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Industry challenges to Infrastructure delivery

The construction productivity

imperative

July 1, 2015 | Article

By Sriram Changali, Azam Mohammad, and Mark van Nieuwland g [E] i [:]
Share Print Download Save

How to build megaprojects better.

ﬂ round the world, ever-larger capital projects are being undertaken.
Better project management and technological innovation can DOWNLOADS

improve the chances of success.

McKinse
& Coglpany Bentle U a Project Controls

London, UK

¥ Article (PDF-1MB)

Reference: https://www.mckinsey.com/capabilities/ operations/our-insights/the-construction-productivity-imperative



Project failures and Productivity Challenges

Ninety-eight percent of megaprojects face cost overruns or delays. Exhibit 3

Capital-expenditure overrun Mining M Oil and gas @ Infrastructure . . . .
(% of original quoted capital expenditure) Productivity in manufacturing has nearly doubled, whereas in

construction it has remained flat.
Average: 20 months

260 30 =31 ‘ Overview of productivity improvement over time = Manufacturing
' 3 4 57+ . —— Construction
150 = ’ =26 Productivity (value added per worker), real, $ 2005
. :
10 20 w43 gam =
100 15 10 K V53 +63 $ thousand per worker
90 ] 21
80 3 32 , 44 . 105
70 60 3sn Em w37 Average: 80% 100
59%12 1 34345
80 +56 2 ud7 Moy ! u42 *52
50 8 L =49 e 95
14 | +54
40 5 w28 ! s 4397 a1 90
30 2 35 13 .35 pp "46%55 85
20 23 . ] n38
9 I 1.7x
10 °1 *9% 61 80
0 “1917 7 24 16 ! . ) ) 75
05 0 05 1.0 15 2.0 4.0 60 7.090 70
Delay with respect to original schedule, years 65 ——
* 98% of projects incur cost overruns or delays. 55
" The average cost increase is 80% of original value. 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

* The average slippage is 20 months behind original schedule.

Source: Expert interviews; IHS Global Insight {Belgium, France, Germany, Italy, Spain,

Source: Companies’ public annual reports; IHS Herold Global Projects Database United Kingdom, United States); World Input-Output Database
November 19, 2013; press releases

. : McKinsey&Company
McKinsey&Company C €ye pan

Bentley ¢ °roiect Lontols

London, UK
Reference: https://www.mckinsey.com/capabilities/ operations/our-insights/the-construction-productivity-imperative



Key focus areas for improvement

=

O
Contracting & Procurement Concept & Design Project Execution
 Integrate risk allocation « Build only what is needed * Prioritize planning investment
« Create efficient claims & change-order + Maintain life-cycle perspective  Use prefabrication and preassembly
management process « Strengthen Scenario Planning * Build structures to cooperate on
+ Align the interests of all supply chain « Optimize around site constraints project performance
» Develop owner’s perspective on costs * Modular design & standardization * Minimize waste
» Early design engagement with supply
chain
« Optimize engineering processes &
choices.

Benfley {@foect s

London, UK
Reference: https://www.mckinsey.com/capabilities/ operations/our-insights/the-construction-productivity-imperative



Why the time is right to reinvent capital-

project delivery

December 3, 2020 | Article

Today’s delivery model for capital projects suffers from multiple sources of
value loss.

Project
lifecycle

Major
sources
of value
loss

Concept

Choosing the wrong
projects

Myopic contracting
arrangements

Siloed, transactional
relationships

Misalignment and
dynamically changing
customer needs

Poorly developed
feasibility and front-
end enginesring
design (FEED)
studies

Source: McKinsey analysis of expert conversatio

Feasibility and

engineering

Lack of effective planning

Siloed approach fo
project delivery:

indmidual custodians of

knowledge and risks

Reinvention rather than
reuse: underemphasis
on modular, prefab,
precast, and offsite
construction techniques

Insufficient focus on

constructabilit!
Limited crowdsourcing
of ideas from vendors

Little use of predictive
analytics

Few proactive risk-

management procedures
and tools

Execution

Unclear criteria for
vendor approval;
insufficient use of
standardized rate cards

Overuse of low-skilled
contractors and labor
farces with high churn

Poor measurement
and capturing of real-
time progress

Last-minute, unplannead
design changes

Foor communication
protocols

Weak or nonexistent
claim—management
systems

Commissioning
and ramp-up

Incomplete or poor-
guality handovers {often
via paper records) from
construction

Operational ease and
efficiency not
considered

Bentley

Project Controls
EXPO

London, UK



* Enable collaboration between Owner and
Contractor

* Drive closest possible alignment and
collaboration between Engineering and
Construction from the earliest stages

Design Build

» % of European Projects are Design Build

* Overall, design-build is anticipated to
represent up to 47% of construction
spending in the assessed segments

https://www.usp-research.com/a-quarter-of-european-contracting-firms-do-design-build-projects/

https://dbia.org/what-is-design-build/
https://live-dbia.pantheonsite.io/wp-content/uploads/2021/09/FMI-DB-Market-Research-2021_2025.pdf

Contracting and Procurement

DESIGN-BUILD COMPARED TO OTHER PROJECT DELIVERY METHODS:

LOWER UNIT FASTER
COSTS CONSTRUCTION

T

36% 13%

vs DBB vs CM@R vs DBB vs CM@R

LESS COST LESS SCHEDULE

GROWTH GROWTH

il

3.8% 2.4% 1.7% 3.9%

vs DBB vs CM@R vs DBB vs CM@R

FASTER . 102% vs oss
DELIVERY 0
SPEED 61% vs CM@R

2018 Project Performance Review, Cll/Pankow

Benfley {@foect s

London, UK



Concept and Design Phase

» Create early alignment between In software development teams this
Engineering and Construction teams practice is called Continuous
Integration (Cl) - with the purpose of
* Provide frequent and fastest possible providing frequent feedback to

feedback between design changesand ~ developers.
the impact it has on other disciplines,

constructability, construction The sooner a developer finds out that
sequencing, construction quantities, cost they have caused a problem the easier,
and risk profile so that design can be faster and cheaper it is to fix.
optimized

| o o 09 project Controls
https://www.usp-research.com/a-quarter-of-european-contracting-firms-do-design-build-projects/ “ E X PO

https://dbia.org/what-is-design-build/ London UK
https://live-dbia.pantheonsite.io/wp-content/uploads/2021/09/FMI-DB-Market-Research-2021_2025.pdf



Project Execution

» Start planning process at earliest pointin ~ Traditional monthly Cost
alignment with design Management without daily feedback

 Harness the power of the team with

’ |
~7

collaborative feedback by democratizing T

Vag Q\%\I T

plans

* Create continuous feedback on schedule YOUR

and cost performance so problems can C KING' IN
be identified early and mitigated A’?Lg

0 [
https://www.usp-research.com/a-quarter-of-european-contracting-firms-do-design-build-projects/ B e n t le U “ PI‘OJ ect gog trpo le

https://dbia.org/what-is-design-build/

London, UK
https://live-dbia.pantheonsite.io/wp-content/uploads/2021/09/FMI-DB-Market-Research-2021_2025.pdf oneen



Design Build —Contract Award . .
- Concept Design X 2 Detailed Design

- Agreed Contract Cost & Schedule >
- Construction Strategy
- RiskRegister
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Industry challenges | Project execution - daily insight for teams and leaders SYNCHRO
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Pre-Bid Pre-Construction Planning Construction Execution S|
SYNCHRO

Construction
Web | Mobile | Cloud

Frequent integration and
federation of design updates

ProjectWise DI

...m..a.um.uuh i mnlhw.._

Third Party and = ETIIE=—rT e ¢ é_’"
Bentley DesignTOOIS ] . . __‘ E : 25;:554 251864 132450 198355 724/:: , ﬂw ‘
Designreview Construction model 4D Plan Development ——
MicroStation ‘ validation / Clash splits & 5D QTO P =

OpenBuildings Designer

OpenPlant Modeler

OpenRoads Designer

Q@D
Client / Owner - '
4D Constructability review

L

Project Director /
Leaders

Reuvit

Civil 3D

3D Studio(.3ds)

AVEVA Diagrams

Intergraph Smart 3D

Digital Twin

Others

Engineer @
Designers Y/
.‘ O .‘ Project Engineers ’
E'Satmior ‘ﬁ Field Data Capture & Contracts & Change Orders

. Superintendents ’ ’
Construction P Issue’s / RFI's




Pre-Bid
/

Solution

Federate models

Bring together and normalize
disparate models

Create construction models

Breakdown federated model into
constructible components (by phase
and means/methods) and assign
established cost codes and WBS for
construction workflows

Model-based take-off

Derive quantity reports from the
model and updates quickly when
the model changes

Downstream workflows

Data exchange driving downstream
workflows and processes such as
scheduling and quantity growth.

09 project Controls

L EXP O

Lon K



Pre-Construction Planning

Solution

| 4D Planning & Communication

B H-9E®PO-C0 v

Assign Resources

4D Review

Project Controls  Reports

‘Windows

Navigator

GSW 4D Model - May 2017 v6.1.5p - SYNCHRO

: : = o B E ® VE =R = &6 v
Use constructible model and assign o | caee R e [COEl e Socue At e S enessnd | Got Oy Finaand Sl
SCthUle taSkS, resources’ and |og|C Create  Move Link Focus | Center View Edit 7“ j(hfdu\-:— . L Baselines Display ) Find/Select Filters
4D d | W k t | Steel detailing -|Fs + || 5 Days/Week w/ Holida ~ | |Resource - || Task [62872017 Bl Fi:i® Md<4m W}H PR PE ®@® ¢ & =,
'tO Create NIBLISIS LS e IVQ Y 3D Objects =0 = 15'2um sl Toond T2 Toah Tosh Tooh 127 Izeh qsummlmml T T Teh e 7| Resource Properties  ~ # x
k151 k1 k1
in SYNCHRO or exchange data with = - = ] B cenerr| () user s Besaes ¢ »
. [TIE] Synchro Sil General a Quantit; -
common industry CPM tools. 0 Desktop e :
2 . Synchro Site Lot
g Schedule Authoring ot ste Lo
B Synchro Site Lot
E 2 = 882/ S100170 Synchro Site Loy
2 141, Shioring Towsrs-skp 8812 ST00020 Synchro Site Lot
L . :; L’i'”?“‘f”""":"" . 4102 AOCO-8N70 Deep Foundatio Utilizatio...
1> [ Site Logistics Equipment.skp ] » >
Optimize path of construction and  E — N oo
1 1 1 80 [ South Tower 1.dwfx
addlng construction equi pment and 81 South Tower 10.dwfx 3D Using Dates [Baseline: Baseline] Colors [Appearance Profiles] [1593x5] v & x
3 82 B South Tower 11.dwh
other model Ob_J ects = 5::,,,72:::12.‘,,,; 3D Using Dates [Best] Colors [Appearance Profiles] [1593x495] v R X
84 South Tower 3.dwix (@ Excavate Cap Using Dates(Best]
85 [ South Tower 4.dwix o ST RE I_" —
86 South Tower 5.dwfx = e
L SOuth Tow L5 WK | | F.'cnu} cone I:E'l:
88 South Tower 7.dwfx B Steel detailing
L . 89 South Tower 8.dwfx o LazemrcIaf &
Optimize CPM schedule by running % B Soun Tower awtx =
o o . 91 p Steel Crane.skp
schedule simulation comparisons. % Steel Stuctreduix
93 |> [ Structural Foundations - Excavation
94 [ Support of Excavation_Shoring.dwfx
95 |> [2] Temporary Service.dwfx
96 I> [ Truck Ramps.skp
Communicate your plans on
desktop, web and mobile including
high end renderings.
4 »

Resources Resource.. Appeara... Animatio..| 3D Objects

Administrator 100%

Start playing Enough memory [Filter On] Selected [OJ[1][31]  5:37 PM 6/28/2017 updating... Transactions: 3499

09 project Controls

EXPO

London, UK

4



Pre-Bid

| Design & Constructability Review

CTRL-PROD-002

New interface enabled 0 (
Sandy Crossing Projects = & & @ ¢

é SYNCHRO Control
g My work @ Model ~
Web-based constructability reviews

from anywhere in the world with the

context of time

Linked to the model and in context
of time

Communicate your plans on
desktop, web and mobile including SR et B e
high end renderings. P S "

) 10- Test Open Review Rich Humphrey Rich Humphrey Nov 30, 2021
(] 510-00027 Bad Pavement Open Review Rich Humphrey Rich Humphrey
_;’ S10-00026 Dumpster placement Draft Draft T) Feasby Rich Humphrey
® 510-00025 Traffic concerns Open Review T) Feasby Rich Humphrey
510-00024 Ok Draft Draft Rich Humphrey Rich Humphrey
) Demo.Qq Draft Draft Kerry Newbanks Rich Humphrey
::) test Draft Draft Kerry Newbanks Rich Humphrey

Q ¢ 12

Bem‘leg“ 09 project go}rlt;olms

London, UK




Solution

Manage latest files, PDF plan sets,
models, photos and more to keep
everyone on they same page

Use Al to quickly index media to
better orgainize data and access
more quickly

Task managementand
collaboration

Manage forms-based workflows in
one place and in context (of
dashboards, maps, and models)

Schedule collaboration

Maintain visibility into the 4D
schedule, so projects stay in
control

B iD i

Construction Execution

| Project management — Task Management in Context

é SYNCHRO Control

+ Create

x
85

©

My w

jork

¥ Define point to pan from

CTRL-PROD-002
Sandy Crossing Projects

New interfaceenabled @D © @

& Model

Sandy Cross Practice Projectf79ed365-8996-49c8-aSef-b2b628cc4156.... Ml *

2

Bad Pavement

Dumpster placement

Traffic concerns

Ok

Demo. Qq

test

State

Open

Open

0]

Created By

Rich Humphrey

Rich Humphrey

T) Feasby

T Feasby

Rich Humphrey

Kerry Newbanks

Kerry Newbanks

“Eentleg“

Scope:Element v |

Assigned to

Rich Humphrey
Rich Humphrey
Rich Humphrey
Rich Humphrey
Rich Humphrey
Rich Humphrey

Rich Humphrey

Due date Priority @ 1
Nov 30, 2021

@ Sep 28,2021
43ds

erdue

Q@ Junt
145 o

Q@ Junt
145 day

@® Nov5, 202!
369 di due

@ Sep 30, 2020
405 days Overdue

09 project Controls

L EXP O

London, UK



Pre-Bid Pre-Construction Planning Construction Execution Closeout

Solution | Cost management

3/8/2021- Cost (REAL DATA ONLY)

o G
é SYNCHRG Cantrol Bainbridge Bridge Project (REAL DATA ... o ks @ i
Cost
Manage latest files, PDF plan sets, @
Home Contracts Schedule of Values Potential Change Orders Change Orders Pay Apps
models, photos and more to keep
everyone on they same page :
. N Parent contract
Contract # i Contract name State Original amount CO amount Current amount Contractor Contractee - 11
Document:
= CON-0000 Phase 1 Bainbridge Prime Contract Published $4,222,500.00 $83,547.00 $4,306,047.00 Bridgeport Constructors City of Bainbridge
CON-00002 Phase 1 Bainbridge Sub-Contract Published $180.000.00 $0.00 $180.000.00 Final Touch Builders Bridgeport Constructors CON-00001
-0 ]
Cost

Use Al to quickly index media to
better organize data and access
more quickly

Manage forms- based workflows in
one place and in context (of
dashboards, maps, and models)

Maintain visibility into the 4D
schedule, so projects stay in
(ofe]plife]

Bentle U a Project gogt;olms

London, UK



Construction Execution

{g [oggaluir

Solution )
| Field data access & capture

Document and model review

View and mark-up models and
PDFsin the field based on location

< Project home

Delaware River Waterfront Railway My tasks
Philadelphia, PA

Issues and observations

Use Al to quickly index media to
better organize data and access it
more quickly

Broken windows in trailer

a75%,

PPE needed

Thursday, Sep 10

Now 1500 16:00 17.:00

-~ -~ f

75 5 76° : Grading materials

Maintain visibility into the 4D
schedule, so that projects stay in
control

& Mostly Cloudy

& Partly Coudy

® Scattered Thunderstorms
& Partly Coudy

® Sunny

Nameplates for piles

Hurricane warning

Maintain visibility into the 4D
schedule, so projects stay in
(ole]plife]

Profiles, Sections, Measurements
in the Field

Bentle U a Project go}rlt;olms

London, UK



Solution

Manage forms-based
workflows in one place and in
context (dashboards, maps,
and models)

Better organize data and
access more quickly

Manage forms-based
workflows in one place and in
context (of dashboards,
maps, and models)

Maintain visibility into the 4D
schedule so that projects stay
in control

Construction Execution

| Field performance management

Comment/Photo

I

Bentle U a Project gogt;olms

London, UK



Construction Execution

Solution

Capture the impact of an
event when and where it
occurs

Quickly determine impact to
costand schedule and notify

stakeholders efficiently

| Event & Change Management

_002 Standard EPCM Project - Waratah Process Facility ~ Update - 2 Aug 2022

Organization EVEHIS
Project List Map o Add Event Export 8 Summary Report
Site
Boards
Tasks Event date -
Activities Open [ Started @ Paused [ Finished (] Closed
Events Monday, 22nd August 2022 to Sunday, 28th August 2022
All Events L. [50] Significant rain event 1 E3E
Commercial diary_weather
Environmenta
o Monday, 27th June 2022 to Sunday, 3rd July 2022
Motices . [#8) Demo monday morning SR stop | Pause J Finish |
Bulk Assign [ & On Workboard |
Progress Monday, 20th June 2022 to Sunday, 26th June 2022
Resources b @) YYC Event 0 E:
[ E4 On Workboard |
Attendance
Time & Usage Monday, 6th June 2022 to Sunday, 12th June 2022
o *. [46 ] Demo event unplanned 0 E3
[ E On Workboard |
Rosters b (@) Welder fire 1
Reports [ & On Workboard |
Mobile Monday, 9th May 2022 to Sunday, 15th May 2022
& [33) Test 0 ["stan |
 On Workboard
Monday, 18th April 2022 to Sunday, 24th April 2022
. (2] subbie failed to provide operator crew stood down 1 E3D
ABC contracting BC001 __industrial piling B 0o odhoa

Closeout

£ Settings Help~ @v

BDAanmtlAarns

0
L

Project Controls
E XPO

London, UK



Construction Execution Closeout

Solution | Clear line of sight

E _002 Standard EPCM Project - Waratah Process Facility ~ Update - 2 Aug 2022 £ Settings Help~ Q -

organization  Anglytic Dashboard: Performance Interactive B

From real-time field data,
know where your projectis Home e
today and not last week oo R D (D

Analytics SYNCHRO" . s
s L5 Perform Progress Summary Y Filters )

Performance Interactive

M Refresh status B -+ Last refreshed: about 3 hours ago Schedule + Average refresh duration: less than a minute Share witf

Site Filters on this page

B

| ]

Analyze projectdata by sub- Bosras g
contractor, discipline, location, Tasks ! !
and others. el ! I, .

Activity Level Code
s Level 2 - IWP or Level 1 -

Events
Progress o
251,864 251,864 183,280 200.800 73% Filters on all pages

For quick review of your Attendance N el el T D D |
projecthealth and where itis | S— s on o beor
going tomorrow me —

Reports

Mobile Progress Summary Discipline Progress Summar

Dantlarrr 29 Project Controls

L 7 EXP O
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