g Electronic
Compliance Logs (ELDs)
Idling Trends

Vehicle Inspections Remote
(DVIR) CO, Emissions Diagnostics
Route Optimization
Predictive

Maintenance
Engine Faults

Hybrid & Electric Vehicle
Status Data

© 2018 Geotab Inc. All Rights Reserved.



Spot-r by Triax

e  Telematics

*  Monitor Employee position onsite and
Automatic Headcount

*  Automatic Slip Trip and Fall Notification
* Safety Alerts

* Flag Hazards

*  Remote Call for Help

* EvacTag
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Manual Process Are Still Prevalent

46% 53%

Nearly half of all contractors More than half of all
surveyed still process daily contractors still process
reports manually. time cards manually

ourmé’&s K@w/edqe ConTech Report




EVOLVING | The first step to

transforming your

APPLICATIONS | company




12:40 PM 12:41PM
Task #17 Task #17
Paint exposed pipe Paint exposed pipe n

i i NEW REACTION =

G Mina Luxa This is Mg

Current Assignees
Paint exposed pipe
& Painting

Northeast corner of room at ceiling.

& Current Cc

M FieldLens Corp

NEW REACTION

Daily Reports



RocketBook

Digital Paper
— Email
— Cloud Services
Same Workflow different result
Remove the noise but achieve the results
Pen and Paper
Reusable




Photos



Smartvid.io

Pictures, Video, Media
from any device

Single Platform for
Machine Learning and
Artificial Intelligence

Vinnie was a
Foreman on a

c . project with a

V|nn|e-A| Video on his
phone worth 4
Million Dollars







360 Photos & Video @ TH ETA

360" experience.
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Data Integrations

S

VIEWPOINT

CONSTRUCTION SOFTWARE®

E KEY2ALCT

@ §iickbooks.

construction software

PlanGrid

AUTODESK
BIM 360"



Current State

Linear Integration

ource: Construction Progress Coalition




Future State
Common Data Environment

COMMON

DATA
ENVIRoNMENT

ourcMc&KiC Progress Coalition
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PROCGORE | appmarketplace




It’s All about the Data going forwar

2014 NBA FINALS ATLAS LEBRON JAMES

s _—_—‘___W Mike Trout Batting Average

AWAY FROM 32 PERCENT 5 :
THE BASKET 2014 Season

41 PERCENT

30 PERCENT 40 PERCENT
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Construction [ Project

Project Status Report 426 All “ - Fost-Construct, Bidding 16
0.00% ¥ ¥ 10000%
Project Details
R | Submittals
. Course of Constr
Status @closed @ draft @open Status @Closed @Draft @Open }  Status @closed @initiated b Status @Closed @Open Status @ Closed @Open @ Overdue 299
open 53 ready_fo closed 8 Closed 3
closed Qpen 40 220
124 Overdue
Draft o 53 Closed
9 initiat... 63
l 307
draft 195 Closed 128 nobacces Open 17 Open &
Average Days Late Average Days Late Average Days Late Days Since Last Inspection Average Days Late
477.23 683.17 40.52K 237.00 336.48

Budget vs Committed

Divisian Original Approved Co's  Revised Committed Costs Direct Costs  1CTo Date Pending Costs Est Cast @ Completion ProjO'a g Revised Bu... @ Committe... @Proj Overl...
01 - ABE 768,603.00 0.00 768,603.00 135,469.00 17.63% 0.00 30,000.00 0.00 410,504.00 3

01 - CONSULTANTS AND PERMITS 3483250 0.00 34,832.50 0.00 0.00% 0.00 0.00 0.00 24,832.50 01 - AGE g008n

01 - Gen Requirements 1,580,160.00 000 1,580,160.00 0.00 0.00% 999.00 999.00 0.00 1,581,100.00 PO 10.00bn

Dashboards




Construction __pcs 1 secs J aproved co's | vg size | Pay Apps J Payments] Project By Stage

Financial Insights 107 14.02M 753.32K 131.00K 498.29K 165.20K 3.62M PUS[_CD““E __ Bidding

Pay Apps L Payments | Draw Requests

@ Total @Count @ Current Payment Due @ Count @ Current Payment Due @ Count
1M 1,000 1112 - Procore Camp... m 20
h I— Course of Co..

N 50
oM 17 2.5M 399

L AN
4M N

1113 - Financial Phas... 0.06M

500 PROGOOO001 - Printer...  0.00M

950 4
2
4526 - Change Event... . B
oM . [ | 0 0 H

oM
2012 2014 2016 2018 2012 2014 2016 2018 0.0M 0.1M 2014 - e

Top 5 Clients | CO'sbyStatus_______J __Top5 Contract Holders i u

Procore Technolo... Status @ pending @approved @ draft

draft 0.04M

approved — Caspers Concrete
Generic GC
Ruwithus D h b d
ABC Capital Ventures... a S O a r S
— pending 1.02M

0.75M
oM 2M

Owner Inc.
0.59M

Payments In vs. Draw Payments Out

@PC Payment Amount @WO Payment lssued Amount

100K
55K
0K — — —



Construction |

Project Insights

426 36 247 528

Late Submittals m Open Observations §| Open Punch ltems Projects By Stage

53 Post-C.. & Bidding 16

Project Assignments Late Schedule Items By Project Late Items by Project Size

Josh Newland [N

Isaac Jones
Mike Stock
Adam Saluk

AJ Bluhm
Bassem Hamdy
Binit KC
Brandon Terry
Chris Woo
Horacio Agostinelli Jr
Ivan Fomin
JeffH
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00000000-test

100 Clinton 5q.

1004608 - Adobe Lane De...
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(=]
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2 3421 - 2 Tier change orders 74 g »WoyageO1 - Voyage Control Test
2 Bowling Green Ky - Validation 74 @
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Demo Project onTarget 39 E PVLtest . . . .
1 & bim test - testing cost code application
test 8 o ¥ a -
1 0.0M 0.5M
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' Open Submittals By Type L OpenH

1 Type @(Blank) @ Document @ Pay Request @Plans @ Product Inform... b Status @ draft @open
2 4 - .
submital pckage Testng T
1000 - testing cost code application
1112 - Procore Campus Dror
5689 - Procore Demo n PRO0DODO0T
100.00% 6234 - Weitz Stadium 3421-2
100.00% o s
100.00%
100.00%
— Open Observations By Category m
100.00%
100.00% Type Category @Commissioning @Quality @ Safety @Warranty P Trade @(Blank) @C:
100.00%
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100.00%
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LINQ Is Google for your construction info

{\ AUTODESK
| 2] BLUEBEAM

PROCORE

NEWFORMA

@) PlanGrid

22 Dronbox
. & Trimble
EGNXTE
ORACLE

CONSTRUCTION AND
ENGINEERING

7 LN

HANGERS AND SUPPORTS SECTION 23 05 29

PART 4 GENERAL
41 SECTION INCLUDES
A. Hangers and supports for mechanical piping, ducting and equipment.

LINCQ

LINC



Information At my finger tips

750PM Thu 24

<

s e

[T —

7509M Thu tan24

Plng hed Speciatios

B4G Suc

356PM Tue Jan29

<

a01pm

= 9%

SECTION 23 2100 - HYDRONIC PIPING AND SPECIALTIES.
PART 1 GENERAL
1.01 RELATED REQUIREMENTS

A, Section 23 0500 - Comman Work Resuls for HVAC
8 Section 230523 - Vahes

C. Section 23 0503 - Teating, Adusting, and Balencing for HVAC
D, Section 230600 - Basc HVAC Maleriis and Mathods.

E Section232123 - Pumps.

F. Section 23 2500 - HVAC Waer Treatment.

G Section 235701
1,02 REFERENCE STANDARDS
A ASME B31.1 - Power Pping: 2012 (ANSUASME B31
B ASME (BPV) - Boser and Prassurs Vessel Code: 2013
Text Deleted
103 SUBMITTALS

Heat Transter Ecuipment,

0 - Administralive Recusrements,for submital procedres.

1. Product data
& Tway Gerting valvs asseniy.

ol vabve
ow probs. and balancing valves.

€. For Closeout
1. Project Record Documents.
1,04 QUALITY ASSURANCE
A Quality coneel provisins of Diviskan 01, General Recurements, acsly o s Section. Reviews
‘a0 acceptance, excapt 88 required for fiekd istatation, ok applicafions, aed fekd ests, shall
be abtained before defvery of flems, of maleril, equpment, or Sysiems 1o project ste

2 winng v fr evel contre system

B Cerbfcates of Cortonmance - Befora eivery of piping ard materals, et
fcrmance or compliance, or certied e feparts, In npikate. atiesting that pping and
e, sh b sccepied by ArchiectEnginee

1,05 DELIVERY, STORAGE, AND HANDLING
A Refer to Section 01 6000 - Product Recuitements, for ranspartason. storage. and hars
roquireemants

1,06 WARRANTY
A Reler o Secton 01

Closaout Subenitais, for o

tor Pioing Systam.
Aboveground ppe.

a3 Type 852, biack stesl ppe or
b, Type COP.1, copper g,

02801-€ - ssvs 110 HYDRONIC PIPING AND SPECIALTIES
321

ALBERT KAHN ASSOCIATES, INC. 2

At our command

Tue Jan 29

Go ahead. We are listening.

= 1 93%

Go ahead. We are
listening.
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CONSTRUCTION AND REAL ESTATE DATA MADE SMARTER



Material Provenance and Supply Chain Use Case

Production of Material

N

Certificates of Origin,
batch number, Other
Certifying Data

Ak i .-_% R

Transportation

N

Shipment Date,
Production Information

Fabrication

N

Stages of production,
transference of value
and of components.

NN NN

AR RERE

S .-_%

Transportation

N

Shipment Date,
Production Information

Data Tracked in Smart Contracts to Provide Full History of Material
and Products Regardless of Company or Location

NP 4 :c?{f.“i

Installation

N

Installation Date,
Installation Company,
Installation Employee



ROBOTICS
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Digital Transformation

YOU KEEP USING THAT WORD. L&
| DO NOT THINK IT MEANS WHAT YOU THINK IT MEANS.




People are important

Mechanical Contractors Assaciation of Canada

2\ MCAG

BUILDING SMARTER TOGETHER
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Construction Technologist

Industry process focused

Construction teammate
NOT THE IT GUY
The IT teams biggest ally







#PowertotheTrades

#ConstructionDorks




WEBINAR

THE RISING ROLE OF
THE CONSTRUCTION
TECHNOLOGIST:
Ensuring Your Success in
Construction Tech

DOWNLOAD

Upcoming speaking events:

October 2 -
October 16: |BKno
October 24 - 2!
November 18 - 22:
August 26 - 28: I T December 10:




Thank You



