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OTYRES Q searcH

NEEDTYRES makes buying tyres
quick and easy.

Simply search by tyre size or brand

SEARCH

HOW TO BUY TYRES
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* Planning and Scheduling

* Building Information Modelling BIM, DE
or VDC

i * Contracts and Claims
Sk| I IS * Risk Quantification/Integration
* Agile Project Management




Presentations/Arti
cles and
Publications

Inclusion and Diversity in the Mining Industry, Presentation and
Panelist - University of Queensland, Diversity Call Seminar, 2015

Optimization of profit for SME Contractors by implementation of
internal control measures, Treatise, University of Pretoria, 2008

Able and Agile, Article, RICS International Construction Journal,
2016

Visualizing Risk in Augmented reality with the Microsoft Holoens -
2017

Using 4D and augmented reality to manage projects, Fishburners
Brisbane, 2016

BILT ANZ, Construction 3.0 - How Artificial Intelligence will change
what we do as Construction Professionals, Presentation and Article,
2018

Delivering projects using 4D and Augmented Reality, AACE NSW,
2017

Using a Time Machine to deliver projects - AACE QLD, 2017

Applying BIM planning workflows to Architecture, Guest Lecturer,
University of Queensland, 2017

Using 4D planning and augmented reality on construction projects,
Queensland University of Technology (QUT), 2017



John Mirchin - Geometry Gym

e
d
. _—
Presentatio —
Developgg & Josh Shanahan
v VIR TUAL

CONSTRUCTION



Why Project
Controls?



s @%ﬁwﬁ .










* video

RED ARROW 4D



World Is changing
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Question to crowd

1. Al has transformed other industries. Those who adopted it
gained and those who opposed lost

2. Al is transforming Construction

3. You can adopt Al

Q: Will you adopt it?
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Four focus areas of Al
for this presentation

Natural Language Processing
Image recognition

Predictive analytics

Genetic Algorithms
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For a - Process 4608 x 2592 X 256 =
3,057,647,616 pixels

maCh | ne tO : Orierp]tation of pixels in relation to one
t
understand | . e

 Understand tone difference

that image  Transfer 2D image to 3D outcome
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So What! We work
IN Construction




Ninety-eight percent of megaprojects face cost overruns or delays.

Capital-expenditure overrun Mining M Oil and gas 4 Infrastructure
(% of original quoted capital expenditure)

Average: 20 months
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30 = .
260 .
.g% 4 C 57
150 ” | =26
" :
110 20 =43 1818 ey
100 15 0 | % +63
90 ] 21 %53
80 oo B g e w40
60 5971256 5 1 w477l L Ldg "42 *52
50 ¥ : *01 *54
14 -
11 :
10 6 !
o <1917 7 24 16 5l _ |
=05 0 0.5 1.0 1.5 2.0 4.0 6.0 7.09.0

Delay with respect to original schedule, years

* 98% of projects incur cost overruns or delays.
* The average cost increase is 80% of original value.
* The average slippage is 20 months behind original schedule.

Source: Companies’ public annual reports; IHS Herold Global Projects Database,
Movember 19, 2013; press releases

McKinsey&Company



Constant $ of Contracts/Workhours of Hourly Workers
Sources: U.S. Dept. of Commerce, Bureau of Labor Statistics
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Construction labor productivity has not kept pace with overall
economic productivity.

Labor productivity, gross value added per hour worked, constant prices,’
index: 100 = 1995

130 - Germany
United
120 - Kingdom
110 . United
Kingdom
100 Mo e e e T e N R e LR Germany

Construction

0 [ | | | I | | | : | | | | . |
1995 | 1997 | 1999 | 2001 | 2003 / 2005 / 2007 / 2009 | 2011 | 2013 |

1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

'Based on 2010 prices.

McKinsey&Company Source: Organisation for Economic Co-operation and Development






Growth Opportunities for the
Global Construction Industry
2018-2023 - A Potential $10.5
Trillion Market

RESEARCH MARKETS
THE WORLD'S LARGESY MARKET RESEARCH STORE

NEWS PROVIDED BY SHARE THIS ARTICLE

T 0000000
Jan 05, 2018, 0530 ET






Construction startup and venture capital activity

51,200 B Funding Amount (SM) Number of Deals 119
120
104
100
92 il 100
Just for the first half of 2018, 5800 a3
venture capitalists have
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invested in construction

technology more than 1.05 5400 40
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2010 2011 2012 2013 2014 2015 2016 2017 2018
(est.)

Source: CB Insights, JLL Research
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* DEMO Video
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Critical Path Methodology

DEVELOPED IN MANUAL OR NETWORK REPRESENTED IN
THE 1950S COMPUTER DIAGRAM GANTT CHAT
BASED FORMAT






CPM Method

List activities
Estimate Durations

Assign Dependencies
(Sequencing)

Assign Resources
Review and Optimise




* CPM video



BIM / Model
Based Planning

H H Plan directly from the 3D model



* 4D video



Al/Parametric
Planning

Fist time showing this video -
developed for the conference !




Geometry rule
based sequencing

Table 4- Stability Prerequisites Common Knowledge

Lower Level Same Level Upper Level
Column Column - ,
Beam ) Supporting Columns or i
Beams
Wall Beams Adjac:en;:3 Columns and _
eams
Slab Regional Beams - "
Roof Regional Beams g "
Door - Container Wall -
Sy / Window - Container Wall -

Mo
b

AUTOMATED AND OPTIMIZED PROJECT SCHEDULING USING BIM,
VAHID FAGHIHI
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DEMO - Al planning video 1



Can it be applied
to real projects?

9



DEMO - Al structure video
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DEMO - Al HVAC video






Day 298 - )
12-Apr-2019 @ 10:36

9 Tasks 9 Crews

Curing

Level 16 Slabs

Actual Start Tuesday 3/19/19 @ 9am
Planned Finish Monday 4/15/19 @ 5pm

224 working / 656 total hours

1

Curing

Level 20 Slab

Actual Start Wednesday 4/10/19 @ 9am
Planned Finish Tuesday 5/7/19 @ 5pm

224 working / 656 total hours

Mason Crew

Procure Masonry
Floor [10850519]

Actual Start Tuesday 6/19/18 @ 9am
Planned Finish Friday 4/12/19 @ 5pm

1712 working / 7136 total hours

“AAARRRNE

ALICE Technologies -
Al-Driven Parametric
Construction

A o
oz ° R Scheduler

Actual Start Friday 4/12/19 @ 9am Schedule Point
Actual Finish Friday 4/12/19 @ 5pm
Mon 08 Tue 09 Wed 10 Tht
8 working / 8 total hours 15-Apr-2019 @ 00:00
16 00 08 16 00 ©O8 16 OO0 08 16 00
o Mason Crew
Reinforce Mobilization Crew
Level 21 Slabs
Actual Start Friday 4/12/19 @ 9am Drilling Crew
Actual Finish Friday 4/12/19 @ 5pm .
Excavation Crew

8 working / 8 total hours

Foundation Crew

®




Optimisation - Pieter v Algorithm
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Restore Saved Population

New Population

Create E waorld with seed

Enter any string

Generation 3
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Mutation rate: 5% v
Mutation size 100% ¥ |
Fioor g ]
Gravity: Earth (9.81) .
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) i bt Watch Leader
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_ #1:107.47 d:101.86 n:0/4.56m (Gen 2) | —
o #2107.19 410167 04 .6m (Gen 1)
#3 13,78 d:15.04 vz 11m (Gen O)
128
=
v

e e T e T e




1011101010111

;i261110101011j




Duration (days)
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Duration Objective

0

2000

4000

6000

8000 10000 12000

Generation No.

14000

16000 18000

2350
2300
2250

Movement (ft)

Movement Objective

2000 4000 6000 8000 10000 12000 14000 16000 18000 20000
Generation No.

AUTOMATED AND OPTIMIZED PROJECT SCHEDULING USING BIM,
VAHID FAGHIHI



the 1" generation the 20,000" generation improvements

Duration 31d 23 d 8d 26%
(Labor) Cost $35.310 $34.940 S370 1%
Movement 2,314 fi 1,954 ft 358 ft 15%

AUTOMATED AND OPTIMIZED PROJECT SCHEDULING USING BIM, VAHID FAGHIHI



Fitness (Duration)
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40

30
dJ

15 20 25 30 35 4] 45 a0
Gensrations

The potential role of Artificial Intelligence in project
planning and the minimisation and mitigation of project
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UPTAKE

ASSets & Fleets

albis
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Uptake - Predictive Analytics For Construction Equipment
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Reconstruct -
Al for
Construction
Progress

Monitoring




I Verity 1.0 - HospalCUPAnalyzed - VARODE_2017.03.28
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Bechtel makes a game of its billion-
dollar build projects

: Engineering contractor turns to 2
i analytics.

ek Bechtel - which engineered some of Australia’s largest
liquefied natural gas projects - is turning to deep learning
to sequence the construction of a new breed of multi =

Bechtel's big data setup.

billion dollar “mega” projects.

The privately held company is little known outside of the
resources sector but has been in business about 120 years Let’s put
and has over 50,000 staff worldwide.




Sgbch Mode  BAZIS Analysis

T BASIS Aealism Dienall
QO = SELECTAMETRIC = | | Search = B :

Ny 5115 Juna LG baby 100G Byt ZHILE Saptemer 2000 Drtober 30080

ar | o W 23| ™| w13 m|ar || s m ols o @ w12 ae | an | e | 0| oar o

1] [uiratian
4 ";. q i F: LT3
Description
e setaied Ing
Dirarsd ngs [82354 ‘-'}
Jarhe Dramings (48] » "
— — = —— = = Smart Flanning W
S e e SR e

Topshdes Trasings (55

& Cnshere Facilog E - Onsrane Drawings (64 - HALIL Luggewioas
Detailed Eng 12d
BASIS SUGGESTION AMALYSIS Crwwing (130 - o longer
BahE detirrnrk adech Sl bulis L gres okt e 1= based T Mgl 14 & 3 @ 21ad
O DV ¥ a2 ERahTshed yodr plan.
& SA%emphays o A0S Erginaering ITld
s+ A eomphass o Units KolmiLiL LBE |aingei
& 1T enphass o Bepnier e o bt Q & 33 Q) e 800d
* WES Descnprian EPT Jackes Liia
Full Mateh: Cetaded Eng el Erdasnigt (Al . N S b
Full Parer? Waich: B4 gl=eirng LEe FRCh Q& 2 3, D3
I .
Y . i Topsides Iiad
Full s ik b Cransigg Tops e D awrngs [T e e
—— - 1 Wi £ O & = T
.
R rateh af afy reEh b
L Sabrca ¥
] Torkal Conlienon TR Saan (awa ngt [0 BL= &bzl
187 Wz S| gmad

- T



Video



Video






The time to act
IS NOW

But
How?







planning-with-ai

random

#4castdd
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24| %0 | & Add atopic
Monday, May 21st

Tuesday, May 22nd

I, Kieran Shirey 12:25 am

)

@Pieter wow! That looks great. And really starting to show where this is headed. Can't wait to show this off to some of the delegates here. Brilliant work mate. Thank you.

Wednesday, May 23rd
, Kieran Shirey 1:25 piv

_H certainly attracted a lot of attention. | think we need to keep developing this because we could have some major opportunities around the corner.

' Pieter 5:24 P
B 4 That is really great news mate (edited)

Wednesday, May 30th

' Pieter 7:52 P

.4 @Joshua Shanahan here is a link ot he cut down version of what we currently have hitps:/youtu.be/pAunNdCx?ad
B Youlube Kieran Shirey
4Cast4D ~




Future Project
Controls Professional?

1. Seen as a source of trust - strong
human connections

2. Understands where to apply Al
and when to apply human
intelligence

3. Highly adaptable, agile and
collaborative
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