Making ‘BIM’ Work for Project Controls

{FH Deswik 0' Pro;ectControls

_____________________







T

P ———
N o
Ll

|
f

- s\"‘

)
Xt

v
&
BN <
X7

)

7 j,:“ T ..::

'l
»
|

\

=a
Imp. 9
NT /7 T\

‘l"
v

’ '.

/]
\/

|

I
l

i
|
|

[ ]
.l

g
el I ]
W B =

‘,-
|
3 ¥i e
1

WAV

ll; !'




ZERO NEXT Core Members




ﬁ Accredited by:
| e | BON D

</ UNIVERSITY #;uilding

Upskill your team in BIM to
stay competitive and relevant

o

« Improve communication,
efficiencies, productivity, and safety

 (Choose from a suite of skill
specialisations in BIM

« 3-day microcredentials delivered in
Brisbane

Learn from industry experts






Construction and
infrastructure






Like broken teeth




Laser scan to solids model Computer-aided design




Interoperability between design and manufacture

Pending Jobs
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MTO - Excel

=Multi-Category Material Takeoff=

A

B

C

Famity and Type

Iaterial: Mame

Material: Area

Material: Volume

Basic Wall: Generic - 200m Concrete, Precast : 22 m® 438 m*
Basic Wall: Generic - 200m Concrete, Precast : 10 m® 1.92 m®
Basic Wall: Generic - 200m Concrete, Precast : 17 m® 333 m
Basic Wall: Generic - 200m Concrete, Precast : 15 m® 2.99 m*
Basic Wall: Generic - 200m Concrete, Precast : 19 m® 381 m
Basic Wall: Generic - 200m Concrete, Precast : 38 m® PR
Basic Wall: Generic - 200m Concrete, Precast : 30 m® 6.00 m*
Basic Wall: Generic - 200m Concrete, Precast : 11 m® 216m
Basic Wall: Generic - 200m Concrete, Precast : 38 m® 765 m®
Basic Wall: Generic - 200m Concrete, Precast : 27T m® 40 m®
Basic Wall: Generic - 200m Concrete, Precast : 17 m® 348 m*




E Primavera P6 Professional R16.2 : NRG0O0950 (Red River - Refuel Outage)

Eile Edit View Project Enterprise Tools Admin Help
@, I > . BRELERL, FI-B7- B #. EG¥ e +RHE, @ AE @,
) Activities
= « Layout: Classic Schedule Layout Filter: Al Activities.
] Activity ID Activity Name Original Duration Remaining Schedule % | Start A | 2010 Qtr 1, 2011 Qtr 2, 201 Qtr 3, 2011 Qtr 4, 2011 Qtr 1, 2012
. Duration Complete ov Dec Jan Feb Mar Apr May Jun Jul Aug | Sep Oct Mow | Dec Jan Feb Mar
L ¥ 27-Aug-11, MRGO0950 Red River - Refuel Outage

E-101 Build Szaffalding 1 1] 100% | 07-Mar-11 E-101 Build 5 caffolding

.-:L 3 E-107 Install Blinds

:l] E-101 Remaowe Front Plate 1] 1] 100% | 02-Mar-11 E-101 Remawe Front Plake

' E-101 Remaowe Bowl 14 1] 100% | 02-Mar-11 E-101 Remove Bodl

U E-101 Remaowve Channel 9 i} 100% | 15-har-11 E-101 Remowg Channel

! E-101 Remave Floating Head 1 0 100% | 25-Mar-11 E-101 Rémaove Floating Head
E-101 Pull Bundle ] 1] 100% 04-2p-11 E-101 Pull Bundle
E-101 Inspect Bundle before Transport to W, 12 i} 100% | 11-4pr-11 E-101 Inzpect Bundle before Tranzport to ' ash Rack

L E-101 Hydroblast Shell & Parts 3 1] 100% 12-4p-11 E-101 Hydroblagt Shell & Parts

__: E-101 Inspect Shell & Parts 3 1} 100% 16-2pr-11 E{101 Inzpect Shell & Parts
E-101 Setup Bundle and Hydroblast 3 i} 100% | 23-4pr-11 E-101 Setqup Bundle and Hypdroblast

j. E-101 Inspection of Bundle at \Wash Rack 32 a0 B.29% 29-4pr-11 | E-101 Inzpection of Bundle at ‘Wash Rack

E E-1071 Tranzport Bundle to Unit and Set-Up 3 3 0% 30May-17 Eg E-101 Tranzport Bundle to Unit and Set-Up

& E-101 Push Bundle 3 3 0% 02-Jun-11 E-101 Puzh Bundle

1 E-101 Install Channel 7 7 0% 05-Jun-11 E-107 Ingtall Chanel
E-107 Install Floating Head 5 5 0% 13Jun-11 E-107 Install Floating Head
E-101 Install Bowl 4 4 0% 18-Jun-11 _E-107 Instal Bowl
E-101 Hydro Test Shell Side 3 3 0% 22-Jun-11 E-101 Hydra Test Shell Side
E-101 Ikstall Front Plate 4 4 0% 28-Jun-11 E-101 Install Front Plate
E-101 Hydro Test Tube Side 3 3 0% 02-Jul-1 " E-101 Hydro Test Tube Side
E-1071 Pull Blinds and Remove LOTO per Op 4 4 0% 05-Jul11 ' E-101 Pull Blinds and Remave LOTO per Operatios
E- 107 Inspection by QAT 1 1 0% 09-Jul11 : E-101 Inzpection by 04/0C
E-102 Install Blinds i] i] 100% | 02-bar-11 I:II E-102 Instzll Blinds :
E-102 Build 5caffolding 1 1] 100% | 07-Mar-11 E-102 Build 5 caffolding :
E-102 Remove Front Flate 1} 1} 100%  05-2p-11 E-102 Rgmove Front Flate :
E-102 Remaove Bowl 9 i] 100% | 05-4pr-11 E-104 Remove Bowl :
E-102 Remowve Channel 10 1] 100% 14-2pr-11 E-102 Remave Charinel
E-102 Remove Floating Head 15 9 41.46% | 24-5p-11 E-102 Remove Floa}ing Head
E-102 Pull Bundle a a 0% D3May1-, E-102 Pull Bundle

e " - S Rt BT R

General | Status | Resources | Predecessors | Successors

-

Activity |A1DZD E-101 Install Blinds

=
Activity ID Activity Name

Relations Lag | Activity Status | Primary Resource

0 | Completed

A1010 E-101 Build Scaffolding

FCarp.Finish Carpenter

B# Remove | @+ GoTo

B Assion

Project |NRGO0SS0




The current process on Infrastructure Projects

( Engineering / Design |

Quantity reporting and Intelligent
Construction modelling

J

—_—

Cost Estimating ]

Mass Haul Planning

Customer — “We hardly get the opportunity to review our
schedules, never mind optimise them — and we need to
live with multi-billion-dollar bids for years if we win them”



The current planning process is manual with no link to 3D

E=2

mm

l Often more than 20,000x tasks I
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Planningin manual with no link to 3D models or attributes

— HH 'ﬂ‘ﬂ‘

Often more than 20,000x tasks

= Layout: Classic Schedule Layout Filter All: Critical
Activity ID Activity Name

Schedule % | 4
Complete

=8 EC00515 City Center Office Building Addition

By, EC00515.D&E Design and Engineering oo 0z
By, EC00515.Found Foundation oo 0%
&y EC00515.Structure Structure oo 0z
+ Iy EC00515.Mechanicals Mechanical/Electrical Systems 57 562 419%
+ Iy EC00515.Ex-Finish Exterior Finishes oo 0%
-1 iy EC00515.Int-Finish Interior Finishes 106 106 0%
@ EC1700 Dyl in Offices 3636 0%
= EC1820 Touch-up and Clean-up 2 2 0z
@ EC1340 Firizhes Complete 0 i) 0%

& EC18580 Punch List 5 5 0% ]
@ EC1860 Building Addition Complete 0 i) 0%
‘ EC00515.Int-Finish.Fixtures Plumbing and Lighting Fixtures a I} 0%
- Biy EC00515.Int-Finish.Coverings Floor and Carpeting 12 12 0%
= EC1730 Install Floor and Carpeting 12 12 0%
- By EC00515.Int-Finish.Carp Carpentry 53 B9 0%
s EC1740 Install Ceiling Grid 3/ 36 14

& EC1200 Finish Carpentry and illwork 12 12

[}
8




We are wasting money because of poor planning

C] Project Scope
. Money Wasted




According to McKinsey - Technology adoption is poor

McKinsey&Company

The construction industry is among the least digitized.

McKinsey Global Institute industry Relatively low . - Relatively high
digitization index; 2015 or latest digitization digitization
available data

® Digital leaders within relatively undigitized sectors
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icT2 ----------
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Professional services NN AN N (I N N N N
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Advanced manufacturing [ [ BN .
Oil and gas P e
Utiliies A N N N (N N N
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Basic goods manufacturing [ [ I [

Mining [ [ N Y . e ]
Real estate L I
Transportation and warehousing = ® | T I
Education o NN

Retail trade o NN e

Entertainment and recreation [ [ ] [ ] [ ]
Personal and local services --------
Government T T
Healthcare - L e e | |




Our performance is poor

Delays to large-scale construction projects more than double
since start of pandemic

12 JAN, 2022 | BY ROB HORGAN

Nine out of ten projects experience cost overrun
The vast majority of construction projects completed in twenty countries over the course

of a 70-year period—85%, to be exactl—experienced cost overrun

45% of construction professionals report spending more time than expected on non-

optimal activities
What were these non-optimal activities? The biggest culprits were fixing mistakes, looking for project

data, and managing conflict resolution.

Productivity changes could save the industry $1.63 trillion per year
According to McKinsey, boosting productivity could save nearly $1.7 trillion annually. That's a huge

impact from tidying up roughly 14 hours of work each week per person!



https://www.plangrid.com/ebook/construction-disconnected/
https://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-insights/infrastructure-productivity

vV v.v v Y

What is causing the poor performance?

Processes and parties are siloed - “a decentralized system is incapable of success”
Information is lost between handoverand phases

Organisationsdon’t learn from their mistakes

Poor decisions are made based on poor information

Our adoption of technologyis poor

In Summary - The right information is not provided to the right people at the right time

REINVENTING CONSTRUCTION:
A ROUTE TO HIGHER
PRODUCTIVITY

EXECUTIVE SUMMARY

A

Independent
Project
Analysis






Technological progress is changing the world

Moore's law is the observation that the number of

transistors in a dense integrated circuit (IC) doubles
about every two years e ELECTROMECHANICAL SOLID- Vi_lncjggM TRANSISTOR INTEGRATED CIRCUIT
STATE f
1w RELAY
CORE i7 QUAD 4
§1u‘°- PENTIUM 4 ’ CORE 2 DUO
- PENTIUMIII'
510‘ - PENTIUM I 0&7;’51'_?:‘;,
% L ggg::r?o 386__.‘ .\ czugﬁ¢rmc;?
Maybe the most powerful graph ever conceived is Ray 8" m;;ums b
Kurzwell’s graph of Moore’s law and computing | DEC PDPA |’ g?,\ el
= IBM PC
power. gl - l'g Y
3 PDP-10
a| 0 1 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 1 1 1 1
o COLOSSUS
. . IBM
It has or will transform every industry on the planet, T ooy AR e Ut
. . o TABULATOR -
construction is no different. b O o GALGuLaToR
e ENGIEI'E-'-'S 3000 ® BCA Research 2013
. § 23 2 §8 883 38 8 8 85 B 88¢8g§gs8gz 88
IT InnovateSthe economy and teChnOIOgy’S :OUR;-E:R:YKUR‘Z‘WEIL,“-'THE;-INGUL:RTFY‘I-SNEA‘;:WH; HUI:ANST:ANSC:NIJ BI:LQGY". P.ST.:HEW;NGP:ESS,:UDB. I:ATAP:NTS:ETWE:NZM:ANIJN )
exponential pace of progress is the key driver of p——— -
market disruption and is a key driver of economic
growth.

HUMAN
BRAIN

MOUSE
BRAIN



The construction industry is among the least digitized.

Obstacle Detection & Avoidance On-board Control Communications Mobius® for Mining
OIGOQ)
McKinsey Global Institute industry Relativaly kew I . Relatively high @ @ Q
digitization index; 2015 or latest diggitization chigitization
available data

& Digital lecders: within relstivaly undigitized sechons

’%w@s @m %ﬁ%
Sectar %) ﬁ% %%%

ot ----------

Msdiie A I I R e e
Professional servicas --- 1 1 1 [ 1
Fnance and insurance e N I
Wiclasale rade Il

Advanced manufaciuring -

(il and gas e I S

Lidities
Chemicals and pharmaceyticals

BHP reveals S1ibn win from data

automation
Foel estiate
. . By Kate Weoer Uses machine learning to cast new
Transportation and warshousi L Feb 152022 :
" 12:45PM eye over old exploration data.
Education L
Fabail trage Mining giant BHP has unlocked -around S1 billion‘ in
"value" in the first year of a major data automation
Ertertainmant and recreation - | | initiative.
Parsonal and local sendces ]
Eoveimimeant [ ]
Hesaltheane

Construction 1 B e

ource: Imagining construction'sdigital future | McKinsey






A few years ago, we tinkered with the idea of using algorithm to develop the
schedule from the 3d model

29












KIDSTON PUMPED STORAGE HYDRO - KPSH

Kidston

Pumped Storage Hydro Project




ABOUT ME: JEAN-LUCLEJEUNE

* Project Engineer on the Kidston
Pumped Storage Hydro

* Background on Tier 1 civil
infrastructure projects

* No prior experience with Deswik
before June 2022.

e Familiar with AutoCAD and P6

.
Pumped Storage Hydro Project




ABOUT THE PROJECT: KPSH

 KIDSTON PUMPED STORAGE HYDRO - First pumped storage hydro project
in Australia for 40 years

* First to be developed by the private sector

* Third largest electricity storage device in the country

 Pumped Storage — Hydroelectric energy storage using reservoirs at
different elevations [a big battery]

.
Pumped Storage Hydro Project




ABOUT THE PROJECT: KPSH
DOWELL

CREATIVE CONSTRUCTION™

A * Significant hydro and marine
Genex &
* Numerous pumped hydro
projects completed

Client - Genex Power

ASX listed energy company focused on developinga JOHN
portfolio of renewable energy P

Other projects [In operationand development]

« ¢50MW Jemalong Solar Project * Tier 1 tunnelling and

« «50MW Bouldercombe Battery infrastructure contractor

* ¢150MW Kidston Wind Project  Diversifying into the pumped
» ¢2GW Bulli Creek Clean Energy Project storage hydro market

.
©Kidston
Pumped Storage Hydro Project



HISTORY

* Prospecting as early as 1868
 Official discovery of gold 1907

* Kidston Gold Mine in Production
e 1921 - 1945
e 1984 — 2001

* Once Australia’s largest open cut

gold mine, producing 200,000 —
300,0000z each year

Pumped Storage Hydro Project




KPSH ANIMATION - TRADITIONAL PROGRAMS

e P6 Activities

» Layout: Classic Schedule Layout Fiter AFACtvERS
Activity D Activity Name Origihal Duration | Start Finish al]l atr3,2014 | atrs, 2014 | arr1,2015 | atr2,2015 | awr3,2015 | ore, 2015 | a1, 20
‘ I] Jul [Aug Sep Od]llcv]Dec Jan ]FebIMar Apr]May]Jun Jul [Auq[Sep OctINov]Dcc Jnancb[
] Cergric Ties ,

Dec-14, First Floor

 Microsoft

30-Sep-14
09Dec-14

Ceramic Tiles 20 03-Sep-14

° Masorey Works 20 17Sep14 14014 ks
p rOJ e Ct 270 Plaster Woeks 20 150ct14  1Novid ||| || |=E=] Plaste Woks |
Ceramic Tiles 20 12Nov-14  03Dec-14 hamic Ties :
gy 17.Feb-15, Sefcond Floor
Masorsy Works 20 26:Nov-14 23Dec14 _[Masony Works E
o E X C e I Flaster Works 20 24-Dec14  204Jan15 2 ,’?‘f’,‘fe,‘.‘{{o_‘!‘f_ 3 E
Ceramic Tiles 20

21Jan15  17-Feb15 e Cesamic Tiesi

60[21Jan15 [14.40¢-15 pe— | 445715, Thitd Floor
Mazoney Works 20 21Jan15  17Feb15 Masomchdis
P L k 1 | = 3% Flaster Works 20 18Feb15  17Mar15 ~E Fioster Works
a C S VI S u a @ 40 Ceramic Tiles 20 18Mar15 14415 Cerdhnic Ties
60| 15-Ap¢-15 07Jul-15. Roof Flooe
° Mazonry Works 20 156pc15 12Map-15 i asoray Works
re p res e n ta tl O n & 30 Plaster Works 20 13May15  09Jun15 E Plastes Works
&@ 370 Ceranmc Tiles 20 10Jun15  07Jul15 Ceeamic Tiles
260 03Sep-14  01-5ep-15 ¥ 01:5ep15, Final Firsshes
Of t h e WO r kS 60 03:5 25Nov-14 Yoty 25 1114, Gibund Fidor
Paint works 30 03Sep14  14.0ct74 i ] f’emt poorkg]= |5 o] TRCLE W f b
- 30 Metal works 30 150ct-14  25Nov-14 l:(— [ Metglwprks | | b [0 s
@ 400 Doors and Windows 30 150ct14 25Now14 v e ]| Doofs apd Wigdows i

Kidston

Pumped Storage Hydro Project




KPSH UNDERGROUND INFRASTRUCTURE

, \Mﬁ

"-‘»"f*-.ii:g;;J.fﬂ]i?:;’:;;!_[\!yy

* Multiple
excavation
fronts running in
parallel

* Competing
priorities

* Numerous
activity drivers

* Multiple global
constraints

.
Kidston ‘
Pumped Storage Hydro Project




DESWIK.IS - Interactive Scheduler
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* Linked the 3D model to the schedule
* Created logic links based off rules
* 90% of the schedule generated at the click of a button

Kidston

Pumped Storage Hydro Project




KPSH ANIMATION




KPSH ANIMATION - BENIFITS

When a room can see how a project
plays out in 3D,

Allowed us to re-focus resources on
priority headings

. '
Kidston v
Pumped Storage Hydro Project




KPSH ANIMATION — Adit 2

Engaged Deswik to schedule based off
our P6 program and logic

|dentified:
* Logic errors
* Resourcing over-allocation

Float identifiedin
Powerhouse
excavation

Allowed MDJH JV:

* Re-focus resourcesto maintain and
improve on critical path

Construction team was able to create a
new link in Deswik IS update the
schedule

Identified the over-
allocation of
resources

Pumped Storage Hydro Project



CONSTRUCTION CAPABILITY - INTERFACE

Deswik provided benefits to the project in its ability to act as both:

* A multi-platform viewer [similar to Navisworks].
* Can import/export almost any file format
* Merge all design data with as-builts and use layers to turn off/on

e CAD functionality and design aspects.
* Create shapes, tunnels, alignment etc.
e Convert point-clouds into as-built surfaces
e Boreholes, turn-outs etc

: \_/
Kidston v
Pumped Storage Hydro Project




Imported point clouds
converted into tunnel
structure

Drone flyover point
clouds convertedinto
surface

Underwaterscans
imported

Model imported

Pumped Storage Hydro Project




CONSTRUCTION CAPABILITY - GEOTECHNICAL

* Provides visual
interpretation of data
observed underground

* Extents/impacts easily
derived

e Allows for faster decision
making

: \_/
Kidston v
Pumped Storage Hydro Project




T

CONSTRUCTION CAPABILITY - GEOTECHNICAL

3
WL 5 o aalh s SEy =
S Or X%, B &

* Provides visual 3
interpretation of data
observed underground

* Extents/impacts easily
derived

e Allows for faster decision
making

Pumped Storage Hydro Project




CONSTRUCTION CAPABILITY - GEOTECHNICAL

* Had survey pick up the points of the fault

3 \ 3 B - R 3 AN 7 g S =, i R
< A 3 3 v B =42, "‘;i :
o O _ ; g W 2 4

Kidston

Pumped Storage Hydro Project




CONSTRUCTION CAPABILITY - GEOTECHNICAL

200,203,438 | 7,911,311.324
200,226,107 | 7,911,279.181
22,665 -32.143

7 | HEIE
il i

=}

144,806 Deq.
144°48'21.789"  DMS
5.0 Deq.
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io

=
T
w

Distances | Value

7
T
oy
T

39,461
el 39,333

ertical 3.414

Copy [

Kidston

Pumped Storage Hydro Project




OPTIONEERING

* Introduction of new drives to optimise
access to portions of the project [i.e
shafts]

* Optioneering conducted to determine
best path forward to maintain production
and reduce overall downtime

* The following is a concept workshopped

at KPSH
© Kidston o




OPTIONEERING — RAISEBORING

Intake C:blfe
Shafts ¢) /Is—at
Ventilation
Shaft

Pumped Storage Hydro Project



OPTIONEERING

Shafts Shaft * Access required to base of subsequent shaft
excavation

* Deswik ramp builder tool used to automatically
generate alignment

Create Ramp Between Two Points ? b4
| x |y |z Azimuth
Ventilation b Start 200220.758 7911335.68 318.415 70 -
£ End 200339.972 7911435.174 291.824 160
Shaft |
Radius: B 30l || Pickstart L | | Pidkend [
Step length: 3.0 2
+ | Lock to maximum gradient 140 - E -
Alternative results o™

Pumped Storage Hydro Project



OPTIONEERING




OPTIONEERING

* Allows alighments to be work-shopped on-site 24/7 if
need be

* Able to provide designers seemingly workable
solutions with minimal delay

* Reduces overall downtime to production
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Call to action

* We can add significant value through
our design (BIM) models combined with
our knowledge when we integrate them
into the optioneering, planning and
estimating process.

* The earlier we do this the better

* We need to be brave, leave our comfort
zones and break down our silos if we want
BIM to have a real impact on how we
deliver projects
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